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treat pain 25 and a nethod of treat u5|ng t he dosage forms. SUMVARY
OF THE | NVENTI ON The present inventron P des nmet hods for relieving pain
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Figure 3 is a pharmacoknetic profile for 6-hydroxy oxynoi phone with
categorical pain 5 scores. Figure 4 is a pharnlacoltinetic profile for

oxynmor phqpg ¢whhddsFat egorical pain scores. Figure 5 is a gpapiiselaishe nean
bl ood pl asma concentration of oxyl norphone versus tinme for clinical study

1. Figure 6 is,a graph,of the_.nean bl ood.plas ncentration of .
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study 3. Figure 8 is a graph of 'the nean bl ood plasma concentrati on of

6- hydr oxy oxynorphone versus tinme for clinical study 3. 15 Figure 9 is a
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D St HedaelePe o by BB sy PR RIS IRt A oSh Caas hione.
this invenightoff @R e8]l 2AnANKEEB GRS ¢PRing hed nigligldsdoses aF cefkrbleddosage
formconprising a therapeutically effective anbunt of oxynorphone or a .

phar maceuelesss mprphine pabddss and aherpbine oxgleniptienin canceh petigrden Gavaerd 1954t t he
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ol case. 1B HRELh bR 1 &Lc BrRISAL PN Ueee et bifbefin G BbfCr. (e
bi oavai | alhtdrtpaiPiodcbe NehUBoas: PR ased_Jgo t he sane dose of a solution of
oxynoi phone adjréi nistered or ally. The bioavailability is sufficiently high

and the release rate is such that a sufficient %Ipasma | evel of oxynorphone
and/ o¥5 6- OH oxiherfo pishbye faciongeasprcadted Witho the metebphem cafnsames deugsrthbleasy 10

dosage * GubBabRaRd ki HRbe RAUL U RHLELLIG.ARACTAIA, WL ARSI ALY 1

once or t'wce 0oSI ng. 0oSI1 ng e present T nvention

al so be usegiduéd br tiﬂﬂibﬁébxﬁﬁinby?ﬂﬂﬁisiﬁ,gwhidh imyaeslt ¢mla Hhemamgndhgebload t he
present invention that the difference between a controlled rel ease tabl et

and an i riieunadevel svitadlronisr dasing: i dhe waharus 13y fluptbating dow, blopd Jevel|dasdpcal
terns, ar}n{eg{fgﬁl(gxl c?th{are tlisgge emcf:tglgoq}'é&acgrl tﬁpourgﬁ laeﬁ%ﬁgt%c ﬁ}st-lpgs%setffe%g %of its active

20 Oxymorphone is metabolized principally in the liver, resulting in an oral
bioavailability of about 10%. Evidence from clinical experience suggests that the short
duration of action of immediate release oxymorphone necessitates a four hour dosing
schedule to maintain optimal levels of analgesia. It would be useful to clinicians and
patients alike to have controlled release dosage forms of oxymorphone to use to treat pain

25 and a method of treating pain using the dosage forms.
SUMMARY OF THE INVENTION

The present invention provides methods for relieving pain by administering a
controlled release pharmaceutical tablet containing oxymorphone which produces at least
a predetermined minimum blood plasma level for at least 12 hours after dosing, as well as

30 tablets that produce the sustained pain relief over this time period.
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pharmaceutical ingredient wwthin 30 mnutes. Wth reference to the present
invention, the definition of an imedi ate rel ease fornmulation wll be

br oadenedwhuishitfizyt 0 i nclude a fornulation which rel eases Jggh&obh9, about
80% of its active pharmaceutical ingredient within 60 mnutes 1 n a standard

USP Paddl e Methoddi i in 500 nl 20 nmedi a having a pH
of between 1. ?ﬁgﬁﬁwg@ bg%ﬁﬂéﬁgﬁll ease" formul ations, as
referred to herein, will then enconpass any fornul ati ons which rel ease no
nor e t harFiglreutis 8 pamiacokinktic paifily torhiaydibaceuimdaphoriengite #IPRESe t hin 60
m nut es under the sane conditions. The controlled rel ease dosage form of
this inv%nti_o .exhibits E di.ss%lg_gt%qn rate in 25 v'i)ro, when neasured by
.USP PaddI"d8WErHS A PARTASOKINA{IP RTO5H9) bef@&}ﬁl%awﬂ’gh 9% et ween 1.2 and 6.8
at 37C, of about 15%to about 50% by wei ght oxynorphone rel eased after 1
hour, abqifurd 3%st PpRAHAECIBRSADYroHR BlFt6-RYMARY PR smh@h@asﬁﬁﬁcaaéoéo@fcaﬂp&iﬁur s,
-and at | east about 80% by wei ght oxynorphone rel eased after 10 hours. Wen

admi niSst scegs.oral |y to hunmans, an effective controlled rel ease dosage form
30 oxynor phone shoul d exhibit the following in vivo characteristics: (a)

peak pla i r [ Wit hi n 0 B out 8 hours

B tor " ad RS ae Pa AR BE BRI O G4 G s itegbolb@ ARPKor,

PCT/ US112/ 21396 pl asma | evel of 6-CH oxynoi phone occurs within about 1 to
about 8 Higurs Saif taggrapldof thieshéamt blood plasha dunedntration bf axphghvne eérk@ctime s

t hrough apout 8 to about 24 hours after admnistration; (d) relative
oxynor phdReclBieR$®dydbi ity is in the range of about 0.5 to about 1.5
conpared to an orally-adm nistered aqueous sol ution of oxynorphone; and (e)
5 the ratpigygls & hexapieaf HRdREan K160 Pla¥Mia Fon&naatoR b?%ﬂﬁnb@‘ﬁ@he Yérsud tfge T or
6- OH oxynor phone conpared to oxynorphone is in the range of about 0.5 to
aboutl101. For dinicadstuely 2.t hen a is variation of these parameter s anong

subj ects, depending on the size and wei ght of the individual subect, the
subj ect’ s..age,~ 4 ndi vi.du met abgl i difference apd _other factor s.
ndeed.  THERS 7 kg Okt R Mon® B sBhReRiEion BE R Hhen gl fme
Accor di ngbyeliditg sRaiyaret ers set forth above are intended to be nmean val ues
froma sufficiently large study so as to mninize the effect of individual
variation in arriving at the values. A convenient nethod for arriving at
such val JBsures sy gmpl i tthsgean dlapdyplasina eenseiapiien off 6thydioxy exymombene

pr ocedur es.. : yed in producing results for use iii a new
drug appﬁ’i%%:szl%j%g}? (r)%ﬁ%g@rsg\[ycjt?ed new drug application) before the FDA 15
Any reference to nean values herein, in conjunction with desired results,
r ef er15t o Rigwal 9 Ssfa araguefl the smealy blard ptasmaccorpantaition sf ukymoRsfoacefoce t o
mean val ues reported herein for studies actual conducted are arrived at
usi ng stdﬁﬁ‘?ﬁdb‘ﬁ%i‘ fatrollefl reledshd etﬁ?%ﬁ?’&g%éi%ﬁﬁ“gyed by one skilled in
the art of pharmaceutical fornulation and testing for regul atory approval.
20 I'n onerigpeci| ii§ £ | gEe feah NBlo6@HAPd BEndeBlBRGE ofBdxymorpln® ffr t he
i nvention, the oxynorphone or salt of oxyinorphone is dispersedin a

cont r ol | dtmediasegird ewitiolled yelsassttahriets fieom & stepdy et studyydr ophi | ic materi al
whi ch, upon exposure to gastrointestinal fluid, fornms a gel matrix that

rel eases oxynmgy I te of rel ease of

oxynor phone P?j%h@hi?%%@gg@ﬁgﬁgﬁmvgﬁéég partition coefficient 25

bet ween conponents of the matrix and the aqueous phase within the
gast radi nt est i Thk present invention prefides mdthods oo allévhatmgepdiodiondBtto 2hbours

hydrophili¢c materjal of the controlled rel ease delivery syst COonpri ges a
st or . hoing Rl RS ST RGOSR Sy PO B 5 o0d PAPRRTEYa ki g
t he heter gﬂﬁ]}ﬁr e , r Qi i | i e
“controll eOS'%f@ se ge%n?@érﬁgog;%}gﬁm ﬁé}}&g?f;% lggﬁn%rlﬁis@hgﬁfv\gét@é -f{:ro J%Stew
phar maceutouesalor 3ok | uentusad Xedeing tlhe tdrensh§ieHOH phxyliocphomic®rarall “6/Byddozyabl vy,

t he cross-1inking agent is a honopolysacchari de gumand the inet .
phannacelﬁxiyE]QFPrm%Fu ipterchangsg e?d’éhr&??rcﬁ?, tli’ﬁ g §c‘?:fﬁ‘é’F3frE@'Ph%‘Pe éa"[%g YRydri c
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oxyi nor pl&pesitisrd 6- hydr oxy oxynor phone are achi eved usi ng oxynor phone in
the form of oxynorphone hydrochl oride, wherein the weight ratio of

het er opol ysacchari de to hornopol ysaccharide is in the range of about 1:3 to
about 3:1, the weight ratio of 5 heteropol ysaccharide to diluent is in the
range of about 1:8 to about 8:1, and the weight ratio of

het er opol ysacchari de to oxynorphone hydrochloride is in the range of about
10:1 to about 1:10. A preferred heteropol ysaccharide is xanthan guns and a
preferred honopol ysaccharide is | ocust bean gum The dosage form al so
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a nost preferred enbodi nent, the tablet contains about 20 ng oxyi nor phone
hydrochl oride . The invention includes a nethod which conprises achieving

appropri o Blegdy P! asma | evel s of drug while providing ex@ngqdpain
relief by admnistering one to three 15 tines per day to a patient

f f d h
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hours. This type and intensity of pain is often associated with cancer,
aut oi muniesaties dage sqompriseng mrtlseramutlgalbalefﬁnﬂvacmmwm@ﬂ oxymorpenana a
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acceptabl e salt of oxynorphone with granules conprising the control
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m xture to form.tabl 25 Pharmaceytical ly .acc a
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salts of nedicinal agents. | ustrative exanpl es woul hose salts

f or med b)oxmnonp’rgmemndr’mr@m}h@xymbrphbyd ioakintained te wllowr the, ccmtnotled release
phosphori mal eric, malic, ascor citric or

dc hosphor ous, dr obr om

tartal c, Oﬁ%é)ﬁﬁ QOcbe P%ﬁﬁ‘r‘ioctfe %@a‘é%%lﬁ‘f e“%alinpﬂ?fﬁfecto SSV@Fd’aIWr“i 15%08 or |tyigey |
|
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has now hissingf ound that 6-OH oxynorphone, which is one of the metaboli tes
of oxynorphone may play a role in alleviating pain. Wen oxynorphone is

[ ted, f the d to the bl ogdst t ' '
obrer . whi 1 e aRorigR BaPk ot Bt Breat g e BF0s) GrBinace fndan
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Thus it is believed that both the oxynorphone and 6 hydroxyoxynor phone
| evel & arcéasswpbrtetrmst anmnpatdxaueeieleeSe fanveulatidne celeasen @t deast 8O%Y whrigshactiveand

6- hycl i t | Ki net f
Cingle doterbrocaarpRaisarveRD LeniRh. Wil gReBu i BeRERaarndr. B
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singl e dose of oxynorphone was adm nistered. Simlarly, the pain levels in
pat i ent s fagnelatien sdvduredases nme;ﬂmglabomj&ﬁ%uﬁmseachm pharrmcyuumab linegredient

determ ne the ffe i ve dur | i e das Fi.gures
1- 2 show ‘Y‘{I@ r CSJp atﬁ‘i@?@“f@§? & a%glfgﬂﬁﬁﬁoﬂ i$59 Lﬁloflz bSprt‘.})WﬁBp one
and 6yghy dpediy hﬁ%ﬁig‘arﬂ}%f‘ﬁeﬂ\&\éﬁ'l% arfdd.8 LSPE. t‘@&rﬁroll@é'réleélﬁg fé’fﬁﬁﬁét{o%g 44si ng
a Visual Analog Scal'e (VAS) or a 1 S Categorical Scale. The VAS scales
consi st edefefred toohdrzimntvell ﬂhmmepcmﬁpasmnwnfoheul@tlhns Which edl¢ash anodmengl thefn t he
scale (0O rked th. the desc 0 " and, the riqght-hand

ond of 1 BobE HF% R sty Rt hePGal e rrien bR PO Ramosecet e seen:
Patients djpditeated their level of pain by naking a vertl cal mark on the

| ine. The VAS score was equal to the distance (in mm fromthe |eft-hand
end of the scale to the 20 patient's mark. For the categorical scale,

pati ent s corrplmee‘@ntfhﬁed sileasnidespast fera mdiikis inygntion;exhibits mdissolytian Tt inysi ng

{1 om Ehead B Gl dreabiiel o Use VARl B f 0 GRENT S0 AoupiE 68hg Eoft "

oxyrnor p%@ﬁeé’iﬂq ﬁaﬂd’@@@’@wm’bﬁ’%ﬂﬁt hsyets abdist Sd)‘)% W%&' 1’ rbl‘i‘dﬂ%' s of
oxynor phone and 6- hydr oxyoxynor phone i ncrease, pain decreases and pain

i ntensi tyreR:‘a‘seii ﬁfta&'rbhmﬂ ababitpiYh to ebawt f80Pmby mgﬁ)qumwﬁ;omoelehsdﬁter dnt ,
it is the |evel and .6- hydr oxyox r phope jn, the bl ood plasna
whi ch 1 5 HRBEY A BbleranabouRH e Ry et od o e IR 8] Choi oo ac ot he

. efficacy of the dosage form A dosage formwhich maintains a sufficiently
hi gh | evel of WisiBdBiRgereaorfhodhmMeX ieffotidrecdrollad release dosage form

30 oxymorphone should exhibit the following in vivo characteristics: (a) peak plasma level

of oxymorphone occurs within about 1 to about 8 hours after administration; (b) peak
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| onger period need not be adm nistered frequently. Such a result is

acconpl i shed by 30 enbodi nents of the present invention. 7 WO 03/ 004030
PCT/ US02/ gApP0ldse oxynor phone controlled release oral solp@yfdasagsf or m of
this invention can be made using any of several different techniques for
product noEaR! et °dr BEOEPSERERhoRO WLAIORAAE A5 96 MBI 1BAR BRS 5

I n one enbodi nment, a core C ri'srng oxynor pione or oxynorphoné salt 1Ts 5
coat ed widdmidiseatibn;qkc) daratich @ asalfédicrefibut dhtteonglr itvas 8ao wbber24 lwes wfwre

mat eri al and whi ch upon exposure to gastrointestinal fluid rel eases

oxymor photnifisgatiene(d} selative oxymeiphers prgvalabality|ip ia thesugg dmbobt RS0, t he

ot Tvery SPuPLaHRLRTRER SR Aty BRR! FRRoCedrart, forfoh B B o,

t o gassrofhet £3ioi 6althe | atesl filefsthe @gbe Nt biosdt pRbmhaclegalS68. litheOXoBLOHONE
at a controlled rate. A third enmbodinent is a conmbination of the first two:

.a cont r ol Pemarphangseompared fo exanePhong ks i henengs peabous| e aboutph.5.| Py

hny of ¢ Nl M S PO RRGS SalrlooeDS SR BT ip PRI e gt Y o
granul es weight 62{h8 4hdviddhl QibiwE, thélsdA&lt's abeifdivatudl fRAbERGH differbakles) Sant s,
|

col orants, | uents, and other conventional ingredients. 15 Gsnotic Punp An
osnoti c pether fantgrsi sbuleads el pagefetess mapyamaiynire apoindivadysd riromndaya il dagvi ng

t ing t h the shell. The interi t ment ins th
activiS oraPREdisER, F AAphAS o Totd ATy (¢ BiveSled RUBR hER e iEY by 1 "
i ngr edi endyffisiefil %lg%‘@tﬁllﬁygé @k Rb ﬁﬁﬁlﬁ?i% tifet dTRdct 6P MRPGIdLAIONSiatibg th A%iving at

pol yal | cyl ene. The shell”is generally made, at 20 least in part, froma
mat eri al thewehieas Ac ebveninne metludafios pripangretipich vadueste by icquduttiog at dhedy in

envi ronnent ere. the .pum,wd |l be used sual,l y stomach.acid, Once
ngest ed. SRRt BruPERL Fhi ettty HEote ERPERER i Recuniit R e
punp. Thefdriugelifla defs@hy aPplidifios QHPAréVisRd hewRirag ldﬁﬁli@ati%ﬁ) béfetcefle FDA.
situation. As nore liqurd diffuses into the punp, the saturated sol ution
cont aihi ndny mefersnge teoman ivahies hereay pre cbmjunétiamnwith depitadoresiliso vefbr woresllts
outlet. This prpduces a nearly constant.r se of active ingredient,.in
Che. pr esciiprhich & &b oheomegatie ot ThEFeRse Bkt Hgups tppried Beren
enmbodi Menfor shydk@d &teARPEInALAEd A ARRBI AN siAE sRNMARN RRIRaISAbhollSaC RhRM
with a controlled reléase fil mwhich conprises a water insoluble material.
The 30 fibeneomioyed bypphe edlfilled mptheyin @f grhasmaceotisaldfospetaion randf testieg ert er
i nsol ubl e na]té(fri al 8 WO 113/1111a1130 PCT/ U 5112/2139(r onto the core.
Sui t abl e WEPBIOTY ARYIOUBY e materials include alkyl celluloses, acrylic

pol yners, waxes (alone or in adm xture with fatty al cohols), shellac and
zei n. 200he aqudauwmedbsdait ehbodingdnt af Kid coneblled edesse amdria éomt oL the Ghyemeios,
preferably contain a plasticizer such as triethyl citrate, dibuty

|

pht hal at ethepxyparpheneges sadt of axmpwhoee ks disparsed @ peesmiroltpd release, dediverycan
t ai - 50| ub] terial, . AV id PVP)....

yar oxypr LAl o el Bl iy byt A GHOD YRR Baskifdectf

exanpl e, AyidVEsme arpel Jdtar thit Wieissd Boref atox XomEsIAN Q" Th¥ Rl gthone
salt and a binding agent such as HPMC, or by coating an inert bead wth
oxynor photedease afxgxsnqrmbens &am thmmagribidenends aydhe dugh patition eqaifiviedt by
spherani s o Katn AN A0 o 0 LNORNANE A B3 TRAANAD Sa koA Buct

n I ul ose. € a

spher Gni sThg "agent*such as™ m crocrystaltrne ce TRE coreé can
tabl et nalea pref@esipfomsoMblisenivdanainihehydrophiliccnteriebef the canteslwdatlease
conpri si ng oxynor phone or, _ )

elivery system comprises a mixture of a heteropolysaccharide gum and an agent capable

of cross-linking the heteropolysaccharide in the presence of gastrointestinal fluid. The
controlled release delivery system may also comprise a water-soluble pharmaceutical
30 diluent mixed with the hydrophilic material. Preferably, the cross-linking agent is a
homopolysaccharide gum and the inert pharmaceutical diluent is a monosaccharide, a

disaccharide, or a polyhydric alcohol, or a mixture thereof.



oxynor phone salt. The in vitro and iia vivo release characteristics of this
controll ed rel ease dosage 15 form can be nodified by using m xtures of

di f f er entyyyakfhsossol ubl e and water sol uble materials, usﬁqgﬂﬂ%%gﬁggnt

pl asticizers, varying the thiclaiess of the controlled release t1lm

i ncl udi ng rel gase- iyl e J3 eqtoall . 4ar p | diql
passageways t %‘?ofgsﬁggﬁg ié%g??eglg @ﬁﬁggﬁ%ﬁl ‘é %‘}@g{é}%@ I\)El'lta I&Ii Xﬁlg%héjtllaé(egs of

i mpor t antoxymarpinpraedeirhydroxeokyraorphbad areohped atiag bkoodrtoas i tHeefoahs of
oxynor phone and 6 _hydroxy oxynorphone be achi eved and mai ntai ned faor

suf fici erftf pXyraorpBoRs hyrigshlorides, wherein the, weight: ratier of detezopndysaechagide 1t ¢t o
24 hour S'ho-gg)%o sgéc%'é.fiag i?quﬁlél ltahgg Jfoifkio%?w thngoo?lltqck:f[a{ﬂ}t We[grl]@q'a{igeof
.proper bl ood pl‘asna Tevels is a controlledrel ease natri’x. 1n I'S
enbodisnerdeterbpsly@xyimideto nigiuerit 90Xy My phgoof aBbiit 1:8 t6liab@ears &tandSthe Wweight

controll ed rel ease delivery systemthat conprises a hydrophilic materi al

- (gel |i ng radent jletmp@iysa%ﬁrléqéb@wrp@@mwmré@tls dintherrpageofahopt 1@ 1 gel
mat ri x that e S | ed ydr iliiC
mat or | al o0 St GRIGS ROBEROP Meudbpdy GO BThbE, (HE )Y Bl

pr ot ei n- demiopetysaadheridalis lodust bedil gume! Thé dosaget fugns alsd Gougeiséry 8 roakpricky |
cel l ul oses and carboxyal kyl cell| ul oses, especially hydroxyethyl cellul ose
30 (HEC), crﬂgﬁdﬂté&%@&ﬁp&i g 8 hygdrophebie mpb)nerHEwél,e p;ﬁérr@é erbedimet e desaggl ose
(CMO) 1 9 s -

T Ulo2/9THg BirieL g iining shaus Sas 19,8000 8P Sm L SFYRRPLONS IR higritfe 2 of
acrylic acigostmpdraged! e@badintént, TEid YhbRE " ddnddifis aaKbulreROY mgmed:lafoiphiotee.
Sui t abl e guns i ncl ude het eropol ysacchari de and honopolysacéharlde gunmns,
e.g., xarbWeeshlaridggacant h, acacia, karaya, alginates, agar, guar,

hydr oxypr opyl guar, carrageenan, and | ocust bean guns. S Preferably, the
controlled rel e e . i LSiad: a
hydr ophi 11 ¢ o er iy San mefidet A% (i3 hich MRR-00 abfer Ak Mk Al bloba
het er opol plssmex leaels dd damgl waile poswding rdxtenged geint reliefabhdmmisteringsene tortkreeg
said heterogolysspcharide; or (%),a m xture of (a), gb) and a . )

pol ysidcc HEPPIECdAY nd Retieyt sHiering: MOdaiaiei@ SV $i€aBCYIR | 9te FhIOBIEHPRIS) A8 up

to about 9 [ 1 I - cap ], rm
et or opcf Lo @lrofta rDBuderHa hotic Bkgh; ok W} AEHIGRION 1y ol

pol ysacchafficentaonllaviaicte pain for aperied lof ablsut® hauitgear ahout g houtse This type

het er opol ysacchari de having_a branched or helical configuration, and having

excel | entahdaitsnsify Okipag: 1r ok assesiatedWithneaness, RHPERBHIG §issrsspeinfgabions, 15 A
preferre r 4 ]&ﬂﬁ I ..gum which is a high nol ecul ar
wei ght (ng§§£ﬁ§?g%%%%ﬁ§gg£c a?ﬁ§g§%§%ﬂg?mbreferred het er opol ysacchari des
include derivatives of xanthan gum such as deacyl ated xanthan gum the
car baddynet hyl Tehimventiond alskeinghudpy lae msthyidy ebImakéngan Thenepbes tontkilled

agents used in the ntrolled rel.ease enmbodi nent of the present 20
vent i or oAt Al e dagimnes Fom & gB8 IR g DIk PRI Re PRRERoPYISEs 0 1 de
i ncl ude hRRREHNCGHRCEP A HBMMBRING NaRepthbR Sl ¥Ft QERMIBRGhe Wit granules
pol ysacchari des which are conposed sole?y of mannos€ and gal act oSe.
Gal act onﬁammisilm ithedh dmgtrellctd gﬂlgasepdebmryi gytengf prefigablyt f\dllﬂr\:@d bandiostly
regi ons have been found to i nore interaction with the

b EgEC e opR ey

het er opol PERERITELS 1 MIEHE, ¥m which has a higher ratio of 25
mannose to the gal actose, is especially preferred as conpared to ot her

gal acisomannanPhakfdcedticglyabcrrpabley MIBX¥P orpwbritieas . wittkfehabed Yised ke thigt | 0
of heteropol ysaccharide to honopol ysaccharide is in the range of about 1:9
t o about igventioprinelade palis withthe inoganis apgdugame acidamdichyrefcemarin)y useddor at i o

ot ef o abig oBHE A BaL S5RE B Mo GriTAe8 el fiye BB SRR e MY ¢ o°
t he hydr dpfihéd Chyrainxingl oxjhierpbend r with etydetiiase, dalfuve! Ynifitst fosphsri@l so

contain an inert pharnmaceutical diluent such as a nonosaccharide, a
di saccharphgsphagouse| yyehrowica | mypae, makic.nfskehie scitrife pe ddrtaricy @ameid, dawic,

di luept to hydrgphi.lig .matri.x.formmn eri i S erally.i.n the range of
about 01 webapaRpY! e ehitic, SV OHR el s IREEi iy of R
cont r ol | egid, ahe &fstilerHd Hyfdchtdrideldalt is preferred.
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present invention may be optim zed when the ratio of heteropol ysaccharide
gumt o honopol ysaccharide material is about 1:1, although

het er opol ¥$ask g,r;‘é]de gumin an amount of from about 20 to RRqu,,80% or nore
by wei ght of the heterodi sperse pol ysaccharide nmaterial provides an

accept abl e sl r.el e t [ LO . n .

honopol ysacch iﬂi‘aé é"’gvﬁﬁr%e“%ﬁ g&ﬁlﬂ a%% 6’3?@ d 8@%;%5&{3’ ;E/‘ﬁ’e‘pg‘i%{sit‘%gn%?g@é tm%%or%lt%sxopf osed

t o aqueolskyaRkptonenfay Ty erdlé adalléviatposAan CRha bRyrh&phBhie Seipedted, atti on.
It is also possible that the type of synergismwhich is present with regard
to the guthherdasase igels wto thee blnodsieesm itonpsevifde paib ieliefarddle pnether maris
two honoge r, t etero sac rj .1 en I I
agents wiTBRHRs T SRUE P RRE SR EC TR HERRaEL IRh ARERE S FeBenycf
agent 3 Wedrbvikle foRthen phiteredicf. EM@R RSbélislel dBatv 8att #l BxEHAPhERE Ands6-
al gi nates, carrageenan, pectin, guar gum xanthan gum nodified starch,
hydr oxy privgyaxyexyippmpbpneleysls arersmpoptagbio painsdicf.and ot her cellulosic

mat eri al s such as sodi um car boxynet hyl cel | ul ose and hydr oxypr opyl

[ 1 ul . Thig .l N i , i: i an...of
cant han_ gum wigh S Beiendbr SHRbBL EnE XERUEL poribyline R TR B
honopol ysmdctharphdemgiokinetiss af asipglel ddseyofpoeintarprshegeletd sgdrdenThe bhwd

chem stry of certain of the ingredients conprising the excipients of the
present M iloRls 9Enboll wamgTRlensu ANd H-BYHRXYQIYMOTpRONS Wieks dpfasurgd ein

consiger : I rl [.C S | i {tive
fo tHY sgr bl Ate® Eeinglt tod g ARFlchs YA B SRANNL D) Wh T EORIE 1
changes dhqageitheverenghbured aftbea giagler intihRehiiotabl bxy@sérphdietd d@érinihé tHeer of

t he sustai ned rel ease excipient preferably conprises_ a pharmaceutically
accept abl dfestive Auratione of ppisl rgieinfiom avdngle deshaligyes 152 ghay dhaesplineof thesey

C0i Vb e g oPARtog BRA B0 Rl e B v SRRSO FIm BT P00

m crocrystalline cellulose, 30 fructose, xylitol, sorbitol, nuxtures
t her eof and t Fer Ithése. tekiBywpumr was tmeéssupdefiang ed Viisval Amaldg Scl® OB3A8P4030

PCT/ US02/ 21396, spl.uhl e_ph ceutical, fill.er such as | ose, dextraqse,
sucr o%e, tegﬁrse@ﬁéaage-t The Y pralesconsisten of éélpr%wtelal%@@b P iy eggé{g ohite
which is 14 Y, i G)Orﬂin'ﬁ i 4t 4; rmek-ea

enbodi menltstg Rg%aﬁgﬁslghp?ﬂglggstwﬁnventl gﬁédrrg@ﬂ%gg %ﬁgﬁ%@g%@é‘] 6Si(:]icr)rupl%thlf?vil eme
nmet al catrightshand lead pf ¢he scald (@0 hanpwes niwrkédoithahe desaiptar, “Extedmed Paig”.

various alkali nmetal apd/or alkaljne earth nmetal sulfates hl ori des,
borat es, IAiSHisdE 1,°a‘i9flttg§1f Q%V,G?&E@@m@émkmﬁ avedicabmark gpdhe fine. hen¥pSs of
sui tabl e J Qi 0 | nki I Nl e ogj

hl ori de, 0l 88 ToBhORP ple e JCRE) (o ¥AE 1P AL Ehid 1 B roalOF HHE

t ri pdlas spatiemidh asphatkor the diategoticaladcele, patiads icomplatadtidefollooting statement,

fluoride, ,sodium 1Q hicarbponate, cal cium chlaride, nesi um chl ori de
sodi um ci tY4PeD 2 Hedt cvetbe hesstle era@tlﬁtl@,— TadRTE R SO PaTEC
sodium fluoride. Miltivalent netal cations may also be utilized. However,
the preferred ga¢dORd Sednl @88 thedtKfifdedABEESs A QR MRINEBYtw iR phih Glidd dnd
preferred salts are calciumsulfate and sodium chloride. The cationic

cr ossl i nkiatly cxyeserphope anteb-pydrosyaxyimprplianeoisvelse Agldesibloodarlasm levels of
effective to obtain é% gesj rabl e increased gel, sﬁ&ren t h dtée t.o.tthe.

cross- 1 1 riAprRRORe it Brip AR RanPehas, TEreate Ralp SesTiorsrs GREreaT duretsity
hor nopp! yferdnaé kA€ painelief inBreRsR). eThes] 16 AROHHRNiSis thd &veRbf &/nforphone

cross-linking agent is included 11 the sustained rel ease excipi'ent of the

present i3 ydnexyoxyamorahenenin the bleashplasma whichs sorost2ipspopkanive Fyttherdf is:) he
sust ai ned, rel ease exci pi,ent nd..n an unt about 0.5%t o0 abput 16% by

i ght o BEe RN o A5 SFinethtpef bl ' BhwrBP ooy Aol Biodtifth: s
of the pres@find AVIHiERAly High I8¢ AMSEIEHRARE of WChyir8XfoxGRIGRSHORE Sfok oM

about 10 to about 99% by wei ght of a gelling agent conprising a

" het er opol lpsgercprariddecegunetabrl adminsteied | equeoWnr i Sieh ca ngsuitris racatroplished thy
about3(§0% b%)qm@% ht fﬁ{ a_cationic crosslinking agent, and from about O to

about >8990 of e RIRSIOREPE BMYr ni aceutical diluent. In other

enbodi nents, the sustained rel ease 25 excipient conprises fromabout 10 to

about 75% gel ling agent, from about 2 to about 15% cationic crosslinking

agent, and from about 30 to about 75% inert diluent. In yet other

enbodi nents, the sustained rel ease exci 6i ent conprises fromabout 30 to

about 75%gelling agent, from about 5 to about 10% cationic cross-1linking

agent, and from about 15 to about 65%inert diluent. 30 The sustai ned

rel ease excipient used in this enbodi nent of the present invention (wth or

Wi t hout the optional cationic cross-linking agent) may be further nodified

VAN 2T NN AN

en
l'ing



| S may be an aqueous or organic solvent, or mxtures thereof. Exanples of
commercial ly available al kyl cellul oses are Aquacoat coating (aqueous

di sper si ogoQfsnelody! cel | ul ose avail able from FMC of Phil adglgahisde 38 and
Surel ease coating (aqueous dispersion of ethylcellulose available from

Col orcon of f_.co, r V¢ C

pol yners sui :M%te & or gﬂgdgré)a%onﬁﬁgg@tagasgrogglhgc?gﬁac&ds%ée%rﬂ\ I n?ﬁgeﬁtg%é%gl t
RS and Rquomh&msmg(mypiﬂ sefredal dﬁferaartbeqmcfoﬂptmﬁcmgl dcontdiied relsiseraral
having a | gw conte 0 or 1:40) of quaternary amoni um conpounds
avai | abl € 1%‘1‘??‘?‘89??2%%@??@81‘30@3 e§ic&t away, NJ.). The control | ed rel ease
matrix useful in the present invention nay also contain a cationic
-cross-1inking Bingsitcal t n
cross-link 25 Iﬁﬁg{%e%ﬁﬁng aée%tﬁéﬁgj&lﬁrygrsg{ag‘segk}?ﬂgﬁg??@s%?roe%%’b}?dgﬁdga%% nert
hydr ophobicatedawehi alcostmaltedare] @i filmc whichl caneprises eanwaten uingolshié frhatewalt artdo

sl ow the hydration of the hydra i er.i al vmthou dis
Pr of er abl YHICh ABOBGHPPHIT 4o aaétrwﬁﬁﬂémyi U3 F5leips CamotPhore Jiarh dhadots at 2
pr e- manuf ag an t Shtd
PCT / US02/ Zlggg&%i'v{g{ ei:o#t1 radolk%a&dr el ease eﬁ?%?gmb@h% gﬁ)ra?%rgﬁéar e%ﬁﬁy dry
bl endi ng dqqmrsfealningm ra:pnﬂroidmhrelmardegmry sysfleni that soinpeses zddalygh@phﬂm material
eed m xed/ ranul ator_for _3 mnutes. A sl

dextrose i y
pr epar ed ‘B{}]w% xp b H‘?;?‘i‘fecé‘i’ B dPESnGrA e ﬁﬁﬂﬁ#n&at reléases
chopp d&?&lrﬂ:ﬁ&n’% tah&, HloHEd YatésAaﬂll%%ﬁ%d?lﬂgnth)ﬁ c%m@ﬁ 1 g%mgt %woand

granu or-anot h m nut es he granulation is then to a
(1 oss on a:lcgntm@l)edmélehmnaﬂnbtaamamﬂmanth 4 0ehtingllederielphte filinelga eﬁmurﬂadambmﬂlmntt hen

mlled usmg 20 mesh screen relative quantities of the ingredients are
listed i nfheREymemhongds éworn%rs'ieg o EHATREHY BemRe T8 A0¥ %ethﬁ%? joodiments,

Syst enkEx

P25, 030 e e RE S0k, Bl S iRlar O sl or ot pyiable

Di hydr at eformifFddl &0, ddhatdiy lLdJeicbmh,GméorMEdm&n&Ahmbbthhl; ccﬁmﬂtlonal ingredients.
(Anhydrous) 1(10)' (20.0)i Total 100. 0100.0 1. Vol atile, renoved during
procef ing 10 series of tablets containing different amounts of

oxyno 5;S)hone h)@%@kﬁgﬂ—@e were prepared using the controlled rel ease
delivery Fornulation 1 shown in Table 1. The quantities of ingredients per

tabl et are as An sk@6tié Puinl g&:ofr@ris@m RBell dbfiging kA inteVibr Lopafithdt3nl having
PCT/ US02/ 21391 Table 2 - |'e Tabl ets of D| ffering

St r engt hs@owptele mstsm rﬂ@rough Thel Sé\@klng)T@Rywtﬁr ofEnpacmengSpntains the actlve

(0 SSO RINER L R BTN TR o

NF22222Tod:alipivsts @hbﬂl‘&? 182902t 8rL SRBRAN Yo ﬁy lyalkylene The shell is generally made, at
(col ored) 7. 487 688. 088. 8810. 480padry (¢l ear)0.940.961.011.111. 31 Exanpl es 2

aﬂd 326rwolepstia et gronp@ mleterlab(%lp% agecellulose geqteig) Rermgsbler fonthe ligwid €F thesi ng
1E o(ram(jlogt réc)iutu%gg{egr g@‘;%F ﬂl% i) Q(r‘ﬁ‘B l?ly&% conﬁimoﬁ%b r:‘ljlmtladas e%}l %?h ée%?ﬁﬁi\g?ﬁebat ch

was for nuhahedpérates rv@h/dndl@qm@ Idﬂ‘!fmsee &Moﬁglomec@lren rdfltheguﬂhpl CRReiquid dReslvéd ons
of the tablets are shown in the followng table le 3 - Slowand Fast
Rel ease ChaposIPOpitAB to @gﬂb@p @rﬁ@@E@@é‘ﬂrﬁméat@Ex ampmerstisiiifusesiiaiy thergymast

Sy Eﬁ%%o%%%@é% SEIURE rokfaining OB RRR R 1 P bie R0 TR Yrongtiar

f umarzg e, thilFdR12T otTdlis pﬁidgbés4£)413§}232 QRkmvaitireadecof adtiveringtediny, 1121&219 pTéb%nt
tablets of Exanples 2, 3, and 4 were tested for in vitro release rate
accor di ngcaf&QJ‘dnl()EPth%eocedure Drug Rel ease USP 23. Release rate is a
critical variable in attenpting 15 WO 113/1100311 PCT/ U 5112/2139G to

“control the bl 8Qfrdted W BedsE¥hSnPf Oxynorphone and 6-hydr oxyoxymor phone in
a patient. Results are snown tn the follow ng Table 4.

In this embodiment, a core comprising oxymorphone or oxymorphone salt is
coated with a controlled release film which comprises a water insoluble material. The

30 film can be applied by spraying an aqueous dispersion of the water insoluble material
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Table 4 - Rel ease Rates of Slow and Fast Rel ease Tabl ets Ti ne hr Exanpl e
2Exanpl e 3Exanpl e 4( Sl ow Rel eased( Fast Rel ease) ( Fast

Rel easel QyghSnimdy 320. 1127. 832. 331. 7240. 547. 446. 9350. 258. Ho1,49S:3466. 966. 3
564.773.574.0670. 278. 683. 1879. 086. 092. 01085. 390. 695. 81289. 893. 497. 35

Clinical Studies Th Linical studi d t the..
bi oava | 019 115 Sty o SHIEPIEXRRE TBHOIUIE I al s, sl sRREsess cgticr
addr esse%alﬁﬁelrsf hwaakby €aloAé @2 Al a BRSATB W aRiohoR), | #116€laRasRiH. CRhe

oxynor phone” tabl ets (of Exanples 2 and 3) and oral oXyrnorphone solution in
f ast ed paagueonss dispexsthns2 ofcidkdsealtilosee aml atiylie pelymersofpraferablys coptpinon of

CR h tablets ( Ex I d I h | uti
i fed palrEer St nicthy R ERB. AeRd Bt aopdres e bRl ARV B R
OXYWDVSOhO%'l?c&l?@lﬁtﬁhr( BbatfesATBhRnf) vARd-QNle MEYRI BRINS ﬁ&&%ylg%bﬁd&ﬁd and
fasted patients. The blood plasma | evels set forth herei'n as appropriate to

achi eve tRYR)r bydroxppropgintdtieylepelkdeset(HPMENt i on are nean bl ood pl asma

| evel s. As an exanple, if the blood plasnma | evel of oxynorphone in a
patient 12 houts after adm nistration of. a tabl.et.is said tp.be gt |east
6.5 ng/n~1 . amiCparti S BF 4 BORURaIERe, oy S BherorobiPT e <
after 12 fifetess of MR hoﬂeh&(ﬂ%ﬂ{b hdtie BN a8 8 RASAdihA hban sefPEd HPVREor
limtation set ertthQG_ VO 3/§€%0311 PCT/U8112$2%39 r To deterniggenean
par amet erevating e inpyt aaduich eymerpheraerbspinonpkoneisalt snde dindingagant sudiygs
ects,, 4 n ner, acceptable for,filin n_appli,.cation for dru pr oval

i t ' Yhe TRME 5 by RPhERetng miked powiiets f S RisBrabione iop St sP@IT A | ons
are foundpaBRAGIMAidedNkSch Aidi6éry§tBRink REIINBYe. DTLOBERSHAME 4 AbRE SRS Y
determ ne nean values. 5 For all Studies, the follow ng procedures were

f ol | owed, compressingosundy giapules puchy icethpfessing P ppwidel camprsing yoxyFosplembj orect s
were not to consune @ny al cohol -, caffeine-, or xanthine-containing 10

f oods or‘B%VE?Qﬁgfsﬁ Y 24 hours prior to receiving study nedication for
each study period. Subj ects were to be nicotine and tobacco free for at

| east 6 nont hsTher OvirrbOarNiOVivb Relehde tHagacéristiys of Mhia d@Bhirblied release dosage
over-the-counter nedicati ons were prohibited 7 days prior to dosing and

duri ng t Hermtqagybe mediiad; iy pene mpigtuses plodidTerryt evaien ingplublgetndiwatgnyalublei or
to dosin s t .- Pha ' ] | SIk s The
fol | ow | ?‘Bg%ﬂ%@#ﬁaéé‘%iﬁge??@ PE%%%‘%@ e?%lﬁégg}&%ﬁ?ﬂ% qﬁ%%&qﬁﬁﬂk‘?%{egg%aﬁ%g
oxymor phqneluamgqelws@tﬂoqn?ddgr@eﬁﬁtiﬂ:thoAUﬁétmg or BY o HaRIgpaki@e’hyiOthrough
concentration-tinme curve rromtine zero to the tinme of the last

quant i fi dbpeodBgeentrati on (Ct), calculated using |inear trapezoidal
summation. AUCto_ ",~ Area under the drug concentration-tinme curve fromtinme

zero to infinidroiMERRIeaBeVE ot~ + Ct/Ke~, where Kel is the term nal
el imnation raré—tﬁﬁ§TaﬁTT:%%%ﬁ%_za> Partial area under the drug
concentration-tine curve fromtine zero to 24 hours. C',a;~ Maxi num
obser3fed dr ug It éniapartant iinrthe PresentTinventidn thae appropriatedbloast iplasmadleygls of

concentration. ﬁ&~ El'gina ion rate constant, K based qn the.linear r 8ression
of the t SPWREPIGRE s O IEFoh onmEOTS bR ASENET Apf drgintained i wlicled " vio
113/ 1111-tirhd 34 Jr&R6dé baRDAARE D aGpalRuNFdIa pelibdoPabi 184 Aé@:sC OrRd prafdrddor

use in the above calculations were in turn conputed using |inear regression
of a m nigommasitioniforachi¢vieg pod nagitaiaing thepropenbloofl pldsinalevals is acoomsetied-i ve.

Ko, v SR i SRR OB SR 5F Sr PP RE R E Sl ..

in the 5 atatbitrolal radakydlivery! StentNtharOconi}ise s RYEBpKIAE hABAAI @LILing
these cases. A paranetric (nornmal-theory) ?eneral It near nodel was applied
to each ofgenhiewhisbwpopaexnosusr o gestoinienting! fwedformsna gehaatiik tthatresieasesed

paraneters Cnha AUC~0 z4> UC-0 t,~ n o_;nQ.. l.nitiall t

el yoi o GVEEPhaitcal § RRERACaeT St P emp Grs. PHyF g, befutose

t r eat ment gth&ANRYRE reditld)] 2@t protditLdBritRO HRRGRLs. PSuitsle RNAOSRERERY Blcldd}
effect. If carryover effect was not significazit, it was dropped fromthe

model . Theydsexyabnt scnloses and sarbesyalyluet!hdosehecspatiplly thydiaxethyk ecllidosse
mean quu Cﬁg&ﬂ%ﬁ%agc{pg{ 'rce u Ier ?ﬁi)%?,t ﬁPW,ea&de ?:atu%g)(}llj Sﬂler%ﬂylgé]ﬁllgs%szé}\%%B.

error~(er




Pl asma oxynor phone concentrations were |listed by subj ect at each
collection tinme and summari zed using descriptive statistics.

Phar macokyaailogsB@r ameters were al so listed 15 by subject ARG ®YAILIQNT zed
using descriptive statistics. Study 1- Two Controll ed Rel ease Fornul ati ons;
Fasted Pajj; | tabis VR [ i rak flicim CR
oxcymor phoniap s ecE IR, e MY R Rels S el g (ole R i Rt
recei ved rhethylt adriylates axnd nietlayiphethaeryThtee a Soitatile | gmsoinclada rterofol sac eladrident
1B). Further, subjects were given a single oral 20 dose of 10Oyg/ 10 m

oxyror phdiié hogRaplofsAcHATidR 61 > &Bp |X@n§h3v,ctéa3asmt Cifh KRrage HEmplgs-caear,

(Treatne o) 14t 1l to sinulate an

- i mredi at ura{el’lhgasoexwll%lg?r%%)Asr%?aq%%g%agt ﬁylbﬁ%éﬂg&s% ‘e-center, open-| abel,
random zed, three-way crossover design using fifteen subj ects. Subj ects
were in a fastPeefesbly, thd cirtwlied gelaaseGaiietof (A6 prosentrinygérntiohds fornBddrenBs a
14- day Washglu%l iBtervaI bet ween t he thre)e dosg adnv isthat.éqns. Tz}asubj
ects werd cOHATORBHC: oMARIIA | | FAIPIHRE ndPeadn BetERPPOFEGChATIdSKPT o a
receivi “%e?ériﬁél?%%&ha}idg vgide £0BdsRlkihe" ak8nt OLabRN bhfS U&bsﬁﬁﬁ]&n%iel%ﬁuv' ng

Treatnments | A o B were confined for 43 hours after dosing. Ten- Iliter

bl ood sarhsierepolgsascltaviderot é¢) doixing e@h), ) adg apsolysadclmrideipang andy(il) an
(predose). nd at 0.5, 1, 30 1.5,. 2, 3, 4, 5 7, .8 1 12, 14, 18,
20, 24, Jhort Qg‘i‘m?é?“%‘b hygr ﬁwapes%%e@meto%o"/?é’y Wv@aquﬂie iéﬁ%t'igm it
PCT/ Ugl1%x4kdPdtioneUb] ects receiving Treatnment 1 Aor 1 B and 0, 0.25, 0.5,
0.75, 1, 1725, 1.5, 1.75, 2, 2.5, 3, 4, S, 6, 7, 8, 10, 12, 14, 16, and 18
hours post-dose. The mean plasma concentrati on of oxynorphone versus time
for each treaflhentermchstesopolysaselisiridet osi wedHismpini is defbled & aTwitersdubleMean

El -?-f ggt %ﬁ?ﬁ%&%%}ihg nco\ﬁ?ainir-{lg q%o( (I;llg{nl’(l);é l(insds -Igfns%ggrr uglrtse,atﬁle netter%pébl‘ys-gtrct‘:al?atrldn%nt 1
00. 0000. GRQfOR0AR2RHOd 94BIIBRL. 29AHiRurdli L 130 LERTE Le:dRAdhk0 waRHERickRR4L. 30
461. 251. 2041T. 50. S9510. 81921. 08131. 750. 950220. 63280 76890. 90552. 50. /16130. 5

7430. 734|opstesitndbingnense Cuivkentay 9ope1Tie560. 90890. 418460. 71490. 77820. 365870.
63340. 67480. 346480. 57160. 58900. 2610100. 48340. 51440. 2028120. 73330. 680l 0. 2936

L A A A
resul ts aveighth@m0Qr Aptsiopalylsycaharifié. g Otifer prferr&dt Ketdrapdlgsdecieritiek HighrleS,

the results are nornmaljized to a_20 ng dosage. The i medi ate release |liquid
of Treat rskivatives efeinthan guassychas dqaeylatedfapthag gymythe earhogymetbykbethenar r ow

peak, fol ial drop in plasma concentration. However, the
control | eﬂéaﬁﬁ?%%?x‘%%l%?ﬁ@?f;%géﬁe 19 WO 113/011-111311 PCT/ US(12/213J1

tablets exlubit triple peaks in blood plasma concentration. The first peak
occurs (on avédhage)ssdinkargagentsSudedun she ddmerodled oeldageamibodimerntefthaprdatmod

pl asnma cancentration is higher than the first, occurring around 6-7_ hours,
on avidr agBYentiep cwhichnare 9?19@& & ?rﬂﬁﬁ'{;ﬁﬁﬁﬁ%lvf“ﬂf ng fheferppi¥sacchatids; gelidet han
t he seco : r Yoo LRk Sal ca 1S - it
P R lﬁpjﬁgzg%%gg?ﬁ whickt are
(TmaX) bevayssed fsoldlg 6f nssnnpeakards galaghse. tGrdactorhanmas owtlichmhavenhighdrood

pl asma concent.rati , ) . occurs nuch earljer (at oupnd 3 hours) than in
t he usualP"REE%h e“g’%’sgé’&fﬁdn%ﬁﬁe i 'SENTY hRAYE. g"f‘?"ﬂar ’f“@)‘i?et,o ﬁg@ﬁv‘?/\én?réf er

to the tifRriBoRSAN ﬁle%o?ﬂg%@ﬁz{r?& | 2805l R Fﬁﬁﬁ', FhEcIOAE Wohr HREYrT | ed.
we refer to the tinme 10 to second peak. FurCher, en reference i s nade

to t ¥ senamdspéaithe palacteferis eepachadlyt praferred dsl athapddasmathen galactbmahnans at

t he poi nt ere the bl god pl as concentration
P such as guar and?lygrox ropypguar.

Preferably, the ratio of heteropolysaccharide to homopolysaccharide is in the
range of about 1:9 to about 9:1, preferably about 1:3 to about 3:1. Most preferably, the
ratio of xanthan gum to polysaccharide material (i.e., locust bean gum, etc.) is preferably

30 about 1:1.
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begins to drop the second tine. Cenerally, where the first peak is higher
than the second, the difference in the maxi mm bl ood plasma concentration
at the twyopsekmss s small. Therefore, this difference (if pafisisoyaSes gnor ed
and the reported C-"aX was the true 15 maxi num bl ood pl asma concentration

and not the c . I . p . - Lnetic
ar anster s of Uppaaiion o A RrarbBiyE SRAHALPER Sopd Ot Frcbogie AIHPATROGEAT

BTr eat menfisolcontain an inert pharmaceutical diluent such as a monosaccharide, a disaccharide, a
CMeanSDMeanSDiVeanSDC, r, ax0. 89560. 29831. 03620. 30802, 96221. 0999Tnax7. 034. 104.
893. 440. Prbhydog alsohel end mixhges dergof 68hggatia of 4lugos tpbydrophilicomeire-38218
. 966. 908 : RN VA . 4 jits: C',aXin ng/nm,
Trma, : in]‘ﬁ%’%kggFgai%élilsrlmgeﬁ{g‘eﬁ’ﬁy?‘%tﬁes%ﬁ%éfﬁ?‘ﬁ“ﬁ%ﬁ?"?"’%'gti ve bioavailability
determ nations are set forth in Tables 7 and 8. For these cal cul ati ons, AUC
was nor mal i ze@hé aronsiblled relahsee ptopettizs cof2thentpmhodled 122agd) embodinichd/of1the40311
PCT/ US112/ 21391 Tahle 7 - Relative_ Bioavail abjli Frel ) Determ nation
Based on PARSeNb IMvengippangy Rey Qptinpised vehen the o Qf’:)yhege@pqus,&cv}?.rldi BJUm|t93 ~

0.2031. 13} ~ 0 4 5: P tq ' ' | b
Dot er m nalTERORaEShe RyE ARAL T, b e b EgBOBRURARE, g o
vs. 1B) 0.and3dt @¥8{For8 3bouit170. 18 4dkbut 18D %5t ardyhoZe -byTweidhR &fo threu heteraalisperseed

Patients Healthy volunteers received a si n?I e oral dose of 20 ng CR
oxymor phd9&/saeabaride material prqyides apacseptahie slomppeleass peodugt pihecombination;afed
t he t.abl t : i

Furt Hor et SmepBaHicBatiad FLER MR o Brofthor st QVREjstly oHeff MBS xpdtlot io
sol ut i on aiqueck8Osoliti@piay| i aged 0l |aoverdamvdet With Othelpresdnerinveitioal fens aRko) .
The orally dosed solution was used to sinmulate an imedi ate release (IR

dose. 10 Pepiikledhatdhe fyne of synengisn sdighels pressahwithyegard e fa SR SeMbIFHIOE- way

crossover.rdasj i n Lttt ee bj.ect h | e i f ed at e,
o Cor PSR Hhedtal M khiqr bl HEC Sl Berdidth St HohBaadiofh &8
br eakf asthetelblpsaveitrided. LOhay asvepiablet gelliigeigents Whicherdy bdasddhinake grsent

adm ni strations. The subjects were confined to the clinic r during each
st udylSperinwatioginglede thopegelling agents walldwewnie the pe. Bxamplatiiciuse vegenblgr s 15

and subj ej V] e 2 i.de o) : after
Gosi ng. RS fEf Y Qoo SRRk Beln, Sl B, 30ngf Hoph HhodBeb RS,
peri od athydisypropoliethjaceltidos) methgcelluldsed and, otheSceltilode atedals Guch ,as8,
10, 12, 14, 16, 18, 20, 24, 28, 32, 36, and 48 hours postdose fox subjects
recei vi ngodinanearbonymethyeelioserndohydsoxypronyl seliyoses This list ipgot meant to bps 2.
2.5, 3, %mdﬁgvg’ 7, 8, 10, 12, 14, 16, and 18 hours postdose. The nean 20
pl asma conCent Fation of oxynor phone versus tine for each treatnent across
all subjects is shown in table 9. 21

20 The combination of xanthan gum with locust bean gum with or without the other

homopolysaccharide gums is an especially preferred gelling agent. The chemistry of
certain of the ingredients comprising the excipients of the present invention such as
xanthan gum is such that the excipients are considered to be self-buffering agents which
are substantially insensitive to the solubility of the medicament and likewise insensitive

25  to the pH changes along the length of the gastrointestinal tract.

The inert filler of the sustained release excipient preferably comprises a
pharmaceutically acceptable saccharide, including a monosaccharide, a disaccharide, or a
polyhydric alcohol, and/or mixtures of any of the foregoing. Examples of suitable inert
pharmaceutical fillers include sucrose, dextrose, lactose, microcrystalline cellulose,

30 fructose, xylitol, sorbitol, mixtures thereof and the like. However, it is preferred that a
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WO (13/11(1A1311 PCT/ U S02/ 21311 Table 9 - Mean Plasma Concentration vs.
Time (n_~~) Tinme hr Treatnent 2A Treatnent 2B Treatnent 2C

00. 0000. OREQ3/A0RFY- 251. 2630. 50. 396. 05531. 5560. 751. 97210. 8QR4/RAH33136961. 251.
7951. 51 . 0381. 3191. 6371. 751. 46721. 2691. 4141. 4542. 51. 33131. 3281. 540] . 32041. 13

21. 3781. 4 ) 5 4 oQ. 44 0.372
Lo, 6650 Euil ShAinBbRRal TR0 shelihs $RheD ABbCR Ao by A R b 405
0. 3200. 143240. 3820. 280240. 3150. 254280. 3520. 319320. 3040. 237360. 2520. 207480. 1
040. 077 The results are shown graphically in Figure 6. Again, the results
have been nornmlized to a 20 dosage.. .As with Study, 1, the inmediate

rel case T qui disoaBonic Syt Ty $56H J01pR ORyoBaly Fsekhi ponfpet R fheo
-shows a |oAfSiI&R! refddbe/ Combbditheft Mifd %@[}Sjreieﬁ_{ ahiv¥ilon ALY W REGHovaleat | gved
by an exponential drop 1n plasma concentration, while tthe controlled

rel ease onmylhivalphtometal aiatiens Trehprioferretirsajib @rqémkimorganisl sedid, pichsiimg various
concentration. Thus, agajn.when we refer.to the. ti to peak pl asnm

concent re?blfaghn / %rﬁﬁk@?%‘?%‘r e Sé‘[fét(??’f ‘Flgﬁr,l‘&@[r&@rat“é% Forpgies,(@diratefe ¢ o
t he seco Kk | £:.1Qn50i ' 4 BbiiB :

Ocer mor s o B Spect i B RR bl S AR, S8 ARk 388fs include

2 CMean SDaiinGe HatSDendiXih. dldfide GbiasSiddOsulfife} sodititn 8&Banate,diBivdY thiofide,931. 6
40. 9470. 313AUC~0 t ~22.895. 48621 .. 345. 52821, 935. 044AUC~0 ;. . .

" ~25. 285, MBEBssigTphogphate, 79061Um HPralsPpofassym g*m@spst@wﬂwqgn Fedjum

Cr,, I Ry Tom X rﬁﬁé& : it j rS. abl e
10, ﬁ?e Elbl&géﬁﬂfge’a%é?gg c@%{] ar g@?g{‘?l&%&@?es?&h?ﬁgﬁ% %@r%%apeaks
i n bl ood qalchandactatec arignediarnulfRel atd soelivoh dhwaide abiulfivalerdahetalntatohs oy ar e

set forth 10.in Tables_ 11 and 12. Table 11 -. Rel atjve Bi oavail abili
Det er ni i fA39 &F Waldzed- dHoveyero the prsferred satiuic gefszii%lfmg 2Rgepts arecppyalaat 2a

vs. 2B)1. = 0. Tabl.er 12 .- ' i

b oavay | AprTe g RpRfEdedt 2 o Stk Mifgs S ol eRloks, THE bAldaiEoross 55
vs. 2C) Frlalkifg Agetas of Bhe€.fv&@nt- ikehfi&i) .abO 4dded) inl 24 lanichiht teffecivd t\obtaay abe
seen fromtahles S and 10 and figures.1 and 2, .the X for the tablets
(t r eatnerfiegirphle uics,easza %@gcftrmt[ii ec(?n@ﬁ"o%?%?b‘l“};kmg)\%%gﬁﬁ]&mﬂ r?@ewhgé- h

hi gher 1 i i p S
level of s8Rl echdific BRI Hofdhel SuehaRae MRS PP BfcretBF SinoinBhar IR
dosi ng i ndativriel crowslinldng hgentan imflhdedt invthe costhihed Ireldasecd:efisenttaflthe presad

WO 113/0(1.1(1311 PCT/US112/2139G Sto-urﬂqy 3,.-,0ne Contro | ed Re] ease
For mul at i IBFentoadn 1y amguplefomaahauh dstorafiout 20y maaehy of; thg sustawsd aplease

Su ect s PEiIan S Aol BARH o SR R e e e o

were in a fasted state follow ng a 10-hour overnight fast. Subjects 5
randdif zed t o Ifrtbatcomtrolled raledseT embodimrent3Df the piessot ibetion| te, suserired n

5,12 3050 oS o, TSR el e
admi ni st (iR hecFIHRl AALhalEE BukOH SRS o1} daealtdidRgmd i @RSt Udy

period. Subjects assigned to recerve Treatnment Treatnment 3B were
di schar gedvofit 20fothyeweighhota oatiddagy cr®ssloikingrgent, tand fudn labomt 01© ghout 8arhkys,

and subj ect.s, assigned to receive, Treatment .3C and .Treat nent 3D wer

di schar g BPORT PR dnt PRt PR 1D RS PHReSBS o Re Srefeat rEseseon
Day lppf @@gherﬁtdé rf38§ idfh bBSutSHPIR abSut B8 igkRRORNE  frdiB Wholif 23 HBRLS:
Treatnments 3A and 3B: Oxyrnor phone controll eg refease 20 ng tablets from

Exanpl e 35%shfiemit srostidioing zzgent, and rfeat mbatt 30\to @beity&is aneri dijhentofralyetdose

of one 20 15 oxynor phone cantrol.led rel ease tabl et take i 240 nil of
et or - af (R, THBOTTRIS, 465 PRRE] Foeoe SRR IR0 BTS04t FERY: 38
recei ved gogigglfy ggéﬁlt, H68Caut 3R AL 09K LERSRE QREs AR SR &Rl BBRE
tabl et taken with 240 nil of water 10 m nutes after a standardized high fat

nmeal . about 15 to about 65% inert diluent.

30 The sustained release excipient used in this embodiment of the present invention

(with or without the optional cationic cross-linking agent) may be further modified by
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Treatnments 3C and 3D:. oxynor phone HCL solution, USP, 1.5 nmg/m 10 nil vials.
20 Subjects random zed to Treatnent 3C received a single oral dose of 10 ny

(6.7 n) @e/sRpRRenNe solution taken with 240 m of water aft@f5i3,14f3;hour
fasting period. Subjects random zed to Treatnent 3D recei v(tc’iﬁa(& ngfe or al

i nut o anelibolitiofta, BISKORESHC Bilferh? i Mok SR ko o5 off afths WS 1
wer e enr odisegtihg thdRydrbplijic nadtdx 2%his u@amh@h@mmine}trefériehamsﬁdawentibe thgean

age of the subjects was 27 years (range of_ 19 through 38 years), the nean
hei ght of PrepRat SopsEPnsbyaamDatgly thenaustaingth grlease mlmertthwabgheﬁs ufionnethes) ,

202, 0 pouaes B Pt's GrbAfdt W] bt i DoRERn S hellondal T 20, ¢

recei ved Rjdrbstvbic plgmer aalHRRElectad|fions ubaBsiclwbee ﬁmsﬂitl(?}dcéﬂuﬂosé other
treatments were included in the summary statistics and statistical

-anal ysi s. hygrephebic msllalosic7 matgriakie r polywerse 6F etpPalimary @awn sfremy agiyhF ofF at
he 0 h 6 14,
16° S0 *ShnethabhiE SRRELtcrdCy s of hophiccind methasiltic deid*geifts, 2. ftes

randoni zeghellac, Thgaiogenited Avégdethble ecilsyemd 3y Eﬂtmd ﬁ@ﬂt&c@@tu{aﬂy nhdcepﬁ'bﬁb
col l ected duri n% each study period at the 0 hour (predose), and at 0. 2S,

0.5, 0. 75hydrophpbis material 1@6»51 to thase skillsl matheeartl e J@mound of 1lgydrohobiond 36

h i and
o PO flRE s oAU ! ALl TR el B0 i
curves meeThgﬁhﬂi@ﬂtoT e, giBs Withowdndiseipuing etherleﬁﬁastﬁﬁo InhatkikOfbred - updie

results have been nornalized to a 20 ng dosage. The data is contained ili
Tabl e 13. exposuzsr for prrenviropments! dpid Ha gradhardwyed ephodingtiaohdho present ¢

par anet er ) a t rrmar ze .Tahl e 1.
P e o Byl 2fe RYALRRSNE Tdiiat 2 Incl LA AL SR OTRL] BRIER o1
3ATr eat meahodi? fraiataBBit 1 ECIBARDEN by weight. The solvent for the hydrophobic material
3D00. 00840. 03090. (6580. 00000. 250. 50740. 99050 50. 38530. 33800. 96341 03920. 750
. 975315 30®9Y be AT 2QUe0ns R OT VN7 ENE @1 NESOr G thdreo22741. 50. 79311. 05580. 71091.
16381. 750. 63571. 042820. 73701. 05910. 58510. 942430. b8790. 98580. 49910. 792440. 64
910. 91710. 383 0 . 31140,.65 . 0441 0. 80. 52
200, 72530, 2030k BEEEE o HhEmAENR M kRl SRR e B BE88 0500 55
. 45270. 45630eRAR8ARp 2D 160 B8 2tQuREd 2R ailakld Frokh 23900 o2 19HlAdaPRiIA0 PAJ 4G 1144
240. 29660, 26360. 10220. 1065300, 34600. 3231360, 27280. 24560. 08410. 0743480. 12630
. 1241 25 Suiglsasmpaating (aguepys sespersipmatsthyledlnlassivailable fropp SolaseqnkohBest
g%ﬂgaﬁE§W$%%ﬂ%%%&%%%ﬂ%&%%%%ﬁﬂ%ﬂﬁ%mﬂw

3DVe apBDMepdrGhidbic) iahdranh Sh¥lade Eddra@d WE GrBRL Aol fders4odpdlyedodf. 40 anib351.
0008Tnmax5. 659. 395. 577. 140, 9781. 140. 9781. 14AUC-0_t ~14 274. 97611. 643. 86912. 39
4.11612. 304t ggla(hg@pﬁl esters having a low content (e.g., 1:20 or 1:40) of quaternary ammonium

a2t Ao R R RSP FRRGRRR B £, Pogtp, 205, 02e, 100

calculations are smunarized in tables 15 and 16. Table 15 - Rel ative
Bi oavai | abi | i tTheDedrgroliedaticase BassdussfulAidGhe présefr mveltdoh wmy 2340) mam(a’SB

3D)F 3D 3 B) 1. 0 ~ 0.18740. 883 ~ 0. 256 368 ~
0 12061 Leiohierggslinighi mkpnt Heh 42 et s TnOAAMABR T DRt OrpRa
Based)on ﬁ@ggﬁgzgaagzeﬁf gad {mdfea¥e the@ E&a%ﬁ 3§1dVa§1 1n§t@h§&ro§h&ﬁ§nﬁa%%r§a'f %&eﬂ & ( 3A

VS. BB) 0. 95 1510.8344 ~ 0O
obj ect i vesthgl celliasesn wayansmg suﬁﬁcamteeslotmhéuer}atdaatnoneofoﬂleélydidphﬁicl material

oxynor phone, fro ox.nDt n ntrol |l ed npar ed t
peuilielpeti M B SR SRR A R S R
and to depelfh aérbféd?ér&lﬁﬂéti&{ food on the bioavailability of oxynorphone
fromthe controlled release formulation, 10 oxynmorphone CR, and fromthe
oral solution. The presence of a high fat neal had a substantial effect on
t he oxynoESHMBLES, but | ess of an effect on oxynorphone AUC from

oxyrmr phone controlled rel ease tablets. Least Squares (LS) nmean Cmax was
58% h %ﬂ@lt{*ﬁ mean AUC(o_t~ and AUC~o_;"0 were 18% hi gher for the fed
condi t| on f{ nent B) conpared to the fasted condition 15 (Treatnent A)
based on LN-transfornmed data. This was consistent with the relative 26
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VW O113/1111-t1130 PCT/ U S02/213')G bi oavailability determ nation from
AUC~0_; n~ since nean Fre; was 1.17. Mean Tmax values were simlar (apps

oxi mat el \we-8udasy s), and no significant different in Tmpcagoshawy Uusi ng
nonparanetric analysis. Half val ue durations were significant I y different
between the tyg, t f f Y,

bi oavail ability 0??%?1‘1%({1%2 10%}%1?6 w vé‘r M %t%ﬁg @%%nﬂﬁg’aﬂeﬁg@ Xgmhglrll y in
terns of ghuC. ldcSstmbaim Cgmng Wmuﬁﬂ%ﬂfatghdehwlm:te | 8ndedextidslC~n_t~highdspeedt o_;
"0 were 32-34% hi gher the fed c ndition (Tre trrent D) clo red to. the
fasted cdRiPY/BERY atweﬁtr ﬁl@m@e%aé IS 1§ RIG rstnedsthyl cqifylese,pith

conS| ste [ i

enee nodisofiol, | Wil finfig? EhchRRY DRt by S&%H‘Iﬂaﬁd 16 ih o) e
for the tmixtireecaidngrahslateddfonansthgnd foniaaet. dihbfgmaﬂatmmsthemdmad tdJadedD
fasted caopditions hon n Il ed rel ease 20 | et s_exhibited
similar dissep dying) ﬁ@gbﬁeﬁ@%a II aﬁmwwﬁ ﬁlbed Iaggli n eifled usBgne
oral sol [ nt C.
orom LN £ ReeE %?ne%%%stﬁvét%&#@g%%%éﬁt@@ﬁm@ 2 i i BETbIE SFENt O
oxynor phone CR, whereas LS nean AUC~ ' 0 val ues were nearl y equal (mean

rati 0=99% . Mean FT~ val Tighie taControliesid nDxligery Systenand AUC~o0 z4>, ( 1.0
and 0.96, respectively) also shovved sim I ar extent of oxynorphone

availability tween the two treatnents. E extgec%t‘ed ﬁher@ meri

di fferences igﬁ’b% St ers reflecting rat U pti an C", aX
was 49% | ower for oxynorphone controlled rel@egse tablets ggypared to the
dose-normal i zed oral solution, based on LN-transfornled data. Half val ue
duration was shemist Beambpgm, FEhger for the cddlrol |l ed rel ed88 fornul ation
(means, 12 hou;r(s er sus hours). Under f g condltlons,3§,§yrmrphone
availability f ) @ one controlled 25 (Qlease 20 mg~was simlar

conpared to 1()])%@>é¥ggpphone oral solutionspgrnialized tgpe 20 ny dose
(Treatnment B versus eatnent D). From LN-transforned data, LS nean AUCto_;

"0 was 12% | oviSalcfusn Sulfstedlihydsaie, MR Mean FA0. Oval ues cal cfl@ted from AUCt o

; "~ and AUCt o d 0.83 respectlve al so sho simlar extent
of oxymrphon&gtgy%flglﬁ)ﬁ fromthe tablet. expect edwptf%ere wer e

di fferences i nARBhORSHTA @ shytfdusfcti ng ratﬁglf absorpti @zo_oﬁs mean C-x was
46% | ower for >

control l ed relBetgk tabl ets conpared to the H¥s@-normalizetP0dral sol ution,
based on LNtransfonned data. Mean T",ax was 5.7 hours for the tabl et
conpared to 1.1 hours for the oral solution. Wofatllyw%d%&@&&%’é@,né’\’as
significantly | onger for the controlled rel ease formulati on (nmeans, 7.8
hours versus % hour % 5 The pres e of a thh fat nme d|d nohwfé%ear

to stfstantia réﬁsf ablqls, cqutaining, ditfarent: Iews 9f oééIWIOH? P Ay
oxynor ph I Qr
LT PSR L B SIS R T MAGEOTIRL i

dat a. Thlcplamalsesmfnﬂgmdrents per tabldt aee asdisted maehdidlowang tdbid.i t y det er nvnati on
from AUC~0_z4~, since nean Free was 0.97. Mean TnaX was |later for the fed
treatnment 10 conpared to the fasted treatnent (5.2 and 3.6 hours,
respectively), and differ ence was significant. Under fasted conditions,
oxynor phone controlled release 20 ng tablets exhibited simlar availability
conpared to 10 ng oxynor phone oral solution nornmalized to a 20 ny dose
(Treatnment A versus Treatnent C). From LN-transfornmed data, LS nean ratio
for 15 AUC~o_t~ was 104.5% Mean Free (0.83) cal culated from AUC~0_2a> al so
showed sim | ar extent of oxynorphone availability between the two
treatments. Mean Trmax was 3.6 hours for the tablet conpared to 0.88 for the
oral solution. Half value duration was significantly |onger for the
controll ed rel ease fornlulation (nmeans, 11 hours versus 2.2 hours). 20
~Under fed conditions, availability ftom oxynmorphone controlled rel ease 20
ng was simlar conpared to 10 ng oxynorphone oral solution normalized to a
20 nmg dose (Treatnment B versus Treatnent D). From LN-transformed data, LS
mean AUC~o_t~ was 14% hi gher for oxynorphone CR Mean Frel (0.87)
cal cul ated from AUC~0_24~ also indicated simlar extent of availability
between the treatnments. Mean Trmax was 5.2 25 hours for the tablet conpared
to 1.3 hour for the oral solution. Half value duration was significantly

| onger for the controlled rel ease f or mi*at i on (nmeans, 14 hours versus 3.9
hours). The extent of oxynorphone availability from oxynorphone controlled
rel ease 20 ng tablets was simlar under fed and fasted conditions since
there was |l ess than a 20% 30 difference in LS mean AUCIo_tl and AUC~o_; "0
val ues for each treatnent, based on LN 28 WO 03/ O(1( 1311 PCT/ US02/ 2139C



transforned data. Tnax was unaffected by food; however, LS nean C-"ax was

i ncreased 58% in the presence of the high fat neal. Both rate and extent of
oxynor ph gRsption fromthe oxynorphone oral sol ution ted by
food si nggﬁlf’g}arr@g(n Cmax ~d AUC val ues were increased appr ggﬁa@t"gﬁiﬁéo and
30% respectively. T",aX was 5 unaffected by food. Under both fed and
fasted conditions, oxynor c I %?6% exhi bited simlar
extent of oxynorphone avaﬁ%ggeie%i ?5‘5@%%“3’%&% %ﬁ?s%i/ rpﬁgﬁles oral solution
since ther@mpendness than a 20% di fference in LASnowerin AdbleDahy) and
AUC(0-inf) values for _each treatnment. Bioavailability follow ng oxynorphone
cont r ol | edP¥unephenoHCIUPRENE} s was al so 10 simiPar uBler 848 andBPast ed
.condition ' - :qnghanaZO iffermance in LS pran GR{ and
AUC val ue?%ﬁ%&%?@{m&%@?}g t7 ThaX was | L}a/%(gr folréat he ffdg)d coln iti (():1n6.>(S The
presence ddilitidied naiicebehwitaliihd edluldsbeNgXt ent20of avadl abi boty fpem oxggor phone
oral solution since LS nean_AUC val ues were |l ess than 20% different.
However, Cradtumsteand fupawiy 5o in the predence & food Tma®? was

unaf f ect edT&X]I\Léigﬂt Under both fed 15 an_dﬂﬁﬁstedlﬁondiid' ons,, xym)i&hone

controlled releaSe tablets exhibited sim/lar extent of availdability

conpar ed t@paity (@igdedne oral sol ution singégt herrsgnas §.a85s t@ges aj@ago
difference_1n LS mean AUC val ues for each treatnent. The nmean 6- OH
oxynozphorf@rasiraédleartoncent rati on versus t®8¢ cud®s fdi0fTr edthent 4.3, 3B,
3C, and 3D are presented in Figure 8. The data is contained in Table 20 17.
29 W O3k -] (1 PCT/U S02/2139( Table 17 - Mean Pl asnm

Concentrati Onﬂl&%% aﬁﬁg (n / 6-H-drox~x~rphone Tine hr Treatnent 3A
Treatnment 3B Treatnent 3C Treatnent 3D

00. 00690. 01250 V@7 »aheH BF02QR 50g 2HISB. WelksPrépardsl0 89 lei@itt. A9BBD WBHE2the751. 3
2170. 787711, 02330..4830l,..10720. 80801, 2SI . 00690. 72661. 51. 10620..74560. 84940. 70
011 750, FRROItes Foisaseo e, Somagh FomsRas o1 A3 PRiHONES SUOnENiEa4s, 8522
0. 76080. 45320c 30LATONOAAER0ARARA. RAZRD. dAGAG TaRhOwIONEMRILA3ARIER, S121
0. 5681 0. 252S0. 2616108. 47700.52620. 23610. 2600120. 45090. 44540. 23290. 2431140. 4
1900. 43990lafindlyslo tai6dlled31Eases B3H0pGRBHB X IB6RD RIS 6 8howR 40the XAREWInEI84 24
0. 45260. 34H20. 22100. 2135300. 44990. 4708360. 35870. 36970. 18340. 1672480. 30230. 3
279 Tabl é*¥& - Pharnacoki netic Paraneters of Plasma Oxvnorphone for Studv 3
Treat ment 3ATr eat nent 3BTreat nent 3CTr eat nent

3DMeanSDMVeanSDMeanSDMVearmable 3 agﬁmzﬁﬁﬂp}d@i{g%se]@&%?og}ﬁ&%l. 5139D. 76160. 97480.
5160T", ~X3. 617. 175. 209. 520. 8800. 7381. 301. 04AUC~0_t ~22.4710. 1622. 0110. 7710. 5
24.1179. 5504. 281AUC~0_;

n038. 3923 legredientsa 1 5720. 507. 98823. 8411Example e ~30Exampledo. 83bxmupled12. 044.
035.00 5 30 WO 1131U11.111311 PCT/ U of i - r ed
Rel ease 20 ng vs | nmedi ate Rel ease 10 ﬁ%l]o%@t}%dy V\Etsd&g}élréucte L‘]'%to(glcégnpare

t he bi oav@dyalrphdne BGH U8r maeoki netics of0 control | e2) r el ease aaw

unnmedi at eéyfl e?s‘g oxynor phone tabl ets under singl e-dose and mnul ti8| e-dose
(steady stngpliedRalepsoRelivery3ysta@ cont r oBPRd rel easd®8t udy, hedbfPhy 5

vol unt eer syt ££6)A i of a 20 controll rel ease ynor phone
tabl e on t%ﬁli&%%éié@ﬁrg@g@a@%eegaﬁggs&nm ng oinwt he nor nifn{fgj of Day Sé,B(t he

vol unt eer NEvere admi nistered a 20 ng controll ed rel ease oxynor phone tabl et
every 12 %Hrs throm;h t he %r ni ng dose of Day 9. For _the inmmedi ate rel ease
study, heaCHHyn §epryhiwagatey B¥ei ved a singl & 10 my dos€ of an i nmédiate

rel ease o rhane tabl et on the norning Day 1. the 10 ngpkpi ng of
Day 3, adg?éltfglqc‘)xyngg@{}lo ng i nedi ate rel ease4tggbl ets wer@gzadm' ni stépgd every
si x hour s Qoating (ot drecléary st two doses on Iy 9. Figure 9 shows phe average
pl asma concentrations of oxyrnorphone and 6-6 |iydro~y oxynorphone for all
subjects after a single dose either controlled release (CR) 20 ng or

i mredi ate rel ease (IR) 10 ng oxynorphone. The data in the figure (as with
the 15 other HeLaLNR PHRGRHIPIRT, 3, af@UavEReddd Horli? vIAS FREAsE ?&etaec&ﬁ%g g
dose. The inmedi ate rel ease tablet shows a classical curve, wth a high,

r el atiovelty USH PowedesDifugRalease USP 2h Brlsosroratd @la ahitinal varighlasnattempting
concentration. The controlled rel ease oxynorphone tablets show a | ower peak
w th extended noderate | evels of oxynorphone and 6-hydroxy oxynorphone.

Tabl e 19 shows the | evels of oxynorphone and 6-hydroxy oxynorphone 20 from
Figure 9 in tabular form 31 s




WO 113/1i11. 1030 PCT/ U S112/21391 Table 19 - Mean Pl asma Concentration
(ng/ M ~ Hour Ox. m~orphone Controlled Irrunedi ate Rel ease Rel ease 20 nfr 10
m~ 6- HXdr@ewayyiige hone Control | ed | mredi ate Rel ease Rel eas@rAGoppizhe m-
0. 000. 000. 000. 000. 000. 250. 221. 080. 140. 730. 500. 591. 690. 451. 221. 000. 771. 190. 5

370, 530. 295008, S0 A0, HE3 335 08 &1 SBB 70" 188 05 T35 308" 105 1410, 00
.600. 190 fafientl Rl afeAhoRaGn FROFoLSHEngIatdA. 160. 290. 1324. 00. 230. 070. 290. 13
30. 00. 120. 010. 170. 0436. 00. 050. 000. 110. 0048. 00. 000. 000. 070. 01 5 10 Fi gure 10

Zﬂg\é\?o;chsxigggngl ?gﬁaglcffpc gl‘trat ?Shmﬁ]lg )%‘gg;@gthlg@g?sgnf@?tts for doses of

-controlled release 20 ng tablets and i medi ate rel ease 10 ng tabl ets of
oxynor phone. The figure shows the plasnma concentrations after the final
controlled release tablet is gl ven on Day 9, and the final imed ate

rel ease tAhmethr) s gi veBExdampledurs t her eaf st eady st &xample 4

adm nistration of th d rel eas Iets clearly ﬁastﬁﬁ 1aaSI‘t]eady
noderate | evel of oxm%#g%@—ﬁangi ng f ver 1 ng nost

| .75 ng/mM gwer the courgggof a twelve houmgerl od, where thegmedi at e

rel ease tablet shows wide variations iii blood 32 WO U3/ Il (1-~U3U

PCT/ US( 12/ 21B9C pl asma cé@dentration. Tabl 8280 shows the | evéls/ of

oxynor phone and 6hydr oxy ﬁérmr phone from Fi ﬁ%e 10 in tabular fd)rm Tabl e
20 - Surrmary?of Mean Pl a Concentration (4

~~| Ox~or ~hong6- Hydr oxyoxyggor phoneDayHour Congrpl | edl nedi at eCaytg ol | edl nmedi
at eRel easeRel easeRel easeRel ease20 n110 nma20 m~10

m-40. 001. 1004 7S0. 890. 72508001. 120. 841. 1S0. $840. 001. 200. 92| . 186.383770. 001. 190
.911. 271 . 008Q. 001. 190.86% %90 9890. 001. 031. 7(37% 091. 0S0. 252. 6? 0700 503. 121.
502. 091. 002.271. 701. 681. 837, 051. 631. S52. 007 1. 641. 303. 001. 271 471. 114. 000
.981. 390. 98%001. 011. 2107896. 000. 901. 060. 848.;2S1. 170. 886. S01.g38{1. 067. 002. 12
1.207. S02. 241. 158. 001. 322. 010. 971. 039. 001. 520. 9010. 01. 32|

. 240. 850. 8414. 01. 110. 74129@®1. 180. 960. 790. 7@6% 33 WO 03/ UU~-9210

PCT/ 11SU2/ 21391 Tabl e 21 . ,Mean Si ngl e- Dose Phar nacoki neti c l'ts

Control |l ed g@l ease 20ngl ﬁﬁédl ate Rel ease 1%Or£oxym)rphone6 Oi%ssu

oxynor phonegyynor phone6- @ytg oxynor phoneAUC(ga 4 ) 14. 7411. 547. 1@.$6AUC (o_;
~e) 15. 3316. 407. 738. 45Cm~ (ng/ m ) 1. 120. 681. 981 40Tl "aX

(hr)S.002.000. 500. 50T1 / ~ (hr) 9. 2526. 0910. 2929. 48 Parent 6- OH oxynor phone
AUC(0 %) val uddiniggl Stediofer t han the parent conpound after administration of
ei ther dosage form but the AUC(o_;~f) values are slightly higher 5 due to
the longer halfnid bhnibdlstidies w@fea&%hét@d td BdsSool ik %ﬁda%ﬁ&ﬂﬂ?tgg?aﬁe Shagkepe for

both the in unedl ate-rel ease and control rel ease dosage forns.
As repr esﬁnalzfsdr}monp fod mmoalgimnpl aSmdy doadrke&seéttlhe)relgﬂlmi‘ntest bfealiSerptnnaoi

and & | oRBUER TR (SRh IR RS (e TEAOR Gy aRihdhcah kel

o il ¢ ancigaibhdeen okl PR Eled Btfect?) L%ngg% R B8l Al off ¢

i mpor teantabiserptioh eoft GR oxghhd:@hbﬂme tabﬂ@s ¢off Ekmiplet i20and ) ded wralbe;cyrmﬂhone
TPt heDrPLA 468 Pk Bac iRl T e o apeneat SR
t abl et Of%:{ygfg)éﬁlg(ﬁ%s%gml&g&ﬁE%r%Gﬁ%H Jr%oiﬁﬁox?ﬂ@a@@olhﬁoﬁ ] eRPhid v d

act. The vel s a pain intensfty infornmation are provided
for 20 ngpdtightset s, however the present invention is also intended to
enconpass 5 to 80 ng controlled release tablets. For this reason, the

The blood plasma levels set forth herein as appropriate to achieve the objects of

15  the present invention are mean blood plasma levels. As an example, if the blood plasma
level of oxymorphone in a patient 12 hours after administration of a tablet is said to be at

least 0.5 ng/ml, any particular individual, may have lower blood plasma levels after 12

hours. However, the mean minimum concentration should meet the limitation set forth.
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bl ood pl asma | evel of oxynorphone or 6-hydroxyoxynor phone in nanograns per
mlliliter of blood, per ng oxynorphone (ng/ng~m) adm nistered is

measur ed. whhimoalke 0. 02 ng/ mg~n~l, a 5 ng tabl et shoul d prqguGesyd,fHepi Mum
bl ood pl asma concentratl on of 20 0.1 ng/m . A stronger tablet vv?l FHpr oduce

a hi gher I

proporti onaﬁ?tg on a g‘% %llsgﬁly %h ﬁﬁhﬁeg;ﬁerfﬁ}h%g;% 1?1 a%?l%ﬂ%‘?h &gx%drlrlrln 80
gy, the bslubjbdtsp has rmadner/ed:cepfabwfuﬁﬁﬂﬁigmeamdat@oﬁdrQkugmpmoﬂewtmyhmse

t han quadrupl e corrpar ed to dose, although _conventional treatnent of
low 34 Kgod andDreg 1A @mmatpew cages/ wheye 1largsi Buctuationsi atet fpund ssmensc es
woul d | e may be
-because ta%d‘l tl%%@ y ggﬁtets{ﬁ:l@m%?ggéggésg tA L‘t&g&a%ﬁt mglf%n%ar%p a(l)é]eés at one tine.
Once the bolus is processed, the bl ood | evel of oxynorphone returns to a
proporx i onal |Revall.stiflidst t}iﬁotlbwiﬂgqﬂmb@iﬂm wiratfold@ndd, ahlesdlothetveias specified
-oxynor phope tab]e s are possible to produce and effectlve to use, which is
most i npdf ARATICHEMIYSssi bl e with the high bioavailability of oxymorphone
in a controlled release tablet. This also holds true for continuous
periodic adm npgt sru%}dc%nw&fe £AMb lehdudik 5.8 ﬁ@&?olf Qafféirt 'd?rksanth'fﬁbecérﬁéﬁﬂ{g of a
controlled rel'ease opioid fornulation is the |dng- term managenent of paid.
Ther ef or efood9ot bevepages fomhlvmirpprior toongving |smdywmlmcaaldmfm swckistdy period.

i odi I t h t d d tant.
' such ST RboaEoM T ARees 50 PUidsa nantgRERe (< SO
adm njst rig 's‘ﬁﬂi '1111 ag,HR C%v& &e%ﬁﬁte¥ GicdidionyWedte @iﬁH{te 9 @é&sé&%ﬁ&tt oon of

pain relie evel s of pharmaceutical. Such a te

referred dqsmgaml dmir%y statdat Predeeiption miedivayioneyeier ot paﬁowedllé days prior to

adm ni stration aver. an ext nded time 15 period rangilzg fromseveral days
to a wee Qﬂn lurigg the, s since a patient reaches steady state in such
a test, continuing the test for a longer time period should not affect the
results. Furt Iamiddiihdiieshi Sthiidtiondiahessm™ | evel s in such a test, if the
time period for testing exceeds the interval between doses, it is inportant
the reginen be stopped after the test is begun so that observations of
change i n bl oolde &l Wlaadplﬁamawlentter PREFISHES DYelon aampited offoma they plasa dose
af fecid n r - Controlled Release 40 ng vs I medi ate
Rel eafsée 3"’&‘?"3&‘%&5‘3 ' n'%tnd asti ng Conditions The objectives of this
study we oxynDrphone

the rel bi L abj.lity of
oxyrmbr phonBCet 1 of IAAF ) B el S Bl T ERITRR GRS D406 A at o

rel ease (4 x 10 ng) gingigs 1hat quélﬁﬁtaett %ﬁcé@@usme@@l QARulatdid dsﬁlgdetﬁl%m ne
the effect of food on the bioavailability of oxynorphone fromt

control |l ed rel ease ftoapereidalsuomnationy nor phone CR, and fromthe i mTEdI ate
rel ease fornul ati on, oxynorphone 1R This study had a single-center,

open- | abeAUGHa yt i césidawrtdlei theteding rcamhntrhﬁexdthrfeonwr%ﬁmaytimeas&otoehfmﬁyj gn.
Subj ects random zed Treatneq e}ta?tf/% ﬁ? as.descri bed bel ow,
were in a fasted st CKOOM vt {3«) i 1§ e fexinal § ]’%t"é‘ e \wWo
(13/110.t030 PCT/ USlgk@dd ! | random zed to Treatnent SB and Treat nent SD,
as described below, were in the fed state, having had a high fat neal,
conpl ete m nut int rvaI
bet ween t%ﬁ‘b’d’r do?iarg%lna:} %?é@reg?ig éo{rit&gl (;-{;Egén‘?r ﬁ't ¢ é’ﬁ%@@@ ér 9
clinic during each didugly period. Subject assi gned to receive Treat ment SA
and 5 Treatnent SB were discharged fromthe clinic on Day 3 follow ng the

48- hour pgocedur es,Mak@mih Bbsepedddrag eoiddaatiéh.r ecei ve Treatnment 5 C and
Tr eat nent Mmere discharged fromthe clinic on Day 2 follow ng the 3G hour

_proceduref. On Day 1T19{e%ﬁ@oﬁ&?@éﬂrﬂ@hhﬁﬁt&tﬂgcgﬁmn%tl&lrece' ved one of four
treatments ™ Treatnments SA and SB: Oxynor phon& conhol [ ed rel ease 40 ing

tabl ets fyom 10 Tabl et
singl e or%f dose of ]§111%1n£?§8}? ralg c%n‘étaﬂﬁgér?gﬁg%%n Fq“ol eggtﬁ%ég)sﬁgbf{ IX[{'&ﬂa]ilen
with 240 m of vvaterlufa‘atpdsruanbﬁitl’waUN(d‘oﬁeetdnmgom)euirhedurVSubj ects random zed
to Treatnent SB received a single oral dose of one 40 ng oxynorphone
controll ed rel ease tablet taken with 240 ml of water 10 nunutes after a
standardi zed high fat neal. 15 Treatnents SC and SD: | medi ate rel ease
tablet (IR) 4 x 10 ng Oxynor phone. Subjects random zed to Treatnent SC
received a single oral dose of 4 x 10 oxynor phone IR tablet taken with
240 rnl of water after a 10-hour fasti g&peri od. Subjects random zed to
Treatnent SD received a single oral dose of 4 x 10 ng oxyn zorphone IR
tabl et taken with 240 'm of water 10 minutes after a standardi zed hi gh20
fat neal. Atotal of 28 male subjects were enrolled in the study, and 25
subj ects corrpl et ed the study A tot al of 28 subj ects recel ved at Ieast one

oy - T | oA oA T




statistics for all Treatnents are sunmarized in Table 23. Table 22 - Mean
Pl asma Concentration vs. Tine (ng/m)Tune hrTreat ment 5ATr eat nent

SBTr eat meglp B3faddoS@t Ment PCT/US02/21396
5D00. 000. 000. 000. 000. 250. 470. 223.341. 790.501.680.977. 286.5 0.55?. 921. 906. 60

1. 782, 451, 653 TiBTeRegmaa o 13 fpdes 005y B Rar G s SR 18R 1)
170. 781. Q@@ iisiag 1irbdd rétssins 60 a4fihini0n. 42 866e 2ihf: PODS] 60 1488880060, 050

. 040. 05600, 030. 010. 010. 0172Q. 000. 000. 000,00 5_Tabl e .- Phannacoki netic
Par amet er¥high Ware sapsceiiiye, hgné’a uss Teg whh @ﬂﬁ#ﬁé@w@ﬁ@%ﬁm Sifonest than or

CoveaasonRluati .8 HeATRot reported in thg phanmacglinetjs parameter tgbleg aringluded iy the )

1. 961.906Gst4iBficAIhall®ig. TRAVAUCE 35wddalo n8tpafedlindiese. dBés2. 5251. 3520. 20AUC

o_,
"40.6211. 3841.1710. 4639..0412..4454.1020. 26T" ~~zel .177.571Q. 465. 451] ..656. 18
9.583. 63 The rePATAMEIS;(Bamalthenty) general; ugay i Va%sea%a}wﬁatpi ac ohiheap| es

24 and 235534 paraldidrd 3ERNARRS IL K URL 1N ZhAKS P baradtbiers RSLANVE o 14,
Bi oavai |l abi || tpy Det er n~i nation Based on AUC 0 _, ~ Free (5D vs. ’%C) FTe= (SB

vs. 5A) 1.8UTqh1, 02 AUGHLe DbtiallRéhaanalgsibobearainta ANOWA Detodelninclatied theBas ed

on AUC o- Free,.(SD vs. 5C)Free (SB vs.. SA)1 4681 1. 0989 Th an 6- OH

oy o ph DO BHE a0 AR Supes Sabiet Nt FaLens, Dol e FRESBE 5

5C, and Skprag e 1pr ﬁ‘%@e?deffé%t R RUL S slgnifi&{iﬁ faf, & Hﬁ)@?@&‘tf?dlﬂetﬁe ifbdel TafHee 26.

Tabl e 26 - Mean Pl asma Concentration vs. Time ~n~/ i~ 6-H~dr oxyoxynor phone

Ti me hr Teeqadnve rffebidwas eatadewsing the Bubptaithinb@qiiersst meart sdd@re, and all other

00. 000. 000. ,Ooeg 000. 250. 270. 052 36%.2?]_%@. 501, 320. 315. 351..980. 751. 370. 594. 532.

9711. 440.1891 ehipstsavere iesteflgismppihe gesidunborou(sTop Bsan 1259)31 391, 141. 691. 7241,

251. 14l . 331. 2651. 02|

- 001. 141. 0160-%1%%n%gh§ﬁ8&n@&9ra¥i%gs 428 stddB §§tge&7z@ 8&eolRbBbn fiffe 660.
.61 .2

700. 77240. 550. 520. 540. 61360. 230. 300. 280. 27480. 180. 200. 200. 19600. 090. 100. 090
. 09720. 06MmdoE0M red BisBg desonipt{vetatibtidsA 1B rmpOkinsic Pt anges-werablse lizrd-

Phar oki netic, Paraneters of .Plasm 6- r axyoxynmor phone for Study S

Tr eat Hont SRR e HE G N E AT
SDMeanSDMVeanSDMVeanSDMVeanSDCnax1. 880. 691. S90. b36. 413. 613. 791. 49Trmax1. 481. 182
. 731. 270. Sfady4 ~1T W8 CortAdHedR éledse. Forhtul@fiens; FaifedI%ien(sS10. 2932. 6313. 32AUC~
0_",~33.1S11.2S32.9810. 6837. 6317. 0136. S413. 79Tl ~2e~17. 087. 4S2] . 928. 4116. 016

.6816.217. 42 e_above descriptiqn i nhcorporates ferred enbodi nents and
exanpl es as a ¥ VOfUdessE Feast g o eler B 39.%5 Phedmg (R oxgFROfRoRg taken

practi cedylly ARCxPlyatk bited 8 {000 ast, | SubfRols TROLDEH fd B APIERGAS 20
made without departing fromthe spirit and scope of S the inventio
descri bedTheat@em bAdoxEfampld 3 (Tredtmeap pBhdEortldraubiects39ere given a single oral

0113/1111-111311 d aj : PCT/ U 5112/2139G 1. A controll rel. ease
oxymoFphotfses omaft ORI PG ORI HAGniTy kﬁ]q BY 2pRicaiice _ﬁﬂpm %ﬁuGW’a‘m
about 5 a0 (ARHLeBA Y PHY ro‘?ﬁ!fﬁ@&@ Rl ate G«B§ A 1P M!it@tdrpﬂmﬁ)i%%\!tiedes a
maxi num bl ood "concent rat’i on of oXynorphone of between about 0.1 ng 5 and

about 7. TrefwgsedR) dpsen oral adnunistration of a single dose to a subj ect.
2. The controll ed rel ease oxynorphone fornulation of claim1l wherein said

f | at | i bout 5 t 0_aboyt 10 h d said
for mil ati on prH dBEY. MG ATEERUE BRI RRO tBpvar”
bet ween alqQudn Gsihg MBédH sa)ectaPOSEbjdetd Wicke M 4 Faste®stdte FdMbwirsd hat0-peuof a

single dose to a Subject.
25 overnight fast. There was a 14-day washout interval between the three dose

administrations. The subjects were confined to the clinic during each study period.
Subjects receiving Treatment 1C were confined for 18 hours and subjects receiving
Treatments 1A or 1B were confined for 48 hours after dosing. Ten-milliliter blood
samples were collected during each study period at the 0 hour (predose), and at 0.5, 1,
30 1.5,2,3,4,5,6,7, 8, 10, 12, 14, 16, 18, 20, 24, 28, 32, 36, and 48 hours postdose for
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10 3. The controlled rel ease oxynorphone fornlulation of claim1l wherein
said fornul ati on conprises fromabout 10 ng to about 20 ng oxynor phone and
said fornwbagy(,@n,wrow des a maxi num bl ood concentration ofp@rydyRhpRgne of
bet ween about 0.3 ng/m and about 1.6 ng/m wupon oral admi nistration of a
singl e dogg I e r f,,o ation
of claim1l &é]gsr%fﬁvsﬁe?eién gg%‘uﬁpﬁgﬁ&gogé%g???%ﬁ %%th%n% ?o@gbout
40 ng oxy4f, Hans, amdl s didd 16 camul hows ppsmsdemmmﬂpﬂumblc&mtntratlon of
concentrati on of oxynorp honF of between about 0.5 ng/rn and about 3.5 ng/m
upon or al “%@RTA %Iter‘?ﬁ%ﬁmé? o carhipaimgpisaeress ail subispide shosvn ifabledit r ol | ed
rel ease oxynorphone fornmulation of claim1l wherein said fornul ation
-conprises from about 40 et = d 20
formul ati on provides a fi licuime cotc et ahone of
bet ween about 1.5 ng/m and about 7.5 ng/m upon oraI adm nistration of a
si ngl e dose to a subj ect. 6. The controlled rel ease oxynorphone
fornlulation of claiTinZe (Mipr Erentfantd A oTrastaéntaB PTRMLEAES 1€ maxi num bl ood
concentration of oxynorgphone of psgween abggé 0.17 ng] and about 0.75
ng/ mM upon oral admnistration O single %etoas ect. 25 7. The
control | ed rel ease oxyhd? phone fornzul ation of clai m0P4Herein said
fornul ati on provides agmexi mumdpaoqd concexdioat i on of] spqgnor phone of
bet ween about 0.4 ng/rﬂ 5and about 1.4 ng/m upon oral 0@%? nistration of a
single dose to a subj ecz WO 03/ Ul .t0311 PCTI Ué 139C 8. The
control |l ed rel ease oxynbr phone CHH6ul at i oM. BB4cl ai m 4.3046r ei n sai d
fornmul ati on provi des a pmxi mum bl ood concentrati on of xpgynor phone of
bet ween about 0.9 ng/ and ab 0 ng/ on oral nistration of a
single dose to a subj gits ﬁHgégnt roll ?a“?% ease &x@ﬂr?r phone fornul ation
of claimb5 wherein saild7% for mul ati on provi des a maxiOfid2bl ood
concentration of oxynorphone ofgd@igween alporggeol. 9 nglygssand about 6.0
ng/ M upon oral adm ni %rati on of a single dose to a sﬂgjlect 10. A
controll ed rel ease oxyftor phone forniulation accordi n8 claim2 wherein
said fornul ati on contaihs about0.-¥4dy oxyn®THddne and Mi6dPei n sai d
formul ati on provides a graxi numgd7@od conceyygggati on ofy %m)rphone of
bet ween about 0.12 ng/nzl and t 10 0. ﬁ’o%%/m upo&zglrgg adm ni stration
of a single dose to a s%bj ect. L7 cont dd rel edd xymor phone
formul ati on according tfo cl ai m0G7MBer ei n $aI782f or mul &3IEGS8 cont ai ns about 10
my oxynor phone and wherevi sai ¢ mynmul ati %ﬁ%OVI des gz 4gaxi mum bl ood
concentration of oxynorphone of %gltween a 0 3 ng/ ’E ﬁnd about 0.9 ng/m
upon oral adm nistrati of a dHdfe dose subj e0?0195 12 A controll ed
rel ease oxynor phone fordful ati o®.43dor di ng 0|;5d4él ai m 402028ei n said
formul ation contains ahgout 20 royyysynor pheyzeand vvheroq'ggg said fornul ation
provi des a nmaxi mum bl 0Q concerbtqrzgtll on of o rphon 22)8 bet ween about 0.5
ng/ M and about 1.6 ng/ upon "o admi ni% |on o] di ngl e dose to a
subject. 13. A controllled rel e@#986xynor plicisé7f or nul 8tli66h according to
claim5 wherein said 2@gfornul gtiopg cont aigyng7about 4@ jEggoxynor phone and
wherein said formul ati BQ provi %535 maxi n@ryggl ood concent rati on of
oxynor phone of between“about 1 493/ an 8ut 3.5 ng/ M upon oral
adm ni stration of a si@gle dos®.2736a subj &227014. A control | ed rel ease
oxynor phone formul ati opgaccor dighpgho cl ai gt&ggwherein said formulation
cont ai ns about 80 ngy o m)r phore) gg whergzz%fial d foriulation provides a 25
maxi mum bl ood concentr |on of g%ﬁ? r phone" “bet ween about 3.5 5 ng/mM and
about 7.5 ng/m upon oBal adnufiZBBati on Of1983si ngl e dose to a subject. 15.
A controlled rel ease oxgmor phogdygr nul at ipqpygaccording to clai m 10 wherein
said fornulation provides a maxi mum bl ood concentration of oxynorphone of
bet ween about / ﬁ@‘gn%lggm = t Lon of
a single dose @gjlgs‘gﬁbﬁgt Eca@lyﬁ%’%ﬁ(@l: L%E%hgg}ef%?q%%é% }%
results are normalized to a 20 mg dosage. The immediate release liquid of Treatment 1C

shows a classical curve, with a high and relatively narrow peak, followed by an

exponential drop in plasma concentration. However, the controlled release oxymorphone
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16. A controlled rel ease oxynorphone fornul ation according to claim 11 |
wherein said forrmul ati on provi des a nmaxi mum bl ood concentrati on of !

oxynor ph 8 jween about 0.5 ng/m and about 0.75 ng/
adm ni st(r)\gl?)l‘ofr?oo a single dose to a subject. 17. A controlq g F“rease

or i des Boek AR FAER IS K Bl iR I el SR

nghnl anchvahtga) atlardumid) 8 toutsp OTheoscabnd feaknofSthe atdadbledd plasid gbseeifiation & a
subj ect. A control |l ed rel ease oxyrnorphone fornmul ation according to
claim 13 Wé‘i‘% the ifasts eecyriimgaoBrd pridvauie Sn2VEEEE UM bl ood concentrati on
of oxymorphone of between about 2.0 ng/n~l and about 3.0 ng/n~l upon oral
adm nistratio e ase
oyITor phone. £ oratl o h s an AngFidl, Ine ek 2y i Higher o G spnddHflch

provi des @nmmidy rthisnid hovthewase ethisahales ipdiffieyitriar pétemeine thetmhete mairaut 4. 0

ng/ M an u upon, or, adm nistration of a single dose to a
subj ect . aé‘@ﬁt‘%%‘gF‘étEPt‘roél a@é%}?ﬁ gﬁ’éehé’fﬁ tareals 1 dngher (B thes seegney

controll ut ne
wher ein ggu g?% %B%ﬁéa%gﬂ%{ng@pléﬁ O g‘:ﬁ%ﬁm @ggﬂgh gcen @ﬁ%&% 6- OH
oxynor phdhan of thbentsmﬂems@bmme the @Ecohﬂgiei]i islhighekt.allhatefdre Owhed Wie refep o threal
adnuni stration o si ngl e dose a subject. 21. The_control | ed rel ease
oxynor phdHee t%??ﬂfl&ﬂalaﬁ% ﬁownmﬁm&a@omiﬁsé Qibegwisq spesiified, aYs wHercripF Hies
from oy u t es a
e P (e, SBkoh pBC. Fuen it KIRIO0 BB BleSeo AR B pRE B B0

ng/ M andimboubldhdoplaghaiconpatration lat ditpains twhatd tie sibod plasagl @)nfdeﬁtﬁatm a
subj ect. 22. The controlled rel ease oxyrmr phone fornul ation of cl ai m 20

wher ei n 5BEse AR thaseernd@ner Geaerally.okhean g1 firsbpenk is highesthan she sggond,

oxynor ph I n of
o 11 onyrins gRReRd t MY SRR BKEKi5HGR Bl (B SyORRRTN BhEC
oral admiThesdfor ithis Afffeerfiendl engp st Enareduld @8d repbited TR, CHAE rthe 0@

rel ease oxynorphone fornlulation of claim20 wherein said fornulation
conpri’s edndxigwHblaad Plsmagoneeniton anbnefdhe conasairpiniat thmeecend acdfor nul at i on
provi des a maxi mwm bl ood concentration of 6-0OH oxynorphone of between 42
WO 113/ 110 4Tk ECPhabhRbkkkd Paicihout Pl Cioky Rl BN 3. S N/
upon or al admnistration of a single dose to a S ect. 24. The

controll ed rel ease oxymorphone formilation of claij 0 wherein said

formul ation conprises fromlbamentDAny tleatont 11B0 r’rngartylmt pEone and said
5 formul ati on prevdes—a Aiciiims: "‘Gd concentrat+an—of OH-exnmor phone of
bet ween about (.4 ng/m 4gn y%ﬂout 20 (ng7S4RI | u Qr 1é(rf’aadnvn$ Ritlation of a
single dose to|a Sgb] ect .| ¥Bgs56TNB 20881 TOh3 ENCEEE) 6(;2@"”1%99@9
fornul ation of |claim21 vwherein|said flormulation providesl|a naxijmm bl ood
concentration of 6"[@1;,1 oxynot.@hone4dd bhetd&en| 18.4dbc u09a81 n@B98-1| and about

0_ 4 ng/ m upon OF Al HH Lei;r £ nan nf a—SH r\n a uSc t i ectl. 26 The
controlled rel ¢ s‘g 6;(“” pEZr%f cﬁ'mﬂ at ﬂ%ﬁé’ Q:f%ﬁ iﬁzﬂhlw%p sjai d

formul ati on praovi Xhgg } t O r phone of
bet ween about fgﬁgﬂmﬂ él abo.lt g 8 nS?%F Jgéo%ﬁ(;r aF6§8m ni's thl on of a

sui gl e dose tola 1%,subj €ctlo. Q? Tlae contirdpl | eg Brel|eas:ss O ymmph)one
formul ati on of lelaim23 vherei defnrmjl:anmln ovide mum bl ood

concentration of &g @x\yﬂbmgh@lné‘mafmbemﬁeéh}camhlﬁnhTngdx imhowsid about 1.6

ng/ n~l upon oral admi nistration of a single dose to a subj ect.
Relative bioavailability determinations are set forth in Tables 7 and 8. For these

calculations, AUC was normalized for all treatments to a 20 mg dose.
20
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20 28. The controll ed rel ease oxynorphone formnul ati on of claim 24 wherein
and said forniulation provides a nmaxi nrum bl ood concentration of 6-CH
oxynor phoge B Rehween about 0.8 ng/n~l and about 3.2 ng/ o
admi ni stration o? a single dose to a subject. 29. A contrgq eg relézfje)ﬁse
oxynor phone formulation according to claim21 wherein said 25 formulation
contai ns about iy ORUIRRRABE ARG, SDRcBRAIEbREAL B hefe provi des a
maxi num bl ood concenttTatrtomn of ©0- O+ OXyror pnone of 0 0.05 ng/m
a.nd about 0.3 ng/m upon_oral administration of a single dose to a
subj ect.| 30. K.cd#vollhd rel pase Gy (B phaGe f or nrul ati op, @dces. dBhg to

cl ai m 21--wherepn-satdforrilat+on—contaifs—about—10-—nrgoexyprphone—and
wherein fsai d fbiREXGh provj des al-431 = Oqdluz/ 111)1- 1113U1¥EF0USR12/ 21906
nmaxi mum biood-concentration of 6= O oxXymor ptione—of —betweenmabout— 01 ng/ n
and about 0.6 naigldPORAGE LEAVIHL Beaibhich 18l80LE Alaee, 4 0 a subject.
-31. A controll edrel'ease oxynor phone tormul atl on accor di ng | ai m 22
wherein said formulation contains about 20 ng oxynorphone and wherein said
formul at on pFavildess.dC5 maxi rum blFapdBoemd€ht ratijon of Fgr @A wsyBpr phone of

bet ween @bout—0O2hglH-—and—apout—12-—ngt—upen—oral—admnistratien—of a
singl e ste todzlé_%ﬁgi-@(ﬁ. 32. | A conQ'?ﬁ E(-,Od“ﬂ el easle oxynQJP‘ﬂ)‘;ﬁlQelbmorrml ation
accordingto ctaim 23 Wherein sai d fornufati on contarns about 40 Ny
oxynor phogg a3l TR8'ER ForalulladicisTWead PafienR OVi des a maxi mum bl ood
concentratioh of 6-O0OH oxynorphone' of between about 0.4 ng/m and 10 about
2.4 ng/m upon oral adm nistration of a single dose to a subject. 33. A

control | ed rellepdtay oouriesn sereivedrnfinglgtarahdesecdr ) mg €8 axyslompine ipkanei n

idf | at,i i . : d ' i d
For mul 5t 1 SR8 3B mGRELE NEE b Sile, RhTREREER oF DR Gl o e R 7 e o
bet ween apRpbr Ex8mpl Bl (TeemaMOMS). 4 F8rthel §ibjeeROoWeR glveadiinpetdial Howe 6f a

single dose to a subject. 15 34. A controlled rel ease oxynor phone
f or nul at i Himg(d@ ondpxymexphehaisplution \inel& ml sppls fudrenfalloatedowitl rédvind esater

maxi mum b).0od co tration, of, 6- oxynor phonge of. between. about 0.1 ng/m
ond about SSmeRDAC b HRRRI oSt Rk dRee e sintitig oG ndoetisg Tareatt

subj ect. @R)ddsecontrolled rel ease oxynorphone fornulation according to
claim 30 wherein said 20 forrul ati on provides a nmaxi mum bl ood concentration
of 6- OH oxyt norphone_ of bhetween about 0.2 ng/m and about 0.5 ng/m upon
oral Hinuni st rdii§ oludy hadsp rfgmgeﬁ%tér,t@ee@-@g@j rapdomized, Rreqyey grpesgver

| e 1k . plomiggl, fhres ver
pr ovi dos. S Bty att oTe Sk M B £t Sl oA B Rl Bl O

about 0. 4fasgfallowadchyahGtdndirddzadgF DA high+fatobehkfaski That rvads Hn4dfayavashoal e
dose to a subj ect. 37. A controlled rel ease o;%m)rphone farnlul ation

accor di ngintesval \bstweethgilaes dpse admigistiations| Bhe Bibigetovpeconiingd g elibicood
tragi f. 6 )
BTy us( 13 onul G BUATs Sloclha 50ty 2" Qe dorkhlef b2 42 drburs

adm nist raid abjedfs secivigg Arelnments 248 o B weed codinedAfo 048t holrk eficr dbsiage
oxynzor phone formul ati gn according to claim 33 wherein said fornulation

provi des Hemiiiiliten bload saphese iere gollestecddurngiqagh shushypperied 6t the Gwbew
(predose), and at 0.5, 1, 1.5, 2, 3,4, 5, 6, 7, 8, 10, 12, 14, 16, 18, 20, 24, 28, 32, 36, and
48 hours postdose for subjects receiving Treatment 2A or 2B and 0, 0.25, 0.5, 0.75, 1,
1.25, 1.5, 1.75, 2,2.5,3,4,5,6,7, 8, 10, 12, 14, 16, and 18 hours postdose. The mean

20 plasma concentration of oxymorphone versus time for each treatment across all subjects

is shown in table 9.
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5 about 1.6 ng/m and about 4.0 ng/m upon oral adm nistration of a single
dose to a subject. 39. A controlled rel ease oxynorphone fornul ation

conpri si ngodszeeiess ol  ed rel ease matrix and from about 5 npchoyheishs 80 ng
oxynor phone wherein said fornlulation provides a m ni num bl ood

concentration of ox n Ul AR N & ~n~| at about
12 hours after oralngﬁgﬂfégqéﬁh(f7'§i ag?%'ewg%gén%gugggﬂgject. 40 The
controll ed rel ease oxynorphone forniulation of claim39 wherein said
formul ati on cont ai nsTiakedht) STreatnoeny dr fheaenentd 2B Theatpoont 261 | ed r el ease
oxynor phone formul ati on of claim39 wherein said forpgul ﬁion cont ai ns about
10 ng oxynoi phone. 15 . The dMG ol ed H%@@%se oxyﬁzpﬁ one fornul ati on of
claim 39 wherein said ni ul ation contains about 20 ymggPxynorphone. 43.
The controlled rel ease oxynor phone fornulation of claim39 wherein said
formul ati on contains ab6ut 40 ny32xynor phafi§s3 44. Thel.E¥ntrol |l ed rel ease
oxyr nor phone fornul ati on of claim 39 wherein said 20 f | ati on contains
about 80 ngy oxyrnorphdﬁ@i 45. The control |l ed release]dgéﬁgrphone
forniulation of claim wher ei id for i on provigkes a m ni mum bl ood
concentration of oxynnfghone ofmggﬁleast gﬁ%ﬁ% 0.13 257%? at about 12 hours
after oral adm nistrati.2h of a single dose to a subjek?9546. The controll ed
rel ease oxynor phone fornulation of claim4l wherein said 25 fornul ation
provides a m ni num bl 0@ concent-P28 i on of bRihozphonel 617 at | east about
0.25 ng/mM at about 12 ?purs after oral adnunistrati$ﬂ4 a single dose to
a subj ect. 45 WO fI /1111A1311 PCT/ US112/ 21396 47. The controlled

rel ease oxynorphone forwl ati onl.269 cl ai m 4R4iher ei n sh4f4 f or nul ati on

provi des a m ni mum bl ood concentration of oxynorphone of at |east about 0.5
ng/ M at about 12 hour33after oral adninistration of 53%‘ngle dose to a
subj ect. 48. The contrqiled rel? € oxyl noy phone fornpksgion of claim43
wherein said 5 fornul ation providés a m nunum bl ood concentration of

oxynor phone of at |east4 about 11.03nghnl. at.3about 12 hOours after oral

adm nistration of a single dose to a subject. 49. The controlled rel ease
oxynor phone fornulation?of cl ai A4 wher ei h6Q%i d for Md3hti on provides a

m ni nrum bl ood concentrati on of rphone, gj, at | ea out 2.0 ng/m at
about 12 hours after oﬁ%l adnin?é??gtion ok“ggsingle%%ggg to a subject. 10
50. A controlled rel easp oxynorgbgne forni@bssi on conpadding a controlled
release matri x and from about 5 to about 80 ng oxynor phone wherein said
fornul ati on provides a &1ninun1%gg@d conce®Btati on of0-879H oxymor phone of
at | east about 0.010 ng/,ng~nl a out 12 s after | adm nistration
of a single dose to a ggbj ect.égﬁg The co@??%lled re'ggge oxynor phone
formul ati on of claimb5Q2whereil 6.766i d 15 fes92ul ati on0.89&t ai ns about 5 ngy
oxynor phone. 52. The controlled rel ease oxgnorphone forpnzul ation of claim
50 wherein said formul d¢i on conP&fths about 0-88° my oxyn®ephone. 53. The
controll ed rel ease oxynprphone | ati on claim5 erein said
forniulation contains g%out 20 é%azgynnrph%%é7 20 54.&%ﬁ€ controll ed

rel ease oxynorphone forqgul ati onpaf3cl ai m 50.38fer ei n s@il@3f ormul ati on
contai ns about 40 ng oxynorphone. 55. The controlled rel ease oxynorphone
fornl ul ation of clain1§% wher ei A-383i d f or nB28Pi on contai ns about 80 ny
oxynor phone. 56. The c troIIedO@dease oxdggﬁphone formul ati on of claimb51
wherein said 25 formul at'i on provides a m ni'mum bl ood concentration of 6-COH
oxynor phone of at | eastpgabout 00362 ng/ m @Bl@bout 12 hours after oral
adnuni stration of a single dose to a subject. 46 w0 U3/f111~03U

PCT/ US(12/ 213' | G 57. TH% cont r oPi384 rel easB28%ynor phone forni ul ati on of
claim52 wherein said frnulatignsprovi desyggh~~i mum bl ood concentration of
" 6- OH oxynor phone of at Teast - '

48 0.104 0.077

The results are shown graphically in Figure 6. Again, the results have been

normalized to a 20 mg dosage. As with Study 1, the immediate release liquid of
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61. A controlled rel ease
oxynor phone fornulation conprising a controlled rel ease matrix and from

$9ue s t hrough

sai d for rrul atl on provi des a m ni rrum bl ood

concentration df oxynor phonﬁea}neﬁterclStTI@%H}éthBU 5 ibcat] about 12
hours after adnvnistratign. 62. The controlled rel gase oxvm)rphone

formul ati on of |claim 61 whdeann| s&lM floMdaul at iSTh qoMeinnsg afdut| 5 ngy
oxynor phone. 2063 The gontrolled rellease oxynorpHone fodmulation of claim
61 wherein said fo at i|or-&@6n 41365 abé@fml) 6Dy 43dr ph@R&7 p4. The
control | ed rel gaseroxXymorp oF Fgtat of ¢t gi TET sai d

fornzul ati on cqnt alrloﬁ@" abqu % Tgi'é;%yrmrp_ one. (fbé% TﬁJe%\g[ortggF?ed rel ease
oxynor phone for rruqucpg fzgjgal nHagehepeidn sa§. 2825 horosullasipasp cont ai ns
about 40 ny oxvnnrnhnnp 66 _The controlled tel easg oxynorphone fornul ation
of claim 61 whar AHCgaind |f 8528 at3. 830 coﬁﬁ@ﬂn% aBout| 84.73y oﬁﬁﬂr@rphone. 47
WO 113/ 1111a03+—PcHY 51*""*139' 67 AtgH-ea—+eheas Hrpr phone
formul ati on conpri ?l”i*fg a |corftY ol | ééﬁr Igals(g mgrsllx anﬁbfaomza ut 5 ngto
about 80 ng oxynorpHERE WAGTElHI, §D0N) hEREAEHK R *hﬁl%ﬁ“"lﬂ' W AGEn of said
formul ation to a subject" evé1 y SqF‘ax 1 holrr s tﬁ“?h ste'o?{%y state

condi ti ons,

b7 wher ei sal d

said formnul ati on

5 oxynor phone InfTable Il@,a@lte Bheo
adm ni st r také’ﬁlbls

fa c%ﬂéén?ﬁ

on con

i

all

a

fornmul ation

BRBHOnSy e 5

r ovi des a m ni nrum bl ood concentration of 6-CH
8s @, logenyandgrdridedatiothdue ta zherbve somparaple

i R

hgf thcI aim

contra | eld'[raelegqseanqmznorphone formul ati on of claim67 wherein said
formul ation contains about 10 ng oxynorphone.
oxynor phone for rrulballtl ?n of tcI aim 671 \leerl n sai d for rrul at| on cont ai ns about

20 ng oxynor pho

clai m 67 wherein said forrrul ation contai nsabout 40 rrgoxym)rphone

10 70. The controll ed rel ease

Sq0mfl ati on of

72. The
control l[ed Tekge Zphong for n craimor d 173
f or nul atli on cgnlta%%ngg(gb ut 80| ny ogsng ﬁo%@ A net 8 rbc%%?rol lilng
pain inja patik0$2£d@18F hours| conpr0.94hg Oalddi ni steri ng thl$8a£:@.25zﬂt| ent |a
Si ng| e ose—of—a ph:w receut-i-clal —prepara ation r\nn‘prl Si ng fromabout 5 ng to
about 80 ng oxy n |ndulc i
concentration o H 12 hours

after said adm

ni stration.

20 74. The net hod of cI aim73 V\/nerel n said

phar naceut i calp pRepad. ad)on co\et al N§_p(2MvORYYOr phone. 7. (?pxevgmgbuod of
claim 73 wherein said pharmaceuti caf’ preparation clontains 10 ng
oxymor phone.  7G690r#d. M5 hod 0 cl a|0r6948i\6)h]e?d4e| n_s i d phal.6tZe®i75al

pr epar at'ien cs%‘r%a: AS—20—g—25-oxyrerphone—7F ret-hod—of—ctatm—+3

wherein said
| 13/f 1f 1. 1113

UtIC

|y

arrra
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i ns 410
'SH St

oFR BT BNG E, , \O

phar maceutble! (uﬁa@mltsamo NBC 2AtAdIEB)G0 cOHsi@ PR 18Rer) &nd the TA, TBEAIORighér
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pati elt dhan hep hedpuredidte selgpser ravwuphael Pre

ARl o B i

| east 12 dwnoHedfdl&dse $alet. adm ni strati on.
wherei n said pharnaceuti cal

5ngto 5
pl asma con

atient for 8 hours co

23

rsSi

ng

adm ni stering to said

pdtplaﬂmaclwplr ¢fs¢X}gn¢1‘Pb<meabout

nduces i.n,th
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15 Table 13 - Mean Plasma Concentration vs. Time (ng/ml)
Time (hr) Treatment 3A Treatment 3B Treatment 3C  Treatment 3D

0 0.0084 0.0309 0.0558 0.0000
0.25 0.5074 0.9905
0.5 0.3853 0.3380 0.9634 1.0392
0.75 0.9753 1.3089
1 0.7710 0.7428 0.8777 1.3150
1.25 0.8171 1.2274
1.5 0.7931 1.0558 0.7109 1.1638
1.75 0.6357 1.0428
2 0.7370 1.0591 0.5851 0.9424
3 0.6879 0.9858 0.4991 0.7924
4 0.6491 0.9171 0.3830 0.7277
5 0.9312 1.4633 0.3111 0.6512
6 0.7613 1.0441 0.2650 0.4625
8 0.5259 0.7228 0.2038 0.2895
10 0.4161 0.5934 0.1768 0.2470
12 0.5212 0.5320 0.2275 0.2660
14 0.4527 0.4562 0.2081 0.2093
16 0.3924 0.3712 0.1747 0.1623
20 0.2736 0.3021 0.1246 0.1144
24 0.2966 0.2636 0.1022 0.1065

30 0.3460 0.3231
36 0.2728 0.2456 0.0841 0.0743

43 0.1263 0.1241
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Fret (3A vs. 3C)

Fre1 (3B vs. 3D)

rel (3D VS. 3C)

F,i (3A vs. 3B)

1.040+0.1874

0.8863 + 0.2569

1.368 £ 0.4328

1.169 + 0.2041

Table 16 - Relative bioavailability Determination Based on AUC .4

Frq (3A vs. 2C)

F,i (3B vs. 3D)

Fr (3D vs. 3C)

Fra (3A vs. 3B)

0.9598 +0.2151

0.8344 +0.100

1.470 £0.3922

1.299 + 0.4638

The objectives of this study were to assess the relative bioavailability of
oxymorphone from oxymorphone controlled release (20 mg) compared to oxymorphone
oral solution (10 mg) under both fasted and fed conditions, and to determine the effect of
food on the bioavailability of oxymorphone from the controlled release formulation,

10  oxymorphone CR, and from the oral solution.

The presence of a high fat meal had a substantial effect on the oxymorphone C,,,,
but less of an effect on oxymorphone AUC from oxymorphone controlled release tablets.
Least Squares (LS) mean Cp.x was 58% higher and LS mean AUCq.) and AUC g.ins) Were
18% higher for the fed condition (Treatment B) compared to the fasted condition
(Treatment A) based on LN-transformed data.

15 This was consistent with the relative
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. AUC q.inry was 12% lower for oxymorphone CR. Mean F, values calculated from AUC .
mn and AUCgp.4), (0.89 and 0.83 respectively) also showed similar extent of
oxymorphone availability from the tablet. As expected, there were differences in

30 parameters reflecting rate of absorption. LS mean C,,,, was 46% lower for oxymorphone
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5 The presence of a high fat meal did not appear to substantially affect the
availability following administration of oxymorphone controlled release tablets. LS
mean ratios were 97% for AUCo.y) and 91% for Cyx (Treatment B versus A), based on
LN-transformed data. This was consistent with the relative bioavailability determination
from AUC(.,4), since mean F; was 0.97. Mean T, was later for the fed treatment

10 compared to the fasted treatment (5.2 and 3.6 hours, respectively), and difference was

significant.

Under fasted conditions, oxymorphone controlled release 20 mg tablets exhibited
similar availability compared to 10 mg oxymorphone oral solution normalized to a 20 mg
dose (Treatment A versus Treatment C). From LN-transformed data, LS mean ratio for

15 AUC(.y was 104.5%. Mean Fy (0.83) calculated from AUC(.4) also showed similar
extent of oxymorphone availability between the two treatments. Mean Tmax was 3.6
hours for the tablet compared to 0.88 for the oral solution. Half-value duration was
significantly longer for the controlled release formulation (means, 11 hours versus 2.2

hours).

20 Under fed conditions, availability from oxymorphone controlled release 20 mg
was similar compared to 10 mg oxymorphone oral solution normalized to a 20 mg dose
(Treatment B versus Treatment D). From LN-transformed data, LS mean AUC., was
14% higher for oxymorl;hone CR. Mean F (0.87) calculated from AUCq.54 also
indicated similar extent of availability between the treatments. Mean Tmax was 5.2

25 hours for the tablet compared to 1.3 hour for the oral solution. Half-value duration was
significantly longer for the controlled release formulation (means, 14 hours versus 3.9

hours).

The extent of oxymorphone availability from oxymorphone controlled release 20
mg tablets was similar under fed and fasted conditions since there was less than a 20%

30 difference in LS mean AUC .y and AUCq.inp, values for each treatment, based on LN-
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PZ10% $& () - #Bimsxailgbility following oxymorphone controlled release 20 mg ta biets was also

10  similar under fed and fasted conditions since there was less than a 20% difference in LS

mean C,,, and AUC values for each treatment. Ty, was later for the fed condition. The
presence of food did not affect the extent of availability from oxymorphone oral solution
since LS mean AUC values were less than 20% different. However, Cmax was
decreased 35% in the presence of food. Tp,, was unaffected by food. Under both fed
15 and fasted conditions, oxymorphone controlled release tablets exhibited similar extent of
availability compared to oxymorphone oral solution since there was less than a 20%

difference in LS mean AUC values for each treatment.

The mean 6-OH oxymorphone plasma concentration versus time curves for
Treatments 3A, 3B, 3C, and 3D are presented in Figure 8. The data is contained in Table
20 17 |
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PZ10% $& () - ## PZ10%%ai( Ll DA P20 0n $& () - ###3A] X
PZ10% $& () - ## PZlOOQI%&e )T ; e bJ_:anu%n% TH# sz{ 2, 4 PZ10%
PZ10% $& () - ## PZ10% $& () - ###3 , (V- # PZ10% $& () - B

PZ10% $& () - ##Tm’le (M)Zlq"éa%%gt% T C % 1<(:Qt 3@& Treatment 3D
0 0.0069 0.0125 0.0741 0.0000

0.25 0.7258 0.4918
0.5 0.5080 0.1879 1.2933 0.5972
0.75 1.3217 0.7877
1 1.0233 0.4830 1.1072 0.8080
1.25 1.0069 0.7266
1.5 1.1062 0.7456 0.8494 0.7001
1.75 0.7511 0.6472
2 1.0351 0.7898 0.6554 0.5758
3 0.9143 0.7619 0.6196 0.5319
4 0.8522 0.7607 0.4822 0.5013
5 0.8848 0.8548 0.3875 0.4448
6 0.7101 0.7006 0.3160 0.3451
8 0.5421 0.5681 0.2525 0.2616
10 0.4770 0.5262 0.2361 0.2600
12 0.4509 0.4454 0.2329 0.2431
14 0.4190 0.4399 0.2411 0.2113
16 0.4321 0.4230 0.2385 0.2086
20 0.3956 0.4240 0.2234 0.1984
24 0.4526 0.4482 0.2210 0.2135
30 0.4499 0.4708
36 0.3587 0.3697 0.1834 0.1672
48 0.3023 0.3279

Table 18 - Pharmacokinetic Parameters of Plasma Oxymorphone for Study 3

Treatment 3A | Treatment3B | Treatment3C | Treatment 3D
Mean SD Mean SD Mean SD Mean SD
Chiax 1.2687 | 0.5792 | 1.1559 | 0.4848 | 1.5139 | 0.7616 | 0.9748 | 0.5160
Timnax 3.61 7.17 520 | 952 | 0.880 | 0.738 | 1.30 1.04
AUC . 22.47 | 10.16 | 22.01 | 10.77 | 10.52 | 4.117 | 9.550 | 4.281
AUC.np | 3839 | 23.02 | 42.37 | 31.57 | 20.50 | 7.988 | 23.84 | 11.37
T\ 1261 39.1 36.9 39.8 32.6 29.3 12.0 44.0 | 35.00
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A study was conducted to compare the bioavailability and pharmacokinetics of

controlled release and immediate release oxymorphone tablets under single-dose and
multiple-dose (steady state) conditions. For the controlled release study, healthy

5  volunteers received a single dose of a 20 mg controlled release oxymorphone table on the
morning of Day 1. Beginning on the morning of Day 3, the volunteers were administered

a 20 mg controlled release oxymorphone tablet every 12 hours through the morning dose

of Day 9. For the immediate release study, healthy volunteers received a single 10 mg

dose of an immediate release oxymorphone tablet on the morning of Day 1. On the

10  morning of Day 3, additional 10 mg immediate release tablets were administered every

six hours through the first two doses on Day 9.

Figure 9 shows the average plasma concentrations of oxymorphone and 6-6-

hydroxy oxymorphone for all subjects after a single dose either controlled release (CR)

20 mg or immediate release (IR) 10 mg oxymorphone. The data in the figure (as with the

15  other relative experimental data herein) is normalized to a 20 mg dose. The immediate
release tablet shows a classical curve, with a high, relatively narrow peak followed by an
exponential drop in plasma concentration. The controlled release oxymorphone tablets
show a lower peak with extended moderate levels of oxymorphone and 6-hydroxy
oxymorphone. Table 19 shows the levels of oxymorphone and 6-hydroxy oxymorphone

20  from Figure 9 in tabular form.
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24.0
30.0
36.0
48.0

, <109R3$& () - # QuvBlotfRRBE () - Z , s4IB9RBEYEYymorphone
Controlled Immediate Controlled Immediate
Release Release Release Release
20 mg 10 mg 20mg 10 mg
0.00 0.00 0.00 0.00
0.22 1.08 0.14 0.73
0.59 1.69 0.45 1.22
0.77 1.19 0.53 0.79
0.84 0.91 0.53 0.57
0.87 0.75 0.60 0.47
0.83 0.52 0.55 0.34
0.73 0.37 0.53 0.27
0.94 0.36 0.46 0.23
0.81 0.28 0.41 0.18
0.73 0.20 0.37 0.14
0.60 0.19 0.35 0.15
0.67 0.25 0.32 0.13
10.39 0.16 0.29 0.13
0.23 0.07 0.29 0.13
0.12 0.01 0.17 0.04
0.05 0.00 0.11 0.00
0.00 0.00 0.07 0.01

Figure 10 shows the average plasma concentrations of oxymorphone and 6-

hydroxyoxymorphone for all subjects in the steady state test, for doses of controlled

release 20 mg tablets and immediate release 10 mg tablets of oxymorphone. The figure

shows the plasma concentrations after the final controlled release tablet is given on Day

9, and the final immediate release tablet is given 12 hours thereafter. The steady state

administration of the controlled release tablets clearly shows a steady moderate level of

oxymorphone ranging from just over 1 ng/ml to almost 1.75 ng/ml over the course of a

twelve hour period, where the immediate release tablet shows wide variations in blood
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Oxymo ydroxyoxymorphone
Day Hour Controlled  Immediate  Controlled  Immediate
Release Release Release Release
20 mg 10mg 20 mg 10mg
4 0.00 1.10 0.75 0.89 0.72
5 0.00 1.12 0.84 1.15 0.88
6 0.00 1.20 0.92 1.15 0.87
7 0.00 1.19 0.91 1.27 1.00
8 0.00 1.19 0.86 1.29 0.98
9 0.00 1.03 1.07 1.09 1.05
0.25 2.64 1.70
0.50 3.12 1.50 2.09
1.00 2.47 1.70 1.68
1.50 2.05 1.63 1.55
2.00 1.78 1.64 1.30
3.00 1.27 1.47 1.11
4.00 0.98 1.39 0.98
5.00 1.01 1.21 0.89
6.00 0.90 1.06 0.84
6.25 1.17 0.88
6.50 1.88 1.06
7.00 2.12 1.20
7.50 2.24 1.15
8.00 1.32 2.01 0.97 1.03
9.00 1.52 0.90
10.0 1.32 1.24 0.85 0.84
11.0 1.11 0.74
12.0 1.18 0.96 0.79 0.70
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It is important to note” that wh11e the present mvenfion 1s describe

exemplified using 20 mg tablets, the invention may also be used with other strengths of
tablets. In each strength, it is important to note how a 20 mg tablet of the same
composition (except for the change in strength) would act. The blood plasma levels and
15 pain intensity information are provided for 20 mg tablets, however the present invention
is also intended to encompass 5 to 80 mg controlled release tablets. For this reason, the
blood plasma level of oxymorphone or 6-hydroxyoxymorphone in nanograms per

milliliter of blood, per mg oxymorphone (ng/mg-ml) administered is measured. Thus at

0.02 ng/mg'ml, a 5 mg tablet should produce a minimum blood plasma concentration of
20 0.1 ng/ml. A stronger tablet will produce a higher blood plasma concentration of active
molecule, generally proportionally. Upon administration of a higher dose tablet, for
example 80 mg, the blood plasma level of oxymorphone and 6-OH oxymorphone may

more than quadruple compared to a 20 mg dose, although conventional treatment of low
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controlled release op101d formulation is the long-term management of pain. Therefore,

10  the performance of a composition when administered periodically (one to three times per

day) over several days is important. In such a regime, the patient reaches a “steady state”

where continued administration will produce the same results, when measured by

duration of pain relief and blood plasma levels of pharmaceutical. Such a test is referred

to as a “steady state” test and may require periodic administration over an extended time

15  period ranging from several days to a week or more. Of course, since a patient reaches
steady state in such a test, continuing the test for a longer time period should not affect

the results. Further, when testing blood plasma levels in such a test, if the time period for

testing exceeds the interval between doses, it is important the regimen be stopped after

the test is begun so that observations of change in blood level and pain relief may be

20 made without a further dose affecting these parameters.

Study S - Controlled Release 40 mg vs Immediate Release 4 x 10 mg under Fed and

Fasting Conditions

The objectives of this study were to assess the relative bioavailability of
oxymorphone from oxymorphone controlled release (40 mg) compared to oxymorphone

25 immediate release (4 x 10 mg) under both fasted and fed conditions, and to determine the
effect of food on the bioavailability of oxymorphone from the controlled release
formulation, oxymorphone CR, and from the immediate release formulation,

oxymorphone IR.

This study had a single-center, open-label, analytically blinded, randomized, four-
30 way crossover design. Subjects randomized to Treatment 5A and Treatment 5C, as

described below, were in a fasted state following a 10-hour overnight fast. Subjects
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"1098%&' ()- ThouBed ¢yyrre@NORUplaseA concentration versus time curves for Treatments

5A, 5B, 5C, and 5D are presented in Figure 11. The data is contained in Table 22. The
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1098%: (e?ri’chxlnetic:L Om@aﬁqg 8% thcl, plasma oxymorphone pharmacokinetic parameters and the

statistics for all Treatments are summarized in Table 23.

Table 22 - Mean Plasma Concentration vs. Time (ng/ml)
Time (hr) Treatment SA Treatment SB Treatment5C  Treatment 5D

0 0.00 0.00 0.00 0.00
0.25 0.47 0.22 3.34 1.79
0.50 1.68 0.97 7.28 6.59
0.75 1.92 1.90 6.60 9.49

1 2.09 2.61 6.03 9.91

1.5 2.18 3.48 4.67 8.76

2 2.18 3.65 3.68 7.29

3 2.00 2.86 2.34 4.93

4 1.78 2.45 1.65 3.11

5 1.86 2.37 1.48 2.19

6 1.67 2.02 1.28 1.71

8 1.25 1.46 0.92 1.28

10 1.11 1.17 0.78 1.09

12 1.34 1.21 1.04 1.24

24 0.55 0.47 0.40 0.44
36 0.21 0.20 0.16 0.18
48 0.06 0.05 0.04 0.05
60 0.03 0.01 0.01 0.01
72 0.00 0.00 0.00 0.00
5 Table 23 - Pharmacokinetic Parameters of Plasma Oxymorphone for Study 5

Treatment SA Treatment 5B Treatment 5C Treatment 5D
Mean SD Mean SD | Mean SD Mean SD
Crnax 2.79 0.84 4.25 1.21 9.07 4.09 | 12.09 | 542
Trax 2.26 2.52 1.96 1.06 0.69 0.43 1.19 0.62
AUC (g.4) 35.70 | 10.58 | 38.20 | 11.04 | 36.00 | 12.52 | 51.35 | 20.20
AUC g.iny | 40.62 | 11.38 | 41.17 | 10.46 | 39.04 | 1244 | 54.10 | 20.26
T1a 1217 | 757 | 1046 | 545 | 11.65 | 6.18 9.58 3.63

The relative bioavailability calculations are summarized in Tables 24 and 25.
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Table 24 - Relative Bioavailability Determination Based on AUC ..

Fr (5D vs. 5C) Fr (5B vs. 5A)
1.3775 1.0220

Table 25 - Relative bioavailability Determination Based on AUC .24y

Frel (SD V8. SC) Frel (5B VS. SA)
1.4681 1.0989

The mean 6-OH oxymorphone plasma concentration versus time curves for
Treatments 5A, 5B, 5C, and 5D are presented in Figure 12. The data is contained in
5 Table 26.

Table 26 - Mean Plasma Concentration vs. Time (ng/ml)

6-Hydroxvoxymorphone
Time (hr) Treatment SA. Treatment 5B Treatment 5SC Treatment 5D

0 0.00 0.00 0.00 0.00
0.25 0.27 0.05 2.36 0.50
0.50 1.32 0.31 5.35 1.98
0.75 1.37 0.59 4.53 297

1 1.44 0.82 3.81 2.87

1.5 1.46 1.09 2.93 2.58

2 1.46 1.28 2.37 2.29

3 1.39 1.14 1.69 1.72

4 1.25 1.14 1.33 1.26

5 1.02 1.00 1.14 1.01

6 0.93 0.86 0.94 0.86

8 0.69 0.72 0.73 0.77

10 0.68 0.67 0.66 0.75

12 0.74 0.66 0.70 0.77

24 0.55 0.52 0.54 0.61
36 0.23 0.30 0.28 0.27
48 0.18 0.20 0.20 0.19
60 0.09 0.10 0.09 0.09
72 0.06 0.06 0.04 0.05
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Treatment SA | Treatment 5B | Treatment 5C Treatment 5D
Mean SD | Mean | SD | Mean | SD Mean SD
Crnax 1.88 0.69 1.59 0.63 6.41 3.61 3.79 1.49
Tnax 1.48 1.18 2.73 1.27 0.73 0.47 1.18 0.74
AUC.y 2822 | 10.81 | 2695 | 11.39 | 33.75 | 10.29 | 32.63 | 13.32
AUCqg.mp) 33.15 | 11.25 | 3298 | 10.68 | 37.63 | 17.01 | 36.54 | 13.79
T1he 17.08 | 7.45 | 21.92 | 841 | 16.01 | 6.68 | 1621 | 7.42

The above description incorporates preferred embodiments and examples as a
means of describing and enabling the invention to be practiced by one of skill in the art.
It is imagined that changes can be made without departing from the spirit and scope of

5  the invention described herein and defined in the appended claims.
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z6 >+ " 189 * " Aevgigollgd release oxymorphone formulation comprising a controlled release

oo s, b Akl gl b

"109%& ( providéd a mMAEHEEHIopd cof@eh@MBHBL dxymorBhdrRoe@Ehy ¢ A%E 0. Yo ml
L<1090& ( - 8%10%& ()-KF|[:vU4 $10%@B@ ()- |"10%p@ ()- "10%B@ () -
y" 10%c8 @and abous 7 Goqggiak upyn oral administration of a’single dose to a subject.

2. The controlled release oxymorphone formulation of claim 1 wherein said
formulation comprises from about 5 mg to about 10 mg oxymorphone and said

formulation provides a maximum blood concentration of oxymorphone of between about

0.12 ng/ml and about 1.0 ng/ml upon oral administration of a single dose to a subject.

10 3. The controlled release oxymorphone formulation of claim 1 wherein said
formulation comprises from about 10 mg to about 20 mg oxymorphone and said
formulation provides a maximum blood concentration of oxymorphone of between about

0.3 ng/m! and about 1.6 ng/ml upon oral administration of a single dose to a subject

4, The controlled release oxymorphone formulation of claim 1 wherein said
15 formulation comprises from about 20 mg to about 40 mg oxymorphone and said
formulation provides a maximum blood concentration of oxymorphone of between about

0.5 ng/ml and about 3.5 ng/ml upon oral administration of a single dose to a subject.

5. The controlled release oxymorphone formulation of claim 1 wherein said
formulation comprises from about 40 mg to about 80 mg oxymorphone and said
20 formulation provides a maximum blood concentration of oxymorphone of between about

1.5 ng/ml and about 7.5 ng/ml upon oral administration of a single dose to a subject.

6. The controlled release oxymorphone formulation of claim 2 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

0.17 ng/ml and about 0.75 ng/ml upon oral administration of a single dose to a subject.

25 7. The controlled release oxymorphone formulation of claim 3 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

0.4 ng/ml and about 1.4 ng/ml upon oral administration of a single dose to a subject.
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formulation contains about 5 mg oxymorphone and wherein said formulation provides a
maximum blood concentration of oxymorphone of between about 0.12 ng/ml and about

10 0.4 ng/ml upon oral administration of a single dose to a subject.

11. A controlled release oxymorphone formulation according to claim 3 wherein said
formulation contains about 10 mg oxymorphone and wherein said formulation provides a
maximum blood concentration of oxymorphone of between about 0.3 ng/ml and about

0.9 ng/ml upon oral administration of a single dose to a subject.

15 12. A controlled release oxymorphone formulation according to claim 4 wherein said
formulation contains about 20 mg oxymorphone and wherein said formulation provides a
maximum blood concentration of oxymorphone of between about 0.5 ng/ml and about

1.6 ng/ml upon oral administration of a single dose to a subject.

13. A controlled release oxymorphone formulation according to claim 5 wherein said
20 formulation contains about 40 mg oxymorphone and wherein said formulation provides a
maximum blood concentration of oxymorphone of between about 1.5 ng/ml and about

3.5 ng/ml upon oral administration of a single dose to a subject.

14. A controlled release oxymorphone formulation according to claim 5 wherein said
formulation contains about 80 mg oxymorphone and wherein said formulation provides a
25 maximum blood concentration of oxymorphone of between about 3.5 ng/ml and about

7.5 ng/ml upon oral administration of a single dose to a subject.

15. A controlled release oxymorphone formulation according to claim 10 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

0.15 ng/ml and about 0.35 ng/ml upon oral administration of a single dose to a subject.
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0.5 ng/ml and about 0.75 ng/ml upon oral administration of a single dose to a subject.

17. A controlled release oxymorphone formulation according to claim 12 wherein said
5 formulation provides a maximum blood concentration of oxymorphone of between about

0.75 ng/ml and about 1.4 ng/ml upon oral administration of a single dose to a subject.

18. A controlled release oxymorphone formulation according to claim 13 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

2.0 ng/ml and about 3.0 ng/ml upon oral administration of a single dose to a subject.

10 19. A controlled release oxymorphone formulation according to claim 14 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

4.0 ng/ml and about 6.5 ng/ml upon oral administration of a single dose to a subject.

20. A controlled release oxymorphone formulation comprising a controlled release
matrix and from about 5 mg to about 80 mg oxymorphone wherein said formulation
15 provides a maximum blood concentration of 6-OH oxymorphone of between about 0.05

ng/ml and about 5.0 ng/ml upon oral administration of a single dose to a subject.

21. The controlled release oxymorphone formulation of claim 20 wherein said
formulation comprises from about 5 mg to about 10 mg oxymorphone and said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
20 about 0.05 ng/ml and about 0.6 ng/ml upon oral administration of a single dose to a

subject.

22. The controlled release oxymorphone formulation of claim 20 wherein said
formulation comprises from about 10 mg to about 20 mg oxymorphone and said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
25 about 0.1 ng/ml and about 1.25 ng/ml upon oral administration of a single dose to a

subject.

23. The controlled release oxymorphone formulation of claim 20 wherein said
formulation comprises from about 20 mg to about 40 mg oxymorphone and said

formulation provides a maximum blood concentration of 6-OH oxymorphone of between

42



10%$& () -

10%$& () -
10%$8&' ()
10%$& (
10%$& ()
10%$& ()
10%%$& ()
10%$& () -

10

15

20

25

q 10%$& ()-()?2l q 10%$& ()-q 10%$& () -

. 3: ABELuY9NA410qblP%3$&' ()-q 102/@$&: )-07 g 10%3$& ()-q

MU T
b% un ot 8500 it 38002 YRR 104! MR Bl ?d{oé% e
suBjebP7@$& () -q 10%3$& ()-uYINA410q 10%$& ()-q 10%$& ()-()?I

q 10%$& ()-q 10%3$& ()-uYINA410q
24, The controlled release oxymorphone formulation of claim 20 wherein said
formulation comprises from about 40 mg to about 80 mg oxymorphone and said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.4 ng/ml and about 5.0 ng/ml upon oral administration of a single dose to a

subject.

25. The controlled release oxymorphone formulation of claim 21 wherein said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.1 ng/ml and about 0.4 ng/ml upon oral administration of a single dose to a

subject.

26. The controlled release oxymorphone formulation of claim 22 wherein said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.2 ng/ml and about 0.8 ng/ml upon oral administration of a single dose to a

subject.

27. The controlled release oxymorphone formulation of claim 23 wherein said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.4 ng/ml and about 1.6 ng/ml upon oral administration of a single dose to a

subject.

28. The controlled release oxymorphone formulation of claim 24 wherein and said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.8 ng/ml and about 3.2 ng/ml upon oral administration of a single dose to a

subject.

29. A controlled release oxymorphone formulation according to claim 21 wherein said
formulation contains about 5 mg oxymorphone and wherein said formulation provides a
maximum blood concentration of 6-OH oxymorphone of between about 0.05 ng/ml and

about 0.3 ng/ml upon oral administration of a single dose to a subject.

30. A controlled release oxymorphone formulation according to claim 21 wherein said

formulation contains about 10 mg oxymorphone and wherein said formulation provides a
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about 4.8 ng/ml upon oral administration of a single dose to a subject.

15 34. A controlled release oxymorphone formulation according to claim 29 wherein said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.1 ng/ml and about 0.25 ng/ml upon oral administration of a single dose to a

subject.

35. A controlled release oxymorphone formulation according to claim 30 wherein said
20 formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.2 ng/ml and about 0.5 ng/ml upon oral administration of a single dose to a

subject.

36. A controlled release oxymorphone formulation according to claim 31 wherein
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
25 about 0.4 ng/ml and about 1.0 ng/ml upon oral administration of a single dose to a

subject.

37. A controlled release oxymorphone fornmlation according to claim 32 wherein said

formulation provides a maximum blood concentration of 6-OH oxymorphone of between
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formulatlon provides a maximum blood concentration of 6-OH oxymorphone of between

5 about 1.6 ng/ml and about 4.0 ng/ml upon oral administration of a single dose to a

subject.

39. A controlled release oxymorphone formulation comprising a controlled release
matrix and from about 5 mg to about 80 mg oxymorphone wherein said formulation
provides a minimum blood concentration of oxymorphone of at least about 0.02

10  ng/mg-ml at about 12 hours after oral administration of a single dose to a subject.

40  The controlled release oxymorphone formulation of claim 39 wherein said

formulation contains about 5 mg oxymorphone.

41. The controlled release oxymorphone formulation of claim 39 wherein said

formulation contains about 10 mg oxymorphone.

15 42. The controlled release oxymorphone formulation of claim 39 wherein said

formulation contains about 20 mg oxymorphone.

43. The controlled release oxymorphone formulation of claim 39 wherein said

formulation contains about 40 mg oxymorphone.

44, The controlled release oxymorphone formulation of claim 39 wherein said

20  formulation contains about 80 mg oxymorphone.

45, The controlled release oxymorphone formulation of claim 40 wherein said
formulation provides a minimum blood concentration of oxymorphone of at least about

0.13 ng/ml at about 12 hours after oral administration of a single dose to a subject.

46. The controlled release oxymorphone formulation of claim 41 wherein said
25  formulation provides a minimum blood concentration of oxymorphone of at least about

0.25 ng/ml at about 12 hours after oral administration of a single dose to a subject.
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S10%/#Y& ()- SL100#Y& ()-) 2wzZ: bUAS&! 1 = S10W#Y& () - SI0WHYE () -
S109#Y& Q-% nginlodshon: 1% houzs) dfter pvad administiptionnissengle deseoopsvbiect -
S10WAY& ()- S10WAY& ()- S10WAY& ()- SLOWHY& ()-)?2wzZ: bU4S&! 1

' S10%H#Y& fg) - sHRNENSbIel release oxymorphone formulation of claim 43 wherein said
5 formulation provides a minimum blood concentration of oxymorphone of at least about

1.0 ng/ml at about 12 hours after oral administration of a single dose to a subject.

49.  The controlled release oxymorphone formulation of claim 44 wherein said
formulation provides a minimum blood concentration of oxymorphone of at least about

2.0 ng/ml at about 12 hours after oral administration of a single dose to a subject.

10 50. A controlled release oxymorphone formulation comprising a controlled release
matrix and from about 5 mg to about 80 mg oxymorphone wherein said formulation
provides a minimum blood concentration of 6-OH oxymorphone of at least about 0.010

ng/mg-ml at about 12 hours after oral administration of a single dose to a subject.

51. The controlled release oxymorphone formulation of claim 50 wherein said

15 formulation contains about 5 mg oxymorphone.

52. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 10 mg oxymorphone.

53. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 20 mg oxymorphone.

20 54. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 40 mg oxymorphone.

55. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 80 mg oxymorphone.

56. The controlled release oxymorphone formulation of claim 51 wherein said
25  formulation provides a minimum blood concentration of 6-OH oxymorphone of at least

about 0.065 ng/ml at about 12 hours after oral administration of a single dose to a subject.
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