ORAL ADM NI STRATI ON OF PERI PHERALLY- ACTI NG OPI O D ANTAGONI STS CROSS
REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clainms the benefit
of prioriwg00dsrosds U.S.C. 119(e) to U. S. Provisional pPatusna0Mpskeé cat i on
Serial No. 61/126,868, filed 7 May 2008, the disclosure of which is

i ncorporated herein by reference in its entirety. FIELD OF THE | NVENTI ON

[ 0002] The present invention relates tlo nmet hods for inhibiting the

peri pheral action of opioids by adm ni'stering therapeutically effective

doses of peripherally acting opioid antagoni sts. The invention relates to
the fields of pharmacol ogyom MN@TRMWNDO: THE | NVENTI ON [ 0003]

Through their act i%mﬂiﬂpﬁégiﬂdBﬁlﬁfﬁwﬁ'i"AQﬁ?Ni’é'fsSyStem exogenous
a

opi oids effectively relieve paln; however, opi ol ds SO aCt on receptors in
the enteric nervous system thereby disrupting normal gastrointestinal
function. See Panchal et al. (2007) Int J din Pract. 61(7) :1181-1187 and
Thomas (2008) J Pain Synptom Manage 35(1):103-1 13. Constipation is a

comon and potentiall bkq,gg#gFFg%&ngs%iﬁngﬁgq{i@%ﬁﬁéﬁpci ated with opioid

use. Dependi ng on the popu stu t I'nitions used,

consti oNn occ . 01:18% t Q,.90% i .S . i i oRd Panchal
et al. EJ(FHQI(.JJBD. thl.:h(?)sl A&’% }l%%ﬁ(%lec alc%r{?slglgf)rget%}tgggé%lt%)q}ﬁg?g%fﬂ%ghg H/g%?)ﬁ(p)act s a
pat i enU.S. Ryuaisiohyl ReftedtiAppliemibn Deriat e s1M26)868.cfiled 7WNIay RaES, itldisglagurent s
with OCvisit a physician significantly nmpre often than opioid-treated
pat i enPEWRichryincomoratedshereinpy re@?re%e}n(‘é@ﬂ‘ﬂetﬂ Pai n. 8(4):S75, Abstract 897
and Eldon et al. (2007) Poster presented at the Annual Meeting of the

Aneri can Acadeny of Pain Managenent; Las Vegas, Nevada, Septenber 27-30,
Poster 28. Wile constipation is generally the predom nant conponent of

opi oi d-i nduced bowel dysfunctFiBnD OF THE INVENTION

[0002] The present invention relates to methods for inhibiting the peripheral action
of opioids by administering therapeutically effective doses of peripherally acting opioid

antagonists. The invention relates to the fields of pharmacology and medicine.

BACKGROUND OF THE INVENTION

[0003] Through their actions on receptors in the central nervous system, exogenous
opioids effectively relieve pain; however, opioids also act on receptors in the enteric
nervous system, thereby disrupting normal gastrointestinal function. See Panchal et al.
(2007) Int J Clin Pract. 61(7):1181-1187 and Thomas (2008) J Pain Symptom Manage
35(1):103-113. Constipation is a common and potentially debilitating adverse effect
associated with opioid use. Depending on the population studied and the definitions used,
constipation occurs in 15% to 90% of patients taking opioids. See Panchal et al. (2007).
Opioid-induced constipation (OIC) significantly impacts a patient's quality of life and
increases healthcare utilization; patients with OIC visit a physician significantly more often
than opioid-treated patients without OIC. See Bell et al. (2007) J Pain. 8(4):S75, Abstract
897 and Eldon et al. (2007) Poster presented at the Annual Meeting of the American
Academy of Pain Management; Las Vegas, Nevada, September 27-30, Poster 28. While
constipation is generally the predominant component of opioid-induced bowel dysfunction

(OBD), patients taking opioids may experience a spectrum of other troublesome



(OBD), patients taking opioids nay experience a spectrum of other

troubl esonegastroi ntestinal effects, including gastroesophageal reflux,
abdom nalwonemwpi3dngs and bl oati ng. See Panchal et al. (2@0QT)us2¢00002856

Nal oxone is a drug used to counter the effects of opioid overdose, such as
her oi n or nor phi ne overdose, specifiq@J)/to counteract life-threatening
depression of the central nervous system and respiratory system Nal oxone
i s marketed under various trademarks includi ng Narcan, Nal one, and

Nar canti. Nal oxone _cannot be used to treat the side effects of opioid

admi ni SesERINEHng effects, includiag gastreesophageal deflywy abdemunghergmping, ard ect of the
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Met hyl nal trexone, a quaternary derivate of naltrexone, does not cross the
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al so acideasffeprraf ppidhdmininiation Wid@at ivhevel capitaacinghe phapssiveffeit bft he
enteric nenvgus sgsten1(see U S. Patent Application Publication Nos.
2005/ 0 1r%eried aneB006/ 0105046 and PCT Patent Application Publication Nos.
WO 2007/1241 14 and WO 2008/ 057579, each of which is incorporated herein by
r ef er ed@@5] PEGy IMethglnafrerme{ RELISTORN, Mot Phasmagenticals lageRhitagelphia
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denonstrated in an ani mal mdels. See Eldon. et al. (2007) supra. In
precl i RelgesiatAlyiaepansan bs adauristersdorahie and it pefiabserbed Hipugh e Lpstrie; ne

whil e gRidE2INER Inaltrexone, a quaternary derivate of naltrexone, does not cross the blood—

brain barrier and acts as a selective peripheral opioid receptor antagonist.

[0006] Polyethylene glycol-conjugated naloxol (PEG-naloxol) compounds are
chemical derivatives of the opioid antagonist naloxone that also act as peripheral opioid
antagonists of opioid receptors within the enteric nervous system (see U.S. Patent
Application Publication Nos. 2005/0136031 and 2006/0105046 and PCT Patent Application
Publication Nos. WO 2007/124114 and WO 2008/057579, each of which is incorporated
herein by reference). PEGylation (which has been described as the chemical derivatization
of a compound by conjugation of one or more PEG moieties) impedes penetration of the
derivatized compound, relative to the underivatized compound, across the blood brain
barrier, as has been demonstrated in an animal models. See Eldon et al. (2007) supra. In
preclinical studies, PEG-naloxol improved gastrointestinal transit time while maintaining
central analgesia in a rodent model of morphine-induced constipation. Id. In a proof-of-
principle phase 1 trial, single oral doses of a peripherially acting opioid antagonist
antagonized morphine-induced delay in gastrointestinal transit time but preserved central
opioid effects, as measured by pupillometry. See Neumann et al. (2007) Poster presented at
the Annual Meeting of the American Academy of Pain Management; Las Vegas, Nevada,
September 27-30, Poster 27.



central analgesia in a rodent nodel of norphine-induced constipation. |d.

hi a proof-ofprinciple phase 1 trial, single oral doses of a peripherially
acti ng opwoixdosanst@goni st ant agoni zed nor phi ne-i nduced delcayseov9/002856
gastrointestinal transit tinme but preserved central opioid effects, as
measured by pupillonmetry. See Neumann.et al. (2007) Poster presented at the

Annual Meeting of the Anerican Acade of Pain Managenent; Las Vegas,
Nevada, Septenber 27-30, Poster 27.[0007] Wile the advent of peripherally
acting opioid antagonists offers great prom se for the treatnment of the
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one or re enbodi ments of the invention, a nmethod is provided, the nmetho
conpri §fqﬁﬁe them 10&’%&1 gﬁ@?qﬁ‘a&t therapeutip gffesty e paesm@fq&%m Taeqts these
ef f ect i,Mg olRSRedds. @ Peripherally acting opioid antagoni st no nore than

twi ce dally. FOOOQ] In one or nore enbodi ments of the invention, a nethod

for treating or preventing LoL.d-J nduced side effects (e.qg.,
opi oi d-i nduced bowel dysf un§fﬁﬁ8‘g‘§"?§£§“§§{%ﬁﬁ°ﬂ eated with an opioid

wi t hout{0@i8yni f i cdntoné Bhinbré érabodimehR&fElRdinkahtion) a it dis prdagdd, afe sai d
opioid, said nmethod conprising orally adm nistering a therapeutical
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tw ce (ig@h lgetral gd‘tgltrgq%g&{d%%onigt ' gredtﬂgr_?ltvpi(rcjg\ﬁi s a therapeutic benefit

(e.qg., tr nt o revent of opl ol nduced bowel dysfunction) for at
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antagoni st, wherein the peripherally acting opioid antagonist is.
in a patient treated with an opioid without significant inhibition of the central analgesic
effect of said opioid, said method comprising orally administering a therapeutically effective
dose of a peripherally acting opioid antagonist no more than twice daily, preferably wherein
said dose provides a therapeutic benefit (e.g., treatment or prevention of opioid-induced

bowel dysfunction) for at least ten hours.

[0010] In one or more embodiments of the invention, a method is provided, the
method comprising orally administering to an individual a therapeutically effective dose of a
peripherally acting opioid antagonist, wherein the peripherally acting opioid antagonist is

administered only once per day.

[0011] In one or more embodiments of the invention, a method is provided, the
method comprising orally administering to an individual a therapeutically effective dose of a
peripherally acting opioid antagonist, wherein the peripherally acting opioid antagonist is
selected from the group consisting of methylnatrexone, alvimopan, and a compound

encompassed by Formula I described herein.

[0012] In one or more embodiments of the invention, a method is provided, the
method comprising orally administering to an individual a therapeutically effective dose of a
peripherally acting opioid antagonist, wherein the therapeutically effective dose is a dose
within one or more of the following ranges: 5 mg to 100 mg per day; 10 mg to 100 mg per

day; 25 mg to 100 mg per day; and 5 mg to 50 mg per day.
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adm ni stration of e unit dose form significant itiron of the
invention, the unit dose form comprises said peripherally acting opioid antagonist in an

amount such that, upon administration of the unit dose form, significant inhibition of the
central analgesic effect of said opioid occurs in an individual injecting a liquefied form

(such as a suspension or a solution) of said unit dose form.

[0015] In one or more embodiments of the invention, a method for inducing a bowel
movement in an opioid-treated individual suffering from opioid-induced constipation
without significant inhibition of the central analgesic effect of the opioid in said indvidual,
said method comprising orally administering a therapeutically effective dose of a
peripherally acting opioid antagonist, wherein said opioid antagonist preferably reaches its

Cmax in said individual within 3 hours of said administering step.

[0016] In one or more embodiments of the invention, a method for treating or
preventing opioid-induced bowel dysfunction in an individual treated with an opioid without
significant inhibition of the central analgesic effect of said opioid in said individual, said
method comprising orally administering a therapeutically effective dose of a peripherally
acting opioid antagonist, preferably sufficient to provide area under the curve from 0 to 12

hours in the range of 140 hours x ng/mL to 1300 hours x ng/mL.

[0017] In one or more embodiments of the invention, the invention provides an
orally administrable, peripherially acting opioid antagonist having a half-life in humans of

greater than 10 hours.



central analgesic effect of said opioid occurs in an individual injecting a
| i quefied form (such as a suspension or a solution) of said unit dose form
[ 0015] | rwoneovn37oer € enbodi nents of the invention, a necwmag2éoomoisseduci ng a
bowel nmovenment in an opioid-treated individual suffering from

opi oi d-i nduced consti pation wi thout significant inhibition of the central
anal gesic effect of the opioid in saidindvidual, said method conprising
orally adm nistering a therapeutically effective dose of a peripherally
acting opioid antagoni st, wherein said opioid antagoni st preferably reaches
its Crax in said individBRIERDESCRIPTIONQF $HEDRAYVINGadi ni st eri ng st ep.
[0016] In one or nore enbodi nents of the invention, a nethod for treating
or pre\etts]ng opiKiGil.iindgeaplh showsig thy siaan ¢S BM)iplasara COMROUNE 1t r eat ed

with an opioid wi.thout_.significant .inhibition of the central anal gesic

ef f ect CB‘?&ggﬁtﬂPIBBV‘SiP&Oﬁ%Sg ilﬁjaylr ﬁ(ﬁﬁl\}f%?r}ts’éﬁg'&fnﬁaétsﬁ 8 (Bﬁ‘{’?bri sing orally
adm nistering a therapeutically effective dose of a peripherally acting

opi oid antagonist, preferably sufficient to provide area under the curve
fromO to 12 hours in the range of 140 hours x ng/nL to 1300 hours x ng/ni.
[0017] In one or nore dHIALERBESCRIPTIONOF AUEANVBNTIONhe i nvention provi des
an orally adm ni strable, peripherially acting opioid antagoni st having a
hal f - 1 i[0@E9%] n hunmBedorefdeserénn e thetpresent i vhmtionsin etalFit DEGR Widefdtb ddRhatHE

DRAW NG .[ 0018]. FIG 1,. i. h show t I COVPOUND 1
conc endhisgsRteT raobhgtier o HeEls gEas Shepcallkpdtith MeielRy 3F FHRBAEUSE Al o
(n=6) REd hislRxbapleRloP ALt ddentbitkatlabl/ENDL{PNsdd ¥l Ihe BRERSH. e CxhRipRY t he
present “invention in detail, it is to be understfood that this invention is

not | i wilieedctive agentsaot cweendkydmosndpe possessathe pamme featwes tecited ai the cldms uch
active,agents are active agents that are enconpassed by the

|
I nvent ihSn.ln A ngegﬁ%r?lg?ssgiRgghedg?’?r{}bonagent s not currently known but possess

t he sa atures, recited ip. the claj.ns, . . . ) .
TEOZTO? %t must be noted that, as use% in this specification and the claims, the singular

forms "a," "an," and "the" include plural referents unless the context clearly dictates
otherwise.
[0021] In describing and claiming the present invention, the following terminology

will be used in accordance with the definitions described below.

[0022] "PEG," "polyethylene glycol" and "poly(ethylene glycol)" as used herein, are
meant to encompass any water-soluble poly(ethylene oxide). Typically, PEGs for use in the
pharmaceutical context comprise the following structure "-O(CH,CH,0),-" where (m) is 2
to 4000. As used herein, PEG also includes "-CH,CH,-O(CH,CH,0),,-CH,CH,-" and
"-(CH,CH,0)m-," depending upon whether or not the terminal oxygens have been displaced.
When the PEG further comprises a spacer moiety (to be described in greater detail below),
the atoms comprising the spacer moiety, when covalently attached to a water-soluble
polymer segment, do not result in the formation of an oxygen-oxygen bond (i.c., an "-O-O-"
or peroxide linkage). Throughout the specification and claims, it should be remembered
that the term "PEG" includes structures having various terminal or "end capping" groups
and so forth. The term "PEG" also means a polymer that contains a majority, that is to say,
greater than 50%, of -CH,CH,0O- monomeric subunits. With respect to specific forms, the
PEG can take any number of a variety of molecular weights, as well as structures or
geometries such as "branched," "linear," "forked," "multifunctional,” and the like, to be

described in greater detail below.



herein are al so enconpassed by the invention. [0020] It nust be noted that,

as used in this specification and the clains, the singular forns "a," "an,"

and "t he"worododeospl ural referents unl ess the context clpeanisgoodiocisas es

ot herwi se. [0021] In describing and claimng the present invention, the
following term nology will be used inq@accordance with the definitions
descri bed bel ow. [0022] "PEG " "polyethylene glycol"” and "pol y(ethyl ene
glycol )" as used herein, are neant to enconpass any water-sol uble

pol y(et @/I ene oxide). Typically, PEGs for. use |n t he pharnaceutical context
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in the formation of an oxygen- oxg%en bond (i.e., an "-O-O" per oxi de
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that t . [ S nal or "end
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cont ai 3smethyipentyl,tayid thdlike. | As tseddryeinJratiaol tincludasicyxddalk ¥ fw heHRfED-
nmononel i c su\gunlts Wth respect to sgﬁmflc forns, the PEG can take any
nunber MATC §ax 8??@!‘}536?“#546&%"(9%‘1 R°h ¥ as wel | as structures or
geonetries such as "branched "l'inear," "forked," "multifunctional," and

the |i k250 be dbewer %Ml"urﬁfegert@eﬁnealkxdarm ccwéal@mg[f?m@]to Awarhwgmmiak )
di cal
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subst i tand ed-butyl. . [0024] "Alkyl" refers to a hydrocar bon chai n typically
rangi ng fromabout 1 to 20 atonms in |ength. Such hydrocarbon chains are

pref er 3gd26] but NOCyBRERSPAeldrY tsRédthratedbr dshturated cyclic hydrocarbon chain,
including bridged, fused, or spiro cyclic compounds, preferably made up of 3 to about 12

carbon atoms, more preferably 3 to about 8.

[0027]) The term "substituted” as in, for example, "substituted alkyl," refers to a
moiety (e.g., an alkyl group) substituted with one or more non-interfering substituents, such
as, but not limited to: C;-Cg cycloalkyl, e.g., cyclopropyl, cyclobutyl, and the like; halo, e.g.,
fluoro, chloro, bromo, and iodo; cyano; alkoxy, lower phenyl (e.g., 0-2 substituted phenyl);

substituted phenyl; and the like, for one or more hydrogen atoms.

[0028] As used herein, "alkenyl" refers to a branched or unbranched hydrocarbon
group of 1 to 15 atoms in length, containing at least one double bond, such as ethenyl,

n-propenyl, isopropenyl, n-butenyl, isobutenyl, octenyl, decenyl, tetradecenyl, and the like.

[0029] The term "alkynyl" as used herein refers to a branched or unbranched
hydrocarbon group of 2 to 15 atoms in length, containing at least one triple bond, ethynyl,
n-butynyl, isopentynyl, octynyl, decynyl, and so forth.

[0030] "Pharmaceutically acceptable excipient” or "pharmaceutically acceptable
carrier" refers to an excipient that can be included in the compositions of the invention and

that causes no significant adverse toxicological effects to the individual (i.e., patient).

[0031] "Therapeutically effective amount” refers to the amount of an active agent

(e.g., a peripherally acting opioid antagonist and a opioid agonist) that is needed to provide a



may be branched or straight chain, although typically straight chain is
preferred. Exenplary al kyl groups include ethyl, propyl, butyl, pentyl,

1- met hyl bwoybgy/B7@sshyl propyl, 3-met hyl pentyl, and the | iPke/us2aowsmds her ei n
"al kyl " includes cycl oal kyl when three or nore carbon atons are referenced
and | ower al kyl. [0025] "Lower alkyl" -refers to an alkyl group containing
from1l to 6 carbon atons, and may be strai ght chain or branched, as
exenplified by nmethyl, ethyI n-butyl, wbutyl, and tert-butyl. [0026]
"Cycloal kyl" refers to a saturated or unsaturated cyclic hydrocarbon chain,
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[0033] "Optional" and "optionally” mean that the subsequently described
circumstance may or may not occur, so that the description includes instances where the

circumstance occurs and instances where it does not.

[0034] As previously indicated, the present invention provides (among other things)
various methods that comprise orally administering a peripherally acting opioid antagonist
to a patient. Typically, the patient has already received opioid-based therapies via the
administration of one or more opioid analgesic to provide the patient with a central
analgesic effect, although instances wherein the opioid-based therapy is initiated
concomitantly or subsequently to oral administration of the peripherally acting opioid

antagonist are also contemplated.

[0035] Exemplary peripherally acting opioid antagonists include compounds
encompassed wherein a water-soluble oligomer is covalently attached to a moiety having
antagonism at opioid receptors. See, for example, the compounds disclosed in U.S. Patent
Application Publication No. 2003/0124086.

[0036] Still further compounds Such compounds include, by way of example only,

those encompassed by Formula I, below.



[ 0031] "Therapeutically effective anobunt” refers to the anobunt of an active
agent (e.g., a peripherally acting opioid antagonist and a opi oid agoni st)
that i s rwedea/Bospr ovi de adesired | evel of active agentcirrustéve/obissodst r eam
or in a target tissue. The exact anount w || depend upon nunerous factors,
e.g., the particular active agent, th% conponents and physi cal
characteristics of the pharmaceutical preparation, intended patient
popul ati on, patient considerations, and the like, and can readily be

determ ned by one of ordinary skiII in the art, based upon the information
provi ded herein. [0032] The terns "p@ ient” and "individual" are

i nt erchangeabl e and refer to a IivNng organismsuffering fromor prone to a
condition that can be prevente- { [{Reeat ed by administration of a

' t, and includes both humans and
animals. As used herein, i nder stood that reference to a central
anal gesi c effect neans th- Al gesic effect associated within an’
opi oi d-treated individual T8 g Rdi vi dual recei ving opi oi d- based

anal gesia via the adni RI-<r at i ofY"of on@dfFH)eRHei d an¢5gggh§s) [ 0033]
"Optional"™ and "optionally" nmean that the subsequently descr

circunstance nmay or may not occur, so that the description includes

i nst angggrMfere the circunstance occurs and instances where it does not.
[0034] As preV|oust i ndi cated, the present invention provides (anong ot her
t hi ngs) varﬂbusthuhnﬂgmnhawumb@pﬁﬁxdﬂpfﬁjIy admi ni stering a peripherally

acting opioi i st .t tient. Typically, the patient has already
recei ved opﬁgqﬂﬁggqgg(Pﬁ@?ﬁ V ia the administration of one or nore
opi oi d anal gesk §I dranfrExiid fadi dae (Retek 41D Rwlm cfi‘ af ®nddn®d ragital fRRias cgf ect,
al t hough i nstances wherein the opioi d-based therap % is initiated

A

concomnialkgihtsuhstiuted Ghsatiobritd. Q/CYLCbaBWéaI Suastmlmlﬁsrcs@b’p lkyt, Ghhalipayl,pher al | y

R e Y L T
CH=CH,);

the dotted line ("---") represents an optional double bond;

Y'isOorS (preferably O); and

(n) 1s an integer from 3 to 20 (preferably from 3 to 10),

and all stereoisomers thereof as well as pharmaceutically acceptable salts of all of
the foregoing.
[0037] A preferred peripherally acting opioid antagonist is COMPOUND I, which is

a compound having the following formula:

/CHz-CH=CH2
N
OH
H
- U
HO o O-(CH,CH,0);-CH34
[0038] Exemplary ranges of half-lives of the peripherally acting opioid antagonist

include: greater than 8 hours; greater than 9 hours; greater than 10 hours; greater than 11
hours; greater than 8 hours and less than 24 hours; greater than 10 hours and less than 24

hours; greater than 11 hours and less then 24 hours.



enconpassed wherein a water-soluble oligoner is covalently attached to a
noi ety having antagoni sm at opioid receptors. See, for exanple, the
conpoundswoize@liesmd in U. S. Patent Application Publi catipam/use09/002856

2003/ 0124086. [0036] Still further conmpounds Such conpounds include, by way
of exanple only, those enconpassed by 9Forrrul al, belowF o p nula I
wherein: Rl is Hor an organic radical (preferably H; RRis Hor OH
(preferably OH); R3 is Hor an organlc radical (preferably R3 is H or an
organi c radical such as G -6 alkyl, substituted G-6 alkyl, C - cycloalkyl,
subst i 10839 c3- GWWI@ﬁentf@?nelgﬁﬁlkéfth themsgentwilldtypicallsbel kenyl , C2-6

al kynyl, m?ﬁ{?[?fedt,a}{ i)gmgaggm ! %yclgl({lagga Cf%n%'é%d 11%3 CYGQQH%BC %r%l_@ the

dotted |ne epre S ‘an oubl

( pr ef eraabkyitdble mamd, (n&)udusg,fﬂsr éxatr@g@rbyfmﬁamcﬁ) (iscleding wigbat Rblitytiér om 3 to
10), and all st ereoi soners thereof. as wel | phar maceut i cal Ié accept abl e

salts emﬁaaaenowy,ﬂwarf@ﬂéléblSHeder{f@tlwptrﬁpemt@w@}lyeatrws%@ha|an acting

opi oidg Qa)hl%) v, | I owi ng
f or mul a i ggggﬁ@xg% ary Aasaly;h%gﬁgéﬁo{galgp%@ﬁ'é iadeérnln hera FCS acting
opi Oi d peepacgion] &td bynmhaldgon. gAdaﬁmstrathmmehdsmpm&t agohsatar bé dehieved virisedf

greater ,than 10 hou ater than 11 h urs reater t han hours and | ess
Phan oadtREtopRbe indHERA B WAl R SYAITIcG S TG Rrrosutisrlrediccvedess, « han

11 houfincRRthg 1?@%({&3%& SEIRY) Df [&W&ldzgoﬁ%ﬁyggﬁsaﬁﬁ BL iRhe é:%ﬂpaklgé Vith

effect, the patien typically be adm nister an” opi oid agoni st. The
opi oi d cagmmhgnalmdmlmetrm sthemes asdociated vathothe |sp¢mﬁ¢39p101d and available, for
example, in Drug Facts and Comparisons (2003) 57t Edition, Kenneth Killion, Ed., Facts

and Comparison, St. Louis, MO.

[0040] The "opioid agonist" is any natural or synthetic alkaloid or structural
derivative of opium that activates one or more opioid receptor types, including partial
agonists (1.e., compounds exhibiting activity against less than all opioid receptor types) and
agonist-antagonists (i.e., compounds exhibiting agonist activity at one receptor type and
antagonist activity at another receptor type). The opioid agonist can be a natural alkaloid
such as a penanthrene (e.g., morphine) or benzylisoquinoline (e.g., papaverine), a semi-
synthetic derivative (e.g., hydromorphone), or any of various classes of synthetic derivatives
(e.g., phenylpiperidines, benzmorphans, priopionanilides, and morphinans). Exemplary
opioid agonists include l-a-acetylmethadol, alfentanil, alphaprodine, anileridine,
bremazocine, buprenorphine, butorphanol, codeine, cyclazocine, dezocine,
diacetylmorphine (i.e., heroin), dihydrocodeine, ethylmorphine, fentanyl, hydrocodone,
hydromorphone, levorphanol, meperidine (i.e., pethidine), methadone, methotrimeprazine,
morphine,' nalbuphine, nefopam, normophine, noscapine, oxycodone, oxymorphone,
papaverine, pentazocine, pethidine, phenazocine, propiram, propoxyphene, sufentanil,
thebaine and tramadol, and pharmaceutically acceptable salts of each of the foregoing.

Structures of preferred opioid agonists are provided below:



any suitable neans, including, for exanple, by injection (including wthout
limtation intravenously, intraarterially, subdermally, intraperitoneally,

i nt ranuscwbandyi37@ad subcut aneously), orally, buccally, poaambéog/002856
transmucosal ly, topically, via an ophthal m c preparation, and by

inhal ation. Adm nistration of the opigjd agonist can be achieved via self
adm nistration by the individual as well as by another. The therapeutically
effective dose (including its frequency of dosing) of the opioid agonist
will typically be in accordance with conventional adm nistration schenmes
associated with the specific opioid and ayéid able, for exanple, in Drug
Facts and Conparisons (2003) 57th Editi o Kenneth Killion, Ed., Facts and
Conparison, St. Louis, MO [0040] The Apjtbi d agoni st” is any natural or
synthetic al kal oid or structural ¢ge ve, of opiumthat activates one or
nore opioid receptor types, incl agoni sts (i.e., conpounds
exhibiting activity against |ess efi oi d receptor types) and

agoni st-antagoni sts (i.e., conpaghds edhlbluing agoni st activity at one
receptor type and antagoni st activity at another receptor type). The opioid
agoni st can be a natural al kal oi thy8teekorpore penant hrene (e.g., nDrphine) or

benzyli soqui noline (e.gqg. ynthetic derivative (e.qg.
hydr onor phone), or any of va&ﬁ%a ygﬁ%@§§§“b “O8Ynt hetic derivatives (e.g.,
phenyl pi peri di nes, benznorphans, priopionanilides, and norphinans).
Exenpl ary opi oid agoni sts include 1-a-acetyl nethadol, alfentanil,

al phaprodi ne, anileridine, bremazocine, bufSHenorphine, butorphanol,
codei ne, cycl azoci ne, dezocine, diacetyl ghorphine (i.e., heroin),

di hydr ocodei ne, et hyl nor phi ne, fentany hydr ocodone, hydronor phone,

| evor phanol, neperidine (i.e., pethdi et hadone, net hotri neprazi ne,
nor phi ne, nal buphi ne, nefopam na pscapi ne, oxycodone,

oxynor phone, papaveri ne, pentazoc di ne, phenazoci ne, propiram
propoxyphene, sufentanil, the 5 dol , and pharnaceutically
acceptabl e salts of each of the fore90|ng

hydrocodone

(3-methyl-7,8-dihydromorphin-6-one);

CH
Ptk
N

OH
HO ds& o

oxymorphone
(14-hydroxy-7,8-dihydromorphin-6-one); and

CHa
OH
o
CH,0 o® 0

oxycodone

(14-hydroxy-3-methyl-7,8-dihydromorphin-6-one).



Structures of preferred opioid agonists are provided bel ow hydronof hone
(7, 8-di hydr onor phi n- 6-one); hydrocodone (3-nethyl -7, 8-di hydr onof

hi n- 6- onewp 200y13008phone ( 14- hydr oxy- 7, 8- di hydr onor phi n- @CorsRoosan$s6
oxycodone (14- hydroxy- 3-net hyl -7, 8-di hydr onor phi n-6-one).[0041] As
previously stated, while exogenous opjpids provide a patient the benefit of
anal gesia, they very often sinultaneously result in peripheral side
effects. Through orally adm nistering a peripherally acting opioid

ant agoni st, the benefits of both convenience (e.g., not having to

adni ni $0841) an i njASTEGAYS!Y stajs, While exagenous prigidspravide a patient s bangfif nduced
side e ' - | d of
the. | noCE B e IV SRr SR il GRlol KRN Pn g ipBel) SRR hee BBl e
dysf unatindmsteting a petpteral bxetink apioid abagoniemthe beneféts bétothfcohhenienveqelgi,on can
be used in a patient, undergoi ng opi oj,d therapy.in which inducenent of a
bowvel Ap b 0 admipiaies ap @a@’ctm%) & Weilﬁéf%‘f‘?&? Of pfceATdpore PRI IRdHcsd s1de human
pati enfegroci 9{%@% dhiey .ai:or(cji&![ahlnéfé, ¥n 8he EmbP&diinRhe 5%&»{0@81: th 5 RR1i6h fan

antagonist, 1T Iis preferre the dosage formis in ormof a unit

dose f bemsed in ppbems swiberth gromopodidtihduced bewel dysfiuetivn.oin addtkerenetmpthoge f orm

conprises hoth the peripher.ally. acti opj oi d ant agoni st and the opi oid
2gont s Eopaeest aeBsn pP i iAuYiofison PRRRLR A HESU Lt s PPt Grepy
conpri $i AidhQhdudeRRnPET 4 BiVe§Ihdveniilt ididdRRMAl th ANMREARES breddided PficARI Oi d
agoni st, wherein the opioid antagonist is present in an anount such that
si gni f iaesdmmanpatigntsi on of the central anal gesic effect of said opioid
occurs in an individual injecting a |liquefied formof said unit dose form

hi thi Tod@{’ For oral delivery of a peripherally acting opioid antagonist, it is preferred that
the dosage form is in the form of a unit dose form. In some embodiments of the present
invention, the unit dose form comprises both the peripherally acting opioid antagonist and

the opioid agonist.

[0043] In still other embodiments, the unit dose form will comprising both the
peripherally acting opioid antagonist and the opioid agonist, wherein the opioid antagonist is
present in an amount such that significant inhibition of the central analgesic effect of said
opioid occurs in an individual injecting a liquefied form of said unit dose form. In this way,
the abuse potential of the unit dose form may be minimized. While not wishing to be bound
by theory, peripherally acting opioid antagonists -- when present in sufficient and relatively
high amounts -- may overwhelm the blood-brain barrier filtering mechanism and
subsequently penetrate into the central nervous system. Upon entering the central nervous
system, the opioid antagonist can counteract the effects of the opioid agonist and thereby

frustrate the addict's attempt to abuse the opioid agonist.

[0044] For orally administered drugs, including the peripherally acting opioid
antagonist (as well as the opioid agonist if the oral route is used) suitable oral unit dose
forms can be in the form of a liquid, semi-solid or solid. Exemplary liquids include a
suspension, a solution, an emulsion, and a syrup. Exemplary semi-solids include gels which
can be administed "as is" or formulated (e.g., into a gel-cap) for administration to a patient.
Exemplary solids include granules, pellets, beads, powders, which can be administered "as

is" or formulated into one or more of the following for administration to a patient: a tablet; a



t he abuse potential of the unit dose formmay be mnimzed. Wile not

w shing to be bound by theory, peripherally acting opioid antagonists ~
when pr eswot2009m330s6f i ci ent and rel atively hi gh amount s Pcras2@9m0288€! m t he
bl ood-brain barrier filtering nechani smand subsequently penetrate into the
central nervous system Upon entering #be central nervous system the
opi oi d ant agoni st can count er act the'% fects of the opioid agoni st and
thereby frustrate the addict's attenpt to abuse the opioid agonist. [0044]
For oraIIy adm ni st ered drugs |nclud|n t he perjpherally acting opioid

ant agosRRSule; aapleh; |gela@aptq@é teyshei Juitaidmpharmapeytical eqmanositisws end ynif e

Su £ A0l by BEbep R85 vgﬁanglemétﬂo&pﬁngvﬂ”gtﬂgﬁeq il orSem - sol id or
sol i d. e ary qgur ds Rel ude o8- suspension Bi's an emul si on, and

a Syr uphammxseemicat mrﬁﬂﬁtmﬁ@badssdri’wﬂundﬂqegﬁkﬁnemhtaxts arﬁmtaenaelra gjsted "as is"
or fornulated (e.g., into a gel- ) for admnistration to adgstlent
Exenpl lepnaghmmcawab%lﬁmeésl pEfitionsCenasA- KoolifeMackiivbliphiaan be

admi ni gt I d into one or nore of the follow ng for
adm ni stra‘gqgng%(t)drgpe%gs i%{gul% bl et; acapsule; a caplet; gel cap and
troche. Suitable pharnaceutlcal conp05|t|ons and unit dose forms may be
prepar ¢i048i ng cdrabbatt ammhaipsutes repdsentrtbevmosbednvesient arak dusage folrths.of

harna i cal .formul.ation and desc t he pertinent texts and
i er atgblets'@nge Tafi e 45 0k oA AacPF e BEr s and SEHORANt | on,
Cennar ereffrreditechiidues YR EdmitiPtab Rl MQ1uEe ARREYCOonFARSSRA, anaeé‘ﬁﬁﬂiﬁ{f'ﬁmlﬁ 1990) .
[ 0045] Tabl ets and capsul es Tepresent the nDst conveni ent oral dosage

f orms. a¢élttj|oett@thcaintlb@agmméqtawelélgmﬁgf emdgid anagtivephetmamentiedlyi ng

d f d h f f | | ud
i oot UeamyPRCaTOH RRGHb bl fers ROAGHR bin Bt Rt VR <.

t abl et %umdtantg%ﬁfrmgl a)geﬁ‘t@ Nirdi the 1iR&CBindRrs 426 AkdTRG Shhiphi @bhesivacqiffitiadlon
carrier materjals such as binders, |ubricants, disintegrants, fillers,

st abi | |t=zté¢tsan%uhﬂ$ @e%uémttf@t the dakleti ramaingantaet. Saitablebinder materglnimehdedrs used
t t abl et
oA ARSI LR Shy AU ISRF ob, R 2P1 €

remalns I n act
(including sucrose, glucose, dextrose and lactose), polyethylene glycol, waxes, and natural

and synthetic gums, e.g., acacia sodium alginate, polyvinylpyrrolidone, cellulosic polymers
(including hydroxypropyl cellulose, hydroxypropyl methylcellulose, methyl cellulose,
microcrystalline cellulose, ethyl cellulose, hydroxyethyl cellulose, and the like), and
Veegum. Lubricants are used to facilitate tablet manufacture, promoting powder flow and
preventing particle capping (i.e., particle breakage) when pressure is relieved. Useful
lubricants are magnesium stearate, calcium stearate, and stearic acid. Disintegrants are used
to facilitate disintegration of the tablet, and are generally starches, clays, celluloses, algins,
gums, or crosslinked polymers. Fillers include, for example, materials such as silicon
dioxide, titanium dioxide, alumina, talc, kaolin, powdered cellulose, and microcrystalline
cellulose, as well as soluble materials such as mannitol, urea, sucrose, lactose, dextrose,
sodium chloride, and sorbitol. Stabilizers, as well known in the art, are used to inhibit or

retard drug decomposition reactions that include, by way of example, oxidative reactions.

[0046] In some instances, the tablet can be in the form of a uniform tablet. In
uniform tablets, the formulation used in preparing the tablet is a substantially homogenous
mixture of active agents and one or more pharmaceutical excipient (e.g., diluent). The
formulation is then used to make tablets using a suitable tableting process to thereby result

in a tablet that is substantially homogenous throughout the tablet.



are not limted to, starch (including corn starch and pregel atini zed
starch), gelatin, sugars (including sucrose, glucose, dextrose and

| act ose) ,wpabgetsmsbene gl ycol, waxes, and natural and syotrhisteoo/ognsss, e. .,
acaci a sodi um al gi nate, polyvinyl pyrrolidone, cellulosic polyners

(i ncl udi ng hydroxypropyl cellul ose, p¥§[oxypropyl met hyl cel | ul ose, net hyl
cellulose, mcrocrystalline cellulose,“ethyl cellulose, hydroxyethyl
cellulose, and the like), and Veegum Lubricants are used to facilitate

t abl et nanufacture,.ﬁronnting powder fIOM/andaEreventin particle ca%ping
(i.e., [94Ri cl e Hpstil ather ingtanges thestgblebcansalpet ewdf.orr(y@gﬁdatyemdoﬁabkeam s are

! e : . i ;
uaed 1 SUPRr e G B iy 2B hAhGa rfabrliRRge e B sd bl & O © A€
st ar chéscludd @ysbiningltivoldifesnt fahguladongens, omerfoanvlagon odirainingltherepivid Fil | ers

i ncl ude, for exanple, materials such as_iiILcon di oxi de, titanium di oxi de,
al umi n@goRigh and apgther pontgieEshe golyBier9PIE¢ conjHeRtE) Adompessing the twe | | ul ose,

as well i . | ,

ot r 02T KPR, Mupiay@s BRIV Oroati Sore HEFORE I IERAGE, 1\
art, araedgarebe fomedhfobiekaroplesiatassimildr mgnmbe byropombining threeacthbrendistirtat

I ncl ud&, b]}i tgéa{?/ ofd fﬁ)l(ar% e, oxidative reactions. [0046] In sone instances,
the t abPERUlatgsad followed Y, compFessionini form tabl et. I'n uniformtablets, the
formul ation used in preparing the tablet is a substantially honbgenous

m xt ur qom*act | VORI, AhHeNay& calBeendhddd ek fayeRl t1&l it (e. g.,
diluent). The fornulation is then used to nake tabléts using a suitable
t abl et iappropelvtasdncorporating @bgrriee kayers involses ppning a ¢nmpressed dissitlayer ofp| y

honoge hr hout e tablet. [0047] l.n_still_other, instances, the

tab) ot TEToRPURELRLE  § B phioBeohbiiite S Bt el R e or
nore | ayeishas ohb@xpeseld Qurfhcy, cominglithe bxiidsed sirfeelvaied fdtdriab(ced., £aatdrac! ude
conmbining two different fornulations (e.g one formul ati on containing the

opi oi d thaidnsubstantiellmimenermeable t thierabipreveat playsjeak interprtignibatwpgn atizeent and
conpr essd Bt . t t é%! Kol ered tablets
of thr Z@egg tIr)mr e a%&tegcgag?dgg’a#gocfog%gg%%ﬁlg C%E{é:acs gn e&"ftg # E%écf),%ﬁf or exanpl e,
i n a sifomhdatiomerera segond fdvmuaiatgntchnaming a sedoaddicsteé ageint), and compressing

the second formulation and coated surface to form a layered tablet having a barrier layer

included therein.

[0049] Capsules are also preferred oral dosage forms, in which case the composition
may be encapsulated in the form of a liquid, semi-solid or solid (including particulates such
as granules, beads, powders or pellets). Suitable capsules may be either hard or soft, and are
generally made of gelatin, starch, or a cellulosic material, with gelatin capsules preferred.
Two-piece hard gelatin capsules are preferably sealed, such as with gelatin bands or the like.
See, for example, Remington’s Pharmaceutical Sciences, supra, which describes materials

and methods for preparing encapsulated pharmaceuticals.

[0050] Exemplary excipients include, without limitation, those selected from the
group consisting of carbohydrates, inorganic salts, antimicrobial agents, antioxidants,

surfactants, buffers, acids, bases, and combinations thereof.

[0051] A carbohydrate such as a sugar, a derivatized sugar such as an alditol,
aldonic acid, an esterified sugar, and/or a sugar polymer may be present as an excipient.
Specific carbohydrate excipients include, for example: monosaccharides, such as fructose,

maltose, galactose, glucose, D-mannose, sorbose, and the like; disaccharides, such as



formul ations and foll owed by conpression. [0048] Optionally, a barrier

| ayer can be included in the |ayered tablet. One approach for incorporating
a barri erwbayers7isavol ves form ng a conpressed first | apemr/ustooa/obisset
fornmulation (e.g., a fornulation containing a first active agent) wherein
the conpress | ayers has one exposed SFJface coating the exposed surface
wth a material (e.g., a material that Is substantially inperneable to

t hereby prevent physical interaction between adjacent |ayers) to forma
coated surface, and contacting the coated surface with a second fornul ation
(e.qg., lastesecwstosedrehalose Hobigrr and thegike; palysigharidesymichgs mffinosend

conpr eﬁﬁl&@to&é‘%%aﬁé’ﬂﬂﬁ AeRHhAL Lt Eg{bhggg.ng?r?etlﬂgs ﬁh'éf %lg&gﬁ %afn a%nl gyered

tabl et "havin rerer ’layer herern s aré al so
prefer myhlwhrmdlnd;dgslagﬁolf @asrtrﬂol (gmcwol)pjaymml §d’l‘Blt@lQﬂ1}©ﬂ10tSitﬁil§l amththe ike.
encapsul ated in the formof a liquid, sem-solid or solid (including

partic s such.as granul es, beads, powders or pellets). Suitable
capsul i‘iﬂ%ﬁy be Eﬁ‘ﬁﬁé iPHER ERTLRISQ BiC ude&ﬁdﬂ%ﬁéﬂl@éﬂé%ﬁ@ﬁ rfﬁaléa%?ﬂrgceaca% n,

starch socﬁﬁm@:h?&ideub&ﬁés?mﬂ%hﬁﬂd@l sodMrh L‘ul%& %&d@sﬁﬁpﬁk’l‘la?es sq¥ifth§hb§thate
Two- pi ece hard gelatin capsul es are preferably seal ed, such as with gelatin

bands woronpbasi¢,iskdiumSgwspliate dibrsinpdnd, cordnmatipne thesed®har naceut i cal Sci ences,
supra, which describes materials and nmethods for prepari ng encapsul at ed

P hoa 28l Cat” s o erhar e TR A REN R Rttt Beent K M entiniot 2 Lot

anti m @eeRif mAYSHIAISgro W . | N¥hIdAINg, examb fea@faﬁtﬁxﬁlcrmmfa%@ﬁts saiikls forapees, and
conbi nati ons thereof. <£ﬁ| 051] A car bohydrate such as ar, a derivatized

sugar PIRSPRtIBVenHoR irFly benaﬁlh@muel eidprade, &ﬁn@h@mm .cmsmée zyladenhol. a sugar
pol ymer, t’}ﬁ;}{nﬁﬁu%%ﬁf‘d?% dechIBBb b, op) hfidHol S@g@ al%é EP(&#E‘{&?CS%@' prents

|nclude exanpl e nbnosacc arl ruc ose
gal act aiteste, ghiveesd, and-dcortbisi@ns Smrénxfse, and the i ke, di sacchari des, such
asl act ose, sucrose, trehal ose, cellobiose, and the |ike; polysacchari des,

such aTOJS%E i nosam antioxidant can be present in the preparation as well. Antioxidants are
used to prevent oxidation, thereby preventing the deterioration of the conjugate or other
components of the preparation. Suitable antioxidants for use in the present invention
include, for example, ascorbyl palmitate, butylated hydroxyanisole, butylated
hydroxytoluene, hypophosphorous acid, monothioglycerol, propyl gallate, sodium bisulfite,

sodium formaldehyde sulfoxylate, sodium metabisulfite, and combinations thereof.

[0055] A surfactant may be present as an excipient. Exemplary surfactants include:
polysorbates, such as "Tween 20" and "Tween 80," and pluronics such as F68 and F88 (both
of which are available from BASF, Mount Olive, New Jersey); sorbitan esters; lipids, such
as phospholipids such as lecithin and other phosphatidylcholines,
phosphatidylethanolamines (although preferably not in liposomal form), fatty acids and fatty
esters; steroids, such as cholesterol; and chelating agents, such as EDTA, zinc and other

such suitable cations.

[0056] Acids or bases may be present as an excipient in the preparation.
Nonlimiting examples of acids that can be used include those acids selected from the group
consisting of hydrochloric acid, acetic acid, phosphoric acid, citric acid, malic acid, lactic
acid, formic acid, trichloroacetic acid, nitric acid, perchloric acid, phosphoric acid, sulfuric

acid, fumaric acid, and combinations thereof. Examples of suitable bases include, without



mel ezi tose, maltodextrins, dextrans, starches, and the like; and alditols,
such as mannitol, xylitol, maltitol, lactitol, sorbitol (glucitol),

pyr anosylweandi3adss nmyoi nositol, and the like. [0052] TireTas000I0€I356 Can

al so include an inorganic salt or buffer such as citric acid, sodium
chloride, potassiumchloride, sodium syl fate, potassiumnitrate, sodium
phosphat e nonobasi c, sodi um phosphate di basic, and conbi nati ons thereof.

[ 0053] The preparation may al so include an anti mi cr obi al agent for
preventing or deterrl ﬂ]CFObIa| gr owt h. nlimting exampl es

ant i i SEyEtign, bag i it gropp CARSIY ﬁ?dn%mrwsﬁe» sa&mecetate

Eg?ifi:oyrl di nlrﬁu%]lyg O:Xg(%’ 89ﬁ%§+m&a{)ut aho: d ﬁ noPa Otg% mﬂg{zeuglec%)ﬁb m
pheny| pbosphatecpotassiah @hotphatepssivhm citrale csodimmlﬁmmtes sdidlmmemffate[ ﬂ@E@k}uM\n

anti oxi dant can be esent atlon as well. Antioxidants are
used t GUBHEARAMASSHRY ‘?i’fﬁ WPQBVPWQ fng the deterioration of the

conj ugate or other conponents of the prepar ation. Suitable antioxidants for

use in o(tmf]]pr ese"ﬁhe'ﬁh&ﬁﬂideﬁﬁcdl? pafiRion§ BRcoRMARPAIE typas 6P fdMHuleRh TRE €.
butyl ated hydroxyanisole, butylated hy dro(b%tol uene, hypophosphorous acid,

nmonot hiaowyupicelrthe actpaecﬁ;gyntsgm | epieid agodistizndotibe ppymes;opsadiantagénisital dehyde

sul f oxyl at e bi sul i te,. and,. conbi na onse & her eof . 055] A

sur f acLabEnebRihe BrERORR L kg acPBRunE OF pABBRETT SET Bt whf et ude:
pol ys orobaﬂ@ﬂ% bé HQllibraﬁeuhIWéff&@ive A6sk ofleatle ActBie ageANWhed the@BpSsisivhls as F68
and F88 (both of which are available from BASF, Munt dive, New Jersey);

sor bi t ateredsnerunit dosgifersn. Atherapentisalby pifestivsidese fuieachactive@igeMicanded ot her

phOSph%% ﬂ?{@%%%kbé}gﬁ%nﬁg&gﬁg%%&ga Pg@p@&?ét@g‘rog?&réa%ﬁﬁﬁzg#&ﬂn%ﬁtfhg%&?vé’ not in

posoma s an
c hoI estagemlin oried tacdwbraiing gyhixheanicunt prictucessa Hiniénllyzdestedratipoinias such
suitable cati 0056] Acids or bases may be present as an excipient in
The. pr SBEPRIREQRY a dinicia.
[0058] The amount of any individual excipient in the composition will vary
depending on the activity of the excipient and particular needs of the composition.
Typically, the optimal amount of any individual excipient is determined through routine
experimentation, i.e., by preparing compositions containing varying amounts of the
excipient (ranging from low to high), examining the stability and other parameters of the

composition, and then determining the range at which optimal performance is attained with

no significant adverse effects.

[0059] Generally, however, the excipient will be present in the composition in an
amount of about 1% to about 99% by weight, preferably from about 2%-98% by weight,
more preferably from about 5-95% by weight of the excipient, with concentrations less than

30% by weight most preferred.

[0060] These foregoing pharmaceutical excipients along with other excipients are
described in "Remington: The Science & Practice of Pharmacy”, 19" ed., Williams &
Williams, (1995), the "Physician’s Desk Reference”, 52™ ed., Medical Economics,
Montvale, NJ (1998), and Kibbe, A.H., Handbook of Pharmaceutical Excipients, 3rd Edition,

American Pharmaceutical Association, Washington, D.C., 2000.



Nonlim ting exanples of acids that can be used include those acids sel ected
fromthe group consisting of hydrochloric acid, acetic acid, phosphoric

aci d, citwoeo@cisdisénalic acid, lactic acid, form c acidpctrnisecéoomsacetic
acid, nitric acid, perchloric acid, phosphoric acid, sulfuric acid, fumaric
acid, and conbi nations thereof. Exanplgs of suitable bases include,
withoutlimtation, bases selected fromthe group consisting of sodium

hydr oxi de, sodi um acetate, ammoni um hydr oxi de, potassi um hydroxi de,

anmoni um acet at e, potassi um acet ate, sodi um phosphate, potassi um phosphate,

sodi uml®9etat e,  dbHitaberaderstoad thay avhile theinvantion basibeen deseribed frat e,

pot assi : I i . T : tical

P epar STt Rl AR 3pRGH: BBpliiEhRherehl Tafinc U ARERMINEE, | e
agent s agiwell.as thpexpetinegmahiist felloy dfedntendgdreritlloprane shdundtd@sintietscoggypfugat e)

in the conposition will vary depending on a nunber of factors, but wll

opti nalq“i/{;g'%m&mt herapeutically effective dose of each active agent when the
conposition is stored in a unit dose form A therapeutically effective dose
for eaqboggtive an@ef aspeltsvaRhesEnSFoRHERINTRARIHA Ihe SL¥pd SRRat ed

adm ni stration of increasing anounts of the active agent 1n order to

det er mimeenithn ohll hrvpparentrto thase skidled in thegat toywhiels theduveanidpgerttinas det er mi ned
by a clinician. [0058] The anmount of any individual excipient in the

par 11 olP e ncoas A el SEERs Rl PR Phicelnding e RN Bt ot any

i ndi vi defateneddhdrei@nire héreBgiroforadd b refence Mihkin@nerepies.i mentation, i.e.,

by preparing conpositions containing varying amounts of the excipient
(ranging fromlow to high), examning the stability and other parameters of
t he conposition, and then determ ning the range at which opti nal '
performance is attained with no significant adverse effects. [0059]

General |l y, however, the exci pi eng;,mEMMﬁ@rﬂ esent in the conposition in an
anount of about 1% to about 99% by wei ght, preferably from about 2% 98% by

wei ght,

[0064] As used in the Example 1, COMPOUND 1 refers to a compound having the
structure provided below.

/CHz-CH=CH2

N
OH
H
\\\\\\ K/ -
HO o) 0O-(CH,CH;0)7-CH;

COMPOUND I can be prepared as described in U.S. Patent Application Publication Nos.
2005/0136031, 2006/0105046 and PCT Patent Application No. WO 2007/124114.

Example 1

[0065] A double-blind, randomized, placebo-controlled, multiple-dose study was
conducted to evaluate the safety, tolerability, and pharmacokinetics of oral doses of

COMPOUND 1.



nore preferably from about 5-95% by wei ght of the excipient, with
concentrations |l ess than 30% by wei ght nost preferred. [0060] These

f or egoi ngwphaswmasecwsat i cal exci pi ents al ong with ot her exeCpiusat9/0e2386
described in "Rem ngton: The Science & Practice of Pharmacy”, 19th ed.,
Wiliams & Wllians, (1995), the "Physician's Desk Reference”, 52nd ed.,
Medi cal Econom cs, Montvale, NJ (1998; and Ki bbe, A H , Handbook of

Phar maceuti cal Excipients, 3rd Edition, American Pharnmaceuti cal

Associ ation, Washington, D.C, 2000.[0061] It is to be understood that

whi | e 10661 hyent iTdnrtyriwo bedthygualeand demalg veBISsRL Y FiSensRlted 10 fiS pr ef er r ed
speci fi ' Wi-ner t yYolol| S CLd Dk | as the
experi rrrélrﬁft% gqg‘%yha ﬁ‘#lglb?lgg\? Iglg‘ieebf)nc?ie}{r{(c)lfé%ﬁ olﬁ{lﬁlggiso? g’(ﬁa gég‘ghdgpdtrtllgtg @P@% %he scope
of t he maiw értusion crit&@6Rereih agedsBaids<6 Saybass) t(Aptes] yanabsindiixf (BMI)i>18s wi t hi n
the scop f t i nvention wl| be apparent to those skilled in the art to
whi ch @RE SSRGS G pensmakses withey ahistery ofrdrig pralcolig] gRuse; Gx) aemal pat ent
publ i cafl t | Catd ) ' r

P cor popaf EopHeR MR PR e P R 3NTH REGR ARG INE As used
i n t he pextargpbpautal OV sterilezkdr Bhare ware timmalermhdHadviemglet subjestsrwiod ur e

Aol | c ZETBTPAR S THOH DI a08b R FBBEE™ Sot) DitbAa 1 heERkinpar on
ADD! | 3410t MR BOREANER e G538 nded BO55ID 6 00Ul - bl i e

random zed, placebo-controlled, miltiple-dose study was conducted to

eval ua e saf : i 4t R %17[ i ' es of
CC]VPCIJ&%)(%#[ 0066] hﬁ"??’f‘?&%ﬁ%’éﬁa %%%lg%l OMPD Bfiemng?’gdlégﬂugﬁ?g’é?is“%gfe
enr ol | edalisnlutibh swicardiy(evedy 12bolok)kefobl7idags (yitlae simglecdist boltheeighth day).

ltiples - | ati ) .
muitip S%b]de?:'?sev('erg gsss?gnee Ctg ogé Io? ﬁ)u? tc('ijl(lj(}/rts: Ig' ?ng, 60 mg, 125 mg, or 250 mg twice

daily. Each cohort consisted of eight subjects; six were treated with active drug and two
received placebo. Each cohort included four male and four female subjects. Subjects did not
receive opioid therapy during the study. Safety was assessed by monitoring adverse events,
vital signs, electrocardiogram recordings, and clinical laboratory parameters, including

hematology, serum biochemistry, and urinalysis.

[0068] Blood samples were collected for measurement of plasma COMPOUND I
and COMPOUND I-glucuronide concentrations via a validated LC-MS/MS method.
Individual and mean plasma COMPOUND I and COMPOUND I-glucuronide
concentrations as a function of sampling time were plotted on linear and log-linear scales.
Individual pharmacokinetic parameters were derived by noncompartmental analysis and
summarized by treatment. Attainment of steady-state, dose-proportionality, and gender

comparisons were evaluated graphically.

[0069] There were no deaths, serious adverse events, or premature study
discontinuations. In general, adverse event rates were similar in the placebo and treatment
groups; six of eight subjects (75%) in the placebo group and 18 of 24 (75%) in the treatment
groups experienced at least one adverse event. Tables 1 and 2 summarize the treatment-

emergent adverse events observed in the study.

[0070] A drug-related adverse event was defined as an adverse event that was
considered "possibly related" or "definitely related" to study drug in the opinion of the

investigator; there were no drug-related adverse events that were deemed as definitely



main inclusion criteria were: (i) aged >18 and <65 years; (ii) body nass
index (BM) >18 and <30 kg/n2; (iii) nonsnokers w thout a history of drug
or al coholvoabesssyos6i v) nornmal bowel novenent frequency egmriusgo®hespast
nonth; and (v) femal e subjects had to be postnenopausal or surgically
sterilized. There were 16 mal e and 161r§emal e subjects who participated in
the study. Subjects ranged in age from25 to 65 years. BM (weight in

ki | ograns divi ded by hei ght |n neters squared) ranged from 19 to 29. [0067]
Subj ects were random zed 3:1 to COWOUND | oral solution or pI acebo oral

sol ut i sfatedieEudnmg. (heapgionty ofshe dugriglated 41%{9586%%\@%?#1@}6 dose on the

ht h 0
128 g My G B MRSt B0, 63 G0% Nord fla £9RRA bd 7 (RPRPwef® 1O,
wer e t rated Mnmdéx’ateamimvse dvem;s diddhot uppear tehe/duie pélaredpwith B&:qtosslbleor t

i ncl uded f qur rral e, and_fou femal e _subjects. Subjects did not. receive

opi oi d kerEHAPP! AiFFingE- Nosubieghip. thegpeenlreg d9se gEOURS CXRETIFRPE iFFIAGFSadver se
event s; ol aboratory
par ot A SR e £ L R B O arts A O e Rorb e

[ 0068] eﬂb@tedcexhdrptlaessmé{osvmf Itwotoédlght)suhjmassnnrthapm:ehﬁ goupaisa COVPOUND |

and COVPQUND | ucur opi de copcentr t| o S via val i dat ed. LC- M5/ M5 et hod.
i vi GeeRmearss dedtness) Hofeinealie eerRisa RO B,

concen@rea&b(%&og@pﬁlcfdﬂgﬁéés%r@Bbm [ ng time were plotted on |Iinear and
| og-linear scales. Individual pharmacokinetic paraneters were derived by
nonconpartmental analysis and sumeigRt by treatment. Attainnent of

st eady- E:[ ?:t'e rgg§§1 @P%J&r %ﬁ“aﬁ@n?ﬁ Dﬁlte dg&g@g l§gnswere eval uat ed
gr aphi gaty—+66691+— —eat x e ERtS——06F

oremat §re study di scontinuat i oPROIERES Weher 4l | S&ﬁd\?@?ss“é‘ﬂéven?"t? RERbeR
si ni | ar| Peset®eh| acebo and rradxerﬁeaﬁ‘fermsmu sadverse eyentsi %nir advgipeeyeaty 4509 in

the pl 3 Ribmbgi(we®) and 18 off 24 (76% in the tredfnent 29
25 mg Q12H (n=6) 4 66.7 7
60 mg Q12H (n=6) 5 83.3 13
125 mg Q12H (n=6) 4 66.7 14
250 mg Q12H (n=6) 5 83.3 23

Q12H, every 12 hours.



groups experienced at | east one adverse event. Tables 1 and 2 sumarize the
treat nent energent adverse events observed in the study. [0070] A

dr ug-r el avedo@dnseisse event was defined as an adver se event/ushan/ 00mse
considered "possibly related" or "definitely related" to study drug in the
opi nion of the investigator; there meg& no drug-rel ated adverse events that
were deened as definitelyrelated to study drug. The majority of the
drug-rel ated adverse events were of mld intensity; of 69 drug-rel ated
adverse events, 62 (90% were rated as mld and 7 (10% were rated as
noderate. Adverse events did not apg@k 2o be dose related, with the

possi bl e exdeeatment-dimeyigent Adyerse HyentsfPecurring inMMopxsThan 1Subjerttiose groqu
expgrienced di zzilness. Two of six subje¢ts in the 125- 125 gigoup| andso higce ¢f
si X [suldweedeEviehit t|he Plabeb) Jf 28neQIeH ¢rstafg Y RH riess Qimevel, tgmEf
ei ght subj ects i thNggycebo gr@dy)al S¢ expeEgenced dwgzgpess NXN’6)
g: 'erlca' Ly signi fITEagN. T RD- Eé@ﬁt?‘k'xf‘?_'tﬁ {; ! ‘ﬁéé%‘fg N Events
Trec%m&é‘m{;t Advelsd Elents QLZH, mIZW 12fhrur< S—Ev 1_< nubber nl.f
eveeron'SHB’ﬁ}and n, “nunheT— of $Thj ects rprm'rtl ng—p\mntl Ill =\/¢=}y 2 1
hour|diafrher 1] POUND | as| rapi dily—absorbed.| as dvi denced lby| a st eép—
i ncrldRiseolofedfecesfa COMPDURD | cbncéntlk afi on at| all |dose | bvets| Secondary
COVHQUMDIenceoncentratt i on- tli np pof i|l e-p¢aks or| shoyl dexs fol2l o ng t he—
I ni tliduspeak werdq frequentl y| observyed,. éspqci gl Iy dt Tpwel dosks. 2Ma)fi mum
COVRTERLE L, feaSmd concentrat) on (Crax] and_area _under _The| plasm §OVROUND]| |
conc%gr{atlon tine curve (AUC) val yes were |inear (|dose-pf opor.ional) on

Day Jcﬁh#{erl_és%_o q u'lU>i Ig!(Tdbiib Jand A Mt hacf cKkietyes_wene

b 2

evi de romt he |pl asma OUND | {concéntratijon-tijme profil'es|on Day 8
(FI ¢Lef ed-,rga,qtlgnq
Back pain’ 1 1 — — — — 1 1 1 1
Myalgia — — 1 1 — — 2 1 2 2
Dizziness 4 2 — — — — 2 2 5 3
Headache 7 2 1 1 2 2 -2 2 1 1
*Events, number of events reported; n, number of subjects reporting event.
QI12H, every 12 hours.
[0071] COMPOUND I was rapidly absorbed, as evidenced by a steep increase of

plasma COMPOUND I concentration at all dose levels. Secondary COMPOUND I
concentration-time profile peaks or shoulders following the initial peak were frequently
observed, especially at lower doses. Maximum COMPOUND I plasma concentration (Cpax)
and area under the plasma COMPOUND I concentration-time curve (AUC) values were
linear (dose-proportional) on Day 1 and Day 8 of dosing (Tables 3 and 4). Multi-phasic
kinetics were evident from the plasma COMPOUND I concentration-time profiles on Day 8
(FIG. 1).
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therapeutically effective doses for the treatnent for O C and ot her

mani festati ons of OBD. Thus,

treating or pPAuHRAR MnQQC@MPUIWquPWcoﬂﬁ&ftMth%térB PapBli ent

treate

Phar macoki neti c Paraneters Da 1 AUCo-12, area

Cmax>

concentrati on.

concentration-tinme curve fromO to 12
Q 2H, every 12

doses.
ol d

at
nts,
plasna
al

eder §FasHRCOMPTIN D O 8eitf iR Altih €AY ¢ frog0 td NEhORSEr ved
SHTB Y Y2 hduROYDS standard
m}l{rgﬁ& that orally

ng opioid antagonlsts can be adm nistered in

the praaBRri4 i nvention provides a nethod for

with ar opr ol Mean (SD)
Dose group Cmax tmax AUCp.12 ti2z
(ng/mL) (h) (h  ng/mL) (h)
25 mg Q12H (n=6) 96.87 (55.38) 1.92 (0.80) 363.9 (151.0) | 9.389 (2.044)

60 mg QI2H (n=6) | 288.2(102.9) | 1.42(0.74) | 961.1 (323.2) | 10.96 (4.176)
125 mg QI12H (n=6) | 489.7 (112.8) | 0.75(0.61) | 1457 (588.6) | 11.67 (3.111)
250 mg Q12H (n=6) | 1054 (364.1) | 0.69(0.30) | 2985 (1057) | 10.52(2.497)

AUC,.12, area under plasma COMPOUND I concentration-time curve from 0 to 12 hours;

Crnax, maximum COMPOUND I plasma concentration; Q12H, every 12 hours; SD, standard

deviation; Tpax, time to maximum plasma COMPOUND I concentration; Tz, terminal
plasma COMPOUND I half-life.

[0072]

The observed terminal COMPOUND 1 half-life was approximately 11 hours,

independent of dose. Steady-state was generally reached within a few doses. Plasma

COMPOUND I—-glucuronide concentrations were approximately 100-fold less than plasma

COMPOUND I concentrations. Glucuronidation was not affected by dose level or duration

of dosing.

[0073]

These results demonstrate that oral COMPOUND 1 is safe and generally well

tolerated at doses up to 250 mg twice daily, with no serious or severe adverse events, and no

discontinuations for toxicity. COMPOUND I appeared rapidly in plasma after dose

administration, demonstrating its bioavailability as an oral drug; pharmacokinetics were

linear (dose-proportional), and the observed terminal plasma COMPOUND I half-life was

approximately 11 hours, independent of dose.



wi t hout significant inhibition of the central analgesic effect of said
opi oid, said nethod conprising orally adm nistering a therapeutically

ef f ect i vewdas®/13fosa peri pherally acting opi oi d ant agoni CTnIS20000828561aN
twice daily, wherein said dose provides therapeutic benefit for at |east
ten hours each day. As the results abgye dempnstrate, COMPOUND | has a
serum hal f-1ife of about 11 hours and”can be adm nistered safely at
relatively high doses. Thus, in one enbodi nent of the invention, in which
t he antagoni st is COVPOUND | or a simlar PEG opioid antagonist, the

t her apdWiddal | y efhedssultsalsegismanstratg that oallycaadstinisredy peapbesallyracting: day
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t herapeutic benefit is the treatnent or prevention of opioid-induced bowel

dysf uneeiusnhalf-lifeoeftabehghl heuraand camhbdradministesed safelyae nelativelnhighglesésc ef f ect

of saidwopi.oid, | ne di.nent.. t.he .antagonist is. rom t he
aroup a3 SR smBedEeR PRI ER R, MO BN AT R S BN yon ¢
I n one spADQPB®Bpioid Adagoti oM itisdrapeutiCkIVPERSIRVE d8se i8 i1 h MArdgalofBE@m@R) oi d
ant agoni st, and the therapeutically effective dose is in a range of 25 ny
t o 250 278 mbperday (Edeyeajewen dnses edbstag, 0 gig, 15mey 15mg, srf 20 memgr davny,
and 20 - I f | ' . be . L St d once
daily c(): ngg 8i|§§ :Bgl ggx?th‘% r\}tvgilgﬁ g}ag%%gkﬁgfg{ee\ég&a%nrﬁ%ag or eﬁll%?rlgg)g ou(%sr ifior

doses administered throughout the day (such as, for example, on the same dosing schedule

as the opioid being administered to the patient). In various embodiments, the daily dose is 5,

10, 12, 15, 20, 25, 50, and 100 mg per day. Dose amounts can be adjusted accordingly for

PEG-opioid antagonist compounds that differ significantly from COMPOUND I in

molecular weight/bioavailability/activity, etc.

[0075] The present invention also provides unit dose forms of a pharmaceutical
formulation of an orally administrable opioid antagonist that provides at least 10 hours of
therapeutic benefit to a patient taking an opioid, wherein said therapeutic benefit is the
treatment or prevention of opioid-induced bowel dysfunction without significant inhibition
of the central analgesic effect of said opioid. In one embodiment, the antagonist is selected
from the group consisting of methylnatrexone, alvimopan, and PEG-opioid antagonist. In
one embodiment, the antagonist is COMPOUND I or a similar PEG-opioid antagonist, and
the therapeutically effective dose is in a range of 25 mg to 250 mg per day (and even lower
doses, e.g., 5 mg, 10 mg, 12.mg, 15mg, and 20 mg per day, can also be effective), which
may be administered once daily or divided into two or more doses administered throughout
the day (such as, for example, on the same dosing schedule as the opioid being administered
to the patient). In various embodiments, the therapeutically effective dose is 5, 10, 12, 15,

20, 25, 50, and 100 mg per day. Dose amounts can be adjusted accordingly for PEG-opioid



the day (such as, for exanple, on the same dosing schedule as the opioid
being adm nistered to the patient). In various enbodi nents, the

t her apeutwoabdyi3edstecti ve dose is 5, 10, 12, 15, 20, 25pcHAs2@mmoB8O ng per
day. Dose anmounts can be adjusted accordingly for PEG opi oi dant agoni st
conpounds that differ significantly fspm COMPOUND | in nol ecul ar

wei ght/ bi oavailability/activity, etc. ?0076] I n anot her enbodi nent of the

i nvention, the unit dose formfurther conprises a therapeutically effective
dose of an qpioid, optionally wherein said og&oid ant agoni st is present in
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reaches its Cnax in said patient wthin 3 hours of said adm nisteéring step.
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frustrating the purpose of the abuser and also providing a safer dose form of the opioid.

[0077] The results above also show that the present invention provides a method for
inducing a bowel movement in a patient suffering from opioid-induced constipation without
significant inhibition of the central analgesic effect of the opioid in said patient, said method
comprising orally administering a therapeutically effective dose of a peripherally acting
opioid antagonist, wherein said opioid antagonist reaches its Cmax in said patient within 3
hours of said administering step. In one embodiment, the antagonist is administered no
more than twice per day. In one embodiment, the antagonist is administered only once per
day. In one embodiment, the antagonist is selected from the group consisting of
methylnatrexone, alvimopan, and PEG-opioid antagonist. In one embodiment, the
antagonist is COMPOUND I or a similar’ PEG-opioid antagonist, and the therapeutically
effective dose is in a range of 25 mg to 250 mg per day (and even lower doses, €.g., 5 mg,
10 mg, 12.mg, 15mg, and 20 mg per day, can also be effective), which may be administered
once daily or divided into two or more doses administered throughout the day (such as, for
example, on the same dosing schedule as the opioid being administered to the patient). In
various embodiments, the therapeutically effective dose is 5, 10, 12, 15, 20, 25, 50, and 100

mg per day. Dose amounts can be adjusted accordingly for PEG-opioid antagonist



day. In one enbodi ment, the antagonist is selected fromthe group

consi sting of nethyl natrexone, alvinopan, and PEG opi oid antagonist. In one
enbodi menwQ 200ve13a086agoni st is COVWPOUND | or a simlar PEGTas2a0@02856

ant agoni st, and the therapeutically effective dose is in a range of 25 ny
to 250 ng per day (and even |ower dosgs, e.g., 5 ng, 10 ngy, 12.ny, 15ny,
and 20 ng per day, can also be effective), which nay be adm ni stered once
daily or divided into two or nore doses adm ni stered throughout the day
(such as, for exanple, on _the sane dosing schedule as the opioid being
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contenpla&éon of this disclosure.Wat is clainmed is: 1. A nethod conprising
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or nore peripherially mediated opioid-induced side effects. 3. The nethod
of claim1, used in the treatnent of an individual suffering from

opi oi d- i mdoced/13osel dysfunction. 4. The net hod of cl ai mCT/USa@em0isse t he
treatment of an individual suffering from opioid-induced constipation. 5.
The nethod of claim1, used in the p_rfaé_enti on of one or nore peripherially
nmedi at ed opi oi d-i nduced side effects. 6. The nethod of claimb5, wherein a
therapeutically effective dose of an opioid is admnistered to the
individual within 24 hours of adm nistering to the individual a

t her apd¥hatigiclaijmeddsict j ve dose of a peripherally acting opioid antagoni st.
7. The nethod of claim1, wherein the peripherally acting opioid antagoni st
i s admi ni st dr cimetiod cangaigingrallhedmintidterihgto anliadividiial aterapentitdily

peri phetal | cti opi.oi d, ant.agoni st is adnmi nistered twice a day. 9. The
met hod © Ctb‘%éa‘ﬁ)ﬁ? ?Lpg Rﬁg‘?]ﬁaﬂlﬁﬁémgé’?%‘é BAPEQPIY IO EHe tg‘ﬂbt"ﬁ%‘? ﬁﬁﬁ’er ally acting
opioid antagonist is from10 ng to 100 ng. 10. The nethod of claim9,

wher ei n t he 2t otteimélRbd ¥f €8s 1 Ofsell e tHeardalhait ¥ by iRtidi8l QPfefhg A/ &toNi st
is from25 ng to 100 ny. 11. The nmethod of claim 1, wherein the

t her apenmogap¢ripherialy mediatefoepioidrindpredside gffestsal | y acting opi oi d ant agoni st
is from5 ng to 50 ny.12. The nethod of claim1l, wherein the

t her apeutical | j i eyt .6 be it r_ at | east
ton hours cacrPsanBGAbE Gaie TR RATH bR Rt b Br AR R R elihe WLt 1
benef i oploid-iretueed eslvélrdysfunbgorgr oup consi sting of the prevention of an

opi oi d-induced side effect in an individual and the treatment of an

i ndividual S4Uf %rnllcggocj (r>P c[]]ai?r?l,o 15)s|68|ir(1j Eﬂentge%%ggnt%lf(gg ir? iI/i%ﬁgl'suffering from

opioid-induced constipation.

5. The method of claim 1, used in the prevention of one or more peripherially

mediated opioid-induced side effects.

6. The method of claim 5, wherein a therapeutically effective dose of an opioid is
administered to the individual within 24 hours of administering to the individual a

therapeutically effective dose of a peripherally acting opioid antagonist.

7. The method of claim 1, wherein the peripherally acting opioid antagonist is

administered once a day.

8. The method of claim 1, wherein the peripherally acting opioid antagonist is

administered twice a day.

9. The method of claim 1, wherein the total daily dose of the peripherally acting
opioid antagonist is from 10 mg to 100 mg.

10. The method of claim 9, wherein the total daily dose of the peripherally acting
opioid antagonist is from 25 mg to 100 mg.

11. The method of claim 1, wherein the therapeutically effective dose of the

peripherally acting opioid antagonist is from 5 mg to 50 mg.



14. The method of claim1l, wherein the peripherally acting opioid

ant agoni st has the following fornula: Fo p nula | wherein: Rl is Hor an
organi ¢ ragizea13788 is Hor OH4 R3 is Hor an organi c radraskoootbmsseott ed
line ("-") represents an optional double bond; Yl is Oor S; and (n) is an
integer from3 to 20, and all stereoisgoners thereof as well as

phar maceutically acceptable salts of all of the foregoing. 15. The nethod
of claim1l, wherein the opioid is selected fromthe group consisting of

1- a- acetyl met hadol, alfentanil, al phaprodine, ~anileridine, bremazocine,
bupr enor phi é; Themsatikefnlaimebaehsiein the therapgblically effestivg drse provides a

di acet y| eﬂmgﬁneﬂqifg}yaqu&ﬁpt%ﬁihﬁﬁrs. E}WL};mrphi ne, fentanyl, hydrocodone,
phanol, nepe

hydr onmor phone, Tevor ridine,” met hadone, methotri meprazine,
nor phi ne, nal buphi ne, nefopam nornophi ne, noscapi ne, oxycodone,
oxynor phone,13pdjhawesthoteof qheint haevldreia, thgtietapduticbenelieisazleciaddrom the
propi ram propoxyphene, sufentanil, thebaine, tranado] and pharmaceuytically
hccept 8B CarsiiEs! (B pFPYERtaN S srLaRigigrRGuced idestiret wgth togsal pa ehe
steps @katnidn} oPEHNBIVIARA sierify B8miAUpididialucad tagleppgut i cal Iy effective
amount of an opioid to provide a central analgesic effect; (ii) orally
adm ni stering, before, sinultaneously with, or after step (i), to the
i ndi vi dual d4t Abeapethad efxdlaign bifwhkaseintke perinherallyfacting epiophantagdnystdes theg
opi oi d ant agoni st ,

following formula:

R-0 Y' O—(CH,CH,0)n-CHs Formula I
wherein:

R'is H or an organic radical;

R?is H or OH;

R’ is H or an organic radical;

the dotted line ("---") represents an optional double bond;

Y!'is O or S; and

(n) is an integer from 3 to 20,

and all stereoisomers thereof as well as pharmaceutically acceptable salts of all of

the foregoing.

15. The method of claim 1, wherein the opioid is selected from the group consisting
of 1-a-acetylmethadol, alfentanil, alphaprodine, anileridine, bremazocine, buprenorphine,
butorphanol, codeine, cyclazocine, dezocine, diacetylmorphine, dihydrocodeine,
ethylmorphine, fentanyl, hydrocodone, hydromorphone, levorphanol, meperidine,
methadone, methotrimeprazine, morphine, nalbuphine, nefopam, normophine, noscapine,

oxycodone, oxymorphone, papaverine, pentazocine, pethidine, phenazocine, propiram,



wherein said dose of the peripherally acting opioid antagonist: (a)
provides a therapeutic benefit for at |east ten hours; and (b) does not
cause si gwDf2p@arsrossnhi biti on of the central anal gesic ePC&ats200/0028%6 uni t
dose form conprising a dose of an orally adm ni strabl e opi oid antagoni st
sufficient that, upon admnistration 4o _an individual, provides a

t herapeutic benefit for at |least 10 hours. 18. The unit dose formof claim
17, wherein the individual is experiencing a central analgesic effect. 19.
The unit dose formof claim 18, wherein the unit dose form further

conpr i SEPOXYPIBEeRt 2k thebawres wamadel and phampacgufically areeptaple saltsof gaght dose
formo { - Wherein the individual is not experiencing a central

anal gefgfgle%&gé{%.g' 21. The unit dose formof claim17, wherein the

t herapeutic benefit is the treatment or prevention in an individual of

opi oi d-i nducigd sid ffect., 22 An orfal |y adm ni strable, peripherially
acting opi oild AhsHoRicOmPRSIREARe ${ePS9% - | ife in humans of greater than 10

hours. 23. AYalhossteRARtd s Ad; It i | S¥in Vg lio @
her apeut | o B 0o st

wher ei pravadaia eenttabandlgasiccefec bowel novenent in an individual receiving

opi oi d ther apnd sufferi.ng.from opi oi d-i nduced copsti pati on. w t hout
ol gni i cant GRHRLY pdBinge befosssphplianeans]uayifh. of e istaprtik MubBpi o1 d i n
sai d i ighividdatal therdfeutdalP eitestiveURIun® b8 peripcr M1 y2ediin B loplcRd hitdgdristan o
i ndi vidual a therapeutically effective dose of a perripherally acting opioid
ant agomhsrein o#id desarishe geprherahieacting ppidd Artggepsto(al psovidesartherapediches its
Cmax i ¢ indiyvi | withi hour.s _of sai.d adm,nsteri-ng. 25.. A net hod
conpr 1 DRIl AL A Noull b by BoBOMG kil SN APUIMTREL SLIE cohiPel

analgesic effect.

17. A unit dose form comprising a dose of an orally administrable opioid antagonist
sufficient that, upon administration to an individual, provides a therapeutic benefit for at

least 10 hours.

18. The unit dose form of claim 17, wherein the individual is experiencing a central

analgesic effect.

19. The unit dose form of claim 18, wherein the unit dose form further comprises a

therapeutically effective dose of an opioid.

20. The unit dose form of claim 17, wherein the individual is not experiencing a

central analgesic effect.

21. The unit dose form of claim 17, wherein the therapeutic benefit is the treatment

or prevention in an individual of opioid-induced side effect.

22. An orally administrable, peripherially acting opioid antagonist having a half-life

in humans of greater than 10 hours.



effective dose of a peripherally acting opioid antagoni st, wherein said
peripherally acting opioid antagoni st provides an area under the curve from
0 to 12 hwonrsoshisew ng the adm nistration in the rangeprafi/tibd@ohorsss x
ng/mL to 1300 hours x ng/niL.

-27-

23. A method comprising orally administering to an individual a therapeutically
effective dose of a peripherally acting opioid antagonist, wherein said method induces a
bowel movement in an individual receiving opioid therapy and suffering from
opioid-induced constipation without significant inhibition of the central analgesic effect of

the opioid in said individual.

24. A method comprising orally administering to an individual a therapeutically
effective dose of a peripherally acting opioid antagonist, wherein said peripherally acting

opioid antagonist reaches its Cmax in said individual within 3 hours of said administering.

25. A method comprising orally administering to an individual a therapeutically
effective dose of a peripherally acting opioid antagonist, wherein said peripherally acting
opioid antagonist provides an area under the curve from 0 to 12 hours following the

administration in the range of 140 hours x ng/mL to 1300 hours x ng/mL.



