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pathogenesis of IBS, improved methods of treatment are necessary as no satisfactory

treatments are currently available.
IBS is present in approximately 20% of the adult population in the United States.
IBS is common in a young population, with most new cases presenting before age 45.
30  However, some elderly patients are troubled by the symptoms of IBS, as are children.
Women are diagnosed with IBS two to three times as often as men and make up 80% of
the population diagnosed with severe IBS. Although IBS is not life-threatening, it is

painful and can be socially debilitating.



Wnen are diagnosed with IBS two to three tinmes as
often as nen and nmake up 80% of the popul ation

wolcagnoserd with severe | BS. Al though | BS i's noPCT/US2004/010996

10

20

25

30

life-threatening, it is painful and can be socially
debilitating. WO 2004/091622 PCT/ US2004/010996 -2 IBS
patients typically fall into tyao broad clinica

groups. Mst IBS patients fall into the first group,

whi ch h@yea aé}f#so&"?eal BRif AREIAIRR Vb IbsaMR B8 fall
bowel habﬁ}s t ha 1 Rﬁc | ude constlp%t?@% lnﬁlarrheamg?msa

al inter thafirshgrosp rdtishdisy's ahsloming! primpyspeated Wik alieredlppivel habits that
g A QéonE%tleﬁtdlleﬁmgé of Ql'ig’rlfa'tlﬁg §0r@§15dtl%f1‘ taﬁ“d Hthtrllﬂeap %9 Le%§r§i

di arr pa lents experi ence sever al
S yerpefsl BS patierdscontpdioesi mﬁ¢m9p‘éﬂﬂh paiglpssahiasthed olfest IRS mtte@ts

ga&perl%lcggweﬁpﬁ% ﬂ)'e{‘%?&ﬁ) s APl agh(g}hﬁﬁtdaﬂ]ahlte?é/mablts gas,

ySpepsl a urn, nausea, vomt
paflatejnm@, efipsogastiinisstintal symp@r@pﬁs egs ysnensia, lawrﬁ nai neweqa vomiting.

rgxgr S?aQ%,atls §§? @& iRt J%BQ?@&?AS%H Qﬁ%éeﬁ%gg PSE! Y

been’ propose nor nal gut
rmt or drtd pethogaesis alclBiSvs pqp,rly@ledﬂrﬂacbd itehas bden proposed that

3;) l'Irnn%ll 2 tgls%/n%qgljlsggj a}%?w yagé?ltrgf éﬁh%ﬁ Q)?s'?&n%ﬁo Z)%}/C%glﬁglcal

PUM a ors e
bedhstenbanices Jsaesst dned lmemakfaétonseaqhqmy asxy)m em r ol e | S

| nport in t nesi s of
St F ongitysgestibiheti BBy WRERER B BBt s Gyt in e
e nthogaddsisif $B5S. dﬁnsmm 1& bstrdni3fy ssiygasted rhsy cheadiaichlaissooiation b

clinical, associ at. tress

C e AERERL R RSt St paoh o g FRoTBien of strss

t %ft]ﬁﬁ@@lﬁﬂﬂ@ﬁ eRdtbrbdtionpindaRd dbiapdutic @ésbbr&ﬁlto ﬁiﬂtﬁ&ﬁples that act
A It1gn positron. Ssi on t onogr aphy shown

> al ?'b‘ieé% 33 '}{'F?\‘ F%Sguf‘tflﬁéﬂ"“&‘/ BOUAN HIERY PPMGgraphy hagghown
paélteﬁft%ﬁs fn&b%bﬂaveeréwalfbﬁﬂidtﬂbw ih MBS patuRIrslativeft® healthy individuals.
exanp ealth IndIVIdUﬁ rectal dlstentlon

i n'éqr@é@’egleﬁn SeRknw i vidhain s gkt InErasgR i el b inytag@nterior

a ¢iRgllNB coekha RBIoAMHINGA R ce AP bFE® réc@FBRt Wisen a\M@&d these
activated, these central opiate receptors may hel

r eefta QPEEISFSPIATHFAY hel%@w SensEs PRI Eﬂwgve&dBﬁ@@ﬂe@@ "do not

exaahbdntm&re@se&%s&i 6k 4P@e hhtBMbricthehiRR RREE Lok iaBGHLIBE 6f the
cortex, but show activation of the prefrontal cortex

i nPreBeTdTOEe i) rePERsAIto Kkl APHYtion Obin fesPoRTedp BRfiEpatign of rectal
anfibeh PR | AfivRon" & SedtontadlodE L8 FHoREht t@gétfvy@ta'v%laﬁ’dce defork

frontal |obes is thought to activate a vigilance
neviloin khe tepin thap increasep plgitaess.nBhe ankrsipeeisgdate pertergad the prefrontal

Th&)rt%gtaf?er YeHéve 't(pch/ AcSpr [ﬁlﬁ?ﬁlt@tQQSstolgﬁ i€ 115 @ajtlents the
Derieved T

cortex are |l eve ve reclpr oca I nhi
asprefsreatinlowtivation of IBSppépnterse withpt 28ivpsiafa) rtleqﬂnteallor cingulate

aC&J Qﬁé B%pe\%d td E‘eea Harn% %Qé}%tﬁkl dyORficth HRAHG (S A iNRlas QD

perceptlon of v1sceral pam Patlents with IBS frequently demonstrate increased motor
reactivity of the colon and small bowel to a variety of stimuli and altered visceral
sensation associated with lower sensation thresholds, which are believed to result from
central nervous system dysregulation.

Alterations in gut motility have been detected in IBS. For example, patients with

constipation-predominant IBS have fewer propulsive contractions after eating (Talley,
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normal segmentation/propulsion sequences. The side effects involving bowel
hypomotility that accompany the use of exogenous opioids for analgesia might be
exaggerated responses to normal opioid functions in this organ.

Treatment of IBS with centrally acting opioid antagonists has not been

successfully demonstrated. The centrally available opioid antagonist naloxone has been
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30 Throughout the body, it is believed that calcium channels of cells within the
central nervous system are involved in the pathogenesis of endorphin-mediated

pathologies such as IBS. These pathologies are characterized by elevated, free and
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Elevated levels of PTH, often caused by primary hyperparathyroidism, is the most
common cause of hypercalcemia. Elevated PTH levels also cause hypercalcemia found
in patients with familial hypocalciuric hypercalcemia. Many cancer patients with

30  hypercalcemia have normal levels of PTH, as malignant tumors often produce PTH-

related protein (PTHrP) which also raises blood calcium levels.



functionality of calciumchannels and the rel ated
consequent activities and functions. 15 Cal ci um has

whzewosid ni stered in conjunction wth opiate PCT/US2004/010996

10

15

20

25

30

ant agoni sts to prevent calcium outflow fromcells,

t hereby preventing worsening of the cellul ar damage

and treating endorphin-nedi aged pat hol ogi es such as

I BS. Opioid antagonists in conmbination with cal ci um

sal ts RasBerR@sihdiAaekioPREbetcalckinf.is eR@isQﬂfvmi\bin D, as a result of
5,811,451, The adn1n|strat|on of cal ci

c B ArEsardsss sich AS gAY %?tslfscﬂ%seanﬁé@m s %&?'SPWHB ffom

t RidR8y fafllidel &dnal %arﬁf BN@B hypertHyRedisa a;Lr@loHﬁ@dQMHdbﬂWatfanHée of
cells into the bloodstream as, the cel]ls were alread

Yy
i HSEAPE W agynte altcbiah hiazsts dad IngptHion Af 1dmynighiationof large amounts of
adfftinhstration of calciumis beneficial in the
treatment of endorphi n-nedi ated pat hol ogi es such_ as
| BS, iThere AU e FCTH 0F SRRSO S NPT EAISFHA AR e abdgmrlim

f ¥YmARATRkE etaPyniFRINYs HEPR! b%n@fag i, Kidrky %ﬁbf@ﬁ&ﬁlﬁﬂﬁﬂl@bam
an excessi ve amount 25 of ciumih the

Pardkidypyctanch erYrpSCHTMPPaRg Swhtaaﬁﬁmewowgmrataélhty, and
Cﬁlugéﬂépspﬁbgﬂﬁ%éhrhsm@cl@%y El evated | evel s of PTH,

often calse primary hyperparathyroidism is the
nost E@whﬁnmmhy@mmwwém@al@ém wclugy ehdgméngl pappy nausea,

@%{rﬁl@g,?#ﬁ%? g}ﬁ)@ t%earﬁycgﬁgt ggtio(ﬁe Iﬂn@e iI%J Pzglem!s @yp@&ﬁl& Qb Suffer from

_ ypocal ci tUric hypercal cem a. Many cancer
p dtesesymptoms, if igandasippbleda hdreinister brogenaus cateium te (hekepatients,

Pl—m e 9&%1{@*{1@@?&% talﬂggg‘(%sx%gttem l%gﬂg GR. PTH rel ated

pro el n O raise ood cal ci um
| evel s. WD 2004/ 091622 PCT/ US2004/ 010996 -6 Anot her

common cause of hygﬁwlkgqraﬁﬁgéng{;gﬁ%ﬁf vitam n D,
as a result of di

g r anul Onabﬁuhs umﬂeslgmg tpsthowpelogiahlmameac@mnbtaihg o glesdlgut
h)l}‘b)ﬁ yrw ﬂrg?a\c{fle an]we ?YSP%’%%@%)% m‘?o ?rruiaéfm 8{" norl’nal eperl]stalsis with a
t h@nmm pitedem mgteto segmahtaam thtazut demal aﬂdtallmug detrayamert of
adni ni st on_of 5 calci Ther

22 s Rl S s Pm Bl hop b R G e PR
aby&ﬁlsfbmabf canytifationand ke fed erdmsiy, nppaiksts swthhirrasbldbove]

C et G vaY oar Sy SRR AuPBlerto e

I efiddgaiiub lopipids arechosdible Gidliiaforssiy Mzt cdnmo i giit sagméﬁﬂﬁﬁ)h @nd

?:qéq?sg?gés g%gg-ﬁrgeﬁsﬁl?rg lﬁ lgg ﬁgg@c‘gng rlgglle%]; thha¥g %gr?p%eraﬁy acting opioid
antagonist such as methylnaltrexone would be beneficial in the treatment of irritable
bowel syndrome.

The invention is based, in part, on the surprising discovery that the administration
of peripheral opioid antagonists such as quaternary derivatives of noroxymorphone in the
absence of calcium can be used to treat irritable bowel syndrome (IBS). Because of the
uncertainty in the mechanism of irritable bowel syndrome, the strong evidence of a
central nervous system role, and the known importance of administrating calcium ions to
treat endorphin-mediated pathologies such as IBS, it was unpredictable and unexpected

that peripheral opioid antagonists such as quaternary derivatives of noroxymorphone,
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stool frequency, altered bowel habits, bloating (e.g., abdominal bloating), constipation,
diarrhea, alternating diarrhea and constipation, flatulence, gas, mucous in the stool, and
upper gastrointestinal symptoms including dyspepsia, heartburn, nausea and vomiting.
In some embodiments, one symptom is ameliorated. In other embodiments, two or more
30  symptoms are ameliorated. The symptoms ameliorated may be any one, any
combination of two or more, or all of the foregoing symptoms. Each such combination

is intended to be included as if specifically recited herein.
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therapeutic agents
mg/kg body weight of the patient. In some embodiments, the dosage may range from

w

0.001 to 0.45 mg/kg body weight of the patient. In other embodiments, the dosage may
range from 0.1 to 0.3 mg/kg body weight of the patient. For subcutaneous
30  administration, it is preferred to administer a volume of 0.5 to 1.5 cc to the patient to

avoid pain.
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pharmaceutical preparation is administered as an enteric-coated, sustained release
formulation. In still other embodiments, the quaternary derivative is administered in a
colonic site-directed formulation.

In some embodiments, the patients treatable by the methods of the invention are
adults. In other embodiments, the patients are children. In some embodiments of the
invention, the patients treatable by the methods of the invention are female. In other
embodiments, the patients are male. In some embodiments, the patients are younger than

60, and in other embodiments, the patients are over 60 years old.
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administration. Formulations for oral administration include a capsule (e.g., a solid-
filled capsule), a powder, a granule, a crystal, a tablet, a solution, an extract, a
suspension, a soup, a syrup, an elixir, a tea, a liquid-filled capsule, an oil, a chewable

30 tablet, a chewable piece, an enteric-coated tablet, sustained-release, a site-specific release

dosage form, and an enteric-coated sustained release tablet or capsule.
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BRIEF DESCRIPTION OF THE DRAWING

Figure 1 illustrates a kit according to the invention.
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agent Imyefdfre:dlfnmt hie reeth&dsoif tlrdlpféseﬁmntﬁ(mnmcdl%ﬁ édnnmstermg to a

' for | ati ons descr

ABEn oM st A onid BHP e L BrrttRE P term
al paviphéeral dbdlgnatémhadlm doingponad actxrprﬁkelvulm ;fhyslologlcal systems and

m ni sterin ne, or of epgrations
S HTHICB TS PR G R e Rerbws e e JRIPOHd Jpos ot Feadily
aderosyi thd Elbbdﬁ&amrtﬁnﬂzfr Tﬁkﬁpdﬂfpﬁ@&lﬁﬁﬁ bieibig antlag‘orﬁs]ltﬂ eoripdunds employed
sug an enema, a gl oye, .an infusion set
R e R I e P R e qr
angkpeerf toaafRiitesthaltiissuel wMﬁﬂ’HxhibitmgaedﬁEédW@lﬁi gtferably substantially
manufacture is provided. The nethod involves .
co’i‘Fb|°?ﬂtﬁb“%YV%P¥§S%F%WS)d}SF‘GFYd gﬁf%eoﬁvbgfa“w{ywoaws aeivity”, as

anfideR ineinC meaHd ik s Hhant ARLEPRM bT the 9@@1@500‘1(%1&[ ivie ofthe
fornmul ati on according to the invention he net hod

cabFriphipreiBy oRiBidAnagRIE SABPPHTHE CBP IBKRA it eitsPRtamqtods is

acLEMiRBEHE NS gh pRALHemBEIiRRAE) ke &ﬂghér!ﬂ@nu opioid antagonist
antibiotic, and/or therapeutic agent wth

antQIRponds employes inilie gessqnh methedsiexhibitiless tha‘lfﬁbouéﬁf/‘&{fdli*ﬂ"'st

an%ﬁaﬁh%‘l&gnc@ﬂ&‘u@ﬁ ’nal% ENSI RREILE198 9% Mss (&N Ao CNS activity) being
optional Iy opi oi and carri er.
still more preferred.

The peripheral opioid antagonist may be, for example, a piperidine-N-
alkylcarboxylate such as described in U.S. patents 5,250,542; 5,434,171; 5,159,081,
5,270,328; and 6,469,030. It also may be an opium alkaloid derivative such as described
in U.S. patents 4,730,048; 4,806,556; and 6,469,030. Other peripheral opioid antagonists
include quaternary benzomorphan compounds such as described in U.S. patents
3,723,440 and 6,469,030. The preferred antagonists are quaternary derivatives of

noroxymorphone such as methylnaltrexone, described in U.S. patents 4,176,186 and



25 BRI EF DESCRI PTI ON OF THE DRAW NG Figure 1

illustrates a kit according to the invention. WO
wWQeMH081622 PCT/ US2004/ 010996 - 12 DETAI LED PCT/US2004/010996

DESCRI PTI ON The present invention provides nmethods for

treating irritable bowel syndrone (1BS) conprising

adm ni stering an effective anpgnt of a periphera

opi oid antagonist to aneliorate at | east one synptom

of 5,6 BS545 Itk leme;n@sl ofqeatalngfya:e&%oéy SthdroRyBoRbre lka@am
inthé art. Peri pheral opioid antagonists, as used
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effeGh by RlfdfenceiPBRir bitGedyl 00d-brain barrier into the
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known dbpastieniarht rieferpdquateseary StvAL CeHnpraryyorahene is
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undesira sid fects.” Nal oxone and

naib Blsedeseibesrie UsScisnieNos. 4G 157RKS; BEELERL 5i1AYEHEi064.591; U.S.
'nfya%nm§> fdofNbs. 56@29&11'8595%119@%@0@&9@@ AREHCS BusiRAME Nos.

era op1 ol id ant agonli Sts.
t hWQﬁﬁ/mi’a% and W%S/Méé,eeﬁch hm@iynnqomoratmw rgference. As used

a%ahS%FHyMItIerr?e” ﬁ%&e?ﬂtm&hﬁx‘?ﬂp%ﬂgaﬁgﬂ EH:mEl%

peri phier a ntagoni st conpoun

10 peri phM&hyldﬁﬁematsqﬁo¢lmtastalwsmtsem@wmelp@cdes f@élymnblleyn
on physi ol ogi cal systens and 15 conponents external to

t hwateledtsragliinggiofs iss24y29b 8 MethyInaltreanccis ayiilablg injppevder form
NOforhy Wl‘lr{cl(rodgpl%%ﬁaéenﬁcam ngmm o, ek Edn’?ﬂounc]r !fkeprovnded is

peri pheral mu opiold antagoni st conpounds enployed in

t h¥-4Pephdy rofersetpbasg B &nand ¢pptasiless thag 8i0d Ko upqeateniped
hi mréx%}f@ e)gthgganl?é%ét}{b(} yl\dw&%lﬂfltr&%%g%catlso 19entlﬁed as N- metlgl

gastroi ntestinal trssue e exhibiting reduced
s priefitesxat YromidssNamethyinalijexono M EXt $Grb 7358 MBUS2669 SR apltrexone

;cilb?@§%?%%%Mgga%§%%iheréﬁﬂg§§§gﬁéﬂ%h§i e
about 20%oispedief thhinrveatowl thginptiodact treating 1B conpeise
perdnﬂﬁl‘ét%%'gﬁ %%ﬁ&gf &Llc?}ﬁ‘aﬁggorﬁl)sf* %mfja? %&%ﬁgﬁﬁe\@? ﬁé/u%‘é abdht that is

t e prese SIS
preft en ppidideaghidstionperipherat goid @ntagdnast ai a patieatpu ferthg from 1BS.

20 Zmﬁgaﬁe&lg ggo et ﬁncalddseugr{%[; fpmﬁed to, ben oﬁl%%eg)ntel c%%.tphOddss’
aCatrithziSMOdln s‘ei‘eetn@l‘d&‘rotomrt ﬂw;ﬁiﬂ@uhhlﬂ.i%rs}(s SIR@,Sch()lecyBIlemm (CCK)

recep(t:or antaggr?lsts motlgn receptor agoklstrsn?nr" gnt gomsts na?ural killer (NK)
receptor antagonists, corticotropin Releasing Factor (CRF) receptor agonists or
antagonists, somatostatin receptor agonists, antacids, GI relaxants, anti-gas compounds,

25 bismuth-containing preparations, pentosan polysulfate, anti-emetic dopamine D2
antagonists, prostaglandin E analogs, gonadotrophin-releasing hormone analogues
(leuprolide), corticotrophin-1 antagonists, neurokinin 2 receptor antagonists,
cholecystokinin-1 antagonists, beta-blockers, anti-esophageal reflux agents, anti-
muscarinics, antidiarrheals, antiinflammatory agents, pro-motility agents, SHT, agonists,

30 5HT; antagonists, SHT, antagonists, SHT4 agonists, bile salt sequestering agents, bulk-

forming agents, bulk-forming laxatives, cathartic laxatives, diphenylmethane laxatives,
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5,270, 328; and 6,469,030. It also may be an opium

al kal oi d derivative such as described in US. patents
4,730, 048; 4,806,556; and 6, 4¢P, 030. O her peri pheral
opi oi d antagoni sts 30 i nclude quaternary benzonorphan
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ere y I'ncor pora
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and salts I nal t rgxone

h
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Itnbt mikted mgthpcﬁcblrmt)vmgs 254 256 C. I\/let hyl naI trexone is

e 1n a L 1inckro
Par macistr R ropaiegd anghdt Ml asHB e eizores through
prdﬂ“ht@ﬁdﬂdrﬁvrt@ﬁ-arﬂr%b&tm& dyd (’(BNEAﬁI@C@hﬂﬁSGfthlPA@ypeﬁ(mﬂ\BAA), for
cont ai ns trexone
yPeReeclS T g VAEYER EHHEMhamA 2 Lge.

I dent i fisRek, &% eRbmi@é, Mol oxkn i L6006 Patdk &e OfRrtraline; citalopram;
N- net hyl nal t rexone, MTX, SC- 37359, MRZ-2663-BR,

n mepl'aga%gﬁecerlﬁlétwmilame&ge myjlpgeipran; nefazodone; and cyanodothiepin (See
N-THE O @PDARY INERE b 5 a8 @siy, D4 g BEPaBS NRY bWy 7/29739.

one aspect of the invention, the methods of treatin ng
I BS cotqb Esaepteramagpriste fonfyamplsedeynsaidey loghimifg dexioxiglumide;

a%ﬂgﬁml&t DaHattm! & a6 BroNehiRacs I Ngs1I2PR\)! §p. 39EBYS t1bat); I
is not an &lord agoni st or s{erl heraI opioid
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to, benzodi azepi ne conpounds, antispasnodic, selective

se¢lon BitlnVeld a1 BR epi MAi7BT {19PY), ersiipeker CoRigPBARSPoRdcANh
( CE{‘J@pean Congress of Pharmacology (Part IV) Budapest, Hungary Iddb Meeting Report

1999 July 3-7.

Motilin receptor agonists or antagonists which include e.g. motilin agonist ABT-
269, (erythromycin, 8,9-didehydro-N-dimethyl deoxo-4",6,12-trideoxy-6,9-epoxy-N-
ethyl), de(Nmethyl-N-ethyl-8,9-anhydroerythromycin A) and de(N-methyl)-N-isoprop-
8,9anhydroerythromycin A), Sunazika T. et al., Chem. Pharm. Bull., Vol. 37(10), pp.
2687-2700 (1989); A-173508 (Abbot Laboratories); motilin antagonists (Phe3, Leu-13)
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receptor agonists or antagonists, somatostatin
receptor agonists, antacids, G relaxants, anti-gas
conmpounds, 25 bi snmut h-cont ai niyng preparati ons,
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ant agom sts, beta-blockers, "anti - esophageal ref
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agonlsts ant agonls S nts
agGaxetWelichink) Igamssabqueémm 368 (Mgesht SRBABK (Gl Witirgmo):
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i SNKadub; rMENellOQBi(()j ll\mETfi- Ifl m9i;;rs+135230|s wdﬁi;rﬁllsiﬂib@n (@L\M 4261); SR-
PSP E 0B RO PR 220 £ s Rl ur Pk qPaosas:
exWwiNGeB08p SRi480H68 (ahredmmtpisﬁ-laumsagarhmnmsmm-mmpM@N-10627;

. | |
o308 kPa 08T BB RN EA NP ead DB B 2 oL
cmmlzlxggwtngmsme{ - ILP8p8d; mm39§r@ararug]§gg??;4lsg;t slagg ;mrng or
gg(z%ﬁ?té?f? Irba g]ﬁggoiﬁdgzﬁgg §§§ ﬁﬁz&}ﬁ or nul ati ons d
descri lggg re&é&tdrag&h& orBatagmnstNesg afdiZlkeBHAWO 99/40089, AXC
6, 261, 599; 5, 452: iu blicati on No.

P3SN, oOB AT 65 ot BBHCER 198 er once.

| ncl udedmafoBtati tecbtors@bhis®) el ¢ octhdofléd, GapretiaBl Iakdtfid.
rel ease and ot her such formul ati ons. pr Ies of | BS

t her apetitiriaflypupesy @wevlmsff@ﬂt%laflpiéhqsm@h? IRURNRPLEory

bul p 2§ exiiple, NSATDRI Ttuﬂor ot sHab @W{TIE, Tiﬁ”a) inhibitors;
Benzodi azepi ne conpounds and analog which act to

s lmgwég@bé@g AMERRudaclizymat (Recf BREAP AKX Y ipfiximab (e.g.
r@@y;@; i ﬁ‘ly h&hol ARGl @ %eéEQLéEpfc@} Q@atl“ﬁ‘o;)ﬁrm% .
(GAB [ e, DI ASTA and VALI UM r
|_| IBR]HUM\I@) taqﬁl@n@%gxtR@GRggﬂ)@eterwg?, apg Ghpateinflammatory agents,
LY ﬁpengnfagélm%l NRZUPAIINE®) WsalSfk (& I BIBENTUM®); and
mesalamme (e.g. ASACOL®, PENTASA®, ROWASA®).
Antacids, such as aluminum and magnesium antacids; and calcium hydroxides
such as MAALOX®.
GI relaxants, for example, cholestyramine resin marketed under the trade name

LOCHOLEST® and QUESTRAN®.

Anti-gas compounds, for example, simethicone marketed under the trade names



venl af axi ne; cericlam ne; dul oxetine; ml nacipran;

nef azodone; and cyanodot hiepin (See 20 The Year Drugs
WNeows/0916905 Editi on, pp. 47-48 by Prous J. R ) eamu¥¥004/010996

97/ 29739. CCK receptor antagonists, for exanple,

devazepi de; |orglum de; dexioxiglumde; |oxiglumde,

D Amato, M et al., Br. J. Phagoacol. Vol. 102(2), pp.

391-395 (1991); C 988; L364,718; L3637260; L740, 093
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U. Pat ent No. 5,220,017 rul ey- Des-Varannes, S, et

al BE@Q@roenterol 25 CI in. Biol. Vol.15.(10)9 pp.
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European Congr ess har macol ogy (Part [V) Budapest,
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Wedne

Nevada,. (1997). .
dab. At is Mg op T SSb s S Re G Or il isyefomine.
éo Z&ybiﬁ@ﬁht(\e/ gls oxifgbf(mzn) @lorhle), Ioltlftoﬂ&rb@df %-l,gtggem@ilgy ﬁx}ztaﬁ&s,. alverine

mun. ,. VOl . . P. < . A .
15 AL B e e -ctigin: el b floep B homatropine
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| X0 cone
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51708 Aitidiarherys e lvee d8lAre niionitsd don ipratroRie: isaprgegrde,
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Phelwaewlatﬁmirqmgis) eHeRing %lﬂf@tf alqpiron iy g lorigpplifenoxin

11 %chﬁ%d@%%mu%%‘bs glat%“'ﬁctoll)\égmu}g@&%hllﬁgw‘ indebhfte
S-18523; S-'19752; PD- 154075 (CAM 4261); SR- 140333;

L YasBozRiite, enchqarérspwrﬂcytateEP 00652218 EP00585913
L- 73748&1 @n@%&‘% ents\/#l@ﬁléél-ggsare rﬁRhfh‘?tg@&b mesalamine

( sar edut ant 2190, YM383336; 2D 7944. NEN 10627;
25  sulfasalazine, balsalazide dlsodlum hydrocortlsone and olsalazine sodium.

Pro-motility agents include, but are not limited to, metaclopramide and cisapride.
5HT, agonists include, but are not limited to, buspirone.
5HT; antagonists include, but are not limited to, ondansetron, cilansetron, and
alosetron.
30 5HT, antagonists include, but are not limited to, piposcrod.
5HT, agonists include, but are not limited to, tegaserod (e.g., tegaserod maleate),

and povcalopride.



15 GR-159897; RPR-106145; PD- 147714 (CAM 2291);
ZMR53270; FK-224; NDL-1 05212A; MDL- 105172A;

wWh 200489667 L- 743986 anal ogs; S-16474; SR-1 4280AT1/US2004/010996
(osanetant); PD 161182; SB-223412; and SB-222200. CRF
receptor agonists or antagonists, e.g. as disclosed in
WO 99/ 40089, AXC 2219, Antalayoin, NGD 1, CRA 0165,
CRA 1000, CRA 1001. 20 Sonmtostatin receptor agonists,

e. 9. oqijleakkdRestdtMRLEMH AEudd, @Gtr a@@ﬁdtqilﬁnted to, cholestyramine.
Anti-inflammatory conpounds, particularly tRose of the

i mruno-Brdknraingragents gskbull-frming davstives inghmleRt are e limited to,
Ne u 1 T
e;_?sfy_%ms nié@r@c@n 16 Ehﬁgglltp@skg M Qa&@ Br%Ea RS %Jug §sm&@ of
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tacro ster OI an {
antarbaxpimethpieeltudesy, kacpya tasd relatagyprepaatiph %frons sﬂ'eﬁ@s af the genaises

: [ . g. DI PENTU ;
crsereuE Aol fein an SR a2 3 Sl )
ROWASA(GatharticAnxatioesisgluda, but agsncd liomted torralae endrelgred praparations

gggn ex{j§'cits @&9 tsée%le t[% hé{nqlr ?ﬂ(oledga%cqr %ﬁpg?ﬁmw#‘eg |‘?)ar'ations and
10 megxtratte df the sl;mmel; Rbammaqbershame such%ﬂ@]ﬁjﬁﬁﬁ(ﬂl) fraangdla and related

o erarpn i afteds R SREPORRE v e AR Sy retred

20 dpHALHL 2h RETAUSAOP ddi 10T fdbrenusl@rsMLs8NTAdey Aand B and
MYLI r); enz ncl udi ng PHAZYME(r) and
Bgﬂéﬁ%%¥%%$g' ﬁﬂdg%ﬂW3§ E&f% a¥XFations, for
exanpl eiphinghittiiuns tRstiles Gmluaé euhrs aotk iived to ,a¥sacodyl, bisacodyl
PEPTO- BI.S sul f at e,

5 apa nEer B P BT T R A gty i SR aftheove with
Whingdhesii@nsh esadutly asaighnsdilird elttateaintl Yo Bin@rdnk 86the above with sodium
glycosanln% | ycans, marketed under the trade nane

ELR1O ®Bnti -enetic dopam ne D2 antagoni sts which

i ncl UdQ)s@hdﬁlc 14@iRe firicl B SHut almeshiAmddan dhdiulBseaabiRd &d-glucitol),
gonadot r ophi n- releaS|n8 hor nrone anal ogues 10
é

(I %W‘MW“G@}YCO'&GH“P@&P bRfrHL @lyssfPHgoni st's, neur oki ni n
20 2 T eceiafhe RRAABOPALISES but are not limited to, magnesium citrate, magnesium

hydroxide, magnesium sulfate, magnesium oxide, sodium phosphate, mono- and di-basic
sodium phosphate, potassium bitartrate, sodium bicarbonate, and carbon dioxide
releasing agents.
Other laxatives include, but are not limited to, sennoids, casanthanol, docusate

25 sodium, bisacodyl, lactulose, synthetic disaccharides, colonic acidifier which promotes
laxation, polyethylene glycols, polyethylene glycol 3350, guiafensin, poloxamer 188 (a
copolymer consisting of poly(ethylene oxide)-poly(propylene oxide)-poly(ethylene
oxide) in a weight ratio of approximately 4:2:4), 1,8-dihydroxyanthraquinone, herbal
teas, polycarbophil, soy milk, caffeine, bentonite clay, castor oil, dehydrocholic acid, and

30 dietary fiber.
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anti-mnuscarinics include, but are not limted to,

di cycl om ne, oxybutyin (e.g., oxybutynin chloride),
tolterodine (e.qg., tolterodingtartarate), alverine 15
ani sotropi ne, atropine (e.g., atropine sulfate),
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in some embodiments at the same time. The peripheral opioid antagonist and the IBS
therapeutic agent(s) and/or an opioid may be administered by the same or different routes
of administration. As discussed in greater detail below, the invention contemplates

30  pharmaceutical preparations where the agents are contained in the same pharmaceutical

preparation.
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stomach) or coatings which dissolve over time. Release throughout the gastrointestinal
30  tract is achieved by using sustained-release materials and/or combinations of the

immediate release systems and sustained and/or delayed intentional release systems (e.g.,

pellets which dissolve at different pHs).
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The peripheral opioid antagonist also can be contained within a core within the
suppository. The core may have any one or any combination of the properties described
above in connection with the pellets. The peripheral opioid antagonist may be, for
example, in a core coated with a material, dispersed throughout a material, coated onto a

material or adsorbed into or throughout a material.
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group consisting of sodium 15 chloride, mannitol,
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Preservatives that can be used with the present
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bioerodible hydrogels described by H.S. Sawhney, C.P. Pathak and J.A. Hubell in
Macromolecules, (1993) 26:581-587, the teachings of which are incorporated herein.
These include polyhyaluronic acids, casein, gelatin, glutin, polyanhydrides, polyacrylic
acid, alginate, chitosan, poly(methyl methacrylates), poly(ethyl methacrylates),
poly(butylmethacrylate), poly(isobutyl methacrylate), poly(hexylmethacrylate),
poly(isodecyl methacrylate), poly(lauryl methacrylate), poly(phenyl methacrylate),
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peri pheral opioid antagonist nay be an enterically
coated core or pellets contained within a pill or
capsul e that rel eases the otheg- agent(s) first and
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Opléabclinand AGRIThS indf sufffiently BRintegrating in the intestine tract (by contact
with approximately neutral or alkaline intestine juices) to allow the transport (active or
passive) of the active agent through the walls of the intestinal tract.
Various in vitro tests for determining whether or not a coating is classified as an
enteric coating have been published in the pharmacopoeia of various countries. A coating
which remains intact for at least 2 hours, in contact with artificial gastric juices such as

HCl of pH 1 at 36 to 38 °C and thereafter disintegrates within 30 minutes in artificial



peri pheral opioid antagoni st could be coated on the
surface of the suppository in any pharmaceutically
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permtting the release of the peripheral opioid
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following properties: resistance to dissolution and disintegration in the stomach;
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present in the fluid of the upper gastrointestinal tract, but readily soluble or partially
soluble at pH above 5.5, i.e., the pH generally present in the fluid of lower
gastrointestinal tract. Another particular methacrylic acid polymer is EUDRAGIT S,
which differs from EUDRAGIT L-30D in that the ratio of free carboxyl groups to ester
groups is approximately 1:2. EUDRAGIT S is insoluble at pH below 5.5, but unlike

EUDRAGIT L-30D, is poorly soluble in gastrointestinal fluids having a pH in the range
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in controlled rel ease systens. The term "controlled
rel ease" is intended to refer to any drug-containing
formulation in which 5 the 4#fdnner and profile of drug
rel ease fromthe forrmulation are controlled. This
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esters, propylene glycol, and dibutyl phthalate. In particular, a coating comprised of an
anionic carboxylic acrylic polymer will usually contain approximately 10% to 25% by

weight of a plasticizer, particularly dibutyl phthalate, polyethylene glycol, triethyl citrate
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mnutes in artificial WO 2004/091622 PCT/ US2004/ 010996
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of drug release will be equivalent to the inflow rate of water times the drug

concentration. Suitable materials for the semipermeable membrane include, but are not
limited to, polyvinyl alcohol, polyvinyl chloride, semipermeable polyethylene glycols,
semipermeable polyurethanes, semipermeable polyamides, semipermeable sulfonated
polystyrenes and polystyrene derivatives; semipermeable poly(sodium styrenesulfonate),
semipermeable poly(vinylbenzyltrimethylammonium chloride), and cellulosic polymers
such as cellulose acetate, cellulose diacetate, cellulose triacetate, cellulose propionate,

cellulose acetate propionate, cellulose acetate butyrate, cellulose trivalerate, cellulose
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about 5, but does dissolve at pH about 5 and above.
It is expected that any anionic polynmer exhibiting a
30 pH dependent solubility pri3file can be used as an
enteric coating in the practice of the present
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sustained release coated device housing a formulation of the invention. In this
embodiment, the drug-containing formulation is encapsulated in a sustained release
membrane. The membrane may be semipermeable, as described above. Semipermeable
membranes allow passage of water inside the coated device and then dissolve the drug.
The dissolved drug solution then diffuses out through the semipermeable membrane. The

rate of drug release therefore depends upon the thickness of the coated film and the



A particular nethacrylic copolyner is EUDRAG T L,
particularly L-30D and EUDRAG T L100-55. In EUDRAG T
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groups is approximtely 1:1. Further, the copolyner is
known to be insoluble in gastrointestinal fluids

havi ng pH below 5.5, generally 1.5-5.5, i.e., the pH
generally present in the fluid of the upper
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E@me\eqse@azoﬁemem@m gleagnfaghion-epl aced with

ot her pPRAIIBREBMHLS flclude HRGCSREMIbR BQhY Fiﬁthﬂaﬂ@%\vidj Bfnellitate;
simlar pH solubility characteristics. certain

erfsdficTEAa&id SpPayTRCTT fde FRACHITCTY 458 Vst e ey lasptlis arpig and esters
CQu?érédfgcohﬁlrﬁ@%ﬁeastﬁéw%tﬁﬂs&p@&arcyci Iaﬁd @%cdan@qe@}oxgxﬁapyn

C lorcon, West Point, PA). The entéric coati ng

pmwm@éluhoeﬁr phehaate- MMqtidacr Wpteniselugs th?w@f aolqeylar weightabove
Syeb, ob@@&ntonéﬁas&r & ¢! gell11@lﬂ§l§cr9fafé A8 nﬁ%@@@étlﬁﬁ hfehyPlery 3R a

general ['y predictabl’e Iocation. The énteric coatin

alrafi gfrabowiritls Tenipa pradact include EUP&M-H&}E ee hd@orbs avmgeted by
Cq{o%hﬁe(ﬁm[ﬂq It)gﬁ]sledﬁf h@ﬁhdn?lT ﬂ:ql ceniUE)Qé&gta{e' ;ﬁ]ﬁﬁgjégfhg%ﬂﬁtagetyl

buccal “cavi t phagus, stomach,
t lententrpd yﬁ@é%aasé e@h@aletst cmtt:lirt of Freme3 0t408s wishs a viskasity of ca. 45-90

e%’fe":}i/p(fca? Qgﬁioggaée&?er t%%hﬁat&%%a& é%ef}i it of Pﬁ26%, a trimellityl

content from 25-35% with a viscosity of ca. 15-20 cS. An example of a cellulose acetate
trimellitate is the marketed product CAT (Eastman Kodak Company, USA).
Hydroxypropyl methylcellulose phthalates typically have a molecular weight of from
20,000 to 130,000 daltons, a hydroxypropyl content of from 5 to 10%, a methoxy content
of from 18 to 24% and a phthalyl content from 21 to 35%. An example of a cellulose
acetate phthalate is the marketed product CAP (Eastman Kodak, Rochester N.Y., USA).



active agent, carrier and a patient's internal tissue
fromany adverse event prior to drug 20 rel ease at the
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material of the present invention allow optim zation
of drug absorption, active agent protection, and
safety. Miltiple enteric coati'ngs targeted to rel ease

the active ag ent at various rgglons in
ggéwwﬁ%ﬂfé@f’mﬁwmw gethylesiiylascahthplages é(Péhe wer#eted products having

eh hgsbiypPo3NEbninB b B dME €- 10980 b B xH Bdrtdt b frorh BO Qu%hgyﬁmanyn
the gastrointestinal tract. 25 The coating can,

USRS 9f Frer 3] -20 ¥me diokechlapeishticf pbau 84,8004 9@9(1#“QWTEU"der the
f95(@%3&&'i’-IPS@fandDWaﬁ%l@ﬁngSrhﬁﬁ%u E%ICM gtdpq{ol&(g A8, and
penetration of e gastric fluids. Sui

phavdng a:h\m@mom:ll cgdient, bmethamé cagfent] fmqh atpéldlatyd) contenit ef fripe, 18-
caﬁ%%@z& %%r:@gde%e?}) an&ﬁﬁ@ﬁ@&lé%&?‘tlﬂf% ¥do dajtons, Kagwn under

triacet at acet triet citr Cltr
Cthe [iiaderark 65§ pst fyfetlﬂrbﬁ oo thyl spme supplie0) , di et hyI
pht hal f
ronog| '%e:tPeI: e'uﬁy‘rig%éhts%ag b%tpf oviddd %a %:/%p%lgsgc%aéetdeorr g?t. The capsule
pmetsyiklenay tyl ejtber hardaargofii dndayWIlblvctdpateaiaed by those skilled in the art,
pg)ﬁ)&:a%{;o%cprggsr{/ ?%lk%g?a‘g%?({njxvhﬁﬁareg n@&flte@%&ﬁ{‘é gompound such as
agq:iatm; staah of ycdm%stccmeﬁc%% B@he cmu@hare (pfeﬁaalpj/ a:sdeldcsuzle s with

an? rl ht hal a l.ene col,
PRI EL bR s SB0NABNE B8 B TR e BbYaRIce o5
athrmaqaumudethdmOMEastmgPa:aMaad Bubligtong @o0.n1W5H evhich
SRS iR AR b p B PRAG RS SR
St abi ITlmhaa;(eatngagentsm@rbepmidapyd ﬂ@bd;subﬁ&e Suﬁpﬁsdﬁneamd: solid
RS e Eadre i B b SindR O, Stheguitones are
pé@ﬁb&hded&o'ﬁh&) el kbR, @ramsblee appt b&t cavinp@rduhg h&6 °pf
eutic blesofthe t her tic

t he t hera ent ( a
ﬁi’( ea@'&&ﬂ?d’i‘%g“%%?@i‘ faie éhef% SRR Peses S‘éﬁgﬁ?f‘( gable,
anawntrmmgl dhBmicdBy mert &@ PHRMI6OA ikeaMangciihbodly @flable

equl pnent . For exanmpl e, an enteric coatln% can be
awpwéfe“fsocoataeh%wéawaf»f»‘qn%{eré%%tswqhgas 52692 Dyferegocprag gil, palm

Sdral otle&ﬁ&w&l whidh dﬁeﬂ atitRe defeRRkht rodin téh%élfm RboessHating
the |ike tailed information concernin rials,

L BT OBt o5 EUSETS. Ve P e i T4 Btk s

f @Js@ﬁbegﬁ)éu;g%sﬁd?yl Béke cOmpiRE Hﬁﬁﬁﬂét%‘})@xlce%%‘f‘%%gﬁ HEric-type fat
Tabl ets, eds. Liebernman, (New Yor k

Dagigra thngcyl vajupgg R0 oamal]ehandmgg;nmgélycgrldes of fatty acids having

6t§| & E@é&?&(&'\}gﬁﬁlg c@ﬁ’l%ﬁlgg wﬁﬂrlﬁgﬁgﬁgc% Ug W%H d’fggé’eré&sﬁ% acids

codtichriucinpaik ﬁ@sgxar@sﬁe A+ e shelblife of rhqsettybfeof ssmomt@ieem
t ﬁmﬁ?@MLeQO g&}%dat {)}? éﬁl{iégls%#g§iﬁgf bJsQJ mnfam&cﬁl%lsl mt@&gnts, and the

unt i esire
like which raise the melting temperature but also can lead to poor absorption of the

medicine and side effects due to irritation of the local mucous membranes (see for
example, U.S. Pat. No. 6,099,853 to Hartelendy et al., U.S. Pat. No. 4,999,342 to
Ahmad, et al., and U.S. Pat. No. 4,765,978 to Abidi, et al.).



15 topical delivery in the lower intestinal tract is
reached. I n another enbodi nent, drug dosage forns are
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osnotically activated device housing a fornul ati on of
the invention. |In this enbodinent, the
drug-contai ning fornul ati on i encapsulated in a

sem perneabl e nenbrane or barrier containing a snal

orifi C®he Bie kRQW the %hirhﬁc@ht:al%ﬁp@snf&ﬁ B&fosktion 9Pthaldnvention
called "osnotic punp" drug delivery devices, the

s dlsler ieapArd. PHSRER SvecomTiong tr'&bé&eg RS SR EoMAengts such as

Cichda8 ouddr! &ﬁ&'fzﬁnpalrh WernBIQYil, 6Bt oThﬁ&ft)ﬁ’aft@d cobBeR ofLNGrd and
device i s exposed to aqueous fluids, water will flow

i 'Y EPROLE: waxaes sml\eaStlfwo{lh andygeysed éansiawgdméarbons such as
d'\fAs%rL@ms@anuai@ﬁé ‘é&t%'ihnE affd ncm&ﬁar%na;eﬁig %&mn%ha@rf fattD8eids
device. As water flows into devi ce, the drug-
c @mheas gRpTyliq wdnﬁua@ pYifh sfagrie md arrdt odeiF avidstiigher plgohols such as
%ﬂ:oh&u{et@m &u%téaxghaca{ou ffatgﬁdeJg&ersr RbRas @éyletem%%d
aseV\/ll equl val ent totheln [ ow rate of water
t |dd@gyltm@lonmht@ gledmlm:temng@mlo garbsxilic apid @stanstoé glyegrin suel as

t

tPﬁol%:’ ﬁg]u’tl) ﬁfs{ggl"i’rP ﬁcn r?]‘g.rb?ﬂﬁﬁho P&L&g’%c 3pg§ft% lll(‘ﬁ]l% g gcerm
S emtmﬂmamd@omﬂy@nhglwwea@l lsscd@tlsatlveswnil penaeedsilsand

1%58’ %ggnﬁ%g rye Qx?gd%ﬁ?r s§1g§p<} Iglﬂﬁatl %Wo (%JFF&Q ! i
su ona Iy tyrenes an yrene erlva i ves;
s elmnpdrtheabh;mspmh pf hednwentigt lymsefuetbcn lﬁ@mdﬂa&i)lrfawctwe agent, a
SHrelégenp e{% Qv%l | \lﬁ nXmareng e!dtlrrl Is%np%op%rl ggts)mcgm ul ose

ac et at ®he pleinhadeotsaal dmameltlan ef thtselh\leuhtmslea)t bd @emtrat by, uniformly

| .ul os nat e el | ul ase
cativiie BR3- BEPL e 1 R et edRFeREEL rDlanEh SHEhE otionaty
celid hak s, M@ sﬁﬁ@ﬂdr&%’tﬁﬁiﬂg RAT/iLI530i64/ 2D 108 OGated- taﬁperature The
tril cellulose tripaglmtate, .cellul gse
¢ resu P P E o che el s n tofiPines Gum by, or
diesagsle,Rastirg tiahixtromer dolp.adr b feing ic Bitd updsn @peladsing a
cel lul ose propionate succinate, cellul ose

succi
aG@FHEgtg@i%ﬂ$3Fe cel lul ose valerate palmtate,

cel | ul PrecamRIsRIbRs acb&Pind ARdhe pres@it invkRm ahebmbagainyifietered as
di net hyl acetate, cellulose acetate ethylcarbanate 5
c@"enl ey, e diop SHEREASIPTL &F Ipeiisteat ceeam qgpgwger. Th

diagRiditaaon sRaeaipatifortdd afb Meiwe ubidh @ hsal talPbeb £shl¥ponge
coated, osnotically activated devices can be

MEARIRIANE QR PRN TP eGSR INHEPN nat eri al s, net hods

and eq qrh@m%mtdenl%&y sﬁmhﬁ carPSdREd G«ﬁh ki pR&sbhc\teRon can take
devi ces may be made by first encapsulating, in a

pharersdeuns iednding agpe@lspeppatiansf pon- @a%mpéeparaﬂmsaaﬂ d or
S eBmbmtidd tl(e%o@uAc%tebL%rbr&ﬁraqgﬁs%éIQ&d fdp ré%@éj Sh¥eoud RIS aqueous

i nterior capsu e I's then coated
s enippesions atsiueousinpromabdisns s adkenys e@shwm SAVRGYS f or

em%lﬂﬁulsmns and combinations thereof. Non-aqueous preparations include, for
example, non-aqueous gels, non-aqueous suspensions, non-aqueous liposomal
dispersions, non-aqueous emulsions, non-aqueous microemulsions and combinations
thereof. The various forms of the nasal delivery systems can include a buffer to maintain

pH, a pharmaceutically acceptable thickening agent and a humectant. The pH of the



cellul ose acetate and pol yet hyl ene gl ycol 4000 in a
sui tabl e sol vent such as a net hyl ene
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suspensi on machine, until a sufficiently thick

lam nate is fornmed, e.g., around 0.05 nm The

sem perneable lamnated capsyle is then dried using
conventional techniques. Then, an orifice having a 15
deaiteRdn 8k IR to bftirize th@*ﬁ@é&pt@n 9 tHMlerdputt! e%%ht@s? dcross the
through the sem perneabl e | ami nated capsul e wal
u§?ﬁ@muﬂ6ﬁ exanpl e, mechanical drilling, |aser

drilli Qg RERHAS HeRon- aaab@awasaqomqnat%ﬁp%al%le%mmfbuffermg
erodi bl e el enent such as a gelatin p

o 8BS csalok yelesied sughhe BV Brmeiatis Acbered it tecusal gaviy of
quﬁzﬁqnﬁsse fed 'ppfur%@és gx%ﬁgﬂlé\ké@%eré: 19 ﬁp&%ﬁfabt% H ¥ tgh a nasal

activated devices containing a solid carrier

t Ivzugosa. IIn hgipseserrt irvgntions tieipll of dlrerqogpositions shonld h@ @pintﬂmed from
C I 00 R
DB 2% b RBR IO, deshib hhetng GG BECARRIEAClsBne which does
capt jagse- signilicagoimijerdint th the. nasabmeoese of prestpeant erPnedmirigragion.
for us i Nl s f. .t .
borrot bt Podey S HPorRBBAUraE SO AbiB el b ifcained ata
S ldssped 5*.¢v@hls§,mg | pha,umastsqtncalrlmacsmtml@thioikquhgdgente rbickéningsagents
igfll,a? Ibaen?l%e l{s% C1n aacor(ﬁ]e%co' ltﬁ' the SEI}tcl:rllJVleﬁ{(%y np&[.@ fr%%tl:lﬁ%e lf ?se
c xamtbgh gxmpsanibe&ynmﬂmi aelhulcrsg Hydnpuy;ﬂomrl cﬂﬁlltssemaémhled pdlyug:yl

OB oy B v Ao ol Rk e TpCERR R e
dehitlcaingag&it mdll dep‘eﬁd updnahe z(gantcséletthda andte msd:asny ddsired. iSIush
enbodi men the d f.or mu on is

oRETER A e § ReP e 48T e The

menbr amge &Bﬂpd@ﬁloﬁﬁiﬂtﬁrﬁ;ﬁ%ﬂﬁh&ntla@ceﬂh@ﬁ@ﬁhcﬂﬁﬂ: adu@iéetant to reduce
Seni%erneable 30 nenbran es alhﬁ@ assa

i 95 P éewtﬂal%%ﬁ%mm.“@al g g eg@%rteféontthf‘éeﬁr gyitable

Themdétamothdeshn B UgdSothd irdeht i@ntich ihdl ideadromat, ntiksralwgh
the semp rneable negﬁrane The rate of drug rel ease

{ Wegsiil Of FAYFEO L FAIAING A&t MERREARE coftditiqners cyyueispers: and
f ichmbmagors tﬁlﬁ:ré@@ BRQAMLAIARA opﬁxhbﬁgﬁﬂﬁﬁﬁhgg&ﬁent ca@fpositions

rel ease of drug can begin in any part of t tract.
Swyitl ey dlepsadineainen e eeit slstsdnei ude et hyl cel | ul ose.

| N anophebr ABRABK MR peutd dnts ARAGH Pl HayHeandorR¥itelERto the
that conprise a sustained release device housing a

f sasal Peiveorsygemonany othes delivsry systsmydesibedrb@iginment | t he

5 dr ugnpgymeaasﬁuc&q)fwlmeha&d Ris Aré phVide@r ﬁtfxrrmwﬁlgwetlha kit
a sustal ned rel ease These sust ai ned rel ease

P Dymispistat BN AD gisLutet SpaCEWERLPFP BB GEb | <
p%th%E&ticWré}ﬁraﬁon diluent vial 14, optionally vial 16, and optionally diluent vial

18. The kit also includes instructions 20. The vial 14 containing the diluent for the
pharmaceutical preparation is optional. The vial 14 contains a diluent such as
physiological saline for diluting what could be a concentrated solution or lyophilized
preparation of methylnaltrexone contained in vial 12. The instructions can include
instructions for mixing a particular amount of the diluent with a particular amount of the

concentrated pharmaceutical preparation, whereby a final formulation for injection or



when contacted may be water, swell and create channels
for water to diffuse inside and dissolve the drug. As

wo be4poieyrrer s swel | and di ssolve in water, norecDUSHDUE0996
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is exposed to water for dissolution. Such a systemis
generally referred to as a sustained rel ease 10
matri x. Suitable materials fofg.such a systeminclude
hydr opr opyl nethyl cel | ul ose, hydroxypropyl cellul ose,

hY, QY Riphephred € Thén@PRtioHay TREINN inGRlcliots A8 use lid"a PCA devise.
anot her enbodi nent, drug dosage forns are provid

t hdlewdssnibe k& @pagnally centaips ancpibietc aedr dBS HStrpP S aaent antibiotic
S lalﬁcﬁ/@:' er%C{h S;Be%ﬂé‘ Qgeﬁﬁfn%’é Ak 18NwhiEh El@@oﬁtfb\ﬁ?lg&f thbe i1

di ment drug contai ni ng produ
d@gmentb@@ld faboy Eheentioal vl l b centaies ditient fosa wk:w@reg antibiotic
S
ARG OB SELE, 30l WD 1o i
e theeantibiotio hrydierrIBB ehgraps uticogdirt 6 thl thepharagerticabpreparaten and/or
drua. r i .
s e o ELEIBRATIAANS MRS R T
c ¢id apioé dllmev1at 8. (it lmsiradtiong rdnbretfonemd)dld takie @ yvariety of forms
n?%?ﬁ%rgr%] I’(lm l‘t"ha‘r’ur:I choog g!)%nce 0 ’dlll?etngandca%gglo%lggrlrd?orqEg therapeutlc
c (agttral "ﬂhmngstalctlblsﬁ)tcaﬂ0%udetriatylhcalong/ﬂor ceaiog d pammd w1th an effective

C|aII 0X thyl cel |l u t

w é)é‘ P?} ng&rex%@el ﬁg;}iesot\ggl bg)(x ? rsh%crc} tg%ﬁté@ V\'Ea raafﬁcontammg the
alpBM&lace‘LﬁGalQ;%adtabﬁ ovhsthbathe dontdiner és a;]botlflﬁi‘h viall avith yllsqit&m an
and th or et hyl | acr r.at i
2 BwEes wih o36psinih infiEal be S o e, b s e uotyas |
1@8@\551;10%&151&&?@6 wihich c%igﬂbéﬁbilzhcin%’ ﬁ&fﬁrﬁﬂieun@pxﬁﬁa’wtllon 211;5
Typi ca ul ose aceta t hal at es have an acet
c%g‘?"ear\’fo"%‘f" ‘i %%V&ﬁate%\ﬁ !tohal ate content of fr omy

30- 409V of hegpatéh 8 Cistdnt é{ppﬂlf:at@ﬂs arfiaeRftnc&Misted e idtre
cel Il ul ose ace ate frinellitates have an acetyl content

ofineprRosted, byyetepgnpein heilgntirghnt ent from 25-35% with a

viscosity of ca. 15-20 cS. An exanple of a cellul ose

acetate trinellitate is the narketed product CAT

(East man Kodak Conpany, UEXAMBLES oxypropyl

et hyl ¢gd fonbRag H&Bﬁagﬁk AeSfteddPiLiabdachA8pedt Sh&mVition and

wei ght of from 000 to 130,000 daltons, a

hy ek ipiecspsirues At Wnttations vRoshesnyestiono, a met hoxy

content of from 18 to 24% and a phthalyl content from

21 to 35% An exanple of a cellulose acetate

pht hdixampl¢ & Adminisiration efimethyinaltrexoppin imdiyiduals wWenatie not

Rochester N. Y., USA). V\Dr&goé}l/ (I;T),g,’loﬁgz PCT/ US2004/ 010996

-35 Exanpl es of hydr oxypr op | cel I ul ose

pht hal dfithsaparoyal fhan ﬁrarlm@élttél@nqj B@ﬁl@b’t&vardaw nermahsubjects (8 males

h : 6-.109 :

o%ﬂé ?’é?ﬁnﬁ’ E%gg%&fe‘ﬂgﬁegﬂ%ﬁ@fsﬁtéé’m LeotfiAedFrisT RO ¥af PALRRBY 3 +
5.8 (mean +/- standard deviation [SD]) years. None of the subjects had a drug abuse

disorder or received any opioids during the trial. Subjects were administered 12
consecutive doses of methylnaltrexone at a dosage rate of 0.3 mg/kg every 6 hours via
intravenous injection. Methylnaltrexone was dissolved in isotonic saline for
administration in this study. No other excipients were present in the administered

solution. Oral-cecal transit time was measured prior to the first dose and after the last



content of from 21-27% a nol ecul ar wei ght of about
84, 000 dal tons, known under the trade mark HP50 and
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Japan, and 5 having a hydroxypropyl content, a

met hoxyl content, and a phthalyl content of 5-9% 18-
22% and 27-35% respectively;3and a nol ecul ar wei ght
of 78,000 daltons, known under the trademark HP55 and
avdoist, deflcevifig wpeatdiglosingéorSulapd, using a Homldsh By p@Mtbréath test

a y.,b ded [ apsiil.es, ed or not. The
R R N S T D R
wi fbt pd:ssbhpproei:a@hedefﬁytstvhesk% s:hplloy@id (want(hg & &, Drd@Alcohol
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Aucedfsucq} az. Wit h ?fq%[h%t i% ands or, the |like. See,
for sXanpl'@ "5t Mgt 1 B Brier tpr‘@&rﬁt{,‘@%‘?f
Phaatingicattre xishe) &d &ESIH-DOEdtlftEﬂ Dd‘ayé EB8&da@hent PRhe reMRSin in the means
Publ i descri bes materials and

T GRS Bt G o RUEA OB Bt oM e fegiand 1
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oneqysioe e edrie o rgrmentibirihe feduetionm didingt roaeh statistical
I 81hifitancBH TRER irésQltd @ncAEtfate ATRA
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t FUIS&RNpes e ptatistirally significapidrdustiorhef aubisanit e in henmai subjects who
SRS tdcoiking RRSRA0 BB, BRe §l§s@1‘§:‘e%f staff @ikl §1ér€}§daﬂgchanges in

chem aII I nert, and physiologically ine
c8 &4 éﬂcF’YF opjeifl rajieis sonsistgsb wh thsrlicksof peretration 1otol the central

Ohevails 3y stBRLH nf%ﬁrfa'lt?ééme Sltf{égb ALY sﬁggeg%pt%hﬁcge{]o&o ﬁgolrllcr action

oil, palm Kkernel , and pal m ol
of 'H‘é‘leﬁdrfP%tlatWéd?Hﬁnﬁ'éﬁ‘ﬁé‘?%ﬂlm@drﬁ@t eergihert dpigid acgdnist can be

e T e

base conprised of 80 to 99 percent by wei ght of a

| auri (grxt,,g]% de{ %amﬂ@é{hm}% etQIst OIQMetlg\é lgtef e&?gdiggrtablets

smal | contal ning glyceri

having 25 8 to 18 car bon @oormterixybi ned W|th 1to 20
percent by weight diglycerides of fatty acids (which
erucic acid is an exanple of). The shelf life of these

t Ingeediehtsasech@sidemnings | s |inited ciggei @bldegr adati on.
itory bases contain al ol s, surfactants,
q/%ﬁ{yll]nsdﬂ%?&ie whi ch raise the nel t?‘ﬁ% t enper at ure but
al\/hazrowstalhemtllumsqo(o’om%abﬂ00Qt| on 080t he nedicine and
ects due tqg irgitation Iocal mucous
bS] HR¥rQlidene (Payidagy lrg’pérrpl e, No. 6,099, 853
t6rdslaarrmelllc$adgd1m (A¢-Dj-Sbl. SH-7Ppt . Nog 4, 999 342 to
S. Pat. No. 4,765,978 to Abidi,
qu’af‘b )Ca N E'Bﬁ@)affg(gé*fﬁm%ﬁ) US2004#010996
NO AVICEL PH 200 WAS USED
Magnesium Stearate (Hyqual) 1.7

Opadry II Clear 7.00

Water as needed
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conmponents such as cacao butter, palmfat, palm
kernel oil, coconut oil, fractionated coconut oil

lard and WTEPSOL(r), waxes_guch as |anolin and
reduced | anolin; hydrocarbons such as 5 VASELI NE(r),
sqﬂghﬁﬁgtmﬁgualane and liquid paraffin; long to medi um
charn tatty acids such as caprylic acid, lauric acid,

sthearG-Supmplaiord ol ei ¢ aclodmakigigimales alkindinsidgughueskens
| 45y wstl-¢Qbiay ct @nol - apdyshiatihieg! cohol ; fatty

acid esters stch as butyl stearate and dllauryl

mélueftomitedi um t o | ong tHurak teeagrbuy particlesco theedspieadssize
OlcsGlofGEH bRnguch as 11 olGhil AR bgdipheart n,
glycerln-suBstltuted carboxylic acid esters such as
gManesty hetaPreseet oacet at e; toesnachpprst petdey Inemieblgtsycol s and
| t&HQr%rLa\égéa't M8g such as npel, ?&Ré ébl@f&%t P crogol .
used either singly or 1n comb i on of
t \Mlsmllammneequimnentkessclr adalantes, ontpltis |pt1mp;prorﬁellbrrms<er and
Spa % L.Qn may further include a surface active agent,
orlng agent, etc., which are ordinarily used in
supp03|tor|es The pharnaceutlcal conposi tion of this
i nyent.i on. be prepared by uniformy 15 m Xing
%g%%ﬁﬁng%pannunts of the active ingredient, the
alis oP43s MathyMatiemnei Aofidel dMladnki\Ac-DiR%ol g@stenf i theu 20 mesh screen and
Stlr%ﬁ ﬁ% ghtnding mll, if required at an el evated
49 P &R [ esul ting conposition may be forned
it (ﬁﬁnﬁlwéml&&ibbm’ Mixitute Usthg a stORRGDT Povidora)in whaef.

exa castin xture I O by formn

o TR e ettt BEpel FaE by de U loas PR e,
MRIC R éjRat stPs T @3, FIGHTShdre €ifgs aricdrbindghd Mixtre ThissaHone due
i nvention al so can stered as a nasal spray,

nasdPeﬂWBﬁ““§6@ﬁ5h§?8%ﬁgﬁéFe“ﬁwﬁvﬂ%ﬁt cream or

PoWEdss thE Mxtudiisip 84 thad Cemilpf a conposition can al so
i ncl ude u5|n9éa nasal tanmpon or a nasa

o Ont SETETAYISE! 4 DhBEEPRPETS B thaTEmBEdvie Dt SR it 2B eshrpaeen

nasalnddal itVe ¥ bRygdrens that can be used with the
present invention can take 25 various forns including

aquetismpiedgidiom siem® omariahnetndogne par for ilG munuesd

C %nbAﬁ@Ma?ﬂ@mméa?&é to tﬁQM@&)‘é?arﬁlrrﬁlR%laj h@Rgsl ncl ude,
for exanpl e, aqueous ge S, aqueous SUSpenS|OnS

a§uebasster tb@@mﬂ t@jmp@nslﬁ@mresmégmsree&m tiblstss

a%e@&ﬁ the BHIEGORIHL SHIRRG @ﬂ%ﬂa gggptre ih %%erhtkﬁg £©f Hara Labcoat.
Non- aqueous preparations exa e,

non- agueous gels non- agueous suspen3|ons non- agueous

| i posonal

Example 3: Manufacturing details for Enteric coating (both 75 and 225 mg)

After step #9 from the previous example:
11. Coat the tablets with a suspension of Eudragit L in water.

12. Coat the material in step # 11 with Opadry white.



30 di spersions, non-aqueous enul sions, non-aqueous
m cr oenul si ons and conbi nati ons thereof. The vari ous

wo oooam9wb2 t he nasal delivery systens can incl UPET/ES2004/010996
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25

30

buffer to maintain pH, a pharmaceutically acceptable

t hi ckeni ng agent and a hunmectant. The pH of the WO
2004/ 091622 PCT/ US2004/ 01099641 - 37 buffer can be
selected to optim ze the absorption of the therapeutic
agBHo/MeARE AP bd Ming BAGBknBMERREwWiIWeiRe bERP Estlowliy: t he
non- aqueous nasal fornul ations, suitable forns of
bludegithg agents can be sel ect ed JUuRA Dergsa ifdehm Rlgarma

f @uabbRYIsp | S delivered into the mbeg@s\é;m&fmmﬁnﬂa
mammal’, sel ected pH ranges are achi eved Therein upon

c dyrdeeze Wingthacrgliqacid ¢p- r tyRgCos a.Frem Colpecqsr esent

i ' : onposi ti be
ng¥ﬁggkggﬁy%5@ﬁ?aggﬁg%gg?g to abou?@%?ggﬂy%gis
desirable that the pH of the conpositions is one which
does not cause significant irritation to the nasa
mucosa of a recipient upon adm ni stration. The
viExoowid 4 Manufhctutioggetails foo osal efiteriallypcoatedrsustained meleaa
can,bg maintained at a 10 desired level using a
pharmaceutically acceptabl e thickening agent.
Thangredientsigsedgent s that can be used in accordance with
t he pr g5 nrmhgxgq§ion i ncl ude neth&%ogellulose,

xant han gGh] car%oxynethyl cel | ul osé; *hydr oxypr opyl

cel | ul beeysaeandiomer, pol yvi nyl al dobgl, al gi nates,
acaci a qhitosans and conbi nati ons ,thereof. The
concenf?%??on of the thickening a& ftowill depend
upon t Hegdegeopyd aleeistoetulased 1000ecpy) de0gi ty desired.

Such 1§ agen}s qg@ al so be used in powder

for mul APYTRYRYEHO82d above. The cdWositions of the
pr esenDibasié enitiugiphosghatl SO i ncl ude sa ghumect ant to
reduce or prevent drying of the nucus nmenbrane and to
prevent irritation thereof. Suitable hunectants that
can beMigg&iinsttdigepr esent inventigrg i nclude sorbitol,
m neral_ oil, vegegﬁble oi | and gl ycerol; soothing
agent s Celiuntsssiate eBhalRt oners: sweefdners; and 20
conbi nggdi@ns thereof. The concentr atheyde®f t he
hunmectant in the present conpositions wll vary
dependi ng upon the agent selected. One or nore |IBS

t hgsrRPRHEInE sReNt s and/ or opi oi ds may be incorporated
into the nasal delivery s%sten1or any ot her delivery

sylst Miix 2f0<cofinralyrdireaiope withths AR & 8§ frceisase tpdiunhia a high shear

i nveptifQp, kits are provided. Referring to Figure 1, a
kit 25 10 is depicted. The kit 10 includes a

pRar ek 28 pLlagtogsrand d24ig politydyaxypropyl meghylcellulose to the blender and

mix thoroughly.

3. Granulate the above mixture using a solution of polyvinylpyrrolidone in water (10 g
in 100 ml).

4. After the granules are formed, transfer the material to a fluidized bed drier and dry
the mixture.

5. Pass the mixture from step 4 thru a mill to reduce the particle size of the granules to

make it more uniform.



pharmaceutical preparation diluent vial 14, optionally
vial 16, and optionally diluent vial 18. The kit al so

WO rokoges2 | nstructions 20. The vial 14 contai nie@IyU$10e4/010996

20

25

di luent for the pharmaceutical preparation is
optional. The vial 14 contains a diluent such as

physi ol ogi cal saline for dilujng what could be a
concentrated solution or |yophilized 30 preparation of

met hxdddk taR¥eNeork Qt@% 8k LQinible Mléler ahd-add B@ of dibasic calcium
i nstructions can include instructions for- m xing a

par tRhesphate aaﬁﬁumhowgl@lméordﬁmeés*fﬁs with a particul ar

amduRyd Pf of mggneﬁgm%?e@ﬁa'featb% RRRENBASM 5 to 5 minutes.
preparation, whereby a final forrmulation for 1njection

o8- \Iivans Ah0ateal (ECRDIgSHen AN SUIess iniggablais with @ farges weight
Pr enaTs88 me APt ructions may include instructions
for use in'a PCA devise. Likewise, the kit optionally
c Ont Goah thedableinfromissp Bcinarpgrioiated pan, t"ﬁﬁﬂrcﬁﬂ@igﬁ agetaigephthalate to a
antlt\%lgttwg t%?@é?)% I BS therapeutic agent in the vial

%1'] SO opt onaIIy may be in a concentrated
form The optional vial 18 cont ains a diluent for a

oot The. i REEUESTfn B AR R SERPRTUHLC, | o1

f dmgrediaitsigsed:t he anti biotic and/ or I BS therapeutic
agent armaceuti cal prepacgti on and/ or

diluti #gehﬂhé‘n%b‘?% d wth the anti bi o?%c and/ or 1BS

t her ap6ipcetn agent di | uent contai ned09p the opioid

di | uen T nstructions, refore, would

t ake aEQ/ tﬁane%¥cor?0do dependi ng ongt he presence or
absencéolgéthﬂemmmolwm anti biotic &@gor |BS

t herapeutic io agent. The instructions 20 can include
instructions for treating a patient wwth an effective
ammmfacmflngraé;bsyl nal trexone. It also will be understood

or ephr 511 Brke Bt et 2 BB Rop € el S gyt

W th anﬁ;ap)gum an arrpoule wWth a septum an infusion

bag, | L ke, can ntal n ia _su

omAenbAg AT e hF e sar e Lo ANER Dt PO AT giveol 4000 t
phar magguhdtsals 1@@@pa@admnnﬁaﬁlx1@ been aut ocl aved or

ot herwi se sterilized. Al of the patents, patent

appl 1-c &0 BASTial{epm deR? isdeaed Y‘?é'%eéﬁ"kﬁ%tf’ &nder dowable and
i ncor pphiatempureef erence in their entirety. EXAVPLES
20 The _follow ng Exanples are intended to illustrate
an abpdbe migture fpoured difp coftaingrs for graauiaeipringsuppositories and

const r Yesveaso u,dn(;,%;nqg}ﬁ diReR. t he invention. Exanple
1: Adm nistration of ?1 | nal trexone in individuals
who &r 8olidified suppositories are then harvested from the containers. Each suppository

would weigh 1650 mg.

What is claimed is:



recei ving opioids 25 Wth approval fromthe
I nstitutional Review Board, 12 normal subjects (8

woradoesieand 4 non- pregnant femal es) parti ci patBCr/Us2084/010996

10

20

controlled trial. The nmean age was 29.3 + 5.8 (nmean

+/- standard deviation [SD]) years. None of the

subj ects had a drug abuse ﬁgbrder or received any

opi oids during the trial. Subjects were adm ni stered

12 consecutive doses of neLAWIgal trexone at a dosage
rate of 0.3 ng/kg every 6 hours via 30 intravenous

) eCtd QmolSIULRRL L EAN BoE S, M S50 UL s biphRRifig 10 o
salln mnis In % I's stud

epanerplue m:esl oﬂeucfh tpaammman pmoyrty @f aoharmagqueiwé@repgr@rl@n ¢asmprising

1 PeistaaL epig Aiphori: FERR FE QRS0 P Rhp e Shfptom of th

Hmmsaa\owsgﬂmea wheBSn the pbarnfagéutioali pneparadipe &t fead of bidapigflable
for .3 da usi pg a |l actul ose hydrogen breath test
(%%%ﬂ?°t¥@§ﬂw5?P , Cdin. Pharmacol. Ther. 1996;
59:469-475). A subjectlve rating test for possible
opi oi d agoni st effects was al so enpl oyed (Yuan, C. S

et al., Drug Alcohol Dependence 1998;52: 161- 165).

s1.gni Fihe andth@bofeisien EMeetrsthmmhambg@WedGMLﬁﬂpngS @dmmlstered
5 stud The results of the oral-cecal transit tine

t%@?yﬂéhbmed that transit time was reduced froma
basel i ne nean of 101.3 + 29.4 mnutes prior to the

first dose of nethylnaltrexone to 82.5 20.7 after 3
days of treatnent. The reduction in the neans was

st.at i StHeCathyd of gaind 2 @ﬂretenathetﬂmemhaemeicalqire]ﬁratloo i9gdministered
usi ng the and th 0X

+ Bonh e oS Phe Bloa® o iRe P ARIBIE FRRGEARS. via

t QU lefsinktise dhttiih Oifusibn i ng the 3 days of treatnent,

but the reductions did not reach statistica

significance. These results denonstrate that

met hyl nal trexone in the absence of calcium ions

causes a statistically signifi ant t on_.of

t fansi The metgod gt %Whﬁlw}?ﬁf’g‘]‘ ey Rha "geuetg? eprﬁ%a}ramncl %i/ i lsrered
eXRdeRusty.opi oi ds. The absence of statistically
S|gn|f|cant changes in overall subjective opioid

ratings is consistent with the |ack of penetration

into the central 15 nervous system by

met hyl nal trexone. These datg s est that en enag

oéi oi dTkectrtad of glajm oy Reagin al?gﬂ]%gf“?cﬁ'émﬁﬁpfﬁﬂar%bogl I8 administered
LHclfahdbu@pd that peripheral opioid antagoni st can be

use& to affect favorably gut segmentation and

peristalsis, and thereby treating |IBS. Exanple 2:

Manuf acturing details for Met hyl nal t rexone 225 ng

tablets 20 (Non-enteric)
6. The method of claim 3 wherem the pharmaceutical preparation is administered

via a needleless injection.

7. The method of claim 3 wherein the pharmaceutical preparation is administered

via an infusion.



I ngredients used (Trade nane) ng per tabl et
Met hyl nal trexone 225 M crocrystalline cellul ose

w@ 2ooitoele2PH 101) 80 25 Pol yvi nyl pyrrol i done ( Pewi/ds0e+/010996

10

15

20

K30) 10.50 Croscarnellose sodium (Ac-Di-Sol SD-71 1)
8 Dibasic Cal cium Phosphate (Entonpress) 25 NO

AVI CEL PH 200 WAS USED Magnesjqum Stearate (Hyqual) 1.7
30 Opadry Il Cear 7.00 Water as needed WO

2004/ 091622 PCT/ US2004/ 010996 -40- Equi pnent used Key
KG 5 Granul ator to nmake granules... kind of dough

ker latt to

ndr o8 etet 6 B dic Borgh s ﬂ*&ﬂﬂ@%&@%‘ ABEHE s pgministered
destiar@thllyi ze 5 Cross-Flow bl ender to mix things
t oget her Manesty beta-press to conpress powder into
tablets O Hara Labcoat I1-X to coat the tablets with
any film Mscellaneous equipnents such as bal ances,

rlst tic peler er and atula etc

Bhut adbeierY oF sjstn St oF% M ksl Do, g scered
1@dhn@BnaANg- D - Sol (part of it) thru 20 nesh screen and
add to the granulator. 2. Granulate the above m xture
using a solution of Povidone in water. 15 3. After the
granules are forned, transfer the material to Uni gI att
and dr the m xtu Repeat, ste to 3, El
miPe t e @eig OEGEHMe @nﬁﬁlwfafr@a&waépmga%h@ af(pénistered
t entREbdaRyENt Ccapacity being 1/9 of the total weight.
5. Pass the mxture in step #4 thru Com | |.

11. The method of claim 1 wherein the pharmaceutical preparation is administered as
a solution.

12.  The method of claim 1 wherein the pharmaceutical preparation is administered as
a suppository.

13.  The method of claim 1 wherein the pharmaceutical preparation is administered as
an enema.

14. The method of claim 1 wherein the pharmaceutical preparation is administered as

a tablet or capsule.

15.  The method of claim 1 wherein the patient is not undergoing exogenous opioid

treatment.
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20

6. Screen Avicel 101, Enctonpress and the remnaining
Ac-Di -Sol thru 20 mesh screen 20 and add it to the
whbmaders22 7. Add material fromstep #5 to nat epdEIS1004/010996
step #6 and mx for 10 mnutes. 8. Add Magnesi um
Stearate to the blender and mx for 3 mnutes. 9.
Transfer the material to Nhneé?y Bet a- press and
conpress the tablets. 10. Coat the tablets with a
solution of Opadry Il Clear in water using a O Hara
Labcoat. 25 Exanple 3: Manufacturing details for
Enttéer i dhe aathodgf (it h whbreantbe gi2iontigJemalf t er step #9
fromthe previous exanple: 30 11. Coat the tablets
with a suspension of Eudragit L in water. 12. Coat
the material in step # 11 with Opadry white. WO

200 030622, PETHLSR0041 010906, 83, Th pol yer we wi|

be ‘Usin

e élt e B&%one of the

follomnng Eudragit L Fron1Degussa or Rohm Phar ma
Eudragit L 50D From Degussa or Rohm Pharma Acryl -eze
(methacrylic acid co-polyner type C) From Col orcon 5
Sut8et erTihe n{egod i clain 1 abeatatthe gticias atid)d. Fr om Col or con
Exanpl e 4: Manufacturing details for oral enterically
coated sustained release tablets to Ingredients used:
Met hyl nal trexone 250 g Docusate sodium 100 g Lactose

15980 U RS PP B DRy e SBRE R T

phosphate 50 g Magnesium stearate 3 g Cellul ose
acetate phthalate 50 g 20 Water as needed

20.  The method of claim 1 wherein the symptom is alternating constipation and
diarrhea.

21.  The method of claim 1 wherein the symptom is constipation.

22. The method of claim 1 wherein the symptom is constipation and abdominal pain.
23.  The method of claim 1 wherein the symptom is abdominal bloating.

24, The method of claim 1 wherein the symptom is abdominal distension.

25.  The method of claim 1 wherein the symptom is abnormal stool frequency.



Manuf acturing steps: 1. Mx 250 g of nethyl nal trexone
with the 100 g of docusate sodiumin a high shear

whb@aders22 25 2. Add 20 g of |actose and 120 g BET/US2004/010996

15

20

25

hydr oxypropyl nethylcellul ose to the bl ender and mXx

t horoughly. 3. Ganul ate the above m xture using a

sol ution of polyvinylpyrrolidgne in water (10 g 1in

100 mM). 4. After the granules are forned, transfer

t hg. MatrRE indihod Of aiftl PWE’ér@tﬁ@he@?ﬁtpgﬁﬂ ﬁrabtﬁﬂﬁkaﬂs&%l cglglsfeh@y

m xture. 5. Pass the m xtur romstep 4 thru a mil

to reduce the particle size of the granules to nake

it nore uniform WD 2004/091622 PCT/ US2004/ 010996 -42
. Add the material fromstep 5 to a tunble bl ender

a@a ad Ehswe@wwf deipaks Weergig the symptoghis $pdratiaal @A i x

thoroughly for 10 minutes. 7. Add 3 g of nmagnesi um

stearate to the blender and mx for 3 to 5 mnutes. 8.

Transfer the material to a tablet press and conpress

i nRO t &Pl Glethod &hciint @rtgﬁﬁervh%hﬁbwsm Scldmméé%gn% Bftlbiotic to the

tablet. 9. Coat the tablets ronts% 8, ina

p@ptidit-at ed pan, with ceIIquse acetate pht hal ate to a

tabl et weight of 603 ng. Exanple 5: Manufacturing

details for a suppository: 10 Ingredients used:

Met hyl nal trexone 250 g dycerin 500 g Polyethyl ene

ghycol TRONRnLE8s Gaint? Iﬂ}fﬁkm’dn?ﬁ%m%laﬁﬁmlsté‘g%oa &%@o@ agot&t to the

Manuf acturing steps: 1. In a jacketed pot,
PNWEthylnaltrexone and 500 g of glycerin and start

m Xi ng.

30.  The method of claim 1 further comprising administering at least one irritable

bowel syndrome therapeutic agent to the patient.

31.  The method of claim 30, further comprising administering an opioid agonist to

the patient.

32.  The method of claim 30, wherein the irritable bowel syndrome therapeutic agent
is selected from the group consisting of antispasmodics, anti-muscarinics,
antiinflammatory agents, pro-motility agents, SHT, agonists, SHT3 antagonists, SHT4
antagonists, SHT4 agonists, bile salt sequestering agents, bulk-forming agents, alpha2-
adrenergic agonists, mineral oils, antidepressants, herbal medicines, and combinations

thereof.

33.  The method of claim 30, wherein the irritable bowel syndrome agent is not a

5HT; antagonist, a SHT4 antagonist, or a SHT, agonist.



2. Add 100 g of polyethylene glycol 1000 and 800 g of
pol yet hyl ne gl ycol 4000 to 20 the materials in step 1

wami4/omari nue m xing. 3. The material from st apCRU$®04/010996

20

heated via the jacket to render a flowable and
pourable m xture. 4. The m xture is poured into

contai ners for manufacturing. guppositories and

all owed to cool to roomtenperature. 25 5. Solidified
suppositories are then harvested fron1the cont ai ners.
Each suppository would weigh 1650 . What is clalned

eSS TR R P b o

cgidnsiliaghadmedicsioar i ng to a patient in need of such
treatment an anount of a pharmaceutical preparation
conprising a peripheral opioid antagoni st effective
to aneliorate at |east one synptom of the 5irritable

bowel ndr n.the phar. ut i paration
387 1 o NO et a0 Ao B vneieih BF v taiel SnefreBrapestl agent
Theanmitibgilesedntcl ai m | wherein the pharnmaceuti cal
preparation is admnistered parenterally. 10 3. The

met hod of claim2 wherein the pharmaceutica

preparation is admnistered froma route sel ect ed

fromthe group consisting of |ntr enousl vy, _
sdBcut Eh%aﬁtﬂog of giaim 30 st p Heiabledoael ¥Hromeergpeytic agent

I 0 4hHePWh! meSicthe. The met hod of claim 3 wherein the
phar maceuti cal preparation is adm nistered
intravenously. 5. The nethod of claim3 wherein the
phar maceut i cal preparation is adm ni stered

subcut aneousl y thod of claim 3 where

t Ré- phzhw@eé iof aﬁa%ﬁ% psvézﬁrgm %ﬁ irrigablechavwst ndrase ther@aeugc agent
need £hRsadleireie bR

38.  The method of claim 30 wherein the agent is a SHT, agonist.

39.  The method of claim 38, wherein the SHT4 agonist is 3-(5-methoxy-IM-indole-3-
yl-methylene)-N-pentylcarbazimidamide.

40.  The method of claim 30 wherein the agent is polyethylene glycol 3350.

41.  The method of any one of claims 1 to 40 wherein the peripheral opioid antagonist

is a quaternary derivative of noroxymorphone.



7. The nmethod of claim 3 wherein the pharmaceutica
preparation is adm nistered 25 via an infusion. WO

wWQR 00460981622 PCT/ US2004/ 010996 -44 8. The netwoniusf004/010996

10

15

20

claiml wherein the pharmaceutical preparation is

adm nistered intrarectally. 5 9. The nethod of claim

1 wherein the pharnmaceutical.qgeparation is

adm nistered transdernmally. 10. The method of claim1l

wher ei fnd hembh @f Hgﬁ‘?w Whé@kin %%feﬂakﬂ&rfv&n@ddﬁnmﬁyﬁ51%ﬂ0ne is
intranasal |y. 11. The method of claim|l wherein

tW@ﬂpﬁwﬁﬁKQ@Utlcal preparation is admnistered as a

solution. 12. The nmethod of claim1l wherein the
pharmaceutical preparation is admnistered as 15 a

suppository. 13. The nethod of claim1 wherein the

phar ”a‘f“ﬁé”rﬂe%ld & GRa @f h@RrehrS tRURMAUNE bEHRqBerndM derivative of

enemna. 14. The nmethod of claim | wherein the
pmamn@mhwwpngsﬁ &parlad odd) ime/kgdni ni stered as  a

tabl et or capsule. 15. The nmethod of claim| wherein

the patient is not undergoi ng exogenous opi oi d

treatnment. WO 2004/091622 PCT/ US2004/010996 - 45 16.

T e b [ f ;
177 Thene oo SLAH 41 WRGHRML QAR rRR SR bR Eprphone i

SHESWHEH@Xnethod of claiml wherein the patient is a

child. 19. The method of claim1l wherein the synptom

is diarrhea. 10 20. The nmethod of claim 1l wherein the

synptomis alternating constipation and diarrhea.

45.  The method of claim 41 wherein the amount of the peripheral opioid antagonist

ranges from 0.1 to 0.45 mg/kg.

46.  The method of claim 42 wherein the amount of the quaternary derivative of

noroxymorphone ranges from 0.1 to 0.45 mg/kg.

47.  The method of claim 3 wherein the pharmaceutical preparation is administered by

infusion.

48.  The method of any one of claims 1 to 40 wherein the amount of peripheral opioid
antagonist is effective to achieve a mean peak plasma concentration of 1400 ng/ml or

less of peripheral opioid antagonist.

49.  The method of claim 48 wherein the mean peak plasma concentration is 1200

ng/ml or less of peripheral opioid antagonist.



21. The nethod of claim|l wherein the synptomis
constipation. 15 22. The nethod of claim| wherein the

w@eympbore: s consti pati on and abdom nal pain. P23r/u3ive4/010996

10

15

20

25

nmet hod of claim1 wherein the synptomis abdom na

bl oating. 24. The nethod of claim1 wherein the
synptomis abdom nal distensiggy. 20 25. The nethod of
claiml wherein the synptomis abnornmal stoo
frequency. WD 2004/091622 PCT/ US2004/ 010996 -46 26.
The method of claim1l wherein the synpton1is abnor nal

st.qol nS| t 24, The t hod of aim| wher
LA sy of Shpim: TR e BegnPea IR, soptingpion is 1000
cIn@inihoild‘syﬁﬁﬂa:ﬁpharﬂmprdncsann@oﬁldﬂn ni stering an antibiotic
to the patient. 29. The nmethod of claim1l further
conprising adm nistering an opioid agonist to the

patient 10 30. The nethod of claim| further

ni st eri a ast .one irritable. bowel .
SoThr ofemenas Bsdtsais i bonS RbarRRF cbhbriigo iy aitimisering
med hophtieht & ateld 30 sudhutidai@ént cANPHduBL VY A gharmasdutedl N@eparation
an opi.Qid a onlst ta, 15 the # i ent 2. Th nethod
ofFORPLS'RE BBCTIARFA ipid ARaBqnyS P ?&BY%“&‘BW@P“% gifige symptom of
t Ry apiebld Cboa@E‘ Ryndrorfic, S@h@€ihethef piammideti@l Qteparation is free of
g$3|st| g of anti s % @QICS anti-nuscarinics, anti
ey SR “Qb@ﬁ?QSt motility agents, 5HT1
agonlsts 5HT3 antagonlsts 5HT4 20 ant agoni sts, 5HT4

agoni sts, bile salt sequestering agents, bul k-form ng
agents, al pha2- adrenergic agonists, mneral oils,

anbi deprefeaiol of digRabs CRM 6i R@SreiR i ﬁﬁmce&tcbp&%parauon is
thereof. 33. The nethod of claim 30, wherein the

i piminatred HARENteEy ARSI i s not a 25 5HT3
ant agoni st, a 5HT4 antagoni st, or a 5HT4 agonist. WO

2004/ 091622 PCT/ US2004/ 010996 -47 34. The nethod of
claim 30 wherein the irritable bowel syndrone

t Ber aped hfzttd8Ytany one of claim 51 wherein the pharmaceutical preparation is

administered in a sustained release formulation.

54.  The method of any one of claim 51 wherein the pharmaceutical preparation is

administered in an enteric coated sustained release formulation.

55.  The method of any of one claim 51 wherein the pharmaceutical preparation is

administered in a colonic site-directed formulation.

56.  The method of claim 51 wherein the patient is not undergoing exogenous opioid

treatment.



is an antidiarrheal nedication. 5 35. The nethod of
claim30 wherein the irritable bowel syndrone

WO hen/apet i ¢ agent i s an antidepressant. 36. PtBUS2004/010996
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met hod of claim 30 wherein the irritable bowel
syndrone therapeutic agent is an herbal nedicine. 10
37. The nmethod of claim30 whayein the irritable bowel
syndrone therapeutic agent is an al pha2-adrenergic
agent . TB8methb& of@AiROS Wherdih BePaikiht WHEHAEN the agent is
a 5HT4 agonist. 15 39. The nethod of claim 38,
wherein the 5HT4 agoni st is 3-(5-nethoxy-1Mindol e- 3-
yl -met hyl ene) - N- pent yl car bazi m dam de. 40. The net hod
of claim30 wherein the agent is polyethylene glyco
3380. Thomgthod eheaifet Invkerein thypotichis neple-cl ains 1 to 40
wherein the peripheral opioid antagonist is a

quat ernary derivative of noroxynorphone. WO

2004/ 091622 PCT/ US2004/ 010996 -48 42. The nethod of
clsgi m 4ile MBBEEbCIAiRES m&tr@ﬁ MRyt lslacaliive of

nor oxynor phone i s nethyl naltrexone 43. The net hod of
cl ai m 41 wherein the anmount of the quaternary
derivative of 5 noroxynorphone ranges from1.0 to 3.0
n% 44. The nethod of claim 43 wherein the

qOAt er Fhe peded plasimad Whersin s syinptpHY pRNStRation.

nmet hyl nal t rexone. 10 45. The net hod of claim4l
wherei n the anount of the peripheral opioid antagoni st
ranges fromO0.1 to 0.45 ng/kg. 46. The nmethod of claim
AZ1whergl mhetid@ MR s Otk m&‘%&:%gﬁﬁf % é?)%tlp\éﬁéd Hﬁd %dommal
nor oxynor phone ranges from O. ny/

Teinpret hod of claim 3 wherein the pharnaceutlca
preparation is adm nistered by

62.  The method of claim 51 wherein the symptom is diarrhea.

63.  The method of claim 51 wherein the symptom is alternating constipation and

diarrhea.
64.  The method of claim 51 wherein the symptom is abdominal bloating.
65.  The method of claim 51 wherein the symptom is abdominal distension.

66.  The method of claim 51 wherein the symptom is abnormal stool frequency.



i nfusion. 48. The nethod of any one of clains 1 to 40
wherein the anount of peripheral opioid 20 antagoni st

WO s0ehdezr i ve to achi eve a nmean peak plasma  PCT/US2004/010996
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concentration of 1400 ng/m or |ess of periphera

opi oi d antagoni st. 49. The nethod of claim48 wherein

t he nean peak plasma concentrgtion is 1200 ng/m or

| ess of peripheral opioid antagonist. W 2004/091622

PGy USZROACML08PGaint ﬂgw@em ﬂ@%yrﬂ%&qgamonﬁh@tom é@lSlstency

wherei n the nmean peak plasma concentration is

ng/m or |ess of peripheral opioid antagonist. 5 51. A

nmethod for treating irritable bowel syndrone

conprising orally admnistering to a patient in need

085 uchhe methpdrafglaigns lawisiin thePYEPiEMdF akdominal eain.

preparation conprising a peripheral opioid antagoni st

effective to aneliorate at | east one synptom of the

irritable bowel syndrome, wherein the pharnmaceutica

pr.gpar 0 I :

Preof ™ 151ic8 AFEmCl FRHCHAERSSARENSLI B oAb o e

wipetiasit.n t he phar maceutical preparation is

adm nistered in an enteric coated fornul ation. 53. The

nmet hod of any one of claim51 wherein the

phar maceutical preparation is 15 admnistered in a

sygt ai r -

oD ot T nlcBloB A BT il Wamping MAFoREAGA RO ritabl

|@owabnnmvm®QWQWGMW2amﬁenter|c coat ed sust ai ned

rel ease formulation. 20 55. The nethod of any of one

cl ai m 51 wherein the pharnaceutical preparation is

adm nistered in a colonic site-directed fornulation.

5@1 Th %hmteﬁgg o?%laﬁxll é}b Whgtje V‘ﬁl? qrﬁ'ta@l %@vepy 'd@% fh§ra8&'ﬁc agent
nder gol hg exogenous i'd T 5

2@oﬂwm©m&@$ymc7/uszoo4/010996 -50 57. The net hod of

clai m51 wherein the patient is fenmale.

72.  The method of claim 70 wherein the irritable bowel syndrome therapeutic agent

is an antidiarrheal medication.

73.  The method of claim 70 wherein the irritable bowel syndrome therapeutic agent

is an herbal medicine.

74.  The method of claim 70 wherein the irritable bowel syndrome therapeutic agent

is an opioid agonist.

75.  The method of claim 70 wherein the irritable bowel syndrome therapeutic agent

is an alpha,-adrenergic agent.



58. The nethod of claimb51 wherein the patient is
male. 5 59. The nethod of claimb51 wherein the patient

wo sooa/oeteel d. 60. The net hod of cl ai m 51 wher ei PCT/I182004/010996

15
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synptomis constipation. 61. The nethod of claim51
wherein the synptomis constipation and abdomnal to
pain. 62. The nethod of claimpbl wherein the synptom
is diarrhea. 63. The nethod of claim51 wherein the
synptomis alternating constipation and 15 diarrhea.
64 The nethod of claim51 wherein the synptomis

ti.n of claim51 .
et R mstSd ot Plim 78 eureR T Rl o ergeutic agent
Thea petThagonidt. cl ai m 51 wherein the synptomis abnornma
stool frequency. WD 2004/091622 PCT/ US2004/010996 -51
67. The nethod of claimb51 wherein the synptomis
abnor nal stool consi stency. 68. The nethod of claim

e hoa 157 MEMa AT SRt O Vhr R d5or T ersl b Qe apdrgrindote-3-

at-kitglene)-N@eiithRarbpaiidaniide. 70. The met hod of cl aim 51
further conprising admnistering at |east one
irritable bowel syndrone therapeutic agent. 10 71.
The met hod of claim 70 wherein the irritable bowel

THB" ot eted o Sl 7 NUREHE FE e YopieL B B fgmpettc agen

SYebt @FEHT-hakapei & 6-HIg@Atagonld of 5T, agdnidi ar r heal
medi cation. 73. The nethod of claim 70 wherein the

irritable bowel syndrone therapeutic agent 1is an
herbal nedicine. 20 74. The method of claim 70 wherein

the irritable bowel %ndrone t herapeutic agent is an
opPoi d TgBthe of glaim 1H whesein e ingifable bowel podigaes BFRPUke agent
| 1§ 4 parbdisyIQRWBlcoFY33dr one t her apeuti c agent

80. The method of claims 51-79 wherein the peripheral opioid antagonist is a

quaternary derivative of noroxymorphone.

81.  The method of claim 80 wherein the quaternary derivative of noroxymorphone is

methylnaltrexone.
82.  The method of claim 81 wherein the amount ranges from 50 to 750 mg/day.

83.  The method of claim 81 wherein the amount is 75 mg of the quaternary

derivative of noroxymorphone.



is an al pha2-adrenergi c agent. WO 2004/ 091622

PCT/ US2004/ 010996 -52 76. The nethod of claim 70
woberedre2t he irritable bowel syndrone therapeurdTUSION010996

is a 5-HT4 agonist. 5 77. The met hod of claim 65

wherein the 5-HT4 agonist is 3-(5-nmethoxy-1Mindol e- 3-

yl - met hyl ene) - N- pent yl car bazi &3 danmi de. 78. The net hod

of claim70 wherein the irritable bowel syndrone

t N apdibei wetherbnf clain §lowhereBl the3aragunhdo AL tmg @f Sh¢Mgaternary

a agoni st. 10 79. The met hod of

cqgﬁg?g%§&ﬂ§?§?% eélrrltable bowel syndrone

t herapeutic agent is a polyethylene glycol 3350. 80.

The nmethod of clains 51-79 wherein the periphera

opi oid antagonist is a 15 quaternary derivative of

noYSoxy wor phaymeceugdal Preparativhodomprisiigai an g0atwineryei deriviteve  of

q rjvatjve 0 [ .
A T

whgheenacedtivel aaoepitble eangas from 50 to 750 ng/day. 83.

The nmethod of claim81 wherein the anmount is 75 ng of

the quaternary derivative of noroxynorphone. WO
2004/ 091622 PCT/ US2004/ 010996 -53 84. The nethod of

cl 8%' m % ?ﬂ% %(L,eutlg{l %re%%ﬂm o{’ aaig’lzé% \Q‘ﬁerfg B tﬁeS@ateAnary derivative of

quat er nar Nnor oxXynor p

p hexroryoeythosals n@tleraattetxpmn conpri sing a quaternary

derivative of 5 noroxynorphone and an irritable bowel
1o Syndrone therapeutic agent and a pharmaceutically

acceptable carrier. 86. The pharnmaceuti cal preparation

cn)fo 73')(3@? ?ﬂigrﬁéac?u% trEpeaIra g)ﬁ: Sf ec)ﬁ!aélrﬁse/SSderé%ywer\éﬁ t%e pharmaceutical
phaépmetents el ofproamraalb icalniuaforchlaither8d. or 86 wherein
t he pharnaceuti cal

88.  The pharmaceutical preparation of claim 85 wherein the irritable bowel syndrome
15  therapeutic agent is selected from the group consisting of antispasmodics, anti-
muscarinics, antiinflammatory agents, pro-motility agents, SHT; agonists, SHT;
antagonists, SHT, antagonists, SHT,4 agonists, bile salt sequestering agents, bulk-forming
agents, alpha-adrenergic agonists, mineral oils, antidepressants, herbal medicines and

combinations thereof.
20

89.  The pharmaceutical preparation of claim 85 wherein the irritable bowel syndrome

therapeutic agent is an antispasmodic.

90.  The pharmaceutical preparation of claim 85 wherein the irritable bowel syndrome

25  therapeutic agent is an anti-muscarinic.



preparation is free of bioavailable calciumor salts
thereof. 88. The pharnmaceutical preparation of claim

w@onheiwei n the irritabl e bowel syndronme 15 PCT/US2004/010996
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t herapeutic agent is selected fromthe group

consi sting of antispasnodics, anti- nuscarinics, anti
i nflammat ory agents, pro-noti4gty agents, 5HT1

agoni sts, 5HT3 antagoni sts, 5HT4 antagoni sts, 5HT4
agoni sts, bile salt sequestering agents, bul k-form ng
agents, al pha2- adrenergic agoni sts, mneral oils,

ant i depressant s r bal nmedi.cj nat i on

£ Rhr cof ne PR RuiEP SR MRS RS RS MBfipdPaiaResPRE syndrome
C ltisdrapeBiic agastrie amarttiireflamtatdrabgent. bovvel syndr one

therapeutic agent is an antispasnodic. 90. The

phar maceuti cal preparation of claim85 wherein the
irritable bowel syndrone 25 therapeutic agent is an

032! TR e aceue wEp il PR B VhHToR s (A BSe RRF sy rome

t higrapentid dpohtas bpwehotiitnageatre t her apeuti c agent is an
antiinflamatory agent. 5 92. The pharnaceutica
preparation of claim@85 wherein the irritable bowel
syndrone therapeutic agent is a pro-nDtiIity agent.

9 Th armaceutical prep t f cl
OB 1 v EnEBRrERs el BEoMBIORE R 8F yBs 6 Huahle BPEeiSurome
5 fictapR@iondgeht is 8 SHHTZ0akt, agelm;, sttagohistord-FHIT agoristst . 10
94. The pharmaceutical preparation of claim85 wherein
the irritable bowel syndrone therapeutic agent is not
a SFWS ant agoni st, a 5HT4 antagoni st or a 5HT4
ar naceut 1.c arat on.o

d S&E‘? Hhsa{ rﬂgcgﬁ? r[ﬂgmr@ %&Kéﬁlllggigﬁ filSl‘ltaI)le %owel syndrome

t hl%r@i@@tlﬁ dgeniAgRdtta SHT; Antagbirkst,a0THT 4$1htag&ﬁst ofl I8HT, agonist.
pharmaceuti cal preparation of claim95 wherein the

irritable bowel syndrone therapeutic agent is
3- (5-nmet hoxy- I Mi ndol e- 3-yl - met hyl ene) - N- pent yl car baz

m dam de. 20 97. The pharmaceutical preparatjon of
cl%8i m &be mhférfleqeﬁﬂqaherepwtrwspl@%émhergw itable bowel syndrome

tmgﬁﬁwég@n@ggsgn Sgodishi | € salt sequestering agent.
he pharmaceutical preparation of claim85 wherein

the irritable bowel syndrone

96.  The pharmaceutical preparation of claim 95 wherein the irritable bowel syndrome

therapeutic agent is 3-(5-methoxy-IM-indole-3-yl-methylene)-N-pentylcarbazimidamide.

97. The pharmaceutical preparation of claim 85 wherein the irritable bowel syndrome

therapeutic agent is a bile salt sequestering agent.

98.  The pharmaceutical preparation of claim 85 wherein the irritable bowel syndrome

therapeutic agent is a bulk-forming agent.



t herapeutic agent is a bul k-form ng agent. WO
2004/ 091622 PCT/ US2004/ 010996 -55 99. The

w@baroseeut i cal preparation of claim85 wherei PCT/182004/010996
irritable bowel syndrone therapeutic agent is an
al pha2-adrenergi c agonist. 5 100. The pharnaceutica
preparation of claim85 whereth-the irritable bowel
syndrone therapeutic agent is a mneral oil. 101. The
pharmaceuti cal preparation of claim85 wherein the
irritable bowel syndrone therapeutic agent is an
ani demhe phamiceufithl pRparatidneoffeluim B8 evheitcinctht irfitabledoati syndrome
of claim85 wherein the irritabl e bowel syndrone
t HBSaRsaE REenbig PP - fFeREE 120 Yedi ci ne. 103, The
phar maceuti cal preparation of any one of clainms 85 to
101 wherein the 15 pharnaceutical preparation is
fornmul ated for oral adm nistration. 104. The

s phapmaaadbhbmbedati@d pfepiratidh ¢ffclaih 85 Mhkh mberiablk tohel syndrome
formulation is selected fromthe group consisting of
a typreyligacest sgRHRsral o4 granul e, a crystal, a tablet, a
solution, an extract, a suspension, a soup, a Ssyrup,
an elixir, atea, aliquid-filled capsule, an oil, a
20 chewabl e tabl et, a chewabl e piece, an

entogr i ahe pRdrRdcdutiéd Bteparatisisichiim 8d whetegahie irfitlbledower syndrome
capsul e, and an enteric-coated sustai ned rel ease

t dbgrapeutiq pesnt ivaR anfidepREse¥ut i cal preparation of any one
of clains 85 to 101 wherein the pharmaceutica

10 preparation is formulated for rectal adm nistration.
25 WD 2004/ 091622 PCT/ US2004/ 010996 -56 106. The

ph@b Maagl bhsAhcdilieN rehlafibh &fclfih s MnkRM Wb afigblk Hokel syndrome
fornmulation is selected . fromthe group consisting of

a tBerapsats pest isgn deybaltmesifinea suppository, an oil, and
an enenma. 5 107. The pharmaceutical preparation of
any one of clainms 85 to 101 wherein the

phar maceuti cal preparation is fornmulated for a route

of 1 BN Sihh Al dcORicSEpepdrahnl 60yt R oDEIRMR SPRSIISE iWhgrein the
of sublingual, intranasal, transdermal, intradernal,
15 i rihaemagewtispbpreparation is formulated for oral administration.

104. The pharmaceutical preparation of claim 102 wherein the formulation is selected
from the group consisting of a capsule, a powder, a granule, a crystal, a tablet, a solution,
an extract, a suspension, a soup, a syrup, an elixir, a tea, a liquid-filled capsule, an oil, a
20  chewable tablet, a chewable piece, an enteric-coated tablet, a sustained release tablet or

capsule, and an enteric-coated sustained release tablet.

105. The pharmaceutical preparation of any one of claims 85 to 101 wherein the

pharmaceutical preparation is formulated for rectal administration.

25



subcut aneous, injectable, and infusion. to 108. A kit
conprising: a package containing a peripheral opioid

w@nioagomwest preparation, wherein the preparat PONUSB04/010996
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free of bioavail able calciumand salts thereof; and
instructions for using the preparation to treat

irritable bowel syndrome. 1535409. The kit of claim

108, further conprising an antibiotic. 110. The kit of
cl1i@pm Tbe phirmeedutieal proppratien efcelzim 105rvhepdin the fowailation is selected

THRH Ml SR o LARRnR 4 WD KppodMont s I, and an

pregpan.ati on according to any one of clainms 85 to 107.

107.  The pharmaceutical preparation of any one of claims 85 to 101 wherein the
pharmaceutical preparation is formulated for a route of administration selected from the
group consisting of sublingual, intranasal, transdermal, intradermal, intramuscular,

subcutaneous, injectable, and infusion.

108. A kit comprising:

a package containing a peripheral opioid antagonist preparation, wherein the

preparation is free of bioavailable calcium and salts thereof; and

instructions for using the preparation to treat irritable bowel syndrome.
109. The kit of claim 108, further comprising an antibiotic.

110.  The kit of claim 108, further comprising an irritable bowel syndrome therapeutic

agent

111. The kit of claim 108, wherein the preparation is a pharmaceutical preparation

according to any one of claims 85 to 107.



