ORAL FORMULATI ONS AND LI POPHI LI C SALTS OF METHYLNALTREXONE Rel at ed

Appl i cations This application clainms the benefit of U S. Provisional
Appl i cat iwo 2blo/t12€84/ 313, 018, filed March 11, 2010, the entriuseoicootvent s of
whi ch are hereby incorporated by reference herein. Background of the

I nvention [0001] Opioids are widely used in treating patients with pain.
Such pati ent @rAC FateviUnageons ANBENROPEILEASAETS GV ETHE LNAG/TREMAONE

di seases and al so those with chronic non-nmalignant pain and acute

non-mal i gnant pain. Opioids are narcotic nedications that activate opioid
receptors located in the central [ VO systemto relieve pain. Opioids,
however, also react with receptor?%?ffé%f’éxlg?ﬁ???e central nervous system

resulting in sidgngfdpphédsiohREiMe tHRDeaEMSIINS! PiORisidRaLABlicakOANbi:Ng, urinary
retention, and severe itching. Notable are the effects of opioids in the
gast r oi nt esfil/3aP.04 & fjled Maggh gﬁaépéo,tthfé%lr@?%%nt? phwhich agalarehycineerpeipiadg and
peri stal si sb' ?efgll%ﬁcé.lll]érglﬁti nes, thereby decreasing the rate of intestinal
transit and oducing constipation. The use of opioids in treating pain is
often limted due to these undesired side effects, which can be

debilitating and often cause padcklisuridof tht Uatentiva use of opioid
anal gesi cs. éAOOOZ] In addition to exogenous opioid-induced side effects,

studi es havé®3hgest ePrididt are nidgje nerssindispongisatisnts Wwigh piie. Sechepations may

al so af f ect 1 cﬂ%qugsterv%h{]&cﬁfﬁ{lée{a%lan&%A dtcgtﬁgrtterl%nﬁalr@%ape% ahg¥1ﬁl Yl?c% Ivﬂt nor nal
regulation or 1ntestinal nmotility and nucosa ransport o Prurds, hus, an
abnor mal phykioalcagnaalidnantgpaiwindadagemonsli@pnopds. Opitidyare aseptior activity
may al so | ead to bowel dysfunction. For exanple, patients who have

under gone sme&}cea@r}sp%t@@émt%§Pwéﬂsﬁseﬁ1t%ns 1geakegrig die/-airak eV A dBHER, © of t en

suf fer fr0mréie‘?é‘é%ihﬁ?p?tfid@%Wy&}’a%é‘f&%ﬂ it rdBIBRCARAN o FgEé}ftﬁaYﬁTrgllylfs;S’

t hat nay be caus uctuations 1 n natural opi ol eve Si'm

wonen who haystermn.gesnting/ingidesrifdotsrindludiopromtipaserf, heuseh,nemipogturipant um i | eus,
whi ch may be caused sim|ar uctuations..in natural. opioid levels as a
result of bf‘i‘?%%oﬁga%d? %@%@.ﬂ%&@; &‘Lﬂtﬁjﬁ%%iﬂﬁ%ﬁfffﬁf%&fﬂ%‘%ﬁ% e EHTOMEE ¢ h
post - oper at (¥ Rkt WRASH 1IRAE HEITS iAIEbS oS SMPryaR! dn¥ Kk:ﬁ&hlsfs@ﬁ the ihRstndays.,
with some severe cases |lasting nore than a week. Administration of opioids
to a pati enthesdhyalecreasigethe raig of iktedtinghiransitwhd prpdusing spngipatdmokhe wiofer sal
practice, may. exacerbate bowel. dysf.unction, thereby delayi.ng recovery of
Por mal  boweP PR FSRTEHRT DagieRy HuGa &y et SR THEH s, MG Bhiken
care costs. ddbili\d6n2Qdd HdP&LEPFakIWE20 T QAR 13 HAPIH QRilekdsk ecept or

ant agoni sts OOSO%Ch as nal oxone, nal trexone, and

[ ] In addition to exogenous opioid-induced side effects, studies have
suggested that endogenous opioids and opioid receptors may also affect the
gastrointestinal (GI) tract and may be involved in normal regulation of intestinal motility
and mucosal transport of fluids. Thus, an abnormal physiological level of endogenous
opioids and/or receptor activity may also lead to bowel dysfunction. For example,
patients who have undergone surgical procedures, especially surgery of the abdomen,
often suffer from a particular bowel dysfunction, termed post-operative ileus, that may
be caused by fluctuations in natural opioid levels. Similarly, women who have recently
given birth commonly suffer from post partum ileus, which may be caused by similar
fluctuations in natural opioid levels as a result of birthing stress. Gastrointestinal
dysfunction associated with post-operative or post-partum ileus can typically last for 3 to
5 days, with some severe cases lasting more than a week. Administration of opioids to a
patient after surgery to treat pain, which is now an almost universal practice, may
exacerbate bowel dysfunction, thereby delaying recovery of normal bowel function,

prolonging hospital stays, and increasing medical care costs.
1



nal mef ene, have been studied as a neans of antagonizing the undesirable
peri pheral side effects of opioids. However, these agents not only act on
peri pher avoapigiteBisecept ors but al so on opi oi d recept or ®CirfuSzéng/ocmms r al
nervous system sonetines reversing the beneficial and desired anal gesic
effects of opioids or causing synptons of opioid withdrawal. Preferable
approaches {M03lise i nOpooid raskptiongntagindsts-sicldascedoreind enadtfdxeot.sindncl ude

adm nistration aof peripheral acting opioid receptor antagoni sts that.do not
Feadi |y cr obSmetkaebfiisReeh S Eflar frisan POBPTRUSDE FRtaTane seapisy sid

receptor antgg0bsspisRLhHbRRlLT exaNRelaThoPsay ast &%&%h@ﬂaﬂ@ﬁofdﬁ%cép%& b9 70s.
It has been used in patients to reduce opioid-induced side effects such as

const i pat i onlsopnwpididigceptatsge ghe centralureryrs pystemeyomatinfes eeversngthe U, S.

¥
Patents 5,972, 954, 5,102, 887, 4.8 81, and 4,719 215 and Yuan.et al.,
orug and A LOOR bR Aated dtaads S ronioh e i dug sanp 8RR LPERIE
met hyl nal t r eXoaawas eBref@stle approachen firkes i &nudileg dpasd hekiedsigobtedton of
met hyl nal trexone for intravenous injection. [0005]In U S. Patent 6,559, 158,

t he dose of ingBtdsyadpunistiaionnd ppaphardlagting gpinistReapsiangPpisebaide N4t i ent s
was expl or e%ad{léc%?th%ﬁ?&dhﬁﬁlnz@a n the "158 patent, based on studies of

nmet hadone mal ntenance patients, at patients taking opioids chronically
woul d be ref(idd$i ve t @helpsishend] unadibivire@btor anapenitthadthyiablerepseiac bsdry

considered to be too |lowt e clinically efficacious. (Mthadone, |

mai nt enance SPALFEHCE ﬂ%%ﬁ@é%ﬁg%/ i 83eDesR vadindRaf 8RS f%reéweaqpé%ld%@lweééldﬁer oi n,
oxycontin, dibaudi a@rcoﬁyﬁaﬁ%ﬁ,’ﬁurﬁ@ﬁi/aumuhﬁ’d ALy ?et&lt%&feé!, oi gstable
dose of nethadone treatne for at least 30 days of greater than or equal
to 30 ng/ daPatcand. 3B 4t §p0288T, 1,86 1g8dr and 4,7 B2 Fosed Yohn aed/hdmaltd exone

were adm ni stered intrave | ). e oses were.be en 0.01 and 0. 37

ol kg, wher ST GURH 6 AR s AT QG GF 1985 O Boiny P P O
reported. TRASEIH hédeANRIQURSs BOSES sd1tkidRSMALRNAa Rk SRR vaRIuk @édidnnduced
"imedi ate” | ax ation. [0006] Met hyl nal t rexone subcut aneous injection was

expl ored ant000at beenlkUisiPetent §.52pprDveaiddsa of methyhnalieekoBe Avrdteating t r eat

opi oi d-i nduced constipation in patients wth advanced nedi cal % ness who
are recel vi NGUBARI mefgaaie e RRoE ot du B FREe PRR e ol 4BRA% 0o

ef fective wassed.oh3tRliesbf Snotlidsge mﬁit@qaﬂ@@ﬁaﬂéhﬁ, hat pdtieAyesking opieidisat e”
| axation, but rather induced |laxation within 4 hours in a significant
nunber of p&kioBisaky poukhhedesponyigy spdasey ebmebploritgsons thapweg pgeviously

E)SPSZLAM t OB SadhAV S G581 TPR D BinfAKSG efiftaOloAl. ARSARFNE MG HAAINT
typically have an addiction to opiates such as heroin, oxycontin, dilaudid or hydrocone.
They would have a history of a stable dose of methadone treatment for at least 30 days
of greater than or equal to 30 mg/day, and more typically higher. ) Low doses of
methylnaltrexone were administered intravenously. These doses were between 0.01 and
0.37 mg/kg, wherein average peak plasma levels of 162 (30-774 ng/ml ) were reported.
These intravenous doses in methadone maintenance patients induced “immediate”
laxation.

[0006] Methylnaltrexone subcutaneous injection was explored and has been
clinically approved in the United States to treat opioid-induced constipation in patients
with advanced medical illness who are receiving palliative care. The subcutaneous
injection dose found to be effective was 0.15 or 0.3 mg/kg. This dose did not induce

“immediate” laxation, but rather induced laxation within 4 hours in a significant number

of patients treated.



ant agoni sts, including nethylnaltrexone. In U S Patent 6,419,959, an oral
dosage formis constructed so as to rel ease certain conmpounds "over the
whol e gaswoaebhntgstisnal tract." According to the '959 patremtys2apiovioad3
antagoni sts are not always suitable for adm nistration in an i medi ate

rel ease formdue to dose limting side effects. In addition, opioid-induced
consti pati of008d$ bel i émetdmpts hoes bden rﬁadatrtvmhwedhroaﬂtdomgd foroc af ceeifafneqﬁsidof

opi oi ds on rece tors 0SS th ntire trojnte tract ddr ess
Chece | saueatopiitgad uae Bt HoCis dalbr b4l 0upib Rt dai s 3t s
i ncludi ng ngtdpkp@ldd &XRNS relbdle RefANLEAPbELRN 6l @ AREWHIE 398 diReMnal BEStEDY
delivering these ant agonl sts at acceptable doses locally across the entire

gast r oi nt esticpadingrtaghe "9BRpatente spieet anggomestsart nal Etlwexmletablpé@n fically,
however, not .r at en

deronet 1 at egt T R ahE b R Eratisratin e R loes Bl s et dR o

subst anti al hydifien, repidiyintiicéd exBhpation WwiteeHit@aas hesthSroi@ R dietetidilyeli n
ant agoni zi ng the oral -cecal delay caused by norphi ne than was an uncoated

met hyl nal t r 88¢s offppioids on resapient acserg dessendirasrptiolieshipaldeact.v Be pédyesitheset i ve
anount s of yhna s the stomach
al t oget her. ﬁ%a{la hr@egfg% %§u$§é£§ﬁoglﬁg %ﬂlnggﬁ)@&ta& %%Sttp:r{%&%ﬁﬁg [ 0009] I n
U S. Patent nﬁ:ﬂﬁiﬂi&,lti&&ne an aapatroltkaiselcate dah gy fonal ﬂfe&)bgralehvmmgehcf:sleor ed for
treating constipation in nmethadone mai ntenance patients (i ents
shown to beaw@g?ﬂlvs %te%?§?ﬁti"%}%d9§95t1‘??éﬂéﬁ?f€&% esmnﬁsgtaﬁwlﬂfaﬁtt%%ﬁeﬁ)?mrhe dose

O et Dyt nal e AR iSSPl hbDe e GRS et 0. 33 0 ol ko

Met hyl nal t rex es admnistered to these pati i nduced | axati on
in the seve[QﬂOSbatl eni[nsUtSasPta@dt 6.a74,hBLghwavdmametrated shaofin enteec battedeen 1. 2

and 24 hours nd|n 0 he. dose. . The. f ast est onse seen.in the
Four mat L ontetRRE e i R e B S oGRS T SRERY . 10
hours). [O00#Q}Aeqtide ﬂgwa%dnhﬁng@@d)rﬁmegmiefagrca@gea ?%&@Hﬂn@ i asd@s age
formul ati ons conpri sing hyl nal t rexone. Sunmar the Invention

[ 0011] Capsune@atﬁglrm@thﬂmlgreemﬂ efhecaPl yatc@tasnlegieswrcdmm defivaaingefivaties i on of

nmet hyl naltrexon atients sufferi fro 0|d
Const i pat ot OHis CERERARLEAehE HREE of Bif ofides Bt Byt ARl Bt PgpeAe:

non- mal i gnamatmg@ctlﬁgm%umhswm @wmlr@pdmeahadone mai nt enance patients.)
Patients were adm ni stered 300 gg of enterically coated

net hyl nal t r 8094% capsit BS- Pajspt ﬁ%ﬁ%la? OAalrﬁjQﬁk@f aethylpaligsrRey was explored
respectivel ¥c}rt Jggb ﬁﬁlo‘a%%?etﬂﬂdtbﬁém Iﬁ&ah?@gﬁ%n{s PQr%‘ﬁﬁP&osP? Sl hective

in the '591 a The aver age peak plasma rexone
resul ting fhrgmﬂ;t feasi80O tame dffse@s wﬁmdh@h&lttdxane)l(Thagl/om_ofandhyllnalt@mrueage peak
pl asma | evel of .nmethyl naltrexon res(ggtl ng from tpe 450 dose was | ess

than 20 ng/ AETINHSE Ofﬁ”éﬁ%ra&?ﬁ’s& Pebrelie, NEPEnAgexeRSetive  or
treating Op'a@ﬂnﬁuét&g&' &80 CONSEhRahEARd 14:08%n G fheR¥erhINAUERs tR¥%AL él%u@lrf'd d' d
not cause nore bowel noverments in patients relative to controls. This
surpri si ng renpiegndodf titheb¢teaehi Agadi2d hohe depénding on the dose. The fastest

response was seen in the four patients receiving 3.0 mg/kg (5.2+/- 4.5 hours, with a

range of 1.2-10 hours).

[0010] Accordingly, the need exists for bioavailable oral dosage formulations

comprising methylnaltrexone.

Summary of the Invention
[0011] Capsules containing enterically coated spheroids of a formulation of
methylnaltrexone were tested in patients suffering from opioid-induced constipation.
The patients in this study were receiving opioids for non-malignant pain. (They were

not chronic methadone maintenance patients.) Patients were administered 300 mg or



[ 0012] Based on the results of the enterically coated nethyl nal trexone
capsul es, it was uncl ear whet her achieving | axati on depended on the peak

pl asma | ewel2e1iafi2glhe drug, the timng of achieving the pcaaisaoliey®is of the
drug, or other factors such as a |local effect. Further experinents were
conducted, and as a result, the inventors turned their attention to

devel opi ng 4f0 mgadf ehtmnaill}ad:damd mcthy]aia]mliengpermpBl;lbm(appnoeirmtelytmykg/asd hot

ontert ol 1Y el i L0013 RPRAL % SOTLALALIG SRRCL, 0 Bl by on
recei vi ng opigi shenk OTh R AR JedD Bt MR &ivR] ofDAS®SInfirek&% MBultidORoRDhe 466 MU,

and 600 ng were tested. These doses resulted inh average peak plasm | evels
of between atgodesensasdass thon HyngrinL andgbeavcagesuieak plesmh deyel ofhaedpingltiegone

did d d d l.
oo g o ina e e S0 e 180 TS TR SRRy S e

spheroi ds otnépeaednylvadre ast dfectivd f@)Y'tIﬁ@ﬂlﬁ &pieidand et Romktipatiore Mtigsyidid aeat i ng,
were tested in patients receiving opioids for non-malignant pain. Doses of

150 ng, 300indyce lasatiorandLd nemuﬁmm@@rf@vt%moeameweseattf@wglaﬂé%tﬂ qoagrolsn
average peak nd 40 ng/m, simlar to the
peak plasma ev@gﬁﬁcﬁl}@vgﬁe\fﬁ? &Eﬁ%@%lﬁggﬁtgéaﬁapsul es. These tabl ets

wi t hout an @iegic cthbdalg)rsthemdlteeﬁtihvlehtymmllyl"boeteatmahylﬁatresorgmaf)sut@nce at
one dose, but did not consistently induce | tian acro al | doses. That
there was adtVa%iuglegy vhctacrag 1‘3&“%6%’@“(%81‘16%‘3@8%9%1}? RSk PR WAy ehedihe

sur pri sing 4,008 LR bR %ﬂ]ph hfd 1ERAs & the BASCH: Qfler ol gk BB | ON
available in tﬁe gfr?]{llggoart. ‘%{0%153 ahse pr\ltHesr atr% ﬁll% © ﬁto Sc | ear what
woul d be r etpsial diect.oFotteatrepeumantabverebhducteal, amcbzxsomesﬂt fliectnivergofsanrned eat i ng

opioid ind ed constipa n pati.ents rece n s _for n- nal i gnant
o et ot R0, P b g R TR b E o BT ek onE A ¥t 1 o

depended OnnBﬁ"@lté}i&ﬂﬁhéat@H asma | evel s of the drug, the peak plasna |evels
of the dru or the timng of achieving the plasm |evels of the drug.
Second, evel018]t he pﬁ?apmcﬂontaetmgsphemldmﬂﬂ nlgtlbmémﬁﬁslrylnnhreeone but

est abl i shed he prior .art | ati. et ho for
or cai ct abl y “ubiEs B FREEEonuderuP R abh B8t s HUBROTTLT P RleRRt

other than phia. deses & t5emag,i300snaA90 e0Rthd G0 m@eﬁ@eseeteaf Tﬂlhﬁ: diR&d fesulted
further inprove the performance of the non-enteric coated tablet, further

f or nul at i onitidvFEIesPRehplasTydivels ahbrevegnaeeutdRend 4P og/rel mpps/%mmﬁ exone is
hydrophi | i c and, aHi teSOLSRI d%ﬂy(ﬂnacﬁ%gﬁaxﬁﬁl)ﬁ'%ﬁcp ﬁnoTQ%sQ%Eé b¥geichar ge of

the quaternary amne causes rexone e poor sorbed in the
gastroi nt esthiovamehts acthis patiegepupudltion relstvet thapnabiout 5% of met hyl nal t r exone
's absorbed [qutél? the bflaglggsc%gggl%g@ rf]:ro(il sI efvae o?nqulg{lg'rll !)1;/ methylnaltrexone,
without an enteric coating, were tested in patients receiving opioids for non-malignant
pain. Doses of 150 mg, 300 mg, 450 mg, and 600 mg were tested. These doses resulted
in average peak plasma levels of between about 7 and 40 ng/ml, similar to the peak
plasma levels achieved with the uncoated capsules. These tablets without an enteric
coating showed activity with statistical significance at one dose, but did not consistently
induce laxation across all doses. That there was activity with a tablet but not a capsule
would have been surprising to one of ordinary skill in the art based on the information
available in the prior art.
[0015] The prior art did not make clear what would be required to create an oral
methylnaltrexone effective for treating opioid induced constipation in patients receiving

opioids for non-malignant pain. First, the prior art did not make clear whether achieving

laxation depended on the overall plasma levels of the drug, the peak plasma levels of the



[ 0017] There are many possi bl e general approaches to increasing the
absorption of an orally adm nistered drug. It was unknown, however, which
appr oach woghti/mnesdlt in an i nprovenent of the efficacyPofi/useal/ 027913

met hyl nal trexone. The inventors tested tablet fornulations, capsule
formulations, liquid formulations, gap junction openers, Pgp inhibitors,
active trandpg br thgeintisg obadhiesurgptbn plasms levelsf drthedimegnSeswiduevenntheor rapi d

rel ease, and others. Mst of.the approaches t ted did n i mprove
Sbsor pt 1 on PRUTHETRARES Syt ie i CG i PHBEE. Uaip CEeTeaot Hoer t ai n
dog nodel s, REMRrALIaLBE nRRRIOREDES: f1adlcfabE @RREBINE ChebhifiRcanhéidsRabRd
effect, that is, absorption was inhibited’in one or nore of the tested

par anet er s. nfedodsilirexnenpaithéribarhes dpseeriteratipas pidjenagidzs. oBecediecd thdhéesappar ent
ionic charg n.a ol ecule.. The interaction bet n hydr ophi li ¢,.. charged
ol ecul o and S EROR B FeroBine &F el meieriees e R tsig P RR kgl ecut e

suf fi ci ent | Yevdlgapdht kiugick &eeradtlegrakedr | ncrease) solubility of the nolecule
in a non-aqueous solvent. Since ion pairing increases partitioning of the

nol ecul e i n{®1&h or gaMathpndgexonsithydspphilie angbguite; selublg i agpequsialitigaen

di fed t ‘ . T . . {5
separ at | on 1 Pange BE P S ARhEC B R REARE B IEHAY ©
mol ecul es i abwiigaErih cheSglstreintestindmecs dnfeendrhl, 184 tHan abspedt of medhyligltrexone

absorption, npst of the rk has been |imted to delivery of a drug to the
skin, eyes, 1%%be@gv?flyﬁmdsggﬁpwilﬁnégbyqrgﬂQrgﬁxj, e.g., J. Hadgraft, "Skin

2004 Qui nt SNaT) Guer r arg T A P B R R Pl o

2004; Quintanar-QGuerrero et a ation e lon-Palit Concept
Hydr ophi | i c oSubstalycelsimistehedIpegi &lwdEnmpkasiis howePep whibsipprdablanmgt eesuitc al

Research 14, 119-127, 1997). ner e has, been. onl i m.ted work repor on
e e D oin Al i aremer oL e s obp LT AR ept o he RGBSR REES o
drugs usi ngfdRMIRBNE TapdBOfPhnLAL LRI ToRBIMESR, b4 uRaRInt dpéRdry, Ehpar ged

met hyl nal t r exone and‘a negatively charged noiety was postulated by the
i nvent ors t enhilikass, actiysaliranspenhagenitss ofsrspehyidnse pholyescentuptutines e rapidt r exone

brom de andrélga%g,eatr)l o%l?err]sa.‘ %%sttor}%le? %rsp?ora%}lésoﬂte%{cpte%[e 18%'0{1 ﬁxlgﬁrg Ve AhiST Itinntirp fhe
stonmach. Various Ton palrs were nmea using ‘ne yI nal trexone and anl ons.

One such i ombpaitérywasdefsarss@dibRtyveasn mstedyh batdif esonedéancodrdgayd (| auryl)
sul fate. [0020]1t was discovered, unexpectedly, that nethyl naltrexone and

an anphi phi PPRIOfINSS hedBaoppediteyn! thecapicppicd ficet. thast. absarpfan vayinBibitad iton
pair or salt wth nethyl nalyrexone when di ssolved in solution, in a solid
dosage form ?ogeJtﬂﬂer vvlel['% a E)ap%- acting disintegrant (e.g., a carbon
di oxi de- geng0(d8i ng di $ompagin@hds)beem invefd getd to eeduoe thredippercheivaici charge on a
i[ 28 gﬁ][ i\/\gh?oup}tolf\:lc\:ﬁu er."TI]l% i%lt(f):ratc):gortl) gégv%er? g h?crilrx(/)pfi)i?irc,t éh%yée%rmglgc:ell fI; gndoz];n zgnqpemphilic
counter ion can make the hydrophilic molecule sufficiently lipophilic to enable (or
increase) solubility of the molecule in a non-aqueous solvent. Since ion pairing
increases partitioning of the molecule into an organic phase, much of the work in this
area has been directed towards extraction of ionic molecules into organic solvents,
separation of molecules by chromatography, reaction of hydrophilic molecules in
organic solvents, and so forth. With respect to drug absorption, most of the work has
been limited to delivery of a drug to the skin, eyes, nasal cavity, or vaginal cavity (see,
e.g., J. Hadgraft, “Skin Deep,” European Journal of Pharmaceutics and
Biopharmaceutics 58, 291-299, 2004; Quintanar-Guerrero et al., Application of the Ion-
Pair Concept to Hydrophilic Substances with Special Emphasis on Peptides,”

Pharmaceutical Research 14, 119-127, 1997). There has been only limited work



is believed that there is a |local gastric effect and a system c effect,

whi ch conmbine to achieve | axation when using the fornul ati ons and

pr epar at iwoo0afi1ed1e i nventi on. Such a dual effect coul drPsugsest/o2teat

| axati on can be achi eved using the oral formnulations of the invention at
peak plasma | evels |ower than those shown to be effective for subcutaneous
i njection. [QPORRJ dhén the esiontrt ifoniemprovame the Ibadaggildbolity @fi opalyrasimofistered drugs

met hyl nal trexone and an anphi philic pharmaceutically acceptabl e excipient,
met hods for "F8E MM 'Such ion pairs, methods for selecting such ion pairs,
use of such[(gan] pai r s AnGEAPLS bbiweBS tHe%sHﬂrleEzQ:hﬁ_#%@& ey 1RAESne2Q hd or al
formul ati ons of nethyl nal trexone and an anphi philic pharnmaceutically

accept abl e esgitivelercharged olairty mas postniatedttiydhs invenfoss teinmkea ‘ipajpi thaaistmerg

di si ntegran e. g... effervescent or .carbon dioxi,de-produci di_si nt.egrant),
s wel | oo ey RBlwis fah SR M2 pE LR R U S BIRSHE MEalPherent
[0023] I n onencaigMetirexchbén Pe&S@itichi Vagibhd A palrd Wete®ridedadihg Of

met hyl nal trexone of the fornmnul a: wherei n nmet hyl naltrexone is the cation
of the sal t megndnairexoge gpd anpen @fe wish aeroPAipwRY foemedh hetiger methyAnaltyexone
accept abl e I Pi.ent i n enbodi nents, the nethylnaltrexone is
(R)-N-nethy?ﬁg @#ggé%%&géggﬁ%ﬁn in the fornula above. The anphiphilic

phar maceut i (@20 acceptved dHsoexeief, @k pdcsedhg ititit enethyindeetaennéabhodi nent s,

t he amphi philic pharmaceutical ly acceptabl e exci pient has a pKa of about 3
or |ess. Foﬁm@mﬁﬁw&ha{%e@iﬁﬂw&ﬁ?qmt@?ep%mﬁée&ﬁt Eqmsyander Bt Qe Wi pi ent
may i ncl ude 2R fidt&ne Seh AR3IGed I doftiof; i doiliidBsaddty Fb}%ﬁl Qhith
phosphonat e ngﬁg%y. Iﬁeong e%ﬁ%dfnent, t émp afnacgﬁﬁicgf agEeptgble

exci pi ent copx-ager dsinieg@803-9 , gram divkidhgaherafirghdinig tegonbew drcaifedtiiy toa
particul ar H%Forr, such chem cal functional groups with pKa values at or

bel ow about * UGE 13501 br the ion pair to remain bound together at the acidic
pH found i n[¢g29) st oma@itholiRivishiinfy B8R b EnEHH MR BehD8 R intdiRion, it
exci pi ent remai ns deprotonated and negatively charged, and nethyl nal trexone
i s quat er natsybedinvatethatthereiisa pnssl gasirisl offecharrdyesh steThe eiferir whick goinbulelty
accept abl e excipient .alsp includes a dr ophohi ¢ rti | n_sone

ot ment s CRE RandRBel B PE Taf R BRERickaREH Ohs eREH wsdr at e
or unsat ur atied effeytcdouldl ipgdst Vit 1ok alidh & 1l dcpieatd Gsigd e dral MBingNatiGly ol ehe
optionally substituted. In sone enbodi nents the pharmaceutically acceptable
exci pi ent i &vepden psappasma laygtsdewerdhanthophehomir tatbe gitegiverfenatpcyaneous
unbranched,hﬁ¥§%hc or acyclic C4_30 aliphatic group that is optionally
substituted. “I'n sone enbodinents it is a saturated, unbranched, acyclic,
unsubsti t ut ga022# 30 alTky bregemuipuention scares @ribo gainesitraethylhaltiexenesaidwnat ed,
unbranched, acyclic, unsubstituted C7_ 15 al kyl group, I.n sonme enbodi nents
it is a CL22RPRIPRIC P@fﬁ%ﬁu@@&ﬁ%&%ﬂi%mtsmﬁhpd% _ﬁ,oré%ée&/f@?u%?yr%

sul fate. W thaitds \Mlsslale@gné Qlcﬁgorpﬁaﬁﬁguﬁ%f%ﬂ&’h folﬂﬁ'ﬁfry,’co o'si%ioﬁ’@i!nhRMﬁ% dupat the
al i phati c chain makes the excipients anphiphilic and surface active in

nat ure, whi o pegéds pelidroas S pandlatodns toli encitigin gbtaé xont land aig Amphighiliest i r r ed

di f fusion Iaxer quinﬁ t he igger surfac% f%ihe fL tract,. t hus i.cr?asing
avai | abi | i t P PRI HPH A CPEREAEPE AR M B af e F 8‘?@%8‘&“&? &tt'8% on
receptor SlHﬁﬁu@ﬁQhQQg@@ﬁ@ﬁ@&kﬁﬂmﬂﬁﬂﬁﬁﬁﬁéﬁﬂ@pﬂhhﬁﬁgGﬁhﬁ?ﬁ&&x%@%&u&@ t he
lining of the G tract, e.g., the stomach and upper duodenum |In certain
enmbodi nent s metheds geuting sprehtoompepidonpanddalimulagons tseieef. t hat is solid at room

tenperature [0d2gg24] AC ol (r)Ig ! nsgeétothgn%[s hn rinv%%88§ ﬁ%ro%fid ts r211esaft Y El%%hl MMt one of
conposition 1S provided. conposition is e sal't "or 1on pair described
above. The salfbormiilai on pair nmay conprise at |east 2% at |east 5% at | east
10% at |east 20% at |least 30% at |least 50% at |east 75% at |east 90%
at least 95% or at |east 99% of the Wﬁél’ém;xone in the conposition. In
sone enbodi ments, the conposition is ph ceutical conposition.

OH

HO



WO 2011/ 112816PCT/ US2011/ 027913 [0025] I n anot her aspect of the invention, a
conposition for oral admnistration is provided. The conposition includes
met hyl nalwoerorg2&ad an anphi philic pharnmaceutical |y aceeptushéig/oenes pi ent
that forman ion pair or salt with nethyl naltrexone when dissolved in
solution, thereby increasing the octanol/water partition coefficient of

net hyl nal t r eshoreén méthymatthexooonspbs tdticorvtitis witssel AXeid an anian ofiquempsipbdicut i on,

t he met hyl nal trexone has an parent octanol /water partjtion coefficient of
) east 0. BB GURaI G S GRAP B CaRE ki h GG CHBTAT e ey Br S5 Bt vieen
1 and 4. A pid me&ﬁgl\ﬁﬁﬁﬁxén@ﬁ%héwh?m HRedh@a abs0d atne ahipmighysi ol ogi cal
conditions of the stomach. In certain enbodi nents, the apparent

oct anol / wat eharpreeiticalbyn acsgptablecixeipiensfs amhylnmrt@m@nd}@élm@taﬁhd east 0.5,
1.0, 5.0, 1 i | | t he

ohar rmceut | SRPRP IR REA B Rl B e ks s PREBERiewEo ot WResEorso ¢ ha

t he conj ugatgasie ah®@bhmphiphBidphafhiceiticapRAtsepedt dxedliént nagaeatabh sulexsi pi ent
remai ns deprotonated and will be noncoval ently bound to the cationic

met hyl nal t r 8¥léenate, Aiate. piyits phesghatel orpbatnhongh aidftindn pie erpodimentaths (i . e. |
| ut
Fapt - act ngruREbdEabilocep (RS RRECIRET LRSIl MERS g 0

15 m nutes babbinel it opaEdbulal theat, duehshenmel fenbiahiaimgtips @ztthbﬁ@&hlul%@%o@f t he
met hyl nal tr xone | n olved in 15 m nu t her

é%u nposition is dis %

embodi nent s belgp abanisi ol /foréb@/aon%%w 59410 989Rd GRetagA! thrag] FPHﬁ@un in
met hyl nal tr exans,idh, tigs &%@ﬁa‘ﬁ%& fHeQ jug tfélba&oéﬂﬁ@ew%&ﬁr%amg QSproldRa@lY Of
t he forgoi ng enbodi nents thyPn Ftrexone In the conp05|t on can

di ssol ve w tid negh@vety chiresd, candmﬁehrylmﬂtrqume?os quaterhay .anihethdi s pobitivelgn of t he

corrposition'nt st machma e Si atedb in.vitro stu s.in a

i ebor ut | onclifgid aPT TR B Rp sCS I bR R R ot 37 ¢
In certain gghedi mehﬁ,eniﬂwuﬂérﬁs b ERREBhobRe Forficels-adthddhed 8f shvrhRAE@Nt . I N
certain enbodi ments, the conposition has a dissolution profile

subst ant i al aturaiad dransateratedecystie od eqicht €d-3i ﬁlpﬂiamdeanz whieh meybe epthowilyent s,
the disintegantyle ANSELEIYERSEN ndibRbALearanhy CiccBuplRg,tdRls fYOl ves a
gas). By creating gas Bmﬁbfne & E6hposit P Ph oLt ton is

more readi | gxdmhglk ensad@ued bhemhyatw,ltﬁme@ of@ibtyichad, tcryemaeacyaﬁd‘ € yescent
di sintegrants were found to be parti cul arl% useful in aiding in the

di ssol ut i onakiphstieRsoupghatds AptRpa tS‘PRﬁIUﬁJé?C%r BOME caeduernéty IS statyrated. | n
certain embq f t.eqr.ant that
i s capabl e o?ﬁlggﬁltee?i C&E%C glg?'{ab%&%“r xid ﬁ(\}\'ﬁ% I) hg{éclogﬁrf{%@{) Cﬁ%ur%lht?slggont act ed
with an aquesustedednbranched, aapcyhoohnst.dbetlteteﬁtmyllgmlﬂwlsgrotﬂndneblfneemwmnatnts it

di si ntegrant can be bi car bonat r carpon
enbodi nentslsacﬁ@ etk B et dh toTa gliﬂﬁ?f@g}eaﬁt 5P %ﬂé@apﬂ%ﬁt@ﬁfa&r‘éf&h%t
[0027] Accor djifignd @ b’%%hﬁ@% y anPafebr Pgéltllg Béhe'v@cYﬁﬁE {h%hgﬁatfé%ﬁfﬁ%ﬂiesla{eepa“ ng a

met hyl nal trexone fornul ati on Isp . The method includes conbining a
solid phar nampttn@atﬂpylmdaeemdasluifecesmumufnmhwhmhlhth)@mnﬁ)otttdfahe iop paot an

ion pair of _net nal t r exo and. an anphi.philic har ce cal accept abl e
exci pent ), USORST0E Shase it RSP S TP e S Rate o ittt

phar maceut i gRdda¥in g%@%@ibﬂh?%f sietityLef trd{dge m@lcmhérhsraﬁé(t‘dr%&[\éffé&éﬂ&{ i's not
the ion pair of methylnaltrexone and the anphiphilic pharmaceutically
accept abl e &seeptor élmS)and/@r fleporptepnracsase Heopliebarigts ypeh prathe bainget thyrGhul at ed.
In certain engodimnts m%h\’\%t hantlatien Rlce”%} % o%llélerﬁ“%ﬂe or a

phar maceuti ca ry accep Pt hereo an arrp IC p’har maceutical ly
accept abl e meﬂtymaﬁﬂaéxonaﬁoﬂ Rasis a@ﬁl@t}fhltsss@hagfmtnteatpefaﬁﬁrst one bi nder, at

| east one chel ating a at | east one wetting agent, and optionall y at

| east one f10024t is p ﬁ%rﬁiw ta BOei 3BEFtioA S IAVENEION. ERIBRRSEINGH pOvided.
certain enbgg t he

nmet hyl nal t rexo@q{1 émté&p%en’%gtgdaﬁ%% F@esg@():gecﬁbgg?e Sa ft%r EJnr egi‘ j°gya bi nder,
an anphi phi tomppieart ieselfl] atdeédsySacadpisab0®, exeaspRedat at lemd3(0fﬁ)t itdemt b§%a

di si ntegrant; ranul ating the bl end w t sol uti of a .chelating
agent and/ of* laa%ﬁ??,ﬁfgl%ﬁéﬁ? RS P e g @F&%Fth#ﬁagtrwnegla ul at i on
may be dri e@oﬁﬁ@sltﬁ%d e SbmaBdb s e s ﬂh@@oﬂbbﬁ@orﬁfs%%‘aﬁhé&ﬁu&h %&ﬁ?@siﬂ\éﬁ.h an
addi tional disintegrant (e.g., sodi um bi car bonat e) and opti onal a

| ubricant and/or a glidant before a solid dosage formis prepar ed. [0028]In
sone aspects, the present invention provides conpositions for oral



adm nistration conprising a salt of the cation nethylnaltrexone and the

ani on of the anphiphilic pharmaceutically acceptable excipient (e.g.,
dodecyl swbfatiefi28ibn sone enbodi nents, the conpositi onsPComseralo27913

adm nistration are tablet fornulations. In sonme enbodi nents, the
conpositions for oral admnistration are capsule formulations. [0029]In
general , fof0A25at i ons If arotlmrakpeatof the stveatiorgn coomppsitise foretrilyadmanistraonne, an
anphi phi l'i c. phar. tically .acceptabl e excipient as descr.i bed above, and a
di 51 nt egr ani® PAHEST e FGMPEHEPB SIS BT LEGHE 26 MEPENBRG: component s,
such as, foghﬁ%&ﬁeahf%all?h&féﬁtraﬁl,e &Bipldn® it foreinabh P&ir 89&M With ant i oxi dant's,
fillers, lubricants, wetting agents, or conbinations thereof. In any of the
f or egoi ng emsddilmmeone oheh disselived at sobrimnathercbaficatasingrthebetpidiveterl n sone
P oo e B RS SRk BB ERS: AclrbodRSPRS SR PP <110 2
2011/ 112816 R&adolSEaddd) 20eXrhSh BRIk dMeha3a@ e parehtiveeinbl/@ateapaitiph ovi des

met hods of oral adm nistration of net kg%tl‘ nal trexone in any context in which
such admi ni seetHeieniPfjas legats). 2 i asidiFeendatieiping infsemagbplioratseata pisef ul f or
preventi ng, I or I i f S e .resulting
from adm ni ls){:t&%tg[}g%g%# ()Apélg:%ggé&%ﬁ{l:?EH;&%\Q{??%E?{%?%%%Q%C éﬁﬁ?@st Jr%lgl notility
or gast r oi ntesdifiomalof dysdtomadh. dn cé@aig . embodimsdnits etel apparefd ocsqtol/Mate partition
constriction), nausea, enesis, and pruritus. The conposjtions_and

for mul at | on€oXFEeHeRmtTYIBHIURERATH? 8t IFat Do | Lo Pat §-&th or & RH ﬁawaem e

opi oi d_treatgent (gicty, tRAHaARbS it ifyScbdHatiE 000 PRRHaQRGKALIF U0t B4 QN
gastroi nt estﬁal 3@‘5?%8&?‘%# res&ﬁ%ﬁt XSJC%‘IF}%% acutlg opl}aoi admi n?st rat |con) .
Such for mul a¢ ihenteaprjughts basesaTtint arhiplripbidiaiphastacettically hoceptabjesaxcipientcei vi ng
chronic opioid.admnistration (e.g., termnally il]l patients receivin

opi oi d t ner it etproo eyt ineo PR houa po ine BREORE R IR N
car di ovascubader$h§aaReical &ABItRAL Foun@GR e R&IA(@R1 & sARIiO & dchge pRY for pain
managenment ; subjects receiving opioid therlzgy for mai ntenance of opioid

wi t hdr awal ) [0026] sorme dhbeeinpestien alsheas insjutsta fagidiastiag dointegrai wheretnher apy
for chroni ¢ pai) Tenaganente. LGSl STROdIIEILS (IR rsyPL ety e

under goi ng Opi o1 &t Her apy t or ¥ adut’e°Pai’n Hanagement 14 cert ain

embodi ment s embbéinfeat, At iedstF0R dethé GREVINA@ENDdNE & the coPOKitiPRisitissORME @Pas hi C
pain, pain associated with fjbronyalgia, osteoarthritis, etc. In certain

embodi ment s MIRHES. gaiathar §@ﬁ¢j6@ﬁnésgblﬁﬁsél7ﬁ%§ﬂ% §%1%n90%n95:0/é,rqr§|V)ﬁﬁ i sdithrent s,
the painis IR NP M e cbﬁggﬁﬁ{bﬁisrhiggﬁgg'iﬁ?hﬁnut&@e[n%%%?ﬁlte.fg%‘ée tion

provi des a nmethod conpri sing step o educing one or re si ects
of opioi d tbebagiynents, theSudhy@ailtreeaeiin ithegcodpositidn tcaedispang withinplr( inug:s

adm nistering to the subject a provided taplet forpulation, as described
herein. I'n STRER "é‘ﬂﬂ%éirﬁlﬁm@%, Thadisppleionf he,¢mRISHP IR 45 YeBach maY Rod for

reduci ng ongiQfiaBRHE iBifBGHRIQ in §RAAQGRNGN §p 2Pt Qitﬁ?&&d{ééé{ 100 rfmIN DG Ct
(e.g., post partumileus) conprising admnistering to the subject a

formul ati onmliOnl Ndiel #3684 deodrsin frebadifnerst the disnoegrantret ittoctergmai nt enance
patient. In any of the foregojng enpodi nents, .the suhject. can be fasted or
Ped. T’ one PR inind® G RRAE R e SEBEt i by e rB AT e - Br 1 e
Descri pt i ons@stdnkigl1PsiaiaP 8Stht 008 dd Jiét8d (el i o RONS Int e eCinSsli HEHt@Ahdr Of i | e of
nmet hyl nal trexone tabl ets and capsules in 900 m 0.1 N HCl, at 37 degrees C,

100 rpm Paddiséterag3opreiguvescontshanssiane(idi s8ohat ¢ aivesraagas). eByogreating gas
et hyl nal 1 gugne, (RRR B aRL oL S LoL ML ASH Wb et BIERIRSH maib at e
and an effervescent di'sintegrant,; sodrdm

releasing methylnaltrexone. Effervescent disintegrants were found to be particularly

useful in aiding in the dissolution tablets containing methylnaltrexone and dodecyl

sulfate. In certain embodiments, the disintegrant is an effervescent disintegrant that is

capable of generating carbon dioxide when the composition is contacted with an

aqueous medium. In any of the embodiments, the effervescent disintegrant can be a



bi carbonate (as described in Exanple 5), at 37 degrees C, 100 rpm Paddl e,
anal yzed using a Cary 50 spectrophotoneter. [0033]Figures 3 shows a plot of
t he ti ne woadotiha2g1er cent age of patients having a first Paxatszan/oe®sponse in
patients with chronic malignant pain adm nistered an (R)-Nnethyl nal trexone
brom de (300 nmg or 450 ng) SDS tablet fornulation after a 10 hour fast.

[ 0034] Fi gur éicdrbionate wd esrbaivae. abit aryiof sitd anbatiments.aghe MiEiXesveptdisinsptahatan.
Figure 4A | th 1H. Nl\@ ectrum of MNTX-heptyl sulfate. Figure 4B is an
HPLC chr oma “heptyl sulfate. Figure 4Cis the UV spectrum of

M\TXhept yl Fod te [ A3k oAy BBotRed a&ﬁéd%%?%heq{i%n%%ei inébl @R pRphdnd O
MNTX- dodecy fate Figure 5A is the 1H NWVR spectrum of I\/NII)'X-do ecyl

sul fate. Fi glﬁlé’lwr@@narﬁormml@mﬂhiﬂ Drmtdvér gﬂwmhqw\llﬂfoiud@d@mhlmsglhfsahfé Fi gure

5Cis the Uy, s ect ru ure6|nludes
char act or 1 2 AT BRCHUETY s MR L&Y isPiiflsbont ARAT BOEKa P3P 11 e
spect rum of n{dfilXnal $&wine Bhd av b@ApRip hﬁc@uaﬁn&&m@l@racddfp’ta@ecéa{cqmitpgﬁc&fmf or
IMNTX- sodium | aurate. Figure 6Cis the UV spectrum of MNTXsodi um | aur ate.

Det ai | ed De&fhalsexose branida oniodidseoditharsobd gharpecutivgbn a¢csatapiersaliiof thens

amphiphilic excipient (that is not the ion pair of methylnaltrexone and the amphiphilic
pharmaceutically acceptable excipient) to form a mixture. The mixture may be wet
granulated. In certain embodiments, a wet granulation of methylnaltrexone or a
pharmaceutically acceptable salt thereof, an amphiphilic pharmaceutically acceptable
excipient, at least one disintegrant, at least one binder, at least one chelating agent, at
least one wetting agent, and optionally at least one filler is prepared and formed into a
solid dosage form. In certain embodiments, a wet granulation is formed by dry blending
the methylnaltrexone or a pharmaceutically acceptable salt thereof, a binder, an
amphiphilic pharmaceutically acceptable excipient, and optionally a disintegrant; and
granulating the dry blend with a solution of a chelating agent and/or a wetting agent to
form a wet granulation. The wet granulation may be dried and milled, and the milled
dried granulation blended with an additional disintegrant (e.g., sodium bicarbonate) and
optionally a lubricant and/or a glidant before a solid dosage form is prepared.

[0028] In some aspects, the present invention provides compositions for oral
administration comprising a salt of the cation methylnaltrexone and the anion of the
amphiphilic pharmaceutically acceptable excipient (e.g., dodecyl sulfate). In some
embodiments, the compositions for oral administration are tablet formulations. In some
embodiments, the compositions for oral administration are capsule formulations.

[0029] In general, formulations for oral administration comprise
methylnaltrexone, an amphiphilic pharmaceutically acceptable excipient as described
above, and a disintegrant, and further optionally comprise one or more other
components, such as, for example, binders, carriers, chelating agents, antioxidants,
fillers, lubricants, wetting agents, or combinations thereof. In any of the foregoing
embodiments, oral formulations are tablet formulations. In some embodiments, the
present invention provides a unit dosage form comprising a formulation or composition

described herein.



[0037] The term "aliphatic,” as used herein, includes both saturated and
unsaturated, straight chain (i.e., unbranched), branched, acyclic, cyclic,
or pol ycywbizetialiegahat i ¢ hydr ocar bons, which are opti onalPCy/tGsadgortout ed wit h
one or nore functional groups. As will be appreciated by one of ordinary
skill in the art, "aliphatic" is intended herein to include, but is not
limted to, [GI3YI, al lfhnpte,sera;lilkwn;ibn aksyptco/zixidsyﬂlqth@gwlf o&d! kémydistragiod of

v ai ght | brSBHE e YR ST Ry SO S D SR b e TP
Epp![ Ihes to %rhﬁﬂatﬂﬁgﬁlﬁ'&eﬁlﬁf&?ﬁéﬂéghﬂg’ﬁrea@ﬂi%Pye!ducmFQﬁekéé’i}éﬁlltfy of l@—ﬂl@ e?flg@@l i kg
urthernore, as used herein e terns kenyl al kyny an

the |ike en@ﬁﬁh@@éﬂb@@ﬁﬁsm%QﬂpmQfemoahdndnémESMnbmme@fgﬁ@ﬂp@lﬂ@ﬁﬂﬁerta|n
embodi ment Slg ?r01%§s?fglflf]c§/rfu|§1%8gl% h% O&lstl %mn és}f ot cge c% I ndl Cgt eaut anse al kyl
groups (cyckFi u t b d, B Hed 218f
UnbranChed)eﬂ@MBwgd%nﬁuﬁﬁrbmnxﬁM&ﬁﬁmmyﬁhQBQ&hEQBﬁﬂﬁ%@@ﬁhﬁﬂ@&&bﬁﬁ&ﬂ@ﬁnto
[0038] 1 n certain enbodi nents, the al kyl, alkenyl, and al kynyl groups

enpl oyed i nPElRAL IGRNNE GAULE ORtoA He%mswt (&1 PREERtE SWEr iR BRY OPPIatiERr t ai n

enbodi nment s t

i nventi on con% ﬁﬁ%%¥531ﬂkkg%¥%?%ﬂ@g? ongQ%%ﬁg&RF%B%Egggﬁﬁﬁgh%&glEﬁﬁ s, the
al kyl , al kelﬁgtmuleﬁn)ds aﬂelaj{sm)ydseﬂ]ﬂ Earpsimenipt-aioado isabjedte racaivaryt dhoshic Opllbai n 5-25
allphatlc carbon atons. In certain enbodi ments, the al kyl, alken and

al kynyl gr od¥8ITeHHIIgY &as-i W@H@hy H%Bﬁtqnbﬁfeﬁf‘dﬂpéloﬁl%f Bty phafh Al ﬁ’ér bo

atoms. In C%Etlil k &H@&%ﬁ@rﬁt 2 patfeiBwith ‘ééﬁ'dl %?J}lﬁllseaé%’?dsu@ e%bé'}é{éen% ups

enpl oyed in"the invention contaln 10-20 tic carbon atons. certain
enbodi ment s ¢chivhe ik therglyklenyin nwmdgeihéqtmulbjegtsaamvmgrppmybtﬂienapy 1fd;re

nvention contain 15-25 al.i C c bon at I n ert n oth
orpodi momt o et o i B P R Rimtihs S i L8 PiCrenine

i nvention C@Pffoﬁi therap ¥ Gordthii@phif ntadh BORerdt 8Sthed @n@gdnhént@tth@gutﬁéwgdl nments,
t he al kyl, kenyl , and al kynyl groups enployed in the invention contain
1-6 ali phat undesgeibp ApiRichierapy rﬁowutemahema@agbwnhelntcsrtamNelbszdmwnts thekpany |
and al kynyl .gro o e_inventi cant a n at ons.
ot rac AT BRAR! Bk i ol TR Tk s M P ot R WBE To T or
exanpl e, rreiﬁbwmyaeglblydsteoartmﬁtmpyic,) llﬁeatmymboﬁmh@pﬂh@wims cﬁldarcqml opropyl,
vinyl, allyl, n-butyl, sec-butyl, isobutyl, tert-buty cl obuty

- CH2- cycl obfrajignans ppiandiy Fertaip embedimpnts, ths pairis mahgtlwtpal@eﬁtl 9?“al%ycl opentyl ,

- CH2-cyclo ptyl,
octyl (caprgﬁﬁgéﬁgﬁ&rﬁﬁﬁ%%§?§@g2§§§¥§?“%% ec%ﬁ?gédagcy e au$3§§&hF%ldecyl
tetradecyl,ohemaﬂeﬁymdiﬁﬁrwkﬁophﬁ@ﬂ&d@@yhasﬂméadaﬁyhngspmaiw&mnmﬁlcosyl
(arachidyl), docasyl, tetracosyl, hexacosyl octacosyl triacont noi eti es

and the 1i kEOMRATBH YGRSy thresbiasha Prsyided riablet formaylations At QCSCf%%g] Sone

exanpl es of h@&pﬁtlhto%mﬁbeam{e%ﬁs a%eﬁ; @segﬁ§Géﬂtgﬁq>r@J15&%é@lom&Ea&%g &l ude,
but are not [imted to aliphatic¢c; Heteroaliphatic; aryl; heteroaryl®
aryl al kyl ; héMrm%fchtsadflcyldogeabkmpldaapvama Myeet(}m kpmyparhzem dewar yI oXY;
al kylthio; arylthio; heteroal kylthio t er oar hi o P
"N o ot gionath i el e s R g £ g p8issh .
- 0) R - O%Mh,me‘t%ﬁghﬁmtenaﬁa PQtBﬁt Ian@%Rﬂle fo @ﬁﬂb%dlmé\l(tﬁ)t}?e
-S(0) 2R, and -NR(COY R, wherein each occurrence of |ndependently
i ncl udes, betbiees cambe fasiedosded: & or ingiestenicembpsimesathe shiae¢tds fagied| |
heteroaryl 0Vﬂ¥1%lkyl or heteroarylal kyl, wherein any of the allphatic,
heteroallphatl = aryIaIkyI, or heteroarylalkyl substituents described above
and herein may be substituted or unsubstituted, branched or unbranched,
cyclic or acyclic, and wherein any of the aryI or heteroaryl substituents
descri bed above and herei n malrigeDesssiptionafdhe Bravwingsbst i t ut ed.

[0031] Figure I shows the dissolution profile of methylnaltrexone tablets and
capsules in 900 ml 0.1 N HCI, at 37 degrees C, 100 rpm Paddle.
[0032] Figure 2 shows the dissolution profile of methylnaltrexone (150 mg)

tablets formulated with sodium dodecyl sulfate and an effervescent disintegrant, sodium
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[ 0040] The term "anphi philic" as used herein to describe a nolecule refers
to the nol ecul e s dual hydrophobi c and hydrophilic properties. Typically,
anphi phi IWo 2nolaesitbes have a pol ar, water sol ubl e groupPCe/us2011@2pPhdsphat e,
carboxylic acid, sulfate) attached to a nonpol ar, water-insol uble group
(e.g., a hydrocarbon). The term anphiphilic is synonynous w th anphi pat hi c.
Exanpl es of baaybongthi(hs deseniedanEgsmpledd) ud &7 stedicasrCd bty P{ddde)aydlyzeslul f at e,
fatty aci ds, gghoz:lphogé)gi ds, and bile acids. Anphiphilic nolecules may be
unchar ged, &SP¥ 852 U PPeSHPRMIETCEH041] As used herein, the term

"di ssol utiopg3je” refrpssed PsHRR AP hOfimbiaflB tel ph@kBZe o pathtAflving

i ngredi ent or conposition thereof (e.g., a salt nethylnaltrexone) to

di ssol ve i nfisstdaxlatiemtespditse inlpatwolsuvitioehroric enalgpaniependingnisteradat @yV-of

factors includi ng,m xin {. ture H, l.vent artj.cle.size, etc. The
i ssol vt | onINERf b B PR RE o v bie) RESEEN LS fuf o fonckh
bi oavai | abi isty of the drug. In certain circunstances, dissolution rate is

used to determ ne drug avail abi Iitﬁ fromsolid dos&%g forns, [|0042 As used
herein, an 1M3dbcti veldgmsadtincledes shugsipdmien datadhaMrbledepyhsuliate ddgprieabl e
conposi tionQr. rn i [BVE kred i d/ or

prophyl act i ggé gcﬁ%ﬁ?\é %%%%gﬁgm%ﬁlegtﬂgﬂﬁgf?%2?%%%;%0%% is at |east
a mni mal aohontat@frara feoipdiGdeptolr sul fatetmHigire @ i0 theCOWpBPsdtiuno of BINIEX ni ng a
conmpound, which i“i sufficient for treating one or nore synptons of a

di sorder or NeRH ﬁa@n associ ated with nodul ation of peripheral [I. opioid
receptors, ﬁNBl?! as si ge, pf berlsiR3A5¢RT oW dhl @PW?X@B@&@?%I%M‘” apy
(e.g., gastrointesti naI1 dysfunction (e.g., dysnotility constipation, etc.),
nausea, enegigyeefids the HINNE tpactnure ob OV I8 atodecydnulfaé.f Egtire/eB anamudPL.Cof a

conpound, copposition,. or atjon.containing a c ound, i ficient
for Tt reat i noney e fuduya Rt Tt TPl SO TR NN ¢
endogenous gg&écgpﬁﬂ@_te.opi oid or [I. opioid receptor activity (e.g.,

i di opathic constipation, ileus, etc.). In sone enbodinents, the term

"ef fective HM30ht , " adigmed ingudes shaeetenratiantdatadiar NbUtsodm laurate.

nmet hyl nal t rexone .or. sah met hyl na ne, .. means_.an anouni, . of

met hyl nal t rgxfc%tr'feeé%rls @1& F@Rn%)f: %lfmné*Mﬁoheddgb RSEINREYS Q%I’lﬁ aenv}elp{“gxati on
in a patienthrohReh3int ier MBITR-"sefifuel Mesee Wighliesd(isaB BM spectadm WS BANTEY ei n,
refers to a material that causes effervescence resulting in quick

di si nt egr at PEHUBlaYAE- dosage form fol | owi ng contact wi th aqueous nedi um
Typically the effervescent disintegrant is a base (e.g., carbonate) which
reacts with an acid (e.g., HCL in the stomach) to form carbon di oxi de.
Theref ore, such ef fRétaited PoscriptiinndfaCeraiin Embedindatscefrthe bnbndivnde pr oduci ng
di sintegrants. Carbonate sources include, but are not limted to, carbonate
and bi car boR4{i8"€4f t s such as sodi um bi car bonate, sodi um car bonat e,

pot assi um bygafponat e;hpeLASeliPM AT RARET Rere MBGRRIEVHIE ILARRA g SODi UM
sesqui car bonat e, sodi um gl yci ne carbonate, L-Iysine carbonate, arginine

car bonat e, anshtwated) st ghéclom &t e unbf dnehade stremthed, wiyolice gydint sr polgcykhown in

the art for hi.eving fast-disinteqgrati osage,forns. [0044] As.used
horern ¢ nalirnryRanBEks kit ShEinaly sbGRAEL hh TRl hnpysteg
associ at e Wgtdup@r Adivss 6k ‘dﬁ%ﬂea_at%d b@lone bt BidtharPiitill i@ the@N“ARPhdficSi9imeited

Li pophilicity and hydrophobicity nmay be used to describe the sane tendency

of a nol ecuhereingodaudsh vut is mof kimised tsi. iyl kikgnisalkimd. exsteaboll.aycvelkenyk s
and cycloalkynyl moieties. Thus, as used herein, the term “alkyl” includes straight,
branched, and cyclic alkyl groups. An analogous convention applies to other generic
terms such as “alkenyl,” “alkynyl,” and the like. Furthermore, as used herein, the terms
“alkyl,” “alkenyl,” “alkynyl,” and the like encompass both substituted and unsubstituted
groups. In certain embodiments, as used herein, “lower alkyl” is used to indicate those
alkyl groups (cyclic, acyclic, substituted, unsubstituted, branched, or unbranched)

having 1-6 carbon atoms.
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[ 0045] As used herein the term "non-functional coating" is a coating that
does not significantly affect rel ease characteristics of a therapeutically
active cowpaoandiiesiéconpounds froma formul ati on when adrcCmitst@nmeoiExanpl es
of a non-functional coat include a seal coat (e.g., hydroxypropyl

cel lul ose, hypronellose or polyvinyl alcohol). In certain enbodinents, a
non-functi of38toat i ndn ¢stain q:mb@cﬁtmemasanhe a]ky}seﬂden;zloamd alk QDA @] Amps umplbyhér ein

the term "non-mali gnant pain" s to, "non-ca cer ain 0047 erm
" appar ent pEHth“?VcS’ﬂU%B‘?“P il it (Rna RBrSe i SraPEBoodiinens beafkst o
concentrati amen{d faRy ﬁl@ﬂﬁ@?ﬂﬁ b@mﬁf&yecfl o thE lifvehfién &di@alﬁh@%sah%at?c axdnur e of
two i nm scible soI vents "al equilibrfium In certain enbodi nents, the two

i mi sci bl e s@msedn selmn@embt)@mhtsaﬁld altgtl e&lkenTh@ndip#kanﬁlrﬁromrempﬂ@m in the
coefficient.mm der, var.i ous.condi ti

o o ot o o B ST MR LS RN P RL BN RRBLE . |

been found umkehyl! addulegtyl BRfupREmp REed iSthe iliehii ONcattai GRTOANIPHSd durbdie body.
H gher apparent partition coefficients denote a nore hydrophobic (nore

| i pophi | i c) a@sipduaertainampedimspisy thappar evtenyhend elkynyleserrsicarioxed iéitot e a
hydr ophi | i ¢; &%alg%z% Eeﬁ{}tcaﬂ?or tdebh @i c%ﬁﬁfn'e?ﬁb%'afmafts %hecﬁﬁﬁound may

be determ ne roce ures In th art,

Phar macopei alkeﬂ'jfiealﬁuphy@mgrqm@s émplo(yad oo@é tiveheod comyin bé Metlliphmidedbday t he
procedure used tqQ determ ne the appar nt partition coefficients of

met hyl nal t r 8%8He [aSe&XY Pthe( paedmep- vaﬁihepmfe @ﬁwaﬂtgwupéﬁmpéqygdi n the

Exanpl es. [ D4Rl n\%ﬁtal‘%l?ﬁ%ﬂtalﬁqbi(?zﬁiphatléiéa &?Qogﬁr &l Qi %%@od‘ﬁﬁ?ﬂ@lth@nd

i ncl udes hunman a subj ect's suc onesti cated ani ma (e.qg.,
hor ses, dogsl,kyb aﬂs&nylehmd alkmd gexpe emperyedlin alnumadnsmq eomain 1r eléphatiat s, dogs,

au For - or CuBEf Figpng Yeko b SEFE e MBr P SIS Gy EICORY 11 ong.

that a pati gpbldias il@emeEhasnestanWd Sarb& atbﬁls.s mlﬁﬁﬁﬁtti@ﬁdaﬁp%amg@ups thus
include, but are not limited to, for example, methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, -CH,-cyclopropyl, vinyl, allyl, n-butyl, sec-butyl, isobutyl, tert-butyl,
cyclobutyl, -CH,-cyclobutyl, n-pentyl, sec-pentyl, isopentyl, tert-pentyl, cyclopentyl, -
CH,-cyclopentyl, n-hexyl, sec-hexyl, cyclohexyl, -CH,-cyclohexyl, heptyl, octyl
(capryl), nonyl, decyl (capric), undecyl, dodecyl (lauryl), tridecyl, tetradecyl, hexadecyl
(cetyl), heptadecyl, octadecyl (stearyl), eicosyl (arachidyl), docosyl, tetracosyl,
hexacosyl, octacosyl, triacontyl moieties and the like, which again, may bear one or
more substituents.
[0039] Some examples of substituents of the above-described aliphatic moieties
include, but are not limited to aliphatic; heteroaliphatic; aryl; heteroaryl; arylalkyl;
heteroarylalkyl; alkoxy; aryloxy; heteroalkoxy; heteroaryloxy; alkylthio; arylthio;
heteroalkylthio; heteroarylthio; F; Cl; Br; I; -OH; -NO,; -CN; -CF3; -CH,CF3; -CHCly; -
CH,O0H; -CH,CH,0OH; -CH,NH,; -CH,SO,CHjs; -C(O)Ry; -CO1(Ry); -CON(Ry)2; -
OC(O)Ry; -OCOzRy; -OCON(Ry)2; -N(Rx)2; -S(0O)2Ry; and -NR(CO)R4; wherein each
occurrence of Ry independently includes, but is not limited to, aliphatic, heteroaliphatic,
aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein any of the aliphatic,
heteroaliphatic, arylalkyl, or heteroarylalkyl substituents described above and herein

may be substituted or unsubstituted, branched or unbranched, cyclic or acyclic, and
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[ 0050] The term "spheroi d", as used herein, has its art understood neaning
of a substantially spherical particulate. In many enbodi nents, spheroids
prepar ed WO 20t/112saed according to the present inventi onPoas2@192®@3 Wit hin
t he range of about 1-1500 microns. In sonme enbodi nents, such spheroids have
a size within the range of about 20-1500 m crons. In sone enbodi nents, such
spher oi ds hsheretn siyzed the dilyl or hdteroayhgebsofuents dagcribed ADDE amil be@nsmay he sone
enbodi nent's, such her oi ds hc?ve a size within the range of about 20-500

m crons. Ins‘étﬁﬁﬁlt%fffg‘dﬂ‘isﬁésﬂf ®d-such spheroids have a size within the range

of about 20{{@A@) M cr onge tdrf ‘GBIghAIHNiEHRALIRNLA to HOLriBPRAMER RAYEIA Size
range wherein at |east 80% of the spheroids fall within the range of about

20- 325 mi cr dresnoleeule’s dpaldridonphabistasd hydiopbibia erenedsesh deicall s, anephi pivlie
wherein at | east eS%%é)f (t)lge sagt}e[) :bfis rf alt wiatl hlilon }tlat%e Crﬁ%gel.gfcigbso#tt 5-120
microns. [ OBBITTIE eF AROWE el SOlPIegrp e it PRosRRYgsq iodr i #eidSEaeL Tt o
partially oattade®ted Rbnpoddr] w¥eAinsHI@blel dibiifdietd. NOhyddedagyinn I TRO &L Of ,

reduci ng the incidence of, aneliorating and/or relieving a disorder or

condi tion, @mpBipailisis proayRprpYEhamphipaiec. dixsrrles of ampdherislic molespisdi ti on.

[ 0052] " Ther i iV £.or Y ¢ -

subst ance, ?{%@*&Scﬁ?@é hgd@%%*légﬁu@gf ;fa}ieég %tvlza%ﬁsdﬁ b@%ogg%g%p lﬁlg{‘ﬁé@e C{11(:g%s1iiul for

t her apy (e. gmpHiphibaimoleenkpynay\betvachargedy catii@py pnioniec! udi ng prophyl actic
and therapeutic treatnent. Therapeutically active agents include organic
mol ecul es tﬁ(il“(iére dr 0 Ueehpdeind F“H@‘ptql%i;@lé{tloﬁlr%fﬁe’l’eg%r,s te e ABKYAT Httiae it
monosacchar igles forgh LgPsAG eSS RAYEHAY PSS o B EIRRAEA Sl o) ¢
mucopr ot ei n, ?poéprgt el n, gsyntﬁetclzocrzl[ﬂf)y(g;l){ypept i%dt‘e( gr’ apsr ot éci , small e)m())l ecul es
| i nked to adpsdveimg sagvent.ophodissautiet mteonaly depeodl en @ vacety,of Diegrs RMMding

nucl eoti de, nucl eosi de, ol igonucl eoti.des, antisense qgligonucleotides,

i pi d, hor nBREMERBPUR{SRALE “TEPa B ler §eadht 06 BiM Rty A dHE Ty
subst ance U%&ﬂ?é’sﬁﬁ@h FBRLEAMRtS BF bida@RABRRY of HeQMER! InRrtaRliRYmsfaREH4Ct | On or
anelioration of a disease, condition, or disorder. Anong therapeutically
active agentissely@fnyratq iy us¢retofdgtammingtdrog svaskabilinerpmesoliddosage épimison ar e

opi oid rece ant agqni st , conpound ioid analgesic c ounds, and the
i ke. Furt hg(?(ﬂgét ai l et%sdlées%ﬁefrﬁ i &h eo];ecg en%%%‘hngsoﬂ‘g%?%ﬁ)oué@@t?her apeutically
active agenpbarhBicgitiRyllectepabRWompotikieh aputniutdibh ¥ardgdhiaie aafeinéd i ncl udes a
conpound that increases the effect or effectiveness of a second conpound,
for exanpl etherpentigaiféoipyoptvtactieeiget: lademme appbadivenieantetiestive gpogntsécond
conpound. /1. 0 h r i "unit, dosage
Fornt as useyeRer arhERRARh BRI IRAS ol bR IR EHRLEEh hatila oG

f or mul at i oncampowpl iwaich if euffitieet SHubpaote dne dbendre egh@dms lof adidokdeber
under st ood, however, that the total daily usage aof. provided formulation
will be qecF@%ﬁm%@%mﬁ% f’v_éﬁh_cmwglI%qu?@%hhqxﬁﬂh?moms@%béum 35¥¢hd

medi cal j udgeat 2553083 RERI § i&d%ﬁﬁlg&tié fﬁ%ra??%gg.l, %Xﬁﬂoiﬁt@s&in@ﬂd’ysﬁﬁ{cﬁbﬁw.gr
subject or organismw || depend upon a variety of factors i'ncluding the

di sorder bedpgnetilgptedtiaadbn, he.)seavsed, epneas, &the bl egnidembodoténts,tag of

speci fic act.iye agent enpl.oyed; specific.formulation enployed; age, bqdy
wei ght , _genefiLCRBAMPHT BL3 CampouItrompov e Sy fryfaliofit i a cofipound

adm ni st r at iOffiaad félaﬁ'@.tiﬁ% sﬁﬁ?{oﬁ{sl REbcied WEh SPASdakd §ss8&hied §iABBErant

enpl oyed; duration of the treatnment; drugs and/or additional therapies used
i n conbi nat redPgeRowsdichpheelneradidwir piPpsqie etcepior egshiployunad( sdiopathic spedipatio | i ke
factors wel l,_kng knh the i.cal. arts. [.0054] The term "npKa,." u

nerei n. et eET PR, HESSPEGERY iR ormca PR & Bl G g PR B ER
constant. pkathnBaswduasof fethsinaRRGbIE Af saRDdf awit 1hdltr&@nbthedhs @A atholufgsT i t hmi ¢
scale. The acid dissociation constant Ka is the equilibriumconstant for

the di ssoci &ethyinarexene SrprRueiaetAyisalireens wHidAY 19 pehiewsrpiajiandn pR3kENL
synbol |'i cal '[004% Ittengs 'ter}HA‘%ffefifeﬂ:ent disintegrant,” as used herein, refers to a material

that causes effervescence resulting in quick disintegration of the dosage form following
contact with aqueous medium. Typically the effervescent disintegrant is a base (e.g.,

carbonate) which reacts with an acid (e.g., HCI in the stomach) to form carbon dioxide.
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Conpositions and Formul ati ons of Methyl nal trexone [0055] As used herein,

nmet hyl nal trexone refers to (R -Nnethyl naltrexone. (R)- N-nethyl nal trexone,
a peri phewal2oy/iaesisng [I. opioid receptor antagonist, hasThsemise1eds ed and
used to treat bowel dysfunction in patients being adm ni stered opioids.
Surprisingly, enterically coated preparations of nethylnaltrexone do not
consi st ent | fhedefasuclatieracsaitstisintegahtsahdladd carbort dieside pgpdopingi d- i nduced
consti pati og. . Cont raré tbo t he su%t efs)lti ons. of thf gtr(%lor aht concerni ng oral
met hyl nal t r 881t GROEBHE SHT R MIHLS bt HEORYIMEPY FekHRE A H e
intestinal blcafonh®¥RkEsukh AT ddiem BLQMRMAte, deul @hrbBhdi€ PddSiutpibAHbeRe,

| axati on and treat constipation. [0056]1n certain enbodinents, the present
i nventi on prowksdes carbonatpovigniesinmoenpamiats seglive tspsguivalionateovedim glysine
pharmaceutically acceptabl e exci pient, erein the.co sition.in solution
el g an ott BRI TaBRI s ber i Faie alBRoEodd A ER RSP e exone
of at |east d}iéraidere l@ohdiif tiantior belisving MsEaisiniddiataigidafofatis.at a pH
between 1 and 4. In sone enbodi nents, such conpositions are fornul ated for

oral admini 8044 i on. P useshkereinb g A { Ephaphdisiyosafers dna comperns ability
adm ni stration.l I I: .t.abl.et X I in
such conpos :tQt i&gér)éatgfr‘]ﬁ{hf%gr&n%?g’f: iug% gat?éé}ab(éﬁ i°h n%@%# pO?%PZT ?g)t%y fno]Tm#’l %ﬁc}m . For
exanpl e, fohpdrophoti@tyyihynbd tisedxo descsibe tirbiameftardeuseofl imbleeule ny dizstdlvein
conpositi ongq and f or nul aéi ons include pharnmaceutically acceptable salts,
prodrugs, potREFgHRIdy pngnon-gpelgssalyenfyr ng) | co-crystal s, hydrates,

sol vates, apghgshe |i ke AV hdiohMhOle PhOY FIRLbAR BN FFBY o B&artA3 fhtidBed he
conpositi ongﬁ)orpf or nu?‘gt isons,rg%ut teﬁgsglor m shlouéﬁﬁ aﬁgg?v ?or dﬁ%n 6ai fr:% ng

wi t h t he anpbi pgiificantiyhéfieotarekEata daldcieriagcegtagb¢repanicalpy antve cpPbrijd or

certain enbodi mrents,. the.co sitions, and f rﬁl atio t her.eof ., clo rise a
. onal coat

: n
salt of forFr‘BfPBO‘_fn.ds rfr%%Foé?Wa on;wheg adminiggie - antfoR. = P a papfuc .
enbodi nent s jpefadelaSsehiN@abRi go,rhy@to;@Fﬁ»rpgn%Rﬂios@,cwmrﬁeqm@ bapMyBhoNat&brAC ds

i nclude hydrogen halides, carboxylic acids, sulfonic acids, sulfuric acid,
and phosphofi eertagi enbedimertst anen-bmpideliaheertieg ina pplshadeber sgel, copt. oni de,

i odi de, flugtide, sulfate isulfate tartrate nitrat ciirate,

bi tartrat e MHBEonar e S ue WrSahEein b8 ety Bt TG F Ml Psmnc e

met hyl sul f opaihe, formate, carboxylate, sulfate, nethylsulfate or succinate
salt. In certain enbodiments, A- is trifluoroacetate. In certain

enbodi ment s[00471i s br dh am appaeRtPAItHicaResHICHENT 85 uykd hegeineler oihof an

anphi phi i Cragf&adf%%ﬁﬁéﬁkjﬁﬁ@ls'&faac%& Ef’i‘&){nean ERLERE « !)%P'S(S%E bk Hn&ﬂ%o&‘t%m S
A- is an acidic anphiphiTic pharmaceuti cally acceptable exciprent. I'n
certai n enbadmikeilflssolvdnes glegnitibciant iIaakityin ambepinadtse thexeiopmeritciblas a pKa of
about 3 or less. In certain enbodinents, the pharnmaceutically acceptable
exci pi ent h&QVENIHRE Oafanab%@twazerorTheea@Q?remrP%ﬁlqra?q??f&%aﬁl%ﬂ%ﬁdﬁwr@mﬁd

phar maceut i ﬁﬁ&ér%aﬁ&&%ﬁgﬂoﬁs,@%&&hfm@, té]ﬁ]?QerufélfﬁHp@éﬂQ@ﬁPatﬁlﬁpHE A BﬂgntabOUt
2. In certain enbodi nents, the pharmaceutically acceptabl e exciplient has a

pKa of aboupartition chbefisientshaeebdeai fnueiipedil ne attenatinigeéhadisomutdn bhe@mpounds

phar maceuti cal | ccC abl e excipi.ent include a sulfate ul fgnat e
Rt wepql e T R A S A R e R ———,
the ani on ofipbhifliORRFRBEEU LRI 1bYe @&hﬁﬁirﬁﬁ&%@de@ﬁ&@ﬁm bagdivigdasd@pmut f at e
(-0S03-) group. In certain enbodi nents, the anion is bUt%ely-. sultate, pentyl

sul fate, hesgmpeuld gihe appapryartififnfepediiciant of p cempgundananomgdtersiingde, decy!
sulfate, ungfocc urgs%'lllq];o%neih tfiié) gr?,cfx} exsa'”rjlllpflétil? thetlﬁ.ISQEﬁz}/rlma%lplePah ah aptpgltehfa decyl
sul fate, pefAtadecy
partition coefficient may be determined by the procedure used to determine the apparent
partition coefficients of methylnaltrexone dodecyl sulfate and methylnaltrexone heptyl
sulfate in the Examples.
[0048] The term “subject”, as used herein, means a mammal and includes human

and animal subjects, such as domesticated animals (e.g., horses, dogs, cats, efc.) and

experimental animals (e.g., mice, rats, dogs, chimpanzees, apes, etc.).
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sul fate,
sul f at e,
sul f at e, woadotwitagent yl sul phate. In certai n enbodi mnent #CTIUSR011/027913
met hyl nal trexone in the conposition or fornulation may have nultipl e anions

(e.g.,

brom de and dodecyl (lauryl) sulfate) associate with it. [0058]In

hexadecyl sulfate, heptadecyl sulfate, octadecyl sulfate, eicosyl
docosyl sulfate, tetracosyl sulfate, hexacosyl sulfate, octacosyl

sone enbodi HM49%, t he Thomposi“tuftans pr ‘Gnifefing haslaed bersinthfereofoneconpne se

(R) - N- et hy
al so known

by reference. The chem cal name for (R)-N nethyl nal trexone brom de is

(R) - N- (cycl egrstmyihihesihelival portsxatorjphesne enghadoberdsyisgeroids prepared or utilized
R) - N- net hyl nal t. bromi.de h | f =

o) ecut ar veT g 1S RS e E R FasftoR el R TR ERY s t Tk B R HEE e

HarbitBaeR) sidd- wrehiR Yhdahbé exadat Dy-0socle wher e

(R) configuration with respect to the quaternary

ni trogen. | Migieps alnrsorwisarfiogEnes. shch tpherpidsdane ajskg arithinihe range|dabputabout

fol | ow ng stif usheéBbodBentcHaichNsp
the conpound is in the

rexo the nol e

In%ltrexgne br.om de éﬁ%—N—n%}h #naLtrexone brom de, which is
SRnifiapFERat A RtFal igs been djagnos Wﬁ P HSETBRAfI PR VPat ent
appl i cati onpgusp icatiQﬂeBﬂﬂp%ﬁMnMQQQQQ&&?E§8m,MQH%Qwhﬁmkﬁ%%wﬁ%éﬁﬁngﬁrein

NOA4Br and a

99. 6% 99, 734 18l Rso9. AU . Q0B RL4 1EC SCTRRUD I3 rhibcpe (R

configuration w

of (R)- N nmetbyltnalI00exioras birnsonteemipidaset, suth spheesipd kavas stenpiaiiathe o t he

(S)-N-net hyl nal trexone brom de present in that sane sanple, are
3@@ doigIons 7 Borsrtaifrebpdigents (ag sietpidyhaye aaias 1pgee

anount

descri bed i finggehppott g0
ref erence.

0.10%

of

or

ts,
O nitrogen. or detérmnin

mefégrg?rlefsm@%i JreRd @heltotft?s fHEW%!irp@lletr%r%g)g]%?&R Qbaz’jﬁsmn;bgoé?.o in

| ess - N net hyl nal trexone brom de. n sone e

conposi ti ongsome eihdrodirhetts, dire tpherogbfhave ospeirsms wherein at least 50% of the

spheroids fall within the range of about 45-120 microns.

[0051] The terms “treat” or “treating,” as used herein, refers to partially or
completely alleviating, inhibiting, delaying onset of, reducing the incidence of,
ameliorating and/or relieving a disorder or condition, or one or more symptoms of the
disorder, disease or condition.

[0052] “Therapeutically active agent” or “active agent” refers to a substance,
including a biologically active substance, that is useful for therapy (e.g., human therapy,
veterinary therapy), including prophylactic and therapeutic treatment. Therapeutically
active agents include organic molecules that are drug compounds, peptides, proteins,
carbohydrates, monosaccharides, oligosaccharides, polysaccharides, nucleoprotein,
mucoprotein, lipoprotein, synthetic polypeptide or protein, small molecules linked to a
protein, glycoprotein, steroid, nucleic acid, DNA, RNA, nucleotide, nucleoside,
oligonucleotides, antisense oligonucleotides, lipid, hormone, and vitamin.
Therapeutically active agents include any substance used as a medicine for treatment,
prevention, delay, reduction or amelioration of a disease, condition, or disorder. Among
therapeutically active agents useful in the formulations of the present invention are
opioid receptor antagonist compounds, opioid analgesic compounds, and the like.
Further detailed description of compounds useful as therapeutically active agents is
provided below. A therapeutically active agent includes a compound that increases the
effect or effectiveness of a second compound, for example, by enhancing potency or

reducing adverse effects of a second compound.
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from about 7% to about 75% about 25%to about 55% about 40% or to about
50% (R)- N-net hyl naltrexone cation, based upon total weight of the

formul at iwo.20im1esast ai n enbodi nents, a provi ded conposi PCoS2an/0b™ndrul ati on
t hereof, conprises from about 7% about 8% about 10% about 20% about
30% about 40% about 50% about 60% about 70% or about 75%

(R) - N- et hy [008B1 r exoné&he akprossjonbamediosgperfotnitas wtd heraei ghers ofa physicgily en

conposition or fornulation. w || . be understood that th R.-N - .
o hor nal +r dRbrt it 43P Bded FostkitoR S op RS Ay biTrst i€ B abelprilal 1 4
accept abl e gxghir&bdd, MBWe®! Hat he tétQFda@l?'H‘s‘Qg%j 6f1';96‘vi_éé°d RimLRAcR il bOr My

exi st as separate salts paired with othér counter ions such as brom de and
sodi um or disidest asthe htersbfig piYGEE0] Withis dhrescond olsomed medical mdement tThen, or

formul ation _there .conpri.ses.fromabout 7%.t0o about. 75%.  about 25%to
about 555 St5S0I s E g B T ea R RS of RN Y LB ane
dodecyl sul fafi@y anfators ih@ﬁﬁih(fuﬁ@ Bisbkier beth@trexved g thefetdiity 6P Afotdedn OF
formulation. In certain enbodi ments, a conposition, or formulation thereof,

conpri ses f AGHIlIS§Pecilg acihys geerg npiexsdt speodic famalatignogplarsh eea®osly about
40% about 9 9 r..ahqut: Q ~ I t rexone
cation and g%%(t:%% Rés%} l?eagﬁé’ %%%gzrl] d Yegg?sglg Sﬂggﬁ’ %%ﬁzgf%@né%aﬁg{l’%ﬁg@e of
conposi ti onesdreti@r sfithatpeoific 4c06ddnn emplolyad;duedtioadif meniatmeltedpee selior

i nvention provides a conposition conprising nethylnaltrexone and an

anphi phi | i cagfha?fe?ié@fa%nlwsr:@l CRRRI P NPT ER B e ] wit ﬁ@e%ﬁacp?ﬁ%qué&>

phar maceut i ¢al| CHERiRRI B XSRS M ih AR BARES bbe |ipophilicity of the
conposition ﬁl}])eo}f'g%y alq)lltkgvv&li n% forqg:nncrelase(ﬁt rangport t hrough the unstirred
di ffusion | #8084]i n t h&hStertr'pkt.,” as @sad lidreig, tefers tocthe abgdh Kaewheraini Kunis ther ough
bi ol ogi cal nenbranes. In certain enbodi ments he exci,pi ent..i ncreases the
1 pophi 116 650G pagio GySnh TErEarH s Mour heheLas S TRSUME S o a
surfact ant . 1dgariBRe seMDOth RN 8issdMRioRkChRARIK, it Tre@QuABHAR GnStdhd @EHRANt . 1N
certain enbodi nents, the excipient is an anionic surfactant that forns an

i on pair or dsspdiatigintdi agegippineingo & hrptereehduis dopjugatethasx spebolBgelty writtemi ¢
surfact ants are known in the art and are typically characterized by having
a lipophilic~end and an anionic portion. Exenplary excipients useful in the
present invention include aliphatigAss==ates «(1¢*.9., sodi um dodecyl (lauryl)
sul fate), aliphatic phosphates, fatty acids, and salts and derivatives
thereof. [0062] As a neasure of lipophilicity of the resulting ion pair, a
sol ution of : j L i.el octanol /water partition
coefficient dpgﬁo%{}ﬁsgﬂg}j@?gz%%gg%@{@P@Zf&eﬁ@%ﬁ 25 at a pH between 1 and 4.
The appar en{00581 anol / watueed paeini inethynabefkbherednt taR)usactthdndirexans. (R)-
determ ned at roo enperature at _a concentration of approxjmately 0,5

my/ mL. ExeMﬂ&?_@ff?@ﬁ%&%&@ﬁﬂ?%ﬂ%@%m&iun%&w eGP IpER RN by FROF MkECer
partition cogf Ilgea'tg%at%ma@fﬁmbhﬁ@g&%tmhﬁgsaﬂiﬁi_s@?&% ibad in the

Exanpl es bel ow. [0063] Particul arly useful anmphi philic pharmaceutically
accept abl e Sugirisinghyt, entedtaljeated gsepardimns phcetybrlttdxenodahotadvasstetilpn of

ey nal e el SREAAL BRI EL e SRRl S 5T ESRER, WG
suggestions of the prior art concerning oral methylnaltrexone, local concentrations of
methylnaltrexone in the intestinal tract remote from the stomach, are not effective to
induce laxation and treat constipation.
[0056] In certain embodiments, the present invention provides a composition
comprising methylnaltrexone and a pharmaceutically acceptable excipient, wherein the
composition in solution yields an octanol/water apparent partition coefficient for
methylnaltrexone of at least 0.25 under acidic conditions, in certain embodiments at a
pH between 1 and 4. In some embodiments, such compositions are formulated for oral

administration. In some embodiments, a composition for oral administration is
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In certain enbodi nents, the excipient increases the ability of

nmet hyl nal trexone to cross lipophilic barriers. In certain enbodi nents, the
exci pi entworeorigidsss the |ipophilicity of nethyl nal trexomeThis2d10/0219m3) an i on
pair with cationic methylnaltrexone. lon pairing increases the partitioning
of nethylnaltrexone into an organi c phase such as a lipid bilayer. In
certain embéanmnedintd habeex.cMeitlematfeapmstoansd mrsuda'ccvmmsﬁttvmmndhyl nal t r exone
such t hat en he co si.tion is in solution_ the E%Inaltrexone has an

a

apparent octd “ﬁf@?’ 5 PRY Offt YSIEEY PIioERY B3r expmp M§9%5 at a pH
between 1 apgiflindifexoaE kakdblErPad MBAL HvehthR RRRALEBhs M RRALLUEIEr
partition coefficient is at least 0.5 at a pH between 1 and 4. In certain
enmbodi nent s jnclugle péapmacentucaﬂa tegrptablvatads, pedugs.ipohynewplis (i.ei, erystal ﬁbl‘altS) lceast

0.75 at a pH

oct anol / wat &PV Frren ebafp 4ReTiRE' Sp? PR M up ERBR Bk i ane
4. In certaie @fé@f@dlnlaﬁ@bﬁﬁormﬁ@umpaﬁﬁﬁ& foret shoald aNatefor ﬂﬁlrﬁaﬁﬁﬂgoxﬂltﬁﬂ%f ficient
is at least 10 at a pH between 1 and 4. In certain enbodi nents, the

appar ent oce@RbIPhilistRirmrReeriicallyfceapiabiq efcamienti s at | east 15 at a pH between
1 and 4. In ain e on
coefficient i seji I eag?g%ﬂ?g%%duhgﬁeﬁn\;\ggéﬁgé%ﬁﬁ{ Mf:?}q@ﬁelg I%Ii%?]théll %dl ment s,
t he appar entompiisenodaltwdtfemmpalt i ti on coefficient is at |east 25 at a pH
between 1 and 4. In certain enbodi nents, the apparent octanol/water
partition coefficient is at |east SOMwween 1 and 4. [0064] As used
herein, the term"aliphatic sulfate" fer®'to a conpound having a sulfate
noi ety at one end and an aliphatic tail, [RioH is strai ght or branched, and
saturated or unsaturated. The ali phayR * vy be substituted and may

al so include cyclic groups. In sone , the aliphatic tail is a C4
to C30 aliphatic group. In certain eppedi NN the aliphatic tail is a C7
to C20 aliphatic group. In certainyg odl%nts,othe aliphatic tail is a C10
to C20 aliphatic group. In certain enbodijrents, the aliphatic tail is a
Co, CI, C12, C13, Cl4, or Cl15 aliphatic group. In certain enbodi nents,
the ali phat M&le@tiroAbiSiasﬂuamblnaejlony[[n gﬂftairpemb\mimhnﬁSsA'siamﬁm@dof qBenpednched,

d b h
o Ror . 1 ek B ERpiah Bl oS TR TR Mdben hiifacd LRRRUE aBBORIbRe 77 2O

[0065] I n ceatias, @uEﬂﬂ@@éﬂlMﬂH?}hOiﬂh@ﬂ@ﬁﬁhl mhté,rtaen a’ﬁadsdmféﬁnstml@lchmnaecept abl e
exci pient is a conpound. of mul a; 0SO020H or a salt thereof, wherein Rl

is a C4 30 mqnﬁiﬁ%ztli)‘éld@rf&}{%ld?*ﬁé}ifaiesblé‘dﬁi‘? dRiEigten PItiRHs St PBY A Gn B BoRNRd o
branched a i i u o]

e ot P PR 58 ASKSl, Sy B0 5,0 IR SR oB ALY
enbodi ment s suléae mdfiylidfae &dsutdinatkisplhaln ccertgrncnmmaodﬁmemerA as trifewbadetarnt s,

each R1 is a Cl10_ 15 al | hat group. In certain enxbodi r’gnts each Rl is a
C15_20 al i pHafdEyem e oy bromidan Bhrera enbeimpntpg 1 ag apiop o an

al i phatic %R%Iihph H% %frﬁz?c'eﬂtl @%@é@ﬁ%ﬁéexcﬁﬁeﬂts 1Y BSRiAERDEAmehl, KSKLAI N

enbodi nent s at ur at ed aln enbodi nents, Rl is unbranc hed. In
certai n enbedidwamiphiphic plsmhmaeﬂrm:lhdw aclcnptalais Ea¢1p1eenﬂoctenmntemboﬂﬂmn$s the

substituted., |l n certajn errbo nent s In certain
ool mont s Prignar e el pGRRaRle FREP L RS P DREUbS ERuiId iR cor fai n
enbodi ment s emBddinfentAth3® hﬁnﬁdcléﬁ(tﬁcallk@cc%[a@bi’é cRITRNULIBPKS of 4Bbut 3 ofRsd On

n-al kyl. In certain enbodi ments is C5_10 n-alkyl. In certain

enbodi nent s celRin FRbaiigens. ihﬁ@hklymacemtmaaé ratccmptab@rﬁmmlm hesa pRib¢tyeas
A e O R
embodi ment Shad%lpK§ofC51>Qum at leyd. .Inlcert@lﬁrehaioﬂmedimmemmrs@f tl?elphz&m@:éutﬂaalw kyl .
In certain enbodinents, Rl is Cl2 n-alk In certain enbodinents, Rl is
C13 n-al kyl acqeRtapleraxgipiens Hsbdementate, sl Ométecﬁhpsahaéff IyPsPhPRate gHtraE nor

ggg?glmnggfts tgt% ﬁ]{l&fglgg?fﬂlkghlbOélﬂleﬁ?Sr fral Hicarerert }Elf?a%ﬁceﬁhpeﬁl}pﬁﬁ%ﬁbﬁgt I's a

n certain enbodi nents,
phar maceut i eadipigntiaclapésabdudfaexcOSi0enterauwp. dn cmmmamﬂomineﬁm thelaaionRL bSYPOH

sulfate, pentyl sulfate, hexyl sulfate, heptyl sulfate, octyl sulfate, nonyl sulfate, decyl
sulfate, undecyl sulfate, dodecyl sulfate, tridecyl sulphate, tetradecyl sulfate, pentadecyl
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or a salt thereof, wherein RLis a C4_30 aliphatic group that is saturated
or unsaturated, unbranched or branched, and cyclic or acyclic, and the

al i phati cwgrouptiesg6opti onal | y substituted with one or mpCe/Usadiomery1dr
hydroxyl groups. In certain enbodi ments, each RL is a C4-10 aliphatic
group. In certain enbodinents, each Rl is a Cl10-15 aliphatic group. In
certain enbsdfartemlesadeealcslulfﬁtb h@tﬂie@ﬁl&uﬁ"@teadmmﬂ@ayli sulfgteoeiposyl sultaés, tdatcn;yl

enbodi nent s 0 alj tic ce taln i nents,
o e Umont SHERSdetenhl P es pasieh A Se ey Dy, o B Bl
enbodi ment s RktaiSeHPRIiARENEHe nieﬂlﬁﬁﬂttr@ddﬂe erpedbABBLifion Bllfdrﬁuﬁﬁaﬂﬁﬁ?d I'n

certain enbodi nents, Rl is substituted. In certain enbodi ments, RL TS
unsubst i t ut bave mpltipkr anagns (eghbdimidaand dedecyks(laeylysdfase), asmhﬁt@wa:theu and

unsubsti t ut n certain e S ta| n
enbodt ment s U s o RastmERRGHIMER: e FmbGiGhoad e (¥bo PutE

n-al kyl. | nce@ptia (ﬂ?)Wrﬁl@diyﬂﬁtﬂﬁrégon%rdnﬁd@lQ?_)Jﬁ-n{bﬂ@}hkaﬂrexdne be&hida) whlch is
embodi nents, Rl is C6 n-alkyl. In certain enmbodinents, RL is C7 n-alkyl. In
certain enbalp eews as RYINTX Gadris deseyibed inminiearatians] RGThbaprreRphcativn i s C9
n-al kyl. In Aoy i i ments,
RLis c11 n? gﬁactaﬁw?ﬁﬂgée}ftal n efwl’gaglg n@%% E{i&})&x%ﬂl ef‘él&?ﬂﬁ%@il%ng%r%t ain
enbodi ment sphdiaalcalaqaﬁxbifoﬂeRa)szyﬂlethylmltrexdm|bmorﬁmb@d(m9vn(@cldﬁlopﬁmah§l)n aI kyI :
In certain enbodinents, Rl is C15 n-al kyl. In certain enhodi nents,

exci pi ent i SORXEBAMRINS Methopgpide [@Wﬂ%h%%lfrawe@%me%m@ m?lﬁ@ﬂar

anphi phi | i ¢ (phas d AGEAPLAR G 8 A Mol ( E't'ﬂgl Qfrekful a:
R1- P(0) 20H or a Egg ?H{N(%?jero¥ erel n‘%llgllﬁs aggcgggy %Il Egﬁ?c rno&rg t‘lil is
sat ur at ed obranmgahay tht éaJowinpstamtived or branched, and cycl ic or acyclic,
and the aliphatic group is optionally substdtut ed wi th one or nore hal ogen
or hydroxyl groups. In certain enbodl gagh RL is a C4_10 aliphatic
group. In certain enbodi nents, each |s ClO 15 aliphatic group. In

certain enbodi ments, each RL is a G5 204 Hatlc group. In certain

enbodi nents, each RL is a C20_30 al i pgfFa\i g p. In certain enbodi nents,
Rl is unsaturated. In certain enbodl - saturated. In certain
enmbodi nrents, Rl is unbranched. In ce 8 ahpbeyli nrents, Rl is branched. In
certain enbodiments, Rl is substituped. I(Pi ceri@in errbodl nments, Rl is
unsubstituted. In certain enbo& ment s, i's saturat ed, unbranched and
unsubstituted. In certain enbo )r%meéhyhﬂm?’%on@r%@l 8- al kyl. In certain
enmbodi nent s |

e ToNE s whk e cCRpdits B KXk dohgerliBh QU ATRGIL A Cqudilndey iPoctd
enbodi nent s In Rttairser@Bodimantk pf thelmesccetmw:mloanttd@hsm 99.R%,198.7¢H, 9:9 8% kyI In

Ry TS8R b8 9groe 3 95tk & hadomiowpd b b ) SR Rl M rERebaP et s,

Rl is Cl1 nnaldsyh. Meﬂldél@%&iefkrﬁﬁm@gm&ﬂ{o%m &F Rl)SV fabthyMaddkddohe bidmi@€r t ai n
enbodi nent s, is C13 n-alkyl. In certain enbodi ments, Rl is Cl4 n-al kyl.

In certain erﬁb@mlmr@mrgplemcp@pmétmﬂlalam@mnt ofi{ St & methpinehtssanareramide t he
excipient is_a sodi salt form rta the

anphi phi i cpfoeh%r}s[rlr%ct:heag] ARCEARRY ?%i&r:ee edlg dgl ali 2 O?@%zﬁc@%oﬁ%l Of formul a:
R1- OP( 0) 20Hirbrpdraed herblhiafya@feremhe[rebtheﬂ%knbcﬁh@e@é tBOm@thyphadtdxong ESitpint hat
is saturated or unsaturated, unbranched or branched, and cyclic or acyclic,
and the al i fHat%®-1§% 05 lass (DpY-imssayinajrexamstremiidéd with one or rore hal ogen
or hydroxyl ps. | C iC
aroup. 1 LY Lt s BB ERRRE AR GG G R A SRR
certain enbﬁdrmﬁmhﬁ%&acaboms%s ahoED5 9260 aboudtedt | abogtr 409p.. orlté alert SAYI(R)-

enbodi nment s, is a C20-30 aliphatic grou n c rtaln enbaqdi nment s,
RL i s unsat é}fr%e? lnaflf?xe%fr ¢aLioR %ﬁf@ﬂ?%tﬁf% wept Pgthgé . Ipgetdpt ai n
enbodi ment Sem&dlﬁn%n%ﬁﬂ%@@orﬂtpﬂsﬁ@ﬁ t R maTRas ABRbS corﬁérléé% fRnRRched. In
certai n enbodi nents is substituted. In certain énbodinents, Rl is
unsubsti t ut &k, abont &, rhowt 19 atpumeis ab&it 3060, saboutr@%dboutrﬂ@r%mbhwwand
unsubstitute certain ert
onbods mont s dboyt Pe° BE G A ST RSN RS malfexioRe SliRarRaniten fas Ml Ea st
n-al kyl . Ing 1IréH ggm@%hf&%rﬁmldﬁ%nl $t CkObelinderstdddithat thd(FOeV1 ain

n-

enbodi ments, Rl is al kyl. In certain enbodinents, RL is C7 n-alkyl. In
certain enbodinents, Rl is C8 n-alkyl. In certain errbodl ments, Rl is C9
n-al kyl. In certain enbodinents, RL is Ci® n-alkyl. In certain enbodi nents,
RlL is Cl1 n-alkyl. In certain enbodinents, RL is Cl2 n-alkyl. In certain
enbodi ments, RL is C13 n-alkyl. In certain enbodinents, Rl is Cl4 n-al kyl .
In certain enbodinents, RL is C15 n-alkyl. In certain enbodinents, the
excipient is a sodiumsalt form



[ 0069] One of ordinary skill in the art will recognize that nethyl naltrexone
may forman ion pair or salt with an anionic anphiphilic pharmaceutically
accept ablwoexrdipesnat . 1 n sone enbodi nents, the present PaoYArstéomPIdVi des a
compound of formula Il: Il wherein A- is an anionic anphiphilic
pharmaceutically acceptabl e excipient. [0070]In sone aspects,

met hyl nal t r exetingnahtagxohe caicnandahe {na'bm ofpihe imphyphalic plarmedeatcRy- a@éfpfable

R1- SO20H, R1-0S020H, R1- Pé 20H, - % %ZOH or a sal.t thereof

descri bed h&FRPRNT HY,EXIst] “c?rmrng’S]t“(?n& FPé‘rPaérn‘HdH‘i‘Ynf‘é%%t as PHETHF %aé‘ént

Ty PRl sl M e 1

N, .. ----7? [@640] In some embodiments, a compos1t10n or formulation thereof, comprises
from about 7% to about 75%, about 25% to about 55%, about 40%, or to about 50% (R)-
N-methylnaltrexone cation and dodecyl sulfate anion, based upon the total weight of the
composition or formulation. In certain embodiments, a composition, or formulation
thereof, comprises from about 7%, about 8%, about 10%, about 20%, about 30%, about
40%, about 50%, about 60%, about 70%, or about 75% (R)-N-methylnaltrexone cation
and dodecyl sulfate anion, based upon total weight of the composition or formulation.
[0061] In certain embodiments, the present invention provides a composition
comprising methylnaltrexone and an amphiphilic pharmaceutically acceptable excipient.
The amphiphlic pharmaceutically acceptable excipient increases the lipophilicity of the
composition thereby allowing for increased transport through the unstirred diffusion
layer in the GI tract, resulting in increased permeation through biological membranes.
In certain embodiments, the excipient increases the lipophilicity of the drug. In certain
embodiments, the excipient is a surfactant. In some embodiments, the excipient is an
anionic surfactant. In certain embodiments, the excipient is an anionic surfactant that
forms an ion pair or salt with positively charged methylnaltrexone. Such anionic
surfactants are known in the art and are typically characterized by having a lipophilic
end and an anionic portion. Exemplary excipients useful in the present invention
include aliphatic sulfates (e.g., sodium dodecyl (lauryl) sulfate), aliphatic phosphates,
fatty acids, and salts and derivatives thereof.
[0062] As a measure of lipophilicity of the resulting ion pair, a solution of the
composition yields an apparent octanol/water partition coefficient for methylnaltrexone
of at least 0.25 at a pH between 1 and 4. The apparent octanol/water partition
coefficient as used herein is determined at room temperature at a concentration of
approximately 0.5 mg/mL. Exemplary methods for the determination of apparent
octanol/water partition coefficient of methylnaltrexone salts are described in the
Examples below.
[0063] Particularly useful amphiphilic pharmaceutically acceptable excipient
includes those that increase the oral absorption of methylnaltrexone. In certain

embodiments, the excipient increases the absorption of methylnaltrexone in the stomach.
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N+ -0P(0) OH -0S(0)3R1IH3RL WVI HQO VI wherein Rl is a C4_30 aliphatic
group that is saturated or unsaturated, unbranched or branched, and cyclic
or acycliwp2andiiegie al i phatic group is optionally substipCutusdomioztvidne or
nore hal ogen or hydroxyl groups. [0071] 1 n sone enbodi nents, the anphiphilic
pharmaceutical |y acceptabl e excipient is sodiumdodecyl (lauryl) sulfate
(al so knownIaser@bDSerobodiingits, thedkaipichieiptighses thef dilety of ostthyimadhegopk tsabfonat e,
perf1uor Oocﬁifa)'g})eilslhlcl: {)z?rﬁgrts.e Ilg Ef'::r%g ém%gcﬂn{[epltes, tlhie légéipient increases the lipophilicity of

methylnaltrexone by forming an ion pair with cationic methylnaltrexone. Ion pairing

increases the partitioning of methylnaltrexone into an organic phase such as a lipid

bilayer. In certain embodiments, the excipient forms an ion pair with methylnaltrexone

such that when the composition is in solution, the methylnaltrexone has an apparent

octanol/water partition coefficient of at least 0.25 at a pH between 1 and 4. In certain

embodiments, the apparent octanol/water partition coefficient is at least 0.5 at a pH

between 1 and 4. In certain embodiments, the apparent octanol/water partition

coefficient is at least 0.75 at a pH between 1 and 4. In certain embodiments, the

apparent octanol/water partition coefficient is at least 1.0 at a pH between 1 and 4. In

certain embodiments, the apparent octanol/water partition coefficient is at least 10 at a

pH between 1 and 4. In certain embodiments, the apparent octanol/water partition

coefficient is at least 15 at a pH between 1 and 4. In certain embodiments, the apparent

octanol/water partition coefficient is at least 20 at a pH between 1 and 4. In certain

embodiments, the apparent octanol/water partition coefficient is at least 25 at a pH

between 1 and 4. In certain embodiments, the apparent octanol/water partition

coefficient is at least 30 at a pH between 1 and 4.

[0064] As used herein, the term “aliphatic sulfate” refers to a compound having a

sulfate moiety at one end and an aliphatic tail, which is straight or branched, and

saturated or unsaturated. The aliphatic tail may be substituted and may also include

cyclic groups. In some embodiments, the aliphatic tail is a C4 to Cs aliphatic group. In

certain embodiments, the aliphatic tail is a C7 to Cyg aliphatic group. In certain

embodiments, the aliphatic tail is a Cyo to Cyo aliphatic group. In certain embodiments,

the aliphatic tail is a Cjo, C11, Ci2, Ci3, Cu4, or C;5 aliphatic group. In certain

embodiments, the aliphatic group is an n-alkyl group, which is saturated, not branched,

and not substituted. In certain embodiments, the aliphatic group is C;-Cy n-alkyl. In

certain embodiments, the aliphatic group is C;o-C;s n-alkyl.

[0065] In certain embodiments, the amphiphilic pharmaceutically acceptable

excipient is a compound of formula:

R'-0S0,0H
or a salt thereof, wherein Rlisa C4.30 aliphatic group that is saturated or unsaturated,

unbranched or branched, and cyclic or acyclic, and the aliphatic group is optionally
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[0072] I n sone enbodi nents, conpositions, i.e. , pharmaceutical conpositions
conpri sing nethyl naltrexone and sodi um dodecyl (lauryl) sulfate (also known
as SDS orw6Bbk&)y/11281€ provi ded. [0073] I n sone enbodi nment s pCa/yseanioema3
conposition, or fornmulation thereof, conprises fromabout 5%to about 80%
of the anphiphilic pharmaceutically acceptabl e excipient, based upon total
wei ght of t kébstorngbsith boapr mpreflatopeh at hpdrokjleareqfs. Ih nerten tmbodierbtdearbnt s,
about 5%t o _about, 25% of . anphi phi |l i c. pharmaceuti cal Ly. accept gbl e.exci pi ent
s Used | B bbipoLP BB G ga T e Ge! Rnisad et @he Houbi ded
conposi ti onyy At PEAVSRIERR, dBEREYS o C?Sggﬁlﬁplﬁa% (Sg?é%@l.ltln 28kaiRBRBbJiHRYes, about
15% about 20% about 25% about 30% about 35% aboyt 40% about 45%
about 50% aR i58%0-adiphate0@pumblouterteiBoymtmpidonents (¥gis alretiratzdodn ertawbout
80% of the excipient, base n, t ot al i ght of Jihe co si,tion,. or

for mil at i on e ReyaERe: Roboaell P ot s Histi et S uB iRy 1%l ot v
exci pi ents amBodifinfs, ROIEeRABEI IiGcefainyehtialihe X REisisabstidabd. SInddegtalnes S

sol ubl e conpared to me?]hyl nal trexone brom de in an aqueous environnent. In
certai n enbéabadinests, Rhsruwpehsatuted elngegaiapmbogiasits. &h ipsasypigdsunpranched,
conposi tion [ [.S thyl pal tr - reof ,
an anphi phi F?%u%ﬁ%ggﬂn%%gu |%eg%édé§%d§%f: 12%1[2 15)%13%{1 gﬁ&?e%lncghgﬁ i S|On%r3égﬁrl§nt .

| ncor por at i ®&1i0f's.a nsalk§lalbh ecrtapedbaditiens, Ri BiGy egratint. Iméeptatoemibsiimeans and
formul ations facili ta{ eﬁ t he breakdown of tablets or other soljd dosage
forns, in partfCunar-alphelnrcspat erRedkpein s Fasraded: Gt coermilimanigosage
forms in the!stEMRGHy ThiStaihEnidathétal 8 i0C, hanid: Attt dheddihegtagts 1's
desired in so?slt dp%o'g?ge for?ns, such as 't at%f)etgs, tﬂ?lat Cént a‘TgHrll aéti Ve

i ngr edi ent . isTBer-atkylinin coftainfeentaidgnentte ' an€ oni-tlkyly dn gertae pebdidingenon RY re

nature and unt of_ the anphiphilic pharmaceutically .acceptabl Xci pi ent
Cand “opt | ohar 1 91kB Wt RGPRERaReTSy K Thosd-Skit HBaeNHREREOEr R
under st and o, hikyMBRUeASHWIE RN, R'dOeRGLakOF Nh\eBit£iR eWibblintingS 'Y€ i n
the stomach according to the paraneters descri bed above. There exist in

vi tro nodel &5 f-olkyhuli astfaisueatbodanentyithragxicament isusddieng salhéorni t ed St at es

Phar macopei fifedpP) di g0l Ut ofniEsta e RN ARl AL egratk o Leskast o, I n
some enbodi ,at eg€t'50Y% or the maf“ﬁl? hal T rFeRoneE ' e conposition

di ssol ves i Bxdipien iddicempotit StBghulenbodi nents, at |east 75% 80% 85% 90%
95% or even 99% of the nethylnaltrexone in the conposition dissolves in 15
mnutes. In some enbodi ments, the anoBntSOH et hyl nal t rexone i ndi cat ed
above di ssol ' TN : - 5 m herein
R T A
period, it usbmeaiet of hewnplesde emt cyalic ohecywlit ankdnhd ilipgheoa eroupss aptombilpn or as
a salt such as an jon pair, in the conposition that will convert froma
solid into SOMHEEHVRER phao JHHFSNOF BRITPEY I raRsd I ferép eppogmenisneager at
37 C, 100 rpmiPadd] eiphAR7absv idllindntoatReH &b RY & al@lg_\f%lgﬂﬂatti@groﬁﬁ.t_ and
i ncl ude, but are not PI mted to, agar, calciumcarbonate, potato or tapioca
starch, al gim¢ataacerdbodimentai qack R'iicaCesy akpdhioigrapr Bonatan esbddigrents,

bi car bonat e, cr.ospovi done (cross-|inked PVP),, .sodi um carboxynmet hyl starch
RSl e Y el R S i AR et R A R AR AP
(croscar nel lsﬁh%_@dimeﬂfseﬁéisastahjﬂzité&dln&teﬁ_bﬁfbrﬁtﬁ}dﬁﬁ&hs,wqg’ﬁmbrﬁﬁ&ﬂ’e@ﬁ &d@ld i ne
starch, water insoluble starch, calcium carboxynethyl cellul ose, nagnesium

al um num si pinbadimeptgeRgisranchadi botebiaivsamindsmenisrRelofs subsiitetedrelnegetfoldi ment s,
the disintegrant. i s, cr0spovi.d o | rtal odi nan di,.sin r ant
s an offer ubapiehyr KT RABSLERRReq B SOUEAIREN TER, Srvd, BLEMER. °C)
gener ating aad bebslitawed den tdrtanierabeta@usts N @5, parkyl.clil @ithin adicdigeRgueous
medi um such _as the contents of the stomach, In certain enbodiments, the

di si nt egr an® isCastraylpdhgerein subedimentsoRl ifrfys Eaikbn Bt eriaNpresiments,

ot assi um bipe ona o | di S - dl si 0f: nts is
g car bonat e.R ?{1@@&? {lg}k(ﬁ/ i<'e%odtla lﬁeér%%@ﬁi%lﬁﬂépf g? g Igbr e Esé?{s%ltl)lg‘%n'slufr)n(glhc%rg@g’nat e
(Na2CB) . | R'¢ef miatkyenoditaimnnshodithentd iR iinCegratint. Iscerairdmbodiacieit e

(CaC™®W). In.c rtahfg, enbodi nents,  the c@r{g&siti formul ati on conpri ses
e,

1 n or i
at |east tws i EARYRgNERTRIN SERIERAHD Wél'@ghlpg[gicf’lit%}ﬂe ofighRt Bt ion may
i ncl ude onecef ﬁ-%fk‘&ﬁSfﬁedélltai(ﬂ'e%&%hﬁﬂérﬁé]tRl%éuq{lﬁkQI. ShRERGhMbolRIn R' ROt
ef fervescent. In Certain enbodi mnents, the conpositions or fornulation
conpri ses sodi um bi carbonate and crospovi done as disintegrants. In sone
enbodi ments, provided fornul ati ons conprpge from about 1% to about 25%
about 1% to about 15% about 1% to about 10% or about 2%to about 5%
di si ntegrant, based upon total weight of the forrmulation. In sone
enbodi ments, provided fornul ati ons conprise fromabout 1% about 2% about
3% about 4% about 5% about 7% about 8% about 10% about 12% or about

A N7z e - e o v Y M r - T ]



met hyl natrexone whi ch further conprises one or nore additional conponents,
such as, for exanple, binders, carriers, disintegrants, chelating agents,
ant i oxi dawo=o11fitk81er s, wetti ng agents, or conbi nati ons PhEMSedLI/RT™IEert ain
enbodi ments, a conposition is fornmulated into a tablet which further
conprises one or nore additional conponents, such as, for exanple, binders,
carriers, diCsi mhlgt. a]mtcsrtaimwmtaﬁim@tag%m €. raalkyloXh daniis enbolingmss, R\et t | ng
agents, |ubrjcan r conbi atlons thereof.. Ln sone e iments, a

compost | on Ch syl e G 18k RN 1 &GP SUOUBF ses. an

ant i oxi dantF] ] 0Ne Ofn FMHaEn SRPRIAEA Sthe SMBRipATic JHAfmA%BARNIS acRiphiis S,
carriers el atl ng agents, fillers, wetting agents, or conbinations

t hereof . | neSQ)Pﬂenfelﬁbmmﬂ?EmCBOffarmuiﬁpom tionis fornulated into a tablet

whi ch further conprises a disint egrant: g @ e or nore conponents, such as,
for exanple, binders, carriers, chelatin é(g nts, antioxidants, fillers,
wetting ageﬂf&salﬂﬂle&@ﬂm}{w&h @S 4 OgL.e0 Ehatid’lgrsmaemgﬁtm&ﬁuns@tumos| tion
is formulated into a tablet which further conprises an antioxidant, a

di si nt egr antinbrapched & besnchagy andayghe e msé:hc,s@éﬁhfa%hphﬁaff gewanprrionsilnder s,
carriers, I t n

t her eof . Sugﬁ[l Sﬁgjé%}?\l’vgﬁgﬁé g mgfgnﬂea%{ “5?@‘?8 gr%q g@c} i atllg?%h@?{ee:n% éz}c%f ra.
[0077] I n ceRt & mC@mmhflhatR:r‘grsup p]ma;reftame:uﬂhodﬁhérys aaﬂem Bhl @of paliphhiat grong. of

the present invention are provided as tablets which conprise a conposition

conpri sing MEtHPAHENPIRREHS. b Rars At pERNAIE Spvar Heetn ERPPYIMeBESept abl e
exci pi ent, I t 1 er, a
Chel At i ng’ agunte And hsPrT g Bt &H%f“%dénn%%ﬂﬁ%éi?@éﬁ%tﬁ% AREe
conpri se a cwohpdisicntsoR' coapritsd.nbp ceethinydnmizidimentsid 1annbramr:hadph1 qniain c

phar maceuti cal | cept ient. a binder chel atin gent a

Gi o1 nt ogr anebRdiaratnBt 1 G D5t <GP R g e SR AB et s
conprise a eRABBHIchisOR! GAMRGDSikIE]. "BtRMhiRRITHaNANRs, RIGs ituaFB N ididched,

phar maceutical |y acceptabl e exci pient, an antioxi dant, and one or nore of a
bi nder, a ched arsuhgfitaigenin cetagi @nmde@patﬁiR iafd-san-alt i }mg:eag@rﬁtmbommt@h ng
to sone enb di. ment s rooyi ded.for atl I’IS | et 1ave a
non- f unct i o%al1 n@%’ét |an? L ncesroarlr%erélgu y hﬁslsct%pl g@% o(ferrnil | onsm Pt her

conpri se anRam CRxi dangyl. In%?@h@m@oﬁkméﬂtedzlnmcg henmt IWedriait @aBddidents,
appreciate that the category under which a Eal’tl cular conponent is listed

i s not inteRdedCtrabel| Infertaingmbodinetie R dsks nallpdr {1 ?f‘lﬁ@&?eféléﬁ%@ﬁ’étﬁ,tRm ght
appropri atel t or | 50,

appr eci at ed, Sy%h’!l 51@%&5%&%@;&8%%&%%&%%&%@ ’yalk@r fS[ grc mdi | lebr% %ﬁfen{ unct1 I ons,
or can perf()]rlnm iy ]mh:artammtfodnﬁénts)m is (letrhelkgzbrlhexﬁamfemoﬂmdms;ul ar

formul ation,, for exanpl e dependi ng upgn mount of the ingredient and/or
the presencEiof-alivhel GeHgnEaRotactih & 6%5 . BITFRURGEEP Qmméwﬁa Vet ting
agents are el}_, &?PV‘R deRafnReniRimand tﬂé’@;‘cﬁﬁéﬂds 4 agdihrh kAt gorkhe i nteraction
of an active agen such as one that Is hydrophobic, wth water nol ecul es
in a surr ou[ﬁﬂ66§; aquebuseremvémbodimants, tExennph@h;hC\mnatrnzmguagﬂlytascapnxdﬂmde

pol oxarer, et h | ene th;ers,1 pol yoxyet hyl ene sorbitan fatty acid
esters pol y le‘lsér‘f mPS‘t“f@ I"B"8st ers, pol yethyl ene glycol fatty acid
esters, pol yoxyethyl ene hydrogenat edRé:@t(g ,om |, polyoxyethyl ene al kyl

et her, polysorbates, such as polysorbate 80, cetyl al cohol, glycerol fatty
aci d ester s of asgt thereof, adstdin R a @r@exocﬂhph@mogp@;aﬂ@té satyraded Weunlsatve@}ed

pol yoxymet h}llngral? he%i%ﬂ)%tngh 2 délmhg%ggc # Sl“rllldftﬁ% el h%?cg otu‘f)1 @ aCI d
esters, sucrosée T & esters,  benzal koni un c or i e §/<yl at ed
castor oil, sﬂﬁduﬁawﬁabﬁe sloldbwnalcaged ok hgdiok Wesrogid Iﬁ@ﬂﬁlﬂlﬂaﬁlbedlﬁlehﬂeé@ﬁf I'n
sone enbodi nent s prOV| ded tablets conprise fromabout 1%to about 25%

wet ting ageﬁt is hEswrlighlc FoeRl %ﬁ@lﬁtemdtm@lt% &mhslﬁsls 3 GuogoHPhatihyalpent s,
provided ta r 1% 49 5%

about 10% lﬂtgélft&l qédéﬁlg%%o%?h 303%]0 tﬁgﬁ% §ge t, %péaé% g%%gﬁﬂ%é%%sal

wei ght of geaddrR tiabl®t 5. alipb@8Qdrbup. cBrdegthin eeﬂiﬁ;v@ldrmmntRs1 is ansaa;tratecmglra@euatn is a

pol ysorbate. | n sone epbodi ne a wetti n ent_,i.s te 80 al so
known as T@%O@@engnﬁ issga%%tmﬁ alh SR gRbS &H%’%Rdrlﬂi ra ?
sources. | N 3@RBnRAROA! B the® AVt @M embodiments, R1 is substltuted. In certain

22



tablets conprise fromabout 1% to about 25% pol ysorbate 80, about 1%to
about 5% about 2% to about 5% about 3% or to about 4% based upon total
wei ght ofwoizoeriesabl et. In certain enbodi nents, provi de@Craisk@t®2medpri se
from about 1% about 3% about 4% about 5% about 10% about 15% or about
20% pol ysor bat e 80, based upon total weight of given tablets. Wthout
wishing to bmbbdmwdtsbR annspzstitited| Iarcetthne@mbodpmtrys(erba$aaur8(édclarbraichcﬂ act

as an absor nhan Further, .with shi n o, be boun

ar t1 cul ar BHLORYEO b Bt SEPHPeRacR| iseer Pl hrimigran CHealels
llayer createdid®,. &I?zealgﬁs i 0drii € ShbbdnehfsaRt isXQ ,§ Raiyl. emaééi‘!aﬁﬂembodlments
nmet hyl nal trexone in t he nmucous | ayer is nor e read| 'y rel eased for rapid

absor pti on. R @@@ﬂ)]l%dlkb’i @ftamrfénhﬂdlmmte PcheCamaﬂigxla@ew@mesbments
particul arl y1usef ul Jatlost .nel ude ne altrex d such
aent o mmy. i Suf ek ope B e e mentEi dBE syl b RSP A T om
preci pi tati @Cot-amst. hiyl daahﬁqreamaﬁnen‘émzr Qspcyoaa; aky‘lhqha&ﬂaﬂg cBBOaingendy, R ' known
to those Skl Iled in the art, and inclyde any 1@ armaceutically acceptabl e

chel ati ng a§ent- alk@bnﬁwrtélﬁ@quﬁgera@éﬂqﬂgcnma e, Insgitaig egbadimantsyR éd t o
t hyl enedi T d h
Ct L enert A EARN] ARSI ARl R AL P00 HBKL O LGRS Rn R ene

t her eof , di éllfhryhmyhtlmlcarmmepﬁmﬁmei itlee mqﬂer(tﬁstPA)dlmdaldﬁfrtwatl ves thereof,
N, Nbi s(carb thyl)glycine (NTA) and derivatives there

ntrilotri alloOE aci d%aﬁe? a@rlwaﬁ@ég ﬂier?éwefre%grtrfq t@atae?taylaﬁlarea%?q DAY i ves
t her eof , ni i t ﬁ%ﬁ? ol ate and
derivati ves%\T e%rengg%a %gg‘g %Hﬂggﬁgﬁglc amgl{h%{rlllgcs ﬁg%ktllgfﬂa)%& gglgnt is

sel ect ed f r exdipiket. dn cope embsdistantsy thefpré&semAneventarpreddeswesniffoand of forinmlas one
enbodi nent s Ithe chel ating agent is selected fromthe group consisting of
cal ci um EDT;[\ di sodi um di ammoni um EDTA, di pot assi um EDTA, di sodi um EDTA,
TEA- EDTA, tetrasodi um EDTA, tripotassium EQTA, trisodi um EDTA, HEDTA, and
trisodi um HEDTA, and related salts tg@eﬂk JCHsome enbodi nents, the

chel ating agent is EDTA disodium EDTA tri di um or cal ci um EDTA di sodi um
In sone enbodi nents, the chel ati ng agent/ | i
or a calciumsalt EDTA derivative or [ A or a calciumsalt EGTA
derivative. In sonme enbodi ments, thé agent is cal cium EDTA

di sodi um such as, for exanple, calciu 8 Ao\ sodi um hydrate (edetate

cal ci um di sodi um di hydrate). Cal ci a;m EDTA"1s avail able from Si gma- Al dri ch,
anong ot her sources. In sonme enbodi nents, provided fornul ations conprise
from about 0.01%to about 5% about 0.01#to about 4% about 0.01%to about
3% 0.01%toQ %poug 2% Olo(gﬁLO/anF1 EaEa ut, 10/ a }tl acce eaboyetn 5% about
0.1%to about 4% 20 f%} abo 3]5 §8/1qp About 0.1%to
about 2% apenyo] O. 1% tmsoab@wpedt%mahylahmeko& i fdamaabquﬁ p8ir Hhahybhe

chel ating a ent based upon total weight of the fornul atlon In sone
enbodi rrents Fdegoﬂﬁ RurSPQhR cCBRP PHeRT-PERQbo it -WP (¥ OHissdsall. 29

about 0.3% t % I agent,
based upon t}ge?%ltf Ehsgtleg??b 9 Il)r} (r)rru at ?cg%r&f)%%gg% @{%@E?&eﬂ%% rpgég(‘3 gPs
referred toimentidi proeitesi cangbard dffank loé fainulallg flsimun IanotnImalathforrﬁmha
exanpl e, su'bgt?labl e b| n is include but are not Iimted to starch, PVP

(pol yvi nyl r PidrryA | ow nol ecul ar wei ght HPC (hydroxypr opyl
cellul ose), mcrocrystal Li eqﬁ_llulose(eg, (r) silicified

m crocrystal line cell WBse NET 0584:(&)&? | ow ecul B %%E) HPMC
mol ecul ar wej t hyl

(hydroxypropy!l nethyl cel lyo

cel lul ose, ethylcell uj=e gh\nat es, gelatin, ene oxi de, acaci a,
dextrin, sucrose, nag ; i num silicat e :

Fillers include agenty—<&l ected fromthe group 4 i SH-RQ of
m crocrystalline ceﬁbuloséﬁke.gc) AMlceI(r))Hostaréﬁ sfitol, |lactose, a
suitabl e inorganic calciumsalt, sucrose, glucose, mannitol, silicic acid,
or a conbination thereof. |dlbone enbodi nents, fornulldions conprise from
about 5% to about 90% or about 10%to about 50%, or about 10%to about
40% or about 10%to about 45% bi nder, based upon total weight of the
formulation. In sonme enbodi nents, formnulations conprise from about 10%
about 15% about 16% about 20% about 24% about 25% about 30% about

35% about 40% about 45% or about 50% bi nder, based upon total weight of
the tablets. In some enbodi nents, fornul agi ons conprise mcrocrystalline
cellulose as a binder. In certain enbodinents, fornulations conprise the

bi nders, mcrocrystalline cellulose and silicified mcrocrystalline

cellul ose. [0084]In certain enbodi nents, provided formul ati ons may conpri se
one or nore ant|OX|dants Such ant|OX|dants |nclude t hose knomn to one of
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Lubricants, generally, are substances used in solid dosage fornulations to

reduce friction during conpression. Such conpounds include, by way of

exanpl e awmO2oittthests |imtation, sodium ol eate, sodi um sPERMBLE,1/0eBWIEI uM

stearate, zinc stearate, nmagnesium stearate, polyethylene glycol, talc,

m neral oil, stearic acid, sodium benzoate, sodium acetate, sodium

chloride, and other n?kr\a sdhown to one of i y.Gikill in the art. In

certain embodinents, tie lygricant is st ear at*t salky. |

gt O¥(@pRt o about QAtbout 0. 2% t o about

1% | ubri cant, based ei ght of give lation. In certain

enbodi nents, the |ub plgnesi um st ear & vai | able from

Si gma- Al drich, anong B burces. [0086]1In c al pwetdodi ment s,

formul ati ons may cofQri se & non®f unctional ceati ng.” For €&xanple, in sone

enbodi nents, the tablet may conprise a non-functional Icoati ng. In sone

enbodi nents, the non-functional coating is a seal coat. For exanple, a

sui tabl e seal coating can be appl i%a.s\ a/égg ution (e.g., HPMC solution) at

a concentration of about 1% wwto W, %E)gop&pf erably 1% w w to about

10% w/ w. Upon drying, under suitable ,)2| nitial seal coating is in
g r about 2% w w, of the uncoated

ol yner (e.g., HPMC) and may be

1enbodi nent s,

tablet. Such a seal coating nmay
a comercially avail abl e seal coa guch as Qpadry(r) d ear
(Colorcon, Inc.), or HPMC E3. Uppy Ssal coating may be from about
1% to about 10% of weight gain of the total coated fornulation. In certain
enbodi nents, the fornulation may conpri sélla coating to prevent

di sintegration of the dosage formin the oral cavity. [0087]1n certain
enbodi ment s WheRE Ropsriuftap iagﬁh%rgrwpatﬂlatda ﬁ%tmaqur%ﬂné%ur@[‘;ﬁpwbg@gche%yr about 7%

to about 75 1 . i f
the formul ot ar B ahaet SHRNS SHaR Ay ERln L dnafy kRl PRt
phar maceut i oaoy lzdceptaatlydroeylcgrpugnt , based upon the total weight of the
formul ati on; about 0.01% t o..about 5% of. a..chel ati ng.agent, based upon
the total il of t Hesis FPSIRERS. (o mabs0 R AR S5ETS vert ng
agent, basedxdipeft i @S‘diﬁﬁt&kiecyﬁi(lgﬂﬁyl)%ﬁﬂfﬁﬁée{aﬁ%@ kﬁwvrﬁhé QDStOﬁ g,Lfs%eaﬁhnﬁﬁ/@pm

about 90% of a binder, based upon’the total weight of ornmul ation; (f)
about 1% t osdbeitsodiBm kefptyd sulifenate, pgrthmetqockhasedionpotPFB8). and die lkei ght of t he

formul ati on'Odggi aboui 0.1% t@ ci’iboutt 7% of. a | ubri ﬁant , asgd ulg)or{. t he
total weight the O MIPATTBN SN GHRGHEM Ty & PRI THESTH 0 T Sbout
5% of an antb@pfidagetBamerk¥ROand tRlidm dotiecye(1ghy1)ahlitB eals OkiBHBAJ SIDS of N
certain enbodi nents, the nethylnaltrexone brom de of the formulation is
(R) - N- met hy Sha)-Fereisedr omi de. In certai n enbodi ments, the anphiphilic

phar maceut i acce :pient_is._sadi 3 fate.
" certain SRk man: o AECANEIARAT o LS REILUMEOGAREYL rBlibplng e

cal ci um EDTApmptises t@it abdut 6HxodibowtB0s, of the awhiphily: Eaenicentcdigl avsqriiag e 80.
In certain enbodi nents, the disintegrant is sodium bicarbonate, |In other
enbodi ment s EX¢ g PR LR Bit! Wedhtob Srrompsnisions of fernlation BRIseHi Westtain t he
di si nt egr antjpSditneh AR IARE 5B BbuS3Y Hﬂrﬁ%ﬁ@ﬁiﬁﬁ?ﬁﬁ&a@&ﬂicﬁﬂ?§<R%giagfé_”e- In
certain enbodi ments, the l[ubricant is magheSium stearate. 1n certain

enbodi nent s gxdipientain tisagixindian toimpoasaoobiocmalaiion. Insooerenshodireerindi previtsd t he
invention provides a tablet formulation for oral _admnistratio onpri si ng
about 3006 EDRPPVE PbRERE PR RIS - SRS 898 3k AR Hdide groR s FarBoutabout
11% m cr ocr yg@zahbdur @5%ehbdik 96%, adRRYE %2 b &Kt A8RONDHRSS, ahakE0&, ABS@ cal ci um
EDTA, about 2% pol ysor bate 80, about 30% Prosolv 50, about 11% sodi um

bi car bonat e 5%bakaut 906 abat 6a%oaboud /6% shdut ¢o%. di hout80% eI Ithsi ekgipierind about
0. 25 magnesium.stearat.e. ..t w.l| be understood by those.skilled in the art
Chat, "depentiny U Sl i ool R e SFumler BERSEher 1 ormul ati on o
the inventi ppo7dgscri bedrtbli@raﬁiphiplﬁlhte%mawuﬂamyae:&@pwolaaycippéh@tan@aieﬁled W th
brom de, paired with the anion of the anphiphilic pharmaceuticall

accept abl e EXEFpPRFDE MsthydmhEexonpin s gF¢ IehfetodBtle copprdedty @ﬁhy@eﬁr@rw
certain enbqdi [ n ' r met hods
b1 h 1 ol oo noE i SRFRRCORTR) Tn b IN L ALbARENY, BREARE Bacttn

f or nul at i onsvangomprouidach usrdosiiién wweforrgilation edmmivsind mathpinaltrestede, foon Raik at i on
foll owed by extrusion/spheronization to form spheroids. G ven spheroids are
then dried and mlled to forma powder which is blended with suitable

bi nder(s) and disintegrant(s). The resulting mxture is then mlled and

bl ended with a suitable lubricant and pressed into tablets. In certain
enbodi nents, a non-functional coating is applied.



WO 2011/ 112816PCT/ US2011/ 027913 [0089] I n sonme enbodi nents, tablets are
prepared by nethods which do not include extrusion/spheronization steps
and, in awoandanesmew th such nmethods, are manufactured PCa/usetHgemmul ation.
Once dried, the granulation is mlled to forma granular powder which is

bl ended with suitable binder(s) and disintegrant(s). The resulting m xture
is then m | kledecdinah d:m;dﬁpiéﬂc phdrmaec el ywindcepthbllerek cipient, and a plistgsgdnti nt o
tablets. In _certain e non-.f.uncti onal coati.ng is lied. Unit
Dosage. For m{eG0BY A6 ST DRt SRRk BRe hipouBon B dPBa R "uni
dosage for mpdingeethe Redk@blvglor tad1diy B GRL Wi dHﬂa.'gE f&ﬁ?saﬁl‘;pafr@édﬁr {he rSnRae
enbodi nents, a unit dosage form contains 25 100 ng, 125
ng, 150 ny, bmaEdcnvgl of2@bletspr ofRS sotil d@Bge fogns zfmeﬁ'g)ma@bo Tihgs t@@clmrglon%o rrg,

ggg %’ gggra d—aé25 c{r{%htegélagtsggdedjg'%gdh gg%gfogrg%duc as %?Sﬁ% {%61631575 8125

mgy, 850 ny, a8k 1ﬂycd1990 TH, an%iﬁt 80the aﬁﬁhtﬂgantgﬁﬁ ViR, dFEHiHEon the 215tul’@and1050
ng, 1075 ngy, 1100 ny, 1125 ny, 1150 ny, 1175 ng 1200 ng@»lZZS , 1250 nm,
1275 ny, _1390101::1@t ofilgezasnﬂgphllusybarﬁ@ceqwﬁy AgE PR BGxFpient Z0d, oRjiona wﬂ#@

1475 ny, |
it Gosage TS, FnolELIAR dd FXRAERIAT Ao b HATRGIRANE YSac?
150 ng and 4&th whichiwilildissolve jn e snmdcylaa@drﬂmgxo)ﬂe ﬁarmtdededcnibs@mtﬁ)ve

enbodi ments, a unit dosage form contains 50 150($a 225 ng, 300

my, 450 ng, 18O St ”b‘f””%‘é?dﬁ]d B)frn&?éerrgyﬂuﬁ%ﬁﬁtﬁewaﬁ%mﬁr Sichge the (phitegpates
enbodi ment s py, 4,46 Yl @@ﬁfoﬁgsom&)m&s@ Uﬁﬁﬁlﬂﬁfs%ﬁh&%"s{ @%Ofiﬁs@rﬁ@' an

anphiphilic p arnaceu ically acceptab e excipient, e.g., sodi um dodecyl
(lauryl) sukfmbbdin(eatssat lkasodpoad ti8DSethylnSliSxoneAunthatahpaitiardissolves in 15

[ 0091] Conposi.tions and formyl ations may . pe LOLS e a nt. as
FoquiTed T oTPHET oo e SRR RPL Aristy S5t S(iat o ndl ey Bicoris S BROAE R 458
enbodi ment s meki@ndd@déoBBtn i BAPbLiMoRERLA&LiR 18 tifBlelY Ikl XU Mts,ahe
fornul ation théreof at |east once a day. In other enbodinents, the patient

is orally admonntspémdlyh‘étﬂtmmonalrtdu@%@r@om diasdler mabat§ wtrhléqse@lfewqp to once

a day. In ce odi,ment p ora
ot nyi nal 1 SXORE ITORr o uiestert oo REPRER o Pl BIRL Rl §lyina ,

certain enbegliiogiat ﬁmetphﬁocpaillseﬂﬁant ﬂae@é@bﬂmbfal@wneth§trﬁrt@dofmtawIcm@drtcﬁ@gqne or
a formulation thereof as needed. In certain enbodi nents, the patient is

oral |y adnmi ﬁ@lgwh@aamnﬁgﬂprnanﬁheé;@m@smonéhaftd\leﬁPl&\t%ﬁﬁomwépb@)fnt%olﬁté@aed
but  not ”Dreheh‘ c%ﬂ%%ﬁlﬁioga%%af%ﬁ?eregﬁo?q1\%‘ L 3HRS396 LR 81f a provi ded

formul ati on ﬁ%é ora |ent i'n-a |n e day, for
exanple, a {0075] dosaQSuﬂiblélbﬁﬁﬁeglzﬁﬁs %, kn3RA iithe @f andSRc108e, BBt &fthaalhﬁﬂtwone
brom de or an equival ent nolar anount of nethylnaltrexone. In sone

embodi ment s 0, ARY, pHlegErgarkayenpetate Pranpuesargh, r@ﬁlﬁé@cmeertaﬁreahfms an
opi oi d-i ndu i n r Q@ﬂp g the
step of ora?(ﬁ&iuﬁl %ﬁﬁﬁété%ﬁﬂggP%aggﬁgg &?%%HFB %%1%%%% t %thgf t he

pr esent invembb;oymwl‘iﬁrswrfh gadiant ﬁﬁicﬁtglymbmﬂ)CkiSssalﬁm&H sddi0mna@rbo3@thetiyl or 450
ng of nethylnaltrexone or an_equi val ent nolar anount of mneth Inaltrexone
broni de, e. §Ellulggst( ﬁg?ﬁ?ﬁémﬁ%%méeg&}?alngeéﬁﬁfﬁhp(marthﬁaﬂbmﬁ@éwf/a@m sfarch,

t abl
e e

perfl uor ooc(‘demni)fmdaxomb@r%ﬁﬁé thefmﬂ Inhenle doghodimemgerthadiningrgoodisrent s, a

single tablet fornula ion of t IBEF q} i.nventi on iyldes ahout 25
about 50 ng?rOéB%‘ﬂiionfs Rertadp siPodints gt gri%lsﬂg g 6Ny é)mf?éran&bout

300 ng, or @H@Hky&%?dﬂﬂn mﬁ?&%%hﬂﬁﬂééﬁgﬁﬁﬁnﬁg@ﬂb9§dKQRRQHHh%@&§ME nol es of
anot her salt form or yl nal trexone and an anphi philic pharmaceutically

accept abl e exdiym, emttiosllmlty agilicapicans dediemyduci hatheybhtesiglof &teestqrazh@o Ir nown as

ngs f Ce)::t IS\I;S) g aglgf:gml)pﬁmen ﬁleccihs‘;ilr?tgg\g/rght isa b?c%hgo%la e, sunB%g LR IhDida ol

(NaHCO:s) or potassium bicarbonate (KHCQO3). In certain embodiments, the
disintegrants is a carbonate. In certain embodiments, the disintegrant is sodium

carbonate (Na,COs). In certain embodiments, the disintegrant is calcium carbonate
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as used in connection wth an amount of nethyl nal trexone, neans an anount
of nethyl naltrexone sufficient to achieve laxation in a patient. In sone
enbodi mrerwe,20an1efibect i ve anount nmeans an anount of net RgrAsRensxOne
sufficient to achieve laxation in a patient within about 24 hours, wthin
about 12 hours, within about 8 hours, within about 5 hours, w thin about 4
hours, wi t hi@aGDoutln Serhduembodimehisnthab@mumipoitioo wr rmmtatisntchimprisgsatiieat hour s

of adm nistration to sai atient, In sone. enbqdi nents, effective anpunt
ane an ambunRBE sty FoieERois QuRRIgi St o IR 1S5 P8n w1 hi 1

about 4 NOUEfeQbscRAMIiGhRbFAL M odeitilR Rt 18D s not BGOSR QTIOEEARALS,
effective anount neans an anount of me?hy'l nal trexone sufficient to achieve
| axati on wi thmbadiaisotst the ¢rsepositohs aufvrmivktioncooprises spiampkicirbonatd grd at | east

99% at |east 95% at |least 90% ,at | eas 5%. at |l.ea 80%. at | east 75%
or at |east “508537°% ¥ AGIUE N n{Thi WYLy %‘?aq?lﬁ%tébpr‘FBV@ﬁ%%O&Plﬁg‘qﬁ&OE? CEPREEt i ve
amount meansroaabRYP Utto @bouteB Y laBalttive ¥R us Ud ] £Hoant %tte aB&i10¥£ ol ab@ki on
wi thin about 4 hours of adm nistration to the patient for all doses
adm ni ster ea%d@raibﬁ’gt 5% dssintegant, Drse®k 8P toéﬂié‘i%@lt o{pthe formulation. In some

2011/ 112816 / 1 ; I S f tions
are adm ni stg @8%{%%%&() ggdgégo%gﬁ?[gdﬁl% Qoigﬂgesig%p%g?gﬁn%’ a{bﬁg%’r%owg%f ed"
nmeans that tbeutgéd,iaboit Iaaboat7%adbent $dayatfoaoto% piboat 12®astabduhtifs, at

| east 4 hours, for at least 6 hours, for at |east 8 hours, for at |east 10
hours, or f8FIMFeEaR3seq 5Py “ﬁfghapft%s ForgmH gy rlafﬁ%ﬁnamba&a?%, Hed
for mul at i ongokBoG@sd &i BrAMRAMH FRRGSs o AR P of R8tifHthaRRR QUi ght
fast. It isc%eP?eved thgt | nprove Se?‘ygctns V\IA{HI? be lgégeﬁmi%n Sagﬂ)erd pasti ents
t han in feddpatlieon of thfkagkdesheons imthe drel acmmgni Preéctably, thatolehdssage form
adm ni stere t hyl natrexone in a provjded tablet.as conpared with patients
2 ni st or el BReaSshe fisbe e vaRell 8 boRRmeThae! nIBRPR SHUGt i on of o
provi ded rrewmk,gal t r eXPfnd &Rb&Iimb Rk MM pds@n ihRnBoP pEveRdk aifBmaulidst &d state
is believed to be advantageous. [0094]1n other enbodinents, the
f or mul at i onsnegirydnagigndid which derthen camprisasone or mere ddstignet cdrapanedts, stgbref or e,
there is no.requir nt, that .t he,.patien ot _.have eaten befare.
et hyl nal ¢ r SYenaPE Bitar Qrirva SRS REN haRon R Bt BlaR i e ienu
Admi ni st r at eRingQig8k | dr cohblinadibsOthbeof PRI @ethidte@tbddiaéntf@ohoeitieRMPOosi t i ons
and formul ati ons can be enployed in conbination therapies, that is,
provi ded f of PROTUAIEHINE & taRle & highnfurther coppiseoPReldt e RYJifiPRH copppeintt.o, or
subsequent . r ir p i i
pr ocedur es.ts gr#?@ﬁ%%@%%&%%%i%n ? éhéifsg‘&&%gﬁt ’tﬁgfragggﬁgefnégggﬂrl&%{ia&%sédur es)
to enpl oy i fillarscweddingapéms) litlegian®nondohlbitaioes thetcof. abcwunt enclardp@atntid i ty of
the desired therapeutics and/ or pgﬁ)(fedtiées and the desired, therapeutic

v

ef fect to bECHBAIYEY foulyed nigp PhlEdratwRpishatt PHIFUBENE eS| oyed
may achi eve g @esidgbnehd 8Gkh faQrfmt&%rrﬁ;?é?%hﬂ\sﬁ?&&ﬁérs,(é}fé[aﬁ%é% t€ filRrs,

formul ati on may be adm nistered concurrently wth another “conpound used to
treat the samtingiagentdeor)combinatineythampf. alnromeenthiddireeenta coffpesitisn {«. g. ,

control of an dverse e cts). used herein, additional therapeutic
conmpounds. whTEHTSFETio ARl i ARt SRR s i Ob hf BUep M par i cul ar
di sease, or c6@pshentsOBuchak ok 18ind@RPP c@iRfet 2 ERelAtg dBRts HUrtRRRBNtsOr
condition, being treated.” [0096] I n sone enbodi nents, nethyl nal trexone or
an ion pai r filersf wethingE ag¢nh opromhimationsehereoh laname sabedinntea gromosiioniive
agents rmay Qerm%ﬁia%c{" fl%fot £ {aﬁgett %%:%tf}l}ﬁflerl dd ol L laentifo%rdg}{tl g%ﬁs?n% rgfltgarid S t
dosage forn); 1n other e odi ment's, <'e yl'nal't rexone and "one” or” nore ot her
active agenbsmdeycddepondiits iush @f, 6 BAmPRP dInALR, 0Tty el agdls, FRIetRI N

enbodi ments, nethyl nal trexone and/ or one or nore other active agent may be
admi ni st er e@zertﬁlgrﬁgp@tp,mré:oa)@g&lpns thereof. Such additional components are described in

detail herein, infra.
[0077] In certain embodiments, pharmaceutically acceptable formulations of the
present invention are provided as tablets which comprise a composition comprising

methylnaltrexone and an amphiphilic pharmaceutically acceptable excipient, and a
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[0097] I n sone enbodi nents, the other active agent admnistered in
conbination with a nethylnaltrexone ion pair or formulation of the

i nventi orwD20anm1ef160i d. Conbi nation therapy of nethyl nalPCraxseea/oaryd3 an
opi oid can allow sinultaneous relief of pain and mnimzation of

opi oi d-associ ated side effects (e.g., gastrointestinal effects (e.g.,

del ayed gastlisiteganpt yridpgptialatler e o@imdre at 4 bimdei, hichgipding Ao rdd agleytirend i n
certain enbodi nment s, thq) resent invention provides a.unit dosage form
conpri si ng &2ondl A1 SR C@Fmﬁ%tﬁ RYATAAPIEE SRBRESHA EAPRRHN G 8 et her in a
si ngl e | ayef4R%308exXAE Bhd € ImphibAitc§hhrmdBuhAN® a@@éﬁ%lé@d&ipﬁent,sélﬁﬁd@f, ynit
dosage formmay be a bi-layer tabl et conprising nethylnaltrexone in one

| ayer and arhding agentadisortegant ayder weltingagepedi ¢4rinieembeldiments su¢th@ablets
conbi nati on qﬂitquﬁggg)BE;n1is gyitqgﬂq ng(g{al agninhﬁéﬁ%;ion

[ 0098] Opi oi S LT TP eR AP GRS Ze AP AYHRGS PHE" AFPRESE exanpl e,

opi oi d corrppuﬂﬁmmféhmﬁ@ccegmbleaaxeipmt, ahiafitib@daritOandadnk @R hivié bf a BidbEgRI di ne,
asi madol i ne, bremazoci ne, burprenorphine, butorphanol, codeine, dezocine,
di acet yl nor ghelpfEng agentop d)sintegraltgpnstbweiting ageitp MeRedieap some e HPOAEIGHES. ne,

f edot ozi ne, : unal .alm y.dronmmr.
IevalIorphaﬁggﬁgggﬁé]Héggﬁ(%%§%§€%@E?%@%ﬁ%ﬁg%%§??Pg%éggﬁgggggggggFFdine

( pet hi di ne) embediedonprovitded phrinnaationd fptlien eedprigd ancotioriddet, nal buphi ne,

nal or phi ne, _pi_conor phi ne, opi u oxycodone, oxynprphone, papaveretum

pent azoci ne,[&}?%ﬁpi ramo%ﬁ%lg‘aswb%ﬁét,w laRdtypRIFiate Dak BRCAREY vnfes di ne,
trimebutine revep: I b0jd: t one
opi oi d seleg?ggg}ﬁﬁn1a fgﬁl§ﬁ?ﬁ?§§ﬁ§?§ﬁgﬁgﬁ§%§?hgﬁ%g@%ﬁ§g31?m%%:gﬁﬁi,
dezoci ne, dphyidulocoaeporent fheght apprbpridigistito ¢odomes tHapdne wate pdrgné\lso, as will

| evor phanol , neper.i di n et hi di ne), net hadone r phi.ne, pal buphi ne,

i conr pni nbe ToRsBtGe SBRS fppH et SRRy r e e h e BREES R PEFH am
pr opoxyphengerfsuf fdtAMhh oANEhBliod, (R IREBhtexd 6F LRIGAIA BARAMSTE RrSex@plche
present invention, the opioid is selected from norphine, codeine,
oxycodone, Herndmgdpna thedivhguit ot e éngredieprangox fishmasence efethenihgredieatyadol |
and nixturesmigg&:ogbolrkﬁ%dzsrticular enbodi nent, the opioid is | operam de.
I n ot her enﬁodlneﬁfs, PRSP Void is a nixed agoni st such as butorphanol. In
sone embodi (EOTYE, t he vedhpesdentsane wall knbwa e ttedrtmdeypibary facigitapihei d, for
exanpl e, norphine and heroin or nethadone and heroin. [0099] Typically, the
anount of ofHeRCt ¢hp8 agtEhageds sadnisnstteat dghydsoRhokis: Mathi e Releass ey be

no nore tha . 1.1 i ot her apy

wth the roraraneRbo b, BRLBleL WP RLERE R BLRE Dol R RRC) ey

acti VFI agegpp]@dm’trdnlilﬂére:_rcﬁbhrb,rpoqmt 0 éth?kh@fbﬁb?ﬁfﬁﬂyﬁmws?g poebﬁs(t (w:i)hahsgé feerty
normal |y adm ni stered i n nonot her apy wi e rel evant agent(s). For

exanpl e, inaegfﬁtﬁlfsnp HBOURR R SOIRIY AU GHesePRlY PRHEERTSIG Y HASENHSrHEAIOT of

addi tional aﬁ,tpaiﬁmﬁe@menea&y! BMEE pbIy RSP ARO Uhc PAVBI A AR @ cetyh 81 cARRUN
normal |y present”in a“formulation conprising that conpound as the only

thegapeuticgagemﬂﬂuﬁﬂpﬁEﬁFiEGEQI&m@mhﬁgbodbhmmneyaﬁﬂcnmmahdbhs,rayhalso.be
used in conjunction wth and/or in conbipatjon wt nventi onal therapies

for gast r of ALSEITANYRpSHERae: e A3  SHERE s b BRRACSrFBr CUies pat f on
and bowel dygsfyuRed ds@is, teRfallor@irRIcBloria® PoyHih AR led B8RRI &Mmd ddehdsee, but may
not be limted to functional stimulation of the intestinal tract, stool

Isof t te ni ng agedivs, aﬂdiathailk?/,é@d@é%}%atlm?ﬁ@€9MWam;H%d¥mm pravadadgablpts .
axatives, . co | axati ives), roin s an

| acat i ves, FUBP iR SBhn R AR PRy PR e abg T PR e

deconpr essi @bletdsSBSoaREnGodEn@fts, pesviasl thbleR < oapeséabfdbati B0SatHod0IR 1] The
present invention provides pharnmaceutically acceptable fornmulations as

descri bed habitA% dhpi oSk rigovekdis: ahart FPés&ciabew 206 of Welting Azt rbassdPats ef ul
for the delivary.: : unds in any context in which such delivery is
desirabl e. Fﬁaeé?@%fﬁ%gﬂ%gﬁﬁﬁgnts, provi ded formul ations are useful for the
del i very of [0680hy| nal i extareembodimbatgonwziting aperdésa pallpt@bse db @feect s of

opi oid anal gesic therapy (e.g., .gastrojntestinal effecfs (e,g.,,delayed
gastric enpEYPRYMERt eMEtG a%ﬁl?tdgpolaf&riwt??@,)a)l.so hisy ?%,80; Bl ati ons
may be used,ag|bR ﬁdrﬁ@‘igﬁéiﬁllcﬁ%,s arﬂ@f{g Btﬁeldéo%%§.elr§§o%eeérnl§&ﬁﬁ1eﬁ§,epréﬁﬁéd orated
by binding A opioid receptors, or ih any treatnent wherein tenporary
suppression of the I A opioid receptor systemis desired (e.g., ileus). In
certain enbodi nents of the present invenpyon, methods of use of provided
formul ations are in human subj ects.



[ 00102] Accordingly, adm nistration of provided formul ati ons may be

advant ageous for treatnent, prevention, anelioration, delay or reduction of
si de ef f ewO200f1128160i d use, such as, for exanple, gastr@CmUS3aLO21913
dysfunction (e.g., inhibition of intestinal notility, constipation, 4
sphincter constriction, nausea, enesis (vomting)), biliary spasm opioid
bowel dysf umbldtommupideifoom dysyAér ioaboptr A% polysorbate B8r q,boruet%rtb iaboygt 5%,

depression of respiratio apillary constrictiqgn, car | ar effects,
chest wall fratdrtly S Lo Rt ogarteaPon 4 Eprddert P e sNensponee.
and i mmune %ﬂ)ﬂb@r &S &R ARFQEMRASG hrvlibd tﬁ%%tsoéonﬁtﬁ{s‘é%n?al%ﬁ@h%eﬁb&n 3%,

conbi nati ons thereof. Use of a fornulationmay thus be beneficial froma
qual ity of kbdus 45t ahagdiTntabber 105atbeet & %urrdeboesi2Nfe B@ESO(Dbat@ﬁO,dlad@i up wel |
as to reduc |.i.cati.ons from.,chr at|

neror r ot ds P e SRRk o g STVERE BrhABRRY BE b buaERER C ancer
risk, and rrp@@@@datelsmcaﬁ ars6 fab QR -an[aBGHPE énhanses. Eﬁhﬂéil WRAGE,wikHiay toigd
formul ations are useful for adninistration to a subj ect undergoi ng acute

opi 0i d use. bpwndssnanyenapiianlarebrosy. RotxsertatsBy @ﬁh{ﬁcslttatért@n@mé ofj efrycup or
adm ni strat t&?bér%g? ﬂnt%gggitﬁo'ﬂfltg&{ aJt s8ma99£ﬁ891ﬁg%§dét1¥ﬁnaﬁé dn@lipfRst i nal

dysfunction ain e I ments r ovi ormul at1 ons are al so
useful for adebid laydrds Mmteedlwtmjlﬁeécsfourujﬁigﬁsbﬂglo@hrom c opioid use (e.qg.,

termnally |l E)atlents receiving opioid therapy such as an AIDS patient, a
cancer pati &M8a car &dét;%%laﬁpa? Ob@PFeeﬂFlat@&BF@Et way Be @AVicR ¥ NP IHI @ opi oi d

therapy for g u'i‘atféSﬁQ E{?r féﬂﬁlﬁﬁ&éxdﬁ@dﬁ{d%bﬁ‘g%&l@é ﬁhgpfo@ﬁfegﬂ% e?:t‘?c{n |

mai nt enance o opl 0| I'n some enbodi nents; the ] ect

subj ect usi hgnope®i- datallymdacﬁggrafd@nomhmcﬁm ﬁrorp@tretlpmamgefrmathylﬂaﬂtr@@nt ain

enbodi nents,, the pain non- nal i gnant in (e ack ur opat hi c
ot pain: APEBRTAape R r iy Brarar 4 Bod SGnel inhE R R i

enbodi nent s phifiRcSHRLBE hedeptaBlet@btin@hdent.| CbmBRh BBlatind Rec@tN@EIu8RAARENT S
the subject is a person undergoing opi oid withdrawal mai ntenance 't her apy.
[00105] I n ceet lanﬁecewmﬂmlwdta@nntthteaafcetncmﬂléﬂilbﬁé) prdoddryetivasghesieof, athelene

adm ni st ered t ects J ect .t ]

met hyl nal t ré%oﬁleg l%% arsnbreocei c Wﬁé‘f%ﬁ lcfl?"ll ?E(&fr% & éﬁesrw"sevgsc e&ogased on
the subj ect dh@wildigtraminéeheasad arcidsdmfmx) aﬂla\dehomuag i@ fON, Nror e of t he
conditions set forth above. In_ another enbodi nent, the subj ect is selected
based on thélst@émf/rregw&gbvw&\g@) arléﬁe@aatweﬁﬁﬁéﬁ@ér@tﬁtlomé?etlﬁatg@oﬁnén havi ng
one or mor edQIfw s @8%‘3 hﬁ@%aﬁ d‘hQﬁIthva{h%téaf didki a%h@ JEFRBHL&EM s, the
subject is const i pate as a hrstory of constipation due to opioid

t her apy. |ntl@tr@fea]ﬁ@ddmﬁﬂdcsoﬂydﬁlohsdarﬂaieﬁdatS\tHSjﬂ&ﬁéofhas not had a bowel

novenment in previ ous three days. e enbodi ne consti pat ed
subj ect has [(ﬁp%ﬁ] | ess thfing WPB%C’d SN thﬁﬁ PR AZePS ﬁectff? Eomdhs 2k, | n
certai n enbediiRRbLSf EDTHOPSIRALGD BARHETh sHAS ARIdIRIE, tﬂ%‘%ﬂeltaﬁﬁg &oent is

rescue-free bowel “nmovenents per week on average over thée last four
consecut i ve seles&dsiroartte groep epnsigme abfcaliche ED[Iled\lmrgum( dipminamdine ED TApy

o100l (5) LS 4 28, SR ETE i, 3PSl EbroE TR
2011/ 112816 BB AJer Gl R 21913 HIROTRGhddrigsdibml MEBTAdhdRIMIE saldencsett @et 1S

selected for treatment with a net hyI nal trexone formul ati on descri bed herein
based on t heomeembpdigishti ts Chela@ng agept isddnhadisgdiam, B3alA trlSDﬁems@bjceléturrnay
be using op nt.er m.t t [P u

cubl ect t nat e SBPUEFTINERE pHRlpL R nn R dRP L TTRRRN BEf (e

enbodi ment , cilbRnd Wbhealcidnh adlt EETA&ieﬁ@ht@ik ck’t&ﬁldilﬁﬁ EQTXbhgcOpiugl d& HOTAI ess
than one week. I n one enbodi nent, the subject that is sel ected has been
taki ng opi ofeEvasyer It sancphaskments fhe phedaiingsigentie 6NcuhERA Gt diendiehbyEh ment |

t he subj ect f at

| east tup wskg prRE LEEARPEDTS MRERhASHAS BRI b bAB AN BTeT

been taklngChhmnndEYbNsmwhﬂﬂﬂeﬁuns%gmmJ®MHHeaﬂmngmmgesmne&sInbmnanother
enbodi nent, the subject t i s _selected . ha nta over the
course of aEMPEdiEEnts oatovvgat%rmq ﬁl%ﬁ&?lﬁ@ﬂ%ﬁiﬂ&@gﬂw (ﬁ% Raias %e@b%at is
sel ected hag een dudki 119, A3LPH A7QY Gbotter, TRMIE & Houdba, BRI Eo*'h'b%@t fpnt hs.

| n anot her enbodi nent, the subject that i’ s sel'ected has been taking opioids
over the course of at |least six nonths. In another enbodinment, the subject
that is selected has been taking opioi dspgver the course of at | east twel ve
nont hs. I n anot her enbodi nent, the subject that is sel ected has been taking
opi oi ds over the course of nore than one year. |In another enbodi nent, the

subject that is selected has been taking opioids at |east every other day
over the course of at Ieast two weeks In one enbodl rrent the subject that
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[ 00107]In certain enbodi nents, the subject selected for treatnment with a
nmet hyl nal t rexone fornul ati on described herein is a subject suffering from
opi oi d- iwOurendiiesiasti pation. In certain enbodi nents, tReTAISR)1IROR7938] ect ed
for treatnment with a nethyl naltrexone fornul ati on described herein is a
subject wth advanced illness who is receiving palliative care and is
suffering fabmn@dﬂbhddkmﬁﬂ%edhnmﬁam%paﬂkmn4%lﬁlﬁamuabmbﬁ%bﬂ@hn@m%gp t he

subj ect sele fo re h one forpyl ation
Gooer s bed: harar i Sbat bRk TERbant el BTN 4 iane S8 Rrap et 0y kel om
palliative gaugopd ch&at%&g zig%ht 'Bgsefdru%h @cﬁhl%éithﬂﬁlﬂH@fﬂ)r&Qﬁﬁbh.pﬁI JoRfe Wher e

response to |axative therapy (e bi sacody senokot, docusate) has not
been sufflcﬁ@h@mﬂwnmcgwwakdﬂ@mbd@um@ﬁ@@mﬂﬁh@mgwbpéﬁl1%eMEE¢@d%t@bmﬂreatnent

ron ol T onal PP bRERRE, LYSE o o B, BB AR Rk AR e BEh il "

certain eanQQﬂEBfﬁmmhmﬁoﬁubjeCt sel ected for treat nent mnth a

nethylnaltrexone formul ati on described herein is a subject
non- nal i gnaf@083ki n whévitable bimdeisi(#lge fafermdopias @ﬂlierlieﬁij@@@’()éaﬁﬂéqrs’aafq bwWiher e
response to i Vi e has not
been sufflcPL%?ahIE%EEQ%QﬁgSgggggbnmg¥§&ﬁﬁ%%]gu @%?B%% ?&g%fgpptreatnent
with a nethmkﬂahhﬂqwnned&ﬁﬁnbhahobnﬂdewmghﬁﬁﬁcmbﬂhmthagdlﬂhﬂmeaponded to
standard | axative therap ﬁ In certaing en@gdlnents g&HJUb ect elected for
treat ment WIHFOS Y@ ICRATIPFE e Sine YIBF ma P IRICITISH THEECFYS lgjose fgsolv
responded t I g subj ect
sel ect ed forgoﬂ(gggﬁﬂe%%l a\i/lvl t%gh\aﬁnet (?}QM?XB{PEﬁ e?{(;neﬂ] at ?}o[r?%g;en?%:erc}l ed herein
i s concurr emkelight a:dtmxymetthylee;dllhlaxcatethyk:eﬂhbs@pggma[t@o 2a8{iAl podyeratiineexate,
addi ti onal uses fo% Erovided fornuvuﬁlons degcrlbe erei.n are u

Il

ul f
treating ef Fect% dBFiBpiUGToge R e M AR MEs jcate. apd pplymethac ﬂ%{?ﬁ {lfc‘fﬁ
proliferati grnrf :8Bsotdedblromahd srouf- cgnmsti@scﬁwﬂarocg@amda:e&euaﬂos@eel51 s),

i ncreased angi ogenesis, and increase in |ethal factor production from
oppor t uni st Ayide )e@@mb,dgctég]elﬂcsﬁé,ea sgutablpslwamna@luaesaugmwa) glugnddi t i onal

advantageous s rovi ded f ons. ixncl ude
op1 of d- - nau el ol S et e B b ERS R B S PERATEL o iaions: ¢ on

of vascul ar cpmptisd fesratabeut,5% 6 absr P %Q br Pl 1 0%r t6 absmIH %0 for abdut a0webOr Y
conditions such as inflammatory bowel syndrone, treatnent of infectious

di seases and %F&@%s@édﬁwtﬂW@tﬁﬂ%@ﬁﬂé%ﬂ@ﬂ@ﬂabm§9§P@h¥§ﬂdﬁﬂ§§Oéﬂﬁeopor05|s
arthritis, [8%&13%% oﬁ 119?%&19%1{)%&8&@3’ PRARM RSy c%fﬂg d f?&ﬁ%?&t 18k, AL@1 Mmune

di seases. n certarn e provi or mul’ati ons 'may be used
i n nmet hods ﬂﬁ%aamﬁweﬁ%mm@anO%ﬂBMﬁnag%>ﬁmﬂmaﬁﬁgabdea%ﬂI@mudsﬁalb@hlng or

treating gastrointestinal dysfunction, includin limted to,
F e

irritabl e b8W&r aR]PH AP Gnet a'w hl%cbéaeddmawtaml@hh?ﬁt f tabgss.  jnjsgme
post - oper at 'effﬁo@&neﬁ%s tf@ﬁﬁ&la’tmrfs c@ﬁ'l ns@ﬁ%@& ANBLOEI MRStk ABinddE CIERSER

gastric notility and enptyi ng, bition of the stomach, and smal |l and/ or
| ar ge |ntesbnha&npm@pdbgmdmnnmmom@asameanmkmtmdaquMHHmepcbglksmde

segnent al cont%a ti.ons Eﬁpstr'c i on of sphincter of Qddi, increased anal
sphi ncter t SNETCAMISTF B €U0 axation with rectal distention,

di m ni shed ggg8uyic, bﬁﬂbé&%amﬁﬁ&ﬁﬁ@ﬁ&lﬁnQﬂaﬂﬂﬁﬁ@h&@ﬁénﬁ?%B@@hﬁﬂ&wchaneaSEd
absorption of water from bowel contents, gastroesophageal refl ux,

gast r opar esiupre antmplant; S@Pbammmfgdanéﬁdud#ﬂmmosenkn@m Geeperof erimdrn slgificin the
di sconfort, @llxg gﬁ gnr%:%oxufzjm%pﬁ(% e as%gr%g cPc?talrl salts a%a st% se[flgrte fV %lt C
gast roi nt ES?I na 13 unc W ng a om nal Ssu rger e.g., co ect ony

(e.g., righucibemdsaltesideyers thefdof;ritylaed Q?ﬁl@ﬁ%amioﬂéiﬂw yeblgntedol ect oy,
colectony t akedown, | ow anterior resection) ysterecto?)%h and del ayed
¥eng

absor pti on Bvdremphs?n%lﬂrﬁfﬂ’%)t@F@dler@ﬂ(e@amla a fRcoppRIel. ¢f tAsepheeled-
001 10] Pr oV L i68 BRAULAIEANS PLBHRLRBpHFE bl bl SALBRALL Bb1LRRGEEANS

i ncl uding cancers tnvolving an ogene I mmune eSS|on e cel
aneni a, vasgahan tumphd@l aad cher Idte) runpiahqunoidse(a@nwnamof Al hidi@randt i on
associ at ed di sorders tabl e powe| syndrone i nmune, s pression
chroni ¢ i nf FERBETHn 0 f%%ml}l’é?fila@ﬂtér %ﬁ%{ﬁf ﬁéﬁ?@m#&w@a aFigy RIS ons
and uni t dO%ﬁmB&hﬁﬁma&%nH§ﬁﬁgﬁc&ﬁ1&&@Hﬁ&§&kﬁ@l@%<ﬂ@Qk%ﬁH@&hﬁmuhﬂ%Hﬂﬂ'ng
but not limted to nedi caments usefu In the treatment of side effécts of
opi oid use, including gastrointestinal side effects (e.g., inhibition of
intestinal notility, @ sphincter constrpgtion, constipation), nausea,
enesi s, vomting, dysphoria, pruritis, or a conbination thereof. Provided
formul ati ons are useful for preparations of nedicanents, useful in
treatnment of patients receiving acute opioid therapy (e.g., patients
sufferlng fron1post operatlve gastr0|ntest|nal dysfunc;ion recei ving acute
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| ow anterior resection), idiopathic constipation, and ileus (e.g., post
operative ileus, post partumileus), and treatnent of disorders such as
cancers iwoabu/negslangi ogenesi ss, chronic inflamati on ardrars2ahoemis pain
sickle cell anem a, vascul ar wounds, and retinopathy. [00112]In stil
further enbodi ments, veterinary applications (e.g., treatnent of donestic
ani mal s, e. geighhohsemedogmdimertts)a p)bvids@fomfnupmion icdmgrifesraboiital. 0 W so alrat

provided. T use of rOV|de i ons veterlnar . i cati.ons
Bnal ogous. ¢ o1k onsdE et BT e Bt Tanah <olsp . RertuRREBRARERT For
exanmpl e, i npbRpLiiRRLOT 19(%'tcE‘Qb&ﬁ%%%déto%%{dr@éﬁudﬁ@&dnké Bywei %h'tc hnasrt&gl i ¢ and
constipation, may be fatal to a horse. Resulting pain’suffered by the horse

with colic eahodigwnist apmvmedéamwlamm@sshmt 1 %hpbat 3%, ebepttSée.mbeetse of

consti patio or eat eatnent of ..equines with
ber phoral _Bd oty et e pafene o PRRL e B ORI ShaSRURERy ¥ s
Pat ent Publ iweatht.on No. 2005/0124657, publlshed January 20, 2005, which is

|ncorporated herein by reference. [00113]St|II further enconpassed by the
i nvention at®83har mac&uteredn epbedimentdognuietions mangrmRised [pbiGAlk-at i ons

descri bed h F.l &ntsaggle?alﬁfo ot asluﬂﬁgnﬁfe?ugsd’ inRofi® F&sagé fC?hl%lﬁltthﬁS R)ar% ric@dn

ot her suita cont &I ner I'nstruc use are Itionally
provi ded i ndﬁmllﬁ:g"lcdtnmﬁss1c[rD(E|1ﬂ:H]cbﬂ1p0ﬁ1dEr1ndlhkﬁ, bl h&etyldﬁ‘ﬂfﬁmplel’andieﬁtﬂilbutbed her ei n
may be nore fully understood, the foll ow ng exanples are set forth. It

shoul d be uHaéﬁagtwadlflﬁh?le%tﬁeﬂgéw@k%ﬁ%ﬁt@scaé%mfsgraraﬁr AR R G B %es onl y
and are not (t.0.pe &19%&14@%1@1 uhénnalhaal $1h's§eah@\£&ﬁt IRrh Bero%teTRIUART -

[ 00115] Al Featur eac € aspects of the invention apply to al
ot her aspechsﬁmgﬂmﬂumnden@ﬂmsdGﬁerumﬁhahmmowﬁt@bheotmﬁnmncésuup&tants,

ol i oat | on RrseeRyBEg eeRR BTy Rs BorabBusy Tt s bt ipl os

Exanple 1  formulations comprise from about 0.1% to about 7%, or about 0.2% to about 1%
lubricant, based upon total weight of given formulation. In certain embodiments, the
lubricant is magnesium stearate and is available from Sigma-Aldrich, among other
sources.
[0086] In certain embodiments, formulations may comprise a non-functional
coating. For example, in some embodiments, the tablet may comprise a non-functional
coating. In some embodiments, the non-functional coating is a seal coat. For example, a
suitable seal coating can be applied as a solution (e.g., HPMC solution) at a
concentration of about 1% w/w to 25% w/w, and preferably 1% w/w to about 10% w/w.
Upon drying, under suitable conditions, initial seal coating is in the range of about 1%
w/w to about 3% w/w, or about 2% w/w, of the uncoated tablet. Such a seal coating
may comprise a polymer (e.g., HPMC) and may be a commercially available seal
coating seal such as Opadry® Clear (Colorcon, Inc.), or HPMC E3. Upon drying, seal
coating may be from about 1% to about 10% of weight gain of the total coated
formulation. In certain embodiments, the formulation may comprise a coating to
prevent disintegration of the dosage form in the oral cavity.
[0087] In certain embodiments, the formulation for oral administration
comprises (a) about 7% to about 75% of methylnaltrexone bromide, based upon the total
weight of the formulation; (b) about 5% to about 80% of an amphiphilic

pharmaceutically acceptable excipient, based upon the total weight of the formulation;
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[ 00116] Met hyl nal t rexone brom de may be prepared according to the nethods
described in detail in international PCT Patent Application publication
nunber, W002006V1282¢899, or obtai ned from commerci al souPCEaISIURI0233

Covi di en, Saint Louis, M. Fornulations containing nethylnaltrexone were
prepared using pharmaceutically acceptabl e excipients. Spheroids containing
met hyl nal t r éX@heutied €% po apant 6. ofGaghslatieg agert cbapedeypmmetie yalfwdightrd theapsul es

wi th spheroi.ds. . Sonme, capsul re pared to contain enterical coat ed
apher of ds. SRTEHTEHHED aPat 1 LlbiopsPihy - i 12586 Prge sRvo tsrioehy & brmcn.
The capsul egf mdirhhaihticH (c?%@ﬂit'i% &PMout W% aPinddk AR JAMmOfordiRRiaRt eri C
coat, will dissolve over 10-30 mnutes. Tablets also were prepared from

spheroi ds, wfithadomorsteant (fo nbouttlée toibyue2> % Phe disabeaant, tissd opaethetotahder 10

ol | owsd by "Gkt OC e oAmIc LR oGPyt PR Shalieel holel il PReBEI mo°

general et kag. wdvBiithf ietolmenase Jat opticitaligNch) pbaitmeriestd slut yzageaapt abl e
exci pients were conbined in an aqueous solution. Water was added until wet

mass sui t abRetigxddangbapedsinen theatotad preagh of theThamylaionyglg sevipis cpledmernth thsugh

an extruder ﬁgq E% S 0Nt [ ' ..Th

resul ting sg}'?e 0|a§it2&v(\§§y ri égfﬁ{% %) ﬁlgggsé@qé\??lgﬁlyz% ?%%g%égﬁ?lﬁ%oﬁlgh a
screen. Thecenuinambadiaehsy ticdsmphiphdicspraraaceuticdlypcogtatde exdpinhtas hatium
Exampl e 2 [00118; Adm ni stration of psul es Cont ai nj ng Enterical | at ed

Met hyl nal t r Qe Speh spldie | Boeerte) aentsdhe shetting agmrtds p sl Pﬁg% ed
spher oi ds Oge@?&ﬁéﬁh?@é]ﬁ&wﬂ@c ?tﬁinde‘?%éﬁrgﬁgs,itﬂe S lagf_:l_rﬁ Ei}é’\%g?sotrﬁa?té 8¢

patients suffering from opi ol d-1 nduced consti pati on. lents In this
st udy were nataichmbodimenst thadixigegrantns emdinodigabimtet dn oltiee epabddiernss, thad

chroni ¢ non-mal i gnant (not .cancer ain re th onnmal i gnant condj.ti on
cnder | yi ng. EREa eoRatRE: §t terldt Sulininnt B SRirerpdin <RGN i
pai n) had aofQmsim bi@tbonh@tadl ¥r@podliod L af edailRHMHBEI nRREQ IR 186 @ANIsNT,
stable pain for at least 1 nonth. The patients were on opioids for at |east

one nont h andgaesiem danlae. dosertan egybedinents, Herandpxidgufdb atcortgasig. &f cargiphi ne
equi val ent Segl%{)dimaéy'ltsf 8{6 ir?‘ tenl[i(oar‘?‘ is)%o Ed’e\g avt\ﬁﬁflt(tsfblb‘[ﬁhfﬂgtrioen ﬁorr]era (ﬁ:crinenenri]étrna OX! sit and
during the screening’ vi'sit per od W h"no anti ci pat ed ‘changes “duri ng the

study. The pahpesihgasdus 90RadetBylnbBicRbne BHME) Shdyead Zosddiine dbdecPiuliatt, Use
for at |east one nonth before the screening visit. Constipation defined as
| ess t han 3abhd il Ticsersnttallipeeelidesr. doubdEcagdonidanc abputipt s silciufe

foll owi ng: I t % Of novenent s,
(ii) a sensgﬁl‘épi%g %@Hﬂ%ﬁ%@g&g\@a@@g@) PO Pff%ﬁ%?‘iéé)’ﬁag({%f”@g%?ﬁ‘ﬁs% of bowel
novenment s, picatbonsity @ont 2% talay ibogt @6% €hsin ASKde tolbided) andobeuEhls .

[ 00120] Patients were adm ni stered enterjcally coated t hyl nal trexone
capsul es coMt&NFNHY SEaraffy It Wﬁlg{"?rﬁn‘? thosgygkt IBrtﬂfg@f@%/% dgpending on

met hyl nal t r gxahghner Qfemaking the tablet or other formulation of the invention described herein,
the methylnaltrexone may exist paired with bromide, paired with the anion of the

amphiphilic pharmaceutically acceptable excipient, or some combination thereof.

Production

[0088] In certain embodiments, compositions and formulations are prepared by
methods which include an extrusion/spheronization step. In some embodiments,
formulations are manufactured via wet-granulation of a provided formulation followed
by extrusion/spheronization to form spheroids. Given spheroids are then dried and
milled to form a powder which is blended with suitable binder(s) and disintegrant(s).
The resulting mixture is then milled and blended with a suitable lubricant and pressed

into tablets. In certain embodiments, a non-functional coating is applied.
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aver age peak plasma | evel of nethylnaltrexone resulting fromthe doses was
as follows: (i) for 10 ngy, less than 1 ng/m, (ii) for 50 ng, less than 5
ng/ m, (iw0)20flon28160 ng, less than 5 ng/m, (iv) for 30@CwgiS201@sg79than 10
ng/m., amd (v) for 450 ng, less than 20 ng/ nL. These capsul es contai ni ng

enterically coated preparations of nethyl naltrexone were not effective for
treating opl@88i nducédsannenbphments. taflhsyardpepmoed by nduluels vavdt domtand di d

not cause nor owel .novenent.s in patients relative ontrols. Exanple 3
R B 0 R g O e el
Enerical ly Q&ﬂhﬁ@m&&p&g%]e@@%uiaﬁ%n C@ﬂ&@ﬂ{‘é&ﬁle?}ﬁiﬁﬂ&idﬂﬁs ﬁfﬂléﬁ%%hﬂﬁ' trexone,
but without the enteric coating, prepared as described in Exanple 1,were

tested in patanshy sowé@evlwlnq td«md@dd&sthrsartabiohmdat(s)gamérdummagnant(SDhéthat| ents
in this stud yere .no nte ce . patients atients
were sel ect Sl Fa R & TP a d3R0E FRLMGA0° R Pl Prea BB

Exanpl e 2, M@tlntdaaamdmﬁmml@iﬂs |aM10€iiI§ﬁctQ)fnaKinaﬁhgiﬁs appEecequal to or greater
than 30 ng, instead of 20 ny of m)rphl ne equi val ents. Doses of 150 ngy, 300
ng, 450 ng, and 600 rrg were tested. These doses resulted in average peak

pl asma Ievellﬁl bjtgg en about 15 and 40 ng/nm, on the order of 3 or nore
ti mes | ower e average peak plasma | evels associated wth effective
doses of su[imm;aneousFnﬁhdﬂymmlotfm&xlqnmtfembmmhpbe piEpe®d ag apaitldesagedoinai ni ng
spheroids without the enteric coating did not induce | axation and did not

cause rmore BUREY mBREhBAYRICAll aﬂml%doaagq fORD- R RINGENBRFiFENtt 3 Wit €9528%nt r ol s.
001231 Ad t t
: v %rﬁ{&ﬁﬁ %ﬁ%ﬁ] Jgg P &%P%ZQSI\@%%O% 1r7§f i t%‘%a?t rexone

Enterically Coate et’s cont ai her ol ,
W t hout an erg 850 mgcdat mlgg,’,OQUmgpbzﬁetdg,aﬁOdﬁechﬁﬁb@ 400 nkzx d8p e, 450 weey 475 est ed

S utly wor e A5 SET bEC R hatioHEE e Gt Q20 PEnbS0 6! b M Dener o

sel ect ed 0n725‘§lgba§@§l 0775115@ ngcg%trﬁg'%oeiﬁg,%h?n@g '9'0@Eﬂg3199§§% bso fxanmpl e

3. Doses of 150 450 were tested. Theése doses
resul ted i n%ﬁxmggg@%@akl(}%asgzd% v, éOZﬁ mlgeih()é)erng,altidﬁtmgz 13p@ImeQ 1 hiy me.
These table th erig ati st atii,sti cal - $1,9 i cant
activity at Higdmméogiegs ﬁgbéngho éjm wq r%%clggﬁaét# on §c?%d;9s al |

doses. mg, 1425 mg, 1450 mg, 1475 mg, or 1500 mg of methylnaltrexone bromide. In some
embodiments, a unit dosage form contains between 50 mg and 900 mg, inclusive, or
between 150 mg and 450 mg, inclusive, of methylnaltrexone bromide. In some
embodiments, a unit dosage form contains 50 mg, 75 mg, 150 mg, 225 mg, 300 mg, 450
mg, 600 mg, or 900 mg of methylnaltrexone bromide. In some embodiments, the unit
dosage form comprises methylnaxtrexone and an amphiphilic pharmaceutically

acceptable excipient, e.g., sodium dodecyl (lauryl) sulfate (also known as SDS or SLS).

Administration

[0091] Compositions and formulations may be administered to a patient as
required to provide an effective amount of methylnaltrexone. In certain embodiments,
the patient is orally administered methylnaltrexone or a formulation thereof at least once
a day. In other embodiments, the patient is orally administered methylnaltrexone or a
formulation thereof up to once a day. In certain embodiments, the patient is orally
administered methylnaltrexone or a formulation thereof not more than once a day. In
certain embodiments, the patient is orally administered methylnaltrexone or a

formulation thereof as needed. In certain embodiments, the patient is orally
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WO 2011/ 112816PCT/ US2011/ 027913 [ 00125] Bot h tabl ets and capsul es contai ni ng
uncoat ed spheroids had simlar conpositions except that spheroids were
conpr esseaowntinipdiar maceuti cal |y accept abl e exci pi ent s tProTfuseon et s,

whi | e spheroi ds were encapsulated into hard gelatine shells to prepare
capsul es. Once contacted with an aqueous nedium the tablets disintegrated
i mredi at el y admahia¢ned stetlallhaltréreond oug fansdalonabertof dsesedadhbut b morathhes. | n

contrast, it took 19anUI s for. ctihe capsul e shel Icﬁ to gli.ssolv and. at
least 30" i Ao ARG BHLIRALS I Gt GrpToridedEorap (AR Mk berpaally
caps UI es. ( afinSit&ed o E’b@eﬁéﬂﬁid a?éiﬁ‘}gl@ d@?,%@ﬁé)@lhﬁﬁe,‘ﬂidnh d?)@éé% Stasage SI)Qﬁg’,fB
cont ai ni ng uncoat ed spheroids were variable (tabl ets produced nore

consi st ent 30@meger p¥hkg preslyinalirexaie dronaidator ve equvalpet reelpsamednt ahd

I i h i . EX I 00126] Det. i i f iti
over) E0PLIO AR Sy S5l BSAIBAS s b OSHAT B 1 SR PR 11 0

phar maceut i gahting @CspeftabdiRe@Xidk RIfeRtis a \pefiént i fEartBeleaf Borhpigsi AP R Iseptof
octanol -water partition coefficient (APC) was neasured and conpared to that
of net hyl naPrallyagrenipedng thesaidypasicatieicer i ere dbigid ohthe preserdAveationNhRId e pt v
sul fate and ' I j - 0C ol that
was sat urat & W@B}ﬂ%\?\%@%%s.a%#%ﬁtgﬁn%@ \I\)/caIlI%?)?tLI égIII %\(gs&%g?ﬂ@grf’%%%ﬁtrt% II 1- oct anol
was added t eqeagbntMIIX sabdunt 96 msthybiultrekoae birontide,ese. waethymhRkegonoaerai ght  at
roomtenperature, . and 1 nL of the 1-octanol phase was then diluted to 10 niL
with the noBPBIPEHESITEREUEGHLY ARFpHRIOGTHIFI SuETHBLES uah @%ylsél%wle he
sampl es. Aol il AOUSSENAS AR HhRH, onitnHepih Wigdhg, mobi | e
yZed [l)y H to

phase. The sanpl es were then ana eterm ne the apparent
partition coeffubmoenneatfdnito gFrODY, ardithie 1IENK satain enibedipkhtsf a sihgle adpleous
phases for

P o o o bR P M SR, Do TR 5880 Yo s

ng used APCabag 160 MYTXbARALY IngS Hbdiati80 mg, about 300 mg, or about 450 mg of
methylnaltrexone bromide, or equivalent moles of another salt form, or
methylnaltrexone and an amphiphilic pharmaceutically acceptable excipient such as
sodium dodecyl (lauryl) sulfate (also known as SDS or SLS).
[0092] As defined above, in certain embodiments the term “effective amount,”
as used in connection with an amount of methylnaltrexone, means an amount of
methylnaltrexone sufficient to achieve laxation in a patient. In some embodiments, an
effective amount means an amount of methylnaltrexone sufficient to achieve laxation in
a patient within about 24 hours, within about 12 hours, within about 8 hours, within
about 5 hours, within about 4 hours, within about 3 hours, within about 2 hours, or
within about 1 hours of administration to said patient. In some embodiments, effective
amount means an amount of methylnaltrexone sufficient to achieve laxation within
about 4 hours of administration to the patient. In some embodiments, effective amount
means an amount of methylnaltrexone sufficient to achieve laxation within about 4
hours of administration to the patient for at least 99%, at least 95%, at least 90%, at least
85%, at least 80%, at least 75%, or at least 50% of all doses administered. In some
embodiments, effective amount means an amount of methylnaltrexone sufficient to
achieve laxation within about 4 hours of administration to the patient for all doses

administered during first four weeks of dosing.
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[0093] In some embodiments, the formulations are administered to a fasted
patient. As used herein, the term “fasted” means that the patient has not eaten any food
for at least 2 hours, at least 4 hours, for at least 6 hours, for at least 8 hours, for at least
10 hours, or for at least 12 hours prior to administration of a provided formulation. In
certain embodiments, the term “fasted” means an overnight fast. It is believed that
improved effects will be seen in fasted patients than in fed patients. These effects may
be magnified in patients administered methylnatrexone in a provided tablet as compared
with patients administered the same dose in capsule form. Thus, administration of a
provided methylnaltrexone tablet formulation to a patient in a fasted state is believed to
be advantageous.

[0094] In other embodiments, the formulations are administered to a patient that
has not fasted. Therefore, there is no requirement that the patient not have eaten before

methylnaltrexone is administered.

Combination Products and Combined Administration

[0095] It will also be appreciated that provided compositions and formulations
can be employed in combination therapies, that is, provided formulations can be
administered concurrently with, prior to, or subsequent to, one or more other desired
therapeutics or medical procedures. Particular combination therapies (therapeutics or
procedures) to employ in a combination regimen will take into account compatibility of
the desired therapeutics and/or procedures and the desired therapeutic effect to be
achieved. It will also be appreciated that therapies employed may achieve a desired
effect for the same disorder (for example, a formulation may be administered
concurrently with another compound used to treat the same disorder), or they may
achieve different effects (e.g., control of any adverse effects). As used herein, additional
therapeutic compounds which are normally administered to treat or prevent a particular
disease, or condition, are known as “appropriate for the disease, or condition, being
treated.”

[0096] In some embodiments, methylnaltrexone or an ion pair or formulation of
the invention and one or more other active agents may be administered together in a
single formulation (e.g., unit dosage form); in other embodiments, methylnaltrexone and

one or more other active agents may be administered as separate formulations. In
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met hyl nal trexone (150 ny) tablets is provided in Table 5-1. Table 5-1:
Composi tion of Methyl naltrexone Brom de 150 ng Uncoated Tablets with SDS

| ngr edi ent eeimeldhodinosemethytpalfedxiort a@/@amrleatr inoire other active agent may be

administered in multiple doses.

[0097] In some embodiments, the other active agent administered in combination
with a methylnaltrexone ion pair or formulation of the invention is an opioid.
Combination therapy of methylnaltrexone and an opioid can allow simultaneous relief of
pain and minimization of opioid-associated side effects (e.g., gastrointestinal effects
(e.g., delayed gastric emptying, altered GI tract motility)). Accordingly and in certain
embodiments, the present invention provides a unit dosage form comprising a
combination of methylnaltrexone with an opioid together in a single layer dosage form
(e.g., tablet). In some embodiments, such a unit dosage form may be a bi-layer tablet
comprising methylnaltrexone in one layer and an opioid in another layer. In a specific
embodiment, the combination unit dosage form is suitable for oral administration.
[0098] Opioids useful for analgesia are known in the art. For example, opioid
compounds include, but are not limited to, alfentanil, anileridine, asimadoline,
bremazocine, burprenorphine, butorphanol, codeine, dezocine, diacetylmorphine
(heroin), dihydrocodeine, diphenoxylate, ethylmorphine, fedotozine, fentanyl,
funaltrexamine, hydrocodone, hydromorphone, levallorphan, levomethadyl acetate,
levorphanol, loperamide, meperidine (pethidine), methadone, morphine, morphine-6-
glucoronide, nalbuphine, nalorphine, nicomorphine, opium, oxycodone, oxymorphone,
papaveretum, pentazocine, propiram, propoxyphene, remifentanyl, sufentanil, tilidine,
trimebutine, and tramadol. In some embodiments the opioid is at least one opioid
selected from alfentanil, buprenorphine, butorphanol, codeine, dezocine,
dihydrocodeine, fentanyl, hydrocodone, hydromorphone, levorphanol, meperidine
(pethidine), methadone, morphine, nalbuphine, nicomorphine, oxycodone,
oxymorphone, papaveretum, pentazocine, propiram, propoxyphene, sufentanil and/or
tramadol. In certain embodiments of the present invention, the opioid is selected from
morphine, codeine, oxycodone, hydrocodone, dihydrocodeine, propoxyphene, fentanyl,
tramadol, and mixtures thereof. In a particular embodiment, the opioid is loperamide.
In other embodiments, the opioid is a mixed agonist such as butorphanol. In some
embodiments, the subjects are administered more than one opioid, for example,
morphine and heroin or methadone and heroin.

[0099] Typically, the amount of other active agent(s) administered in

combination therapy may be no more than the amount that would normally be
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administered in monotherapy with the relevant agent(s). In certain embodiments, the
amount of other active agent administered in combination therapy may be less than that
normally administered in monotherapy with the relevant agent(s). For example, in
certain embodiments of the present invention, the amount of additional active agent can
range from about 50% to 100% of the amount normally present in a formulation
comprising that compound as the only therapeutic agent.

[00100] In certain embodiments, formulations may also be used in conjunction
with and/or in combination with conventional therapies for gastrointestinal dysfunction
to aid in the amelioration of constipation and bowel dysfunction. For example,
conventional therapies include, but may not be limited to functional stimulation of the
intestinal tract, stool softening agents, laxatives (e.g., diphelymethane laxatives, cathartic
laxatives, osmotic laxatives, saline laxatives), bulk forming agents and laxatives,

lubricants, intravenous hydration, and nasogastric decompression.

Uses and Kits of Compositions and Formulations

[00101] The present invention provides pharmaceutically acceptable formulations
as described herein comprising methylnaltrexone for oral administration useful for the
delivery of such compounds in any context in which such delivery is desirable. In
certain embodiments, provided formulations are useful for the delivery of
methylnaltrexone in antagonizing undesirable side effects of opioid analgesic therapy
(e.g., gastrointestinal effects (e.g., delayed gastric emptying, altered GI tract motility)).
Furthermore, formulations may be used as to treat subjects having disease states that are
ameliorated by binding p opioid receptors, or in any treatment wherein temporary
suppression of the 1 opioid receptor system is desired (e.g., ileus). In certain
embodiments of the present invention, methods of use of provided formulations are in
human subjects.

[00102] Accordingly, administration of provided formulations may be
advantageous for treatment, prevention, amelioration, delay or reduction of side effects
of opioid use, such as, for example, gastrointestinal dysfunction (e.g., inhibition of
intestinal motility, constipation, GI sphincter constriction, nausea, emesis (vomiting)),
biliary spasm, opioid bowel dysfunction, colic, dysphoria, pruritis, urinary retention,
depression of respiration, papillary constriction, cardiovascular effects, chest wall

rigidity and cough suppression, depression of stress response, and immune suppression
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associated with use of narcotic analgesia, or combinations thereof. Use of a
formulationmay thus be beneficial from a quality of life standpoint for subjects
undergoing use of opioids, as well as to reduce complications arising from chronic
constipation, such as hemorrhoids, appetite suppression, mucosal breakdown, sepsis,
colon cancer risk, and myocardial infarction.

[00103] In some embodiments, provided formulations are useful for
administration to a subject undergoing acute opioid use. In some embodiments,
provided formulations are useful for administration to patients suffering from post-
operative gastrointestinal dysfunction.

[00104] In certain embodiments, provided formulations are also useful for
administration to subjects undergoing chronic opioid use (e.g., terminally ill patients
receiving opioid therapy such as an AIDS patient, a cancer patient, a cardiovascular
patient; subjects receiving chronic opioid therapy for pain management; subjects
undergoing opioid therapy for maintenance of opioid withdrawal). In some
embodiments, the subject is a subject using opioid therapy for chronic pain management.
In certain embodiments, the pain is non-malignant pain (e.g., back pain, neuropathic
pain, pain associated with fibromyalgia, osteoarthritis). In some embodiments, the
subject is a terminally ill patient. In other embodiments the subject is a person
undergoing opioid withdrawal maintenance therapy.

[{00105] In certain embodiments, the formulations provided herein are
administered to subjects that have been selected for treatment with methylnaltrexone. In
specific embodiments, the subject is selected based on the subject having an increased
risk for developing one or more of the conditions set forth above. In another
embodiment, the subject is selected based on the use of opioid therapy for pain
management, or based on having one or more of the conditions set forth herein. In
certain embodiments, the subject is constipated or has a history of constipation due to
opioid therapy. In one embodiment, a constipated subject has not had a bowel
movement in the previous three days. In one embodiment, a constipated subject has had
less than three bowel movements in the previous week. In certain embodiments, a
constipated subject has had less than three rescue-free bowel movements per week on
average over the last four consecutive weeks, and one or more of the following: (a) hard
or lumpy stools, (b) straining during bowel movements, and/or (c) sensation of

incomplete evacuation after bowel movements.
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[00106] In certain embodiments, the subject is selected for treatment with a
methylnaltrexone formulation described herein based on the use of opioids, e.g., for non-
malignant pain. The subject may be using opioids intermittently or regularly. In one
embodiment, the subject that is selected has been taking opioids as needed. In one
embodiment, the subject that is selected has been taking opioids for less than one week.
In one embodiment, the subject that is selected has been taking opioids over the course
of at least one week. In another embodiment, the subject that is selected has been taking
opioids over the course of at least two weeks. In another embodiment, the subject that is
selected has been taking opioids over the course of at least three weeks. In another
embodiment, the subject that is selected has been taking opioids over the course of at
least four weeks. In another embodiment, the subject that is selected has been taking
opioids over the course of at least three months. In another embodiment, the subject that
is selected has been taking opioids over the course of at least six months. In another
embodiment, the subject that is selected has been taking opioids over the course of at
least twelve months. In another embodiment, the subject that is selected has been taking
opioids over the course of more than one year. In another embodiment, the subject that
is selected has been taking opioids at least every other day over the course of at least two
weeks. In one embodiment, the subject that is selected has been receiving at least 7
doses >25 mg of oral morphine equivalents over at least 14 days. In one embodiment,
the subject that is selected has been receiving a daily dose of >50 mg of oral morphine
equivalents for at least 14 days. In one embodiment, the subject that is selected is
constipated due to opioid therapy and has been receiving a daily dose of >50 mg of oral
morphine equivalents for at least 14 days. In certain embodiments, the subject has been
receiving a daily dose of >50 mg of oral morphine equivalents for at least 14 days; and
has had less than three (3) rescue-free bowel movements per week on average over the
least four consecutive weeks that were associated with one or more of the following: (a)
a Bristol Stool Form Scale type 1 or 2 for at least 25% of the rescue-free bowel
movements, (b) straining during at least 25% of the rescue-free bowel movements;
and/or (c) a sensation of incomplete evacuation after at least 25% of the rescue-free
bowel movements. A rescue-free bowel movement refers to a bowel movement
associated with no laxative use within the 24 hours prior to the bowel movement.
[00107] In certain embodiments, the subject selected for treatment with a

methylnaltrexone formulation described herein is a subject suffering from opioid-
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induced constipation. In certain embodiments, the subject selected for treatment with a
methylnaltrexone formulation described herein is a subject with advanced illness who is
receiving palliative care and is suffering from opioid-induced constipation. In certain
embodiments, the subject selected for treatment with a methylnaltrexone formulation
described herein is a subject with advanced illness who is receiving palliative care and is
suffering from opioid-induced constipation where response to laxative therapy (e.g.,
bisacodyl, senokot, docusate) has not been sufficient. In certain embodiments, the
subject selected for treatment with a methylnaltrexone formulation described herein is a
subject with non-malignant pain who is suffering from opioid-induced constipation. In
certain embodiments, the subject selected for treatment with a methylnaltrexone
formulation described herein is a subject with non-malignant pain who is suffering from
opioid-induced constipation where response to laxative therapy (e.g., bisacodyl, senokot,
docusate) has not been sufficient. In certain embodiments, the subject selected for
treatment with a methylnaltrexone formulation described herein has not responded to
standard laxative therapy. In certain embodiments, the subject selected for treatment
with a methylnaltrexone formulation described herein has responded to standard laxative
therapy. In certain embodiments, the subject selected for treatment with a
methylnaltrexone formulation described herein is concurrently administered laxative
therapy.

[00108] Alternative or additional uses for provided formulations described herein
are useful for treating effects of opioid use including, e.g., aberrant migration or
proliferation of endothelial cells (e.g., vascular endothelial cells), increased
angiogenesis, and increase in lethal factor production from opportunistic infectious
agents (e.g., Pseudomonas aeruginosa). Additional advantageous uses of provided
formulations include treatment of opioid-induced immune suppression, inhibition of
angiogenesis, inhibition of vascular proliferation, treatment of pain, treatment of
inflammatory conditions such as inflammatory bowel syndrome, treatment of infectious
diseases and diseases of the musculoskeletal system such as osteoporosis, arthritis,
osteitis, periostitis, myopathies, and treatment of autoimmune diseases.

[00109] In certain embodiments, provided formulations may be used in methods
for preventing, inhibiting, reducing, delaying, diminishing or treating gastrointestinal
dysfunction, including, but not limited to, irritable bowel syndrome, opioid-induced

bowel dysfunction, colitis, post-operative or postpartum ileus, nausea and/or vomiting,
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decreased gastric motility and emptying, inhibition of the stomach, and small and/or

large intestinal propulsion, increased amplitude of non-propulsive segmental
contractions, constriction of sphincter of Oddi, increased anal sphincter tone, impaired
reflex relaxation with rectal distention, diminished gastric, biliary, pancreatic or
intestinal secretions, increased absorption of water from bowel contents, gastro-
esophageal reflux, gastroparesis, cramping, bloating, abdominal or epigastric pain and
discomfort, constipation, idiopathic constipation, post-operative gastrointestinal
dysfunction following abdominal surgery (e.g., colectomy (e.g., right hemicolectomy,
left hemicolectomy, transverse hemicolectomy, colectomy takedown, low anterior
resection), hysterectomy), and delayed absorption of orally administered medications or
nutritive substances.

[00110] Provided formulations are also useful in treatment of conditions including
cancers involving angiogenesis, immune suppression, sickle cell anemia, vascular
wounds, and retinopathy, treatment of inflammation associated disorders (e.g., irritable
bowel syndrome), immune suppression, chronic inflammation.

[00111] In other embodiments, provided formulations and unit dose forms are
useful in preparation of medicaments, including, but not limited to medicaments useful
in the treatment of side effects of opioid use, including gastrointestinal side effects (e.g.,
inhibition of intestinal motility, GI sphincter constriction, constipation), nausea, emesis,
vomiting, dysphoria, pruritis, or a combination thereof. Provided formulations are
useful for preparations of medicaments, useful in treatment of patients receiving acute
opioid therapy (e.g., patients suffering from post-operative gastrointestinal dysfunction
receiving acute opioid administration) or subjects using opioids chronically (e.g.,
terminally ill patients receiving opioid therapy such as an AIDS patient, a cancer patient,
a patient with cardiovascular disease; subjects receiving chronic opioid therapy for pain
management (malignant or non-malignant pain); or subjects undergoing opioid therapy
for maintenance of opioid withdrawal). Still further, preparation of medicaments useful
in the treatment of pain, treatment of inflammatory conditions such as inflammatory
bowel syndrome, treatment of infectious diseases, treatment of diseases of the
musculokeletal system such as osteoporosis, arthritis, osteitis, periostitis, myopathies,
treatment of autoimmune diseases and immune suppression, therapy of post-operative
gastrointestinal dysfunction following abdominal surgery (e.g., colectomy (e.g., right

hemicolectomy, left hemicolectomy, transverse hemicolectomy, colectomy takedown,
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[0011

2] In still further embodiments, veterinary applications (e.g., treatment of

domestic animals, e.g., horse, dogs, cats) of use of provided formulations are provided.

Thus,

use of provided formulations in veterinary applications analogous to those

discussed above for human subjects is contemplated. For example, inhibition of equine

gastrointestinal motility, such as colic and constipation, may be fatal to a horse.

Resulting pain suffered by the horse with colic can result in a death-inducing shock,

while

a long-term case of constipation may also cause a horse’s death. Treatment of

equines with peripheral opioid receptor antagonists has been described, e.g., in U.S.

Patent Publication No. 2005/0124657, published January 20, 2005, which is

incorporated herein by reference.

[00113] Still further encompassed by the invention are pharmaceutical packs

and/or kits comprising formulations described herein, and a container (e.g., a foil or

plastic package, or other suitable container). Optionally instructions for use are

additionally provided in such Kkits.

[00114] In order that the invention described herein may be more fully

understood, the following examples are set forth. It should be understood that these

examples are for illustrative purposes only and are not to be construed as limiting this

invention in any manner.

[00115] All features of each of the aspects of the invention apply to all other

aspects mutatis mutandis. The contents of all references, patents, pending patent

applications and published patents, cited throughout this application are hereby

expressly incorporated by reference.

Examples

Example 1

[00116] Methylnaltrexone bromide may be prepared according to the methods

described in detail in international PCT Patent Application publication number, WO

2006/127899, or obtained from commercial sources such as Covidien, Saint Louis, Mo.

Formulations containing methylnaltrexone were prepared using pharmaceutically
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acceptable excipients. Spheroids containing methylnaltrexone were prepared. Capsules
were prepared by filling capsules with spheroids. Some capsules were prepared to
contain enterically coated spheroids, which spheroids dissolve only after passing through
the stomach. The capsules, without an enteric coat, or after dissolution of the enteric
coat, will dissolve over 10-30 minutes. Tablets also were prepared from spheroids,
using conventional techniques. The tablets dissolve in under 10 minutes.

[00117] The spheroids were prepared by a wet granulation process followed by
extrusion and spheronization, as described in the following general method.
Methylnaltrexone bromide and pharmaceutically acceptable excipients were combined
in an aqueous solution. Water was added until wet mass suitable for extrusion was
obtained. The wet mass was passed through an extruder, and the extrudate was
spheronized in a spheronizer. The resulting spheroids were dried in a fluid bed drier and

passed through a screen. The uncoated spheroids were stored in appropriate container.

Example 2
[00118] Administration of Capsules Containing Enterically Coated
Methylnaltrexone Spheroids
[00119] Capsules containing enterically coated spheroids of methylnaltrexone as

described in Example 1 were tested in patients suffering from opioid-induced
constipation. The patients in this study were not chronic methadone maintenance
patients. The patients had chronic non-malignant (not cancer) pain where the non-
malignant condition underlying the chronic pain (e.g., osteoarthritis, back pain,
neuropathic pain) had a documented history of at least 2 months before screening, stable
pain for at least 1 month. The patients were on opioids for at least one month and at a
daily dose of greater than or equal to 20 mg of morphine equivalents per day for at least
two weeks before the screening visit and during the screening visit period with no
anticipated changes during the study. The patients also had a history of constipation due
to opioid use for at least one month before the screening visit. Constipation defined as
less than 3 bowel movements per week on average and 1 or more of the following: (i)
hard or lumpy stools for at least 25% of bowel movements, (ii) a sensation of incomplete
evacuation following at least 25% of bowel movements, (iii) straining during at least
25% of bowel movements.
[00120] Patients were administered enterically coated methylnaltrexone capsules
containing 10 mg , S0 mg , 150 mg , 300 mg or 450 mg of methylnaltrexone. The
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ng/mL. These capsules containing enterically coated preparations of methylnaltrexone

were not effective for treating opioid-induced constipation. They did not induce laxation

and did not cause more bowel movements in patients relative to controls.

Example 3
[00121] Administration of Capsules Containing Methylnaltrexone Not Enerically
Coated
[00122] Capsules containing spheroids of methylnaltrexone, but without the

enteric coating, prepared as described in Example 1,were tested in patients receiving
opioids for non-malignant pain. The patients in this study were not chronic methadone
maintenance patients. The patients were selected on the basis of the same criteria as the
criteria used in Example 2, except the minimum daily dose of opioids was equal to or
greater than 30 mg, instead of 20 mg of morphine equivalents. Doses of 150 mg, 300
mg, 450 mg, and 600 mg were tested. These doses resulted in average peak plasma
levels of between about 15 and 40 ng/ml, on the order of 3 or more times lower than the
average peak plasma levels associated with effective doses of subcutaneous
methylnaltrexone injection. These capsules containing spheroids without the enteric
coating did not induce laxation and did not cause more bowel movements in this patient

population relative to controls.

[00123] Administration of Tablets Containing Methylnaltrexone Not

Enterically Coated

[00124] Tablets containing spheroids of methylnaltrexone, without an enteric
coating, prepared as described in Example 1, were tested in patients receiving opioids
for non-malignant pain. The patients in this study were not chronic methadone
maintenance patients. The patients were selected on the basis of the same criteria as the
criteria used in Example 3. Doses of 150 mg, 300 mg, 450 mg, and 600 mg were tested.
These doses resulted in average peak plasma levels of between about 7 and 40 ng/ml.
These tablets without an enteric coating showed statistically significant activity at one

dose, but did not consistently induce laxation across all doses.
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with both dosage forms containing uncoated spheroids were variable (tablets produced

more consistent average peak plasma levels relative to the capsule) and overlapping

among the subjects.

Example 4
[00126] Determination of Partition Coefficient
[00127] Ion pairs of methylnaltrexone with amphiphilic pharmaceutically

acceptable excipients were prepared and the apparent octanol-water partition coefficient
(APC) was measured and compared to that of methylnaltrexone bromide. A pre-
determined amount of each of MNTX-heptyl sulfate and MNTX-dodecyl sulfate was
dissolved in 2 mL of 1-octanol that was saturated with water. Two mL of water that was
saturated with 1-octanol was added to each MNTX salt solution. The mixtures were
shaken overnight at room temperature, and 1 mL of the 1-octanol phase was then diluted
to 10 mL with the mobile phase used for chromatographic (HPLC) analysis of the
samples. And 1 mL of the aqueous phase was diluted to 5 mL with the mobile phase.
The samples were then analyzed by HPLC to determine the apparent partition
coefficient and logP for each MTNX salt. The pH of the aqueous phases for each of the
salts was between 4.5 and 6.8. (The reported partition coefficient for MNTX is 0.025
and the LogP is -1.605.)

MNTX Salt mg used APC LogP
MNTX-heptyl

sulfate 21.323 1.961 0.292
MNTX-dodecyl

sulfate 15.175 32.014 1.505

44



[00148] Oral bioavailability and pharmacoki netic profiles of tablets

cont ai ni ng net hyl natraxone brom de (150 ng), sodi um dodecyl sul phate (SDS)
and sodi uwokooanksinat e, prepared as described i n Exanpl eCh/USesnm2monhpar ed
wi th tablets containing uncoated spheroids of nethylnaltrexone, but not
cont ai ni ng an anphi philic pharmaceutically acceptable carrier or an

ef fervescent di sMiNEBplamite preparedldss4descri bed in EX&ipl e 1. 0138Bng

G - physiol ogy altered nal e beagl e dogs, atropine (-20 lug/kg; 1V) and
pentagastrin (-10 lug/kg; I'M were admnistered 15 mnutes prior to

formul ati on adm ni strati on and anot her dose of pentagastrin (10 lug/kg; IM
was adm ni stered 30 m nutes post dose. Atropine slows down canine G
notility and pentagastrin decreases pHresulting in G conditions al nost
simlar to that of humans. The fornul ation §150 ng MNTX) were dosed to siXx
dogs (9.4 - 13.7 kg) via oral admnis F‘ﬁ'{"ipg% foll owi ng an overni ght fast
and bl ood s#mlaesiioMe v TUDRYN CdhidbhikPrieensmliireQoe, Blomidle @d Sodiftm Bodddl 24,
and 48 hours after dosing; plasma was separated and assayed for

met hyl nal tr éké#e content. [00149]1ndivi dual dog pl asma nethyl nal t rexone

concentrati ' praf ject 0 - G -

phar macoki nmﬂ%ggﬁal ygéé bﬁ@%ﬁ?ﬁ%b&%%g ﬂieolf)r)g 19 ﬂﬁ%&@?@s@&)?ﬁ e Sunmmari zed
in Tabl e 7- leldallimitredod6 1ojum Wde? OilshifattI8DERGEHH Wb26Edvefi2AbdiSinTeabdne 7- 1.

I ndi vi dual and. Mean SD). MNTX Phar macoki netic Paraneters in G Physi ol ogy
Regul ated DbYSIUE® HcééWH*&e)a Kherfyreatiefyg foxaHiatirs of @thgﬁwfffexmﬂr?& RATX

Prot otype Fopym gtﬂr&qgeﬁgrmleag_ilpn Dog Dose (ng/kg)

Table 5-1: Composition of Methylnaltrexone Bromide 150 mg
Uncoated Tablets with SDS

Ingredient % wiw  Unit Dose
mg/Tablet

Granulation

Methylnaltrexone Bromide® 28.95 150.00

Microcrystalline Cellulose 11.30 58.54

Sodium Dodecyl Sulfate 9.65 50.00

Crospovidone 1.83 9.48

Polysorbate 80 (vegetable grade) 2.07 10.73

Edetate Calcium Disodium

Dihydrate 0.28 1.46

Purified Water” NA 40.03

Blend

Silicified Microcrystalline

Cellulose 28.95 150.00

Crospovidone 3.00 15.52

Sodium Bicarbonate 11.30 58.54

Talc 1.93 10.00

Colloidal Silicon Dioxide 0.49 2.50

Final Blend

Magnesium Stearate 0.25 1.28

Total 100.0%  518.05mg
* Based upon 100% purity “as is”, quantity may be adjusted
based on actual potency, with corresponding adjustments made
to microcrystalline cellulose.
® Removed by drying. Does not appear in final dosage form.
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C. (ng/nmL) AUCO00 (hr*ng/nlL) Tablet no SDS Mean 15.2 565 2091 SD O0.46

WO 2011/112816 PCT/US2011/027913

Method of Manufacture and Packaging: Procedure

[00129] 1. Blend methylnaltrexone bromide, microcrystalline cellulose, sodium
dodecyl sulfate (SDS), and crospovidone in a granulator.

[00130] 2. Make a solution containing edetate calcium disodium and polysorbate
80 in purified water.

[00131] 3. While mixing blend from Step 1, add the edetate calcium
disodium/polysorbate 80 solution for approximately 4 minutes. Additional water might
be added to obtain proper granulation. Note: the granulation steps may be completed in

sub-batches to obtain larger batch sizes.

[00132] 4. Dry the granulation.

[00133] 5. Using suitable mill, mill the granulation from #4.

[00134] 6. Add material from #5 to a suitable blender.

[00135] 7. Record the yield for milling and adjust the levels of excipients for the
final blend.

[00136] 8. Optional screening of crospovidone, silicified microcrystalline

cellulose, sodium bicarbonate, talc, silicon dioxide, and magnesium stearate through
appropriate sieve.
[00137] 9. Add to the blender, crospovidone, sodium bicarbonate, talc, and

silicified microcrystalline cellulose, and blend

[00138] 10. Optionally screening the blend of Step 9 through appropriate sieve
and add to the blender and blend.

[00139] 11. Optionally, take a portion of the blend, add to the silicon dioxide and
bag blend.

[00140] 12. Optionally, transfer the pre-mix of the silicon dioxide and add to the
blender and blend.

[00141] 13. Take a portion of the blend, add to the magnesium stearate and bag

blend. Note: Step 13 may not be required for batches larger than 50 kg.

[00142] 14. Transfer the pre-mix magnesium stearate and blend to the blender and
blend.

[00143] 15. Record the final yield of blend.

[00144] 16. Compress the final blend from step 15 using a suitable compression

machine fitted with tooling which can produce tablets of the required specification.

[00145] 17. Weigh the yield of acceptable tablets.
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WO 2011/112816 PCT/US2011/027913

Example 6
[00146] Tablets including methylnaltrexone bromide (150 mg), sodium dodecyl
sulfate (SDS), and sodium bicarbonate were manufactured using the method described
in Example 5. The tablet was placed in a dissolution apparatus with paddles at 100 rpm
in 900 mL of 0.1 N HCl at 37 °C. Samples were then removed at specified times points
and analyzed by HPLC. The dissolution rates of two tablets were determined. The
dissolution profile of the SDS tablet with sodium bicarbonate is shown in Figure 2.

Greater than 90% of the methylnaltrexone from the tablets was dissolved within 11

minutes.

Example 7
[00147] Administration of Provided Formulations in GI-Physiology Altered Dogs
[00148] Oral bioavailability and pharmacokinetic profiles of tablets containing

methylnatraxone bromide (150 mg), sodium dodecyl sulphate (SDS) and sodium
bicarbonate, prepared as described in Example 5, were compared with tablets containing
uncoated spheroids of methylnaltrexone, but not containing an amphiphilic
pharmaceutically acceptable carrier or an effervescent disintegrant, prepared as
described in Example 1. Using GI-physiology altered male beagle dogs, atropine (~20
ung/kg; IV) and pentagastrin (~10 pg/kg; IM) were administered 15 minutes prior to
formulation administration and another dose of pentagastrin (10 ug/kg; IM) was
administered 30 minutes post dose. Atropine slows down canine GI motility and
pentagastrin decreases pH resulting in GI conditions almost similar to that of humans.
The formulations (150 mg MNTX) were dosed to six dogs (9.4 — 13.7 kg) via oral
administration following an overnight fast and blood samples were drawn at O (predose),
0.5,1,2,3,4,6,8, 12, 24, and 48 hours after dosing; plasma was separated and assayed

for methylnaltrexone content.

[00149] Individual dog plasma methylnaltrexone concentration-time profiles were
subjected to non-compartmental pharmacokinetic analyses (WinNonlin, Model 200).

The results are summarized in Table 7-1 below.

[00150]
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[ 00151] As summari zed in the above Table 7-1, oral adm nistration of
prototype tablet fornulation containing the ion-pairing agent sodi um
dodecyl (Waunylli2&6l fate resulted in qualitatively greatremr/useaihpbm™astrexone
system c exposures than tablets containing no ion pairing agent. Exanple 8
[ 00152] This exanple reports on the efficacy of nethylnaltrexone in the SDS
tabl et for mraké Ba1. dndividied andMeiD(1e80) ¥BNT XPhadmavokinetic Baanadtens ih G

subj ects wi tHhysiolédyi Regiited®ogs FaNbwiti SinBDAA A himiskdtheh ¢f50fhg St udy
had to have MNTXSPRsthtyple FoRRillatisisi on due to opioid use for at |east one

nmont h~before the sggﬁﬁﬂ&@g VisTT. The study gg3 & pngse I, ogggclabe
singl e dose, inpatien udi es. Su ectsr ed net Ry ]

si ngl e dose ( 50 F er an
overni ght fast of at |east 10 hours The dose mas taken oraIIy mnth 240 nL
of roomtenperature water at approxi mately 0800 hours on day 1. Opioid
medi cation was prohabiédo &DSappr oxi Maeal y thelsane timdSevery @891 Each
subj ect participated in the study fbb approxildt el y 320&eks. FH78 i ncl uded
a screening evaluation within 3 weeks before test article adm nistration
and a 2 day/ 1 ni ghiblétipat SBBt peri ®ban[ 00153]5The resu7igs are pogsented in
Figure 3. This figures shows a plotgpf the gguparisopsbetweent-rae and the
percentage of patlents haV|ng a flrst Iaxatlon response in patlents mnth
chr oni—< i M 4

mg) SDS tablet after a 10 hour fast The SLS tablet fornulatron resulted in
i ncreases in percentage laxation within 4 hours and within 24 hours in
subj ect patients. [00154]In Exanple 8, the percentage of patients who

| axated within 4 hours of
[00151] As summarized in the above Table 7-1, oral administration of prototype

tablet formulation containing the ion-pairing agent sodium dodecyl (lauryl) sulfate
resulted in qualitatively greater methylnaltrexone systemic exposures than tablets

containing no ion pairing agent.

Example 8
[00152] This example reports on the efficacy of methylnaltrexone in the SDS
tablet formulation at a dose of 300 and 450 mg administered orally to subjects with
chronic non-malignant pain. Subjects enrolled in this study had to have a history of
constipation due to opioid use for at least one month before the screening visit. The
study was a phase 1, open-label, single dose, inpatient studies. Subjects received
methylnaltrexone as a single dose (2x150 mg or 3x150 mg) of the SLS tablet
formulation after an overnight fast of at least 10 hours. The dose was taken orally with
240 mL of room temperature water at approximately 0800 hours on day 1. Opioid
medication was provided at approximately the same time every day. Each subject
participated in the study for approximately 3 weeks. This included a screening
evaluation within 3 weeks before test article administration and a 2 day/1 night inpatient
period.
[00153] The results are presented in Figure 3. This figures shows a plot of the
comparison between time and the percentage of patients having a first laxation response

in patients with chronic malignant pain administered a methylnaltrexone (300 mg and
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receiving a single initial dose of 450 ng of the SDS fornul ati on of the
i nvention was approximately 41% In Exanple 8, the percentage of patients
who | ax awedow/tibsin 24 hours of receiving a single initipalf/usosia/02f913150 ngy
of the SDS fornulation of the invention was approximately 72% [00155] The
foregoi ng study was not designed to establish statistical significance of
| axation. THe) mana®Srreblpl &tebd Odrooufast. I'Thel SLSobkdfdrimatation s¢saitedal |y in

| arger studies of .chronic nonmal i gnant ain tien desi with simlar
but Sror o 11 GETE0S I AERBLEShRaReTLANBY LRt o T Red perna raye s cot s
receiving p (ﬁﬁShE who | pxahsd SVWth)lefbeﬂtaQ@Hf ﬁatiéﬁé Wb hRBe P LA PhorbetIt

9% 13% One of skill in the art will appreciate that the placebo response

in the pr eseqlesll&Ranbmldah@Sdpf 4ﬁ}mgt0fth€o$ﬁ$ Famutasion o shesinuetities vwge t o

e e AT W IR SEUBRES

bel i eved t haburk BefReivBE PEnde diahl dBRE bRM (M ioh el STBSIfdrmutibh @Y tHeg | axat | on
when an oral dose is mnistered and that the plasm |evels required to
achi eve Iax&%ﬁeéﬁomﬂéﬁa@é‘%’ﬂﬁ]@e&f@%y may be |ess than those required when

dosi ng SUme(ﬁgﬁgus' yThL?&%@oﬁll%?tﬁdiWa h&ies 3t a‘*BH Ltlau{u%gldét M{i@aﬁﬁg”ai n

the essenti racteri st e I nventi-on an erstan
f oregoi ng deshuxatpin. CThedndaEx@pite® @owp. i ik usted it hest@fcapy acki gir egdichef
provided inventjon. Those skilled in the art will be able to ascertain

usi ng no rmF]émfl’r?anr‘?n@&l}ié?%P@i@@’éP?%ﬁ%%%qeérYVl%sé‘iﬂlaR/‘&%tlné‘irF §88T¥F t he det ai |
present ed he{RifbBERENERAS A the rﬁaﬁceﬁa Ebfl glpo &R IR 8ho ms 14xa¥@nt i on

described herein w thout departi fro the pirit and scope of the present
i nventi on. witBGied hsurv\has onshecd)rdclmfdibost O%-1A%s a(Dne off skflbimnthé art(wl)l appieeia n A-

57 00k iR ALTBCE LY SECERLPOL BRI >

exci pi ent  hagdrs Bff@tPfuck f&R%ork 8Sthe smaller study size and different inclusion/exclusion
criteria. Without wishing to be bound by any theory of the invention, it is believed that
there may be a dual mechanism involved in achieving laxation when an oral dose is
administered and that the plasma levels required to achieve laxation when dosing orally
may be less than those required when dosing subcutaneously.
[00156] One skilled in the art will readily ascertain the essential characteristics of
the invention and understand that the foregoing description and Examples are illustrative
of practicing the provided invention. Those skilled in the art will be able to ascertain
using no more than routine experimentation, many variations of the detail presented
herein may be made to the specific embodiments of the invention described herein

without departing from the spirit and scope of the present invention.

49



3. The salt according to clains 1, wherein the pharnmaceutically acceptable
exci pient conprises a sulfate (-0S03-) group. 4. The salt according to any
one of clhwaDme11IlRi6wherei n the pharmaceutical | y accept alpCe/uszliip2mm3
conprises a saturated or unsaturated, branched or unbranched, cyclic or
acyclic C4_30 aliphatic group that is optionally substituted. 5. The salt
according to claim1l-3, wherein the pharnaceutically acceptabl e excipi ent
conpri ses a saturated, unbranched, acyclic, unsubstituted C4_30 al kyl
group. 6. The salt according to clai mt? wherein the pharnmaceutically
accept abl e exci pi ent conprises a saturated, unbranched, acyclic,
unsubsti t ut g E1s danlky! group. 7. The sal t according to claiml1-3,
wher ei n the pharnaceutically acceptabl e excipi ent conprises a Cl2 n-al kyl
group. 8. The salt according to claim1l1l, wherein A- is dodecyl sulfate.
WO 2011/ 112816PCT/ U 23%1/Qﬁ a%S 9. A pharnmaceutical conposition for oral
admnistration c HeVsalt according to any one of claims 1-8. 10.
A pharnmaceutical conposition for oral_ adm m-stration conprising a solid
dosage of nethyl naltrexone or a phar }ﬁﬂ@WW acceptabl e salt thereof,
and an anphi philic pharnmaceutical ly aCceptfs 'ﬁ excipient. 11. The

phar maceuti cal conposition of claim10 n the nethyl naltrexone or a
pharmaceutically acceptable salt the he anphi philic
pharmaceutical |y acceptabl e exci pi en n pair when dissolved in
solution. 12. The pharnaceutical cofpostiwdn Wf claim1l, wherein the ion
pair is formed when the nethyl nal t i€xone or a éharnaceutlcally accept abl e
salt thereof and the anphiphilic pharmacqutically acceptabl e excipient are
di ssolved in solution at a pH of greater than about 1 and | ess than about
4. wherein A" is an anion of an amphiphilic pharmaceutically acceptable excipient.

2. The salt according to claim 1, wherein the pharmaceutically acceptable excipient

has a pK, of 3 or less.

3. The salt according to claims 1, wherein the pharmaceutically acceptable

excipient comprises a sulfate (-OSOs’) group.

4. The salt according to any one of claims 1-3, wherein the pharmaceutically
acceptable excipient comprises a saturated or unsaturated, branched or unbranched,

cyclic or acyclic Cy.3¢ aliphatic group that is optionally substituted.

5. The salt according to claim 1-3, wherein the pharmaceutically acceptable

excipient comprises a saturated, unbranched, acyclic, unsubstituted C,.30 alkyl group.

6. The salt according to claim 1-3, wherein the pharmaceutically acceptable

excipient comprises a saturated, unbranched, acyclic, unsubstituted C;_;5 alkyl group.

7. The salt according to claim 1-3, wherein the pharmaceutically acceptable

excipient comprises a Cy, n-alkyl group.

8. The salt according to claim 1, wherein A" is dodecyl sulfate.
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13. The pharmaceutical conposition of claim 12, further conprising a
disintegrant. 14. The pharnmaceutical conposition of any one of clains

10- 13, whwoebrn/aesibeast 50% of the conposition di ssol ve®Cirrusaoidiogm™es ut i on
apparatus with paddles at 100 rpmin 900 nL of 0.1 N HC1 at 37 Cw thin
about 15 mnutes. 15. The conposition of claim 14, wherein at |east 75% of
the conposition dissolves in a dissolution apparatus with paddl es at 100
rpmin 900 of 0.1 N HCL gt 37 C.within ahout. 15 mnutes. 16. The
conposi tion 616f c %RW@%@&W@FBWHO%{PW t‘)éé)fﬂ@g%l%?“aﬁ‘r?é eBRHSOE o i ssol ves
in a dissol ytdoadn@RPAH A Héor M paddl es at 100 rpmin 900 nL of 0.1 N HC1
at 37 Cwthin about I0 m nutes. 17. The conposition of any one of clains

10-16, wherein the conmposition in solution has an apparent octanol/water

partition cogfficgient for .nmethylnal.trexon f.at least 0..25 at H bet ween
a4 186 hé! @Bhmelier T Cuebaet R 4P aBnufhrarS R hmdr R onlle BhisdFent
partition ceembilgliRtexofe 8t a pafacduticallPaccdfrable QAP idof Adaa Gaiphiphdid o
claim 18, wherein the apparent partition coefficient is at |least 10. 20.
The conposi Phymagewisally agrepi@blelcarimiend, wherein the apparent partition
coefficient is at least 20. 21. The conposition according to claim 20,
wherein the apparent partition coefficient is at |least 30. 22. The

conposi ti onlaccoMie pharhmcanicalbdvenmksitohaif tkihQ02dheralnahe ethyheltrexone or a

pharmaceutically accept abl e exci pi ent has pKa of . 3 or less, 23. The
conposi ti onpﬁ%f‘ew%ntﬁ@ﬁx BCcsRipdIs T8 t&er?ﬂfafrwﬁ%mz@phmﬁéﬁmﬁ%aﬂy

phar maceut i galeh¥pRGGERT @M 8K PPN hEPERIJIRESIn3okMbhat € (-0S03-) group.

12. The pharmaceutical composition of claim 11, wherein the ion pair is formed
when the methylnaltrexone or a pharmaceutically acceptable salt thereof and the
amphiphilic pharmaceutically acceptable excipient are dissolved in solution at a pH of

greater than about 1 and less than about 4.
13. The pharmaceutical composition of claim 12, further comprising a disintegrant.

14. The pharmaceutical composition of any one of claims 10-13, wherein at least
50% of the composition dissolves in a dissolution apparatus with paddles at 100 rpm in

900 mL of 0.1 N HCI at 37 °C within about 15 minutes.

15. The composition of claim 14, wherein at least 75% of the composition dissolves
in a dissolution apparatus with paddles at 100 rpm in 900 mL of 0.1 N HCl at 37 °C

within about 15 minutes.
16. The composition of claim 15, wherein at least 90% of the composition dissolves

in a dissolution apparatus with paddles at 100 rpm in 900 mL of 0.1 N HCl at 37 °C

within about 10 minutes.
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24. The conposition according to any one of clains 10-22, wherein the

phar maceutical | y acceptabl e exci pi ent conprises a saturated or unsaturated,
branched wo 20nbnasiehed, cyclic or acyclic C4_30 aliphatiPcTgrsoup/oetyas i s
optionally substituted. 25. The conposition according to any one of clains
10-22, wherein the pharmaceutically acceptabl e excipient conprises a
sat ur at ed, u”hbiTaacdrepysitamya]ang onanscbsiy 10l @dwldeB0thakdypoguauip.solu@ién The
conposi tion according to any one of.claipns.10-22, Wﬂerein th?

phar maceut i &1 $PRAEBHPEHIC iPATtID C88§w%}fin§£°§ meRAPYFEYEs Of dhisPsifcted,
acyclic, ungubstiivktiteed 1Ghald al kyl group. WO 2011/112816PCT/ US2011/ 027913
27. The conposition according to any one of clainms 10-22, wherein the
pharmaceutically acceptabl e exci pient conprises a Cl2 n-al kyl group. 28The
conposition,according to.any ane.of clai 10-22. .wherein the.

phar maceut B 1y 106 Edpb R s e R M REEBEF b lion 20, The
conposi t i oncesraeiedd i8gt legstany one of clains 10-22, wherein the
pharmaceutically acceptabl e excipient is sodium dodecyl sulfate (SDS). 30.
The conposition according to any one of clainms 10-29, wherein the

e ; i ‘ P X ; o . ;
oD 52T E30 G RIP A LA ki MIGHL e onion o
coefficient is at least 10.

20. The composition according to claim 19, wherein the apparent partition

coefficient is at least 20.

21. The composition according to claim 20, wherein the apparent partition

coefficient is at least 30.

22. The composition according to any one of claims 10-21, wherein the

pharmaceutically acceptable excipient has a pKa of 3 or less.

23. The composition according to any one of claims 10-22, wherein the

pharmaceutically acceptable excipient comprises a sulfate (-OSO3’) group.

24. The composition according to any one of claims 10-22, wherein the
pharmaceutically acceptable excipient comprises a saturated or unsaturated, branched or

unbranched, cyclic or acyclic C4.30 aliphatic group that is optionally substituted.

25. The composition according to any one of claims 10-22, wherein the
pharmaceutically acceptable excipient comprises a saturated, unbranched, acyclic,

unsubstituted Cy439 alkyl group.

26. The composition according to any one of claims 10-22, wherein the
pharmaceutically acceptable excipient comprises a saturated, unbranched, acyclic,

unsubstituted C7.;5 alkyl group.
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31. The conposition according to clains 10-30, wherein the disintegrant is
an effervescent disintegrant. 32. The conposition according to claim

10- 30, whwoebn/tiksaedi si ntegrant is a bicarbonate. 33. Phe/usenpogions on
according to claim10-30 wherein the disintegrant is sodi um bi carbonat e.
34. The conposition according to any one of clainms 9-33, wherein the
conposition conprises fromabout 5% to about 80% pharnaceutically

accept abl e ci pi.ent, based upon,.the total i ght, of .the conposition. WD
L1 115616867 DABO tamBs ey ing ahg i slF by CRroMErE Teo el ai m 9- 35
wher ei n thepﬁﬁﬂﬁ@&ﬁkh@ﬁa&@ﬁ&@kQ§c@hﬁP&mﬁﬁﬁ&@a%%?#%ﬂ%@%@ﬁ@thylnaltrexone:

based upon total weight of the conposition. hé conposition according
to any one of clainms 9-33, wherein the conposition is a tablet. 37. The

it i . f.clains 936, wherebn the .
Cabl et compPl st nd st P EadsSEReSsa BT o AP HeEl 2% G SR g agent, a -

wet ting agepharnfcuiienll¢ adteptableRBipieanBtdn@nalnicaafacigs. or an anti oxi dant,
and conbi nations thereof. 38. The conposition according to claim 37,
wherein the conposition conprises a chelating agent. 39. The conposition

accordi ng tgqgcl ai er el : ' _' of EDTA. 40.
The conposi ? ?'on g@’gg(?lgp érgl\%t?cgnoéégi)% t%%%\%}}% rggflrgﬁft?ﬁao (Q:%é’?}1 zf? ?Hﬁtéheagent IS
cal ci um EDTphdimoeliticaily acceptable excipient is sodium dodecyl sulfate (SDS).

30. The composition according to any one of claims 10-29, wherein the composition

comprises a compound of formula (I):

D/\N"’CH?’

OH

A\
HO O O
I

wherein A" is an anion of an amphiphilic pharmaceutically acceptable excipient.

31. The composition according to claims 10-30, wherein the disintegrant is an

effervescent disintegrant.

32. The composition according to claim 10-30, wherein the disintegrant is a

bicarbonate.

33. The composition according to claim 10-30 wherein the disintegrant is sodium

bicarbonate.
34. The composition according to any one of claims 9-33, wherein the composition

comprises from about 5% to about 80% pharmaceutically acceptable excipient, based

upon the total weight of the composition.
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41. The conposition according to claim 37, wherein the conposition
conprises a lubricant. 42. The conposition according to claim4l, wherein
t he | ubriwenvilvg2smagnesi um stearate. 43. The conpositi ecTaASC@1O219g3 t O
claim 37, wherein the conposition conprises an antioxidant. 44. The
conposition according to claim43 wherein the antioxidant is ascorbic acid.
45. The conpbsi t iTbe @ogositionactardoligatancBiin Widr eihareith ehe donpogationocontains

i : t 7% b 5% of t hyl nal t ide, .b d
corp se= [ hytbettulti 0, i, 0L ELRLIeLS0Re, Dham o5y et

anphi philic pharmaceutically acceptabl e excipient, based upon total weight
of the conposition; (c) about 0.01% to about 5% of a chel ating agent,
based upon 86t al Theirghpostion drsowibrgposiny ioon of clis ABduvheremn thibeampBiof a
wetting agenstdtaﬁlae§ed upon total weight of the conposition; (e) about 5%to
about 90% of® @BiHder, based upon total weight of the conposition; (f)
about 1% to about 25% of a disintegrant, based upon total weight of the
conposition; (g) about 0.1% to about 7% of a |lubricant, based upon total
wei ght of t Ré Co%ggpmp@%t;lorhmo@mg wagme)pf claims 9-36, wherein the composition is a

tablet comprising at least one or more of a binder, a chelating agent, a wetting agent, a

lubricant, a non-functional coating, or an antioxidant, and combinations thereof.

38. The composition according to claim 37, wherein the composition comprises a

chelating agent.

39. The composition according to claim 38, wherein the chelating agent is a salt of
EDTA.

40. The composition according to claim 38, wherein the chelating agent is calcium
EDTA disodium.

41. The composition according to claim 37, wherein the composition comprises a
lubricant.

42. The composition according to claim 41, wherein the lubricant is magnesium
stearate.

43. The composition according to claim 37, wherein the composition comprises an
antioxidant.

44. The composition according to claim 43 wherein the antioxidant is ascorbic acid.
45. The composition according to claim 37, wherein the composition comprises:

(a) about 7% to about 75% of methylnaltrexone bromide, based upon total weight of

the composition;
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(h) about 0.01%to about 5% of an antioxidant, based upon the total weight
of the conposition. 46. The conposition according to claim45, wherein the
bi nders awe 2miicnesisystal line cellul ose and silicified mpcrasSeygwalons ne
cellul ose. 47. The conposition according to claim45, wherein the

di sintegrant is crospovidone. 48. The conposition according to clai m 45,
wher ei n t he chi) albdun§%agehbduti 8% af @i mnplﬁﬁﬂmc pharghacdutealiy apegiableaxcmomar di ng

to cl ai m 45, in the wetting agent i.s polysorbate 80. 50. The
conposi t on acg%¥ﬁf nﬁBa&W8ﬁh¥@%heaﬂ@P “Ifhe | ubricant is magnesi um
stearate. Sl @Yhﬁm@@@@%ﬁhﬁMQBI@%QQ@Q%EEU NN ElBi §ﬁﬂgﬂhge

h®a
antioxi dant is ascorbic acid. WO 2011/112%1%%CT/U82 11/ 02791 52. A
met hod of redu@mnqmmme,or nore side effects of opioid therapy in a subject

Comosi 11 on acor it 8o S BRY S B SRR VR SR SRS 2 cor i ng

to claimb52, vweeimkiiohhe S|de effect is caused, nedlated or exacerbated by
opioid receptor activity 54. The met hod according to cIa|n152 wherein

the side effec® @horuéé%eta abyutt%g(a@%hmd%rohwd%@n@ﬁ IVesight ob e ceptpegition;
sel ected from 0Bt 140 !W%Ebﬁ% nu?g% ﬁt' Bist%&?{oEa?h%&%?% {h%'

dysfunction, nstlpation
hyponotility, dmpppiioncter constriction, |ncreased sphi ncter tone,

i nhi bition of gastr0|ntest|nal i nhi bjtion of gastrj enptying,

del ayed gast ri@ &St 0ilfg,© AU i %ﬁaeluéggagﬁahaﬁ%upq@ata%gel cut aneous
fl ushi ng, b'OQkhﬂﬂmuﬁHQBﬁkﬂﬁbnﬂhﬁtens'On sweat i ng, dysphorla, pruritis,

and urinary retent
(h) about 0.01% to about 5% of an antioxidant, based upon the total weight of the

composition.

46. The composition according to claim 45, wherein the binders are microcrystalline

cellulose and silicified microcrystalline cellulose.

47. The composition according to claim 45, wherein the disintegrant is
crospovidone.

48. The composition according to claim 45, wherein the chelating agent is calcium
EDTA.

49. The composition according to claim 45, wherein the wetting agent is polysorbate
80.

50. The compositon according to claim 45, wherein the lubricant is magnesium
stearate.

51. The composition according to claim 45, wherein and the antioxidant is ascorbic
acid.
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55. The nethod of claim52, wherein the subject is a patient receiving
opioid adm nistration for at |least 1 week, at |east 2 weeks, at |east 3
weeks, atwbDeast112814eeks, at | east 3 nonths, at | east 6 momiusgQiiaR7d%ast 12
nonths, or nore. 56. The nethod according to claimb55, wherein the patient
has chroni c nonmalignant pain. 57. The nethod according to clai m53-56,
wher ei n t he53ubj éciethed admedicgtgarmedr arwrarside rffeas of d@olahgepy tni osubgef f i ci ent
to achieve | axation.w.thin about 24 ho .adm ni stbr atio

rs.of n. 58.. The
met hod accof$FNY& Pigddicainent C%B?%P%a“ﬁﬁ’én%‘?fﬂ]get8tthfi%l HGhhGiceMBPEEC% N anount

of the corrpgé:d'ogaig%t@*ﬁ#d&i&maiﬁlggaﬁqhi eve laxation within about 4 hours of
adm ni stration. 9. The nethod according to any one of clains 57 and 4658

wherein the subject is in a fasted state at the tine of adm nistration. WO
2011/ 112816RCT/ US2011/.027913 .. 6Q. The t hod. accordi t.o _any, one.of . cl ai s
57 and 58,  wher el i TRAG T e Has T setnT o f e sare ibe it Fhidha i
met hod accobgdétigedbateaby opied &ceftbabdi®ith7 and 58, wherein the subject has
fasted overnight. 62. The method according to any one of clainms 57 and 58,
wherein the subject has not fasted. 63. The nethod of any of clains 52-62,

wherein thezgonpagl ti i 1Nl - | e
nmet hod of aﬁg' ong‘ﬁ%%‘*egfbéll a%%&gﬁggg?b%r hgllflajggynt}}al% ?lg% Egeé;tg?ﬂ ggt;é %1 r]?(g] trt% téne-sggbj ect
t hat is receomprigsapleaitnt effadtieletted fiom inhivétioredfiodstidal elogiliog, 64, wherei n

t he subj ect has_ been r c?i vi.ng a daily dose of >50 nmg . of oral norphine
equi val ent s gg%lioug«{:sqné]aéts %tl%fgpstlpatlon, bowel hypomotility, impaction, gastric

hypomotility, GI sphincter constriction, increased sphincter tone, inhibition of
gastrointestinal motility, inhibition of gastric emptying, delayed gastric emptying,
incomplete evacuation, nausea, emesis, cutaneous flushing, bloating, abdominal

distension, sweating, dysphoria, pruritis, and urinary retention.

55. The method of claim 52, wherein the subject is a patient receiving opioid
administration for at least 1 week, at least 2 weeks, at least 3 weeks, at least 4 weeks, at

least 3 months, at least 6 months, at least 12 months, or more.

56. The method according to claim 55, wherein the patient has chronic non-

malignant pain.

57. The method according to claim 53-56, wherein the subject is administered an
amount of the composition sufficient to achieve laxation within about 24 hours of

administration.
38. The method according to claim 57, wherein the subject is administered an
amount of the composition sufficient to achieve laxation within about 4 hours of

administration.

59. The method according to any one of claims 57 and 4658 wherein the subject is in

a fasted state at the time of administration.
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66. A nethod of preparing a nethyl naltrexone formulation conprising the
steps of: preparing a wet granul ation conprising nethyl naltrexone or
a phar mmowototialibgi6accept abl e salt thereof, an anphi phi lPCe/ysb@nmemesti cal |y
accept abl e exci pient, at |east one disintegrant, at |east one binder, at

| east one chel ating agent, at |east one wetting agent, and optionally at

| east one f 00l er Thanstfadractording te @hy dnaloSdgiensuyTi and 586WherEinethersttjod had ¢l ai m
66, wherein tgﬁ>met1%%a?8Lation is formed by dry bl ending the

met hyl nal t r &6 HilfEdY NS phi | i ¢ phar maceutical Iy accept abl e

exci pient, and optionally a disintegrant; and granulating the dry bl end
with a solution of a chelating agent and/or a wetting agent to forma wet
granul ati on6l. 68 Thmethetdsoerdog telany el clivmesrdi andtdiewperaimthe sulyjedt dhs y
accept abl e %é%jpient %s sodi um dodecyl sulfate. WD

2011/ 112816ECF 85481027913 69. The nethod of claim 66, wherein the

phar maceutical |y acceptabl e exci pient has a pKa of 3 or less. 70. The

met hod of claim 66, wherein the pharmaceutically acceptabl e excipi ent

conpri ses a%3ul f dhe metlipgggeqrdiegngny orpe of cipgspdtamd PSeWherely the s@iccihar ei n
the pharnmacgytically acceptabl e excipient conprises a saturated or

unsat urat ed, branched or unbranched, cyclic or acyclic C4_30 aliphatic
group that is optionally substituted. 72. The nethod of claim 66, wherein

t he pharnmaceytically acceptabl e exci pi ent conprises a saturated,
unbr anched, 6§cycﬁiﬁ%me§7?étpé§flyp§€léan5c‘§2_-§% WK thr RPOSitipg 1s AHBINNAFG A of

claim 66, WaglgihwgpRpar maceutical ly acceptabl e excipient conprises a
sat ur at ed, u%%?angﬁgﬁjﬁacyclic, unsubstituted C7_15 al kyl group. 74. The

met hod of claim 66, wherein the pharmaceutically acceptable excipient
conmprises a6£:.12 [ﬁlg’ lrnke¥llodgorfcz)1lrjl§) one of claims 52-63, further comprising selecting the subject

that is receiving opioid treatment.

65. The method of claim 64, wherein the subject has been receiving a daily dose of

>50 mg of oral morphine equivalents for at least 14 days.

66. A method of preparing a methylnaltrexone formulation comprising the steps of:

preparing a wet granulation comprising methylnaltrexone or a pharmaceutically
acceptable salt thereof, an amphiphilic pharmaceutically acceptable excipient, at least
one disintegrant, at least one binder, at least one chelating agent, at least one wetting
agent, and optionally at least one filler; and

forming a solid dosage unit.

67. The method of claim 66, wherein the wet granulation is formed by dry blending
the methylnaltrexone, binder, amphiphilic pharmaceutically acceptable excipient, and
optionally a disintegrant; and granulating the dry blend with a solution of a chelating

agent and/or a wetting agent to form a wet granulation.

68. The method of claim 66, wherein the pharmaceutically acceptable excipient is

sodium dodecyl sulfate.
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75. The nethod of claim66, wherein the disintegrant is sodi um bi carbonate.
76. The nmethod of claim®66, wherein the disintegrant is crospovidone. 77.
The met howoabielizgim 66, wherein the binder is mcrocrystwpariise@1oeidil ose.
78. The nethod of claim66, wherein the chelating agent is cal ci um EDTA
79. The nethod of claim66, wherein the wetting agent is Pol ysorbate 80.
80. The net hBd ofThe hwithmd6h cldimrédheheeontbe ipbamgicewioglingedehablastxcipicanbhsad | on;
mlling the gr:ﬂf? 9{ anul ation; bl ending one or nore additional

di si nt egranPS:® ¢ A e dried granul ation; and optional ly adding a

| ubricant, a glidant, or a conbination thereof to the dried granul ation
before the step of formng, wherein at | east one disintegrant is an

ef f er vescen?0di siThe ewthadtof clagm 66T whengit the ghaimag¢wticall B @sceptableaixnipidng

effer vescentcodi sgent edr, qgt(_d elected fromthe group consisting of sodium
bi car bonat e, %B?aggi ur‘%a irca nmat'® cal ci um car bonat e, sodi um car bonat e,
and conbi nations thereof.

71. The method of claim 66, wherein the pharmaceutically acceptable excipient
comprises a saturated or unsaturated, branched or unbranched, cyclic or acyclic Cy430

aliphatic group that is optionally substituted.

72. The method of claim 66, wherein the pharmaceutically acceptable excipient

comprises a saturated, unbranched, acyclic, unsubstituted Cj.30 alkyl group.

73. The method of claim 66, wherein the pharmaceutically acceptable excipient

comprises a saturated, unbranched, acyclic, unsubstituted C7.15 alkyl group.

74. The method of claim 66, wherein the pharmaceutically acceptable excipient

comprises a Cj, n-alkyl group.

75. The method of claim 66, wherein the disintegrant is sodium bicarbonate.
76. The method of claim 66, wherein the disintegrant is crospovidone.
77. The method of claim 66, wherein the binder is microcrystalline cellulose.

78. The method of claim 66, wherein the chelating agent is calcium EDTA.

79. The method of claim 66, wherein the wetting agent is Polysorbate 80.

80. The method of claim 66, further comprising:
drying the wet granulation;
milling the dried granulation;

blending one or more additional disintegrants with the dried granulation; and
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82. The nethod of claim80 wherein the effervescent disintegrant is sodium
bi carbonate. 83. The nethod of claim80, wherein a disintegrant is
crospovi dwoeo11/84816 The net hod of cl ai m 80, wherein an adirtisenalo27913

di sintegrant is crospovidone. 85. The nethod of claim80, wherein the

| ubricant is nmagnesium stearate. 86. The nethod of claim 85, wherein the
glidant is sel ecoptorfatlgmddine agnmigant arzbidstt] oip @fimtiisdton thértofctonlee dlicixi de,

and conbi nat i on e .nmet of ¢ , Wherein the binder
ST Tel £ e THREPD B SG GF picht EaTE OB e geaTRE® ASINEHTER Hhy one of
clai ms 66- 84reMB@ERYsihRErdNEL hod provides a nethyl nal trexone fornulation
which in solution yields an apparent octanol/water partition coefficient
for nethylnaltrexone of at |least 0.25 at a pH between 1 and 4. 89. The
met hod of a one. of wher b

nethy|na|tr§¥one %}gfg%‘ﬂﬁmucwhaﬁ““ﬁF “?Pé‘é@ﬁpﬂmgﬁfﬁgﬁﬁﬁﬁ°nl

oct anol / wat &fe g@aﬁ;i d:dnlsfmng: oe{ddith ®ffaroahte Wt&%iuﬂabﬁca@mﬁe d@fcidh ch®apite 10 at
a pH between and 4. WD 2011/ 112816PCT/ US2011/ 027913 90. The net hod of
any one of é@chil%a@@n@? anghromdiiationethegrchod provi des a net hyl nal trexone
formul ati on which in solution yields an apparent octanol/water partition
coefficient for nmethylnaltrexone of at |least 20 at a pH between 1 and 4.
91. The net Bod ofThametianefefainl & wiker&6 -tik/effarhacan\idittegrt ihocdipmovi des a
met hyl nal tr%xone formulation with a dissolution profile substantially as

depi cted i nPERPIPEF- in 900 Ml 0.1 N HCL at 37 C.
83. The method of claim 80, wherein a disintegrant is crospovidone.
84. The method of claim 80, wherein an additional disintegrant is crospovidone.
85. The method of claim 80, wherein the lubricant is magnesium stearate.

86. The method of claim 85, wherein the glidant is selected from the group

consisting of talc, silicone dioxide, and combinations thereof.

87. The method of claim 80, wherein the binder is silicified microcrystalline

cellulose.

88. The method of any one of claims 66-87, whereby the method provides a
methylnaltrexone formulation which in solution yields an apparent octanol/water

partition coefficient for methylnaltrexone of at least 0.25 at a pH between 1 and 4.
89. The method of any one of claims 66-87, whereby the method provides a

methylnaltrexone formulation which in solution yields an apparent octanol/water

partition coefficient for methylnaltrexone of at least 10 at a pH between 1 and 4.
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92. The nethod of any clainms 66-91, wherein the solid dosage unit is a
tablet. 93. A product produced by the nethod of any of clainms 66-92. 94.
A mul ti- a9 2pacik2gienprising nultiple unit dosage conposiPCirarsgoiame™idi ng to
any one of clainms 9-47. 95. The pack of claim94, wherein the pack is a
7-day, 1l1l4-day, or 30 day pack. 96. The pack of claim 94, wherein the pack
further conpbi seFhpresod dfiang onebhOelamisi @87, whereby the method provides a

methylnaltrexone formulation which in solution yields an apparent octanol/water
partition coefficient for methylnaltrexone of at least 20 at a pH between 1 and 4.
91. The method of any one of claims 66-87, whereby the method provides a
methylnaltrexone formulation with a dissolution profile substantially as depicted in
Figure 1in 900 ml 0.1 N HCI at 37 °C.

92. The method of any claims 66-91, wherein the solid dosage unit is a tablet.

93. A product produced by the method of any of claims 66-92.

94. A multi-day pack comprising multiple unit dosage compositions according to

any one of claims 9-47.

95. The pack of claim 94, wherein the pack is a 7-day, 14-day, or 30 day pack.

96. The pack of claim 94, wherein the pack further comprises prescribing

information.
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