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Met hods and Conpositions for the Treatnent of

Gastrointestinal Disorders TECHNI CAL FI ELD Thi s
woneEnk2ies rel ates to met hods and conpositi onsPEDUS2006/045289

treating various disorders, including diarrhea,

irritable bow syndrone, particularly

di arrhea-predomnant irritable bowel syndrone, and

gastrointestinal notility disorders. BACKGROUND

Irritable bowel syndrone (IBS) is a common chronic

di sorder of the intestine that affects 20 to 60

mllion individuals in the US al one (Lehman Brot hers,

A ohal Heal thcare- lrritabl e bhowel syndronE i ndustry

updaMetbopdsrandiCoompesitionsdonth echmpatment of

pat et s exan AR RRSEERAIPRS B AR 7% s (o

primary care physicians (Cam|lleri 2001,
Gastroenterol ogy 120:652-668). In the US, the econonic

i npact of IBS is est) i1 1on annually,
t hrough direct cost sTg?fIﬁlggf“M%@use and i ndirect
cost s of absenteeismfromwork (Talley 1995,

6H %ﬁﬁéso&ymé&gaslégcgéegrgé tlorF %} &Q&t gyrag?)alg %%ord%rs,

e ree tinmes nore &1 S f rom wo
mtduwheg l;ﬂ@egrdlequ'aﬁtatbje odwl $3méror$mfffaa:®ﬂzslyv&yrrbea-prmlbmenw
LI e t

it BobaP e hl i FSEL M- BHE SRR, 1y ossrman
1993 D g Di s SC| 38:1569- 1580). There is a
tremendous unmet nedi ggh REERGEINDN S popul ation since
few prescription options exi st to treat IBS. Patients
with I BS suffer from abdom nal pain and a disturbed

A oo bR RS0 S A S bnte el (TR 1R tha
affeotrs A0 tp HOi mﬂhqm lmﬂwmlndn 8 in (lwlIIBSbOpe dLelmire BrgghedpGilataht
It | n.t
b doRle S A5 e PPurbbr Blom, g is e
mdst Omnﬁﬁbrﬁﬁ%ldér dllagndsB$ bp@asimﬁrﬁemddgists?@ﬂ% bﬁg&t&lﬁté §xamined)
ted pirast. to the othertwo sub have
an] gt br JAREE Vst Roprigaisars BRSERLGRBIER AOMbron
Ge(sﬁ@éht@rcﬂégﬁlﬂo 647-868 2 YInahe WIS, tHeXRonoMio ﬂnpadt GEIBSJis estlmated
ot FE o el n SO A A SLANSI LS SIS oL o
absenteeism from work (Talley 1995, Gastroenterology 109:1736-1741). Patients
with IBS have three times more absenteeism from work and report a reduced quality
of life. Sufferers may be unable or unwilling to attend social events, maintain
employment, or travel even short distances (Drossman 1993, Dig Dis Sci 38:1569-
1580). There is a tremendous unmet medical need in this population since few

prescription options exist to treat IBS.

Patients with IBS suffer from abdominal pain and a disturbed bowel pattern. Three
subgroups of IBS patients have been defined based on the predominant bowel habit:
constipation-predominant (c-IBS), diarrhea-predominant (d-IBS) or alternating
between the two (a-IBS). Estimates of individuals who suffer from c-IBS range

from 20-50% of the IBS patients with 30% frequently cited. In contrast to the other
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Criteria" (Drossman et al. 1999, Gut 45: Suppl I1

1-81), which are well accepted in clinical practice.
wenbwEfoeylest he criteria specify that for at | eaBCTAR2006/045289

weeks (consecutive or non-consecutive) in the

precedi ng 12 nonths, the subject experiences abdom na

di sconfort or pain in which |east two of the foll ow ng

three features nust occur: (1) relieved with

defecation, (2) onset associated with a change in

frequency of stool, and (3) onset associated with a

change in form (appearance) of stool. The Rone |

r . he t hat .
eoiebBichs B R0l e Bendi 3o B PSSR 0% compen igmen
(rﬁwmfrbtr)e(’lrahleyledd; 199 cxmd| Epsiti@ralol flAR(J6€839y (" abnor mal "

may be defined as greater than 3 bowel nobvenents per

day or less than 3 bowel novenents per week), abnornal
Tlfetbduﬁmtﬁ@f 511& dli;agfms/db RFieri ftolr DB'S AV bEnYfobhaRZed, infthe ‘l‘Rome

abno, st oo a S ralnlng urgenc or feelin

ciienet Bimsruftordaldol: Con HRELHG k580 THIER 8ra Well pgoeptod in

cliaicabDpracabel Blieay, tH@ cﬂferifa%ﬁladul’ggtlﬁf fE ALIBl weeks consecutlve
di st ensi on. Howeve npl exity of synptons

OF RGR-GYAEFFUEXP) 1A th%ar%?dlaﬁd?dﬁ?léthﬁ’ th It PRAleRDeRances abdominal
didBBhABR!Jr pafilRARGGSh 1B t%vdq@isthg ?th;v@m"griﬁree lf@aﬁélleg nfiidt bO% r: ¢))

of IBS as a functi onal di sord I's di aghose
religyedyeithy defesatigm, (%@n%tr?éswatp@ wﬁn %ﬁtﬁnlgf: m freqiuency of stool,

B8 5 B B AR F S e
cripariagal s plopssthatths @matdmajﬂwsmmmlauwu lsupprgt fheatiagnosis of

red
DT B LS ORI, Ui A o
definedas gmgte@) thangd btl!wtlcmpmmenm pmday drlesdband bowel movements

peE 85 b A BB AEBEh B T S st

" pakmaga (stfuimagsmrrggn@q ot &setiag fofinadniplbte evhcuatibhy @Hﬁag@ Bf ificus

rts.indi cate.that, subsets of. IBS
in fia ol tnd bioaBa of Tehhe 8¢ e Rt o et vER the
cofiplexityCofi sy pacHB hay Yotdeen BRslhinee |Hy5anatoﬁﬁbﬁaﬁﬁgnnahnes or
i nd F@&le nitric oxg? and synt hase (|hKE? and
megplyo] apge dois hag leg to f~‘|czsﬁ9ﬁ§%ﬁugn el iBskaspimctienl Gled
difd¥deralhyh i QR n o MRS MR Dalie VR iRIRoRE RN RAKImBL MR Yation

The present invention features conpositions and

to Pmlafl%ara@ﬁtqua@w Ringeleadtal 2P0]l BAnam Reyied S KGR sIBS is
coﬁéiger‘éﬁ RELE 168 géfg}%soclﬁﬁrélﬁrﬂeﬁ%%lﬁﬂé RofS4 to@Abination of three

notility disor
interacting mechanisms: altered bowel motility, an increased sensitivity of the

-intestine or colon to pain stimuli (visceral sensitivity) and psychosocial factors

(Camilleri 2001, Gastroenterology 120:652-668). Recently, there has been

increasing evidence for a role of inflammation in etiology of IBS. Reports indicate

. that subsets of IBS patients have small but significant increases in colonic

inflammatory and mast cells, increased inducible nitric oxide (NO) and synthase
(iNOS) and altered expression of inflammatory cytokines (reviewed by Talley 2000,
Medscape Coverage of DDW week).
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i nfl ammat ory bowel disorder (IBD), Crohn's disease,
duodenogastric reflux, dyspepsia, functiona
wdapep@esicsd, nonul cer dyspepsia, a functional PCT/US2006/045289
gastroi ntestinal disorder, functional heartburn,
gastroesophageal reflux disease (CGERD), gastroparesis,
ul cerative colitis, chronic diarrhea, and disorders
and conditions associated with diarrhea (e.g. scours,
di arrhea associated with a functional digestive
di sorder, exudative diarrhea, non-exudative diarrhea,
decreased absorption diarrhea, non-decreased
absorption diarrhea, infd@pihgy diarrhea,
non-i nflammatory di arrhea, secretory diarrhea,
non-secretory diarrhea, early chenotherapy rel ated

THY g UL RERN L Sl A iy e o

anduqtbﬁr-dlmdcr@dmdlcandlheas (pgobezmagaswmnmsmdalamsthe:adxsjdkdérs

- [ d £rh a, Acti ve Retr

m I % era pyrg'gt)s0 é‘gecl: |%a Ate é;ﬁ #éé AtSeBie AEP%%E@ ux,

dydp@’srdj danctivasbdgspepsia, ﬂoubkeelf éwpepda asfimctianS @astromtestinal
rrh a ass d wi,t‘h_ ragid n rcotlc

d*%fé? ?%*1‘%13{*? ageal seflux digeased

gaseopaesis atcdratve wmrs) ctaanmhénm, &ich@ifsoﬂ%marfdl &ﬁaltﬁﬂg
di sar w%tcﬁre de%::ri bed herein. The nethods descri bed

asgegle pirhegy isgqqr%'tqlég?pe@faswafsg Mt mfunctional digestive

disord&y Gkudatﬁe IR PAM- 8xda M diahes RRGESEEY aﬂg%rptlon diarrhea,
7665-99-8), which_1s known by a varlety of oth

noHadmggeas?qﬁlpsl?ap%n diprrhea, %g}ﬂgqu@atoryg d1ar@rea,@yp1—m§'ammatory
dlé*rhe%}’ §dor&tofsMBarh¥s; don-sMRior§ ﬁfdﬂf{éagé’zﬂﬂpﬁieﬁ?ﬁﬁ%a%y related

-cycllc nonophosphat e; guanosi ne’ 3

diggrheapluie @l}emfgtbamg |rﬂeteg dlarﬂleacﬁ}l@grludWSbMQ, bactena—
1n&i€%ﬁ%&rﬂfea al51 d[@&lo(fl%ﬁﬁﬁ ?ioqo o%,[]ﬂdg%%n%%bﬂga HIV aﬁns]omated

cycl i c- rondphosphat e ructure o
digstheawHiighlF dxativieaAnti-Retroviral ’I]her:e@thsasclaineddmﬂmd ehmbeotft-

S [t S r odu
asobed BEIEE ach Bl AP ioainte BAEGH B FRactntenasspeiated
with gest nareotic delbxlf&:agon, an dlaiﬂmhasmtyd atithch wfaMndocrine
0. anosine or no . }
m‘é‘gﬁ% SR o%su%ﬁsrsfcﬁ’éhtb?ns&gg 5?&!%’% §ﬁerf%f?mbqﬁiol?p5ﬁ8r yl at ed
forms of GW and GWP derivatives (e. g , guanyl ate
no S hat

T B et B horeld A M B Tl R AR et oapalis o
monepbpseph@GMRhENISR egisiryt Ne. B65-99-8), which is known by a variety
of other names, including, for example : 3', 5'-GMP; 3°, 5’-cyclic GMP; cyclic

GMP; cyclic guanosine 3, 5'-cyclic monophosphate; guanosine 3', 5'-(hydrogen
phosphate); guanosine 3', 5-cyclic phosphate; guanosine 3', 5'-monophosphate; and
guanosine cyclic-monophosphate. The structure of cGMP is shown below in

Formula 1.
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nonophosphat e, the 2'-nonophosphate, the

3' -nonophosphate or the 2', 3'- nonophosphate
wonveroeeds ate form); the hydroxyl ated or deoxyPEomSB06/45289

the ri bose sugar of the nucleotide (e.g., ribose,

deoxyri bose, ribose nonophosphate, or deoxyribose

nmonophosphat e) ; guani ne; and net hyl at ed guani ne and

cGW such N2- nethyl guani ne, N7-net hyl guani ne, cGW

nmet hyl ated at N2 or cGW nethylated at N7. Thus

anal ogues of cGW include, but are not limted to,

t hose that have nodifications to the purine ring

system to the ribgge, or to the phosphate group. In

sonme cases the ﬁEJbe|IC end products of cGW such as

xant hi ne and urig¢ aced m ght be useful in the nethods

and conpositi desqgri bed herein. The anal ogue of

cGW may be &£ rane per neabl e. cGW and anal ogs

t hereof useful ~Xn the nethods and conpositions

descriﬁbd h?reln rficl ude, but are not limted to:

8- (4- cior ophenyyt hi o) guanosine 3' 5'-cyclic

nonobhoggggtel N%gshikov et al. 1993 Eur J Pharnacol .

245: 281- j ryl guanosine 3,5 -cyclic

nonophosphajfe ( cGW), 8- brono-guanosi ne

3',5" -cyclionobnophosphate (8-brono cGW),

8- (4-chl or ophenyl t hi 0) - guanosine 3',5" -cyclic
F&gﬂﬁpfosphate (8-(4, chlorophenylthio) cGw,

Rp- guanosi ne 3\ 5’ -cycllc nonophosphat e ( Rp-cGW) and

@91[1)%83@ %?Jlas]l‘? %Clel scé)&g%:]:uéesr]?or xgg‘lsp Q%tperoéli:t%%\e/l?gi) by éppeosure
ofgiﬂgVIBﬁ:b r@aﬁ 3r nfore Eﬁ%}ﬂﬁwb@hmn By ghg'egugaﬁaai tae ﬁﬁe

-di pho t ycl i c _guanosj ne- tri phosphat e,
df‘@&?&?ﬂﬁ*@fﬁ@*&ﬂf&i\gﬁée Endiboguanasine i gyaRepmat deoxyybpguanosine
ordﬂ@?&y@hhﬁﬁﬁﬁbﬁ %hgspho?ﬁated itphesHhal e arWGMIE derivatives (e.g.,

H§guan05|ne- , -tri phosphate, cyclic
gt@f_}a naaophosghatgeF HRRSWAMY %mO@yeh%@h@t@mé&odeowgsanylate

monGB}BQﬁ'?aQ@ 8t &eoﬁYi‘B'ogﬁalﬁ’%ﬁ@ ﬁ‘ﬁ:’nﬁgh(?sphat% wﬁéthélllﬁzﬂ{: sie,

cyc IC Z£- uanosi ne- -nnnopho at e,

m@p@hOéplwtf(,th%t m,ﬂnppgmh@tg; ﬂne33-m@10phds;pimmme &,3-
mg%g;}ﬂlogpl‘ga_é ktt%njtieﬂixﬁ % _f%p&%l }R’%ro%cylateg) or 8&6)8“%%1%9 %% fiie ribose

sugansfihe anclepiide G.g. 5ﬁbmnd¢m«ysi|bbm, el,bosejmlohophosphate or

AR S RS g oyt BBRRAER oY b -

méth&l‘é‘ﬂiahinyj N?-rgetaytgammae,&(}m rﬁahsmmisenlwz 6r cGVIH inethylated at

N SRRt s S a0AT R Ge, But arf pPLRREEA AT unSE hptheve

mdadifidati®ishylthe purine ring system, to the ribose, or to the phosphate group. In

some cases the metabolic end products of cGMP such as xanthine and uric acid
might be useful in the methods and compositions described herein. The analogue of

cGMP may be cell membrane permeable.

c¢GMP and analogs thereof useful in the methods and compositions described herein
include, but are not limited to: 8-(4-chlorophenylthio)guanosine 3',5'-cyclic
monophosphate (Menshikov et al. 1993 Eur J Pharmacol. 245:281-4), dibutyryl

guanosine 3',5'-cyclic monophosphate (db cGMP), 8-bromo-guanosine 3',5-cyclic

-4 -
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guanosi ne-3 ' ' -nopnophosphate, cyclic

7- (N-net hyl ) -guanosi ne-3 ', 5 ' -di phosphate, cyclic
w@-200%06zt6hy| ) - guanosi ne-3' , 5" -tri phosphat e, cyeCTaS2006/045289

7- (N-met hyl ) - deoxyguanosi ne-3',5' - nonophosphat e,

cyclic 7-(N-nethyl)-deoxyguanosi ne-3',5" - di phosphat e,

cyclic 7-(N-nethyl)-deoxyguanosine-3 ',5

"-triphosphate, cyclic 7-(Nnethyl)- guanosine-2',3

' -nmonophosphate, cyclic 7-(N nethyl)-guanosine-2', 3" -

diphosphate, cyclic 7-(N-nethyl)-guanosi ne-2',3

-triphosphate cyclic 2,7-(N,N -

minicRite BIRAK| S0), X ARGRISRER) Gunffing & s ovetc

meyepHosphate (8_ (4, chlorophenylthio) cGMP, Rp- guanosine 3',5'-cyclic

mérs}(gpfhl(o'(s}bh'\gté aipr[%bRXIL))a:ngl ”gﬁa'm%%m% 3, g -c_:;cliilcerrl]gnsd%lplggp%ate (Sp-

cGMPS} NhNS'ldd)lﬂﬁt diﬁdGMgez,O;)w:EU gﬁﬂgdsﬁﬁ:—?& .5 Empnamatwaja&lai e
| et eQXx '

slan O SRHPLOSARS, cHOSE oAb SR ephate, cyclio”

ddaa%uya@luamesl J3entonophosphate) hpat&uﬁo&yg@a&kin%-y 5° dlphosphate,

N, N -di net hyl ) anasi ne 3" - 0 hos hat e,
cyeye ﬂfg@&guqu@ ST W%ﬂwf)att‘g &aﬂ&swogme-zp 3 honophosphate,

cy%hc ghphRaRIME ed; ﬁﬂB&bIﬁ‘t’@ lek8lic guanosme—Z’ 3’-tn% osphate cychc 2-(N-
(N, N - di et uanosi ne- 2 tripho
me@d&mpﬁg@?’ S atcker SPP@"ﬁa mo@-%@mthﬁ) CoBnoSine 3" 57-
t | 5ol M- -
di nl%ns?,thgkg %;gﬂﬁ@z M%hag}%@ c?\k tPi h@.&: B llcn? Nomethyl)
deoExeyEyPyineg. Brmm@phﬁﬁ&xatﬁecmh@ (Nay@thyb-doxyguanosme -37,5°-

SESGRISCEUALS, AT S0 BT o s O

mgtbul)tgnaggame-@m—mpphcsphate&)@ﬂm@ﬂ@hmﬂnﬁ) ghanosme-Z 3’

aighfpbfipresRARE AR AU AL BLERNS e X EhS el P!/ methyi-

gugpnmflmsghﬁtoagglsfﬂhmm G}aiht: 7(1 gg;l*xﬂ‘:?]t@l) ga%uwna’l ng(ﬁph%sglllate,
.S ed i rbin our em

cyehS R Rl FPB oo s T RSB P e Tty

deBxyno GivE;3’ GGvaﬁ(oBﬂdsph@@/eﬂlﬁ PIN-rhEND NebkiPduadbSRe-37,5 -

.C

BT It NS 0@3@@2&8@3 2 &% HaipBegphate, cyclic 7-(N-

maﬂzgéglﬁ@ﬁne@ $546H3 s%@; cyeliElg- ?@%th} SndsfdE)° 30-

- nH13
diphqsphatensyclig: @irlpmﬁf( -evRasine-3, %xtzp?amha@zyy@@@w (N,N’-

difre %&&%1%423 %&&%P%&Qﬁhc 2,7- (N,N’ dlmethyl) guanosine-
ﬁD;f?*}we@m cyelisR, 7, a&*&ﬂ\bgﬁmﬂaﬂl)-@!ﬂn@smﬁtﬁnSBmephatﬁecychc
2 P e A B o B BRME 27 -
dimethybylecreuamosine: T diphosghatecgrstiv &, ONABHGsHale ( 2-
deoxyguanosine-3’,5’-triphosphate, cyclic 2,7-(N,N’-dimethyl)-guanosine-2°,3°-
monophosphate, cyclic 2,7-(N,N’-dimethyl)-guanosine-2°,3’-diphosphate, and cyclic
2,7-(N,N’-dimethyl)-guanosine-2°,3’-triphosphate; cGMP analogs available from
TWC Biosearch International (Hong Kong, China) including but not limited to: Rp-
8-pCPT-cGMPS (CN-206), Sp-8-pCPT-cGMPS (CN-207), 8-Bromoguanosine-3',5'-
cyclic monophosphate, sodium salt (CN-205), Rp-8-Bromoguanosine-3',5'-cyclic
monophosphorothioate, sodium salt (CN-216), Sp-8-Bromoguanosine-3',5'-cyclic

-5-
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NH2- cPuMP) , T - Deoxyguanosine- 3', 5'- cyclic
nmonophosphate (2'-cd@GwW), 2'- O (N

woRbGTY6zI68 hr ani | oyl ) guanosi ne- 31, 51- cyclic PCT/US2006/045289
nonophosphate (MANT-cGW), 2'-0O Me-cGW, and cGW- AM
8- br onbadenosi ne-cGW, N2, 2' - ODi but yryl guanosi ne-
S A" -cyclic nonophosphate, sodiumsalt (available from
Bi onol ; Pl ynouth, PA), and cGW anal ogs avail able from
ot her comerci al supplier including Sigma Al drich and
Boehri nger Mannheim. In certain cases the conposition
adm nistered to a patient includes succinic acid (also

ming)ngx:béﬁmg)r%tg%o%% 39 rk%he(c?\ﬁz%t anﬁ gZCQ %#%%tmlguanosme-

derivative, frace
3',5lexyefit aidrophadphatea sulliemt satts(ON 23503 cGME amalbgh disclbseiisin

CoBER AL 8D dhie BRI Gran 28T LABE R i Gumos g ey 5™

cGNOP.03°-FEc@MP, HGMPS(QP) MPE(SHCOMBRINCHHBISS), aMP-

NGRS hieRB e il ol o S hndeabite AT bttt s@MP, 7-

DefaﬁMGMBmiI-ECQIiGS amm» 6 13- a@qummmns VPN

are both and both ethl Formula ||

ﬂﬁ?ﬂ%ﬁ pride st is%@}%c@hff%l 855‘9 GMP: &8 -l iGME, &r#(2-HO-
iHfChas e, %Eﬁimdﬁcf @MPf@@i‘IK@&I@ﬁGW'r@-[ﬂ-@OzN %Jt%}é@wp

associated w t cancer. resent 1nventlon

S-HpNglYlEqgrnish %sDe@pr, 6GMR ﬁaalpas aw@blﬁrm ®BiologrLife
sckiEeh ARt i, BN LB 0 YLl 0y sgpre
(cIMED), 3¢fleses QGMPeét Amainoperins fiboside-3' 05é1’($§'011n ahastopbesphate (2-

T R e L T
(Nqutbﬂanﬁhr@ﬂg’abgumonms 8%, Aalcyalidt inonbyhosphith MANEIGGMP),

' t h t | BS d
2-BEUIS 2 g BERLE I AR B 7% 5
Dihuumdguanowsm hﬁbc;aihsanmmnbpl’mm;ausmrrt bedty(anmijabliefropas e

.gast.ri nte Vi S eral chroni c visceral
Biglg b ofhor réﬁ?fn@dﬁw %PV?@% 7 GeRs TP sapymergial
suslie? igdhidihg $ighe Asdridh arM?]Bb&ﬁ‘i:‘n gePMdnhBeii)Ng vari ous

di sorders by admi nistering (e.g., orally

adm ni st eri ng)
In certain cases the composition administered to a patient includes succinic acid

(also referred to as succinate or butaneoic acid) or a succinic acid derivative, e.g.,
pharmaceutically acceptable salts and esters of succinic acid such as monosodium
succinate, disodium succinate, monopotassium succinate, dipotassium succinate, and
mono- and di- mono- C; alkyl succinates. Thus, the composition can include a
compound having Formula II, below, wherein R; and R; are independently selected
from H and a C; — Cg¢ alkyl. In various erﬂbodiments R; ans R; are both H, both
methyl and both ethyl.
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phar maceuti cal conpositions conprising cGW and
anal ogs thereof are described herein with or wthout
weuewioazies aci d or a derivative thereof. Al so destmiShmd 045289
are pharmaceuti cal conpositions conprising cGW or an
anal og thereof and one or nore additional therapeutic
agents including, wthout limtation, the agents
descri bed herein. Al so described are mnethods
conpri sing adm nistering cGW and one or nore
addi ti onal therapeutic agents including, wthout
limtation, the agents descri bed herein. The other
Fd pcan be adninistered with the cGW or cGW
anal og (sinmultaneously or sequentially). Also
descri bed are nmet hods and conpositions for altering
jntestinal tiJity.in all or.a porfion of th )
B (epBh plso ke e S Bod P e mpttiods for treating
caelpexid, a0e peachexiaaddoehitalielith A0S @nanadd contracti ons of
t he stomach, intestines, colon and rectumto nove food
t hrough the gastrointestinal tract during the
Theipgesent inyeption alse fedtures eompositiembar rebinédmiette dp &iritasating
obhﬁélbeen di agnosed as suffering fromIBS according to
the Rone criteria. In certain enbodi nents, the IBSis
d-1BS. In certain enbodinents the IBS is alternating

WIS 0400, SRR el PSS ol ATE ) o,

gastdifitesiing)-dssanatdd atoetremd dthergmseointestidaladisdrdersitse a

' y i ' secretory inbal ance. Diarrhea
cofgOSRRRE af SRR ol p 3R Bl StalP Bl S Tath ]
reducing gastrintestmabmotilisy. Di arr hea may be acconpani ed by

cranps, flatul ence, stomach pain, and weakness. The
maj or nedi cal consequences of diarrhea include
Withé nbmldfemg Iesundr l@‘d ity pangeifld tﬁb(g‘??iﬂ tvl\lf EQ&H dSﬂI'B)Stl tzﬁl_dtc_ertain other
i .mhal apce,..acidosi s, inpajired gro ,.malnutrition,
Ea3fFRIlpStRA| dispders fhedqmpasians iarRla pecfukbespusathey meynt
debreaseCyRr8ifésting NeAn OAStel8 PHid, ShRHYE GRSIrNehypeRRhiRMy,
and may | ead tq hospitalization. Persistent and severe
dygpepsiafahypsrrensitivity incoleregfahdistepsioaf f ect on t he
patient's quality of life, interfere with roles and

resgonsibi[ities, af fect interpersonal relationships
Methadsfos tisating setiousglisasders yiadminissriagi(og., orallycasiniaistering)
h c%@hﬁ@iﬁtcsn j) iti | . [
phETIRSRIEN o, L britile BOMPRM abdlfPBbicEf bia lfbed
hexgam pathatr veigleout shecipaatidrr a derivativefhengof. so gescribat ares
phgﬁ‘i@cleﬁtice{l I}‘ca)mpositions comprising cGMP or an analog thereof and one or

s

more additional therapeutic agents including, without limitation, the agents
described herein. Also described are methods comprising administering cGMP and
one or more additional therapeutic agents including, without limitation, the agents
described herein. The other agents can be administered with the cGMP or cGMP

analog (simultaneously or sequentially).

Also described are methods and compositions for altering intestinal motility in all or

a portion of the digestive tract. Intestinal motility involves spontaneous coordinated
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patient is male. In one enbodinment, the diarrhea is
caused by increased chloride ion and water secretion.
wa8esiesichei ng useful for human treatnment, thePOTAS26/045289
invention is also useful for veterinary treatnent of
conmpani on mammal s, exotic animals and donesti cated
animal s, including mammal s, rodents, and the like. In
one enbodi nent, the mammal s i nclude cows, pigs and
hor ses, sheep, goats, cats and dogs. Diarrhea in
animal s and pets such as cows, pigs and horses, sheep,
goats, cats and dogs, also known as scours, is a nmjor
au ea_can resuylt
iR KRl Gt TR el Rres R L SA1FR 478 Py 0 tmave
food verorgt the@astrbintestindl téicadumenthesligdstivapiaseszed by
diarrhea in response to a bacterial or viral infection
and general l yoccurs within the first few hours of the
InaBitai@l entbddirhents knd patienOhgs Wéeh Midgionsd 43 ufRfihg from IBS
cor.onavi us are conmmon in newborn cal ves and

RS 16 RATGCET GP Ot GRS PRIIRIEBHS Fhel St 1n certain
ent ddifentSYRIEETR MerdAh3BRa N icBhAA ehfYddinEA Y df patlent is

excretion of watery feces, dehydration and weakness.
femgleonavi rus which causes a nore severe illness in the
newborn animals, has a higher nortality rate than
rotaviral infection. Often, however, a young ani nal
Algea desraibed iz methad fon tieating 2 hatieny seffesing Goor diirhén. dn general,

di& P 15‘%55%%@ %ihﬁﬁ%uf%{‘gﬁ F SRR axf&cm%%r}' %ﬁ%ragtte]flzed

one ti ne. y I’ncreases the Severi
bytthe figiguend slefechiion pfiiquidam ligeideliks stbblse dl)m:shmmdynbe ve

' non; ex |ve iarr.hea, decregsed sorp tion
gc%rﬁ{airﬁ&?by HON0 é? %e Y g%@%?lb??gha“@c‘g'?aﬁﬂ‘g djor medical
cohsdquances tof djartiearindlade de}g/dratmfnl, mmhtrrsnﬁioﬁhrﬁwr élearolyte
.. secretory. diarrhea,, and_non-s et or i arrhea. .
S EEe Ao AP IR SRR P pboArd s, ERe i hreatening
aspesdtesﬁ peisibteiciO et HaliBealANBeGui Ry aghiré®R%reatment and may

processes | eading.to inpaired colonic

f l.ammat or
leaaﬂ ‘odospiialiratigh P istsBtandRgVere de@rlpeg EREINAvSiadnegatieeffect

onfilie Phtiait'd Qﬁﬁhﬂyﬂﬁ’llﬁgl ingerfeEd witRtrole Bhd ?éép&ﬁ’sm'l'h@l% altfe¥e
o colltls ?hlgel osis, and anebiasis can result _in

Hionshipe and prometa deelings paﬁwaltleola@@n ebiseggtain
enﬁhﬁ%@ﬂth 81 SHtRhf ReAIMA], Qﬁ%ﬁ)eﬁﬂpk'aﬁ a patlerFtI is under

der angenment’, and notilit sorders nDtIC 3|arr
the agq 0f aightperyeare of agféhd mﬁlent ispodnfapt, dbe patired is female, the

aﬁle?csiE A& STn! J}%terﬁ}%cﬁﬁl@ntf b dla RSO RELRR: ‘by 1“81%%156%%%%1&& ion

di arrhea can
and water secretion.

Besides being useful for human treatment, the present invention is also useful for
veterinary treatment of companion mammals, exotic animals and domesticated
animals, including mammals, rodents, and the like. In one embodiment, the
mammals include cows, pigs and horses, sheep, goats, cats and dogs. Diarrhea in
animals and pets such as cows, pigs and horses, sheep, goats, cats and dogs, also
known as scours, is a major cause of death in these animals. Diarrhea can result from
any major transition, such as weaning or physical movement. One form of diarrhea

is characterized by diarrhea in response to a bacterial or viral infection and generally

-8-



10

15

20

25

30

occur as a result of digestive abnormalities such as

| act ose i ntol erance. Anatom c derangenent (al so called
weasi7resest i on) associ ated di arrhea results frearas2006/045289

decreased absorption surface related to surgica

renoval of sonme anmount of functional nucosa associ ated

W th procedures such as subtotal col ectony and

gastrocolic fistula. Mdtility/notor diarrhea can

result fromabnormally rapid transit tinme (causing

reduced exposure of lum nal contents to the intestina

wal |'). Thus, diseases such as hyperthyroidi sm and

ookl R e BNk KA O Sl Bl IRERERTE s and
cothravirhearecammaes il hevibamcalvieh and pr@J Rotaviras nffedﬁmlaﬂ’edn

ocR B e 2 SR S RS S o

wa;tatyets&ésn@%hydfalﬁlammﬁl »lfzémtess: ejgh?}as'ﬁ“g§ ]gmecﬁ éaﬁsebl 4 Roge §iRre
unen, and _vi I S absaqr ul romthe |lumen. .
illagsg i 15 P VRO PHEITR 23S & FREHIE FRhepFoRNgagnection.

O BEFEEE, h FoahS Aniiiad thaa Bt R With thdp€thahl W Vfus or with a
fluid i nto the [unen, Movenent of fluid, across the
coghynation e viral and bagierialimicraorgandimesf Qitins- 1 Iig dramatically

ln%mgme@mqﬁﬁgglsgg&t eins involved in epithelial
lon transporf and snooth nuscle contraction. These
proteins, in‘turn, are regulated by secondary
; [ eat e

DARASEIGIS DL RSN e ML BRLIRR ABHREL Belksnc

abserptiar dlareamanadesireased kbsarptagrsdierhed, cmﬁqrmnatory diarrhea, non-

. D et| nJe 0 dlarrhe due to

lnﬁmaﬁm§§§ ad?%“%% eﬁen%&h%n&¥o?ﬁ%x8€r gnglty,
absor ptive capaC| ty and exogenously gener ated osnotic

t t hi h t i ne. | | f
e Bt il bR ol SER RS B s BidTE Bhee
bydiigdakdl emflaainA6H0PHRSESs e RATINGItD ﬁmpm‘rmoldm& absbtios, b

ofpapigen SEL DB LR R GGy i Pt e oy

ulédratial dofifis SshiddlibsRE At Aipebia ITEROFRNT G BXEIALISY Qe YR,
(AIDS) and chronic inflammatory bowel disease.

Diarrhea in AIDS patients can cause wasting and can be

D1§8rd'ef§ﬂ%fa¥éﬂ% deBfea8dd éﬁéol-ﬁlﬁm%&%&%@lﬁld& B%Su@ %hﬁﬁ’ﬁé

patlents often devel op di arrhea due en eric
deiraﬁgémenb asd wetidity diserders. @amuticsdiamrken resu!tsoﬁrm@abamgéstmn of

pog%lglr}ﬁ). nge(g glibstaw&s &Iapl%tzﬂﬂtfhfj@ taﬁso?ﬁ@forﬁl ﬁ&hs‘}l 64EbAP diarrhea can

ent er opat
occur as a result of digestive abnormalities such as lactose intolerance. Anatomic

derangement (also called postresection) associated diarrhea results from a decreased
absorption surface related to surgical removal of some amount of functional mucosa
associated with procedures such as subtotal colectomy and gastrocolic fistula.
Motility/motor diarrhea can result from abnormally rapid transit time (causing
reduced exposure of luminal contents to the intestinal wall). Thus, diseases such as
hyperthyroidism and irritable bowel syndrome which result in decreased contact

time can lead to motility diarrhea.
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Al DS enteropathy is a disorder characterized by

di arrhea w thout the invol venent of secondary
wonbemb2iess. It is caused by the human i mMmunode€TaiSerep45289

virus (HV) infection of the small bowel nucosal cells

and col onic nucosal cells. Diarrhea can result froma

vari ety of pathophysi ol ogi cal disorders including

gastroenteritis, bacterial, viral and parasitic

i nfections, damage to the intestinal mnmucosa (including

damage due to severe chronic ulcers, colitis, or

radi ation), and di sease or debilitation of organs such

\Y) 0 | al so.occur
SR LIl RIS Bgbof oS0 58500
hygemecietian bﬁﬂgelne&rdadld:qtrofhytsy fiphotheakllobPmiiittestinal wall. Within
AR A TN TR
ﬂdil&’ mmﬂmr 18inken)S @f'etf)fykhdrrﬁéwceﬁi @é‘dlf Ghhith efh&foftihe processes is
smal | |nt stin colan; (2) inabilit
dl%mg nﬁﬁnéébﬁfafw PeitIave Rt Bu (fﬂﬁr%@dwm JHpveraens of id cross

thé Bﬁy@ﬁhﬁd‘aﬂlh bRek BBhirblldd) crasdly ng%éilnﬁrﬁﬁélﬁﬁgﬁf‘ated 6fns
occur, separately or in conbination. Certa

mmlg%ci Herritheligl inm Fangnost mrbameath anyscleontmetidre dtheseprofeins,
in bi18 %%@Qﬁ@t/eté ISS}QEmar}bH{esgeﬁ geépl%aufdi hg L8 otiFes

unci ear hi's lTatter group, enotional” tension and
clgpagnin of dginhasplfoirasitide-diagylahieercd @at,hwauf angbfreeintiagellular

fhgAY 8%
e 01 T PRl ALY Biorshe o e to
changesorhiolf a@ané@en(ieltg)f the a«mneabqunmbssrpwb Icapd@itaddér ,

[ | G. c ophage
PRl s RIFAL T S ShEREh iR e BFGHas EPERIEH forms of
diggyheacah agrind fekt wsectdtwymcdnmreoer) t herapy, which often ’

devel ops during clinical treatnent with
chenot her apeuti ¢ agent. Chenot herapy can be associ at ed

Sevietdryatiarheaaat aocothpirgy ghisabiniestinabdikdrdedisath hemflatimatory
at.the time of adm nistration

n mli ccur
bofjel fiSgPen SerOTHEY SEaETS A1 glep RGOl Bon BtonmRthealth s ects
espati A1yindatiBAS vafLAlGRire® Eﬁrﬂlﬁéﬂeﬁéewyﬁdﬁﬁﬁee(AIDS) and
chenpt herapy and is _often nore severe and can be
chigni e tflemmgortbrsnd iditsass QiarrheniyetaS gatients Wuw wnstmg

‘andicah bBaa nh?&ltélﬁ@a&wi inPthe de8lind 6%&5%‘1)&1%@%“15@ gltléltf often

met hot r exa | uor.opyri mdines (e.qg. Tl uorourac
deyglap idipithea dup fa eaters lr(fécfgonsov@sh éheillhlmmwaﬁ sytemm ismot capable

of HRAHhEBHED aént B DR elof dlarrfi @l ATSYE
cgrrp 1§the}cﬁzﬂ?ﬁﬁBde‘%ﬁ vat ves ° .%(?arlﬂrnot lqt)empathy
Algﬁmtg@pat.hypm disorder charactérized by dlarrhea w1thout the 1nv01vement of
secondary infections. It is caused by the human immunodeficiency virus (HIV)

infection of the small bowel mucosal cells and colonic mucosal cells.

Diarrhea can result from a variety of pathophysiological disorders including
gastroenteritis, bacterial, viral and parasitic infections, damage to the intestinal |
mucosa (including damage due to severe chronic ulcers, colitis, or radiation), and
disease or debilitation of organs such as liver, adrenal and others. It can also occur as
a result of other therapy or diet. In.all cases, diarrhea is generally a symptom of

organic gastrointestinal disorders and not itself a disorder. Chronic diarthea is

-10 -
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Campto(tm ), irinotecan hydrochloride, SN 3S (10-ethyl

7- hydroxy canptothecin), rubitecan and topotecan).
wonag/ecndsiced di arrhea al so i ncludes diarrhea sosaISY®E/045289

in individuals infected with human i mmunodefi ci ency

virus (H'V) who are receiving carefully-planned

conbi nations of anti-retroviral agents known as HAART,

or Hghly Active Anti- Retroviral Therapy. HAART

t herapy may include protease inhibitors, nucleoside

reverse transcriptase inhibitors, and non-nucl eosi de

reverse transcriptase inhibitors such as |Indinavir

geﬁellail?td%e té‘ggaﬁpﬁ g\k/éc‘rret%n (9[{@%‘ hrahgéf H-Io ryg\“ orft}R%N%lof I nﬁlVI rall
mﬁb’aneamck calom;f(2) mab[bﬂym/alrs@rm ecrezy hatrﬁ:ntsZ(&ialaHsaiqth) and ?3)
i ne

inE N BP G ST S e RS Yol o man ek sepppish orin
conmbikdtiof. mnamlsomsrsmagem@ve&ﬁmmsmhﬁm@ﬁ foudiredf the

causes wasti.n nd an jnportant factor in the
RS Pty RELEF e IR SHOGISHE AP 85 JAeF gfip, omotional
te¥idredndipsieho giapfichis nﬁy%dtv@rssl@tﬁﬂh&)de the ﬁ‘Ed]l%l%%/ e ke

their imune systemis not capable of fighting o
SYRPEE$at i ents may al so devel op diarrhea by Al DS

enteropathy. AIDS enteropathy is a disorder

characterized by diarrhea w thout the involvenent of
Digabemmay peidipgrindusad, for anlspleaiis@beaoylay bre alvideeeffect of cancer

(e gnméﬂp@aﬁérﬁb &éf \Slard%r t%& r#a%nee%hb %F%f(t:’elﬁgg’. rf’éft.gg

owel ‘micosa I's and“c I 'C nucosa
csophagedonprastate, rﬂblmwtvle hmgemnal: zlmdnewgowhrmnr gewcdlogidabor

' t ospori di um
tSRIPL et th&tabl. Phikh o SePons e Mar Tk ReERE, pit
chemothegpeaticiagerst IClieimoithepdpyocini b z&'Ed)cEisted n\dth early and/or late

ni a [ ulins or ohul
i G e e oS PRSP B Rainig of Adpaggiation
with achdémathbapeatisagdne enup 5L haiire dated. t hatd difinfhies beairs Bibre
f €£reneﬁgi§1neu on bl ocki agents, such as

Vi @t SERY andhis otlenateseysieand caa be fifes

ﬂueuﬂeﬁmga CHesothérapbaiydpehiessctited Rt 400G inngas Bh'tr%re not

age ts; bile aC|ds carcinoid tunor secretions (e
linggt 9%}8689‘9{9% Rfthptrexate. @a@w&lm@npﬁ(ee&tﬁ-ﬂmrouracﬂ),

pldifiid d&dvaticRe|d. %‘Qﬁﬂilé‘mﬁgﬁgﬁﬁlﬁﬁnﬁ ﬁ@nﬁ??ﬂakék?ﬁﬁ?a‘é@ﬁﬁnbltors

i nhi bitors; fat aci d$; osnoti¢ l'ax suc
(e-gorabfitrenedy r@@dmﬁéhm Hewvatives (g akinatecam (cog) élnsptostar™,

Ca%%g“ MYS iRk QGh %ﬁ%ﬁ)%d%pgN -38 (10-ethyl 7-hydroxy camptothecin),

rubitecan and topotecan).

Drug-induced diarrhea also includes diarrhea observed in individuals infected with
human immunodeficiency virus (HIV) who are receiving carefully-planned
combinations of anti-retroviral agents known as HAART, or Highly Active Anti-
Retroviral Therapy. HAART therapy may include protease inhibitors, nucleoside
reverse transcriptase inhibitors, and non-nucleoside reverse transcriptase inhibitors
such as Indinavir sulfate, Amprenavir, Ritonavir, Saquinavir, Nelfinavir mesylate,

Saquinavir mesylate, Elfavirenz, Nevirapine, Abacavir sulfate, Delavirdine
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donperi done; prostagl andi ns; quinidine; and stinul ant

| axati ves. Diarrhea can be induced by various
wai2er7ee2igani sms i ncl udi ng viruses (e.g. rotavi PA$US2006/045289

cytonmegal ovirus, enteric adenovirus, Norwal k virus,

pi cor navi rus, adenovirucoronavirus, Calicivirus

(famly Caliciviridae), and bovine viral diarrhea

virus); bacteria (e.g. enterotoxigenic and invasive

Escherichia coli (e.g. enterotoxogenic E-coli having

the K99 pilus antigen), shigella, salnonella, Vibrio

bacteria (e.g. Vibrio cholerae), Costridium

m% aftuj-: Cizhatabgwea S%\%}Irlxeg?;l Fg){vgr gre alljrpﬂ\iudg{ o%oz 0a c{me/gldovudme

cragsporri
cofrbppindIPidanaokinen par vuny , Isospora bel I'i, Blastocystls
hom ni s, D entanpeba fragilis, Balantiniuncoli,
| sopora belli, Cylclospora cayetanensis,

Dikfthed HCXIDE @aﬁexhs ety sefidsasmaRnWBich|MlideS vasting and may
b<3 ardi a Iggglla g@ﬁ call ed Lanblia intestinalis) and
ERJBIPRERTT o155 A Hit decting ALiFioss Patkets. Rdibenek DS Ratignts often
deSElop A HadRS t6 feﬁfe@i%ﬁﬂfebﬁéns \*/Hicﬁ‘ﬁ‘}léllt ln%ﬂuné’g*l%[m is rlxjot capable
n cr.oor gani_sns resanS| | e for diarrhea include t

ofiekting atle ALDRrRAP BB UF0 dpeelomiarraes by DS crbyrapathisa
Amerﬁch%ﬁa@xiAg h@@rﬁét%aﬁ%teﬁ%&d JQ& Qsdrﬁieﬁ%ﬁ%uﬂﬂ?eqnvolvement of

diarrh conmon cause
segpndanniadeq WnPro‘é B T@F?(&bﬁ ﬂ}@dtwmlglmumeésmw nguafﬂlV)
infePRON 59@% A v @ imBRs A ik Xnd g@%ﬁ% dh&é’dsaﬁ@e(iils SRR tnos

Al't hough no I nfectious agent oun oSt cases 0
COPAIRDN i@tfmmiaebma@hsmgldmﬁlwmd@efw entesn mhi}tcmdemtAm)&ﬂamamts in

rﬁ?&%ﬁ?ﬁ, h%r}gﬂ.r%}gl %egg%én eer? allﬂ’%ﬁb % lﬁnﬁl 13‘3&%‘%9

administraticteof antidpéotids emkiladnnmlstrm dfdatmtinagbshuling ofan
.. as tic.c e to severe pseudonenbranous
! 1¥?§ﬁ§pﬁﬁﬁgpc€%£§§m%¥1 MEE gﬁ@“?b supportive

measures and mnthdramal of antlblotlcs In patients
D W t.h sege e an S|stent S) nptonﬁ ef fective
Lt ;71 Isppegy 2108 pdmiisiation ofadrenergic

neGRNBGckih agérh@ Butls aSrReiR HAGbuRNBRIAS )é!nﬁﬁﬁ@rbﬁlaiso st as
40% of, patients who receive nasogastric tube

sulfprasmides, defraqyelineandine beead-spocapmpesniss bie @@ds Fgraipad
turBSdecEHOME Ce. gagsﬁyd?f)xyﬂp%ﬁfthetaﬁg vhitent e ﬁﬂés@iﬂaﬁﬁ%ﬁhgf

nost frequen | ai'nt” of tubefed patients.
c alll%fisglt@r?@swst% @daChOé@gié?r&é@(mémﬁors, Hatty ecigs Ofsmtlpéua@ms

suSKREJOrBIAI%ind saline cathartics; prokinetic agents, such as metoclopramide and

domperidone; prostaglandins; quinidine; and stimulant laxatives.

Diarrhea can be induced by various microorganisms including viruses (e.g.
rotavirus, cytomegalovirus, enteric adenovirus, Norwalk virus, picornavirus,
adenovirucoronavirus, Calicivirus (family Caliciviridae), and bovine viral diarrhea
virus); bacteria (e.g. enterotoxigenic and invasive Escherichia coli (e.g.
enterotoxogenic E-coli having the K99 pilus antigen), shigella, salmonella, Vibrio
bacteria (e.g. Vibrio cholerae), Clostridium difficile, and Campylobacter jejuni;
protozoa (e.g. Microsporridia spp., Cryptospordia spp. (e.g. Cryptosporidium

parvum), Isospora belli, Blastocystis hominis, Dientamoeba fragilis, Balantinium
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nausea and abdom nal di stension. Acute and/or severe

di arrhea may al so acconpany rapid narcotic
wdebwwicticgati on. Diarrhea is al so associ at ed wWPC/US2006/045289

certain neuroendocrine tunors. For exanple, pancreatic

endocrine tunors including VIPomas, Gastrinonas,

Somat ostati nonas may result in diarrhea. VIPomas are

associated with secretory diarrhea. The details of one

or nore enbodi nents of the invention are set forth in

t he acconpanyi ng description. Al of the publications,

patents and patent applications are hereby

BRI .
histhbtika rGiardia tqmlslld (adm) dﬂed é_aﬁﬂﬁladﬁtesﬁtmlleﬁ&&sEh'f@héﬁﬁoﬁoon

. of . 0 st.l tr S|t ition can be
infeeu AT TR (e FRPOra i dP adion other
missayaridhoresponsible fonfRethed hohiiik thdBtRA daugdinkedfious colitis

ané%égé In this assay, charcoal, which can be readily
i%26&T9™Y8d in the gastroi ntestinal tract is

adm nistered to mce after the admnistration of a
Diafifita EATNIPE claddifiedbs WA RHCLAYSIiSEd Barihg {R%)C %AD is the
Is measured and expressed as a percentage of the
mpg S cappe ot dipghea in le@spaabzerdawéﬂtsmeprpsmm acr;mcs“cant
sohRe W nfdrbid®y, hdrtafityl Gnd QHé'tSAP;ﬁ%l%hfenJ ﬁ?ﬁgﬁ{oﬁgg%ﬂgs Yol in

a test COﬁpOSItIOﬂ or contro € Co sttion

mos cagea off YAdAnClasgvdinadiificile infitqupntly idgritifiednin ipafiéres with

STl o8 Y A B LRI

implig@ed-le&higy) to Conde rﬂngmoo? eligical mamfasiaions,cftorhuk{mptomatic

0 ein yen a dose..of . Acti vat e bon.
caffir 1ot oSl T8t ptieRL MEs} s SEAG Rppna to
suppdréisé irreasurts aud *bvlﬂhdﬁiv@amﬁf hnfilsiotiése Ii€ patishtaweth severe and
di. cted, The t ngt h, of the i s well
Pl Y Rbletn e T R o B e ep ks iRt Ge st are
cofmagicoal front is neasured for each ani nal and the
results are expressed as the percent of the total

length of the |ntest|ne travel ed by the charcoa
Diprrn is esperianged byapPIRFipalen 60 taf (7o patients vhgaretivg ne

nabdga8tricAiPOfldl dritdtal SutBkibRAIIr¥&udtd) Biarrhea is cited as the most

common cause of interrupted tube feeding and the most frequent complaint of tube-

fed patients. It is also known, to a lesser extent, that tube-fed patients experience

nausea and abdominal distension.

Acute and/or severe diarrhea may also accompany rapid narcotic detoxification.

Diarrhea is also associated with certain neuroendocrine tumors. For example,
pancreatic endocrine tumors including VIPomas, Gastrinomas, Somatostatinomas

may result in diarrhea. VIPomas are associated with secretory diarrhea.

The details of one or more embodiments of the invention are set forth in the
accompanying description. All of the publications, patents and patent applications

are hereby incorporated by reference.
-13 -
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chronic dosing treatnment reginmen. Briefly, 8 week old
CD fermale mce are dosed orally once a day for 5 days
woiod1/ees t est conpound and vehi cl e al one (20nRCTHISS00pHH5289
7.5). On the 5th day, a G T assay is perforned
identical to that above except 200m of a 10% char coal
solution is adm nistered. Suckling nouse nodel of
i ntestinal secretion (SuM assay) The agents of the
i nvention can be tested for their ability to increase
intestinal secretion using a suckling nouse nodel of
intestinal secretion hi this nodel a test conpound is
adm nistered to suckling mce that are between seven
and nine days old. After the mce are sacrificed, the
gastrointestinal tract fromthe stomach to the cecum
is dissected ("guﬁmi‘AIﬂﬁﬁdﬁﬁ PTIORR! cass”) as wel |
as the guts are weighed e ratio of guts to
carcass weight is calculated. If the ratio is above

In&s&%u&ﬁﬁtg%a goncl ude that the test conpound
I 'ncreases | %‘sti nal secretion. Controls for this
assay i ncl ude bacterial ST peptide and Zel norn(r).
In grdgsito fi tﬁedﬁl% acesmapositioncdecraases er iftreasaydint mtobf
gabthSint M1 HaBlit GRO c@ﬁg%ﬁﬁgﬁ g?:( Bé tersg\%ng% FRldrdde, atsg'oﬁltesgnal
st ool consi st ency ant/or vol unme consi <t en
tragpit (GFDvasban@leerectnd alfrosidriand tﬂnenqwty%ri@@ aWP)a kis dhise
t r.at
ér %lg%%oag gggg“ gnar r ﬂl@ Jl%alhgg%%a B)gas ot rﬁntﬁ Sté’faﬁ é‘iafglﬁ
adgfinistgradetoimice SﬁepélptaddanpﬁaMn oha testsd:orn]mm:du ﬂdledﬁﬁam@.
sl oy TR0 LR o e nlnd Bro S fe BF A PUiEPighe ol bl
leﬂgyhnefﬂieg:emra ani mal nodels Hypersensitivity to
colorectal distension is common in patients with |IBS
and may be responsible for the major synptom of pain.

MiBetake fa@ifeﬂaﬂtlﬁfreé aco'éﬁﬂtd’wm:ef ffrl 12anea b HoyirsabufoR the B Sinfent
a_to di stension have been

f visceral per al on n . .
wi %ﬂsb?%’ap‘ts&l ot %Qii)g ffei T s gomaRosionds alliasimisistered at
Ak buler tﬁ)%ﬂ\/ll Trid pHM. 5}?9&8&%@%@ &ivdf . oral

T BSVi nduced rectal all odvni a ‘nodel rats

d0§ez<2@5%5°ect§')ate§r<éarb¢@ (b Mirteh2482¥6-2R0G). 5Canirkigmiske are
adhEbte B{}‘ BGbRbdi ﬁ%’dgg@gﬁkl z{t&f) baﬁ)?)% After 15
et zed

_anest I ntranus m ni S 1on O
minutes, the mice are sacrificed and their intestines from the stomach to the cecum

are dissected. The total length of the intestine as well as the distance traveled from
the stomach to the charcoal front is measured for each animal and the results are
expressed as the percent of the total length of the intestine traveled by the charcoal
front.

Similar testing can be éarried out to determine if a composition is effective in a
chronic dosing treatment regimen. Briefly, 8 week old CD1 female mice are dosed
orally once a day for 5 days with the test compound and vehicle alone (20mM Tris
pH 7.5). On the 5™ day, a GIT assay is performed identical to that above except
200ul of a 10% charcoal solution is administered.
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100 ng/ kg of ketam ne. Pairs of nichrone wire

el ectrodes (60 cmin length and 80 nmin dianeter) are
wonpi7aatesl i n the striated nuscle of the abdoneal/uR2mEm045289

| aterallyfromthe white Iine. The free ends of

el ectrodes are exteriorized on the back of the neck

and protected by a plastic tube attached to the skin.

El ect ronyographic (EM3 recordings are started 5 days

after surgery. Electrical activity of abdom nal

striated nuscle is recorded wth an

el ectroencephal ograph machine (Mni VIII, Alvar,
SlBﬁfl]L)émo'I:Jrsgﬁx %)el s mpe%tmal seglj’etloékéggl_\fé o§n§s§¥t )ant (0. 03 sec. )

enove TOowWw rTequency st gia . Ten days post

surglcal i npl antation, trinitrobenzenesul phonic acid

Thergeey afshauvientien eancht: tested fiohtheir mbilitpko inofdaserimestinal

% h |
se a‘?ﬁ?rﬁ %gg & %I n’gg }élr%‘el%t 139??31 AMS ﬁ%’??‘ gg‘%ﬁ) AR o'r‘? this mppds! a test
cougiobed ér adminigeled ealswaklifg m’mé thanatdtet@setssevenl @nd hingldays

ol B ebiS 'S T3 355 BB ) Lo the Stormach 1 the
ceatniindisbecadd Ogntsrpt 'Bhdifeﬁlaﬂisa(ceﬁ'cad’s”pﬂisaﬁélﬂ @s ﬂiérg&l@.i &e weighed
th are severely e? in mhility faor
@2’%?&10 B Psaprass weisht zéaaiﬂu Yedt éﬁéhedﬁtl? ghpve 0.09, one
caﬁwﬁcﬂuwﬂ{aath&em@mums irReeHs Bl ThHAH LBRHBAYCHRELR 1 this
CRD whi ch |s per f or nme X insertion into the rectum
assay npay. pchpde hastesigh 8T PSPH ¢#d Gelgosa® oon made from a
| at ex condon1(Ghe et al, 1997 Neurogastroenterol.
The balloon is fixed on a rigid
2119 Sisepcuassaithol ect ony probe (Fogarty).
Th-gt}%eﬁt@tcﬁr%@fnv@ﬁﬁﬁpgﬁdo&@étke@% th% fabﬂﬁ? ]tJr El&)o? gér?sl&gncy
tail. The ball oon, connecte a ost
anf%w valusee. p$iogh eensistesicy abgvos Neblmﬁf altfmfmmd ih ﬂcrnpresme and

astin . .
ab%}x Pég?elsg ﬁ&gx o?%cﬁ?dq? nés(lglﬁs I?H 81{1ce orargjtsrrgg galg]zéla cgsesEﬂ}é}-rhea is
indweg éyfadmmmtrbéérooéba(cnerm Sa‘ylgptlda @ri8r thetgst doaipoomd dgsing.

i.ns of TNBS.. The .number. of. i ke

W%%’?é@ste tﬁgtth%:%)t?r es pobﬁ dnez}sgreéibago‘ﬁ?lE%an;%%‘?’?lﬁﬁ%?ﬁﬁ@e{r%mber
of gellets.m ned per 5 mn periods. Statistical analysis of

t he nunber of abdom nal contractions and eval uati on of
the dose-effects relationships can be perfornmed by a
Coldrsic Weperalsivsinsmall myddls ance (ANOVA) fol [ owed by a

post hoc (St udent or Dunnett tests) and regression
3&{‘}% %lflgfgfg 585%: al dlSanrSl anIS %tox%nllc!on 1nS;}arflgrsltss \nlnaldfﬁ:segnd may be

responsible for the major symptom of pain. Both inflammatory and non-

inflammatory animal models of visceral hyperalgesia to distension have been

developed to investigate the effect of compounds on visceral pain in IBS.

I. Trinitrobenzenesulphonic acid (TNBS)-induced rectal allodynia model

Male Wistar rats (220-250 g) are premedicated with 0.5 mg/kg of acepromazine
injected intraperitoneally (IP) and anesthetized by intramuscular administration of
100 mg/kg of ketamine. Pairs of nichrome wire electrodes (60 cm in length and 80

pm in diameter) are implanted in the striated muscle of the abdomen, 2 cm laterally
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The effect of a conposition containg cGW or an anal og

t hereof on colorectal sensitivity can be tested in a
woernowas2icaduced hyper gl asi a nodel (Mrteau et BCT/USADE/045289

Dig Dis Sci 39: 1239-48). Partial restraint stress

(PRS), arelatively mld stress, is induced as

previously described (Mrteau et al. 1994 Dig Dis Sc

39:1239-48). Fermale rats are lightly anesthetized with

di et hyl ether and their shoul ders, upper forelinbs and

thoracic trunk are wapped in a confining harness of

paper tape to restrict, but not prevent body

. ani .are
PR MECTS G e Bee BARBCHLE08a A TichoBield on thatutok qrghe
neck land puitedtedi by aqriadtisriebd SRChedlior the skin. [ElecttorhPographic (EMG)
cqont r ol d 15.m nutes after .t hour.s, of | i

rer e A SRTHL S AP RRCHIESEY AeerenkabBvily oF sl srieted
muoscid isyresdrtiiéd &vithest ele@rgensdphbdgraph nigdhisd @MEAWIIIL, Alvar, Paris,
e S S o oo 0 B b S0 ey signts <
H?g:cl imati zed to restraint in polypropyl ene tunnels

dianmeter: 7 cm length: 20 cn) periodically for
several days before CRD in order to mnimze recording

Tl dalyb 6itSurdibA iRFIARKDA 88 ubOinAhSLEIDhR i gf‘Nﬁm is
| ong and nade froma |latex condom It Is fixed on a
admipistrabtonietiece teatak inflananation. eTYBE €80 ikl dhe.3 ml 50 %

Fogarty). .CRD .j.s perfarned by inserti of the .
et it BBty Fropsl p iifoon bt sathoi ntiaguced o
3 ¢A ﬁfoinxﬂ% atus uhdeblagie dﬁﬁthjélé&hér&hbsthéﬁeﬁl%rdeﬁcrgﬁeﬂt(m&ﬁ $t al.

re.. . r m 0, , . Wt eac I stensi on
1530 BB S S Rl T it o o oced
plik@ibft@hi@éjwﬂére&h?’ 8%V aeBf livkedTH 0By &t deDELPARRbeRre

15 i s added _at each followi ng step, until a
co}%%mstﬁv%g% (¥BIYt Experieagalicomporng fregfiministered one hour
bekdr8 CIRIO WHREH ARJYrforkes ‘B[y‘i'ﬁéégt?or?ﬁn?o @1%99&%3!31, g\f‘%/ \Engé]fttﬁé anus, a 4

surgery. Electrical activity 1s recor

cmplasgtbelesr eydaifigh ageiey eondom (W etval) 1997ANaogasterenterol.

. Y , 0
MBI TGl kG SRR Sy LR ity
prelss(Fogsity) sThyf cathetercastaghed eallven fin finedlatthe basmnetthe rl. The

. L oni

ool 5, 58I o SRR GRS ARG Al iy CREES 5 g o

0 tor60ammdig; eaclostep Dﬁ mflation ﬂaﬂaﬁnfg (Seni_jjxk Ev!ka)ﬁ;r'éﬁé;; of teesttisensitivity,
Sel b . T nunber. o , .

os BPRueg BTG, 5P BI efort Shrerasd) e Saiscoloingest

ing@¥atibn pf MNBS.per i od.

The number of spike bursts that corresponds to abdominal contractions is
determined per 5 min periods. Statistical analysis of the number of abdominal
contractions and evaluation of the dose-effects relationships can be performed by a
one way analysis of variance (ANOVA) followed by a post-hoc (Student or Dunnett

tests) and regression analysis for EDsy if appropriate.
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Col orectal volunes are determ ned as the nmaxi nal

vol ume obt ai ned for each stageof distension using the
woab@Ermkeiesetri c recorder. Statistical anal ysi spPof/uShmse45289

two paraneters can be perforned using a one way

anal ysis of variance (ANOVA) followed by an unpaired

two-tailed Student's t test using G aphPad Prism 4. 0.

Phenyl benzoqui none-i nduced withing nodel The

PBQ i nduced withing nodel can be used to assess pain

control activity of conpositions containing cGW or an

anal og thereof. This nodel is described by Siegnmund et

al . (1957 Proc. Soc. Exp. Bio. Med. 95:729-731).

Briefly, one hour after oral -dosing with a test

c onduStekss-énduced hightalgeianhiode or vehicle, 0.02%

phenyl benzoqui none (PBQ solution (12.5 nL/kg) is

injected by intraperitoneal route into the nouse. The

merﬂw o4 chpediG e SomBihg WGNIP iR gf anilBg me&eéid&ﬂccﬁm&max
th to the 10th minute after PBanJ ection,

Se‘&%ﬂ"%}r €1 PRotesisdin adirpet dusediypergiasa aw&eh@flﬂrtwmab 1994
Dlgrlﬁis B2t 38¢036.28). 6%&1%3@&5&&&@@@8} Q r@l‘éﬁWﬁl?‘?m‘?d %téess, is

i netic assessnent. he results are expr essed

ingfer @ PEﬁ‘“%‘tSn‘Béfl‘éSﬁ@?e%ﬂHOWP@lt ofi %g@%@wﬂlswfmﬁwﬂm
PRI R A8%i ity WALLALIARR wAth (e OHeF ER tHEE: dhBLRRACLHner

cal culated Tromthe nean val ue~o . e-treat
forglignhys . angt{korgeigitiunki ase wrapnediin ia@anﬁemgﬂlamgss of palmreappes

re%é&tv\@&tnn& %?%Jeh?ﬁwm%%gﬁts a%n{rgf“s %&Qgs a%rrgglg

érm ne nett test usl ng e resi
angsthitizad bumqtm'l‘ appash eAnanalareekive |1$)baflc‘¢atqranaleh$t9§swns

(R8P GRS bl SHE
resmniﬂ:l isdwded dtrass [Redts aﬂllteaﬁé@l’ﬁllﬁ withhetesDéetafiposition or vehicle
oy QR tarEeLt ' onS HaREpaRoie g Promsgis e LD
prbéb‘duﬁb’glﬁztt@ b.reCucbhniaCiEé‘(Ed) ﬁhﬁiﬁhﬁ@oﬂ@i@byleﬁ@m&emmr 7

at ed_assay e effect of a test conmpound on bowel
ﬂhﬁ rﬁ%"f%ﬂe‘ﬁ&{] e‘&g &evers) daumbefoss ERIM erder togginimize

reCROPRURERER. AMelRNbEN (Sedifor BIIRRIoRis AN [BHEBM Bhdfom a
at least a 10-hour fast. Bowel habits (including

latgx cendqm.sltds fixpd pragisid satheiGF taken from an prbolastgmy arabe
(Fﬁ%é\?feyr)mﬁ?uggst PerfreR Madraon bPhetRNBos A 1RGEEAPAYEm from

the anus. The tube is fixed at the base of the tail. Isobaric distensions are performed

from 0 to 60 mmHg, with each distension step lasting 5 minutes. The first distension
is performed at a pressure of 15 mmHg and an increment of 15 mmHg is added at
each following step, until a maximal pressure of 60 mmHg is attained.
Electromyographic recordings are begun 5 days after surgery. Electrical activity is
recorded with an electroencephalograph (e.g., Mini VIII, Alvar, Paris, France) using
a short time constant (0.03 sec.) to remove low-frequency signals (<3 Hz). Isobaric
distensions of the colon re performed by connecting tﬁe balloon to a computerized
barostat. Colonic pressure and balloon volume are continuously monitored on a
potentiometric recorder (e.g., L6514, Linseis, Selb, Germany). The number of spike
bursts, corresponding to abdominal contractions, are evaluated per S-minute period.

Colorectal volumes are determined as the maximal volume obtained for each stage
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hours prior to dose and up to approximately 48 hours
post dose. Seven daily doses of a test conpound can be
wadni7iesitcgr ed to patients in order to assess tReTaKE@®6H45289

of a test conpound on frequency of bowel novenents.
Briefly, daily doses are initiated after at |east a

10- hour fast. Mean stool frequency and nean ease of
passage are cal cul ated. Urgency of bowel novenent can

al so be determ ned as decribed in US20040197321 . For
exanpl e, urgency of bowel novenent can be quantified

as a percentage in the inprovenent (reduction) that

of HfcrRRb] §¥hhe BRI TRTREr G Fevopfhe plistropbinalines Sebiteiny
patmtdteisrtah be patfoanedusing aphe S€fyCmaBsiscBVRribh& @IYOVA)

owel . nbvenent ur gen an be rated as, faqr exanple,
ol LR SRk or GOk SReR st Bstvvyamyaphinad i 4.0
severity. To determi ne the reduction in "Severity" of
PhehgbéiRatgaimhelindierd writhingyawadl novenents before and
af .a.qgiven.tine r.iod, of cGW therapy a weighted
Th&fe‘féa%d‘g“ﬁg t"ﬁ@}“’d’ﬁgfrf‘g‘%é AR b gpetbiorpspest ipam ontief astivitief
coffpbeitiohs canaifliig ESMPLI Al dinalbgihe@bar MHeAMBRLISOHES{HR8 b
S.alsgﬁfez$u$$%|%led in the_absence gnd resence of cGW
1SN S de PohPToPhEoG R Bid Med-%aFihéal: Srinfheent hewr
aftbyoral@odiEReth LlestdAfpoRalivnesn cf}Mﬁtm&%‘flh{é%@tge&ﬁoﬁ’d& ol R

watery or | oose stool. Adm nrstration
rhepvbenrodninepe B Rbsolbtien (I migkelkis dajedied bysnirapsritoneal
rowtt $Rb4RE fhousOM h@ﬁurﬁﬂer%?%'tr@ﬂ:h&@ﬁ{cfe@;itﬂiﬁ%ﬁpérgfrgcfoqg%y from the
gzadm nistered orally. Oally admnistered conpositions
S dathg He| ménntepRerdti2Q injgptiors and san plserbe cdithigdbetyeen the 35%
Gk thi ' I ng.agent

o S g SRR 80, oSG pHAIRT, PLEPERBe 1o
assesam@ite Thasesults erd dxpressed es the rOneler pf striettiissndrvedthings

' lets. tianal | ted
(mi i S EERA) S0P Mol BT TP PRSPk Beab R ©
calsulstedli frexd thelmieay edlue bf danidhid]t-edated|ggage Dhe §thestral | ve

. ingredient t ein. .The ¢ or al og thereof can be
sigRREs vl BB s s tnen Mgt Gouep e e ggpteol group is
detganinedibyteDimma’s ssasintete residhd diafigndidfidt lorelWay Sthlysis

fto.the lgg@g)ts descri bed herein. The cGW or anal og
of Yrimes (s pEQeemaiahPetWakd by rect al

suppository. cGW or an anal og thereof can be

adm.ni stered al gne or iri conbination with other
The etfects of cGMP and analogs thereof can be assessed in standard animal models

(o

of diarrhea. For example, the rodent prostaglandin E2 induced diarrhea model (for
example, see Riviere et al. J Pharmacol. 1991 256:547-52) and the castor oil induced

diarrhea model.

Bowel movement related assays

The effect of a test compound on bowel movements can be assessed by
administering the test compound to patients (e.g. human or non-human) after at least
a 10-hour fast. Bowel habits (including Bristol Stool Form Scale score, stool
frequency, and stool weight) are evaluated for each collected bowel movement 48

hours prior to dose and up to approximately 48 hours postdose.
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agents. For exanple, they can be adm ni stered together

W th an anal gesi c peptide or conpound. Conbi nation
woheapyiégan be achi eved by adm ni stering two BCTMIS2@G6/045289

agents, e.g., cGWwW and an anal gesic peptide or

conmpound, each of which is fornmul ated and adm ni stered

separately, or by adm nistering two or nore agents in

a single fornmulation. O her conbinations are al so

enconpassed by conbi nati on therapy. For exanple, two

agents can be fornul ated together and adm ni stered in

conjunction with a separate fornul ati on cont ai ni ng a
Sewgﬁn‘gglr%gtglg%gﬁ otf\éveﬂriéat%o gguﬁ%ganol; mgﬁ;rﬁg}ls%?rgg to patlents f order to
assgisarthe effed 0f h yest td)mpomﬂbmh frequeney ofbowek@opéents. Briefly,
ool BRSSP B DR A BF ot e
eagmfmn@mélc@nuafedagent s) by m nutes, hours days, or

weeks. Thus, the two or nore agents can be

adm ni stered Wi thin mnutes of each other or W|th|n 1,
Urgendy oiﬁbov%l nl@verﬂ&mt czlrgals@ Be aéteﬁﬁh‘fea a@%e@ﬁ&ﬂi @t her or

within 1 4, 6, 12, 14 days of
U009 331 oﬁorﬁcﬁlﬂpw 2rgeecy qf bwelenovemext cgn bpquarified as a
pe¥Rflase Ph tlﬁ?ﬁtbr@{'élﬁént (}eﬁuét‘i)diﬁ tﬁﬁ%ﬁﬁ/gﬁ‘ﬂﬁl@ e }g&%EeS and as a

" interval s qye pOSSI e In cas
requstion B thet Bgyerityof ﬂw "Blatemfrlérgsgemt s Datzeid coHeaed both in the

abé@ﬂp laHA kN EGF &EMPQﬁerggf el JH n&%rﬁ%lt Ve % n%g %%n kg?%tsi as,

body at "t he sane S nee
for WH{!? neEvreahen mikbingdecy, weveos urgeney,atadiniust s&aztehtzn STo

" t h
de%or 9&? Q%FMBPQagent qia 5%%? °§ 5%&8'2 g)gg el movements
befowerbindh aftenm given ¢incoprriddadtiGMEB tlssrapy @ Wesgited Bidragd of the

iSRG U oo shetisEopiied. conbi nat i on

therapy can al so include the adm nistration of two or

a different routes_o ocations. For
Dich FEBiise oiladdes aft S b dHPRTatbinale Sbsempe anheresence of
cGMP bb@inisgRs Tife AgMid éﬁ(ﬁéﬁﬂed ﬂatdemyythg nufrfdkr of days
one agent jis adm nistered orally and anothér is

betyeien réftfg}delésqréﬁ%]tqd)/watFW@ale?ﬁeoﬁ%@ the agents can
ei ther sinultaneously or sequentially. Approxinmated
dosages for some of the conbination therapy agents
descri bed herein are found in the "BNF Recomended
Dose" colum of tables on pages 11-17 of W01/ 76632
(the data in the tables being
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attributed to the March 2000 British Nationa

Formul ary) and can al so be found in other standard
woanimezss es and ot her drug prescribing direct BCTAS2006/045289

For sone drugs, the customary presecribed dose for an

indication will vary sonmewhat fromcountry to country.

The agents, alone or in conbination, can be conbi ned

wi th any pharnmaceutically acceptable carrier or

medi um Thus, they can be conbined with nmaterials that

do not produce an adverse, allergic or otherw se

unwant ed reacti on when adm nistered to a patient. The

carriers or medi unms used can include sol vents,

di spersants, coatings, absorption pronoting agents,

Adminiistaiticahfic6iMB and anslogssthesenfl one or nore inert

exci pi ent i.ch i.nc¢l,ude, star s, polyvyols, .
Fof FenBhitoR g ahifatibl alsbets SLMF B af aniiRe tireotis prpferably
adfeshipteestoraligd ©Xrally adlinidi€rall Somipusitiosa8drSinchide it ders,
dLsint%%%ggin a?%gts, and the ljke), etc. If desired,
lubriganis, 1 &53% ulricating. SBTTaeeALtYS RS SiSPersing agrais, Pavoring
age@8] 1afndarfts B OMeH e AGPIBRI SR Ex AAPRILL IR ribES R Y RSrally
Phar maceuti cal  conpositions may al so_opti onal

admipisisard Brmalations sugheantpleisigeeptionadly b&rﬂoateé@%issa@ed and
mAIEN ot mubli&P 8 ¥&id Y8vide SURRHER] &%ﬁg@g%&ﬁ;@%ﬁ;ﬁ%&éof the

fl avors, desiccant's, plasticizers,
achyg inggefhentdhersin. gheicGMB of analeg theseof san baspadngnistered with

otk 559, ) el Al LLTLAPATI RS e
agentadasdrivled hgrdain. The cOGMRor awmbgmiinemof san elsp bsadministered by
ilif. f the formulation. The conposition my

re%%ﬂ%?&%&g ler additives as needed, including for

exanpl e | actose, glucose, fructose, gal actose,

rehal ose,. sucros | tose, raffinose,.maltitol, .

N 8P 6oR LFGBR st R AIphF B I rrebingfer) wih other
agemki Fot examyple] thel campe adiafidterded tégdhdrhieith bk enalgétik peptide or

hydrates thereof, and am no acids, for exanple
COHIPRHPYe, gl yci ne and betai ne, and peptides and

proteins, for exanple al bumen. Exanples of excipients
Cdmbinatsen ferdpyecapitarathizeed bg alininistefing babbenfoas h@its e.g.,

the pharnmaceutically acceptable inert carriers and
"Cﬁ\ag a&?@f“éﬁﬁa{gﬁ% PERNCRIR 81‘ ??g‘}{hé’é i“gﬂ?@% Erwigted agds
adAifisRedd ddplidtdd, 10 Pddisiaisterirlel thlorSmofdl abeRis8l bt ghe

| ubricants, anti-mcrobial agents, and coating agents
forpulgtion, . Other combinations are also encompassed by combination therapy.

For example, two agents can be formulated together and administered in conjunction
with a separate formulation containing a third agent. While the two or more agents
in the combination therapy can be administered simultaneously, they need not be.
For example, administration of a first agent (or combination of agents) can precede
administration of a second agent (or combination of agents) by minutes, hours, days,
or weeks. Thus, the two or more agents can be administered within minutes of each
other or within 1, 2, 3, 6, 9, 12, 15, 18, or 24 hours of each other or within 1, 2, 3, 4,
5,6,7,8,9, 10, 12, 14 days of each other or within 2, 3, 4, 5, 6, 7, 8, 9, or 10 weeks
of each other. In some cases even longer intervals are possible. While in many
cases it is desirable that the two or more agents used in a combination therapy be

present in within the patient’s body at the same time, this need not be so.
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Bl NDERS: corn starch, potato starch, other starches,

gelatin, natural and synthetic guns such as acaci a,
weanmi7han,es sodi um al gi nate, al gi nic acid, other PCT/US2006/045289

al gi nates, powdered tragacanth, guar gum cellul ose

and its derivatives (e.g., ethyl cellulose, cellulose

acetate, carboxynethyl cellul ose calcium sodium

car boxynet hyl cellul ose), polyvinyl pyrrolidone (e.g.,

povi done, crospovi done, copovi done, etc), nethyl

cellul ose, pre-gelatinized starch (e.g., STARCH

1500(r) and STARCH 1500 LN(r) sol d by Col orcon,

. | [
ko DU R a0t 5 3ot er o
thﬂhrgdﬁﬂ_udéﬂl-lﬂﬂie(ctdﬁlbmaﬁ&ﬁ(]Fdl’)exaﬁ@le 104ehn X, ansilgénOyY afdMhized in

Cor,por,ati on .Hook,. PA, USA),.or m xtures
2 GG on, &Piﬁ%@é pister them seapertiallyonany combination one or

m@eainises gQlin BRVSHIE) X-Rix)aehC YRy Phe SRHAKEY, etc.
tribasic caIC|un1phosphate cal cium sul fate (e.q.,

ranul es.or crystalline cellul ose,
A EhBtaeD D it gl Socklm Rigren of AP Bt agents v
différentoionted @ tocation®i Fért exafipls, ‘(59 ord éﬁeﬁ?ﬂs%ﬁhﬁh&%@ed orally and
fructose, hone act ose anhydrat e’

arch, dextraqse
anpiet ok t5s Ry istered infraxenpusly.gy ﬁ&g%agems admyistsed orally

andRfotBet IsWdaSRistdral i0RaRy. antkabh %ESQ:C mesdodhlsidaf eftfld Ul ose,
Sln&*todwétrln mal t ose, mannitol, "mcrocrystalline

gL ¥ or seAveRtigliyn APHIP&%%@ desagenins some ofithe eanelyination
thérb%ﬁj £89nt AL AB ELTANISIre 2ART 1391?6 “BRE Qi‘fljoﬁ”rrgésﬂcgd Dose”

cal ci um carbonate, m crocryst alline ce

colungs eEiphies LB Pegev i -Uihof AR HE66 Hottke dgm limtrei thbles being
attROhRE b HIB MARG AEGINR G Fgl{'nl%n Il%a.ﬁ) Elﬁg %g If%% in

starch, other starches, pre-ge starc
othsy H@ndaﬂg‘pmulamsh and othlet dn‘ugwﬁcngm@dl(dctdﬂasg &lok ensr)le drugs

th% ﬁ}g} eoﬁﬁﬁ){%%éﬁ%eotxy g\i %@#a‘g‘ég lg% lt %?yemﬁ\ggz}t m country

to s¢wearyat e, mneral oil, light mneral oil, glycerin,

sorbitol, nmannitol, polyethylene egcoI ot her

I [ | £ at S

gl S A el BB A L8 25ty
ac¢qpbah1¢:aamser mahedluhycrrmgseﬁmyeﬂn be gotnbined \oith rr(aeer@,ls that do
no gutecn d cott nse qé sunfl ower oil., S

bpiogice 4 adverge,a B YT regption W,
to ephtyéntoThatkarriees biyineﬂﬁmﬁsaised cagiiclude)sobletitss dispsx@arﬁ§l

aitAERO%IL 00, WR E(Ltlrmre MD USA), a
CORBEHFOSPPHOR A BT m%%@}}ﬁmaﬁrf’ Tolgasg ageais aad gnegr more
inelrt @eipientX (WENdh includy EQEMBE, Holyols, granulating agents,

microcrystalline cellulose (e.g. Celphere beads®), diluents, lubricants, binders,

Jénstered

disintegrating agents, and the like), etc. If desired, tablet dosages of the disclosed

compositions may be coated by standard aqueous or nonaqueous techniques.

Pharmaceutical compositions may also optionally include other therapeutic
ingredients, anti-caking agents, preservatives, sweetening agents, colorants, flavors,
desiccants, plasticizers, dyes, glidants, anti-adherents, anti-static agents, surfactants

(wetting agents), anti-oxidants, film-coating agents, and the like. Any such optional

-21-



10

15

20

25

30

silicon dioxide (CAB-OSIL, Cabot Co., Boston, MA

USA), or m xtures thereof, ANTI-CAKI NG AGENTS: cal ci um
weizbirmates magnesium silicate, silicon di oxi dePCT/US2006/045289

colloidal silicon dioxide, talc, or mxtures thereof,

ANTI M CROBI AL AGENTS: benzal koni um chl ori de,

benzet honi um chl ori de, benzoic acid, benzyl al cohol,

butyl paraben, cetyl pyridiniumchloride, cresol,

chl or obut anol , dehydroacetic acid, ethylparaben,

met hyl par aben, phenol, phenyl ethyl al cohol,

phenoxyet hanol , phenyl nercuric acetate, phenylnercuric

b LR o SPLBENBR F o

thesforimutatiaoi d, th| rrersol , thyno, or m xtures thereof,
and COATI NG AGENTS: sodi um car boxynet hyl cel | ul ose,
cellul ose acetate phthal ate, ethylcellul ose, gelatin,

Thph:ammemuh Inﬁ‘zﬁ_) co@xltzﬁi.i ©thdiudaRX %P hORMEde8 ShEMBREor example

0 | cel | ul ose (hypronellose)
la cﬁ% éﬁ%&e %Ftoﬁ%t ctqsg; ireftalese, piress maliose, raffinose, maltitol,
meleifoxeé, %@idx%éésﬁcnﬂm%ﬁﬁm{ee BardH, ¥§9lo1, rRnh rh‘ﬂ'olnom%)] and

acetate phthal ate sucrose, titani um di oxi

the:like, 208 hydaies threot ang sming peids, fanexagale alanine, glycine and
be@iB, BRd bastieh khd protBhb G Yk AhSS aiBlinedcr yst al line

cel [ul ose and carrageenan or xtures thereof. The
formul ati on can-al so i nclude ot her excipients and

Ex ?&fo gkjﬁgﬁp Bsé %@%%Q&htl@ﬁgy J(Ccﬁ%t % ctaloners and the

| st I uroni c Xxamer
ph@macsuté¢ajlyatnglemhlgmmarme®)a,ndahc mfobememmndd addltlonal

h
I N TR A —
ants-alhlpm,blfﬂagtlg.ts,amdd:oatmghgms swhedsat ors, fatty acid,

surfactants, nmedium chain glyceri des), pr ot ease

inhibitors (e.g. soybean trypsin inhibitor, organic
BINDERS: coptsthohppotag sgehf ahamiarabé‘so Eelhiin) maem’aaﬂc@éﬁnhenc

effective t.o not e %‘loavallabl .ty (including but
guRg SUF 35 45255 Bk SOURTLAEBal FlETeatHoather Bigthates
powdEaed 20 gdoantls rg,ﬁa:f‘@urﬂ NeElhAdseQng 1{s|deh9aﬁ'i&!st(9§e)ﬁﬂ 1 Qeﬁ‘ﬁlgse

ggrra geenans 31 tals for chewable tabléets (lik
celiplose gsetate, caibpryasthyl selfwlese oabeivmy sedive carbaxyosthyd dnd

celﬁﬂ@éiﬁ) L FURVind 198RS fe. £€ L;)BWdQﬁ@ ’cr(';%lo(/%ﬁét gggw dgne etc)

mal t ose, mannitol, m crocralsta ine cellulo

methyhcelypss: per-selptjaized Fiardy (. gy BAREHR] 0@ ke SRARGH 4500
LMBIsAP Y dokon A5 Rydr&ltobli e QtfutdseSHRA6EY Sealline

P asticlzers
cellulose (e.g. AVICELTM such as, AVICEL-PH-101™, -103™ and -105™, sold by

FMC Corporation, Marcus Hook, PA, USA), or mixtures thereof,

FILLERS: talc, calcium carbonate (e.g., granules or powder), dibasic calcium
phosphate, tribasic calcium phosphate, calcium sulfate (e.g., granules or powder),
microcrystéllinc cellulose, powdered cellulose, dextrates, kaolin, mannitol, silicic
acid, sorbitol, starch, pre-gelatinized starch, dextrose, fructose, honey, lactose
anhydrate, lactose monohydrate, lactose and aspartame, lactose and cellulose,
lactose and microcrystalline cellulose, maltodextrin, maltose, mannitol,

microcrystalline cellulose & guar gum, molasses, sucrose, or mixtures thereof,
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coati ngs, polyvinylacetate phthal ate); powder

lubricants (like glyceryl behenate); soft gelatin
woapwweziss (| i ke sorbitol special solution); sphRerTas2§06/045289

coating (like sugar spheres); spheronization agents

(l'i ke glyceryl behenate and microcrystalline

cel lul ose); suspending/gelling agents (like

carrageenan, gellan gum mannitol, mcrocrystalline

cel I ul ose, povi done, sodium starch glycol ate, xanthan

gum; sweeteners (like aspartane, aspartane and

| act ose, dextrose, fructose, honey, naltodextrin,

mal t ose, mannitol, nolasses, sorbitol crystalline,

sorbitol special solution, sucrose); wet granulation
DIS§NAESRANKS: aghragan aigitﬁmmﬂ,ec;ald:iaﬁxt@ﬂﬁ)lﬁt‘&)ﬁﬁél@d@«stallme

S drate t odext

"eir‘n@’?%%é?‘%?ﬁﬁq%w 38 Sepry Ffo°§8°“ﬁ8w Foipent gtpafaéﬂrm sodium starch
glmﬂaia;aiqtato K knpxqumdryh GithérBt£8Ress PEU- geTatii B&T $t¥rch] @M, other
al Iavga cher%¥ vor tr|c Cld anhydrous

ing oo SElToss, e (gstiod) =Syt drsdragpran] cellose,
or Meiktuowy théfoAl um num Lake, di sodi um edet at e, ethyl

al cohol 15% FD& C Yellow No. 6 al umi num | ake, FD&C

Blue # 1 Al um num Lake, FD&C Blue No. 1, FD&C bl ue no.

LUBRICANTSM dafien steéte
FD&C Yel | ow No. 6 A um%}ﬁéni%ﬁ?%é%e%ﬂ:%&&ﬁ?ﬁ ,{.‘&?ﬁgg‘meral oil,

ghyeprp S%bﬁﬁm%mtqlopolwwm |glml,rﬁtb@§1m$ns@ang lagidesadium
laFPPAHEAEA Bm by Ot n?‘ﬁ%}s‘a{i ?auﬁ&sl l%n'g%t e,

and propyl parabens, nono a
hydroggnated Yegetaile pililega tpe@mﬁ@gle thtavsged OIﬂLMnﬂaweuolil,csabame

0119!)%011 %m&ggﬁ& sc};ﬁ)% ?ryﬁﬁe(étgfrﬁfeaft%% ézflégt%beﬁr'lﬁl laux‘ate agar,

pol ysorbat e prege
syloidasibipa gpir(é@él(a‘.s IiInZQQe EW RN. Grabe Cog BaltimorepMDIRISA), a

0 ar box sodi um |
co B s e R (O R K Rion Lo TS oy
silibbavlmmdcsmne:m&n,bcm Go. oBodm, MM A USAY einhi&nirédithief<d,

oxi de, titanium di oxide, and white wax. Solid oral
dosage forns nmay optionally be treated with coating
ANPECAKINE AGENPS edciun Eitichte! fHagﬂéﬁdrH giliey! ﬁmzoﬁ Boxide,
{ ggple bl ue (CN-LS—ZO Opadry(r) white
°°f°¢ l‘fﬁ%‘s‘f}méé»a% feypr ixtHresdheryat 1-7040), and bl ack
|nk (S—I- 8106)). The agents either in their free form
a salt can be conbined with a polyner such as

AW‘%@B&AE IAGBNESe bggp@}k@pg@aehlonde benzethonium chloride,
be2hd adidl) ben2 it d16sHY Wil fardt¥h! 86t fpy Rl rfurh Rhl oS dresol,

chlorobutanol, dehydroacetic acid, ethylparaben, methylparaben, phenol,

phenylethyl alcohol, phenoxyethanol, phenylmercuric acetate, phenylmercuric
nitrate, potassium sorbate, propylparaben, sodium benzoate, sodium dehydroacetate

>

sodium propionate, sorbic acid, thimersol, thymo, or mixtures thereof, and

COATING AGENTS: sodium carboxymethyl cellulose, cellulose acetate phthalate,
ethylcellulose, gelatin, pharmaceutical glaze, hydroxypropyl cellulose,
hydroxypropyl methylcellulose (hypromellose), hydroxypropyl methyl cellulose
phthalate, methylcellulose, polyethylene glycol, polyvinyl acetate phthalate, shellac,

sucrose, titanium dioxide, carnauba wax, microcrystalline wax, gellan gum,
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(WD 01/12233), polyglycolic acid (U. S. 3,773,919),
polylactic acid (U S. 4,767,628), pol y(

we-2eEmeisact one) and pol y(al kyl ene oxi de) (U. SPCT/US2006/045289
20030068384) to create a sustained rel ease
formul ati on. Such formul ations can be used in inplants
that rel ease an agent over a period of a few days, a
few weeks or several nonths dependi ng on the polyner,
the particle size of the polynmer, and the size of the
i mpl ant (see, e.g., U S. 6,620,422). O her sustained
rel ease formnul ati ons and polyners for use in are

ri pbed i EP 467 389 W0D.93/ 24150, U.S.
m%t%*%éﬁtfs.@e rb‘#ie&dasosocrvwﬁﬁﬁ@ﬁw%l@?e BIEGIRASQL iX tures

 thédeSE. 5, 922, 356, WO 94/155587, WO 02/ 074247A2, WO

98/ 25642, U.S. 5,968,895, U S. 6,180,608, U S
20030171296, U.S. 20020176841, U.S. 5,672,659, U S

Tl% ?gguﬁﬁén chh §1so §me1§(fe 31?1817 e)&lqﬁené aﬁa %at%%&uesl'{hé‘eof including

bus nawlimged t@skxlstndlg@ flwg1c®u Psvlom@ (mﬁ as %@trol@ and
Po?g)é éiQ%%bSat\é\g) cﬁa@ %‘e t%lc?n g“ 4é.’olllq em grzgros ﬁP%G

such s ase ron
sodivet cleolategad3llcarsitingy sahbyia%@,&ﬁni‘eﬁl eleldalts ]i@ttf) 5e18@x)1ceﬂes

R 540 P S AR S B Bl o
solybeantteydsiar @hlbltdr,em’game acidsp pshhwleringtagsits Afd @bsdpfidh

.S, 6,01.1,01 1 a Cribe a sustai ned
oSG RIF BB B ORGSO BBl those
degdritalis US60869 PEB083nth (A ? GB4hhs end Idtioas gntennalwaexmn

3/ 053401 describes_a formulation which my

th
and caaageengaatarialh for cheviahle pblgss Qécecf&mqqow Iﬁ@t?tose lactose
méIheasRdladtbe: AgeRbarrh8i18ctbfarid cellufst; m@ﬁ’&letx'trﬂp @lllaltose

controlled rel ease formul ati ons are descri bed
maitgh igroqeysiallige ¢eljulosg and gnap ggmy eqxbltvmma@@@marwrals

5003021 6307‘§N 1&9}@@%&4%%?1‘5 @le%%g%ﬁ%‘ﬂe’% for

cogtingroBalyyinylevetite nlybalie)\wDwdsr dgkFicants Gikd elycsryl behenate);
o Bl HRBIE0 21 AR S BT, b1, oo ke g
spherbe)u sphreonisation) agenisdiike ghtcenpdehermteatd inijreatysteliine

A28k e T Sl b,

mucrctarmaihha c&llulosﬁ, pawdsaé,;so(hurrc ktafbhrgjydztﬁauagxamthmrmmﬂ;)a)
trat | | b th t

swisBich BRI REhopbalyl FERERR i o s, @Ol Banga;

maltodegt g inal@et, maslitottmolasses, sorbitol crystalhne, sorbitol special

solution, sucrose); wet granulation agents (like calcium carbonate, lactose

anhydrous, lactose monohydrate, maltodextrin, mannitol, microcrystalline cellulose,
povidone, starch), caramel, carboxymethylcellulose sodium, cherry cream flavor and
cherry flavor, citric acid anhydrous, citric acid, confectioner’s sugar, D&C Red No.
33, D&C Yellow #10 Aluminum Lake, disodium edetate, ethyl alcohol 15%, FD& C
Yellow No. 6 aluminum lake, FD&C Blue #1 Aluminum Lake, FD&C Blue No. 1,
FD&C blue no. 2 aluminum lake, FD&C Green No.3, FD&C Red No. 40, FD&C
Yellow No. 6 Aluminum Lake, FD&C Yellow No. 6, FD&C Yellow No.10,

glycerol palmitostearate, glyceryl monostearate, indigo carmine, lecithin, manitol,
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paste, syrup, bolus, electuary, slurry, capsule,

powder, [yophilized powder, granules, sachet, as a
weaburoeniss or a suspensi on in an aqueous I|qU|dPOTnEﬂmwmﬁmm

non- aqueous liquid, as an oil-in-water liquid enulsion

or a water-in-oil liquid emulsion, via a mcellar

formul ation (see, e.g. WD 97/1 1682) via a |iposonal

formul ation (see, e.g., EP 736299, WO 99/ 59550 and WO

97/ 13500), via formul ati ons described in W 03/094886,

via bilosonme (bile-salt based vesicular system, via a

dendrimer) or in some other formcontaining a

ient. The
maggﬂﬁﬂﬁhﬁﬁxﬁ%gnég alltr'g‘?er erg g\t{f ns elg%m pafural and artificial
orgnge ﬂze@e,rplmmacgmmabglampbloxampp é8$),,€Rodj’¢fs;trose, polysorbate 20,

crone ration, derm ¢ .nee
P G Bt cvitaRe e SRP s Bl B e shash red
1r(fr?l$x‘iﬂe Qﬁcdﬁﬂﬂﬂhﬁﬁﬁfp :j s&dlunebaﬂﬁﬁjéﬁﬁéthﬂbth@f s@dlﬁﬁr@ﬂtﬁﬁ’dd Sédium
an e ece [ t hods ausnitz et al
CIE?TG’LLS"%NH?Q es E?%ngﬁy%rewéh icBlaclqfton oxislg) gynthetic
red BN INATY, ﬁtaﬁmmlaﬁoﬁdmeﬁmsmﬁfee\da;ySI ng hi gh-velocity
transdernal particle injection techni ques using the

hydrogel particle fornulation described in U S

(¥ ' r
R s o

Opgiry® g8 dilmgpating wpsteme for gxamples@padru® Hlue (AN aLS-3A921),

OF APPSR 25 B0 e B BRI TS B G P gty

8106p5 provides formul ati ons suitable for transdernal
adm ni stration. The agents can be adm nistered in the
forma suppository or by other vaginal or rectal

TheeRREts efther ﬁagﬁeir FreedBrh Or aslakdlt SdrebSebrhBined with a polymer such
atransnenbrane fornul ati on as described in

asg?@})dafé@lyqﬂ@maagéﬁ (BLe AN nody-Saredticsglyeclitotartarig asidR(HLGT)
(wo@mmsgﬁ %Qrg’ﬂ:&ﬂm%m (Ufsci 953 geog ?bg@&tic@c{& &.s.

485, ggnt can be adm ni'stered in an

4B olnta e tpneband pely(abylens @edOr(bS 2Q030068384) to
crfifl 430 ined AP0 TGA, SndRRLRRR Syl 0 42395 Rbns
thﬂapmoarm agent gvértaapdrndf afra four days.or few wnplesccm semeral months
AAERAEE 07 o B PHlen dhp pAelte S0 RS BB i et
implan(se2DO80 msgaszanazmmet ﬁﬁﬂeﬁ)&d rEheasa fientudations ahé
zygrgn%rg: %} %reed augsgeggésiﬁg%gég'}lﬁb 5 Wﬁ?f&d’gbs U.S.
5,612,052, WO 97/40085, WO 03/075887, WO 01/01964A2, U.S. 5,922,356, WO
94/155587, WO 02/074247A2, WO 98/25642, U.S. 5,968,895, U.S. 6,180,608, U.S.
20030171296, U.S. 20020176841, U.S. 5,672,659, U.S. 5,893,985, U.S. 5,134,122,
U.S. 5,192,741, U.S. 5,192,741, U.S. 4,668,506, U.S. 4,713,244, U.S. 5,445,832
U.S. 4,931,279, U.S. 5,980,945, WO 02/058672, WO 9726015, WO 97/04744, and
US20020019446. In such sustained release formulations microparticles (Delie and
Blanco-Prieto 2005 Molecule 10:65-80) of peptide are combined with microparticles
of polymer. One or more sustained release implants can be placed in the large
intestine, the small intestine or both. U.S. 6,011,011 and WO 94/06452 describe a
sustained release formulation providing either polyethylene glycols (i.e. PEG 300
-25.
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The agents can be incorporated into m croemnul sions,

whi ch generally are thernodynam cally stable,
wogai7repicgal | y cl ear di spersions of two i mm scPOTAIS2006/045289

l'iquids, such as oil and water, stabilized by an

interfacial filmof surfactant nol ecul es (Encycl opedi a

of Pharnmaceuti cal Technol ogy (New York: Marcel Dekker

1992), volune 9). For the preparation of

m croemnul si ons, surfactant (enulsifier), cosurfactant

(co-emulsifler), an oil phase and a water phase are

necessary. Suitable surfactants include any

o PS8 4555 BB R0y g o
enhmctelhoqmadgiahat arahprofidercamdlled fteease(sﬂihé agérﬂ %tl{lﬁ the GI
sel ect

eneraH
ragf AT Sppiodl Rt fomtagisats Grectbrd Vi Q02 Snas, EP
325a15ques dgﬁmm4 Wefoems@sewcb 98/13629;008MbG3d06R105, U.S.

o3RRG 2B YEE0" oY B S et W S e, Wo

01/4930%} WaD 01/29249 WOl (mxmlhxh&nﬁs 8P4
polyethylene gl ycol and ethylene gl'yco

pal m t ost ear at e; and caprilic and capric triglycerides

Thakgemts @AY be H@xﬁﬁﬁﬁ@ff Al ¥ %e rb'yqﬁéaveyaﬁs ifi%% : ar’np&"ﬁ% fs%:ular

i ncl udes not only water but al so, ers,

injgetiRny sebcuingpys mﬁgnymapemn%nmcm t@llydowlmgual

h
1ntpefa?ﬂ‘1&flﬁgl'1£1y tﬂeﬁ%ﬁ%s% gﬂlé‘%%wfd Wg%d %g]ﬁﬁ!ﬂ%‘xﬁ E1¥1 ﬁ\r&?nﬁ%gyr%ﬁcﬁar),
1ntr4qagalympluélrtg$@1mg b cpirad @), mttabplgelhye, naﬂratyem:llypm be pthfeor
B PhEord AU LT onBEL 4 BB P pt

ures
pasteoryrum holus elesmelrys skui'ryE’Eﬁas(,lR:, gowdai bephilived rpﬁgxmler granules

etc. The agents o enti on can
sadhel 351 sBfon of etk e e i BF4 afiradicous Tiauid, a
an oiRiapaates hdlmfl enﬁﬂmerp bea eyatarid- dilal:ikgﬁdﬁﬁmllsioﬁ ,0HAY %’rﬁ&él%s
lie nd B 200 Mol e 10; 65-80
forgmes, G e 00 SEHEES vir elipeam SRR (550, 5.. EP
73 swdqm) agﬁi%ﬁpaﬁtﬂm oz 3\5@? ngéﬁhﬁgé@?‘%ﬂ? W'Ci) :
anar - errero et a uglas et a
03@%6 PAGHome Gilgsalipred oisider syt de AdRdReD o in
soR@ loyHER Fbren @Mﬁﬁxhﬂfgdd g&deﬂéhhrrféﬁlaﬁﬁ)ua%? ﬂhelaeﬁvé ﬁfg%%ﬁem The
around 0. can desi gned using polyners

agepds seg@laabfa aqlrﬁlm$tvr@d(fexlgdermablarég¢ atiatsiservoir-type or matnx-type
|
patefbsy Mlikibhesdiad) aagmul %eneﬁr}wa%%gk %@édleélﬂf&aﬁ% %édg, es

are described in the prior uvreur
electroporation, ultrasound or other forms of sonophoresis, jet injection, or a

combination of any of the preceding methods (Prausnitz et al. 2004, Nature Reviews
Drug Discovery 3:115-124)). The agents can be administered using high-velocity
transdermal particle injection techniques using the hydrogel particle formulation
described in U.S. 20020061336. Additional particle formulations are described in
WO 00/45792, WO 00/53160, and WO 02/19989. An example of a transdermal
formulation containing plaster and the absorption promoter dimethylisosorbide can
be found in WO 89/04179. WO 96/11705 provides formulations suitable for
transdermal administration. The agents can be administered in the form a

suppository or by other vaginal or rectal means. The agents can be administered in a
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1988; zur Muhlen et al., 1998, Zanbaux et al. 1998,
Pi nt o- Al phandry et al., 1995 and U. S. Pat. No.

wo 200H65i84) . The agents of the invention can beCT/US2006/045289
fornmulated with pH sensitive materials which may
i ncl ude those described in WX04041 195 (i ncluding the
seal and enteric coating described therein) and
pH sensitive coatings that achieve delivery in the
colon including those described in US4910021 and
W09001329. US4910021 describes using a pHsensitive
material to coat a capsule. WX»O001329 descri bes using

L1 -] n_.heads il cid, where
o b 8 0 RS BET B WS R BT Pt ot b
adpiihisted sioniingasivdy viaghe ehy@irated tparticidies d&cdb&d in003.

j s. a dual echanism pol yner m xture conposed of
6, plli’ séﬁ:ﬁﬁ PEEILFRT & WSE?FEF% A RPRET frgylormulation as
degiribetliin WOr02/4962a b The Gizete Rhe bE G MSErRaaRIrhhds¥aly %si8he
ent.eri c .nat se in drug-delivery systens;

erial r A
foruylgtion B“éﬁ"f’g?é %Wp{)geldléoqwa hewmutaioan s¥ifabls foippranteral
injettidnidre desdriBeatie WOIJos27 59! theHpen® QIR bE HBSIBARG %&gathe
harmaceutically neutral nucl eus; nbr ane- coat e

. a ne
CaUt FUPEHHAR FSFRRedinrkht - 2003@206989 @nd Ve AV @G 0. dilhelagents
cai'B§ hamifiSeRQAl vy th_gbéﬁiégﬁaé@ PR el eI WE. S

di fferent conposition; ap arnaceutlcaﬁ dosage
2000034630t ai ning matrix pellets. The matrix pell et

rel eases aci d-sol uble drugs by diffusion in acid pH

and by disintegration at pH | evels of nom nally about
The agendg cian b éncorpimated gda tnsicrfentfisions; wdrith genenally dre

' e g ed.targeted.control . .
thekBloBUEhTY BabREBLELAI St Bl A ERE G SO locine ligyias,
sughras dihgmhwaten, stabjlited Hyoamintafaeihl fitmorfdurfyctant hbRcules

0 ribed n, a of 105812 Xt ruded
R PP LB 7 Spfbad e v btecred Brbe 1692)
03036207 ( mucoadhes: b SyStone): MDOS0T2oT B et

oadhesj ve systens); i [ayer

T A B SR A o S S
surfRsaninchiicemianeRethats R 4064 ihand fbeAHBR BE tAGRions,

vmn§86 1§£ (solid |lipid suspension wth pseudotropic
©-Ba FHIOIETS R are piracatiydised in the nigrasatinn of eregms. The co-

YA - MO Ac] ' '
e oy e 00 2 aq Ly e REled o BEwELE of SUGRHCLS:
dert ety as slyrsselsierivativies) and ity alcehols. Rrefesred| enavlsified/ oo
embRBI BB nARRRDS bt ORDEral VCRRBALSE A8t necessarily selected from the

group consisting of: glyceryl monostearate and polyoxyethylene stearate;

polyethylene glycol and ethylene glycol palmitostearate; and caprilic and capric
triglycerides and oleoyl macrogolglycerides. The water phase includes not only
water but also, typically, buffers, glucose, propylene glycol, polyethylene glycols,
preferably lower molecular weight polyethylene glycols (e.g., PEG 300 and PEG
400), and/or glycerol, and the like, while the oil phase will generally comprise, for
example, fatty acid esters, modified vegetable oils, silicone oils, mixtures of mono-
di- and triglycerides, mono- and di-esters of PEG (e.g., oleoyl macrogol glycerides),

etc.
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W002072033, and W002072034 (del ayed rel ease

conpositions with natural or synthetic gum;
woROBE8NL82 (controll ed rel ease formul ati ons WPCH/U&S2006/045289

ascending rate of release); W05048998

(m croencapsul ati on system; US Patent 5,952, 314

(bi opol ynmer); US5108758 (gl assy anyl ose matri x

delivery); US 5840860 (nodified starch based

delivery). JPl 0324642 (delivery system conprising

chitosan and gastric resistant material such as wheat

gliadin or zein); US5866619 and US6368629 (sacchari de

i bes.a.dru

oficpletrete BRUCHAES bon WEniobla O BRRIES G iigptapte

napepartiplst empbemeandfmlopapsnbcﬂouhhkaupné {DeEliesgndABlAned+Peikto

b hydr ophobi ¢ _pgl yner- Eudragrjt));
2R Mo OB g GRAR el Bl FBrpmepmpoids id
sta(;bdmmal mpggilmﬂﬂe mqudmi;y g{igmtah@kt/alnelggf?? u?m{)ﬂaf @tlze'érero et
rd.r uc sol ubi |i
aly rll\@?ée % Ao I??ﬁﬁoﬁ sty Gfg‘*g vertednsacstiplan golymenc
ovfeﬂeacnﬂg,nﬂﬁaﬂnm§arnc11%rws1aaﬁ&bﬁncpb 1468) be{hvl%l&és ShelR¥inge
ornul %ﬁg usj ng astr0|ntest|nal retention system

BGE‘Ffﬁ& cdipvivods-gphadaaiedatle sl valkyl cyrEgcrylate
nafOpRIiEIESS Shcqaqmrﬁahé £d-desdrtRa 8n HRSAAG {dBulvPalr%ie?la%so

flatabl e pouch, which is placed 1n a dru

19885 zusMpblsn ot 101998 Fambawpeiral di %98, Pinto-dhlpbindryet al., 1995
an8ANSUP &, NB. §33s5%Ragrating systeminflates the pouch in

the stomach Where it is retained for 16-24 hours, all

the tine rel easing agents of the invention. The agents
THefaob e R..0snoti ¢

devi ceo;fncﬁeﬂg}eﬁgmfﬁ% %ﬁ%&g I SC ogg wse%angg(??é%’bals which
may3pelnds dosg g seilxese WR040B8496 ?qﬁféﬁlding ﬂie(melSarﬂr‘entenc coating

[ di spensi.n ert al

aof IRl therE RS i pE kPR B e defiray T hdeoton
1ncpad1ng thdsa rdeycnbddanlUS@lDOZmaﬂ(Emm 1829 AUSASI0OL1 @escribes

npr | S| wal | for e perneabl e pH
us T R BT i S acotive SERSOO L A e berarine SH-
semn\teectd’ahﬁgs an Gea@ cottdifling apids SABRRY abidlif lﬂlgé”'béaiaeco‘f@bllolongs
necti the exterior. of thedevice with t

disSelRHaR e PHPRBSIS PeingeV: I ebaientio i L. 4903 discloses a dual
meehatis@l godpnERingxtufe ddhghdsed bpﬁﬁ%%nilhee eﬂt%ha %%@rﬁflé hiPhim-

tract having a pH of less than 3.5, evi ce
forgning plastirersaRble o penlsaipearmentline ispgthfs sntehie masesiialnfor
usé)fn dr’ﬂ? -defivbiyyRicant b Mdirik ?@{fét claﬂx\f)oQ%j ?f rﬁ&ggﬁls&han

her eby prOV|d|ng to aval rug
po ]alggfélnyfcpgﬁ peqpneated with a drug and sometimes covenng a pharmaceutically

neutral nucleus; a membrane-coated pellet comprising a matrix pellet coated with a
dual mechanism polymer mixture envelope of the same or different composition;
and a pharmaceutical dosage form containing matrix pellets. The matrix pellet
releases acid-soluble drugs by diffusion in acid pH and by disintegration at pH levels
of nominally about 5.0 or higher. The agents of the invention may be formulated in
the pH triggered targeted control release systems described in W004052339. The
agents of the invention may be formulated according to the methodology described
in any of WO03105812 (extruded hyrdratable polymers); WO0243767 (enzyme
cleavable membrane translocators); W003007913 and WO03086297
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Patent Nos. 5,609, 590 and 5, 358,502 disclose an

osnotic bursting device for dispensing a benefici al
wageimoe2ies an aqueous environnent. The devi ce CBAPISIBSE/045289

a beneficial agent and osmagent surrounded at least in

part by a sem -perneabl e nenbrane. The benefi ci al

agent may al so function as the osmagent. The sem

per meabl e menbrane is perneable to water and

substantially inperneable to the beneficial agent and

osmagent. A trigger nmeans is attached to the

sem - per neabl e menbrane (e. g. , joins two capsul e

tj vat
by R RIS Ao B B o
pHiliwerimgyagenht aridsaﬁse?fdnmnahrfla@g)ﬁ wcgozrdrr?tszw qiﬁmidzx@&it Fepides);
el ease 0O t he eneri Ci en core
WSS 086, S B HEP S itk RgecoREbigerT oM
prd)lmtﬁmst upoin melyingy Waos0B amwdarﬂawejbmgsme(ewmsm bftric

rofiRaEs dSege EoremwisodTHROnen USR5 (Winsdnlcasatossee

foﬁﬂs)gWOmm Bzm51t(afm xfAdRd fe?ézﬁg c&nBQéIﬁHEJ)' W(B(gédﬁéb@
article defines a nétwor

WPH?Q?%%?’ ﬁ‘&f’r WO02 e?%éf}t(d%vesiuﬁb@%m@@nwltem\m@p gafural or
syﬁ‘ﬂhEN &&2%@6@36%2’%&&5&&?&%&6 Yorhdh i QG é&?a&%ﬁ@‘hg

havi n yS|ca hem ca racteristics s cte
rate @f mlqaspy W@&S%S%%Bs@mcmeecmsutahen agstemy; S8 Patean6952, 314
(opIcRE Ug10758 (HALS SIS tari bR EEDR 2edE800, guodisiea

stage)] baged deleyrrp). JB1 ﬂﬁ‘kﬁ‘*ﬁdﬂda@ry kstdyh cotiprigingghitbsanTdel
I t.h
oo AL ST Sk a LR TR ] of b FuSRBREY it bspqpens
(saanhfltdd@rcoatdgrmg m’pmmeﬁ)ﬂés $4931 mZ(désdrﬁieé asieug oélmdrﬁgys@an
.0yS.a 0 remai ns sta under

cof B B B e TE e A B AR P ers) anc
outen eoatovhivie batshs(egty@roghobiz Rymerl-Bagagrit)f;Nes 6384444; Us
64@5@\)@3' tive, HH frl al s al one to achieve site-specific

PR with pehIet coptaining sassin prhhishgneshoxypectin;
WOBMIIEI(Malﬂﬂﬂ%a&{dn%roaﬁbﬂ heo0bsbERRR @6158119{/ 1rQ§§dsf

delivery time and difficuit to achi eve time

fm?’&tl%tl%’éf Wbz grarsteriae fesioryproteigye a“h@mgeatrs the
inRRBeS W He(fothf&téﬂ'{dubﬁ g A Et@gtlnﬁﬁ&kéjltl@r'x%?&#ﬁlt ﬂe%o@

d radati on of the tive materia eagen
M§@%€thﬁlﬁt®bﬁ)4 FIRER womipdisey s tantrolivdetelease dosage

fo&pfmme& iRHESERIK IR S bt Ao @R Tab e i drk®" Y

systens. These hybrid devices prow
administration. Upon dlssolutlon of the capsule, a ga.s-generatmg system inflates the
pouch in the stomach where it is retained for 16-24 hours, all the time releasing

agents of the invention.

The agents of the invention can be formulated in an osmotic device including the
ones disclosed in US4503030, US5609590 and US5358502. US4503030 discloses
an osmotic device for dispensing a drug to certain pH regions of the gastrointestinal
tract. More particularly, the invention relates to an osmotic device comprising a wall
formed of a semi-permeable pH sensitive composition that surrounds a compartment

containing a drug, with a passageway through the wall connecting the exterior of the
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initiation of sustained-release of the beneficial

agent. In one device a pHsensitive matrix or coating
wdizeEmyes rel easi ng osnotic devices that provPdeUS2006/045289

sustai ned rel ease of the beneficial agent see U S.

Patent Nos. 4,578, 075, 4,681, 583, and 4,851, 231. A

second devi ce consists of a sem perneabl e coating nade

of a polyner blend of an insoluble and a pH sensitive

material. As the pH increases, the perneability of the

coating increases, increasing the rate of rel ease of

beneficial agent see U. S Pat ent Nos. 4,096, 238,4,

0 52 a 7., The agent
AP D e oo b Th LR oY Pt arpopBoned fate i the
regon@lrf thengpstroirtbstifal feadt mhdr% pB of Eeds t1ah(. Swﬁnﬁrt}ﬁ'e de\alce self-
os s ter ch are nsitive to pH an
Aeplsie o T AL B Babr crotaet s T e apI Ee! Frying 2
pHeratd Ith(eﬁl Ay ethéﬁ:bsz reHaihglitbel Q@fﬁtabilﬁylféi‘ difig a%%ﬁ@n U. S.
stopmch_in rotected form The terpolyners s

Pafqnt gfpéP9 19| H 308,397 digclessen; asmesicibyestingrdeyice for

dl@%ﬁ&h@ﬁ HeBbBaaraght foheﬁa RRBE6S LVErRIRAL. SI"H eQnéel'};% nses a
éestlne The terpolynmers are |inear are

bea? sl aggnband,gsmagent sirramded at leass in par w.a\s@nummn@ie

mé&Mballe [ TRAneftR1 & twl)mgéy Hﬁlétlg)r%-rthgog»%§elﬁr Leals

sol ution tenpera u erties
perrapgide membsane is peon@bloto Watst and pibstatisily impercambhnerthe

beH@fYélﬁ‘lga np 65%&1#3'&6 %?‘[Z}%ep Ineaﬁso g'a%taéhedq?\gg%sea?l—penneable

functi roug on or el oni za
mmlpf@oﬁfﬁt |gc msd“gar aappalethalyese Thetriggee nidanadd aotivatgdedita pH

I Iom1 ut all ows bi oac nt
of fﬁr a?(g ba d %é e gl Hb% L?udéiﬁgxﬁehyew %t:{b g %e cial agent.
Thh;ﬁjdmmtﬂnablempﬂemggmd&blesﬁeaiﬂth¢ Besefich? abést tobehdPNbolus

ratures and conpensates for bioactive agent
by(?gx@fgﬁgﬁnghe terpol ymers. The terpol yners provide

Thﬁ: Qgemfoé thel iaeeitionemag 8o fornfasted Based obl tAP hrﬁ/dﬁh@ﬁ Q4 ed in
513 ﬁgeformfabrlcatlon and the terpoly
u. fsu glenbNe: 2316 HAovhich; disclesssa emRasitiaacon deaatrolled release

of YL ¥iBBlaned cdhifrisih AR AL fr8QeRh ALig C&/ﬁexretégch particle
deg{loactlve agent s ron1d| estive enzynes unt i |

TR Fvergeternal noses dbegctive wibstanee §sqnnnapect wabm the
pord ¥t 8R0S ®Er (itR o HIUQHB% Qgeﬂﬁﬁ{vfﬂ% gfhggl ! ﬁltdq%leia-lncﬁ H
escr i

sensitive pol ynmers accor gto
chagaeterigtigssgiectd to gnodifysthgseleasg rate qfahcemnvna@ubsan@&omase

mtgﬂrﬁpi)&%%hpﬁksméb T Cﬁ i géﬂ%ﬁgghy /B a p iy pgl éeqlveredd 10 the

groups, which can
intestinigs asing @e lentebicimatyrialas thoblogkingtagentd @he rotenig noaterial

remains intact in the stomach but degrades under the pH conditions of the intestines.

In another embodiment, the sustained release formulation employs a blocking agent,
which remains stable under the expected conditions of the environment to which the
active substance is to be released. The use of pH-sensitive materials alone to achieve
site-specific delivery is difficult because of leaking of the beneficial agent prior to
the release site or desired delivery time and it is difficult to achieve long time lags
before release of the active ingredient after exposure to high pH (because of rapid

dissolution or degradation of the pH-sensitive materials).
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and which can be applied for a drug-delivery system

bi o-material, sensor, and the |ike, and a preparation
worbitopd2tcher ef ore. The pH-sensitive pol yners aPeT/US2006/045289

prepared by introduction of sulfonam de groups,

various in pKa, to hydrophilic groups of polyners

ei ther through coupling to the hydrophilic groups of

pol ymers, such as acrylam de, N, N

di met hyl acryl am de, acrylic acid,

N-i sopropyl acryl am de and the |ike or copol ynerization

mﬁth ot her pol ynerizabl e nnnoners These pFLsensitive

a Itltg an%%g? gﬁx S a}_%s;ta UCt Wﬁt!%r?xreyaﬂgf ch%{xgﬁ)gs pH-sensitive

matahaﬂ@ tkd p@dn;me ﬂeh\Td'rlﬁ smeﬁg sm:e%e hibrid B¥E6ds fovideHRRiyed
No._ 5, 656, 292 mhlch

d Pat
PP SR L S SR W
mdtag @b@tﬁlg3@1@§dlﬁés| BRasifk @356t ledetd 8t ﬁl‘&gfcﬁ%@h@tﬁ{n%d release

especi al |y drugs._ The conposition consists of
OfE‘Eﬁ‘n’i‘ﬁ’é’%ﬁ ég‘?ﬁtﬁ?%peso?atﬁh@"% th78, pﬁ@r“e@ﬁleﬁt%aﬁ@ 4,851, 231.
A §4cBh8 AeIRERBHLIS of H@,érbiﬂe%gﬁal%shlr%cﬁﬁé‘é &f z?g yn1er blend of an

di car boxyl at e resi dues. referred dicar
insplyble pad 3 pktponsitive Irméndvérsé pHiineresest the memegabeletym‘f the

co&tli}fg AeRlLe n{c?ézlsg'iéethg ?%fgté’f }aﬁagest g@fgﬂﬁc(?all aé \:l‘rl see . 'LPpatent

di carboxyl ate te es can
N%aﬂ:@%h%%a’é Q302 A052R, 635 bandy4,58% 11dsi dues att ached
to the sanme starch nol ecul e backbone or attached to
separate starch nol ecul e backbones. The present
Thieragents iof theinyentitirsmhy be formatlited $n fevpolpmepedadcogilisgiodU. S.

a6 s B1 € pcrifkieies BeeBoiymier BRI G Peisi bty ol and

tempapere Mmd:lyare ‘ﬁbefuhmbﬁ fof cdiﬂtﬁlctlfig BitlacBve fg@ntdBrough the

s B LSR5 4Rl BB o ATl st nighr
ph%bﬁi@de@f@lS@m@esﬁﬁﬁlh%t tafsid ﬁ;‘@lé‘a@é‘ bf ﬂJe'lﬁ‘@ao’h@E %@@rﬁs Hto the
i cal active agent

th
YT T S ke
teriBdrhtuke se3iRUoyiPohefiBiwhich Sy So M@t@rﬂ&‘f'ﬁn&nﬂtg@ "(Wgr

reaches, pH 8.5, relea3|ng the active agent. A polyne
anFaIW?HFWH@’E’Pém&HG) DRORRItiES Relogy bodsuigpmpsrasyrss, lsto 30 wt % of a

pl-ﬁée%‘éit%%@nﬁ%heﬁ{%vir% 4 pRa ?rpﬁferr%ée%if ﬁ'ﬁjn%%% Vﬁlﬁg:h%%nons

Al so di scl osed is a specific enbodi nent
threugh janizasignras|dsipnizatipnof garbey yleacid @mupthe prevent the bioactive

agéﬂfl' froh %ieﬁf.gvlgstpa? lléW‘f)i—I bt 2fI8@s %goa%ﬁtvg agerlt P1E%se at physiological
pH of about 7.4 and a hydrophobic component which stabilizes the LCST below

body temperatures and compensates for bioactive agent effects on the terpolymers.
The terpolymers provide for safe bioactive agent loading, a simple procedure for
dosage form fabrication and the terpolymer functions as a protective carrier in the
acidic environment of the stomach and also protects the bioactive agents from

digestive enzymes until the bioactive agent is released in the intestinal tract.

The agents of the invention may be formulated in pH sensitive polymers according
to those described in U.S. Patent No. 6,103,865. U.S. Patent No. 6,103,865

discloses pH-sensitive polymers containing sulfonamide groups, which can be
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catheter used in ureteral catheterization. A uretera

catheter coated with a pHsensitive pol yner having an
wanvi7wezté8 ¢ or ur ease i nhibitor trapped w thi NPCTAIS2006/045289

matrix will release the active agent when exposed to

hi gh pH urine. The agents of the invention may be

formul ated in/w th bioadhesive polyners according to

U.S. Patent No. 6,365, 187. Bi oadhesive polyners in

the formof, or as a coating on, mcrocapsul es

cont ai ni ng drugs or bioactive substances whi ch may

serve for therapeutic, or diagnostic purposes in

| seases_of the trointestinal.tract, ate described

bR Bl pSRTRY SRl YA B shpBily, Fepending on pr
andivdids phiebeapplidd foay dng-tiibeehaptete, BiolaeRil, §nsbLasd the
1.11mg$vcn2géﬁ110 W%n% Techn&ﬂues for the fabrication
ikgs anst 2 BRpRAIoR Tsthe Pros Ihg pHrgansitiye polyraerm gte prepared by
inthGRRHOH G sPIFORARIAS ig¥Sups 0 £R%s AEPRBER HYdes ek gfo%?s gpd
o&ﬁ%ected segnents of the gastrolntestinal” tract In
poiyrpers either throughoupling tothe hydrophilicrgronns ofrolymetsosich as

. ] . 2 car kel ati
P B B AR AR, 1 118 a6 Kok Bbo bR ana e
likgiorreprelymerigatien witheslte pohinsrizablranesornersofibesh pitisanitive

j i f . i_ng .t he
Do R o “ACRu B il Bbkor, BebB ol hydrogel or
integpienetratsigndtwodepolymep of natural and synthetic

pol yners which, fromtheoretical consideration, should

be used for neking bi oadhesive m crospheres. Sol utions
Thefagemtd iof dreeint entiorbmb§ be detaddted ecardingi US| RateteNb C3,656,292

e nl l.oved t enerate an aerpsol in
wSEORATER L REPLNER bR, BE0RE8L B 3B B ER, eleg s
of pcti\redhgfeﬂticﬁmskm'piaﬁy dﬁ;glst T‘E@é@tﬁl\i/gos’iﬁd&n GdSrlls@stS/ Gﬁ‘% c<|§1ﬁpactable

.gener ate e spray. particles. re conpl ex nebulizers
m‘gﬁ'ﬁ? 86‘51& Jehxe HETadiel wd st TRlecslrsaybyEpted g acetsse pnd
didayRy 16 eesidics. FROpRfdrred diCurBotyl ABACRY 18 sHESRAth PAL dverage

st andard textbooks of pharnacy such as '

Spr ow
SubQHEHIQRLAPEPERP i FoRAlS TREARISCoIeast TThed Bcd-dnd Erghe
di B A E rRf RN FhERGYch r%i%gﬁleg exl £HR the F\f%gﬂ%%atdli&%oxylate

aerosol s enpl oy conpressed gases, usua
residngs gitachedde shdsame starvhanologwle badibonsobattachedite sépasate

stammglewemawﬁoﬁ@adfﬁ@g&%t %‘%ﬁgg‘é a8 ASIRY ng@gfﬁpt S

in a pressurized container, evi ces ar ew se
prapesng s@id $tarph geetaigalichrbasyldierdis transehbtes ficSjporood mmiximglof starch

' T ¢ oy i
acdfl B Mrch EBARMGs OBl | T horeor o oo O

The agents of the invention may be formulated according to the methods described
in U. S. Patent Nos. 5,554, 147,5, 788, 687, and 6,306, 422 which disclose a method
for the controlled release of a biologically active agent wherein the agent is released
from a hydrophobic, pH-sensitive polymer matrix. The polymer matrix swells when
the environment reaches pH 8.5, releasing the active agent. A polymer of
hydrophobic and weakly acidic comonomers is disclosed for use in the controlled
release system. Also disclosed is a specific embodiment in which the controlled
release system may be used. The pH-sensitive polymer is coated onto a latex

catheter used in ureteral catheterization. A ureteral catheter coated with a pH-
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Solids can be dissolved or dispersed i mediately prior

to admnistration or earlier. In sone circunstances
woOheo7meziear at i ons i ncl ude a preservativeto preremusine/045289

grow hof mi croorgani snms. The pharmaceutical forns

suitable for injection can include sterile aqueous or

organi ¢ sol utions or dispersions which include, e.g.,

wat er, an al cohol, an organic solvent, an oil or other

sol vent or dispersant (e.g., glycerol, propylene

gl ycol, polyethylene glycol, and vegetable oils). The

formul ati ons may contai n anti oxi dants, buffers,

>t eriostats, .es _t hat ader th 1yl ation,
sc LRI hEvipBaf Rl G B e fPRf st et itk s mat
wiliqekesesthaadtivoagant wden expésed ith Bighyspafatons that can

i ncl ude suspendi ng agents, solubilizers, thickening
agents, stabilizers, and preservatives. Pharmaceutica

T}mtgfams of die ihfexsﬁ@f inky b_ei_ Eo&ﬁzlitielti wnviﬁltbtﬁa &%&Heéfg‘éitp‘ai&n%rs by
otner s e ans. e _agent Ccan pe tuse o -
ac??FF{ﬂ%a ﬂkug?ﬁ“ﬁ%ﬁg?- ‘iﬁ%rﬁsﬁ; %éﬁmdlw&idﬁ Pehamerd in Htecform of, or as
a dob BB, thitrbdHPEAYE chithinirld cfrﬁFs 36 %sugﬁtgp%svghigﬁ may

conj ugated to polyethylene g yco[0 P
SCIVE TapERLIG, OF Yiagnoshc piraoses dn disorses of thengdstrointestinal tract,

ar€@RbAbS ROUREPAEAPNGIALES, 16Y . Fhe g%%ﬁg ?%g%gﬁé’r%se%ﬁ have a

_PEG nodi fied I'i posones) can be rers—an
biqadhesive fpregipfatieast dhaniBicoy (DI @ Ngwad) Fedhni@des-faR thedistcation

: r el c al sq he di.fied
of AR G el & el AP GSE Ry rferits SR horees
betyyaepmigraspherps andselycted sapments afthe gastralntesnikl naki @RStro are

f ak-kyl and fatty..acid radical ee U S..
ol decrBeno 1 bR, AlfhordiYight s el it byl hormsingion
betweePlithe checmioali reabre Tihe sndhagyiodhoiceyR). thd BEn&8esHs ofdkug-

i ni.st ered vi nanocoghl eate or cochl eate _
toadSg RBRbEE &f oo B BRTEReaR ieBton Masthgs pliowing the
scré¢ring gétitesnostipromisited inderiald fidraATe146981! 1hdke(gdroSp of natural

cr s.a(ﬂucosal S réace such as the vagi na, eye or
and Sunhetiscralyme weiehs Feomdheselah onsidaraen chpwldibersed for
makding; bibadHedivk QicrobpRerdd SHISt iR b e di Gtk & Sfoﬁﬂ%d saline and
croaaggules as described in WO 88/01 165. The agent

Simi e VBRicles i eunBoaly Fhplodedioagangrale pmgeroel in a nebulizer.
Sirhle MdblidedSpHes O hify? i Y&m of ai
T 47205 At s.n%ﬁgﬂtn Tormeipis dad o a s 58 RF S gk
oxygende Ben@piedhe spiay padirdesmMeremenipdennétatlizerssenigloy nlttedund
to &b O r orpul ations Ln .

o ) ST O S LB B Y e
in W@te@&p@ks p€ghareragiyisuch as Sprowls’ American Pharmacy and

Remington’s The Science and Practice of Pharmacy. Other devices for generating

aerosols employ compressed gases, usually hydrofluorocarbons and
chlorofluorocarbons, which are mixed with the medicament and any necessary
excipients in a pressurized container, these devices are likewise described in

standard textbooks such as Sprowls and Remington.

The agents can be a free acid or base, or a pharmacologically acceptable salt thereof.
Solids can be dissolved or dispersed immediately prior to administration or earlier.

In some circumstances the preparations include a preservative'to prevent the growth
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t hrough the use of a wide variety of polyneric

carriers and controll ed rel ease systens incl udi ng
wenottidetws and non-erodi bl e matrices, osnotic cearmusk006/045289

devi ces, various reservoir devices, enteric coatings

and nultiparticulate control devices. Matrix devices

are a common device for controlling the rel ease of

vari ous agents. In such devices, the agents described

herein are generally present as a dispersion within

the polymer matrix, and are typically fornmed by the

conpression of a polyner/drug m xture or by
roperties

d |
S B R e R A

- steafle bépgeong @nbrganict d@htmismis idris*widEh iddhde) €. %‘3 39&eQbn
0

us matric s solubility in the sink solution
al‘%?’f’ﬂuaﬂ OF BRIIG) B &efﬁe il jor othicy selientiqsdispsrsant (ce8., gliyeerol,

pr@@}lw HycdNpEIPShivienb %lb‘?(%i a\ﬂh%g&tabﬂe'cﬁisvg’Iﬁ@ &gﬁ?AtMng may
olymeri¢c matrix, the matrix inbi ter an
Coawfaa&wlgané%@}lﬁ’@w, bagtenigpsats, émirsabgeq et xag@emthe Térenulation

1sd’f§1§16 'intH e 'i‘)kgfdaﬁ"cﬁé irXerﬁ{qugéi etk %811?6 h%%ﬁ%t %%o

di ssolves in the tract, eréb
stegtle gfpensionpghat aah lnﬂédag@n’lesdldesgcntb,es&tldb&hmm thickemng

ag@x‘&g Lt STt %ng E)Y%]s%?vsauvgp e}t’ﬁﬂ'ﬁﬁ&dﬁ?’cakg 2 cased % sterilized by

di ffusion thr an i1 ner ent's des
filtes sisrilizatiom drdyi Q‘fb@rqsma‘akegrjeamt d‘haratgemtmzln thledfuged to

1mgfgf\%oglg$qié§§ grnﬁgé%gﬁ cgogéorrla d%gtgt rlOI | 1%1% tE)euln%?gve half-life.
Thaqngemuanenisod:‘etnoamgataﬂabmommylbmdog@cmr(Pmem&ms Oiethdb® for

e|n ei t her  er or. swel |.abl e or
BT R ERRy Gl el PR RCRG e B} o hEG-Brees
hydmfgfaksg EIEGrmbdiﬁed lipos@neés) €ah be fdilﬂidé’iﬂﬁ!drfis ahd Uh)é?/?h Nature
suffi a or di ssal ution en
A EPeiey fot Haghas Sivefestnen hesting degentorpan also be
mcﬂﬁﬁéﬂ Witk aﬂ@ﬂ }gﬁﬁfps Qe BRIC1-820 BRhiBRSoVEHhASh AN 1%8%s§“ratty
l e or matri x that entraps t
ac@g'g&cf‘ %ﬂé} wnfr@ fF&se a}gdmnsaﬁdrfa&ty p%dgacaqua[sey
U8/ Pales NS 930956330 iSRG R @ml%ngbz?tﬁms‘{ﬁ hhitnddifitical

envi ronnent_ of use, thereby controll Ing the release of
Teghnalego 011 Hs cFheageot spebe adwiristeredrwa » oanemechishte or

codhi€atd h@h\?errﬁ Jdike (@@(LUQ‘W&& s@ﬁh&é&ntegﬁ&o‘é‘ﬂiae T %%glgtg Wi be

descri bed herein can be 1nhcorporate
delieered frppsmnueosalls@e. afrossmpicesal surfiratsuah es memagm, eye or

nodé) %sﬁg%ﬁmfxl%&%\’!ugﬂ ab tat fdggc?%teh U O 20dWG FRY nggae% s can

he aqueous envi ron
be formulated in microcapsules as described in WO 88/01165. The agent can be

administered intra-orally using the formulations described in U.S. 20020055496,
WO 00/47203, and U.S. Patent No. 6,495,120. The agent can be delivered using
nanoemulsion formulations described in WO 01/91728A2.
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of use inbibes water and forns a water-swollen gel or
matrix that entraps the drug form Drug rel ease nay
woaeoewrroegs a vari ety of nechani sns, for exanpl ePCThs2006/045289
matri x may disintegrate or dissolve from around
particles or granules of the agent or the agent may
di ssolve in the inbi bed agueous solution and diffuse
fromthe tablet, beads or granules of the device. One
ingredient of this water-swollen matrix is the
wat er - swel | abl e, erodi ble, or sol uble polynmer, which
may generally be described as an osnopol yner, hydroge
or water-swellable polyner. Such polymers nay be
| i near, branched, or crosslinked. The polyners may be

dmmndlrylﬁ_ﬁdsfoﬁﬁul@lﬁ@ yners. |In certain enbodi nents,

be s i ¢ pol mers derived from vinyl,
In gERAL e Chl YIS 1on FRRecl gk aes oo GEpindetseibud herein

thidRER T Gse dfh WideRarieiFHoaRLSe cdrtitys eﬁﬂrbo*ﬂﬁolled release
derivatives of naturally occurring polyners such as

sy$igmy daclpdingieedible eng nopigredihle rapfrices smotie xontzel denites,
vaRbhs HsaRioirHeN @8 AHnterBUWNatth 8Pl mQH?:PaIﬁ"?&ﬁXt@ coh &Lffekflces

bean gum gum tragacanth, carrageerans, gum gha
guar gum xanthan gum and scl erogl ucan), starches

M%tﬁxgiev%tafé z{‘cﬁﬂgxomle{'l@g 5(1156 ﬂ)o'lllx{gﬁilreg@%hge)ocf v%ﬁlohé) a%e:nts In

pectin), hat |
suqlgd@mcmﬂmﬁggmsaiegqmdé\er@m dieuggnepolygsssantraoa dtspbnsmnmrlthm

R T T I

mlpmry eeby tdh!ﬁoluhas obmetting ditfd dmkagqreﬂme prapertids dftthésealstices
0 f h Q s on .t he sacchari de
e‘pee%%"'eﬁﬁ? “PE’H?‘B Sy"?%béﬁfé PEOTH 3 HeBPLEE P LAY grein the
camofqmreﬂsfma’aiclem khdsdlulhﬁty inuas tsmkf'_%ﬂutﬁ?hasfmhlﬂ thé Pére network,
ég‘b"! ul osi. ?Pf ét?% ceI b_g)se has an et her _| i nked et hyl
orege REWEI<t I PRRINSHRERH W M tiliieg en gredible
polymérie mheix; eld rahwixi ﬁabﬁféshllﬂt@:%d%ﬁh@hﬁ al8Sovd i wRHER lgel that
substjtuent. In certain enbodi ments,

i nked acet ate
entraps g RLERt 3&18511%?‘ theneeradupdivhiradess sV Els, divinegratas or
disBEeO USthe @ UPicE tﬂé}@bﬁG&ﬁ%ﬁng F&gésiélo? oﬁ@ ok §‘Ho‘i’§ bFfthe%@Pnts

i ncl ude, for exanp e, ethyl l'ul ose

desgxibrd hetein. Inran-godibe deess, tl@eaggewrmhehqu tyediffysion ¢hrough

an (e natiVEC, hydr oxyet hyl cel | ul ose (HEC),
hydr oxypropyl cellul ose (HPC), cellul ose acetate (CA),

cellul ose propionate (CP), cellul ose butyrate (CB),
Ag%ﬁ%lrdg)s(y s dg;r/‘eﬁélﬁtcg?] B?ﬁ F;?o%fl %I?l)o an&bdib{@ ¥ non-erodible
polymenc matrix controlled release device. By an erodible matrix is meant
aqueous-erodible or water-swellable or aqueous-soluble in the sense of being either
erodible or swellable or dissolvable in pure water or requiring the presence of an
acid or base to ionize the polymeric matrix sufficiently to cause erosion or
dissolution. When contacted with the aqueous environment of use, the erodible
polymeric matrix imbibes water and forms an aqueous-swollen gel or matrix that
entraps the agent described herein. The aqueous-swollen matrix gradually erodes,
swells, disintegrates or dissolves in the environment of use, thereby controlling the

release of a compound described herein to the environment of use.
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(HPMO), HPMCP, HPMCAS, hydroxypropyl nethyl cellul ose
acetate trinellitate( HPMCAT), and et hyl hydr oxy

wethyloszies ul ose (EHEC). I n certain enbodi nent spPCThS2006/045289
cellul osics conprises various grades of |ow viscosity
(MN Il ess than or equal to 50,000 daltons, for exanple,
t he Dow Met hocel (tm) series E5, El 5LV, E50LV and
KI OCLY) and high viscosity (MVgreater than 50, 000
dal tons, for exanple, EAMCR, E1OMCR, K4M Kl 5M and
KI OOM and the Methocel (tn) K series) HPMC. O her
comercially avail able types of HPMC i ncI ude the Shin

t t ' Th h . tri
o O SR Bl Sl PERE IR R B B S
m@mmmmlrraay ger;eaﬂl;abmée‘kcﬁbed fea sk \oif eﬁc@ﬁenwd_}rxht &€ ntikéd with
n nce o concentrati.qQn. e matrix
l ?02 OVRRR "B g’ﬂé@?ﬁ hep sﬂntéﬁtﬁg %n ©3EPSAHS envirgament
of axamsﬂubes watetlagd fm’ﬁfsda WkeMEROEhl gdl @ natfik iRd: eﬁﬁlqgs’ thaldsug
the erodifl e rratrlx mat eri al i nclude

foxal? Wgtre SPSf @Y OFeHr by a Yasehnof @GFW1W$, gye)fagmlgdh@matnx
md}*QhSintdg{ite ak anbelive fidRh ¥ohAY baﬁﬁ:fés%r"grarﬂllé’scﬁr tge abélt bY the

ers, . pol yacryl am de, . pol yacrylic aci

d
ag%‘%b&?ﬁlé?@%fﬂ @Fh@bﬁmaﬁuwseowwﬁmﬁabffm fromchetablet,
be&cﬁ@@ﬁﬁf@ of BB HBI b @mgl’é?ﬁe t 8?'&?@ Wa@é/l%olléﬁ%amx is the

and ot her acrylic aci erivatives such

WaFR? ablee erpdible, @cﬁpbiblqmlmf whith lrrmytgmeraj!llyéieeiescnbed as
an@%gﬂ)l%leﬁ dY‘l) 1%r V\%ll%ﬁ/s ﬁ)ro}/yrﬁgr San ! y?ncerr 1'11%5 e

(2- dinet oeth
lingary brapehsd, anpmelnrﬂseﬂ) Th@pcbiameyd map be ﬂukm*rdpdlyméE’s} er

contain r
copighert In PRk ExBBkR TR R0 bERTr Bt b8 sitten et from
quheic;jlauenmed}mr}daﬂe meﬂmﬁe i estek ankd bglde&ﬁﬂgcﬁhéiﬁ’e[@other ]
eNns,.. Sol U t nhanc r-retardi ng agents an
e R P R e
polysadoheridel (egy. Bhitiny ehijosai, hl%x&@ﬁ‘ Bh poflulbhemith Q880 bum arabic,
vent i be adm ni stered by or incorporated into
ety KGR R e A EAERCEATh, SPrEABS B ARGy e &halin guar £,
xatﬁgﬁﬂguﬂ%ﬁrsbl%%lglﬁ@eﬁﬁ' sl’t‘arbﬁesctb? aé:aﬁh%dlxﬂammek&ﬁﬁtwdr hilic
The agent i s re| ease fusion throd ?1p
00149@? (e WPR) PESZ%H\*&P@%S (578 Insithin)aalginstest(as! @mfrmmmhe
1 [ | |
a ggr’((:h?é;/ ltsg?%lﬂne}:{étds %ﬁ?xe%dé{lﬁﬂ él'%h %Il%éke che é}eco? l\%ﬁlall]«%é gelatin,
collageny gngecellulosics. Cellulosxcs are cellulose polymer that has been modified

by reaction of at least a portion of the hydroxyl groups on the saccharide repeat units
with a compound to form an ester-linked or an ether-linked substituent. For
example, the cellulosic ethyl cellulose has an ether linked ethyl substituent attached
to the saccharide repeat unit, while the cellulosic cellulose acetate has an ester linked
acetate substituent. In certain embodiments, the cellulosics for the erodible matrix
comprises aqueous-soluble and aqueous-erodible cellulosics can include, for
example, ethyl cellulose (EC), methylethyl cellulose (MEC), carboxymethyl
cellulose (CMC), CMEC, hydroxyethyl cellulose (HEC), hydroxypropyl cellulose
(HPC), cellulose acetate (CA), cellulose propionate (CP), cellulose butyrate (CB),
cellulose acetate butyrate (CAB), CAP, CAT, hydroxypropyl methyl cellulose
(HPMC), HPMCP, HPMCAS, hydroxypropyl methyl cellulose acetate trimellitate
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pol yet hyl ene), hydrophilic polynmers (e.g. ethyl

cellul ose, cellul ose acetate, crosslinked
weoabomoezgs pyr rol i done (al so known as crospovi dBae)s2006/045289

and fattyconpounds (e.g. carnauba wax,

m crocrystalline wax, and triglycerides). Such devices

are described further in Rem ngton: The Science and

Practice of Pharmacy, 20th edition (2000). Matrix

controll ed rel ease devices nay be prepared by bl endi ng

an agent described herein and ot her excipients

toget her, and then forning the blend into a tablet,

th f
EREED. RamaBigPer ey e BRI ol eianbamberimgns, the
ceHﬂMsmﬁ comyhisks \X&iii‘ousgyadéﬁ opIo@ﬁG%&osH@e(MW‘leH‘@xan or equal to
gyi ces

t|o ceutlcm
so 0 dafins, ﬂ@?’@r%ﬂ Fas Methocebt sgrjestiiap EIOLY: @sseéy and
KI_ﬂULWHnH'Hl gyefscas@@ya(mw gﬂam@; {HRh SHIVD da‘?t!oh% e} Lx

See for exanple, Rem ngton  SCi e

in

E‘%\HGRP%QM% KAMPKd shvhayd K300M andi the dethoad ) K §'¢reas) HPMC.
sRshl f

OBSIARERSITANR RS AR, SUIRE wd S i BW0bose

seEefd | ower surfaces of the conpressed devi ce may be

ln certain.
THe Bbigolc irix ERRGTM San Bve P INELefrtd o ThE Raimpm dree
copeaniratign ﬂ@aigcmby)ﬁheade\ﬂllmwal ¢ the poaiotenfilqe) d faniti gh datg

Strengt he fra ture
cofRln, The [T el £ » S et Enbiting St o
exfmplst as desariberbineW O/ Okl 3#r om the materials, divided
by the maxi num cross-sectional area of the tablet
normal to that force. The fracture force may be

Othwasnateddlswsefaf aathSehddiblv igeifix TakkAil ihdld8asit alesdt@mited to,
ressi.on force req ired to achieve

P“{YDH%E %@Y‘é‘ﬂ&quf ongePRiyinyhaleelolspolyvipy! aqetate.glyesrol fatty
acldustegs polyakchatide] F&@aé}&ﬁé‘b&ﬁ &W@x@%eﬁma@%‘lﬁ%ﬁ or

FrlabL|It%(IS a wel |l -know neasure of a device

methacrdicatid (FYDRANGLIQ. Belim Amperiqan Jic. (Riseataweay, \kéﬂivghrsey) and
otHe® S6rylib aBRY de@VhAG&: skh &k héﬁ@b&%&gaﬁdﬂé‘o&% aI es of
Ity v u

st andar di zed agi tati on procedure. Fri abi

butyiygthgerylate, methylmgthagrilgte adylmethaeiats, ethylamgylkate (2-
A i S AR B R BOY Bep iorie
r obust, haV|ng a frlablllty of Iess than 0. 5% Clher

Thg%kma@nt \%ﬁfﬂé}q’ﬁ%@&;ﬂtén%‘)&de@akg& 315hE858. AL SFS

are wel
additives and ex01plents known in the pharmaceutical arts, including osmopolymers,

osmagens, solubility-enhancing or-retarding agents and excipients that promote
stability or processing of the device.

Alternatively, the agents of the present invention may be administered by or
incorporated into a non-erodible matrix device. In such devices, an agent described
herein is distributed in an inert matrix. The agent is released by diffusion through the
inert matrix. Examples of materials suitable for the inert matrix include insoluble
plastics (e.g methyl acrylate-methyl methacrylate copolymers, polyvinyl chloride,
polyethylene), hydrophilic polymers (e.g. ethyl cellulose, cellulose acetate,
crosslinked polyvinylpyrrolidone (also known as crospovidone)), and fatty
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pharmaceutical arts. See for exanple, Rem ngton: The

Sci ence and Practice of Pharnmacy, 20th Edition,
waQo/bsieaot ed above, the agents descri bed her eCIusane/045289

al so be incorporated into an osnotic control device.

Such devices generally include a core containing one

or nore agents as described herein and a water

per meabl e, non-di ssol vi ng and nonerodi ng coati ng

surroundi ng the core which controls the influx of

water into the core froman aqueous environnent of use

So as to cause drug rel ease by extrusion of sone or

he core to the.environnment of use. In _certain
coftioutths (e cBfod Bak i BBt end ety eatided] Sief
desiysie aresieparitidafottaer inrRlerhangtai: The$sien0d andl Bl4cHBE ¥f PRArnacy,
20 he.For? f.the osnotic device optionally includes an
ﬁB‘PEigtht which acts to inbibe water fromthe

Mattixr coutdiledretendé HOVIOE ay bd ﬁéﬁb&@bﬁﬁﬁh&iﬂgfaﬂ%@%@d% ribed
h nenbr%n . _The osnotic agent contained in The Core of

iR andi_het exqpignisdoggiherg s then Sopningsheblepd intp i tablet, caplet,

pill ol devick forkiid BECAHIpRETVE BtoesSHth :
Qsmagent. Pr essurel%ies gener at ed W ¢ hi n@ﬂg&é%?i‘%gms may

be fprmasel yong Ry el widseyariety obpiessss usedindhe ifahwioatian af
h@fhddetf Bes| ¥ 00
phi et oy FABnie) RO ol P e b6y vt

Prefyes 8ad aralidlaperastany tabletaugsseettordltkagen irsthe retaSee for
ex&hpd REmiRGE TiRY S&éx?éésﬁarﬂraafcee ﬁ%@c@ﬁ%éﬁ%&@itiom 2000.

envi r onnment Qf use I nto the cor
Thesanpressedydemice inag badé aby shapreginohiding ravndgotad, oblong,

L. h I ol yneks osnogens, (or.
oYM N il B 8RR 1B TS SV SPTBtGRRtpace
mayyhir fgshiouind, quakyvee os coaixh i oni ¢ and noni onic, often

referred to as osnopol yners and hydrogels. The anpunt
of water-swel |l able hydrophilic polymers present in the

In ?@taﬁn myofaméﬁa:mmfah&e% bP cﬁ%pfﬁéﬁ_@fl,_ B0 deti%e ﬁ%@& Et&lf@l{gﬁeﬂ of
or , 0 . nrmitein xampli es o

at et R PR R PVHE [iRe hrhblspih 10 kR b Shoenedly i the

frapioaky foREes alsd N SACBIAE tabest haktfiltsPfeqaRbs id @b @bkt formed
ol yeth L%ne,oxldg %fEC»,_polyethylene | ycol (PEG,

o RIS Avigey Bythy PP sFgss Sactignsl oxpe e table

AedlRaeiay fake ] ' '
N P T

Hapdness T M The/spmprymiop Ve spniisedde schimve this strength
wilP MEH AMFOrCHBR Q126 BB s tblel HY QER&!?@}D Wil be greater than about 5

kP/cm?. Friability is a well-know measure of a device's resistance to surface

abrasion that measures weight loss in percentage after subjecting the device to a
standardized agitation procedure. Friability values of from 0.8 to 1.0% are regarded
as constituting the upper limit of acceptability. Devices having a strength of greater
than 5 kP/ecm® generally are very robust, having a friability of less than 0. 5%. Other
methods for forming matrix controlled-release devices are well known in the
pharmaceutical arts. See for example, Remington: The Science and Practice of
Pharmacy, 20th Edition, 2000.
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nononers such as nethyl nethacrylate, vinyl acetate,

and the |ike, hydrophilic pol yurethanes containing
woOangeeBie® bl ocks, sodi um croscarmnel | ose, carr BQERIS206/045289

hydr oxyet hyl cellul ose (HEC), hydroxypropyl cellul ose

(HPC), hydroxypropyl nmethyl cellul ose (HPMC),

car boxynet hyl cellul ose (CMC) and car boxyet hyl

cellul ose (CEC), sodium al gi nate, pol ycarbophil,

gel atin, xanthan gum and sodi unstarch glycolat. O her

materi al s i nclude hydrogel s conprising

i nterpenetrating networks of polyners that may be

f 0 ensa rrerl ation,
As Aot B AeRirined HERR SRS AneclBe BpipRied Bl
osﬂn};btic opimmdsiu devinen Gueh sle\sme:hgmretlmeluda&tco%mﬂtﬂﬂﬁ@ one or

swel,l ab rophjlic oI mers i ncluyde but are
maf§ pEFTR AT HEPLSRSEIG & Pois? DeUAnls CPGUstP M abion-
erddME coBig suffoGh@ing hhfgédfé Qs}lﬁé}ﬁcorﬂﬂhy Bl I1hE oPGafr &M the core
crosslinked versions or m xtures thereof. The core ma

front 8 2AYRAVS FRVESPTBEHOGERE BV BsirHgRARE relrase Bihexisiasto

OIS P ERDFEELERB ko e dnbBoRRER SFke! me&tilﬁ meegﬁéﬂém% 613@
about 70 wt% (i ncluding, for exanple, from1l

cogting is pp{yanerig, agrepnswsrpeable,andtiias abktmtgmcrsiehvery port. The

Cor\%ﬁﬁe §%H@Jz ﬁe\HEQ@ﬁ}E&]aﬂ?'ll‘?ﬁudés% ésbn?cﬂ %ggtta&'ﬁlc}x gk t? i&bibe

capabl ng water to ther an osno

' wapgr ésqm W&}‘iﬂémg enyirgnmenhealsueh p ecmbpemble membrane. The

osxﬁHﬁé Qgé}ﬁi Qtaﬂ ﬁtlh [ﬂ% col¥ BF ffll dé’\ﬁgé Hla]y?J ga%ﬂéous elll%gle

to magnesri um su

hY‘éﬂ@lpbﬂicd@lymaﬂ @1 ll;lma&l’decanl @mogsn,chlsmkndsw:mm aieosrhagelm UPFessure
odi_u .sodi um

s G SaRPBTRL NG s B St RREPY B Seiviasn

orifin¢ {clftasizerdenigited|to mipimize soluts &ﬁfusmr\bhlla);brﬁvd:mﬁgl thebuild-up

ofrgffi ngagie, sucrgls:es gl ucose, fructose, lactose, citric

glydros@icoressireiea®- "t artaric acid, and m xt ur es
Ostrimem:exgénts Icfeam?zli Hﬂbﬁg&ﬁﬁﬁdbf@ﬁ]ﬁ@orttdf&vaﬁ&: @&ﬂlﬁhé §nvd1ronment of
itol, sodium

% %1 ﬁt&x‘e rose, mannjtol t@g

USEIREY, e(fé’re P d‘&vwg SRt a8 wclucis hwb pre npt Brptsdo egger-

swbllMHlél ﬁ?dx@phdlii%o\l’ﬁﬁé@t ahdbsnfSHng (MSSnRREn S X Pk ﬁ{ét&)re may
t hat enhance t a)S(E)erformamce of the dosage form

mCH%WWbﬁW?]éa%? rpphijic pohnersi brfh denip pod sewionig, OiSm:h
ref@d8d td MESSnPOIRNES RhE BY & Fe&' qge a&@&ln%f%te?' ®llable

surfactants, water- so e polyners, pH nodifiers,
hwrpph@wolmm@r@senﬁng,he RPTS, My sihge prmabant 5 to about 80 wt%

(in8RHiR%f 8R4rple, 10 to 50 wt%). Nonlimiting examples of core materials

include hydrophilic vinyl and acrylic polymers, polysaccharides such as calcium

alginate, polyethylene oxide (PEO), polyethylene glycol (PEG), polypropylene
glycol (PPG), poly (2-hydroxyethyl methacrylate), poly (acrylic) acid, poly
(methacrylic) acid, polyvinylpyrrolidone (PVP) and crosslinked PVP, polyvinyl
alcohol (PVA), PVA/PVP copolymers and PVA/PVP copolymers with hydrophobic
monomers such as methyl methacrylate, vinyl acetate, and the like, hydrophilic
polyurethanes containing large PEO blocks, sodium croscarmellose, carrageenan,
hydroxyethyl cellulose (HEC), hydroxypropyl cellulose (HPC), hydroxypropyl
methyl cellulose (HPMC), carboxymethyl cellulose (CMC) and carboxyethyl

cellulose (CEC), sodium alginate, polycarbophil, gelatin, xanthan gum, and sodium

-30.



10

15

20

25

30

| ubricants and flavorants. Nonlimting exanpl es of

addi tives and excipients include but are not Iimted
woaot7heses descri bed el sewhere herein as wel|l aBCT/US2006/045289

m crocrystaldline cellulose, netallic salts of acids

(e.g. alum num stearate, calcium stearate, nmagnesium

stearate, sodium stearate, zinc stearate), pH control

agents (e.g. buffers, organic acids, organic acid

salts, organic and inorganic bases), fatty acids,

hydr ocarbons and fatty al cohols (e.g. stearic acid,

palmtic acid, liquid paraffin, stearyl alcohol, and

st%(lajg Qg%ng %.é?él%frt artlg1 Celr.lg g%ﬁd%@dgogqegsc%%ggggg lntérgte)r?e?r_a?irrllg
nefvparksof polyirers iha) negtberforrsal by hddities beb$ cofidisation
ggébttan nost ear at e, s%c har ose mpnost ear at e,
POl A8 S RBIPERFIE af W IR APEPEES Yydrepintie and) |
hyBfiphokitahoyoRae sl ki habe RSt AkAtionedUW AGLAMIBb{hW@irophilic
ﬁ%@gl,s | fates (e.%m.sodlun1laur | _sul fate, magnesi um
pofandss include bitare npcimied tp REOGPEGoPYE: hydismeroioponsiose,
HINICY S8R S@R 1 HoYAE) poly AR AN E W&%Q{iinked versions or
pol yoxypr opyl ene et hers,” i icl udi ng copol yners
migREpeideseofnol yt et r af | uor oet hyl ene), and i norganic
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cyclodextrins, sugars (e.g. lactose, xylitol), sodium
Theicaremayalsedneludy an Nempgen Gorr ogmegentp ks anfount of osmogen

e R B, LG Bl oot
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osmotit gressue rgnmierat(hcsm Itise lﬁairiéﬂdsmg gbfé‘og‘mﬁﬂé b‘iﬁﬁing. Typical

cess, suc itives may be added directly to the
s SR i ud Bt st PO e P AGR I S TRy
chiveide] vl ciancenbi@d, isodiuaNEAcEdd) SitlahyMbridl, PRRES LR subfd)

Jhat the addi éj ve i.s dissol ved or suspended in the.

SOl P FaTRAPALS S] @be‘#_ﬁte’ At sylfateepgtassiumichipmisie; sadiam
sulfRY¥, Mendtleth1{t6], bl SabitheiRRItaY Tﬁlﬁ}‘lbw sv%reé‘t% gﬁm}&g’e,a' d

in formng the final contfolled rel easé devi¢&.

frugtone. lavtosn gitBiansh suesinia cidstarie agidy prbmisnmsis dhegeal In
r -
celﬁzﬂﬁ efibodRh EntelrtHe obﬂ}sgéi&gxs%ﬂn%% 1A &8s A Elé%g%f];r/nﬁagxrﬁﬁgf; 5{9&&’)1,

t
lerei n, such as a sol'id anorphous
sodinayehlenidm incdnding combitations theegoft hat conpri ses a
= 1 $h-a . coating.surkoundin
THELR S Bl £ R YRRy oMl s SR B BRL BR re
pedformagica of theedosage fqrimeot thatspromotes sthbibityg ttatietirgd elsprocessing.

Sulf g@cﬂﬁ%ssandsékrcgﬁgﬁtg ri]&c‘tlude\'@f)l%[iflg g{dsz,b slu?fa%t?alr1¥strl3s/ra§er? Qoquble

polymers, pH modifiers, fillers, binders, pigments, disintegrants, antioxidants,

lubricants and flavorants. Nonlimiting examples of additives and excipients include
but are not limited to those described elsewhere herein as well as microcrystalline
cellulose, metallic salts of acids (e.g. aluminum stearate, calcium stearate,
magnesium stearate, sodium stearate, zinc stearate), pH control agents (e.g. buffers,
organic acids, organic acid salts, organic and inorganic bases), fatty acids,
hydrocarbons and fatty alcohols (e.g. stearic acid, palmitic acid, liquid paraffin,

stearyl alcohol, and palmitol), fatty acid esters (e.g. glyceryl (mono-and di-)
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wat er - swel | abl e pol yners. Such osnotic delivery
devi ces may be fabricated in various geonetries
wonaed7wd21weg bi | ayer (wherein the core conpri sesParTaiS2ge6/045289
| ayer and a sweller |ayer adjacent to each other),
trilayer (wherein the core conprises a sweller |ayer
sandwi ched between two drug | ayers) and concentric
(wherein the core conprises a central sweller agent
surrounded by the drug layer). The coating of such a
tabl et conprises a nenbrane perneable to water but
substantially inperneable to drug and exci pients

contained within. The coating contains one or nore .
ST ATy B VBT G B ALYt BIPReP (. sorbitan
méliosGeabne)tsatdafcsel rayRdst €aratb Oacel@irbseahbiipaliRatd! $tdlium stearyl

| aye ) of the_core
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ﬂlﬂ‘g’fﬂt%ﬁ’ Relypreethiylsne seroian eftrsh riragiaiste-enalkybwifes(es
sodfteh hueyl apiThlel MapAdPImIRYPLRTRY! y@i%xl%}s ﬁvy% irpggveelfmene

swel l er | ayer consists of "an expandabl e W th
slygolsipelyserycthulene igbreals, pehsxyethyisantpolyonyeromilenseathérs,

inéﬂdﬁ%% Wﬁm@fgqf}ﬁ g)%%)h@t%fglorbémﬂrlgﬁéf Xnﬁ?d fnkc Iréé?ﬁ@xlﬁg ials

the menbrane, causi e agent to a pensanl e

(e & thdw gslcie Rhospbate) canelodey tritisesugpey (sge ladtespexylitol), sodium
s P 40 0 5 e RS B O oot

(eagyeRtploth” WkV] (migralirpstalline tethdbswg(et be Adicst™ ) uwhicaferysedline

. . D del i d f this t . Qf
RIRERELe P850, SRS S 3o S0
Whagetite aghuatt deissrilbediedrbindss hirsolid ahershous dixpestgefaned bhe

ate of drug,del.ivery is contralled by such factors_as
sof P e gt Yoy el Byl B Sprhwgtingsolition
wmd rmhhmgpm@@gﬂtr @eﬁglfipémﬁexéfru@rﬁf emrr]aaiddméiﬂxlahl@mg Ii)ol}&xb&d
.degr.ee o ophi .l.icity of the hydrogel | ayer, . an
digng ‘%’hﬁc&éggtéﬁ% gd ve r-PeZ‘a%R}Y*‘é&?f SPHB%’é‘eg K} thesglytipngasa shurry,
Alggrhatiely, saPPARELRéSmhP B all e RAS WL tHRQpFdIL S ESSo8Ess to aid
the coating will reduce the release rate, "whil € any of

in fprming theghial gonrolled redgasadevienie rel ease rate:

i ncreasing the perneability of the coating; increasing
the hydrophilicity of the hydrogel |ayer; increasing
A poeligdingiexampieekan esmgtic dryiek eogpsistsmimingion gndre dewg lagers
LGS ' 1GE' S S . tenials
col A5 75 kRl ik AR S5 e S RO AL
dispgiien, end asweler ayenthatiemupiidve @ watereswellabiepdlymienotitde

cow&&urpolagdﬂ&%g Mglgaﬂ9elo ér[heiwe?f%%‘ ia%g %Jatcil ‘feia}lelr ¥nay contain other

excipients such as tableting aids, osmagents, surfactants, water-soluble polymers and

water-swellable polymers.

Such osmotic delivery devices may be fabricated in various geometries including
bilayer (wherein the core comprises a drug layer and a sweller layer adjacent to each
other), trilayer (wherein the core comprises a sweller layer sandwiched between two
drug layers) and concentric (wherein the core comprises a central sweller agent
surrounded by the drug layer). The coating of such a tablet comprises a membrane
permeable to water but substantially impermeable to drug and excipients contained

within. The coating contains one or more exit passageways or ports in
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acceptable carriers. In addition, osmagents such as

sugars or salts, including but not limted to sucrose,
woaet7oszies Xyl it ol , mannitol, or sodi um chl ori deCcTmnsy06/045289

added. Materials which are useful for formng the

hydrogel | ayer include sodium CMC, PEO (e.g. polyners

havi ng an average nol ecul ar wei ght from about

5, 000, 000 to about 7,500,000 daltons), poly (acrylic

acid), sodium (polyacrylate), sodiumcroscarnell ose,

sodi um starch gl ycol at, PVP, crosslinked PVP, and

ot her hi gh nol ecul ar wei ght hydrophilic materi al s. In

I
co%‘?ﬁuxﬁ?a? p;{glggg K vvay% %éry eB(g%F ééﬂe Hér{ ert¥1 S ent The

drugreomtaimhxg layenm)auﬂth@goﬂehﬁnfhimm@afg Cgéht (iﬁMuBi@xg tiBRLN
ven on the edge of the tabI et
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oflafeRpantiable Hyldeo&X tweith 6F watholiN £l diedtiat BsmdfiEa et
passageway(s) may be produced by nechanlcaf neans or

by laser drilling, or by creating a diffcult-to-coat

; ab?l@@ed:)ﬁi dnRubaky I%Edll%h lﬂﬁcetagfet %Hﬁfﬁ'e?kna&e? ?llu"oﬂ ﬂ&éf ing

et conpression or y ot her neans e OS
mepkiepe Cé‘aﬁn&ﬂsec?&?ét Waf@ém\ﬂ dippensshieragesous agerttoarai causmg the

h §i=U i as
8455/} S0 et ag ST E&S rﬁ'ﬂ? praie “9’??%%3%9 forting the
ag?’ﬁ(%‘F pbthgrexi naﬁﬁa@e‘aaya’ﬂheeage@o gan s‘mdl alchegmpfexrmg heedrug out

o) 1 4 1S oracli S
TR U OIS ISR A SR B

dispolyed gr disbérsed in tha aganpahaiyis eaplellekieﬁ‘mb ¢hd extinpdsagewalyi s
coating by drilling a hole in the coating, either by
use of a |aser or nechanical nmeans. Alternatively, the

Thp aats af dm@der}wr)bs coatroted by smapﬂaurfor:n@ the perfmhéablitgfantine
oatin ating.a re fhe tablet that is

or n
thi eSS 8% e ospm 3 % fg)&g]yég-cq)rﬁaw layer, the
de@'ﬁ’b ofll hyﬂirbphlhaﬁy o EﬁHhﬁir@QéI &Rer CinRhé §tﬁ'?ace(a§éa &¥ the device.
ThSqu?iHLﬂ%ﬁ ressed care COﬂprSIﬂg} an agent
8% %?‘ém PPICIYC Hpd inskspsing the 1P1'Eﬂe§% ef thmeatmg
will irédule Bt 1RERABGRI, wHIREAR) &F thd SolHALE W R i baseqhd H:!l%%g rate:

i s resent in the core fromabout 2-0%to about

mc\?\‘asa’r&t he permesbiliy oh regoatisgpinersasing theomydapphiticitof the
hy&’@géltlayé}p/h@/ea‘ﬁﬁggﬂé osxﬁ@l)ic ﬁréﬁ?ﬁr@ br cﬁcﬁé Qhﬁtapasg [ad/er or

surroundi ng the core; east one
incggasipgthe deviges @fffﬁ?@raﬁ@abl e layer (b) for delivering
the drug to a fluid environnent

Other materials useful in forming the drug-containing agent, in addition to the agent
described herein itself, include HPMC, PEO and PVP and other pharmaceutically
acceptable carriers. In addition, osmagents such as sugars or salts, including but not
limited to sucrose, lactose, xylitol, mannitol, or sodium chloride, may be added.
Materials which are useful for forming the hydrogel layer include sodium CMC,
PEO (e.g. polymers having an average molecular weight from about 5,000,000 to
about 7,500,000 daltons), poly (acrylic acid), sodium (polyacrylate), sodium
croscarmellose, sodium starch glycolat, PVP, crosslinked PVP, and other high

molecular weight hydrophilic materials.
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surrounding the tablet. In certain enbodi nents, the

devi ce i s shaped such that the surface area to vol une
woabiimwetied a water-swollen tablet) is greater POams206/045289

mm 1 (including, for exanple, greater than 1.0 mm 1).

The passageway connecting the core with the fluid

envi ronnent can be situated al ong the tabl et band

area. In certain enbodi nents, the shape is an obl ong

shape where the ratio of the tablet tooling axes,

i.e., the mgjor and m nor axes which define the shape

of the tablet, are between 1.3 and 3 (including, for

| t 1. nbodi nent, th
i BBk 87 BTYE iy Btk T SIS IE 12 o
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luent. In céertain enbo ntrain
meﬁﬁ?tl cl es of agents descrl bed herein in the extruding
fluid during operation of such osnotic device is
desirable. For the particles to be well entrained, the
Thg gemotid dgyict samnise be Ir&pbr\sleld ahomtogendduy lcdrdmlﬂ*muﬁdéd'l'ey a

unl e in.the
s A SRRE MO T8 skl o
canjbg ineoepraed mtbattablet oxars ahd abseadperteatblh emmmaﬁe 86#tthg can be
onents. Nonli

e Boftvorh BpRablbe g ARRARE P of Bl e Fates A
drmmwasy podigewastanchergby foetnetien ﬁﬁs cating lgmﬁmlhg R(HoM in the
Vi Ce

[ | yl
coffing BRI e Teier PEmeEh el Phegsallipaiiygly, the bassageway
maJ?thSbi‘rMéd BY yupiting b @S ARI®Y the $6atspbrP drBatirff: a region on the
tabfq% ¢ Sfﬁ rﬂ]é) and ot her disintegrants known to those
thatdgyditHoYln S cpats asgeprahsdihovpoln enveempadiment, an osmotic
deVie¢ BothpLisdRn (a) %C&'i%léi-'la%}eﬂ E6mpAIItSd ML léoﬁ\?hgl‘ﬁ fﬁ{‘a%ent

ot hers. Several disi nte{gcrants tend to forntg
described Begern, () ¢ hydugreethyicalialops, sad (i gnoswgees] Wherein the

hydroRPRthPRHE¥EER priRB: SEtht B8 fr&ﬁlrlig\gﬁ {3 bO%o about 35% bg

di sintegrants provide a nore rap I spersion o
weghy gne e osmagent s presant fremabout h‘é%vtatabrbutéiﬁ)fyebg vxtdngut () a
#
oA A PP, Sy prppres i
thejwaterRemaalle lnperi (hsforldfphmmgﬁbahtum ﬂutdmwmsmnt s

sur%ﬂft{déetfh% Qémt Bﬁ%&fﬁn EABBEIRANE ahd SMERAA NG BB %at the

surface area to volume ratio (of a water-swollen tablet) is greater than 0.6 mm™
(including, for example, greater than 1.0 mm™). The passageway connecting the core
with the fluid environment can be situated along the tablet band area. In certain
embodiments, the shape is an oblong shape where the ratio of the tablet tooling axes,
i.e., the major and minor axes which define the shape of the tablet, are between 1.3
and 3 (including, for example, between 1.5 and 2.5). In one embodiment, the
combination of the agent described herein and the osmagent have an average

ductility from about 100 to about 200 Mpa, an average tensile strength from about
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When used, the disintegrant is present in anmounts
rangi ng from about 1-25% of the core agent.

woab@EroesieB ubl e pol yners are added to keep part PCras2mb/045289
t he agent suspended inside the device before they can
be delivered through the passageway(s) (e.g., an
orifice). H gh viscosity polyners are useful in
preventing settling. However, the polyner in
conbination with the agent is extruded through the
passageway(s) under relatively |ow pressures. At a
gi ven extrusi on pressure, the extrusion rate typically

0 Lt h Jj ncreased viscos|.ty. Certain polyners in
o S ifnle ey T REP o eaeat Tt o Sb i S st 02, The
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knsoI utions Eﬁw n8t€ hi Vi gico& ty yet still extrudable

B RRFSLEltal theardrensadingtipph seRppriifyIgh farputatigagome
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WWGE%%&{@Q@%@E@%@%% %nzggxggml{g iia}nx%jjrtaﬁ)gar%oalgou? & -(}SLZ;V;)rf the

core agent.

7 I

Water-soluble polymers are added to keep particles of the agent suspended inside
the device before they can be delivered through the passageway(s) (e.g., an orifice).
High viscosity polymers are useful in preventing settling. However, the polymer in
combination with the agent is extruded through the passageway(s) under relatively
low pressures. At a given extrusion pressure, the extrusion rate typically slows with
increased viscosity. Certain polymers in combination with particles of the agent
described herein form high viscosity solutions with water but are still capable of

being extruded from the tablets with a relatively low force. In contrast, polymers
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and about 2,500 cps. In certain enbodi nents,
hydr oxyet hyl cel | ul ose polynmers for use in these
wounolayes osnoti c tabl ets have a wei ght - aver ageT/us2006/045289
nol ecul ar wei ght from about 300,000 to about 1.5
mllion. The hydroxyethyl cellul ose polyner is
typically present in the core in an anount from about
2.0%to about 35% by wei ght. Anot her exanple of an
osnotic device is an osnotic capsule. The capsul e
shel |l or portion of the capsule shell can be
seniperneable The capsule can be filled either by a
qui d consi sting of an agent descri bed

ha B IR R BhiiF eSS PRRLEC Y B8h it oot 80 660 dromot form
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s asdatastel i btk i e SR By SR b

of seftlimgdpersesesi ng an agent described herein and a
swelling material, preferably a hydrophilic polyner,
coated with a nenbrane, whi ch contains holes, or pores

In eé¢rtaig gmbodingdnts, ithe Whuaraqhxbbapolymerseﬁov buchesendtic ddvices do not

.can tru and car out. the
NN T TN R .
1orpc)ply1|ym’er CAmoFr)ﬂthlﬁg|eﬁmmgwoﬂlqﬁi@qbnﬁt??]cﬂym%ﬂfdﬁ1ﬁg solutions

ens. Poro ol ve in the aqueous
ne R S Reooigd el RIS Al ot nE ool 250K (i
mdngmhnarmmgmmyned;wymmlmemmmw fFoth Hideule &ﬁte@f
wat er - sal ubl e pol yners such as
AQBRla T on, I et koo M 0o B0 ien datfons and a
deQJey 6£PSlym eBiUSH 15 €quall kI SBR 3, 700§ NAEHET2EHHOT qir@@ldeg effective

it1on, pores may be fornmed in the coatin y
dﬂ{% Qv Ryt FBPERTIZHOP, S lopaes FhoutidValgy weight of thercose when
cotiBRRad Wiftfdn M&nh iNdthisB1 30353 NY is %Sl'ﬂglﬁm'v?mgﬁw %%ﬁe nbA%nic

menbrane material may conprise any f
celpdeserather thatds selrbly ipdioy aredld writeh Theeiseasity oﬁenmasmueon of

Na@bsdl %@Hfﬁ%ﬁ@t £BreviuId L Rer {?Bf}gm‘) '3?2{%‘?]&8 eQDOSIttlbgoO

on the tabl core I's porous con Fer 2%
anpthaa LPOASPSr possesses a macr oscopi ¢ hoIe for water

In éé?ﬂtﬁr?éﬁb@ﬂgaeg{s“ gy&l%'x?@t% Iceﬁnl%se p&eymers Por use in these monolayer

osmotic tablets have a weight-average, molecular weight from about 300,000 to
about 1.5 million. The hydroxyethylcellulose polymer is typically present in the core
in an amount from about 2.0% to about 35% by weight.

Another example of an osmotic device is an osmotic capsule. The capsule shell or
portion of the capsule shell can be semipermeable. The capsule can be filled either
by a powder or liquid consisting of an agent described herein, excipients that imbibe
water to provide osmotic potential, and/or a water-swellable polymer, or optionally

solubilizing excipients. The capsule core can also be made such that it has a bilayer
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this class of sustained rel ease devices may al so be

mul til ayered, as described, for exanple, in EP378404.
woleer/aneagent descri bed herein is a |iquid or POTIUS2006/045289

such as a lipid vehicle fornmulation, for exanple as

descri bed in W05/01 1634, the osnotic

control |l ed-rel ease device may conprise a soft-gel or

gelatin capsule forned with a conposite wall and

conprising the liquid fornul ati on where the wal
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surface of the capsule an expandabl e | ayer forned
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despibedabsvd. he I|qU|d formul ation with the aqueous use
envi ronnent. Such devices are described, for exanple,
in US6419952, US6342249, US5324280, US4672850,
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yneri c nenbrane may vary between about
denﬁﬁteqi B thriiahlgt corg/is pREgws o cContaingsatersiobihle poMsigsns 00

poﬁ@@ses yﬂﬁac%s%ﬁﬁﬁc@fol@for% EJ: g??.lﬁ/d @ﬁggiél%gge %Bybodlme?ts of

generally range in size mmor grea
thig ¢laey Qﬁﬁuﬁtgmeﬂacleescaiqyms nﬁafmtab@multﬂ@yered,%aﬁzsmbadn for

exa‘i’hﬁgeih%l) 78§H§h port(s) may be forned post-coating by
nmech anlcﬁ

When an agent described herein is a liquid or oil, such as a lipid vehicle formulation,
for example as described in WO05/011634, the osmotic controlled-release device
may comprise a soft-gel or gelatin capsule formed with a composite wall and
comprising the liquid formulation where the wall comprises a barrier layer formed
over the external surface of the capsule, an expandable layer formed over the barrier
layer, and a semipermeable layer formed over the expandable layer. A delivery port
connects the liquid formulation with the aqueous use environment. Such devices are
described, for example, in US6419952, US6342249, US5324280, US4672850,
US4627850, US4203440, and US3995631.
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| aser drilling or may be fornmed in situ by rupture of

the coatings; such rupture may be controll ed by
wonv@mk2iesal |y i ncorporating a relatively snmal PChaako06/045289

portion into the coating. Delivery ports may al so be

formed in situ by erosion of a plug of watersol uble

material or by rupture of a thinner portion of the

coating over an indentation in the core. In addition,

delivery ports may be forned during coating, as in the

case of asymmetric nenbrane coatings of the type

di scl osed in U85612059 and US5698220. The delivery

o g Bl A58l fefh il P i o S e
comige it catdiy einbedirhans, the osthotic ¥a@fthollRl Qel@&%rﬁev?cre%oﬁﬁﬁg
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ol ] ection of beads has a variabl'e agent
of ﬁ’é}ArB% Reppdations seeh thabdrugrie suhstansially gniirely é@hmd thosugh the

deliverp %oﬁ(ﬁ)'o?‘fdbﬂ% aQQBb@ée%tt{) ﬁtefx@&g S'h%lg' (kj'ﬂxfg% egtgoe 1 throyeh the

overal | rel ease of drug tal ne
cogfingdnptsHalosselt: Ha%h\myp@és Wéh@é ANYipesBEOV Ay dpening or pore

wheg¥PHRE nfechBRCAIN b3 1 ﬁﬁilu{gﬁ ggga%r Sf"oo o{lt ed. tlﬁé{' daurmg the

t hi ck porous regi‘on’suc ose
Coatins@roesss OF Fels B8 DRIEe. Or%r'e'nptuhedmmag useg In sercwms e the

emEQ@ﬁﬁ Wc&%ngqggl%§&q i fan WaL evpx bl eg(g@t SaO wi%

Wien t coatin por ous,
(indpdingr foxr exampte, pertorga Mt%)oelaavwat fhbcbfmeéﬂ@abl e
mat eri al. When the coating is conposed of a porous
wat er -i nperneabl e material, water perneates through
One figmpof esating it hsemqmtmaagalapol@mdwmanbtaﬂa itiht Blas Ehe port(s)

imtin osnoti ¢ deV|ces t hat
fortAR Mlere MR bt o (B ha ot i Cwssebaieh frmpiymerts
metdBEBRIR TP varsusdiweensdut Q@hhd[‘ 860 RhE(iRALIRE LS e;c&nf)fée
ext er nal fIwS8 uch as- water and may be conposed

betwion gpout 1201280 ks The femsia pfithe delivesy pert é.ﬂtrga)agenerally

range lri sigé frohhen t¥aheo nhResy g‘:@&%ﬁ(lﬂahmﬁf forkR leI ProIrpﬁaout 50
The nmenbranes may al so be porous as
to 32’8?’ M Sy fliagneteny, Srelsportiebmay ge @S@WV-CWIr%ﬂanmbdlamcal or
t
lasdr @R n‘i’%&f RIBYWRUSImeLSH s%ﬁg'trupgié% gg{}%or y& oégz ucﬂx rupture may

descri bes anot her suit abl
be qapigollgg ?Yflfl@ﬁ’flam}ﬂyséﬂﬁméowma awalagwehyrsm}illubéaéc gzmtxynmno the

coaﬁﬁg Eelh\?éi“} B@Hk ﬁT ?aatls%r 5e3kMBA 5 9,%%3% L¥Sion 1% p10g OF ater-

nbr anes
soluble material or by rupture of a thinner portion of the coating over an indentation

in the core. In addition, delivery ports may be formed during coating, as in the case
of asymmetric membrane coatings of the type disclosed in US5612059 and
US5698220. The delivery port may be formed in situ by rupture of the coating, for
example, when a collection of beads that may be of essentially identical or of a
variable agent are used. Drug is primarily released from such beads following
rupture of the coating and, following rupture, such release may be gradual or
relatively sudden. When the collection of beads has a variable agent, the agent may
be chosen such that the beads rupture at various times following administration,

resulting in the overall release of drug being sustained for a desired duration.
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be formed by the addition of pore-forners as disclosed
in US4612008. I n addition, vapor-perneabl e coatings
woayo@ezias be fornmed from extrenely hydrophobi ¢cPCT/US2006/045289
materi als such as pol yet hyl ene or polyvinylidene
difluorid that, when dense, are essentially
wat er -i nper neabl e, as | ong as such coatings are
porous. Materials useful in form ng the coating
include but are not |limted to various grades of
acrylic, vinyls, ethers, polyam des, polyesters and
cellulosic derivatives that are waterperneabl e and
wat er -i nsol ubl e at physi ol ogically rel evant pHs, or
are susceptible to being rendered water-insol uble by

Coukiaps fal bl deabdirhiRfopor&il’ R asEMmetrds sl i\ denser region
ting exanpl es of suitable polyners

Nonl
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, CA nethyl car nate, 0Sé€
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utipize¢ derwerveasnga‘ mnhlde U&agaﬁﬁahmchvswzﬁ&mm Shichidenst @latings are

n uca tr| cet at e
pehil ﬁ’? st néi‘ﬂﬂ‘/ PO iiter Y BE SpRbgied of apyof the
mdjmaﬁs giﬂ[tlohgdirrrﬂubﬁt ederd fywelh as vihey haceipihteatiepolysiers
knPPG‘ PEG/ PG copol yners, PVP, HEC, HPC, CMC, CMEC,
PERen ¢ . HPMCAS, HPMCAT, poly (acrylic) acids and
The smmlsraaesjmaglayso &dmrbwsmlmaseacm@l %x&ﬂﬁleeﬁi BBS654U05 and

é rs t tarch, dextran, dextri

USRI Svdsiheoered Bommvaicreuty il eet. Jabj2 8 dsseribes
anGBEY SilHabR 186 ceRTbY RIrAMSHatiA e FomPP I Riave @f‘a?%ater—msoluble
poE@Eywnyl hal i des, polyvinyl "esters and ethers,

g mbkﬁma@ymlﬁ‘élﬁaédmge The prqugrnemhranes may also
m BYRiHeSddith %135& REnROCH 6i6q duﬁe@s@m%b% uhpg‘dcﬁtlon

pol yner in parti ose ethers, cellu
vapastiermeable coetingd mey vt by fosnhé fom exteemelydiyldtdpd)sbrc

magﬁrgdly Qléhva%?oh%h Pené Oﬁggg&iﬁgltl&é{nleﬁhgénéﬂl%t & IE] rdense, are

stituen coa ar e
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6518 d c.0
in ﬁ%&gﬁ{ey&ﬁﬁ)l% it 'S%g@ugglén 16]%?’ V§“8§F g{ﬁﬁgg 8f acrylic,
virgts bthiees, pohentdey, ipolyeserspmidseluldsicalerivhtisesothpiodry Weiter-
per%?e%bféEa.Cﬂd \gvgt%r-(i:nos%‘iubqg at ﬁgglollgg?gal relel%/lagts eHs{Jl %?tag; seusggp%ble to

being rendered water-insoluble by chemical alteration such as by crosslinking.

Nonlimiting examples of suitable polymers (or crosslinked versions) useful in
forming the coating include plasticized, unplasticized and reinforced cellulose
acetate (CA), cellulose diacetate, cellulose triacetate, CA propionate, cellulose
nitrate, cellulose acetate butyrate (CAB), CA ethyl carbamate, CAP, CA methyl
carbamate, CA succinate, cellulose acetate trimellitate (CAT), CA
dimethylaminoacetate, CA ethyl carbonate, CA chloroacetate, CA ethyl oxalate, CA

methyl sulfonate, CA butyl sulfonate, CA p-toluene sulfonate, agar acetate, amylose
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PEG. Coating is conducted in conventional fashion

typically by dissolving or suspending the coating
worb@Erocalési n a sol vent and then coating by di ppCmS2006/045289

spray coating or by pan-coating. In certain

enbodi nents, the coating solution contains 5 to 15 wt%

pol ynmer. Typical solvents useful with the cellulosic

pol ymers nentioned above include but are not limted

to acetone, nethyl acetate, ethyl acetate, isopropyl

acetate, n-butyl acetate, nethyl isobutyl ketone,

nmet hyl propyl ketone, ethylene gl ycol nnnoethyl et her,

.et hyl en acetate, neth ne .
i O Bl TR DR Bt i ol SpgReE Or Emedhyl dectate,
trinéetato o F ket beahigudR My ated eﬂa&%t@l\%ﬁﬁééﬁﬁeem ,PEG, PPG,

, hydr of t
PEGFRG) SRponTarEor VP RHES: FUE o SR VSRR s uch
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as di et dz@ pht ﬁf’;\dll)%t( e ﬂﬁ?;@?@?&ab egggpigg |1§r:1 (gﬁ{;ﬁ%ér%l%ﬁgmds

ang estegrrpdropphaness tyareef, piareh dexteno) dextenachitosan,spllagen,

(3 U t é
s PRSI, FOLECIL J013ROHLL A ] AL
powamylﬁ@bdmyowwlwetewmh@m natwrabwepes anssyhthetic svaxes. In
t I | ed th a
v oA USSR Bt
celeloneetbEss, G@lumemste\rapmd celhﬂ;osdl%tei‘-@ﬁﬁtb ikgQreBulasiplderivatives

' dr
hay R G o e i s PR nG, Boppinamayrriaiprs g o
detif»'edﬂjrdnqpﬁip baarylpo)l acidsr adsasters, @Slﬂ%e}thﬂtdf?ﬂ@&mds and esters, and

I|c |vat|ves t hers,

coBE] tsiret 15k Gostine adeih reramd BN sietptgdthe coating
cofnpligss myélldn@dw g615me? ahy PIEY, |theﬁ§6a@ih§ c@ﬂﬂ)ri@&h@élﬁllose acetate and
p tural waxes and synthetic waxes. Hydrophobic

‘croporous coating materials include but are not
limted to pol ystyrene, polysulfones,
pol yet her sul f ones, pol yet hyl ene, pol ypropyl ene,
CO@BPW apdugted g peravensignghiashion. dypieally g)b dlosa@lvmmor suspending

th@sdaylhgnﬁaéﬁa% AL RELERS] thel e&ﬂ%@&ﬁg@g u;grggtcb &ras“y

known phase 1nversio
paygp@ing @eﬁ@tﬁam lermtpodimentertbé Coathigrmmthmrmmes; to 15 wt%
| fr
PO T PRSI rE MR ol BT oRE R halicBly aboye
mcé@dqhut@ne ndt lpoitgdrr adetore, inathe'h tcesatevethyl acxetalw , Gsopidpytl 0
h i
aCéetétgg% }%ng lr.‘ibq;g ﬁ’%ﬁl}ﬁ ?fo%r ﬁ't] lkot%ne l’{le Pf))rolpg ketong et}\leene
glycol monoethyl ether, ethylene glycol monoethyl acetate, methylene dichloride,

ethylene dichloride, propylene dichloride, nitroethane, nitropropane,
tetrachloroethane, 1,4-dioxane, tetrahydrofuran, diglyme, water, and mixtures
thereof. Pore-formers and non- solvents (such as water, glycerol and ethanol) or
plasticizers (such as diethyl phthalate) may also be added in any amount as long as
the polymer remains soluble at the spray temperature. Pore-formers and their use in
fabricating coatings are described, for example, in US5612059. Coatings may also
be hydrophobic microporous layers wherein the pores are substantially filled with a
gas and are not wetted by the aqueous medium but are permeable to water vapor, as

disclosed, for example, in US5798119. Such hydrophobic but water-vapor
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prevented, the resulting nmenbrane will typically be

porous. Such coating processes may be conducted by the
wonrorasses di scl osed, for exanple, in US4247498CT/US2006/045289

US4490431 and US4744906. Gsnotic control |l ed-rel ease

devi ces may be prepared using procedures known in the

phar maceutical arts. See for exanple, Rem ngton: The

Sci ence and Practice of Pharmacy, 20th Edition,

2000. As further noted above, the agents descri bed

herein may be provided in the form of

m croparticul ates, generally ranging in size from

e£q€in , .for exanple, from
ehhy bic polymers such as
poljuillkdniea ol Ptk Al Eekei BYREatRAS KIPshes Pol poM¥RLE. 10 a
fa su%ﬁ such as a gelatjn_capsule or a capsule forned
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RfralSl {5 ind 4981861 A VaRes ' \Bin rhdtBH)
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t ranul at i on idtoaid in formng a
USAODEF and sk Pastl; Hipiens crareleg apionsedryices mruThagepAred
using PacccdatSneswanf th fedrhfaBeticalAd. RE Yor XAmpil, IR Mington:

2000. In any case, the resulting particles my

The iSeirnee oud Prastice pt Pharmasy. 201k Edifian, 260@onposi ti on or
they may be coated by various filnform ng materials
such as enteric polynmers or water-swell able or
wat er - sol ubl e polyners, or they nay be conbined with
ot her excipients or vehicles to aid in dosing to
patients. Suitable pharmaceutical conpositions in
accordance with the invention will generally include
an anount of the active conpound(s) with an acceptable
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pharmaceuti cal diluent or excipient, such as a sterile

aqueous solution, to give a range of fina
woanmu@atisat i ons, dependi ng on the intended usePCThiS2006/045289

techni ques of preparation are generally well known in

the art, as exenplified by Rem ngton's Pharnaceutica

Sci ences (18th Edition, Mack Publishi ng Conpany,

1995). Kits The agents descri bed herein and

conmbi nation therapy agents can be packaged as a kit

that includes single or nultiple doses of two or nore

agents, each packaged orfornulated i ndi vi dual l'y, or

LR L MR I .
mln@mrtwgtmws gemralbﬁrqmgh%amtsmerfrémraﬁbucmuralt@ tQHSout 2ffnt he
norge agents 1n a

ti or
Cingllti B R ok it DGy 1o o SaFDr Sush e
mytipareidulaies mhay lﬁb Wk@@e foralx@niphe, iRackpafe SRR as a gelatin
i onal | qg adm ni stration or dosage
Caﬁsﬁ‘i“t LT %HL‘* Oﬂn froman aquepuraolyble; nqlxm@n sugh #p SIFMEAS,
HPMCorasarély: rdo@&tﬁ§s QEus?Ex'ik‘fén Hpﬁﬁ\sr?/ r'é lﬁglfﬂ nﬂnsti]%; 111%9 bt trmed

agents as wel uents or ans fo
intp artﬁli}ﬁtatcm‘ﬁt OTnubby ePrapTersion enatheo pacesses kac)wa in the art.

SubARIBGRHENGRS nk9BRAsAdd lﬂgr O th‘ EH%FQS gl%ﬂja%t{v 7 and dry-

descri’bed herein"and a accep
grapylatioaPro¢aspyse P@WOMWthzatnmd l‘dikr-aom@acbtmm a’reltecron gealing,

' nprise
or B0 ctind Seo ot FBYCORIMINA kB WY Sfqudtion processes,
themggnhmubmmremmmndmcnmemn mayrbelmamal abed td €orm

o E AR o Loy S0 bPmcece.

mx@pmw;nejmmmseg asdyl’bd:bléﬁdédmuh dysHRAicAaid it pRickNB) and

nonu e a functjona
orfN 3P P iR G 8 SRR el etAvalatioons Pisdersuch as
mlcgasﬁysmﬂﬁfmdfﬁmgﬁﬁb n’i@f Belixchide® as the(deDitiorIASHO BRY B3bAning
i.rritable ba ndronme, ulcerative colitis,

a syjiable ﬂ‘é‘éﬁpmgﬁaﬁ% g darexample Remingtons Thestsisnse end Rractice

of P2 EJARRCLOGE dn dhca @‘I@}@ultlﬂg rp%itﬂ:lesﬂh?y Klelnselves
tionally conprise a second pharhiaceutica
conshse

etﬁhSWPE‘&qu%W%gUW they mepy depddiedibyriairiony Shns
forinited Hﬂte@mé@wch Rg tendehe%%é@ of B -s%ﬁEM@'OQQva%%aéb ﬂfiﬁé ¢
pepti des and conpounds, "a phosphodi est erase
polymessy ontheygaey becembined g\aﬁt othemexsipientalor seldcles heaid in

d0§%§ﬁy%ﬁk§m(lncludlng those described herein), an
arrheal agent, an anti-obesity

Suitable pharmaceutical compositions in accordance with the invention will

generally include an amount of the active compound(s) with an acceptable
pharmaceutical diluent or excipient, such as a sterile aqueous solution, to give a
range of final concentrations, depending on the intended use. The techniques of
preparation are generally well known in the art, as exemplified by Remington's

Pharmaceutical Sciences (18th Edition, Mack Publishing Company, 1995).

Kits
The agents described herein and combination therapy agents can be packaged as a

kit that includes single or multiple doses of two or more agents, each packaged or
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agent, an agent that activates sol ubl e guanyl ate

cyclase and a pharmaceutically acceptable carrier,
woehi7meziedr di | uent. The pharmaceutical conmposPCTMIS2006/045289

conpri sing the conpound described herein and the

second pharmaceutical conposition contained in the kit

may be optionally conbined in the sane pharnmaceutica

conmposition. A kit includes a container or packagi ng

for containing the pharmaceutical conpositions and may

al so i nclude divided contai ners such as a divided

bottl e or a divided foil packet. The container can be,

e er_qr cardbqar,d box, aglass or
f°‘t‘1%la‘feé SFRLY ‘? c 0%\“?13 Rlg dpsesiof twag’r e agsninpackaged
or fmrhﬂhtﬂd én cdslﬁﬁiriahon O'fI‘hi;ts?l bhebs nioPé a@éxﬁ@ 62[@!5@ PeBdrfR il first

di fferent ta ner% a hlister pac %
coptaiier; 9 4he K can opy nﬂdlryelggliuﬁa OBEPT BIoTe haeq@mka second

containel.dThe coMamet BEERIAHEs Gre pRABEH WEhid 5 é@ aaanh L& ackage
t hat. re thaga ne contai ner  can be use %
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adé@iianall &mﬁdﬁ@h@%ﬁcﬂﬁé’sﬁﬁmg@?g} @ﬂh@leﬁjlebﬂs for ﬁﬁﬁl&l?tenn%ﬁ{e alggnts

in turn contained wi thin a box. exanp
as well s diluenty %Pﬂ?{rereapeﬁqrfommeuen packs are wel | known
in the packaging industry and are being w dely used
for the packaging of pharmaceutical unit dosage forns
Thps, 4he kits Carz:@qm,m@s a) aphiartrtaeeundae¢omﬁbslable borﬂpﬂéﬁﬁg a

{
cmﬂﬁ&gt?c?gés\éggg@e?%rg aaﬁaahsa{x%g% yalge at é%i%f%;ner vehicle or
dllperﬁn@phb)@qqormlagt <prq>anhagmg aThe Kits mag dplt’lenﬂaﬁ

orne t he Iastlc foil. The
insBhOGGR es R e B0 E o S the shatirodiiidompantttons fupe or
mogg of thesuetbeds @esbﬁb@hhﬂfad (ergl gﬁsyrdgxi’ﬂ%ﬁldam mdﬁilllyedﬁ&@elrs, IBS
t te nultiple tablets and/ or capsul es
(o SPES), SBCGRTRES BisSasf diogBn o i ebsadimsrsin dopttissak
dyspepsibenanmiees ﬁgﬁ:@@x@pﬁ fincgbialastrdintesiNATisRer, functional
erial is seal ed against t he

t
hedsugh b dsepohasee b dieate (GIP geouppRes drrighio bl

synfdi‘@ﬁb ttheerdllff@édlit&ndiaﬁh\é\@'aﬁh dtJb%dé@%ﬁ&%S&dd’i@ﬁ 568 ?w:th
U

g AE sul% the tablets or capsules are |n I VI
laghed gy ol Ifet exapnle, hegainedhe kit rya pptéhallywomipeise a

secbBé ?ﬁ&ﬁﬁac@@l’idéﬂ? @6mpB&atibh @&Bbﬁﬁﬁg o he PthdrlGad ﬂg‘ﬁ% agents

Preferably the strength o eet 1s sucC
includyhut D@t ligisduip dkose ancluding enalgesic pemidesiaed bbinpbeds, a

phd? Igdrfcggéfeﬂaﬁﬁé‘gﬁg%?orﬁaﬁf)@éhpgseﬁrtg $2Uf SasBRidtBGinhPSRESES:
disorders (mcludmg those descnbed herein), an anti-diarrheal agent, an anti-obesity

agent, an agent that activates soluble guanylate cyclase and a pharmaceutically
acceptable carrier, vehicle or diluent. The pharmaceutical composition comprising
the compound described herein and the second pharmaceutical composition
contained in the kit may be optionally combined in the same pharmaceutical

composition.

A kit includes a container or packaging for containing the pharmaceutical
compositions and may also include divided containers such as a divided bottle or a

divided foil packet. The container can be, for example a paper or cardboard box, a
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formed in the sheet at the place of the recess. The

tabl et or capsule can then be renpved via said
wopeatioagles |t maybe desirable to provide a w it PEWUS2006/045289

menory aid containing information and/or instructions

for the physician, pharmaci st or subject regarding

when the nedication is to be taken. A "daily dose" can

be a single tablet or capsule or several tablets or

capsules to be taken on a given day. Wen the kit

contai ns separate conpositions, a daily dose of one or

nore conpositions of the kit can consist of one tablet

h
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ta‘dptstfaplslat@sentmm a different gmrlinb? 604 Blisttr Padlti ie m;, dual
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Ilance W th the reginen. % of

cihlitate c
Sing e {OS R BT Ch o ioa RS CHICORBRIGn Atghwhich s n

mmmwttMMer of daily doses that have been
di spensed. Anot her exanple of such a nenory-aid is a

battery-powered m cro-chip nenDry coupled with a

A1l éxtiple 6F ¥ &1t34 a 58%9&1 blifér oﬁ%‘é ﬁ 1§tgf ?e{gk? e{wgin %n?\gg in the

for exanple, reads

ch,

%@ﬁgprgg indudnnhand ﬁééﬁlft%‘m‘ﬁl)almﬂ dor therpankigingof plhaem'atéimcal

') b r,ease c
i bl Sl S i O ORI o
a shest @ff gelatively g’qﬁ‘dnetnn@ c@vex@;lfwﬁﬂt 806] ofh ﬁref&aﬁﬁ&rﬁﬁﬁarent

04,935, and WO O 224 U. S
plalzs'tdggno geé't'ag let%r%i%thlé %ﬁkf?%xa%mogﬁss FECRPses AF ﬁxpa o thg plastic
foip OB aecepsaIonie thd bige aRDEBPE of FRBGIBKal thbiSts or capsules to be
020045582, U.S. 010031726,

peck 0L A et e R et gplggroisShY

capiled 06 b2 PackedV el HIARBR!s &ruaml&slé:%%%d iNREEQELI6

erence ted therein, Methods to i1ncrease

ac%’F‘gﬁ%P Fﬁ“ﬁ&ﬁ’? phest 8 ﬁé"eé\!g%tff Dagerial i sralpdpaaiishthemiastic foil

at thelﬂ‘mk dfthd ¥ofl whicBQS te Prom the dikd
109861 v\?ol’cgo/ g%gsée VO 01/ 49285‘39‘08“6 } 18 repgsses were

f“HW B 3704 hegablets qr ppsubes,ara individually seabedier erdledtivdy

sealdll, aDSENIRY] PhE ARREGS fbeﬁv&%ﬁ th&pRisti
03/ 004062 di scusses U ex euro g ¥ CFP Z)Sheemreferably
the strength of the sheet is such that the tablets or capsules can be removed from the

blister pack by manually applying pressure on the recesses whereby an opening is
formed in the sheet at the place of the recess. The tablet or capsule can then be

removed via said opening.

It maybe desirable to provide a written memory aid containing information and/or
instructions for the physician, pharmacist or subject regarding when the medication
is to be taken. A "daily dose" can be a single tablet or capsule or several tablets or
capsules to be taken on a given day. When the kit contains separate compositions, a
daily dose of one or more compositions of the kit can consist of one tablet or capsule
while a daily dose of another one or more compositions of the kit can consist of

several tablets or capsules. A kit can take the form of a dispenser designed to
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and UEAI mnetics which may be used to target the
agents of the invention to the G tract. The agents
wdeswrochiesl herein can be fused to a nodi fied vecsiuszoeH45289
the bl ood serumprotein transferrin. U S. 20030221201,
U S. 20040023334, U.S. 20030226155, WD 04/020454, and
WO 04/ 019872 di scuss the manufacture and use of
transferrin fusion proteins. Transferrin fusion
proteins may inprove circulatory half life and
ef fi cacy, decrease undesirable side effects and all ow
reduced dosage. Dosage The dose range for adult humans
disi %ietﬁerallﬁ fromO,005 ng to 10 g/day orally. Tablets
BPnSt e PRES Ope gt a b Bithe ardsr 06 fserinianded see. cTles
dispehées cal Pe eQEippEd RithlaymeRBHARA, 88 a2 K Rhe P{?cféﬂﬂgg&f& liance
f the .invention which is effective at suc osa
W‘&%‘*’ﬁ TRgiMenp AR Srample of syak 2 memoryrgidis eaneahanicsl counter WhICh

diedtbiheinighber 6B
:;{g% The pr eC|r sed%%’o%%tgs g%tggﬁ%g%ér?y lggf%yérwst e?tggr ‘% Aot

memoryiald ispdatissy-pewpredanisro-chip mémotyecmlpleelndnhnh liquid
I
cr}@.th)l %aﬁfoﬁ? or Eﬁ’di@fé%mlﬁcﬂi‘? #}%Fw?xﬁaén P eq(gxr)]ag &% é??%g F Wgrha?e

nmber of factors age
thagS éhq lagkdaily N@S%h@cbepe tdc%wnﬂécn temiimdy dreadlicerthe avgk ddss is to
besfNgrity. The precise amount of each of the two or
nore active ingredients in a dosage unit will depend
on the desired dosage of each conmponent. Thus, it can

f that wll, wh _
MpdB teredf AR RO BT bty B vinssiye e Aeswbes
her@m ge foundlinda§es Sensi6] . $me@ns‘ 850)W.8. 6,224,851 N8HB04,935,

oy IO 5208, DAL BS ARG AL SSAAL L

200,&!]117&230&1 dadSi 200309 75280[6{1IU \S?ﬁo@ﬁ)lﬂgz:w&?t@@ 2\0(52?)945582
[ n other circunstances
u. %@gm OS8R BR82EH v u 8L S0 S Sod: W
98/oelsmr W O3 820290 ' O 109/ @18 80D4R1 WA DP
s than éﬂgt whi ch woul d be adni ni s{@g?%% \{V%Wbﬁ% and
GF%WFS% Ei*MY treated only with a single
conponent Finally, it mght be desirable to create a

dosage unit that will deliver a dosage of one or nore
thads &a inrease hioavpidabilityafahe agents désstibeshhekinma ifourkin U.S.

6 o@@lrrwltstsesemlzf@tbfs PBbBEYse18S a\fv%d

a SIV\{{% e conponent. 1;ghe phar ngg@&?‘w 010/%%8 wo
OO/@%H;@ and 0@5}64166 Glycyrrhlzmate can also be used as an absorption
enhancer (see, e.g., EP397447). WO 03/004062 discusses Ulex europaeus I (UEAI)
and UEAI mimetics which may be used to target the agents of the invention to the

GI tract.

The agents described herein can be fused to a modified version of the blood serum
protein transferrin. U.S. 20030221201, U.S. 20040023334, U.S. 20030226155, WO
04/020454, and WO 04/019872 discuss the manufacture and use of transferrin
fusion proteins. Transferrin fusion proteins may improve circulatory half life and

efficacy, decrease undesirable side effects and allow reduced dosage.
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i ncl ude additional ingredients including but not
limted to the excipients described herein. In certain
wenhodcreat S, one or nore therapeutic agents oPCThS2006/045289
dosage unit may exist in an extended or contro
rel ease fornulation and additional therapeutic agents
may not exist in extended rel ease fornulation. For
exanpl e, an agent described herein may exist in a
controll ed rel ease fornmul ati on or extended rel ease
formulation in the sane dosage unit w th another agent
that may or may not be in either a controlled rel ease
DL gxtended rel ease formul ation. Thus, in certain
‘—en%odlnents, it my be desirable to provide for the
i mredi ate rel ease of one ornore of the agents

descri bed herein, and_.the caoptroll ed rel ease of one or
Thizsoge Bgs o iomans it semestlly SRR Mot e/ dosergly.
Tabilets orttiHerd@ihY of PfeSeriforEpiov iR 8R Wiscldle ﬁﬁﬁstdn%'a_o conven}]ecx)lttly

enpodi ments the dosage unit and the dail lose are
CoRigi ANt of somppped ef dsiwrntiontvhich irefthsting et suehidosage
ATHRIEHIE R thd WRIY Yor'l | 08 dhRidd 2 tion
O oo M, Tor T e Rt A i S e PR R0ty
arogngdtlOfag ¢t 200 med The prdcisecmonnd ofl cemnpeumd adminotered® a patient

. Fhj ' f Q. W th
B s A BHEA My, Ao Ao
wil} depengsorearbwatberoef factors) mawting theurgetandsea dfritrei gmtient the

. -1 Wi hree tines a day, four tines
pregggglfls?)r??[vybee uw\lrrr%gecg aﬂ%“ Sé‘l’ef‘ {ines a day. Wen two or

nore active ingredients are conbined in single dosage
en .the acti.ve

' [ ht clions bet .

o SRS 3L L 81 HERP pBEL MRS hERAREHINS donn
wilhdepend dmthe eldsiest dosageiof @rh tcomipohiemacihug) i sn B&seful to
me%%id}§ act|¥§}k§aﬁed$ennf can facilitate the _

S+ HPAET B b1 AL VP ebRrRInsTigree arcrding t g partiqular dosage
scheduliedt z.,dadaage $cbedBle spediflitg 2BeHAANMbIHBFLARCED L£an

he physi.cally separated as. twy distinct or isolated

parfigylay é"??ﬁ foradminisaation); eghiver thegamerdashge efrach spriponent as
wotliedd addhindstdte® BShé E%&ﬁl wWaRMefle tr & éﬁaélitgggli% Qgiﬁgfesco%%tnent.

are conpatible with acidic as we
In QthgrstiEgvErséanchs, iemight be desirabils to greetk astoisage wiitithetiwilhdeliver

a d8dagBRF ohd¥emoré Boﬁﬁéﬂ&itsnthﬁf‘ilstllésﬁ lifad @%Févﬁfcﬂ'w&ﬁh pLons

at 'l east one active Ingredient can eri c-coat ed.
admigistered if the patientiwasrheing theaterbénlatwitlea singn@namniente Finally,

it n%ig?ﬂ'ﬂ%%bﬁqg c&%téog 835%5;& ﬁgit itlg]at %viﬁodqeii{/gtl all (gjsargee Io gr?eeor more
components that is greater than that which would be administered if the patient was
being treated only with a single component. The pharmaceutical composition can
include additional ingredients including but not limited to the excipients described
herein. In certain embodiments, one or more therapeutic agents of the dosage unit
may exist in an extended or control release formulation and additional therapeutic
agents may not exist in extended release formulation. For example, an agent
described herein may exist in a controlled release formulation or extended release
formulation in the same dosage unit with another agent that may or may not be in
either a controlled release or extended release formulation. Thus, in certain

embodiments, it may be desirable to provide for the immediate release of one or
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certai n enbodi mrents where a conbination of three or

nore active substances are used, they can be presented
waohgszicgal | y i sol ated segnents of a conpr essedT/US2006/045289

mutlilayer tablet, which can be optionally film

coated. The therapeutic conbinati ons descri bed herein

can be fornulated as a tablet or capsule conprising a

plurality of beads, granules, or pellets. Al active

ingredients including the vitam ns of the conbination

are formulated into granul es or beads or pellets that

are further coated with a protective coat, an enteric

| m.coat t.0 avp d t he bl e chenica
8B thefaeBiscdeo it G oaSelE elamsg pham exmore other
agentheads i s done using techniques well known to a
person skilled in the art. At |east one active
i ngredient can present in a controlled release form

In Bérfedh bmbbﬁﬁ‘ﬁéht@ Rt Reda g @OHARBAAly &%@‘1& @%\ﬁvzhéxl)tl 4 céﬁ]&lﬂ

ard capsul es_ or conpressed rmtablets.
e 'j’ﬁé{}tsii%e wyhdpdtheidaily deaﬁs@,rremé aqlnealemn Io aaribes

emfbeﬂﬂih}ér@é et ASsage GANIHAENHORREH B B% 191[1%%% To%fls of

minitablets of all active I ngredi ent
CORYYERtioR; Y atuminyien elerdapd B@lq@mpmnewmhslbn@ ammynmem-ﬁme

da;VJ RekHoRE %Hd ﬁainyﬁﬁféQﬁQH'{ &2y, it Bk %@i iglhléﬁ sg ter ge CvEuth

reSS|0n ranu at|0n or we ranu
brqahﬁﬁsm aibsdtiprec aﬂﬁ‘ﬁtfst swaek. bl ¥aridus Gbmbmﬂtmdmis dhe dosage unit

ﬁ%ﬁ{st&& f orym o rlse

i lnoreen?%%%%g g?g%gpﬁ%agﬁégﬁﬁwvﬁgﬂ ﬁﬁﬁﬂﬁ

nnﬁ$éﬁb¥db¥@ﬂ§$@ﬂ#@be filmcoated or enteric coated The
t herapeutic conbi nati ons descri bed herein can be

formul ated as a capsul e conprising one or nore
Whmctwot(abil@tswam inppedieits afcopitin€d inShEle AoSdgRtBRh Shemical

ran Rr beads. |.n order to avaid interactions
ine ek R 56 a8 Direriho™ ey atirent Boregmnia, agidic and

basamadtlvnangmdlen&rbah&ei@ fith iR @tiRs afll %Eﬂt@&ﬂé%sm ?’E@leﬁﬁ &an
ranu

er led.into c psul es as a powder
fa"ﬂ‘égtﬁ he ;‘?ﬁ PRSI E‘l stagcss. ThpeoaicetaiordossgeioDs,
acidioaha @asﬁtsuﬂ)s&&ﬁes Q&@b@ﬁﬁ&s‘?@all‘y@f)ﬁq{e@% t%rhlﬁﬁlct or isolated

) g_esented in % roll ed rel ease form The therapeutic
AU ID P FAMPETTSe OISt ¢dn throrare and shelbef ¢ pressrceateditablet.

Aditiehsl dpehRQhAGHkE \'S@Inbﬁ‘tﬂﬂ@ wlﬁl%le a§ v&@llsag rb'a?iutsﬁg%térpceg NEive

i nner__and_out er phase of tabl et

the fieyibility o deingplpced incithpulay el eln@@rtpmnaukt@le)lfaqumpmﬂlons
at 16808180tV ngreB¥¥nt can be enteric-coated. In certain embodiments thereof

at least one active ingredient can be presented in a controlled release form. In
certain embodiments where a combination of three or more active substances are
used, they can be presented as physically isolated segments of a compressed

mutlilayer tablet, which can be optionally film coated.

The therapeutic combinations described herein can be formulated as a tablet or
capsule comprising a plurality of beads, granules, or pellets. All active ingredients
including the vitamins of the combination are formulated into granules or beads or
pellets that are further coated with a protective coat, an enteric coat, or a film coat to

avoid the possible chemical interactions. Granulation and coating of granules or
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I nteracting conponents are converted in granules or

beads using well known pharnaceutical procedures in
wenrborocars. The prepared granul es or beads (i NRET/US2006/045289

phase) are then m xed with outer phase conprising the

remai ning active ingredients and at |east one

phar maceutical |l y acceptabl e excipient. The m xture

thus conprising inner and outer phase is conpressed

into tablets or nolded into tablets. The granul es or

beads can be controlled release or i medi ate rel ease

beads or granules and can further be coated using an

ter in an ueous Oor non-agueous ‘syste
el o P e piss R el KPS poiied Salehimithe MeAt least one
activd m"g'i'uehddﬁ empmsémtdn@wmtraﬂlad £ilcast &St IHISALNRES! Ehat@D
be for ted dosage unit conprisin
AR ‘%Lﬂ‘? éﬁﬁﬂdm&g@ﬁ? gelalin capsides o8 gompggseer tofosmgablets.

sald conmbi nation are m xed and a suitable quantity of
or nnreggmfferlng ents is added to the blend to
ﬂ?%wﬁe tionp ﬁ? fihgrein came fogmmlatediese cagseld

coﬁh@f'l @ilnﬁ mitilet8 or infk B QﬁﬂaLl ARive ﬂl%regﬁen%) nphgt%gab\%ts of the

armaceutically acceptabl e car
md‘rwég AgRRls can Re peerapehusies Mﬁlltknowutlﬂnarraa@unhdtprdcedMS of

tabét QRBIG S AR 8LYE gﬁﬁﬂu@ésioﬁr gff%-%ul%g g W' 2 V‘%ﬁ%’ﬁ |der s

reacti on when a |en
Indiyidpelgnisrgabletsccande filled inthehasd Igekatlh S:apsiiléspﬁr Badlidosage form

ma‘gl% g‘i’%§ onégtsﬂ{opé g&opsz%{? I)f O%nd 19(% q%,a]econt (ol eIqle

rele agent s, nore
Hﬂ@mﬁw@ﬁsﬁmam@dﬂnB@nM@hmsmmgndgmﬁal granulatlng agents

m crocrystalline cellulose, diluents, |ubricants,

bi nders, disintegrating agents, and the like), etc. If
The §erapedtic ba:hbﬁtatldns ambed héfein chns oS 0latRASEdpsRBS
cmﬁg be 888}39 b que us or nonaqueous

e Jued MRRa E"W FleOntNa Heragsymipketablets and
graagles bsbetelscm dder Mv%h@uﬁ&ﬁctﬁﬁxs lb%aﬂednmrﬁgd@bﬁ%tabeve
th rap% n anaIgeslc agent g., an anal gesic

mg&‘%ﬁﬁ% fie gid spmbingtigacap bﬁémléeted?ﬁ gy eropabiets gad thernthers

filled e Uiﬁi&le@ aB a%v@ﬂm g%h&h@i 8¢ b¥idsh ﬁh@%ﬂ%ﬁ?%@rﬁ%ﬁ D€ film

i nventi on S|nultaneous y or sequenti al
coated.ey ft?éertfp?qaémim Mleay\pae agtiys/ingredien can bapreschted in 0 an

corfébPiell réleserblgd herein to create therapeutic
conj ugates. Anong the useful anal gesic agents are: Ca

channel bl ockers, 5HT receptor antagonists (for
Th&WRMYekti@ETmbinations described herein can be formulated wherein the active

ingredients are distributed in the inner and outer phase of tablets. In an attempt to

divide chemically incompatible components of proposed combination, few
interacting components are converted in granules or beads using well known
pharmaceutical procedures in prior art. The prepared granules or beads (inner phase)
are then mixed with outer phase comprising the remaining active ingredients and at
least one pharmaceutically acceptable excipient. The mixture thus comprising inner
and outer phase is compressed into tablets or molded into tablets. The granules or
beads can be controlled release or immediate release beads or granules, and can
further be coated using an enteric polymer in an aqueous or non-aqueous system,

using methods and materials that are known in the art.
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5HT4 and 5HTlI receptor antagonists), opioid receptor
agoni sts (| operam de, fedotozine, and fentanyl), NKI
woeeEmhIcs ant agoni sts, CCK receptor agoni sts (E8CEGUS2006/045289
| oxi gl um de), NKI receptor antagonists, NK3 receptor
ant agoni st's, norepi nephrineserotonin reuptake
inhibitors (NSRI), vanilloid and cannabanoi d receptor
agoni sts, and si al orphin. Anal gesics agents in the
various classes are described in the literature. Anbng
the useful anal gesic peptides are sialorphin-rel ated
pepti des, including those conprising the am no acid
sequence QHNPR (SEQ I D NO ), including: VQHNPR(SEQ ID
NO ); VRQHNPR (SEQ ID NO ) ; VRGHNPR (SEQ ID NO );
Th‘e’ﬂ@@dhlﬁle obﬁﬁ@dtian&l@esc}ibe&'m ¢ MNQin le)dosage

SaaF ATt Sy pe et Bl e quFéﬁaé%%;%m'rﬁom

combh'labbh afeepibiddyssd i sidb Rt REESHN i
d wﬁt-enE&?halln Thus(ﬁggnpoundgwgpﬂﬁg%yﬁg ?%lﬁgls
to;the,plsp ?‘%‘fmﬁ“eﬁ?ﬁsﬁﬂé iHcEedonssef ul  anal gesi ¢

agents which can be adm nistered with the agents of
the |nvent|on in a co-therapy or linked to the agents
The peenis deseribed hersin, alage orjiy cambwabemanw@rmmbﬁsnem wnh iany

U S, . Pat
PSS PSSR A s v
mamagﬁ t@a? @thmpdmmpwsalmglca@ @ﬂleSWSseGmmah&ad reaction
whad! %ﬁirﬁ&t@feﬁ‘:io W'ptaﬂ iSes Ok n%etaot%m{] ﬁse tc:%é) gx?ﬁhilq)ensolvents

co-t herapy or to the agen
dispergants,(ppatingso abﬂoepuorbmnmaiﬁgragemmidmrplle@ raeakeragsﬁat 4Hd

t rexon nmet h

oneﬁtig}t %g%ﬁkélgxtt %xif’ ﬁeeptsaéwhlgl grc?l.afaﬁéara]b 5t Bo aﬁagxiaplé% ﬂg Agents,
mmamwmﬂam qwﬂuloaaldﬂuentéplubncmd, Hiﬁderbldiﬁ?fegfd@ﬁgrﬂgeﬁsa&rﬁi

he in th atment of I'BS. It can
thetlﬁ% se u]Itf%F %refdg?aﬁ%#éitoéa% i gl ‘g‘ﬁ‘f 198fdfognosyifons may hagaated
by stamsardahﬂacﬂ@ o Abn&diebas eBnigaésase formul ation such
Antlhat i.nitial rehe se of the antagonist is in the md
WMl ne and/ or ascending col on. Such
TheadeagOddstiibedleid @8 beRRED &c&@ﬁ;ﬁ%ﬂé&p@?wnh an analgesic

Enk%gralln pent apepti de (
ageRt; €8y an ANAlgesICOMNOURE 05 88 anakgpsic peptideadiress peptides had

comiPoundsl caiebd AdRRIRELdWRRERY tg;ém@ ¢ tﬂesin é}ﬁ}&q&rﬁlﬁtajneously or

useful for increasing iIntestl nal
seqpppiiahty).- o Thewiopm alﬁ.@b??l?tl%?ﬂ}’tquslep@phnh@i m'aattabhed to an agent

described herein to create therapeutic conjugates. Among the useful analgesic

agents are: Ca channel blockers, SHT receptor antagonists (for example SHT3,
SHT4 and 5HT1 receptor antagonists), opioid receptor agonists (loperamide,
fedotozine, and fentanyl), NK 1 receptor antagonists, CCK receptor agonists (e.g.,
loxiglumide), NK1 receptor antagonists, NK3 receptor antagonists, norepinephrine-
serotonin reuptake inhibitors (NSRI), vanilloid and cannabanoid receptor agonists,
and sialorphin. Analgesics agents in the various classes are described in the
literature.

Among the useful analgesic peptides are sialorphin-related peptides, including those
comprising the amino acid sequence QHNPR (SEQ ID NO: ), inctuding: VQHNPR
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used in conjunction with the agents of the invention.

Al so useful is trinebutine which is thought to bind to
wouhsderias kappa opi oi d receptors and activate PETA&3®6/045289

of notilin and nodul ate the rel ease of gastrin,

vasoactive intestinal peptide, gastrin and gl ucagons.

Kappa opi oi d receptor agonists such as fedotozine,

asi madol i ne, and ketocycl azoci ne, and conpounds

described in WD 03/097051 A2 can be used with or

linked to the agents of the invention. In addition, nu

opi oi d receptor agoni sts such as norphine,

SRR KAl TEG D0y wncsumirs aep waro:

VROPQERNP R ¢SEQTIIRO4S §0v PR @@N@hy ®EQS IHNY: |
mu

Vlfé?ﬁ“ that acts ystl at i thereleaeof o
ERIGEQ I MQ:c 1 angd R QEINRR P BQDXNO: ). JSiaRirphin-
rel&deg PepfidesHiR® to ﬂéiﬁ'ﬁ}sm Q@ﬁrﬁﬁﬁt@ hg%&l?gm%e&ﬁt%g b‘%a&cﬁown of

linked to the agents of the Inv
subsignsfd grshiMet-geliaphatinp Ehes, ¢gempoymdiar 18ptidsebat are gnhlbltors of

neﬁl‘y@ineeﬁ'e ﬁéeﬁllzeg% éggz%ﬁgﬁ{s%ﬂlcf%&i bé g?mflﬁs%er]ég vgflm ?18 I,?.gents of

used with or
thegayentiandptagso- ﬁrgmmysnsh@gd ko t:’ug agemis wif ¢heninfertion, e.g., by a

coRdHIR n are_ use

AT S0 S0 P SR 50815 R BT 51,

65(89 75ReU &\B&QBDQTSZOQQOQmaanQO(WOS% Azpresent a |large
cl ass of anal gesic peptides that act at voltage gated
Ca channels, NVDA receptors or nicotinic receptors.

Opidié smeptmtamtmmsaihrhl&gbﬁﬁfb intte Amihistsedwita tﬁé‘@gents of the
enti,on,, Pepti anal ogs of thynulin

nts of ,the i n d
inve] %Ilwpl}kﬁ‘p - heraRy P iaksd £ ihe %ﬁt@e IhEnHeR; g a'éY pgpyglent
bomah (Foc axarhplel spididcteptor adthgitéls bacH A4 ASRRE Sné?tfre)gd?x% methyl
all nventi on. élg a CCKbZI receptor antagoni st
nalpzonc, BrimP e © ﬁié”f?ftfebafﬁ duprlrexamige. paleronazine, walirindois; and
norSbinhesipBirbifie eo ﬂb\lﬂ‘@lt&&b@@%ﬁﬂ 1&&1‘% tﬁ%ﬁﬁerﬁ RFNE8S| 1§ can be

%'ftlwty and can be used with or linked to the agents
use

1'tp fermylaterAnieid antageaists afdhis|typmis| agdalived agd sustained release
forinfdtiosesubh kA lﬁagwe&ra& ép@l@ afifhgbRAARShH ok &Zﬂo dpgm Lhdn

nosapri de, netocl opram de, zacOpride, cisap
intgsging apd/or ascepdingi qmazsncbraatagemstmc vlesmad En 360 Bil k42180

A e O Ty TR Rt s am

agopjst oEthesng 3nd delta 6pieidreseftoBttd iIEhERAGEDAlsefiff Por
1ncé%ﬁé%1t%£hna§ﬂgotﬁ$y ?E‘ § 3118arm 219:445, 1992), and this peptide can be

used in conjunction with the agents of the invention. Also useful is trimebutine

which is thought to bind to mu/delta/kappa opioid receptors and activate release of
motilin and modulate the release of gastrin, vasoactive intestinal peptide, gastrin and
glucagons. Kappa opioid receptor agonists such as fedotozine, asimadoline, and
ketocyclazocine, and compounds described in WO 03/097051 A2 can be used with
or linked to the agents of the invention. In addition, mu opioid receptor agonists
such as morphine, diphenyloxylate, frakefamide (H-Tyr-D-Ala-Phe(F)-Phe-NH,;
WO 01/019849 A1) and loperamide can be used.
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Cal ci um channel bl ockers such as ziconotide and
rel ated conpounds described in, for exanple,
waRePBEHEBl, US 5, 364, 842, US 5,587,454, US 5, 824/U84(6/045289
US 5, 859, 186, US 5,994, 305, US 6, 087,091, US
6, 136, 786, WD 93/13128 Al, EP .1336409 Al, EP 835126
Al, EP 835126 BI, US 5,795,864, US 5,891, 849,
US6, 054, 429, WD 97/01351 Al, can be used with or
linked to the agents of the invention. Various
antagoni sts of the NK-1, NK-2, and NK-3 receptors (for
a review see Gardina et al. 2003 Drugs 6: 758) can be

ST S Bt il B GBS 0o ot
enkg@ihalihg andlici\er &L@lé?es@efrdu: y BSY onbheh:8183! mi) ARYyotorphin
mann- La Roche Ltd),

%E‘g H%@%‘glt%gﬁh%}‘F @W@W&P%ﬁ@f“h@y@%@z 721 (Pfi zer,
Inc.), GA679769 (daxo Smth Kline), TAK-637
Takeda/ Abbot ), SR- 14033, and rel ated conpounds
apgTaRdeTivedeptids §ph ¢ 7-6@ B7.3753CNa etlgs 2004 Regulatory
PeRR@50Q96% y 2844 Al can
R aaa et Ay be VR BHSTAR sthe AP b Tl on.
NK-2 receptor antagonists such as nepadutant (Menari ni

cdi ?&% ¢ a?&ﬁaﬁg gﬁgﬁmgtg E&eﬁﬂl weiéﬂ%&p}%%gi@)tﬁg species are

%fyhmeamgeamhm%msd itthi ardinkked ¢ theaageh of siedinvention.
with or Iinked to the agents of the invention. NK3
receptor antagoni sts such as osanetant (SR-14280I;

Cogalioain pepyidich edrabsent a B8R clﬁéh]ﬂaﬁalgesnlcqﬁpﬁﬂés thathct el wilege

' i /094187 A2,
e B e TR ocsin 5 e B PecRers gilese ppyides cai be
use@idwit 09lnkadRoAhe AR of WO iVdnti9927, and Boden et al.
(J Med Chem 39:1664-75, 1996) can be used with or
linked to the agents of the invention.

Pepliteepialvgp h)lfltmﬁnﬁl@ﬂi o130 éii)h&zﬁﬂﬁxt ag50451) e hiVeSanal¥eEl)activity

uc aci ran and rel ated conpounds described In
45/@1’329 B‘éﬁﬁ”@é %%%ltwfithea?vemlmed to the
agents of the i nvention. Vanilloid receptor

nt agoni sts such as arvanil.and rel ated conpouds
CCS% &(B g GGKDb) receptor antagomsts including loxiglumide and

dexloxiglumide (the R-isomer of loxiglumide) (WO 88/05774) can have analgesic

activity and can be used with or linked to the agents of the invention.

Other useful analgesic agents include 5-HT4 agoniéts such as tegaserod
(Zelnorm®), mosapride, metoclopramide, zacopride, cisapride, renzapride,
benzimidazolone derivatives such as BIMU 1 and BIMU 8, and lirexapride. Such
agonists are described in: EP1321142 A1, WO 03/053432A1, EP 505322 A1, EP
505322 B1, US 5,510,353, EP 507672 A1, EP 507672 B1, and US 5,273,983,

Calcium channel blockers such as ziconotide and related compounds described in,

 for example, EP625162B1, US 5,364,842, US 5,587,454, US 5,824,645, US

5,859,186, US 5,994,305, US 6,087,091, US 6,136,786, WO 93/13128 Al, EP

1336409 A1, EP 835126 A1, EP 835126 B1, US 5,795,864, US 5,891,849, US
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WD 0 1/64212 Al can be used with or linked to the

agents of the invention. The anal gesic peptides and
woaopgmdnids can be adm nistered with cGW and aRarwg006/045289

t hereof (simultaneously or sequentially). The

anal gesi c agents can al so be covalently |inked to cGW

and anal ogs thereof to create therapeutic conjugates.

Where the analgesic is a peptide and is covalently

| inked to an agent described herein the resulting

agent may al so include at |east one cleavage site. In

addition to sialorphin-rel ated peptides, anal gesic

' [ : Phe, donor hin-1,
6,(25‘;% S’Eﬂlgﬁﬁgﬁ%ﬁ d%f\s tlqeﬁxse gp@&ﬁwkeqi [;bg)g@gents of the
invdngionot i de, and substance P. Other Agents for Use in
Conbi therapy Also within the invention are
phar maceuti cal conpositions conprising cGW or an

Vaﬁfﬁﬁk @ﬁta bR ﬂ?@ﬁl@l SRR dirldhek U%ﬂtst Z(?@lﬁef revidi¥ see

herapeutlc ent can be ad to treat

Glalﬁlg/n%%méh 3008 /Prrgr Giticd igan be ican be wsedl with pclinkidniy the agents of

th€REhiidPNs that are not considered to be the primary
indication for treatnent with the second therapeutic
agent. The second therapeutic agent can be

N b Bk Ao b DS AR epttaRf MG R Rt ofipiignt
ezlopivnt(Rbizem &l colg R -6 Tk (léoffmhon-EaRdche tha)b SRa$82438i (Sanofi

A

(T@kesle/rﬁdmm:) BRel4038; amgmmsd usefolitistdes@ibediial fod@Rample, EP

ol 43 08 o8 AL LB I £ sz, oo

usdewith obDliakédwahg agddfox tHeGRverRidhki Ng agent,
anti-estrogens (e.g. drol oxifene, TAT-59, and

ral oxi fene), tornentil root extract (Potentilla

NK-QI18&ptdr dndl oﬁfs@ﬂ@dcﬁ%sfrﬁﬁhdtﬁmﬁ‘(mﬁﬁﬁ Rﬁb&%ts A)y?aredutant

subsal i cyl at eG\(W % Bi smol (tm),
(Saofndyrsheipba)e GXy # Sger%ﬁmsmtbﬁﬁmeb,, sm#&m §Sanofit
SyRth@labo |

oL id ﬂé’%%ﬁ%%??r@%*%‘e PLRE0R, Seoa S HBANI0 ofe Spents of

theAVensiont i ner gics (e.g., atropine (Co-Phenotrope,

Di arsed, Di phenoxyl at e Lof ene, Logen, Lonox, Vi-Atro,

atropine sul fate injection), hyoscyam ne, and
NKdetegeptopaatagatadts segeanadayetaots(SRut42883; Sanofi- Synthelabo), SSR-

24 S ) drene oni st

7% i w830 conionniE S ERREAL by Ol R P67
A2, EP 876347 A1, WO 97/21680 A1, US 6,277,862, WO 98/11090 WO 95/28418,
WO 97/19927, and Boden et al. (J Med Chem. 39:1664-75, 1996) can be used with

or linked to the agents of the invention.

Norepinephrine-serotonin reuptake inhibitors (NSRI) such as milnacipran and
related compounds described in WO 03/077897 A1 can be used with or linked to the

agents of the invention.

Vanilloid receptor antagonists such as arvanil and related compouds described in

WO 01/64212 A1 can be used with or linked to the agents of the invention.
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nof hine anal ogs, |idam dine, Xifaxan(r) (rifaximn;

Sal i x Pharnmaceuticals Ltd), , TZP-201(Tranzyne Pharnma
wonee7jog2tehe neur onal acetyl chol i ne receptor (NACHRE2006/045289

bl ocker AG -004 (AGQ therapeutics), opiumderivatives

and astringents. acid reducing agents such as proton

punp i nhibitors (e.qg., oneprazole (Prilosec(r)),

esoneprazol e (Nexium(r)), lansoprazole (Prevacid(r)),

pant oprazol e (Protonix(r)) and rabeprazol e

(Aci phex(r))) and Hi stam ne H2-receptor antagoni st

(al so known as H2 receptor bl ockers including

cimetidine, ranitidine, fanotidine and nizatidi ne);

conplete or partial 5HT (e.g. 5HTI, 5HT2, 5HT3, 5HT4)
The@oelgesit paptiddssing cdmpathd® o4 54 &irﬁin'&%r@&’ wigh ctkilip dBanalo gs

t AG -001 (AG th t
T8 EnEotsly i sesraball)aremanizedt scemh atvilgohe
co&aﬂ&ﬁtl;ﬁhﬂ(dd&% dGMIP a8 ahalo ?Wi‘ﬂer&ﬁ‘% Bﬁﬁfe ﬁgﬁﬁoﬁtﬁécénéﬁgarﬂes

as te aserod (ZELNORMr prucal oprid
Whete the Biaaticds 2 peatidpandits coyhleafly linked toemzwnt described
hefeaN@HeFe6AZRY Qéh%tg%?'a\@“ o and Bl MJ 8,
and lirexapride HT3 #’e@@ﬁ?‘g@%ﬁ%ﬁ%&%& é
MKC- 733; and SFWS receptor antagoni sts such as DDP 225

In if‘%‘ﬁgé?‘ﬁlwgwf%@@ & bhiiBee neied mshidd Sprhe
orphist- t aandpprplintZa setistatin ANEEIE Téprph, zipalotidesatid on

mﬂﬁé&&é@(r)) Grani setron (Kytril(r)), YMG60O(ranosetron;
Astellas Pharma Inc.) and ATI-7000 (Aryx Therapeuti cs,

Santa CI ar a C‘A) (5HT agonl sts and antagoni sts are

Otly ~ itheripy: EP1321142 A, WD
Als% ;5; g EP 505 22 Al EP 505322 Bl . US 5,510, 353,
ﬁ‘?é aggutica) rprposiions gompgiFing cGMP or an

analogs theréafiaad ﬁ%@ﬁﬁ%eﬁ@@iﬂtﬁ@ﬁ@am arthé sdddhl ABIRIRNIY agent can be
ents; anti spasnodi cs including anticholinergic §ru S
ad"?%’%&%f et} ' freptamy fenditiog. forwhighe g(srl)seﬁ#,dmiylﬂmg(qopdltlons that
are h@ﬁ”hél%ﬁdéred s Hlle%lrﬂ
Bent , Benty a? IN%§%§%%%3%§%%Q %%QOP {i r),
thegpew é( ?gent Léhe PW}‘ the_remt@(ag)ent ¢ambei adeninibtared sipadtapeously
L (b seSS1R5MAA
o oy REREE R fERE B belendpfy B3R EEMe an
a—nahwlthﬁfﬁPEKOrC)reatGashevr@md(crc)omu@m elfgl,ivia & (ihker. Hyosol (r),
Hyospaz(r), Hyosyne(r), Losam ne(r), Medispaz(r),
Neosol (r), Spacol (r), Spasdel (r), Symax(r),
Examples o additional therapeutlc agents to treat gastromtestmal and other

disorders include:

agents used to treat diarrhea including but not limited to: Octreotide, antiperistaltic
agents (e.g. Loperamide (Imodium, Pepto Diarrhea)), Tamoxifen, bulking agent,
anti-estrogens (e.g. droloxifene, TAT-59, and raloxifene), tormentil root extract
(Potentilla tormentilla) from the family Rosaceae, bismuth subsalicylate (e.g. Pepto-
Bismol™), diphenoxylate, diphenoxylate with atropine (Lomotil, Lomocot), oat
bran, psyllium, calcium carbonate, astringents (e.g., tannins), cholestyramine
(Questran, Cholybar), anticholinergics (e.g., atropine (Co-Phenotrope, Diarsed,

Diphenoxylate, Lofene, Logen, Lonox, Vi-Atro, atropine sulfate injection),
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Symax SL(r)), Donnatal (e.g. Donnatal Extentabs(r)),

clidinium(e.g. Quarzan, in conbination with Librium=
w2168 net hant hel i ne (e. g. Banthine), MpenPOralS2006/045289

(e.g. Cantil), homatropine (e.g. hycodan, Homapin),

Propant hel i ne brom de (e.g. Pro-Banthine),

d ycopyrrolate (e.g. Robinul(r), Robinul Forte(r)),

scopol am ne (e.g. Transderm Scop(r), Transderm V(r)),

hyosi ne- N- butyl brom de (e.g. Buscopan(r)), Pirenzepine

(e.g. Gastrozepin(r)), dicycloverine (e.g.

Merbentyl (r)) , dl ycopyrroni um brom de (e.g.

rroI at sSci ne drobr.om de, hyosci ne
hygi r G %ﬁg%’% 1 ?W’Bﬂﬁxﬁﬁ gugdeasReasgs %’ §Janssen), a2-
adxpamgm agoniste Blhch @&ndorddine QCaﬁﬁmhm)Uﬁﬁﬁz&oét%ﬁ%ﬂﬂéﬁalm

| ike ci pj um_br om de, msbeverl ne ( DUSPATAL(rY,
mopRRipA 2 rﬁe ’(rH amidineifann® (rifagoiarBelix Pharmaiceitinalsid), ,

sztmll(m‘&r&%{elﬁ}ﬁﬁhg o) ma?eﬁ%ﬂ_alﬂ §t9rc om% &%%@ﬁ fdAChR)

i naveri um brom de; ‘Sol va
b‘°€£?d‘?*§ﬂ'@@4dm@rfbglanmtm), opiyan ﬁﬁmvmt\hylap&hﬂnogémml nol )
and trinmebutine (including trinmebutine mal eate
él\/bdul on(r)); antidepressants, including but not
acidl reducing agcnttdﬁwh ak |ps¢tem| phﬁp&nllilblta& (68| ondépréZol € i 1bSec®),

6503@ d%iﬁﬁﬁsa”@plaa pé%%&éh(n%?%%@%&rp@m@) and
rabdpraxelel (ARifH% &) §akd H)s}amfﬁ@ L f&%o& ngtag&{g?t %FS'O%B as H2

serotonin reuptake inhibitors aroxe
recepgy plockss, mﬂu@r@g@emﬁyﬂm@rrmad(ne) famatigtine ad meahdme)

(Zoloft(r)), and citral opram (Celexa(r)); and others

i ke doxeplnI§S|nequan(r)) and trazodone (Desyrel(r));
compRlgter Q] Ha}"ﬁ%ici hée-ardl GeSHT 2R g3 SHTHN rexpapiagbsists or

i d. t t
nth ERAAL BheROR Sk 1a AR B sl TR Rt O P et
SH’B_@B@htagosesgx/s(e,g :I’;gﬁﬁt@lfanﬂ HGT'GI tae@tlﬁaﬁagéal%l[ﬁbamc&é
. or ulceratiLve colitis al e nzo
Lingh R SR S BroRas sty e &0 togpscrof 28O %)apmmlgpyde
RN
P R e
de”é'ﬁgﬁ?%s‘{ohé‘ts I BRI $ é%‘i lirpxapride)y SHA8 rra¢eppcm agpnists
sucPREMROoE QA Sﬂ"[%rﬁ&%)toﬂ eﬁﬂé@nﬁs% Sudn'SP %SQN/ICIUQQS;

limited to those di sclosed
Dynogen Pharmaceuticals, Inc.), cilansetron (Calmactin®), alosetron (Lotronex®),

Ondansetron HCI (Zofran®), Dolasetron (ANZEMET®), palonosetron (Aloxi®),
Granisetron (Kytril®), YMO060(ramosetron; Astellas Pharma Inc.) and ATI-7000
(Aryx Therapeutics, Santa Clara CA) (SHT agonists and antagonists are described
in, for example: EP1321142 A1, WO 03/053432A1, EP 505322 Al, EP 505322 B1,
US 5,510,353, EP 507672 Al, EP 507672 B1, and US 5,273,983));

muscarinic receptor agonists;

anti-inflammatory agents;
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herein; Corticotropin Rel easing Factor (CRF) receptor
ant agoni sts (i ncluding NBI-34041 (Neurocrine
weiowmezses, San D ego, CA), CRHI9-41, astressPaT/uRR008/045289
19 19 (Janssen Pharmaceutical CP 154,526, NBI-279 14,
Antal arm n, DMP696 (Bristol-Mers Squi bb) CP-316, 311
(Pfizer, Inc.), SB723620 (GSK), GA876008
(Neurocrine/d axo Smth Kline), ONO 2333Ms (Ono
Phar maceutical s), TS-041 (Janssen), AAGS61 (Novartis)
and those disclosed in US 5,063, 245, US 5, 861, 398,
US20040224964, US20040198726, US20040176400,
US2004Q1716Q7, . US200401 10815, and US20040006066) ;
angspASIOSies ipRadingantighalinegpie dmes{like dicaclamias (¢ Bebelimex®,

. . . . _ . O h
R O S8 080 AL B B,
hybmca@tr%ina(d. griB;aSta@@pNﬁ)e;v@t, dif:?vﬁ'ﬁ@@lnevbid?, Levsinex Timecaps®,

. | rrca - re - LOTJ sopa
Lo RS RE R bty AN L £ RRReem Rifuspar e, Donnamare,

CRAIABAAG BEIY ¢ didthie®Y, Gastt6ded®, Bych BHIMES I$ydh1®f I{I;'&%az®,
' e. g. Dextof sopan(r) (Vela

di b hi t
H G e AR R) Vet et Fisol s oy SHRSEvIe, Somanc,
SyagRBISRY Edhinab de.gNDbhiiatal ERERaKk &, tlkdintum (e.g. Quarzan, in

%’,\bi,ch cl ohexyl met_h%‘lx&- . .
co 2}%@?-‘%&1} k 5-12beudiraetbeheling (ere Banghine), Mepanzolate
o O Dlep PO Blpp A Enibmice (e
PronBapthing)e Chreopaarhao(e:§. (Ribinut®e Babamnd FoGe®poscapolamine (e.g.

. e .. tul i
T2 Sopd e S8 B B8 NChASEBPLETE. £ SR,
Pirenzépiie/(elg: Glstigepin®l),udtyilovertine 18k, MebdrRA@)0 A6 rronium

(I orazepam, al prazolam (Xanax(r)),
bropids BB FbisoRyEelats Pl ypising hydsehremidy, hyostinextathobromide,
elr

mAMARIBREN Ll pRUho) b B MR AR
relaxantslikpeimetdpiura begmide, mokaeepa (DUSPARALR), DUSRPATAUN®,

CP R ® oL EERERT S mammromidd wilasiieh utaverive: o.2
Di¢pea®(disifheriuBObiayidSI86134 § AL U Saskd® (hydrated phloroglucinol
and trimethylphloroglucinol) and trimebutine (including trimebutine maleate
(Modulon®), |

antidepressants, including but not limited to those listed herein, as well as tricyclic
antidepressants like amitriptyline (Elavil®), desipramine (N orpramin®), imipramine
(Tofranil®), amoxapine (Asendin®), nortriptyline; the selective serotonin reuptake
inhibitors (SSRI’s) like paroxetine (Paxil®), fluoxetine (Prozac®), sertraline
(Zolofi®), and citralopram (Celexa®); and others like doxepin (Sinequan®) and
trazodone (Desyrel®);

centrally-acting analgesic agents such as opioid receptor agonists, opioid receptor

antagonists (e.g., naltrexone);
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YKP (SK Pharma), Asinmadoline (Tioga

Phar maceuti cal s/ Merck), AQ-003 (Ad Therapeutics);
woheo7®ezies oni n nodul at or AZD7371 (AstraZeneca PCT)US2008/045289

muscari ni ¢ receptor antagoni sts such as darifenacin

(Enabl ex; Novartis AG and zam fenacin (Pfizer); and

herbal and natural therapies including but not limted

to aci dophilus, chanonile tea, evening prinrose oil,

fennel seeds, wor mwod, and confrey. The agents

descri bed herein can be used in conbination therapy

Wi th an anti - obesi ty agent Sui tabl e such agents

j imte HSD-I ( 11-beta
aghﬂglf% é‘lt%g‘!#%e?’é% atc?ﬁ%g%wg‘yb%eai‘} i nhi bitors, such

as BVT 3498, BVT 2733

agirﬁg kor%gz FM% Pg Cr%hr{ § glagé?&ﬁlfl oﬁrrl]lllceratlve colitis (e.g., alequel

(Efizo Bioghém] rnctrmammfg%awm the Bty lamfdrdry y peptide RDP58

and t hose

L2, 4- trlaz -annul ene,
(Chnzyzp eﬂ“bﬂég?:é\déé 1andIRAF %@B@N%hmmmnc San

ca\/}@,at&7,2084, SHT ant agoni sts such as those in
W003/ 037871, W0O03/037887, and the like; 5HTla
nodul at ors such as carbi dopa, benserazide and those

agéﬂt§€ﬂa@ﬁ‘@ﬂ gaEtrMﬁﬁe’s%ﬁ%wéé%’ai‘fQ% 1439, and the |ike,

5HT2c (serotonin recepto agoni sts, such as
BVT933, DPCA3721 5, |K264, PNU 22394, WAY161503,

e oo Seey RS By 0 i e

hergjmg 2/ 48124, W02/ 10169 W01/ 66548, W02/ 44152,
W02/ 51844, W02/ 40456, and W02/ 40457; 5HT6 receptor
nodul ators, such as those in WX03/030901, W003/ 035061,

ConispzboBoRdPasing Ea¢tbe(¢RR)aecqnyﬂ amsgcmge (iﬁclu&iifngB§-3404l

%88%#6 ﬁ%éélggc?ecshg OS e A()Qﬁgi‘# %ﬁ &Sﬁsﬁ&h&‘él%? éﬁpssen
Phaﬁcpmcewmaj) abP et smm@zﬁalﬁatala&ﬁﬁﬁ EOMIGI8l (B tdl Myers
sqghh Ch gﬂ% FB S, 1P S(B%\égg% (S&Slg)n,%vlvgs%o sA venti's),
(Neurocrine/Glaxo Smith Kline), ONO-2333Ms (Ono Pharmaceuticals), TS-041
(Janssen), AAG561 (Novartis) and those disclosed in US 5,063,245, US 5,861,398,
US20040224964, US20040198726, US20040176400, US20040171607,
US20040110815, and US20040006066);

glucagon-like peptides (glp-1) and analogues thereof (including exendin-4 and GTP-
010 (Gastrotech Pharma A)) and inhibitors of DPP-IV (DPP-IV mediates the

inactivation of glp-1);

tofisopam, enantiomerically-pure R-tofisopam, and pharmaceutically-acceptable
salts thereof (US 20040229867);

the tricyclic anti-depressant of the dibenzothiazepine type (e.g. Dextofisopam®
(Vela Pharmaceuticals), tianeptine (Stablon®) and other agents described in U.S.
6,683,072;
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conmpounds di scl osed in WX0O0/ 18749, W01/ 32638,
W01/ 62746, W01/ 62747, and W03/ 01 5769; CB 1
woOeenTabicsioi d- 1 receptor) antagoni st/inverse agomiUSEm®e6/045289
such as rinonabant (Aconplia; Sanofi), SR-147778
(Sanofi), SR-14 17 16 (Sanofi), BAY 65-2520 (Bayer),
and SLV 319 (Solvay), and those disclosed in patent
publ i cations US4973587, US5013837, US5081 122, US51
12820, US5292736, US5532237, US5624941, US6028084,
US6509367, US6509367, W06/ 33159, W7/ 29079,
W98/ 31227, W08/ 33765, WO8/ 37061, WDO8/ 41519,
W08/ 43635, W08/ 43636, W9/ 02499, W00/ 10967, WOOQ 1
0968, W001/09120, WO01/58869, W01/ 64632, W01/ 64633,
(BYVA0(l, i 3sicl oMY b SR YD 01, 1B L{ KB 30 - INXA26 684 Rurin- 8-
l)V\m3/ 006Q07, %ﬁ/ 007887, WD03/020217, W03/ 026647,
YORBS3Mo 839 8o 4ty areRslyse medybethorssie andwelategxpmpopnds
de386B34 8 WAS 22/086932.040107, W03/ 086940, W03/ 084943 and
EP658546; CCK-A (chol ecyst oki ni n-A) agoni sts, such as
AR-R 15849, G 181771 (GSK), Jw- 180, A-71378,
the/prébfoad PRUB SRRk (TIRBRB: Khed
eSg57391.06; "ONTE (,cﬁu(ar ﬁ’fgﬁa&’t@r@?ﬁﬁ@% %’g’ﬁg‘?‘g)‘?‘”gu%’%)
which egniaingmicroargagismsgiseful im tiei traajmeSRI 4B ¢ 8din{eStinal fdisorders;
Synt hel abo), butabi ndi de, PD170, 292, and PD 149164
(Pfizer); CNTF derivatives, such as Axokine(r)
anyiplygie ssvgsripcluding tut ootliviited tostvan orMEant)9aipdazolam
) 2 .and. . 1,43813: ..di peptidyl peptidase |V
RSl B0 MERRG A T BRB L e B Rl eimne,
(Kivabpin®)pylofabpate (eranhbidP 87a%§pa§111- ﬁ\ﬁ&%@?%’sft%larﬁ

3298, TSL 225 (tryptophyl-1,
(Progem$y Hrersm (Raimanse®), exazepay (Perax®).doraztipsul ((atrak®),

1 \Bi em Lett. 8 (1998)
tem\l%g%-gilaé%ﬁt%@l\}oh%g@ ?@M%%Bfgét‘ i nhibtors, FE 99901 1,
P9310/ K364, VIP 0177, SDZ 274-444, 2-cyanopyrrolidides
d 4- nopyrr.olidides as disclaosed by Ashworth et
Begifk BN R betdelos Hioep 5} oty SIg H0Ar e Ino),
YKPLE¥ Pharfit) pASmRd6hn@ (84 PASGIacBRSAPRI Raﬁ%g Xl
di scl psed patent publications. W99/ 38501, 9/ 4

Thefpp@tsss 79 ( Pr obi odr ug),
the serotonin modulator AZD7371 (AstraZeneca Plc);

M3 muscarinic receptor antagonists such as darifenacin (Enablex; Novartis AG and

zamifenacin (Pfizer); and

herbal and natural therapies including but not limited to acidophilus, chamomile tea,

evening primrose oil, fennel seeds,wormwood, and comfrey.

The agents described herein can be used in combination therapy with an anti-obesity

agent. Suitable such agents include, but are not limited to:

11p HSD-1 (11-beta hydroxy steroid dehydrogenase type 1) inhibitors, such as BVT
3498, BVT 2733, 3-(1-adamanty1)-4-ethyl-5-(ethy1thio)- 4H-1,2,4-triazole, 3-(1-
adamantyl)-5-(3,4,5-trimethoxyphenyl)-4-methy1-4H-1,2 4-triazole, 3-
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W09/ 67278 (Probi odrug), W09/61431 (Probiodrug),

W002/ 083128, W02/ 062764, W03/ 000180, WO03/0001 81,
woRB/6De250, W0O03/ 002530, W03/ 002531, WO03/ 00254:82006/045289

W03/ 002593, W003/ 004498, W03/ 004496, W03/ 0 17936,

W003/ 024942, W03/ 024965, W03/ 033524, W03/ 037327 and

EP 1258476; growth hornone secretagogue receptor

agoni st s/ antagoni sts, such as NN703, hexarelin,

MK- 0677 (Merck), SM 130686, CP-424391 (Pfizer), LY

444,71 1 (Eli Lilly), L-692,429 and L-163, 255, and

such as those disclosed in USSN 09/ 662448, US

| Sl,onal licat o 0/ 20 US6358951,
o 36 15 DB oo bek e 85582l aidep-AIl 1 annuten,
and¥bo2¢ BRBBBuE dikdlsded ih MeObBPOOT, fwwmllﬁstdopovwé(ﬁ /90092 and
W p ég such as thioperam de, 3-(1Hi m dazol -
(i@éj/ ?% 4|oy N- (4- pent enyl ) car bamat e), cl obeppropit,
i odophenpropit, inoproxifan, GI2394 (diatech), and
SHAbRist ok ol thbscTh W@Qﬁmém%‘ WOBRARILLF AL BHBES

(Ki ec- Kononowi cz, K. et al., Pharmaz

% 00) pi peri di ne- cont ai ni ng hi stam ne H3-receptor
5H 5@192#?%@@ speh aeoarkidop® besseratide amhthave diselosbiD27- 32

US6Z26f5bp, atives and rel ated conpounds
(Sasse, V@.@G?gt@@gwgﬁ?gﬁrﬁ%harm (Wi nheim 334:45-52

&22001)) substituted Nphenyl carbanates (Reideneister,
SHE2¢ (serqfpnin hentond) egorists S3ich ag BOODYI3, DRTI3 12415 B 64,

PGB AT SE00) Resdhy. Sbofumia Lot S kime) ana v sas

andrthdss @siipsedsmdlﬁsw mamsxz'gnosumetgd/@%w&b%{ iJ(z"@@’i>/48124
I N eriva |ves such
Wd@ %?e%%‘.gg?’ﬁgéw ﬁgéféégg%s‘& 02(@5%62@%% /824565 28 2

WQ.(B%@B]SZSS, W06/ 23513, WDO6/ 23514, WDO6/ 23515,

W6/ 23516, WDO6/ 23517, WDO6/23518, W6/ 23519, and
6/ 23520; . L eptin, |nclud|n reconbi nant human | eptin

SHYGResepisr mgshaiars. suchps dhesp P3/03AMHhANO0REBEN6hy |

dempshepﬁﬂﬂh@men) [ pase i nhi bitors, such as
tetrahydroli pstatl n (orlistat/ Xeni cal (r)) Triton WRI

339 RHC80267, |ipstatin, teasaponin,
acy ﬁéﬂgyp%@yg]p B$ p@py}-qungg,phaﬂesedﬁndBBMar-W%‘a{sa, M. et al., Obesity

Research, 9:202-9 (2001) and Japanese Patent Application No. JP 2000256190;

anorectic bicyclic compounds such as 1426 (Aventis) and 1954 (Aventis), and the
compounds disclosed in WO00/18749, WO01/32638, WO01/62746, W001/62747,
and WO03/0157609;

CB 1 (cannabinoid-1 receptor) antagonist/inverse agonists such as rimonabant
(Acomplia; Sanofi), SR-147778 (Sanofi), SR-141716 (Sanofi), BAY 65-2520
(Bayer), and SLV 319 (Solvay), and those disclosed in patent publications
US4973587, US5013837, US5081122, US51 12820, US5292736, US5532237,
US5624941, US6028084, US6509367, US6509367, W096/33159, WOQ97/29079
WO098/31227, WO098/33765, W098/37061, W0O98/4151 9, W098/43635,
WO98/43636, W099/02499, WO00/10967, WO00/10968, ‘WO001/09120,
WO001/58869, WO01/64632, W0O01/64633, WO001/64634, WO01/70700

3

’
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121898, Bay-N-3176, valilactone, esteracin, ebelactone

A, ebel actone B, and RHC 80267, and those disclosed in
weoab@Ermek21esibl | cati ons WOOL/ 77094, US4598089, US#ADA81B6/045289

USUS5512565, US5391571, US5602151, US4405644,

US4189438, and US4242453; |ipid nmetabolism nodul ators

such as maslinic acid, erythrodiol, ursolic acid

uvaol, betulinic acid, betulin, and the |i ke and

conmpounds di scl osed in WX03/01 1267; Md4r

(el anocortin 4 receptor) agonists, such as CH R86036

(Chiron), Me-10 142, Me-1 0145, and HS-13 1

e of RS o e Ty i Wl b8k,

WQPH 06615 OV ONBIREBARAN OO F0, W& 0D/ & 6088503/027114,

R s R0 5300 K 0 e O ead Fhssas

W002/ 12178, W02/ 15909, W02/ 38544, W02/ 068387,
CONGB2(BERBRB0kMBOA) AEFH6R, 5102 B RIBLE49 %%;88%3@%31()

IS0,y 445, AT 676 0 PRUASICSRRDR), 374 Sptionribed in

USHB8RA0s: or s, such as those disclosed in WOO7/19952,
W00/ 15826, W00/ 15790, US20030092041,;

Nﬁﬁ' En concentratln hornmone 1 receptor (MCHR)
C tﬁg Hydieurotqpbic fstorslpswhgs GIFKST4)(G1SR-SHBBEdine),

S L ot ael bl B R DA G Do HRARH eizen

W002/ 051809, W02/ 06245, W02/ 076929, W02/ 076947,
CNUErEryali ues, sughosy 531600e® (Re@eas) 3ahd HES2410947Q0

W o3l e ol MM iodaamo, 1p19226960, and

JP1437059; md uR5 nodul ators such as those discl osed
dlpmldmpepmmam (DREDB) i0KibHBs, sWBOR/ 1041813 He tMRBIRRL 3 e

ser 0 énl neiﬁ.%sémgﬁ?éﬁ%? ?%%Pékﬁ%%&&%gg 3,4-
teﬁﬁwwomﬂlndlldﬁwm%lb asiandisSlosed by Yamada et al, Bioorg. &
Me %;gl?egg et al '% 935) 1§’37 154%), fﬁbugﬁzgzgylzmé inhibtors, FE
999011, P9310/K364, VIP 0177, SDZ 274-444, 2-cyanopyrrolidides and 4-
cyanopyrrolidides as disclosed by Ashworth et al, Bioorg. & Med. Chem. Lett., Vol.
6, No. 22, pp 1163-1166 and 2745-2748 (1996) and the compounds disclosed patent
publications. W099/38501, W099/46272, WO99/67279 (Probiodrug),
WQO99/67278 (Probiodrug), W099/61431 (Probiodrug), W002/083128,
W002/062764, W0O03/000180, WO03/0001 81, WO03/000250, W003/002530,
WO003/002531, WO03/002553, WQ003/002593, WO03/004498,
W003/004496,W003/017936, WO003/024942, W003/024965, WO003/033524,
WOO03/037327 and EP1258476;

growth hormone secretagogue receptor agonists/antagonists, such as NN703,
hexarelin, MK-0677 (Merck), SM-130686, CP-424391 (Pfizer), LY 444,711 (Eli
Lilly), L-692,429 and L-163,255, and such as those disclosed in USSN 09/662448,
US provisional application 60/203335, US6358951, US2002049196,

US2002/022637, WO01/56592 and W002/32888;
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Robbi ns), dexfenfluram ne (such as Redux(r)
(Benzeneet hanam ne, N-ethyl -al phanet hyl -
wa@-20d7roetieésior omet hyl ) - 5hydrochl ori de), | nter nercomns2@e/d45289

sibutramne ((Meridia(r), Knoll/Reductil (tm)

including racem c mxtures, as optically pure isoners

(+) and (-), and pharnaceutically acceptable salts,

sol vents, hydrates, clathrates and prodrugs thereof

i ncl udi ng si butram ne hydrochl ori de nonohydrate salts

thereof, and those conpounds disclosed in US4746680,

US4806570, and US5436272, US20020006964, W001/ 27068,
.nor epi nephrine) transport

d /
H?ﬂﬂ?&iﬁq{o‘ll?r‘gg)sﬂ b Iyersoersmsts, gaelhpy thienesamide) 3¢pam

imadeo RO fpRsisyil Me (N é’nt%nfwa&\ég&g%@ %m&ﬂ%ﬁafﬁsmﬁbﬁﬁé’iﬁﬁ@pn

. 814, BI BO 3304
lmepr%fgeﬁx 239%(Cligtedy, andsABILP, On[I54DImaReol1-4-

Y 15 2 SRR 9, MBHEEEHs5 o

ripssisifcopriaining histymineaHB agespitet atagonists dnze KB et al.,

P80 O I R DU LA U ATS Kmpounas

(Sase, 2548 b AArOCP BB EW cinh¢irBy TBRZ5-52 (266D} AhibstRiked N-

PR oty (RG0S ok oRitimiin anes SRR, mfiroxicen

detiBBiveS ESabse, USGL AL, 1L.Bded. @&&184@833&8@25@@3 andJ§8@mine H3

326375 S63 3534 337332
reqS RO} SaoduBSS AR s 1038 B3R WO 05 303/052928 and
wooRn2491B82, W97/ 20820, V‘D97/ 20821, W7/ 20822,
WOO7/ 20823, W08/ 27063, WOOQO 107409, W00/ 185714,
1 p\%)C%T185730 O 64880, WOOQ/ 68197, WO00/ 69849,
€ Yaidves, s scloged 10 1ES982534pd 1S 3952923, US5552522,

Ussmu%m%mu O &3%/2 3809 10356] 93 5 Wb?@/%%lé

/44201, W01/ 62737, V\bo1/
W%%ﬁﬁwﬁéi $OWSH6/23539; gzis@@a/@mﬂsz
W002/ 49648, W02/ 051806, W02/ 094789, W03/ 009845,

lepmﬂc%ﬂ%com%pﬁ%gﬁﬁl?mgéﬁéo glg?ﬂgarl\ga K%rc]hee) and

recombinant methionyl human leptin (Amgen);

lipase inhibitors, such as tetrahydrolipstatin (orlistat/Xenical®), Triton WR1339,

- RHCB0267, lipstatin, teasaponin, diethylumbelliferyl phosphate, FL-386, WAY-

121898, Bay-N-3176, valilactone, esteracin, ebelactone A, ebelactone B, and RHC
80267, and those disclosed in patent publications WO01/77094, US4598089,
US4452813, USUSS5512565, US5391571, US5602151, US4405644, US418943 8,
and US4242453;

lipid metabolism modulators such as maslinic acid, erythrodiol, ursolic acid uvaol,
betulinic acid, betulin, and the like and compounds disclosed in W003/01 1267,

Mec4r (melanocortin 4 receptor) agonists, such as CHIR86036 (Chiron), ME-10142,
ME-10145, and HS-131 (Melacure), and those disclosed in PCT publication Nos.
W099/64002, WO00/74679, W0O01/991752, WO01/25192, WO01/52880,

WO01/74844, WO01/70708, WO01/70337, WO01/91752, W0O02/059095,
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opi oi d antagoni sts, such as nal rnefene (REVEX (r)),

3- net hoxynal trexone, nal oxone, and nal trexone (e.gqg.
woO8hs2188i n Therapeutics, Inc.) and those di seCoas2006/045289

W00/ 21509; orexi n antagoni sts, such as SB-334867-A

and those disclosed in patent publications W01/ 96302,

W01/ 68609, W02/ 44172, WDX02/51232, W02/ 51838,

W02/ 089800, W02/ 090355, WDO03/023561 , W03/ 032991

and W0O03/037847; PDE inhibitors (e.g. conpounds which

sl ow t he degradation of cyclic AWP (cAMP) and/ or

cyclic GW (cGW) by inhibition of the

j j Le o arelative
W ORI ST or WP ol ors G anes:
Wa02/1d GUP; Wigs] mwamwgmg %@ozgesm,i W@{dﬁmsf_’) gose
[ o) nunbered anong e class
WO IR T BB o3 B O Beaia 8503/0 7949,
WOOBAI09B# IOV 00310088 BREN G0N0 13509 sndP@B(H /03 18g o | ass
consi sting of the PDE5 inhibitors, in particular those
subst ances which can b e designated as m xed types of
M?%E?%eﬁaﬂoﬁ?ﬂ“ﬁi X 6repten medypters sushhassthose diDEBYed/ib
W®9W1DDSEWVbOSM@SZQSW@W?sﬁoigigs%ggﬁio(gégg I ent

publ i cati ons DE147034 1, DE2 3328,
DE2305339, DE2305575, DE2315801, DE2402908, DE2413935,

melginsongentratime ho9eE, 1 RIERHWE MBS HREA230tds, sDER 82528296

T SRS R 22" (S PR o dpeient 750,
puleigtisn9 FEO0 KROS5 X360 1 /BRORYGF O 1/ERBK, WAS®Y05 00

A G T A e

WEO032181) WaPDPY2TIS} WEBBRADA4627,, WERG203726W G BSR386,

8 P ,... EP0426180, EPO428362,
WTaEddl] WOBHRIsEHE WEBY RIS WERIAGHA38, TP EpespeRomd
JP1EB0H639;1865, EP0527117, EP0626939, EP0664289, EPO067

1389, EP0685474, EP0685475, EP0685479, JP922343 89,
CéngSZQ{g%, JP95010875, US4963561, US5141931, W01
mGiylig modpegorsFuein as thogse disglesed RB0R1A292 1QCHAIGTA47 581,

TSI YO0 w900 W UEEREED VIS o

thes§112461, WD0420455, WO9422852, WD9425437, WD0427947,

serotoninergic agents, such as fenfluramine (such as Pondimin®
(Benzeneethanamine, N-ethyl-alpha-methyl-3-(trifluoromethyl)-, hydrochloride),
Robbins), dexfenfluramine (such as Redux® (Benzeneethanamine, N-ethyl-alpha-
methyl-3-(trifluoromethyl)-, hydrochloride), Interneuron) and sibutramine
((Meridia®, Knoll/Reductil™) including racemic mixtures, as optically pure
isomers (+) and (-), and pharmaceutically acceptable salts, solvents, hydrates,
clathrates and prodrugs thereof including sibutramine hydrochloride monohydrate
salts thereof, and those compounds disclosed in US4746680, US4806570, and
US5436272, US20020006964, WO01/27068, and WO01/62341;

NE (norepinephrine) transport inhibitors, such as GW 320659, despiramine,

talsupram, and nomifensine;
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W0O500516, WDO501980, WDO503794, WP504045, WDO504046,
W09505386, WO508534, WD9509623, WP509624, WD9509627,
wORE0eBEs, WP514667, WDO514680, WP514681, ERBLRIDR/045289
W00517399, WDO519362, WD0522520, WP524381, WDO527692,
W00528926, WDO535281, WD0535282, WP600218, WDP601825,
W09602541, WO61 1917, DE3142982, DEl 116676,
DE2162096, EP0293063, EP0463756, EP0482208, EP0579496,
EP0667345 US6331 543, US20050004222 (i ncluding those
di sclosed in fornmulas I-XIlI1 and paragraphs 37- 39,
85- 0545 and 557-577), W0307124, EP0163965, EP0393500,

EPQ 53 5 WO0603399 s wel |
NEL SRR S ot S ARIB 0 Baa £xaa7oor. Cr-
67mem-2m9m !aﬂd)ﬂmse ai‘sﬁ{ogétﬁﬁ? UF&@'@'WW@ n%ﬁﬁ)lgol%[)m
si | denaf | i agra(t
Wgﬁ %F??&’%A«%@& EPAL/87640, W @@i $5998,, Qﬁmms and
wOooeB9k2gl none (RO 20-1724), MEM 1414 (R1533/ R1500;
Phar maci a Roche), denbufylline, rolipram oxagrelate,

#Qiraquazone Y-590, DH 6471, SKF-94120, notapi zone,
NEYS eirensetide Na¥P) antaeonisty sipl ae 1 5280408 W 6N S0B) GW-

SO S0, S iatx, PRSI ATERIRON pelioges 6.
FR&?%I‘%@&%WLF@-ZW@@A GGPTEB3A, 0003 7872034966377, PD-

QLN AP ER S50 a2 U s

dlsgh)ggd w1 patent plibhdaticmsﬁlS@#ﬂBfmmmp]lrmb FAUS621,8408, US6258837,

US| SRR B RS s s mRRR s,

US@3 #0065, &6t 0068 e BP0T0d 497 DESO7NINCER | WicH /50820, as

wahhobs, 1 R S SR8 s, Wbidagraen”

W@00/085 Tileh) & OO0 BSTE0), WOD0B880, SWMRZSEIDN U\ A WRSO DGR,

W P50t RFonBEi S8 Va7 b O idhs TR sy
wcnceuozwmmoom&i@si wWﬁ@ﬁW/ﬂM%él/ﬁW' mone

(suc

DE3/ 4 i nhi b
wRaPLH, AR TIser shvio 'I@é@é%%i’mozxszsam@mzm

@0 )
S s e

HPHEAS3: W ORHPARR4%: N%OO%/ﬁgS?ﬁ@and Nermai étaai, J.aled. Chem.

41ﬁ§mpxgﬂp entOX|fyII|ne roflum | ast,
t adal af | O |s(r)) t heophyl I i ne, and

opioid antagonists, such as nalmefene (REVEX ®), 3-methoxynaltrexone, naloxone
and naltrexone (e.g. PT901; Pain Therapeutics, Inc.) and those disclosed in
WO000/21509;

>

orexin antagonists, such as SB-334867-A and those disclosed in patent publications
WO01/96302, WO01/68609, WO02/44172, WO02/51232, WO02/5 1838,
WO02/089800, WO02/090355, W003/023561, WO03/032991, and WO03/037847;

PDE inhibitors (e.g. compounds which slow the degradation of cyclic AMP (cAMP)
and/or cyclic GMP (¢cGMP) by inhibition of the phosphodiesterases, which can lead

to a relative increase in the intracellular concentration of cAMP and cGMP; possible
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30

vardenafil (Levitra(r) ); Neuropeptide Y2 (NPY2)

agoni sts include but are not limted to: peptide YY
wana7focagsent s and variants thereof (e.g. YY3-B6T/US2006/045289

(PYY3-36 )(N. Engl. J . Med. 349:941, 2003; DCPEAPCE

DASPEELNRY YASLRHYLNL VTRQRY (SEQ I'D NO XXX)) and PYY
agoni sts such as those disclosed in W03/026591,

WO03/ 057235, and WO03/027637; serotonin reuptake

i nhi bitors, such as, paroxetine, fluoxetine
(Prozac(tm), fluvoxam ne, sertraline, citalopram and
i m pram ne, and those di scl osed in US6162805,

ﬂ#}?ﬁﬁ‘%ﬁ%ﬁ (%rre}ﬁrgl @8?? s\é%t%éqgg ng}g %O\g’l})&é&&%gf e:llmong the
cle(sK&OI(ﬁthigl\«B)the BDE3t iRRibetodl, 8¢ &&@ohﬁsm‘%gf the¥HE4 inhibitors

9/ 00353 GB98/284425 U. Provi si ona
an% ?l‘fezc gﬁgsgz’ﬁn%n%e eéj?Ezszgxhﬁgms, Jgﬁaﬁg@@rﬁmsgﬁpbstances

whiglpbarciss a@tgdumd A InRRAARE Jef%ﬁ#&’xdmw&% QY gL hied g of

1) or 3 activators, such as phytanic a
PD%%?‘E@)IHJQI lt?{?}) guch gx thase (apglgsie@.lg patent publications DE1470341,

EE%’E@%’B%B?E?’?’E%?%“??T R R R AN

DE2 %31?@534%&9@@@5664@@&&27&27381 DJEIEIS0SS,
D s 0 p a4 20, BRpOSlyaye b aod MitHs 166,
Déﬁ&éfm%,fmommm@osm FFOB08739, BR003SIHE AP0075436, -

ca
ce OB BB Xy 4 BT SHRLI TSR LT
EPﬂmlénﬂPOmH@ldEgelww ER02I5H34,12Pe24 4435 /D651 91,

BBt A e U S

T e S s
s S RRRL B TR

EP0664280EP067 13189} ByO685ap4. 08P (685305 AP Je¥342b Efpor234380,
2-(dieth | anmi no - phe
JP%&%&?SE% 754\765?%6%)61 H@i%‘iwﬁpm@ammuwwoms

chmwaaswdmbwwwv@%%m iwbi)?i 5%{@9?@%%9%319068

dexedr qF Fer ndéx,
W%r?g%?, 993 1 ﬁﬁi Yl g93 Q ?’5—]«9 FyV 093 1975 1, W09325517, W09402465,

W09406423, W09412461, W09420455, W09422852, W09425437, W09427947,
W09500516, WO9501980, W09503794, W09504045, W09504046, W09505386,
WO09508534, W0O9509623, W09509624, W09509627, W09509836, W09514667,
W09514680, WO9514681, W09517392, WQ951 7399, W09519362, W09522520,
W09524381, W09527692, W09528926, W09535281, W09535282, W09600218,
W09601825, W0O9602541, W09611917, DE3 142982, DE1116676, DE2162096,
EP0293063, EP0463756, EP0482208, EP0579496, EP0667345 US6331 543,
US20050004222 (including those disclosed in formulas I-XIII and paragraphs 37-
39, 85-0545 and 557-577), W09307124, EP0163965, EP0393500, EP0510562,
EP0553174, W0O9501338 and W09603399, as well as PDE5 inhibitors (such as
RX-RA-69, SCH-51866, KT-734, vesnarinone, zaprinast, SKF-96231, ER-21355,
BF/GP-385, NM-702 and sildenafil (Viagra™)), PDE4 inhibitors (such as etazolate,
ICI63197, RP73401, imazolidinone (RO-20-1 724), MEM 1414 (R1533/R1500;
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(p-chl orophenyl ) -2, 5-di hydro- 3H i m dazo[ 2, | - a] i soi ndol

-5-0l) such as Sanorex(r), Novartis or Mazanor(r),
woeaile2ger st ), phenyl propanol am ne (or PCT/US2006/045289

Benzenenet hanol , al pha- (| -am noet hyl) -,

hydrochl ori de), phenterm ne ((or Phenol,

3-[[4, 5-duhydrol H

i m dazol - 2-yl ) et hyl ] (4- net hyl pheny-1) anm no],

nonohydr ochl ori de) such as Adi pex-P(r), Lenmon,

FASTIN(r), Smth-Kline Beecham and | onamn(r),

Medeva), phendi netrazine ((or (2S,3

S) - 3..4- D et hyl. - enyl por pholine L-(+)-tartrate
P‘E}f?i%‘? RGhR: gé’hviﬁ?lae’?/ T“Sﬁ?%émagrqlat@frg agHagene, Y-590, DH-
6471y SK R-04y 20 shdtapRioak Uixdzinone BR@hh i) 8 lprireds) aﬁf%ﬁoﬁim, RE8%06-

SucC as

G%@%ﬁgﬁrﬁé ,)B)t\ﬁ'l??ﬂ I iz S iliae, st POB. 093, 1JCB-
29636, CBPB40SKEONHRO6 2piBii ) Isth § ke .
lpyridine L- (2;) -tar Prglt e g;ﬁggjhﬁfb%ftl{ﬁgﬁ%a oéﬁé #01:499’
Tl%%@%&%ﬁn 8605, ¥ Br24 45 YhG60P, SREHAO66 IB-2N2179, GW-
I 134 hdnhRan ' i.de and
368?%%%?%@? i;ilqz%)itpne tartr %t gi%éucmh lgsg’ %{lé{ﬁ’] k’%‘bbermﬂ’
cilgstagpl Renazinonc aag (b8 didreropyrid-Byl-3pkyedatrgpylethoxy4-

: | [ T - Cl Ld n .
A EOe b enfac PDEFInhluitoH el i OS5 i Bforandane
(RNOh2a86Md MEI-dadeUDaeo2 12 selnazole, dinpiyons} ciltanhide; t ed

| : . | obem br of ar.om ne, )
e AT naofe JRERA CLO8g) TebeRiRRBRencrn-ceteriaore:
SKeivP $6 2SI -VICS 00y 348185, kazdradew, ENMD-93828PENIDIS7033, NSP-

308 L8P 8y e R, VNG S A 53T prgent anc

" mikimrinea $THIT4 ihldigiests §huh sAGEn4foseing] réingar GREYI G20)

inhibitor h 0 d ribed in W03/072197,
zaiglirine, PIARGBE s A2 IR (GR G 33 s 22, an tolafentrine)

& viher EPFARLIHIBHCRUAS ad DS ém,\@&?ﬁ/ ined -
an(A[i zynme PLC)I, ,bdggzocai .ng, ctgenz efg{rqn&%épﬁ%%hg%hﬁgr?l eSt’
ferpopsirp }’?mﬂf‘%féj’&’é’?mﬁoé’dﬁmhsbé%@k\ﬁ%@@h?@b (fagoPhBIDg, and
vaidenafesdvitra®@ypept or subtype 3) agoni sts, bupropion,

caf fei ne, CCK agonists, chitosan, chrom um conjugated

l'inoleic acid, corticotropin-releasing hornone
Negeppeptides Y2 (MR sepnistrdndyde butrge npIGATiited to: peptide YY and

i r I it 0

ﬁaiéﬂﬁﬁ%’é%ﬁ e e G A SRy s B N 3 M o0,
2068; RDASRERENBY ¥ASLRHWLNGY VTRQREISEQ ID NO:XXX))

B o U R e SR, o

W23 7%n i nhi bitors (such as

serotonin reuptake inhibitors, such as, paroxetine, fluoxetine (Prozac™),
fluvoxamine, sertraline, citalopram, and imipramine, and those disclosed in
US6162805, US6365633, W0O03/00663, WO01/27060, and WOO01/162341;

thyroid hormone B agonists, such as KB-2611 (KaroBioBMS), and those disclosed
in WO02/15845, WO97/21993, W099/00353, GB98/284425, U.S. Provisional
Application No. 60/183,223, and Japanese Patent Application No. JP 20002561 90;
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those in W003/053451, and the like), fatty acid
transporter inhibitors, natural water soluble fibers

wourhezss psyl | i um pl antago, guar, oat, pecti RET/US2006/045289
gal ani n antagoni sts, galega (Goat's Rue, French
Lilac), garcinia canbogi a, germander (teucrium
chamaedrys), ghrelin antibodies and ghrelin
ant agoni sts (such as those disclosed in WOO /87335,
and W002/08250), peptide hornmones and variants thereof
whi ch affect the islet cell secretion, such as the
hor nones of the secretln/gastrlc i nhibitory peptide

U ANAIARE bkotEyl [} 856 DaLRERLY ey CYLRIERL L 3oty

aden ase
(5 §ﬁ@&p¢a)ahgdmcﬁ,§m-kaﬁaﬁwpbﬁtz-d@thhlenyl) -1-propen d/l]benzoxc acid

I / I t
Eie el e gt P S farnd SanOSEm 2 3gene 1 el at od
peptlde (CGRP) gene fami |y includingGP-1
B3 (tu aagmergm ieeemps) anﬁats %&@H h$ h§9éﬁ/ﬁAK(637)7

exendi those GLP-1 nol ecul es described in

O ks80s L7 AT M. 307 648 (P e pOLLT1 6834, SB
418390, BRE-- 363447 m-@d%vdsi BV o684 tERICSSS ‘?’.aéé{c”]is&]ﬂ"r“" BTA-

arboﬁ%;ated or am dated formdr as no
245, dpM s35§nlirq¢mnq, Z@nmﬁﬂmﬁ%sm @isshih iy orindIEY -377604

(g otlom 0l A A P PSRRI T
USe a7 9253 8158 ﬁ%ﬁéﬁcﬁ@ﬁﬁﬁé GB 4563V oWabaits 16h, Weoes/Lheso,

RO e o 203 VY BT8R o

WQOB/B1 43 VN PbERTS, NEODBUP1580TNWODS/0RA94S WD A8 3 and
wobLhefally, R is the residue of a carboxylic acid.
Partlc arly preferred are the foll ow ng carboxylic
acid residues: fornyl, acetyl, propionyl,
noraémpeng}m ageyits inckiting, buﬁﬁdt}limltw @Pﬁiethyll?&lﬁfoﬂ%ﬁch as Tenuate®

(IQKT dﬁbﬁigFﬁgmﬁéﬁP?é3&%?3u;ﬁﬂ@@@éPFﬁ%@Rﬁﬂﬁﬁﬂagon|sts

dexgiloatphetatrifd G krywr £ ddx hef@fi¥d %}ll ¢ 2R mphetamine,
dex crehﬁgégfes sugh as those disclosed and )

xefiy R RSB SRR UeRe Symancen §1), pukindob(or 5-

~dlbroBherd o O HoOS 1. RS, VOB Q2K 53 &an A0

@ ? mﬂmﬁ Ca%nltlné gﬁf-%iﬁgh%@gfgﬁsgsh %gb 8??
No‘é@gaﬁ 23 am% Ryeth lAew:ﬁ) @bnn)elptqpanolagnmmfomﬁmzélﬂ)nethanol

Iplad nbﬁﬁddaﬂ
o PR SEE (L B G-
1H#’PldﬁrZOl-%é)@th}'éE‘é-m%bﬂphmWmﬁicﬂmeﬁowo&ﬂbﬁﬂh‘)%43793
AdiBEXTPE;, 1o F ASPRRD S Rich EASPRE L Bl AN 1BEE RN, Medeva,
phendimetra_zine ((or (28,38)-3,4-Dimethyl-2phenylmorpholine L-(+)-tartrate (1:1))
such as Metra® (Forest) , Plegine® (W yeth-Ayerst), Prelu-2® (Boehringer
Ingelheim), and Statobex® (Lemmon), phendamine tartrate (such as Thephorin®
(2,3,4,9-Tetrahydro-2-methyl-9-phenyl-1 H-indenol[2,1-c]pyridine L-(+)-tartrate
(1:1)), Hoffmann-LaRoche), methamphetaminé (such as Desoxyn®, Abbot ((S)--N,
(alpha)-dimethylbenzeneethanamine hydrochloride)), and phendimetrazine tartrate

(such as Bontril® Slow-Release Capsules, Amarin (-3,4-Dimethyl-2-

phenylmorpholine Tartrate);
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phyt ophar m conpound 57 (CP 644,673), pyruvate, SCD- I

(stearoyl - CoA desaturase-1) inhibitors, T71 (TulariKk,
waizeq7/08oe8 der CO), Topiramate (Topi max(r), i ndPCatsenoan45289

an anti-convul sant whi ch has been shown to increase

wei ght | oss), transcription factor nodul ators (such as

those disclosed in WX03/026576), b- hydroxy steroid

dehydrogenase- 1 inhibitors (b -HSD-1), b-hydroxy-b-

met hyl butyrate, p57 (Pfizer), Zonisam de

(Zonegran(tm, indicated as an anti-epileptic which

has been shown to lead to weight [oss), and the agents

US2 9428 raqraphs 20-26. The
fa‘géen ol gg?lu%%gug Prén uf%%?‘?ﬁ% s RPLGeR: of
obeS|ty can be administered as a cotherapy with

maaetihe ogidasenhibions NdRRHR ke mr)ltedw %eﬁ&%ﬁ&ae moclobemlde
herein can be used in conbination ther

scri be
%gfwlgﬁeﬁl?of‘ﬁ%neaﬁ% befol. dploxaignersitlindel, @}mﬂame}e
sexfcwrelﬁiﬁﬁtfbhﬂné l&ﬁﬁ&ﬁid@eﬁllh&rﬁﬁg O%Q}Jazg ng {t!ﬂgr certain
agent cri herei n can be used I n conbl na
CO’F‘% F'é‘f)%/as\/ﬁﬁfﬂo%f’d&i’ow&%dl?égﬁe%e i nhi bitor. PDE
i nhibitors are those conpounds which slow the
[ r
oUE SRR B 1 S LEANEL RO AL ER Ao
mhs%zﬁors sueh athgse dessribedbin WS4 197, alpka-lipbicackl (alpharLA),
0
A b Bufhre e e e o S O TP 67 lizgme
PLEY, bapapesing b@fmptg:taﬂmae d:lydmhlmnm(ﬁfxdlmg), bladdbeyREEocus
t
veliEilble) 83 (bl o EAGE Wi Gaohis o pobiog oppgafieine,
COKq hga@mts,rdutozm, pardmiot, abnjhgmf& hggEIbgc; Zdi@ Q%rﬂé‘é’ﬁu%%lrp?é]easmg
es inhibitors or
hoxgngo mes ?% gsg 5&%’%% ng p&”{]o(cgacywymyl aspyltransferase
1) mhitiphe Dﬁhqsqdfaaﬁgly&ardllabﬁmnmyéas z?mnﬁlbl%}? i SHEEK Adte
are degﬁ.‘rlbedad/or clajnmed in the | owm ng pate

e e SR8t @6 DiendRbior oDEipy DFBAS (faty acid

tpaBA8 2908,
S atort (g a2 CBrulolig 48 £19), faleadn il intffagas fofifas
thope-ya WK H)305 34513 and) the likel faity 2cid trapEs1Er it @E298UAN Water

" ERootort Codsiule: PERISTEISE ootk bp el i

galggridioat R 6 9@:@ Q)L BoT3Tia cERDOSBALEMABRGIEAESRAMm
chaﬁf’&aﬁls%]@)relm antlbodles and ghrelin antagonists (such as those disclosed in

WO01/87335, and WO02/08250), peptide hormones and variants thereof which

affect the islet cell secretion, such as the hormones of the secretin/ gastric inhibitory

peptide (GIP)/vasoactive intestinal peptide (VIP)/pituitary adenylate cyclase
activating peptide (PACAP)/glucagon-like peptide II (GLP-ID)/glicentin/glucagon
gene family and/or those of the adrenomedullin/amylin/calcitonin gene related
peptide (CGRP) gene family includingGLP-1 (glucagon-like peptide 1) agonists
(e.g. (1) exendin-4, (2) those GLP-1 molecules described in US20050130891
including GLP-1(7-34), GLP-1(7-35), GLP-1(7-36) or GLP-1(7-37) in its C-
terminally carboxylated or amidated form or as modified GLP-1 peptides and

modifications thereof including those described in paragraphs 17-44 of
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EP0167121, EP0199127, EP0220044, EP0247725, EP0258191,

EP0272910, EP0272914, EP0294647, EP0300726, EP0335386,
waR0BH6YI88, EP0389282, EP0406958, EP0426180, EPO#28302/45289

EP0435811, EP0470805, EP0482208, EP0490823, EP0506194,

EPO51 1865, EP0527117, EP0626939, EP0664289,

EP0671389, EP0685474, EP0685475, EP0685479,

JP92234389, JP94329652, JP95010875, U.S. Pat. Nos.

4,963, 561, 5, 141,931, W01 17991, WD0200968,

W00212961, WDO307146, WOO315044, WOO315045, WD00318024,

W00319068, W00319720, WO319747, WO319749, WO319751,

USAEIORIRST AR s pyad BeayaLch¢rI900kmsobs o,

UED508534.  WEDS00kaS, TSRO0, ODa0eRs T B ELEObta:

%g 67. 00514680 WOO514681 WD9517392. W09517399.
%&%WW%%Q%EE%MVWNYE% W09528926.
W00535281. W00535282. W09600218. WO9601825 W09602541

S 7 B B T e

PrefesgblygR1is thsrosiing x| @@@zb.@zzh«g acid| Paitinglatlggsefertes atahed

fOll(ﬂVlf’l% E%bi‘?hé adih! %s}q‘gb% %ggtgg p éﬁagglg gsggro%?éngl arggthyl,
ethﬂ;@g]m@,@gopfm% B3niryl, samwn 838buatyil) WP EH3B @uc%@ﬁﬁlke

pentPEi1, GESeolba Rl Ao Oh S boreinbloiiors erpc.
horgpqne%@(gtagogﬁﬁ- R43bas thBEa: GBe1384, arMMpz&%calmﬁ dés{ch@@@g{ lbl

| DILOr C e nentl one
USSP chleispin? () Sl 90 daalors heren s lpéY@@éms@n and
o) ““m&mw%‘?%aﬁ%%?”%& B RS i ain
°°TF3§§%E‘“°PR%& PERNS @Em&xmﬂ@dmnmﬂm&sg ho8o®
ant&¥dathe; YhdlbidcortBVie i Sio tsuch bl ZEEMta PRI : YMCFNET%CSGHI WO

99/ g‘i@ﬁﬁ@ﬂgﬁgﬁﬁg gvmmﬂsigzggg nhmbatseé%@%ﬂl@gnhlbltors
BRSO 23415 S Mty
desaturase-l) mhlbltors, T71 (Tularik, Inc. Boulder CO), Topiramate (Topimax®,
indicated as an anti-convulsant which has been shown to increzse weight loss),
transcription factor modulators (such as those disclosed in WQ03/026576), B-
hydroxy steroid dehydrogenase-1 inhibitors (B -HSD-1), B-hydroxy-p-
methylbutyrate, p57 (Pfizer), Zonisamide (Zonegran™, indicated as an anti-epileptic

which has been shown to lead to weight loss), and the agents disclosed in
US20030119428 paragraphs 20-26.

The agents described herein useful in the treatment of obesity can be administered as
a cotherapy with electrostimulation (US2004001 5201).

The agents described herein can be used in combination therapy with agents that

activate soluble guanylate cyclase, for example those described in US20040192680.
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ANAGRELI DE, | BUDI LASTSAMRI NONE, PI MOBENDAN,

Cl LOSTAZOL, QUAZI NONE and
wOR(@B/0621d8 chl or opyri d- 4-yl) - 3-cycl opr opyl r net hBgYA$2006/045289
di f | uor omet hoxybenzam de. PDE3 i nhi bitors which may be
menti oned by way of exanple are SULMAZOLE, AMPI ZONE,
Cl LOSTAM DE, CARBAZERAN, PI ROXI MONE, | MAZODAN, Cl -930,
S| GUAZODAN, ADI BENDAN, SATERI NONE, SKF- 95654,
SDZ- MKS- 492, 349- U- 85, EMORADAN, EMD- 53998,
EMD- 57033, NSP-306, NSP-307, REVIZI NONE, NMm 702,
W N- 62582 and W N- 63291, ENOXI MONE and M LRI NONE.

LOhd nt| oned by way of
ThE Eggﬁnﬁ? g‘e%?*%%&&&e&ﬁﬁ}kﬁw”% SEIPRRHRR tosraps: 0%
er I nhi bitors
Ao B ANE SPANI el i O (et ¥y dmhbiton o the
phosphatigstetasés, avHisk béﬁ leall I?@Qﬁélé{dvlvé MBreadd'fh the intracellular
var enafl é&l\%? Z?Porl nast éPDE spema}
CoTkG8 e% g "E’%" Sssibledia etﬂ(lbm)arapdmanly those
sulstiakCOuRLh WRE(E nGABcRE aﬂmﬁlg%é&% n‘é*isBH begasRL S
t he, invention in co-therapy. B
‘“*H‘Q?%Eﬂr hdhe e qﬁ?ﬁ c%’*@“ﬁét"ﬂ“’i‘?ﬁ@@ﬂl llthjblt@l‘ﬁ @BQ Ot ﬂ&aﬁ classv®@nsisting of
the!RDES inhilitop8) Sn?ﬁﬂi&%%&ée%b&hﬁ&s % t % %52%1%%5 asy

ri pbose, or to hosphat e group.
m”&e,éél\ﬁﬂ"iﬁs‘?é?PlPEWﬂtlﬂ@bﬁp@s@ﬁs nhipred fytpies of Pmﬂ3|a=ds inkibitol By way

of &Qinpld, %63%‘1’13]@ mlgbf%’xtswégxé’)l %@%?@tﬁ%neg gﬁl&'g? ﬁrg &gscrlbed and/or

nonophosphat e
clamaedgn t ?gq ]o(\,vmg paisnbapriatiorsSandipratents: DBR)70341, DE2108438,

DERRAIRNDERIGS o, §)Ecé‘3>cbl%lk‘é§ n@ﬁ%ﬁﬁg@gﬁﬂﬁg@%@%&%&@ﬁﬁe

padenosine 3',
DE245 %%DE@#SMWDEMWWDWZMB ) BE§82350483D@2837 161,

| d t
DE SO0 BE2b b ChBah 1. aOe A 62K, miSpeasss,
Epwgémﬂoqsnnas@omnspdﬁmosab% EIQﬁ)'Z_?Mf(S‘GrEPOb%Sﬂl

EP@ 19687 Rea130048 1 50%30? Hhols83ad BP016363%, BRO1GISTS,

EP@Bic0¢2EEPO19%127A B2 oMl HE 023424 Ep Qségﬁﬁéﬁf{gg |1[3dnngr

R PR L o R AR IARE AR
EP 0406958, HR04d5 T8, BFMQS@OPfE#Oh%éH; @P@X%ﬁﬁ @%%ﬁhﬁé(%“s

alter bhindin

EPO]“BP%%? gtp%)éﬂﬂ%" ERO54 by EP05A7 116, W@ﬁ%m BPOG64288Y
EP0671389, EP0685474, EPO685475, EP0685479, JP92234389, TP94329652,

JP95010875, U.S. Pat. Nos. 4,963,561, 5,141,93 1, WO9117991, WOS;200968,
W09212961, W09307146, W093 15044, WO931 5045, W09318024, W09319068,
W09319720, W09319747, W09319749, W09319751 » W09325517, W09402465,
W09406423, W09412461, W09420455, W09422852, W09425437, W09427947,
W09500516, WO9501980, W09503794, W09504045, W09504046, WO09505386,
WO9508534, W09509623, W09509624, WO09509627, WO9509836, WO09514667,
WO9514680, W09514681, W0O9517392, WO951 7399, W09519362, W09522520,
W09524381, W09527692, W09528926, W09535281, W09535282, WO09600218,
WO09601825, W09602541, W09611917, DE3 142982, DE1116676, DE2162096,
EP0293063, EP0463756, EP0482208, EP0579496, EP0667345 US6,331,543,
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hydrophilic interactions; in contrast, nodifications

to the imdazole portion of the system (position 8)
weeamokies egul at e bi ndi ng t hrough a conbi nat i oRCDfUS2006/045289

el ectronic, steric and hydophobic forces. Corbin et

al ., 1986, J. Biol. Chem 261 :1208-1214. Al though

nost substituents at position 8 reduce the affinity of

the analog for its respective kinase, a few, notably

8-Br cCAMP, have the opposite effect. Ogreid et al.

1989, Eur. J. Biochem 181:19-31. This is thought due

either to electronic effects in the case of electron

USAddROO@HBiH SRS 18op HGIatGA &1 foemoles o il @1 paragrahs 37-
391888543 and Bsnlswﬁrmwd@bﬂ@@%ﬂ@%é%ﬁ@@@ﬁﬁéo HpaAlEs2,

| t f { tot
R P BB P8 e T3 e it rombe ot
mentienpd By wildflck smpieiré ROCRAGoesthes1 %%eKﬁ*mM" SeslaBBone,

systemor the ribose are often conbined Wt

zarinpst i SIRK-P6 9 o ERoR B33, BREP3&Ss WT@Z@nﬂqddsnaiﬂ (Viemra®).
S |
Pﬂﬁmﬁﬁhﬁ{o‘? QB%%?/bé eBHBnecﬁg){ fzv‘slg & (%%é‘%pa{% 1724,

ei t her equat or ax
MENp}EH4 (eréé 1t5DOeP19@nnanmrlém’xE$ DIENma\S/LD;IfN?E ROLIPRAM,

OXABRELATE NITRAQUIEZ ORI 800 At oukBrtiges, ' °

M@ APREONE: ILIXIAZINCIEE, mmOLmANmmg{mdﬁQ Ai@ZokQﬁw KS-
sob s ey By sy AR A G AR v g
FlIgAMIMMIS BRDB-088 2 CBa29 6%, CDRE0Q, sm:nbeswe U’QCL‘AMfLAST

R B0 1 R 5B bbb S sp D so o,

SBpmlyl 600, snlzlznmtsmaezpﬁgfr wm?d\@jlﬂgésﬂl) Qﬁo’ﬂtﬁ%ﬁ@ﬂt
e Q can e use al one or
AR A0 BV REE AR I ARk i aRE ERIRRNDA NGO T 6508,
QUYRBIN ONE! SN [35- dlellﬂa}(qg,rﬂuﬁgf dﬁ&ﬁlbmg#)g% eﬁr ohn's
ySpeps

& di sease dyspepsi a ]SI ncl udi ng “f unction ia or

Rormetapx RrasapideaP DEG jolibitorsashich enaydfd mmtldrmdddyl wapbf
MB'&@E%@EN%ZOL‘H AM?&@Nﬁogﬁ?LogTﬁ%}iﬁﬁ? ﬁ@AZ RAN,
orders unc

functlonal astroi nt esti nal I"ona
B DN A2 OIAN LR 23BaFIGGAP G AN BB SNIRS)

sm@m@wﬁ mmbsmw'ms%gasim;t BIIRRB Svip-

é%%%@@@ opat hi ¢ gast r opar es
53 S OBth&WQNﬁPmRWWQNE INIVI-108) VEINDBRER2 and
Wlﬁﬂgﬁﬁnﬁh{d@o&@md %E%N@N@lﬂﬁéﬁgtlﬁ};}gltcl)r%%hlcﬁmay be

ul cerafive
mentioned by way of example are BENAFENTRINE, TREQUINSIN, ORG-30029,

ZARDAVERINE, L-686398, SDZ-ISQ-844, ORG-20241, EMD-54622, and
TOLAFENTRINE. Other PDE inhibitors include: cilomilast, pentoxifylline,
roflumilast, tadalafil(Cialis®), theophylline, and vardenafil(Levitra®), zaprinast
(PDES specific).

faur)

Adenosine 3',5'-cyclic rﬁonophosphate (cAMP) and analogues thereof can be
administered with the agents of the invention in co-therapy. Analogues of cAMP
include, but are not limited to, those that have modifications to the purine ring
system, to the ribose, or to the phosphate group. Thus, analogues of cAMP useful in
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and anal ogs thereof can be used alone or in

conbi nation therapy to treat a patient suffering from
wonowuwszept i ble to G disorders relating to daragaSL@e6/045289

the G tract stemming frominpact or surgica

i ntervention. cGW and anal ogs thereof can be used

al one or in conbination therapy to treat patients at

risk for or having particul ar di seases associated with

hypernotility. cGW and anal ogs thereof can be used

al one or in conbination therapy to prevent and/or

treat G disorders characterized by at |east one of
heausea, vom ti ng, hgart burn, postprandial disconfort,

GBS, Ly PR s, Bt 25p npblimaled Loy do@vneia-cyclic
moA0pheghaldab RAMPRR HieridSailaglil &, Oleykilc FRIBPRALHER (s-

to prevent and/or trea

t her
brogg 6@%‘@&%@98&{8 ¥:8agxcligmeonsphaspitste Rp-cANGR)emidSp-
adeﬂ@rsmessqs'-@y&li!c%ﬁaopﬁsglmlgfé‘@t%ﬁvm@? Rakasis of DALAMP). The

fissure, irritable b syndrone; "I ntestin
PUBRGIAS sYen e f commondy sindi¢d site fammodiication ad i 3¢ éssential for

. . ) f can.be.use or
o ek i 8 i S FOF T B o
Bigsheme §5@:21191223f Coibi et all, 1986,7. Bislo Chaine d6 11 208-2214; Ogreid

a it epth. Yol r pad n.assocj ated w.th
ot A ORS PE il A MBS ST @ thEpianing syrterm can
be miadeén eithdrthe pyrxinitine portivh eF ap/intiasazdlé BottioBak sEddanle,

[ f esl ty-rel at di sorders (e.qg.,
o441 R RS S 3 el 1.5 e
bindisgaffinity mmfm :gbtryl)atioﬁxﬂmél oban %ﬁs biﬁ lkaaﬁhiyystﬁﬁhﬂe 8¢

i sor.der.s include overeati and bul i m a, X
hy b SR1E HEresfiSnsih st Sag Blcatings i ssmiarsl portion ofthe
systeonesiticat 8 )aesman deg gy biﬂﬂiﬁ%ﬁir&ﬁ@ﬂ& S@mgﬂﬁ{ibﬂbgamz@?nic,
ol on

hyperli pi depi a, endo rial reast, prostate and c
stergd Ry RSB Tt rartin Gisbe T v Bidh Capmeebi08 1214
Althhrgdherhbsthsubstitaentd at pSHiRES redugd e AHARFSE the%?ﬁﬁig{@%lr its

heart_ rhyth and arrhythm as, nyocardial i1 nftarction,
reSREGRYS KAV AEHp FORRIY Sl CAMP iy eppasitdiefiods Ogreid ot al,

1989UBAED. B&hbm. $81:96531. PRIsHS mugﬁ\/@ f"}ﬁ@é‘%&ﬁ gf%l?rgt?én“ic effects in

crani eE(}I}]ar yngi oma, the Prader- "\
the pasginfielepteonsyiterraving scpppicer the directsntgrantion of oy stiistituent

withl 8d BIRding iRk CSiba] W, 15%’% ehisl. &Y 2 }T%(fsgg%f : L‘er

pat hol ogi'cal conditions oW ng redu
Analpgyesiof g AMP anayecomprise simultasbimmodiftragynetonhs utité fing

o, DAY A of B, LS G b9

either the purine ring system or the ribose are often combined with a substitution of

one of the exocyclic oxygens of the phosphate group by sulfur. Sulfur replacement
at either the equatorial or axial position (Sp or Rp isomer, respectively) increases not
only the lipophilicity of the compound but also induces its resistance to hydrolysis
by phosphodiesterase. Braumann et al., 1985, J. Chromatogr. 350: 105-108;
Eckstein, 1985, Ann. Rev. Biochem. 54:367-402; Schaap et al., 1993, J. Biol. Chem.
268:6323-6331. Analogues of cAMP are listed in the catalog at the website of
BIOLOG Life Science Institute, Bremen, Germany, the address of which is
BIOLOG.de. The analogue of cAMP may be cell membrane permeable.
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the invention may be used to reduce or control body
wei ght (or fat) or to prevent and/or treat obesity or
wotherocaepetite rel ated disorders related to t RETARNZ®SH45289
consunption of food, ethanol and other appetizing
substances. The agents nmay be used to nodul ate |ipid
nmet abol i sm reduce body fat (e.g. via increasing fat
utilization) or reduce (or suppress) appetite (e.qg.
via inducing satiety). Further exanples of
obesity-related di sorders are netabolic syndrone, also
known as syndrone X, insulin resistance syndrone,
M&ﬁé&éa:f_fnd reeEroductlve dysfunction, such as
ypogonadi smin mal es and hirsutismin
femal es, gastrointestinal notility disorders, such as
cGHR and ynzrlegsathecbog &st boesdpiagead 1nrcbfﬂbiﬂatldrﬁt§9ﬂab§tf&r the

t|on syndr one
et O bl R0 aEesaiesbo R Biprfresmetitg: romms
dlsean‘eL dmmpsmr(mc&uﬁﬂig Afmctysdl ﬂm;}?ep'sﬁfdrmtdepﬁ v&e §1ae
dud esncul %11 arfaerj os | er gsi s, . hyperchol est eroP
WLl %Hf"a 1HiREa1 hoxyal dbsa’r%er igrtabls byl digirdes{8BD),
furg;ﬂuhal gstloitebiioy] dissaess, fuhbond aBkuthah, %&?f@%@%@%%al reflux

are al so useful for reducing The ri

dlsg%%gn’ » GATEYREestingl ity dipordany rgaaigowaédm(m idéymthic
gas!tﬂoiakre@fs) |lﬁyfp¥:rtyc%]ﬁé peBtiakteh¥REThA ]§'| owel ﬂ%eg&airﬁgﬁ)le

erof, can _be used alone or in co erapy

b°‘§? Syafroms dBSs e é1a¥B%| Plaalﬁqﬁewr(geﬂ?gsx @rtd wleematise aolithe asGMP
anddth] 6k sBERBF §a.rﬁ9c§iu§e‘arlﬂ|6ﬂé dia c@ﬁﬁ@&étﬁhqﬂ%%% npocﬁéa% 6Ha%ent

di arrhea associ at ed

Eﬁ scours,
su r@%&?@m or éP%’&PHbKﬁ to &l fisordere relatimg toedgmagerto aheGa triavie
stefinfihg BR%n irAFsk E&gl éﬂtﬁ)'ﬁ dé(ﬁ{é{i’ ?H:\éngl%gs Here e}scan be

absorption diarr armator
used tenearnig ieaEbanagion; thenamem treas (paeemts ylt dslafortoe daving particular

dlséHégs SR6LialA Wil hﬁ%&%{%ﬁihtf acr(li E} al?%g%f clantbe used

diarrhea, late C erapy r
alonl ominj aeanhinatiati terdpgao p@@hﬁnd&bﬂ tﬁdiﬂ GHdlisorders characterized by

[ =1 d arrhea r.ot gzoa- i nduced
ot 5B BRI Vol ealtb . prsiesaBom gpgmiciticoahes
lndmwoﬂ:@t lrel;ated sympioarsa mﬁmaﬁ@ hﬂdlegs thedote8R be used alone or in
ofi c associ at iarr nasogastric tube

corfiifltap 35 e fnEimdriicat S ciscran aaasisishwith st one
of dld:mte:k Aavreeia r&rd@apwlfrhﬁﬁidlﬂ)&hévpéj déhﬁragla%a@ﬁ%ﬂﬁé %I-rftgble
bowels (ﬁoneur endogrln t.unor and anal ogs t hereo

can be Hreytioaep ?PSE'B%% aelemilerna aag gastryintebiinal
dantafgearrent or prevention of anorexia, hyperthyroidi sm

ot her wei ght | oss disorders and

H

c¢GMP and analogs thelfeof can be used alone or in combination therapy for the
treatment, prevention or reduction of visceral pain associated with a gastrointestinal

disorder or pain associated with another disorder.

cGMP and analogs thereof can be used alone or in combination therapy for the
treatment or prevention of obesity-related disorders (e.g., disorders that are
associated with, caused by, or result from obesity). Examples of obesity-related
disorders include overeating and bulimia, hypertension, diabetes, elevated plasma .
insulin concentrations and insulin resistance, dyslipidemias, hyperlipidemia,
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correcting fat mal absorption (steatorrhea) and | oss of

body mass in, for exanple, H V-positive patients being
woneeoeziesd th Hi gh Activity Antiretroviral drug6T/US2006/045289

(HAART). cGW and anal ogs thereof can be used al one or

in conmbination therapy for the treatnment or prevention

of cancer, pre-cancerous growths, or netastatic

growt hs. For exanple, they can be used for the

prevention or treatment of: colorectal/loca

net ast asi zed col orectal cancer, intestinal polyps,

gastrointestinal tract cancer, lung cancer, cancer or

t ast at wt h f
ol A S BrPA Blon GRS e en e
apmaaphdal,xthmmc pelitones, ReREAisédsE, abnBARAL hea A HHMs and

der live ha eal and testicular carcinom,
arrg i ﬁsoﬁ%y %ﬁl ln%g téqng E%qlgestlb%g%@almgoronary heart disease,
sucBTeﬂ\ﬂ&aﬁeﬂi@l& pOlicystic 6Riiah I Rse, Egblrn:ld A %1, JrtiiBha, o ?Pasder—

J I non- smal |
W‘E{SEP’P fgfrg% i:B?J’z\n’??ﬁuséfP‘é‘Pm% Gikdelie crtaubjects; anrsmlu vaniaht short
stafi@t,| Turh d98lromé, Ml VMG pgﬁroga%xca@ cgl%lluon;_ s]ﬁ%ng reduced

y acyte or chronlcl
me%gg 15AEH VIR Aefreassia; resﬁpg PP@TGY t%]?ﬁ@lﬁifb dtgk patcentage of
totall fafBE€matQR: %kéthﬂiﬂr&l §nth gg:%phﬁhgsctm%x}t( TS he agents of

retlculoendot I OSI S, eno carc

the jpyspticnspdnke vieddaa: ?@Hqﬁmh @mtrold:melb'ozbd:lghtt (@rtiat) or to prevent
andOHr &t %Bégl% otﬂf}gi g'eé{{EHJé‘ﬁ'té& JIYRELR! r%%k) %HP 6@7 gxoess

eosi nophi | I ng angi ona,
conspmpsan of B;Q;h ethiaool and othér appetizing anlsstawesl $18d@T®may be

ase arC|nO conmm, . cenent onm,
e B e8RS o Lbingrcnoime 1o
utxlgzﬁ@nq} obrledutar(on suppross) mppatite (}HQ. vig hﬁfudﬂfg?satl@mr FakReR.,

exa?ﬁ)fﬁ e(ﬂ%(%l)f g%l% dlscohé%? g%gﬁg oh%%{agé:ggzq;w known as
synpl'qrhd: demplin yesietamiensyitron®s) a4 IMRiE e pRyduttive 35 SR HBHon, such

flbro arconmn,, gi ant. cell tunor
as ‘Bfe“rﬂlonah&ﬂ%? RETSHY lPdB?lag irsugismrnfgmales, saghraintestisal

monhlyl disarders, gichan dbedityafdl 26@ eahdeBIgHaAPEa] reflux, respirato
dis g gend thel oma, hemangi oma, henangi o perlcytéﬁa
R oD & CBEEY MR iston SnBpmedPickasigrs ssarbome).

cardiavaQiRr diserdeny Qﬂﬂamhﬁhgﬂysgéﬁ‘aé:%micqﬂh alglgg%,’f the
unor , |posarcona yhphaugi ona,

dig cell -
Vasf@%‘b‘%ﬁ&faﬂ Pﬂ:ﬁSls,| Wmﬁg}p@t mﬂmeruncaemla lower back
paid, palblal 68 ASda06 B0 ul Bl RS R R an SR SRS Qé’éﬁ?g@f the present

. hesonephr oma, nesot hel i ona
invention are also useful for reducing the risk of secondary outcomes of obesity,

such as reducing the risk of left ventricular hypertrophy.

c¢GMP and analogs therof can be used alone or in combination therapy to prevent
and/or treat diarrhea (e. g. chronic diarrhea, and disorders and conditions associated
with diarrhea (e.g. scours, diarrhea associated with a functional di gestive disorder,
exudative diarrhea, non-exudative diarrhea, decreased absorption diarrhea, non-
decreased absorption diarrhea, inflammatory diarrhea, non-inflammatory diarrhea,
secretory diarrhea, non-secretory diarrhea, early chemotherapy related diarrhea, late

chemotherapy related diarrhea, drug-induced diarrhea, bacteria-induced diarrhea,
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nyobl ast oma, nyoma, nyosarcoma, nyxoma, myxosarcona,
neuril enmoma, neuroma, neurobl ast om,

waewmepics hel i oma, neur of i broma, neur of i br onat BETAIS2006/045289
odont oma, osteomm, osteosarconmm, papilloma
par agangl i oma, paragangli oma, nonchromaffin,
pi neal oma, rhabdonyoma, rhabdonyosarcoma, Sertoli cel
tunor, teratoma, theca cell tunor, and other diseases
in which cells have becone dysplastic, inmortalized,
or transformed. cGW and anal ogs thereof can be used

alone or in corrbi nati on therapy for the treatnent or
t ous._Pol yposi s ( FAP)

. Lial
iR e RS s ST PRty srsbmeisatiahes, Highly

Actixn derti-Rbteo il {Thieyapyeid &Q‘h@t@@ BiaSrhel)| MBEIR! asCSRSES di arrhea,
dom nant syndr one.

) il nherited sorml
na‘f‘gg:\lag%cé%\?en%ﬁ? g.ﬁsiﬂ%%}%& agReddiaEhradssogiated swthctepisumarcotic
detpxifidation,cimd dimiiest RbdEated WS &@Aﬁ o’ gs
thereof can be used in conblna??o eﬁgﬁgﬂﬁéf
radi ati on or chenot herapeutic agents, an inhibitor of

cGME Gid:’aldﬂ@gﬁ'tﬂ%bf ehosPhQdl £Sla8 %oﬂfblr?atl%ﬁltﬁ & tﬂ)% gor the

cl ooxy enase i nhi bitor. A nunber selec
“e?}%’? &SW%V&HH% o anqiRxiei hynestharaidigas officheckight 16iS20@rders and

co 34%@813?a1%§§pt0 stéﬂ?orr]?eg? %8% ?o%g 8f Hﬂ%émaﬁ%tn (Noexample

HPgﬁwfmtle'US QelanfeatQ‘bW ith Hight ASHSity AnfiretRatiral Neugs
(Hﬁpj{ 368, W02/ 062369, WD 96/ 06840, WD 96/ 03388, WO
96/ 0 3 87, WD 96/1 9469, WD 96/ 25405, WD 95/15316, WD

94/ 15932, WD 94/ 27980, WD 95/00501, WD 94/13635, WD
Gﬁkﬂgﬁ&gﬁg L267 t he di scl psur.es .of whjch
e heral r%g %&%&p%?ig%gl g‘%alorn&pér“éﬁ% ination therapy for the
Uethnh@mrev&mbpbénmbfwmmgomﬂs? o2 hfe@asbBRLrowths.

f cycl d
For Rt Ao a o P Bty Shomer bt ohispioaeataiocal

mellahtamaf:xy colorectud chﬁc&ﬂhﬁ&@ﬂina@ fpoBfp8Y@dtrofflestinal tract .cancer, lung
can be used alone or in

Th
°anl°af s ?roé)fgvﬁaf‘ﬁeur%s g‘i‘?ﬁ‘%{‘b? Pneigstaticprowide of gpithelial cells,
pol]qh!;) brasylelsteetASNgS ovariag] Riictsic %Lt‘aﬁé xgﬁaaasnﬁ%gb

blacttge gll|tor for treatnment of: organ 1 nfl ammati bn

vep spphaged); g desticular catcinama cersiinars fe.g.abssaheell,
bastubfos, Brob@pPedardd, ﬁuctﬁﬁ@eﬁ'EﬁQH t EfirticR @ %p I&{egs NdSL] | &en,

osi s, jschem ¢ bowel di seases, | nt e

Sm"ﬁfﬂrﬁrl noprstalhel) Wing.cpayiceld, papdiary,da omhs@as squamous cell,
transitional cell, (Walker), leukemia (e.g., B-cell, T-cell, HTLYV, acute or chronic

lymphocytic, mast cell, myeloid), histiocytonia, histiocytosis, Hodgkin’s ciisease,
non-Hodgkin’s lymphoma, plasmacytoma, reticuloendotheliosis, adenoma, adeno-
carcinoma, adenofibroma, adenolymphoma, ameloblastoma, angiokeratoma,
angiolymphoid hyperplasia with eosinophilia, sclerosing angioma, angiomatosis,
apudoma, branchionia, malignant carcinoid syndrome, carcinoid heart disease,
carcinosarcoma, cementoma, cholangioma, cholesteatoma, chondrosarcoma,
chondroblastoma, chondrosarcoma, chordoma, choristoma, craniopharyngioma,
chrondroma, cylindroma, cystadenocarcinoma, cystadenoma, cystosarconia
phyllodes, dysgenninoma, ependymoma, Ewing sarcoma, fibroma, fibrosarcoma,

giant cell tumor, ganglioneuroma, glioblastoma, glomangioma, granulosa cell tumor,
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proctitis, eosnophilic gastroenteritis, mastocytosis,

and other inflamuatory disorders. cGW and anal ogs
wohe@eticgan be used al one or in conbinati on t RETASY06/045289

the treatnment or prevention of gastrointestinal tract

inflammation (e.g. inflammtion associated with a

gastroi ntestinal disorder, gastrointestinal tract

i nfection, or another disorder).Wat is clained is: 1.

A nethod for treating a gastrointestinal disorder in a

human patient conprising admnistering to the patient

a conposition conprising an effective anount of

R, by L sTaal B SR P B R mangiom dremangio-

pem'atthmd bémmi@osmr&)md; Gepatdmia/18]et @8N Asthdd, RAp6Q TRFdoRBS
s I ¢ _nonophosphat e or

le“g’ﬁgrrr?ﬁtpeb‘fr%%ﬁaﬁ?%Z%‘%P%ngn@a%ydweqlbmqnhmna
llpmmeympﬁﬂgma&zﬂ%% S fal Wmﬁan%irés&%ﬂﬁw 3. The

megeéh'ﬂ?-f of claiml erei n theé conposi consi 5ts
) 81‘1*‘;/“’6?1“@%ﬁ%@nmm@wnmnmimpmmmmma,
myabRERTE Geyinh4 %ﬁﬁdéa@@ﬁﬁpﬁﬂahﬁxasﬂfy&og%gnggl neif} emxzom?h

harnaceutlcally accept abl'e catrier
neyramgopepblasteme newipenithieliomaenounfibsingd, maumﬁﬂbm:ﬁitssxe,f

oddHieRashdisoma, ’os@osarSé/rﬁL' Fﬁ)&ga? lrb%?z{)%% gle%fla Jhaganglionia.

phar, maceut i cal | y accepta
nonoREiRadiEy Pm,ealoma dt&bépma{bm, dwbdomyosreathh, Bamtoli 1l tkher,

t

R o faLin Sl ksl s haymoppme dppasti,

imiperiglizedy aritransforniadr i t abl e bowel di sorder, a
gastrointestinal notility disorder, Crohn s di sease,
duodenogastric reflux, dyspepsia, functl onal

cGWng@pmah)gs rihered focan brd}uspda pldna or én f:(btﬁBinhﬁ&@*herapy for the

e LT S AT AR ML A1
dormhamr amdncenébahattpr&edgs cdibg tcHiﬁIeF Qfbr&itaty Moﬁ%’l%cﬁég‘&ﬂﬁega]
r i.Si N m ni stering a conpou ornul a
Canfefrf—(%?gs) ?‘ \Aﬁﬁr’gﬁ"ﬂa‘ﬁ?s%‘ﬂi dR“Hg%ntlsbe‘éfﬁéfmaIent |y
selected fromH and a G -C alkyl. In various

nbodi nents R _ans _R are both H both nethyl, both
For zﬁeﬁWerglnrQreventlon of cancer, pre—cancerous growths and metastat1c

growths, cGMP and analogs thereof can be used in combination therapy with
radiation or chemotherapeutic agents, an inhibitor of a ¢GMP-dependent
phosphodiesterase or a selective cyclooxygenase-2 inhibitor. A number of selective
cyclooxygenase-2 inhibitors are described in US2001 0024664, U.S. Pat. No.
5,380,738, U.S. Pat. No. 5,344,991, U.S. Pat. No. 5,393,790, U.S. Pat. No.
5,434,178, U.S. Pat. No. 5,474,995, U.S. Pat. No. 5,510,368, W002/062369, WO
96/06840, WO 96/03388, WO 96/03387, WO 96/ 19469, WO 96/25405, WO
95/15316, WO 94/15932, WO 94/27980, WO 95/00501, WO 94/13635, WO
94/20480, and WO 94/26731, the disclosures of which are herein incorporated by
reference. [Pyrazol-1-yl]benzenesulfonamides have also been described as

inhibitors of cyclooxygenase-2.
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pharmaceutically acceptable salt thereof. 5 7. The
met hod of claim6 wherein both R and Rare H 8. A
worbitod21f68r decreasi ng stool frequency conpri sPA@/US2006/045289
adm nistering to a human patient a conposition
conprising an effective anount of guanosine 3', 5'-
cyclic nonophosphate or a pharmaceutically acceptable
salt thereof. 9. The method of any of clains 1-8
wherein the conposition is adm nistered orally. 10.
The nethod of any of clains 1-8 wherein the
conposition is admnistered rectally. 5 11. The net hod
any of clains _1-10 wherein the patient is suffering
cG r%?n“ﬁy ?‘P?‘?%Soﬁ?‘ T995 %8R 8% Wgra‘iﬁw orph combhingtiantberapy ircthgi m
trediinenh o prevehtieén phinflRMmAtRHNnS Uhus thBY cAd B8 ised alone or in
irritable bowel syndrone. % 17!

di ar r.heapr,edom. nant
corphialigh Rt o TR tos 0! eOMErdencngont phasehodiesioapae esrlective

cydls hede-D hHibiteP Br BastileRl O Bl okt ,
?,dicggyrgfger._ 14. The nethod egﬁ‘&g%f/éalggﬂg al r#éﬂoki%)&%é’rcé‘rioﬁns
dispag. leprative cpltis), pythmp.igphritisn lepatits, padersetitis branchfis, cystic

fibidass, IRh&AsE Eﬁwé!r&lséagesﬂn?é'sﬁ'ﬁa]]ihﬁQmmeyff{o%ﬂ%%ﬁg?efpggéﬁg? higaase,

|s_suffer|nP from duodenogastric r ux h
progitigpspgphilie Rasiropntegitisgitaastoeytodis apdtdtieartinflamsuafdrer i ng
disbFdefs, RSP ny of clajms.1-10

_ Cwherein the rl()igaﬁal’(le? t tl|-1|—€!§&)su grgglﬁgé ?]?)8%10{ UhE?rf‘a%’ﬁﬁﬁwn t]herapy
in thy disatpasmd or peveRtien pRgdstdinéstianliradt inflahmatidn (&g,

infAREHS] . [ ' uf.fering. from nonul cer,

infHBEAAICR A GoBR A o LRl o Shsgrdof i anies e ract

infegitionepmanodteerpbisarder). i s suffering froma functional
gastroi ntestinal disorder.
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20. The nmethod of any of clainms 1-10 wherein the
patient is suffering fromfunctional heartburn. 21.
woheo7etite®d of any of clainms 1-10 wherein the pariusmio6/045289
is suffering from gastroesophageal reflux disease. 22.
The nmethod of any of clains 1-10 wherein the patient
is suffering fromgastroparesis. 23. The nethod of any
of clains 1-10 wherein the patient is suffering from
post operative diarrhea. 24. The nethod of any of
clainms 1-10 wherein the patient is suffering from
ul cerative colitis. 25. The nethod of any of clains
- in the patient is suffering fromdiarrhea.
Vvégﬁgﬁﬁggﬁgkhod of claim25 wherein the patient is
suffering froma disorder selected from scours,

di ar i_at i . nect.i onal . di gesti ve

1. R :

di s.cl;} 8%?1 exuggljtelg{l/lgg%%%tr ‘@‘S%tﬂ’r?%ﬁlsé’&‘%aé flggm&pglapﬂga,

conprising adthinisteompgtto dire phitient & eampositioie corapsisitlg ah SOfpliveO N
non- i, nf | ammt

' i. .y _di h
- aoff ool 52T Y A DB SIS s

saletirekgofchenot her apy rel ated di arrhea, | ate chenot herapy
rel ated di arrhea, drug-induced diarrhea,
bacteri a-i nduced di arrhea, viral-induced di arrhea,

2. pr otfhearethod uﬂel@lirﬂilawmem,mé-lbéénTﬁésﬁﬁ@ﬁ a&ﬁsrigésa%lfaﬂgﬁne 3%, 5-
Hi ghly Active Anti-Retroviral er apy associ at ed

eyelicqppprehiosphas By o phermpsepisaly sqcentable e increedogdst r i c

phirdbecharilly agcaae catrRd ofliiiddpea, di arrhea associ at ed
wWith rapid narcotic detoxification, and diarrhea

associ ated with a neuroendocrine tunor. 27. The nethod

3. of  ahsinetRed ¥hekRh 1 WhEeitlitRe L4R gi?oﬂ:@(ﬂ%?s?s Q%ée@tﬁhlly of
i nfectious agent. 28. The nethod of any of clains-1-4
gUaNsing 31, 3'hey cis ipiphpenhateoen saphasmaceutisally adéepiablevailigthereof

and¥ NG REuRally D SHSHI aqg H‘ﬂ ate pharnmaceutically
ac?epté@?% §gﬁt°fﬁ%{%%?_ 889 égﬂbthod of any of

clainms 1-4 wherein the conposition contains at | east
4, The method of claim 1 wherein the composition consists of guanosine 3°, 5°-
cyclic monophosphate pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier or diluent.

5. The method of any of claims 1-4 wherein the gastroinstestinal disorder is
selected from irritable bowel syndrome, irritable bowel disorder, a gastrointestinal
motility disorder, Crohn’s disease, duodenogastric reflux, dyspepsia, functional
dyspepsia, nonulcer dyspepsia, a functional gastrointestinal disorder, functional

heartburn, gastroesophageal reflux disease, gastroparesis, and ulcerative colitis.

6. The method of any of claims 1-5 further comprising administering a
compound of Formula II
O
o) R
Ry o’
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5%y wei ght guanosine 3', 5'-cyclic nonophosphate
phar maceutically acceptable salt thereof. 30. The

worbited2ie8 any of clainms 1-4 wherein the conpoBCTiUSZN06/045289

contains at |east 10% by wei ght guanosine 3 5 -cyclic
nonophosphat e pharmaceutically acceptable salt
thereof. 31. The nethod of any of clains 1-4 wherein
the conposition contains at | east 50% by wei ght
guanosine 3', 5 -cyclic nonophosphate pharnaceutically
acceptable salt thereof. 32. A nethod for treating a
patient suffering from col on cancer conprising
adm.nistering to the patient a conposition conprising
Foﬁﬂ“%?kéctive amount of guanosine 3', 5 -cyclic

whigtdin Bh @ R3 tafe RideBerdlatl YREIEEH $Rn a |
t hereof . 33. The ﬁg‘:t3 hod g? claim 32Hmﬁg1?a:?L ?ﬁsg‘lm' fn

VaOHBRY B St Kegrg hawddi rth setiylbojtcethyl or a

phéfaneehRERhateepibld spbpggeut i cal |y acceptabl e sal t
thereof and a pharmaceutically acceptable carrier or

diluent. 5 34. The nmethod of claim 32 wherein the

7. conTbsinkéthed 6D¢18ins bSvigtsiaotaRl ¥n®R, gHagosi ne
3%' -cyclic nonophosphate or a pharmaceutically

. acceptable salt thereof and a pharmaceutically

8. accéptatilod fondedrensingy stooll fipiency Sdmpridifg BBMISteRhg to a
n _consi sts of guanosi ne

.M erei.n the conpositi
bl et o OB g SRUSBTE 0 i emsunted gymonne 3, -
cydicorpaihbeplmied or 4 pledraabedivdlld OGRS Salt iHeRloEY
acceptable carrier or diluent. 36. The nethod of any

of clains 32-35 wherein the conposition contains at

9. | eaThe metlidayoMmiydTicl HRNOS WHeréin the &mBEsidiCis administered
aﬂonophosphate pharmaceutically acceptabl e salt

Orafi¥er eof . 37..The nethod of any of clainms 32-35 wherein
the conposition contains at | east 5% by wei ght
guapgsi ne 3', 5'-cyclic nonophosphate pharnmaceutically

10.5¢¢ g‘gfz msthodofj anyiof claims 1-8 wherein the composition is administered

rectally.

11. The method of any of claims 1-10 wherein the patient is suffering from

irritable bowel syndrome.

12. The method of claim 11 wherein the patient is suffering from diarrhea-

predominant irritable bowel syndrome.

13. The method of any of claims 1-10 wherein the patient is suffering from a

gastrointestinal motility disorder.

14, The method of any of claims 1-10 wherein the patient is suffering from

Crohn’s disease.

15. The method of any of claims 1-10 wherein the patient is suffering from

duodenogastric reflux.
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0 38. The nethod of any of clains 32-35 wherein the
conposition contains at |east 10% by wei ght guanosi ne
wa@'2007®6216§Cl i ¢ nmonophosphat e pharmaceutical | y PCT/US2006/045289
acceptable salt thereof. 39. The nmethod of any of
claims 32-35 wherein the conposition contains at | east
50% by wei ght guanosine 3', 5'-cyclic nonophosphate
pharmaceutically acceptable 5 salt thereof. 40. A
method for treating a gastrointestinal disorder in a
human patient conprising admnistering to the patient
a conposition conprising an effective anount of an
age S cted from, | nosine 3', 5 -cyclic
167 anedERRad 87 a SEitardn BB epiyhebuioot Adtegag from
dyspepsiaof or ii) a guanosine 3\ 5'-cyclic nonophosphate
anal og or a pharnaceutically acceptable salt thereof.,
the nethod conprising: (a) identifying a patient as
17suf fidheimethéd ofrary ofaddino n}gesﬁiemah the patieels; suffdflin ?Bgm
LN ' an amount of the agent. 4 1. A netho
ﬁn?;gr%?r(gjgﬁigﬂﬁgag'a gastroi ntestinal disorder in a human
patient conprising admnistering to the patient a

18.CO n’ﬁ@éirﬁé’cﬂ&l SP%B{ dcffldcl:{]glsaﬂls u}}e?géglg ee( é‘a 183{1 115 s%h‘ering from

guanosi ne 3", I'C nbnop
noHegridyspensiacal | y acceptabl e salt thereof. 42. The
nmet hod of claim40 wherein the guanosine 3', 5 -cyclic

monophosphat e anal og is sel ected from
19.8-( emﬁm@m q%' a;yngldah@whm;iﬂ ma?aﬁgycﬂs isﬁfl’fgn'ng from a
fundBHRN AteSringllq yl guanosine 3',5" -cyclic
m)nop%gsphat e rzagb c%), 8- brono- guanosi ne
3,5 -cyclic nonophosphate (8-bronmo cGw), 8-(4-
20.chl oheplvamd $Hin9)oreUARASL I where LGt i9nNgRhosphat e
f %8-(411 chl or ophgnyl t hi o) cd\lfé?re%b?%ty?%hglgtllﬁeu& Ting from
nghoma -hE%tP‘FE- monophosphat e (Rp-cGW) and Sp- guanosi ne
3'",5 -cyclic nonophosphate (Sp-cGwWS), cyclic
gu sine-3' ,5' -triphosphate, cyclic
2181 aRBE ritGiod ofny gt 6583 i hespta the patient is suffering from
gas@uesopRAgAl reflul diddabphosphat e, cyclic deoxyguanosi ne-3
", 5 "-nmonophosphate, cyclic deoxyguanosine-3 ',5
' di phosphate, cyclic deoxyguanosine-3 %
22." - t Thohotplaifany of claihs JURNWEERST Be paticnt TPAFRIALANALE:

gastroparesis.

23. The method of any of claims 1-10 wherein the patient is suffering from post-

operative diarrhea.

24, The method of any of claims 1-10 wherein the patient is suffering from

ulcerative colitis.

25. The method of any of claims 1-10 wherein the patient is suffering from

diarrhea.

26. The method of claim 25 wherein the patient is suffering from a disorder

selected from: scours, diarrhea associated with a functional digestive disorder,

-87-



10

15

20

25

cyclic guanosi ne-2,3 '-di phosphate, cyclic

guanosi ne-2',3 '-triphosphate, cyclic 2-(Nmrethyl)-
wquentos2ieg- 3\ 5° - nonophosphate, cyclic PCT/US2006/045289

2- (N-net hyl ) - guanosi ne-3 \'5' - di phosphate, cyclic

2-{N-net hyl)-guanosine-3 ',5 '-triphosphate, cyclic

2-(N-net hyl ) - deoxyguanosine-3 ',5 '-nonophosphat e,

cyclic 2-(Nnethyl)-doxyguanosine-3 ',5 '-

di phosphate, cyclic

2- (N-net hyl ) - deoxyguanosi ne- 3 ,5' -triphosphate, cyclic

2- (Nnmet hyl ) - guan03|ne 2',3 -nnnophosphate cyclic

extieNethmlie) DO ERGGINE Guntied, dccriashl GEfmmiian aiaybea.qon-
de&eédﬁd%kdsmh)m dgarﬂ{wﬁnlﬁan&éto@ maiméao ReA-RABd B mafol§ Biafrhea,

uanosi ne-3 hos hate, cyclic
Se“f"t%’ﬂ %F% “°§Lﬁfﬁ’éf‘§‘?faréh§fheas carly ?hﬁﬂf&g@ﬁm eelat@9 diarthea, late
chéfnémef@yhmla)ed di@@PfééQ dARORId06eSdihrthea risaaeﬂts $eRIL3E Qiarrhea,
N- et hyl ) - deoxyguanosi ne-3

Vlray’dlﬂﬁﬁ%js %’éﬂ“@a’ Pé%?%lnﬁnm %ﬂhya,)Hlaé@ssygawAchmﬂmasngmy
Actw5 Antit REROATD ey y%gddlé‘tec? d{aN'Egg Itlinotrg:%gb%ﬂtg& dlg.n’hea

- nonophosphat e, cyc iC yl') - guanosi
nasoEATHE IS'FEP( edl@g@pmgna}ect Phﬁléﬂlgﬂyemmlated ¥ithFapid narcotic
detoxiffdaﬁ&? Sa‘?l'ﬂ@ilﬁﬂrh&yé‘slséé;atgql &1&1'\41 1[%1 roendocrine tumor,

di net hyl’) - guanosi ne- 3 osp ate, cyc e
2,7-(N, N -di met hyl ) - guan05|ne- 5 3,5 '-di phosphat e,

27. Cyth@ method of claim 25 wherein the dlarrhea is cansed b fi
2.7- (N, N -di net hyl ) - guanosi ne- “upeh syp‘ﬁ“n ectious

clic
2, 7-(N,N - dihethyl) deoxyguanosi ne- 3', 5' - nonophosphat e
di et hyl ) - deoxyguan03|ne 3',5

28.) g%‘%lﬁ Iggeﬁﬁ%c{ gé art)gl%fi ql?}“? 174 eF\Fm alper@mswon contains at least

1%dsoxyighegasaiosire3’, 5°5¢yclit hﬂfiﬁ)‘fyﬁbﬁﬁlﬁte b Geuticall acceptable
N -di net hyl) - guan05|ne 2,3 '~ nonophospha

Sﬂ%@@@%@ 2,7-(N, N -di net hyl ) - guan03|ne-2 3
-dlphosphate and cyclic , 7~ (N N

th 0 e -tr| hosphate 43. The
e RBGmIRG] ARG ke witsie RASHiPCom RS RJeast
S%QJya\nﬂghngJa&osmﬁ 3° C/cdyictic Eﬂfﬁiﬁph@sﬁﬂﬁﬁiﬁaﬁha&mlcal]y acceptable
MHH ceutically acceptable salt thereof and
sa ceutlcally acceptable carrier or dlluent. 5 44.

The met hod of clain140 wherein the conposition

con |aI osi.ne clic .
0o n?ﬁ% %‘%Hﬁ 5&ts fJ Ié’ls r}a)g ‘{’]‘E“rf%l& e, C%E%'t“g'bf’@‘%‘&[s fit least
10% ﬂpafrwmghtagldmaslph ar rm«gulict ﬁ@hbyhc&@ﬁaﬁtphbhﬁa&aﬁédlgfac%ptable
sath&%SPt 0 45. The nethod of claim40 wherein t
conposition consists of guanosine 3

31. The method of any of claims 1-4 wherein the composition contains at least
50% by weight guanosine 3, 5’-cyclic monophosphate pharmaceutically acceptable
salt thereof.

32. A method for treating a patient suffering from colon cancer comprising
administering to the patient a composition comprising an effective amount of
guanosine 3°, 5’-cyclic monophosphate or a pharmaceutically acceptable salt

thereof.
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5'-cyclic nonophosphate pharmaceutically acceptabl e
salt thereof and a pharnmaceutically acceptable carrier
wonodioeceiest . 46. The net hod of any of clai nms 48€24S2006/045289
wherein the gastroinstestinal disorder is 5 selected
fromirritable bowel syndronme, irritable bowel
di sorder, a gastrointestinal notility disorder,
Crohn' s di sease, duodenogastric reflux, dyspepsia,
functi onal dyspepsia, nonul cer dyspepsia, a functiona
gastroi ntestinal disorder, functional heartburn,
gastroesophageal reflux di sease, gastroparesis, and
ul cerative colitis. 47. The method of any of clains
40-46 further conprising admnistering a 0 second

33t herBanéthod afelaim 48. wikers@the BorhBbsitib®8sPHs& guanosine 3 ’,
50 q@%r0|nH§§%lﬂ%I di sorder selected from
85 STGPACRROSPIALP Op giPharmaceptically geseniable sals thereaf andar al
phivymReagdslytadcyépiible QHEREBS UAu&t, hypersensitivity to
colorectal distension in a human patient conprising
adm nistering to the patient a conposition conprising

34an %@?ﬁétﬁ&&oﬂﬂﬁﬁﬂ@Z%héﬁ‘&nWﬁ%@% i85t Eshsfdi Qgserilt}ally of

guanosine 3", 5 -cyclic nonop ate or a

SuglRSEL e rFXSHCIonarbepithaty e apharmahentiselly accepitjblasalt thereof
and) B BRASA RButicallyAceEfable Ca gpaﬁga{zat e anal og or a

pharmaceutical'ly acceptabl e sa her eof, the method
conprising: (a) identifying a patient as suffering
35f r omgasdihi L B3l [0 Vi r&lk pain, chronic. .
visceral hy pgfgéfrﬁ% ??."(}}%?éjg mfyéoéﬁe?e)%s?téorg?onsms of guandsine 3,
5 'hx%@rmmmmﬁalﬂ‘yphmbmioaﬂy;lbc&iiteﬂ:tlestﬂt tgmreoaadd &sz f
A48 [ anopunt of.. t agent. 49. A netho or
phaty eaﬂtﬁéﬁg ag%ggér’téeePaTgf 8’&{1%163“% om gastrointestinal
pai n, visceral pain, chronic viscera

hyp I tivit spepsi.a or h rsensitivity to
36. o SR inY: ol RRRTRLAY Bharb e compostsiprabatomy a loast
1%egnweight guanogint G’ f STecyRiit nfstopRogMETGHath EbusiRlT h&eflble
Mﬁﬁ% ef fective amount of an agent selected from 1)

g $%8%i ne 3', 5'-cyclic nonophosphate or a

pharmaceutically acceptable salt thereof or ii) a

37 R blbhal o P AR RRRER the Pawotugn comains o least
5%rb3't\hcighbéua§bsihm349$’vd3etie ifonbBBoshA AR PHakhtuGeABf AREStable
salf4H&lge! Ne L

'38.  The method of any of claims 32-35 wherein the composition contains at least

10% by weight guanosine 3°, 5’-cyclic monophosphate pharmaceutically acceptable
salt thereof.

39.  The method of any of claims 32-35 wherein the composition contains at least

50% by weight guanosine 3°, 5’-cyclic monophosphate pharmaceutically acceptable
salt thereof.

40. A method for treating a gastrointestinal disorder in a human patient
comprising administering to the patient a composition comprising an effective

amount of an agent selected from: i) guanosine 3°, 5’-cyclic monophosphate or a
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5'-cyclic nonophosphate or a pharmaceutically

acceptabl e salt thereof and a pharnaceutically
weacowpbatete carrier or diluent. 5 1. The net ho#CofUS2006/045289

claim 49 wherein the conposition consists essentially

of guanosine 3 %' -cyclic nonophosphate or a

phar maceutically acceptable salt thereof and a

pharmaceutically acceptable carrier or diluent.52. The

nmet hod of claim49 wherein the conposition consists of

guanosine 3', 5'-cyclic nonophosphate pharnmaceutically

acceptabl e salt thereof and a pharnaceutically
i lyent, 53. The nethod of any

carri,er ar .d
ph a??%’?%‘slgi‘ﬁ‘-’%’éa‘%qﬁ sl ther B D SigHgnosing 3 Si-eveling a
manophusphateahalogronsl ;ﬂaahhafamwhﬁaddﬂa%@s%mh&eéﬁ dnBrfethod
cor%glelsilnngependent ly selected fromH and a G-C alkyl. In
Variots embodi ments R ans R2 are both H, both

met i) , baddhtEVingla Mitieat AU ical . )
sal taot her of,gjs'IS%,. p'Iz'il%ﬁe nmet hod gg@%ﬁﬁﬁﬁgﬁﬁ?ﬁ@%mm, and
whe® n PARIREICHg R aPwEs Abthesigarf. an ef fecti ve ampunt

of an agent selected from i) guanosine 3%' -cyclic
nongphosphat e or a pharmaceutically acceptable salt

414 hePegethgd 1oy tyeating merstioidestinal disordgrin churnapiigaphat e
APASIAY a@hirdstBRRS s ceptabl e salt thereof

4 gﬁ%o?aadlm_ ni st e%%. oggﬁhde%/oﬁcisﬁpoélnvnwsil%an ettective

ampwgl{g(gu@msum?) ‘pharydzemonoptiosplgatr a pharmaceutically acceptable

salt thereof,

42. The method of claim 40 wherein the guanosine 3’, 5’-cyclic monophosphate
analog is selected from: 8-(4-chlorophenylthio)guanosine 3',5'-cyclic
monophosphate, dibutyryl guanosine 3',5"-cyclic monophosphate (db ¢cGMP), 8-
bromo-guanosine 3',5'-cyclic monophosphate (8-bromo cGMP), 8-(4-
chlorophenylthio)-guanosine 3',5'-cyclic monophosphate (8-(4, chlorophenylthio)
cGMP, Rp-guanosine 3',5-cyclic monophosphate (Rp-cGMP) and Sp-guanosine
3',5"-cyclic monophosphate (Sp-cGMPS), cyclic guanosine-3°,5’-triphosphate, cyclic
guanosine-3’,5’-diphosphate, cyclic guanosine-3°,5 ’-triphosphate, cyclic
deoxyguanosine-3°,5’-monophosphate, cyclic deoxyguanosine-3’,5’diphosphate,
cyclic deoxyguanosine-3°,5’-triphosphate, cyclic guanosine-2’,3’-monophosphate,
cyclic guanosine-2,3’-diphosphate, cyclic guanosine-2’,3’-triphosphate, cyclic 2-(N-
methyl)-guanosine-3°,5’-monophosphate, cyclic 2-(N -methyl)-guanosine-3’,5’-
diphosphate, cyclic 2-(N-methyl)-guanosine-3°,5’-triphosphate, cyclic 2-(N-methyl)-
deoxyguanosine-3’,5’-monophosphate, cyclic 2-(N-methyl)-doxyguanosine-3°,5’-
diphosphate, cyclic 2-(N -methyl)-deoxyguanosine-3’,5’-triphosphate, cyclic 2-(N-
methyl)-guanosine-2°,3’-monophosphate, cyclic 2-(N -methyl)-guanosine-2°,3°-
diphosphate, cyclic 2-(N-methyl)-guanosine-2’,3’-triphosphate, cyclic 7-(N-methyl)-
guanosine-3°,5’-monophosphate, cyclic 7-(N-methyl)- guanosine-3°,5’-diphosphate,
cyclic 7-(N-methyl)-guanosine-3°,5’-triphosphate, cyclic 7-(N-methyl)-
deoxyguanosine-3’,5’-monophosphate, cyclic 7-(N -methyl)-deoxyguanosine-3°,5°-
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diphosphate, cyclic 7-(N -methyl)-deoxyguanosine-3°,5°-triphosphate, cyclic 7-(N-
methyl)-guanosine-2°,3’-monophosphate, cyclic 7-(N-methyl)-guanosine-2°,3°-
diphosphate, cyclic 7-(N-methyl)-guanosine-2°,3°-triphosphate, cyclic 2,7-(N,N’-
dimethyl)-guanosine-3°,5’-monophosphate, cyclic 2,7-(N,N’-dimethyl)-guanosine-
3’,5°-diphosphate, cyclic 2,7-(N,N’-dimethyl)-guanosine—3’,5’-tn'phosphate, cyclic
2,7-(N,N’-dimethyl)-deoxyguanosine-3’,5’ -monophosphate, cyclic 2,7-(N,N’-
dimethyl)-deoxyguanosine—B’,5’-diphosphate, cyclic 2,7-(N,N’-dimethyl)-
deoxyguanosine-3°,5’-triphosphate, cyclic 2,7-(N,N’-dimethyl)-guanosine-2’,3’-
monophosphate, cyclic 2,7—(N,N’-dimethyl)—guanosine-Z’,B’-diphosphate, and cyclic
2,7-(N,N’-dimethyl)-guanosine-2°,3 >-triphosphate

43. The method of claim 40 wherein the composition comprises guanosine 3°,
5’-cyclic monophosphate or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier or diluent.

44, The method of claim 40 wherein the composition consists essentially of
guanosine 3°, 5’-cyclic monophosphate or a pharmaceutically acceptable salt thereof

and a pharmaceutically acceptable carrier or diluent.

45. The method of claim 40 wherein the composition consists of guanosine 3,
5’-cyclic monophosphate pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier or diluent.

46. The method of any of claims 40-45 wherein the gastroinstestinal disorder is
selected from irritable bowel syndrome, irritable bowel disorder, a gastrointestinal
motility disorder, Crohn’s disease, duodenogastric reflux, dyspepsia, functional
dyspepsia, nonulcer dyspepsia, a functional gastrointestinal disorder, functional

heartburn, gastroesophageal reflux disease, gastroparesis, and ulcerative colitis.

47. The method of any of claims 40-46 further comprising administering a

second therapeutic agent.
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48. A method for treating a gastrointestinal disorder selected from
gastrointestinal pain, visceral pain, chronic visceral hypersensitivity, dyspepsia or
hypersensitivity to colorectal distension in a human patient comprising
administering to the patient a composition comprising an effective amount of an
agent selected from: i) guanosine 3°, 5’-cyclic monophosphate or a pharmaceutically
acceptable salt thereof or ii) a guanosine 3°, 5’-cyclic monophosphate analog or a
pharmaceutically acceptable salt thereof, the method comprising;

(a) identifying a patient as suffering from gastrointestinal pain, visceral
pain, chronic visceral hypersensitivity, dyspepsia or hypersensitivity to colorectal
distension; and

(b) administering an amount of the agent.

49, A method for treating a disorder selected from: gastrointestinal pain, visceral
pain, chronic visceral hypersensitivity, dyspepsia or hypersensitivity to colorectal
distension

in a human patient comprising administering to the patient a composition
comprising an effective amount of an agent selected from: i) guanosine 3°, 5’-cyclic
monophosphate or a pharmaceuticaily acceptable salt thereof or ii) a guanosine 3°,

5’-cyclic monophosphate analog or a pharmaceutically acceptable salt thereof.

50. The method of claim 49 wherein the composition comprises guanosine 3°,
5’-cyclic monophosphate or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier or diluent.
51. The method of claim 49 wherein the composition consists essentially of

guanosine 3°, 5’-cyclic monophosphate or a pharmaceutically acceptable salt thereof

and a pharmaceutically acceptable carrier or diluent.
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52. The method of claim 49 wherein the composition consists of guanosine 3°,
5’-cyclic monophosphate pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier or diluent.

53. The method of any of claims 49-52 further comprising administering a

compound of Formula II

R4

Formula I
wherein R, and R; are independently selected from H and a C;—-Csalkyl. In
various embodiments R; ans R, are both H, both methyl,both ethyl or a

pharmaceutically acceptable salt thereof,

54. The method of any of claims 1-53 wherein the composition comprising an
effective amount of an agent selected from: 1) guanosine 3°, 5’-cyclic
monophosphate or a pharmaceutically acceptable salt thereof or i) a guanosine 3°,
5’-cyclic monophosphate analog or a pharmaceutically acceptable salt thereof is not

administered together with any active ingredient or pharmaceutical agent.
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