METHOD FOR TREATMENT OF DI ARRHEA- PREDOM NANT | RRI TABLE BOWEL - SYNDROVE
This application clainms benefit of priority to U S. provisional patent
application 60/797,074, filed May 1, 2006, and to U. S. non-provisional
patent application 11/510, 152, filed August 24, 2006, and the contents of
each are hereby incorporated by ref erence. BACKGROUND OF THE | NVENTI ON

[ 0001] WT&K%%@R&B%AW ORFPTARBSIEA-PRENGISANTIURRI T OBAE BPWELder of
t he bowel that has a pronounced effect on quality of life. A defining
characteristic of IBS is abdom na8¥YNiIKMdEf ort or pain. The Rome ||

D agnostic Criteria (a systemfor diagnosing functional gastrointestinal
di sorders based on synptons) for IBSis as follows: at |east 12 weeks or
nore, which need not be consecutive, in the preceding 12 nonths of

abdoni nal drﬁg%m@aﬁorpamﬁ@benéfh%&c pHiSritg &6 ONP 3RIvEGodY patbntlaBiSlatibivo Of t he
fol | owi ng features (1) it is rel |eved with defecatlon and/ or (2) onset
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togs . t,h t L, BS d b | stool
;gggagtg[%?éu%%ﬁ 6U?n&qﬁ%§?n%%l?§?sfeélfgﬁr§ h81feb$( r#bCSU eé'gfbye@g%ﬁn:?g‘lr gﬁ) Spggsage
of nucus; and bloatlng or feeling of abdom nal dlstenS|on Patients can be

sub- di vi ded by their underlying bowel habits: (i ) di arrhea-predom nate
IBS, (ii) constipation-predomnate |BS, and constipation alternating

with diarrhea (alternat BAGKGRYUNIDGHFHERE T hysi ol ogy of IBS is

poorly understood despite the fact that about a quarter of the popul ation
i n t he 00K Infaytabix Howek syhéremsy(Hp¥)ass commen Apstiondl desvaleyofithe pewddhat he$ U. S.
adults report synptons that are consistent with the diagnosis of IBS. It
I s estd prah@thctdelfecooh yuldiy pelifeeAtdefifing ehiganaistic bRIBBE abé@kinakedi cal care.
I'n addition, patients diagnosed with IBS are at increased risk for other,

non- gagiidogifert 65pdif AthelRMEd I DAnoGli SOAREEL fa SHCH B8 dihbsBipah@ioaatand
interstitial cystitis. [0004] 1BS is the nost common di agnosi s made by

gastr ‘%Mﬁ@&tﬁﬁ! dsSrabAl btaéb% on sgmﬁacﬁﬂk? EQH?&&O 16%s: 1e1 ggﬁrlﬁ%k%r visits to

primary care providers. ApproXi l1Ton in rect medical costs

and S2BeL LB Ll BILE RSN ROSh A SRS AN Aol Pl Bscdoon

di agnosi ng I eat or a rge proporflon of

ann ualpam %latt 1Q %c?cro%lp%x%%& %y apleast wo ofs the following features: (1) it is relieved with

defecation, and/or (2) onset is assoqiated with a change in frequency of stool, and/or (3) onset
is associated with a chaﬁge m form (appearance) of stool.

[0002] Other symptoms that support the diagnosis of IBS include pain; abnormal stool
passage (straining, urgency, or feeling of incomplete evacuation); passage of mucus; and
bloating or feeling of abdominal distension. Patients can be sub-divided by their underlving
bowel habits: (i} diarrhea-predominate IBS, (ii) constipation-predominate IBS, and (i1)
constipation alternating with diarrhea (alternating IBS).

[0003] The pathophysiology of IBS is poorly understood despite the fact that about a quarter
of the population in the UK ﬁlay exhibit the symptoms, and approximately 15 percent of U.S.
adults report symptoms that are consistent with the diagnosis of IBS. It is estimated that only

25 percent of persons with IBS seck medical care. In addition, patients diagnosed with IBS



[0005] Primary treatnment of IBS involves counseling and dietary

nodi fication. Drug therapy is considered to be beneficial if directed at
i ndi vi dual synptons. For diarrhea predom nant cases, antidiarrheal drugs
such as | operani de can be used, which treat diarrhea, but not abdom nal
pai n. Since abdaom nal pain is one of the defining characteristic of |BS,
ant i - o#ra et megrsedmisl Sorshepgrongrsgeateainal fungtignaf fieordatyjsy Sé{béqm.‘éﬁ g2 2000,
Ann Intern Med. 2000;133: 136-147; Crenmonini et al., 2004, M nerva Med
95: 42 7=ngl4nterstifiglrcysiarsst i pat i on predom nant cases, ispaghula is often used
to increase dietary fiber. Were patients have pain and di stension as

pr edonfi0oe4it IBSyisHieands; c@mninbr dpgaoad mbdacty geseoabiiopists iuted].ShMedkveri ne and
peppermnt oil are often used in such cases. Ot her agents that have been

tried fQbudtf RAND ggrch%fmﬁb wog et dalelpeek et s Appad-amenl, S8willion aeditan,
cal cium channel Dbl ockers, sinethicone, |euprorelin, octreotide and

chol e -oki i b t:Sinit i 2 4 héosihbe Extra
Phar oo A b g G N P A e P

hydr ochl.Qr.i i l.] iResehat i , NO, a
sel ect%&gr%g%ﬁ%ﬁgﬁ%{;gérﬁqﬁlgémﬁa%’é; lantlé';t?)gonl stﬁgﬂga@ﬁfﬁ?géﬁ glat%l e only
drug %r oved for treating females with severe diarrhea-predom nant
irritable bowel syndronme (d-1BS). Due to safety concerns, including
ischemc colitis and sevelrgg,_ life thr efat ew‘g const%.Patj on, even this one
drug i 908HEvEY teaimeptef [BR hVolkes foHR N6 TIOR8 Al t hough t here
~are other drugs. for the treatnment of diarrhea (e.g. |operam de,

di- phernidsugltharay, is conpiderett tads bauefirinl ifxtieried gt mﬁ@ﬂdﬁa? ygltems FRhdiariehf d- | BS

i ncl udi ng pain and abdom nal disconfort and, thus, are not long-term ,
opt i onmeddrSeant\Waswd, anfoiathecaABrughiEuh B46peranids carRied@rd, Wiieh wedt diawrhaaed f or

i nproved therapeutics for the treatnment of dI'BS that address the nmultiple
sy npt B néf abdomBR! paie| Sifderuddpmirml paid isadod @f tiralefiding charhctedistic of UBY,7] U. S.

Pat ent Nos. 5,211,944 and 5, 494,661 to Tenpesta di scl ose the use of a

pr oanthacy atiedi ArubPlyARHERRIPRSI TBY ailealadt g 2000 Ml 1BicaMVAP. OF
Cal ophyl l um spp. for the treatnment of viral infections. Rozhon et al.,
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proant’hocyani din pol ymeric conposition isolated from Croton spp. or
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Gastroenterol 10:2585-2588 djsclose a clJinical trjal of crofelengr as a

t r eat rABAPCPRIFIYIY Sil@Fepiica wg%nr%%%smﬁ%&gws Baaafeﬂéfsb?encﬁ&g&wea% in
this study were 500 ng/day (125 four tines a day); 1000 ng/day (250 ng
four tiBSeBcldalenyg-blogkets, é@on@paé@sqmgcﬂaumd@mql hoskess, gayothieese. t wo days.
The study showed that the conposition was useful for the amelioration of
st ool ltweombnoyctrantitiegad cholecptsedinin aftagonigt witk vanebirateswdist(Sagiindhlet Theel er' s
diarrhea. [0008] G tation or identification of any reference in-this

sect | ExtarPhaftiadbbés, 39eddigen @096 H.319Ppl i cation shall not be construed as
an adm ssion that such reference is available as prior art for the present

appl i qabdd io AR rohof i LEN®D @Nat FIDGIK (TREeR Bcts@ T ridndlemirk.on rel ates

to methods for treating at | east one synptom of diarrhea-predom nant

o m | e tom of dr Fedom nant
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IBS). Due to safety concerns, including ischemic colitis and severe, life threatening

constipation, even this one drug is approved for use only in women with severe d-IBS.

- Although there are other drugs for the treatment of diarrhea (e.g. loperamide, diphenoxylate),



t ransnmenbr ane conduct ance regul ator chloride-ion channel (CFTR). O her
exenpl ary inhibitor nol ecul es include potassiumion channel openers.
Exenpl ary synptons of d-I1BS include pain, abdom nal disconfort, diarrhea,
abnormal stool frequency, abnormal stool consistency and the presence of
urgency. Thus, in one enbodi nent, the invention provides a nmethod for the
t r eat nih dpEssiRa0bpddeess EhespmiplsEmaions.of EéBédwﬁWﬁ@g PYD gehithiosteali ng to a
patient in need of such treatnent, an anmount of a nolecule that inhibits
secr et dseomfortelghigl ereirohbngrtem @fmes.l(S@ei Webdi2003, /gl MEMISHIeXIBect i ve to
treat the one or nore synptons of d-1BS. In preferred enbodi nents, the
dosage2tf6)tTierd i3 lainded fof imploeediherabsutios G dhs tvakedait of OIBY thhi addaedhoi st er ed
enteric coated crofelemer at a dosage of about 50 ng per day to about 750

Ny per nfl@iple dypiiifs SR ARAKIngHaRLAMI babBREYdiscdmPors Uf f i ci ent dose of an
i nhi bitor nol'ecule to produce a simlar therapeutic effect as seen with

anot hefooh AN A Tabes sl £o8l o PRILSAULACrIRSARRI0% o el of omer at 2

dosage out 50 ng per day t o 'about per I n anot her

R NN %ﬁ%ﬁﬁ%%df i

Adm ni gtration artlc h nh| eis

co- adriFfi™ §tﬂaf+eahoﬂwﬂ Hbnpde ntmfd'?ﬁe?ﬁﬂti’ iisehan %%@ﬂﬁfﬁﬂa
selectively jinhibits COX-2 over COX- 1, which conpound is preferably not
syst entisdpiefhapssf BepanteerrigRpelyAWEC compestiongsolded frem Graton sap. He
mesal am ne, APAZA, as well as other commercially avail abl e COX-2

i nhi bi €elephydlustspasfor Bicdattdnt afsboretirs ooRitsiers dmbEa. PE Tapplicationul ar

enbodi nent, the present invention is directed to a nmethod of treating pain
and di BCTAER0A369E pablesticdas WEM/BRCo mpciosesragnetbiod off rdrasfachginga a pat i ent
in need of such treatnent, an amount of a nolecule that inhibits secretion

of chi lﬁbaﬁiﬁody@mmf;ro@mmc%kﬂpom&h1sblateqrfrdmbﬁm{q))p &f Caeptiyiemtsppt DRat pain
and diarrhea associated with d-1BS. In another enbodi ment, the present

| nventtQfrel & adiZns! o4 JiasBolREDPHD . 298 5L 7R84 0B s AP ERIE A Bhal @f SoRIMREagand
di arrhea associated with d-1BS conprising adm-nistering to a patient in

need of ;&G §ﬁ?$v€BP§d ﬁﬁea"%‘%r Irekgﬂ% 8?ac5r%al eCHJ[ 3‘5&?}%{1{?@@&}1%@%69“ on of

chloride.1ons froma ce ctive“to treat

ngﬁrlﬂ ardQ%§%%“ Yot aqfﬂglgresgﬂPY%nvengﬁﬁgh?wgaﬂﬁgégﬁﬁupgnggné?ﬁgd of

treati SsocCi wi t S .c i s m ni sterin patlent
1 nedath PRy @éﬁ%ﬁfﬁf oy B0 S R e CoTRR P HREHEG sbor et 1 on
of chlorlde ions froma cell (inhibitor nnlecul_% effective to teat pain
associ 8t B8 afetipration eistoql jreguencrapd esboutesEipa! symplemsin sekntsiwithent i on i s
directed to a nethod of treating abdom nal disconfort associated with

d- | BS teeymisr's diembcaadmi ni stering to a patient in need of such treatnent, an
amount of a nolecul e that inhibits secretion of chloride ions froma cel

(i nhi HboeR] Cieliecod idyntdfchiat ofmytrafcteneain thivdanion at amli sthernsaion ofsksioci at ed
with d-1BS. Optionally, analgesic or antiinflammtory agents can be

co- adnipplicatieh elfhiMic: Be thigtrusdhdint i SRdneBist sch defer@RE b Sudlldble ad feoragent i s
formul ated or is nodified such that it is not systemically absorbed.
[0011hb}mﬁ?ﬁg&ﬁg ppiRiahggi ment, the present invention is directed to a

met hod of treating diarrhea associated with d-1BS conprising adm nistering

to a patient in need of gﬁ@$ﬁﬁ kﬁﬁpﬁE t of a nolecul e that
inhibits secretion of Ch?OFI e 1tons froma ce (inhibitor nDIecuIe)

ef f ect} treat .t he .diarrhea a ed..wt | BS he provi so
Chat - REBI R Br R8T iaraeh FATCS BRRaR ] St %ﬁ%«% R BER P
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i nhi bi e
present invention is directed to a nethod of treating abnornmal stool

f r equdtiyits spisspmaf chlerstsiiopoliem siceh éiphbitopmelsade Estmplpgdnditers soci at ed
with d-1BS conprising adm nistering to a patient in need of such

t r eat merlecuicanratoserthatohhibit wedreteml of chlogitle ionhitsough thecysatifibrossf chl ori de
ions froma cell (inhibitor nolecule) effective to treat the abnornal
stool frequency, abnormal stool consistency or presence of urgency
associated with d-1BS, with the proviso that the inhibitor nolecule is not
a polyneric proanthocyanidin conposifion isolated fromCroton spp. or
Cal ophyl l um spp. or that the inhibitor nolecule is not crofelener.
[0012] In another enbodi nent, the present invention is directed to a

met hod of treating diarrhea associated with d-1BS conprising orally
adm ni stering to a patient in need of such treatment, an anount of




BRI EF DESCRI PTI ON OF THE FI GURES [0014] Figure 1 is a graph illustrating
the Effect of Crofelener 125 ng bid on Stool Frequency in Femal es. [0015]
Figure 2 is a graph illustrating the Effect of Crofelener 125 ng bid on
Urgency in Females. [0016] Figure 3 is a graph illustrating the Effects of
Crofel ener on Adequate Relief of IBS Synptoms in Females. [0017] Figure 4
i s a graphembtaps conductaged feguilof ellpridg-iogrebimlcb i FonOar ere8pbe i n Fenal es.
[0018] Figure 5 is a graph illustrating the Effect of Crofel emer on

Per ceninhibitoPabkobee@clidy sothssivne idl channe] 60:h81s. ExgupleyGymptoas @f 4dBS
illustrating the Effect of Crofelenmer on Pain Score in Femal es. [0020]

Fi gur egciGle ?é‘ﬂn SABAYYn B PR o frt Chid i daD B st 0¥D reGueh 85 abis@intdl stéd) t he

met hods of the pr esent i nventi on. Flg 7TA is

3-[(3- %(%151&%’&% zgigrq é‘% %ﬁﬁg%g{ Jr%gemasﬁfl Thus, in one embodiment, the invention provides a

[ (3car 0x0- 4-t hi azol i di none; Figs. 7B and 7F are

gl ycine tlﬂxg %o'&s%hegmesahnent%f oge 0r tKB‘e sgﬁl OZn% O?P%Bgl_cloﬁ’{ ﬁS]HE g%{n?slf "0 ﬁg? |ay

hydr?Z| c Ssed i ecules Pcan®he opt
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met hods for treat] at | east one synptom of diarrhea-predo q
i rrit aBnereBgeel 1§l§lh%ﬁ%@0keaulpls§feceye RdFRehibE BF PTG SHBPOELO rép %gr 4 hhibits
secretion of chloride ions froma cell (inhibitor molecule). Exenplary
i nhi bi preferrd Pwbedimsntasthe donsgeof thainhililer Biofecsleds biopavalent ity de | ons
t hrough the cystic fibrosis transnmenbrane conductance. regul ator
chl or i diminisweredratnie coft@FtiRfclertrae p desagepf dvopt Sthimiglpiet day trebatt (P@sig ncl ude
pot assi um i on channel openers. Exenplary synptons of d-IBS
per day. In one embodiment, bioequivalency is a sufficient dose of an inhibitor molecule to

produce a similar therapeutic effect as seen with another inhibitor molecule at a particular
dosage, e.g., crofelemer at a dosage of about 50 mg per day to about 750 mg per day. In
another embodiment, bioequivalency is as defined by, or is as determined in accordance with
methods approved by, the U.S. Food and Dmg Administration. In a particular embodimenf,
the inhibitor molecule is co-administered with a compound that inhibits COX-2, and
preferably selectively inhibits COX-2 over COX-1, which compound is preferably not
systemically absorbed. Such compounds include 5-ASA, sulfasalazine, mesalamine, APAZA,
as well as other commercially available COX-2 inhibitors such as celecoxib and rofecoxib.
[0010] In a particular embodiment, the present invention is directed to a method of treating
pain and diarrhea associated with d-IBS comprising administering to a patient in need of such
treatmeﬁt, an amount of a molecule that inhibits secretion of chloride ions from a cell
(inhibitor molecule) effective to treat pain and diarrhea associated with d-IBS. In another
embodiment, the present invention is directed to a method of treating abdominal discomfort
and diarrhea associated with d-IBS comprising administering to a patient in need of such

treatment, an amount of a molecule that inhibits secretion of chloride ions from a cell



i ncl ude pain, abdom nal disconfort, diarrhea, abnormal stool frequency,
abnormal stool consistency and the presence of urgency. Thus, in one
enbodi ment, the invention provides a nethod for the treatnment of one or
nore synptons of d-1BS conprising admnistering to a patient in need of
such treatnent, an anount of a nolecule that inhibits secretion of

chl or i dehibissrgndlequn) affedivie t¢ frpatiabieminaldiscondorejndeditmlasejagsociagedtwidng- t he one
or nore synptons of d-1BS. [0022] The present invention is based, in part,
on t helRB. $ic arcelrey pedhatlapahyrimed, {he passéttdoweatiodis diregepesi metbodof sol at ed
from Croton spp. or Cal ophyllum spp., for exanple, crofelener, alleviate
pai n anehtiabpairiaskiathidSEHd-IBS caspOthDdd@iinibcting 6 d FBbenfidmbbksf sutine present
invention 1s based, in part, on the discovery that chloride ion transport

i n_epi fhghbdl atehdut of PioRYABRR inkiliE QUG idntF cEXSiliE fonk FRROSES
transnmenbr ane conduct ance regul ator chloride-ion channel (CFTR), is

L ansrent . i . }
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d-1BS). Additi | L.y, .t t..l ti;on.is.b ' t,. th

i scovBFt RAT OIS I o ROt AR A Fhecamp e Rrane esPRE st Pom

Cr ot : . Cal ophyl | ., L e, fel , | eviate th

i ar 1 WEN SR YT & TR "Rae SR EP O By SO T i

stool consistency and presence of urgency, at dosages significantly |ess
t han tthefsahipiteseeistian 9f gderieripps fromarcel @nglbﬂererp@lpwl j chfeetheedo teay  exanpl e,
dosages previously taught to be effective in treating secretory diarrhea
conpr i Bddamiabdiscamfon fassoriatddyvidudd B SPmonalle nhagiseairlappmdemotatay cr of el ener
over two days, whereas exenplary dosages in the present invention conprise
bet we esgentb ourl bdéd-adyniaidctralooitl théSthibiorpesleady [ioparticidir theadentid St er ed
entericallyprotected crofelener. [0023] Chloride ion transport can be

i nhi bifoaehigd 8r RWB¥eieduciBEPAN SiTBystéRical8X@IRed. chl oride ion secretion
can be inhibited by affecting the function of the cystic fi.brosis

{ T ansITROPI) 3NN BRI AP fo BRI ifc o GHAMI oftiRinsuCh 1 hat

chloride 1ron transport 1s inhibited. Chloride 1on secretion can al so be

o) A ORGP SO A RIS B PS5 O
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t he expression_of chloride conducfance in a variety of eukaryotic cel

t ypes (IMBERRORBIIRERE) gifectie fo tegh gl,e GiTencwossd r@%@mﬁ &P@éﬁe pOvEP hat 10,
Sci ence 245:1066; Keremet al., 1989, Science 245:1073; Drummet al .,

1991, tmeinhibger weleculrignms e petymgric praapocy«midin compegion ielelgsd fipmeerogn 1990,
Nat ure 347:382; Rich et al., 1990, Nature 347:358; and Ronmens et al.,
1991, spp.ox Caldwhyllvig sph. ofsthiat thig$thiB8or tadleculDe fretodrefclemeCHT Rethmstheny or r educe
the ability of epithelial cells in the airways, sweat glands, pancreas and
ot her ehibodlest, tie geeheiveldtlonris deedtand ameth@bgiartating bnoAddstoetli at ed

agoni sts and inpair activation of apical nmenbrane channel s by

CAMPdeRQDERDL atRbAkA sidokédiBSenly bFhredhce &aﬂ%éiﬁ:& 2gblial walh-d-1HP87, Trends
Neurosci 10:190; Welsh, 1990, FASEB J. 4:2718. [0025] The nucl eoti de and

am no Bl sSE ANAREESiako CRIRAM FedefBu! AR Bharilaf: fa fllcowd 820,

Sci ence 245:1066-1073"and are accessi ble 1 n GenBank under Accession No.
M2866 .0 SW f CESSi NN P1356 . 85 iyely. [0026]

e b Bt kot SO e o AASER iR e i3 e;%fre%tré‘geﬁ??%{\}éﬁti on incl ude
any nolecul e t i nhi bi.ts chloride-ion secretion,.e.qg., by iphibiting the
FUnct RBRE! epaleahety. SHBRTHG B LT Porethaniaredisy sgelAgt | ng
up-re%?IatiQn of cAMP, thus preventing the opening of chloride ion
channdrBS, Pithihe rrpwise Hat BrirabiisRalecltis npihpAlyPerc propEheAYasidBy ¢ he
invention include small nolecules that are fornulated as to be immobilized
ont o ponppBien selatel fom Spseresrpcoubdopiptivarsppay thsthe mabitetoneleade it ural |y
occurring CFTR inhibitors, potassiumion channel openers, CAW

bl ock epsd¢rofelaniwirt ors and synthetic or sem synthetic forns thereof. Anal ogs,
derivatives and nodified fornms of the inhibitors of the invention are also
cont enpl at ed. [ 0027] Many nol ecul es are known in the art that are useful
in the nethods of the present invention. For exanple, exenplary nolecule
that inhibit CFTR function include sparteine (U S Patent No. 5,100, 647);

t hi azol i di none conpounds such as those described, for exanple, in U S

Pat ent Application Publication Nos. 2004-0063695 and 2004- 0235800, such as
2- thioxo-4-thiazolidinone conpounds and
3-[(3-trifluoronethy)phenyl]-5-[(3carboxyphenyl)



Drugs 13(7):777-785; Suzuki et al., 2003, J. Physiol. 546(3):751-763;
Sullivan et al., 1996, Kidney International 49:1586-1591; Galietta et al.
2004, Curr. Opin. Pharmacol. 4:497-503. Additional discussion and exanples
of chloride channel inhibitors are disclosed in Geger, 1990, Methods in
Enzynol ogy 191:793-810. All of the foregoing patent and non-patent

r ef er eif6&d lareothercamrpdiratredhbyreset arvemom ib direntet tora ridiidrofereaimet i es.

[ 0029] Inhibitor nol ecules of the invention also include potassiumion
channedia®iRnedosiabdehitie 1B agapiidey olaladrealstatingisla pthakindickd sfducht e, as
wel | as related anal ogs such as those described for exanple, in U S

Pat entyMamem, &%&%%f&E&%@ﬂt@ﬂrﬁéc&ém@em@é@mﬂm@mm YefEcHRligcul es

i nclude natural Iy occurring R inhibitors and synthetic or sem synthetic

forns limted
to coc%%‘??%f&éﬁr%%g%%%@%*ﬁ%?“’a%edfs L °¥*?%1%@§f8%§5§ Besel A el i
Schui e _ . 05, J tr 0 232 fatty.acids i.n g but
not |i %aé’om 75&5’@@%% n%"'&ﬁa"é e| & gé%l%pres%ﬁt mverglﬁn > 8“%3?&& c acid,
palnltlc a ri.sti.c acid SO hosp t|d cid, and nlflunlc aci d;

P avorlbigieigl g rata @sbmla?%étﬂo:%& PRI sioR ReiT R PORRERGE S ni i ns
(OPCs); procyanidolic o oners (PCO); tannlns condensed t anni ns;

| euk oy BRSY amglateémmﬁmmsmaﬁr@bymswnw gpatiegyin ngegl efggcly - 2) ;
cyani di ns; prodel phini dins; del phinidins; catechins; epicatechins;

- gal | odesetodnt.res; ameph el mmaléemot@ted@mfmbd&tcéﬁmm@am ab@rmebit@%it echin
gal l ate; catechin gallate; gallocatechin gallate; quercetin;
sesquifreupenestinotthilatopb omsistehey pepressnanaf drednpe agiodiatd mithal-1B&sn  al kal oi ds;
saponins; norin; luteolin; baicalein; and apigenin; and oligoners,

pol yneyisich m&h&m RSbeAREEnCObi/sA Y @6r Dy a8l Yool 75 Mgfper €30IMerfaf031] I n one
preferred enbodi nent, the inhibitor nolecule is a proanthocyanidin polyner

conpos;n{uo%enh%ﬁéw&ﬂaﬁaﬁ&h@e{hemge forBlaRUORPLNAFIARM HbshtRPkY PlEase
conposition 1S an aqueous sol ubl e proanthocyani di'n pol yner conposition. In
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pl ants and are cl assj fled as either hydrolyzable or condensed. Many plants
used @Hmwpgaﬁgﬁsﬁaf ?@FﬁacﬁgaFW8%tnent or prophylaxis for diarrhea have
been found to contain tanni nhs and proanthocyanldlns in partlcular (see,
e.g., [§oHilyanatkergmbodipgnl thamprpsast pumtipnds dissstedog 3 metkodiaf digatéts al ., 1992,
Chem Pharm Bull., 40:1997; Tamaka et al., 1992, Chem Pharm Bull

40: Zomhe@udéa’edmﬁﬁaci-ﬁs pampTRET %iﬁtiailsteﬁnam%paﬁmfrinm@ﬁﬂse?h Pycant hus
angol eni s and Baphia nitida, have been shown to have anti di arrheal

qual i ttfeetndnt) aanineaht dfegiobynidivvpriasieyaridin Anmpoesitionl 8813ted BiosrcGrogrny sppnd

| nnovation, 5:317; Onwukaene and Lot, 1991, Phytotherapy Res., 5:254).

Crude eraro@ﬁﬁﬁngpp: BFFGARE & Predt @i AShoal BRI Wi QIBSXL walhsaidr om car ob
pods and sweet chestnut wood, have been proposed as treatnents or

pr ophylaehi i §1ofe&’ﬁwgb1§rt¢5 Ql?araﬁly aPmitt R ERR Ho N aBn48 Il dEUIORRA SAt ent No.

481, 396) . [ 0033] Proanthocyanldlns are conprised of at Ieast two or nore

T DB B el MBS 5,
fl wh d t echi t hN@ II t echi
ST e Pczr%a;%aafcpﬁwanc%%mﬁa ocatechi s

| eucocyani di ns ang ant ocyani dins. Therefore, the p ner chai ns are based
on di PFEPEREssetipiGe Pifp QREpTisy AR EER B0 TR % S8 of pol yneric
pr oant hocyani di ns and a | arge nunber of possible isoners (Hem ngway et
al ., fogmeny agagoupafRipalymeripprognthqeypyén cpBPgsiReTsisgated ﬁr@mr ¢@\9‘Bh%ﬂpd 3-0l
units are predom nant in nost plants, and are found with average nol ecul ar
wei ghtos Calopkghen 90 eifedtive s treat ¢t Zbinpingd s@obirequoney, abriormal(sehman et al .,
1987, Mag. Res. Chem, 25:118).

consistency or presence of urgency associated with d- IBS, in which said amount is



[ 0034] Proant hocyanidin polymers are found in a wide variety of plants,
particularly those with a woody habit of growh (e.g., Croton spp. and
Cal ophyl lum spp.). A nunber of different Croton tree species, including
Croton sakutaris, Croton gossypifolius, Croton pal anostim, Croton

| echleri, Croton erythrochilus and Croton draconoides, found in South
Arrer i chipequicdnt & @ orelly adnsioistesed diserf dhopt Tk odr Barig rkoud dSOmgger ey
"Dragon's Blood". This red, viscous latex is widely known for its

nmedi ci sfadrofelcaperti es. For exanple, U S. Patent No. 5,211,944 first
described the isolation of an aqueous sol ubl e proant hocyani di n pol yner

conposition from Crot oprREPDESCE P TIONIOF THE FIGURBESPOSIi tion as an
antiviral agent (See also Ubillas et al., 1994, Phytonedicine, 1:77). The

pr oant @eyaRkghn iPLLWBR SnEeMRRShE EPRRTSRRMA 125 Have @byt ral activity
agai ns[lt@@aal]vaglgﬂeety1 o?ﬁgﬁr uses | ncf‘ udi %g, rrespi rlét or ygsyncyti al, influenza,
par ai nIf.rI ueerﬁ%ainaéle%la@e%r pes viruses. U S Patent No. 5,211,944 al so discl oses
the isolatich of &n aqueous sol ubl e proant hocyani di n pol ymer conposition

from Cal I 1 um.i nophyl.um and th se i S 0Sifli as_an antiviral
agent %Ofﬁ%ﬁe%‘%ﬁﬁ‘%ﬁe{yﬂlﬁ%ﬂmﬁﬁﬁggﬁ i"éﬁi"gﬁ@@ﬁﬁ%ﬁt&’o" O@fggrrﬂ? Yseful in
the present invention are preferably isolated froma Croton spp. or

Cal oph@ﬁm%‘?ﬁ spp by any method known in the art. For exanple, the

proant hocyani di n pol yner conposition may be isolated froma Croton spp. or
Cal opHyPlalrfigyp 3 iby erable illwstretow the Eéfees ebiCrodeleneray Adeguate Rekef of dBSdi scl osed
in US Patent No. 5,211,944 or in Ubillas et al., 1994, Phytonedicine 1:
77- 10688ymjtofa8 & Fdmeiesne preferred enbodi nent, a proant hocyani di n pol yner
conposition of the invention is crofelener. Crofel enmer (CAS 148465-45-6)

i s an [obi YdFIRIr: @ iP4 paphk HReyamigthe Edbct\viICyofogmehan Paih Sogt isFeealexed from
the Dragon's Blood of Croton |echeri of the fam |y Euphorbi aceae.

Cr of el [BOBS] Mgse 31 @%ﬁﬁ@gﬁsﬁm@qﬁé BRI G feRInePPPPQYINTBE PAiN FAR00aydal t ons
to approximaiely 2700 dal tons.” The nononers conpri sing crofel emer conprise
cat echj R gRLCat echin, gallocatechin, and epigallocatechin. The chain

| ength oF crofel emer ranges fromabout 3 to about 30 units with an average
ot 0 106 at 63 Re b bRl O BBl RIE R of A SLGETH FLfla@1ONN Del oW

[0020] Figures 7A-7H show exenplary CFTR inhibitor molecules useful in the methods of

the present invention. Fig. 7A is 3-[(3-trifluoromethyl)phenyl]-5-
[(3carboxypheﬁyl)methy[ene] -2-thioxo-4-thiazolidinone; Figs. 7B and 7F are glycine
hydrazides; Fig. 7C, 7D, 7E, 7G and 7H are malonic acid hydrazides. As discussed, infra,
these molecules can be optionally pegylated to make them non-absorbable in the intestines.
DETAILED DESCRIPTION OF THE INVENTION
[0021] The present invention relates to methods for treating at least one symptom of
diarthea-predominant irritable bowel syndrome (d-1BS) by administering a molecule that
inhibits secretion of chloride ions from a cell (inhibitor molecule). Exemplary inhibitor
molecules are those that inhibit secretion of chloride ions through the cystic fibrosis
transmembrane conductance regulator chloride—ioﬁ channel (CFTR). Other exemplary

inhibitor molecules include potassium ion channel openers. Exemplary symptoms of d-IBS



[ 0037] Another illustrative method for isolating crofelenmer can be found
in U S Patent Publication No. 200510019389, the contents of which are
expressly incorporated herein. [0038] In other enbodi nents of the
invention, a raw |l atex obtained froma Croton species or a Cal ophyllum
'speci es or an extract obtained froma Croton species or a Cal ophyl | um
speci esclufiapainyabdominakieminifonadilryhqaobbynmenaletoet taquichge whmirgiist@dnposi ti ons
are useful in the nmethods of the present invention. Exenplary extracts are
descr i dwgsistencyPaidshapsedte af urgerkd7Phus) in dieaidbadingai, theGBvehdidn progtidSethi |, '
1.977, Canadian J. Pharm Sci. 12:7. [0039] In particul ar enbodi nents,
I nhi bi oo dRIr ik @&t of Be bfﬁfi&@%&ﬁ?@oﬁﬁ@f‘d'—m‘srboh%gsiﬁ@E&lﬁﬁ?ﬁt&fﬂgt’c@@ present
invention are antisense oligonucleotides to the TR nucl eoti de sequence
t hat iphihi: ' - T, ' :puel e i G4 ul in
e L b i s s S R T

DNA or a nodi

doubl e- st r anded,.or . si.ngl est r.a d,: 0 i i or

der 1 vaP R ES PR LS po AP R SR iy e s B oBe PR LB R AR Can e

pr odu .nt.racellularly by transcrjption.of ex nous, .i ntroduced
sequeﬁggé]%ﬁ’?é’r%f’ﬁ?ti‘g‘é‘?i‘g\én ‘%@é?@?‘%?aﬂnoﬂ%h_ccdﬁfoﬁ%ry PEYMEYC known met hods to
confirmtheir ability to inhibit CFTR function_ by inhibiting expression of
CFTR Hroavimcyimdiasemapsitienpiadptas fom Crorm spp qrRaliphyden & -fatesr®laci ds can
be of at |east six nucleotides and can be preferably oligonucleotides

( r angimefelemsmalleviate poipund Bbderhinglodistoirdort askesipted math -Fidhasthects, the
oligonucleotide is at |east 10 nucleotides, at |east 15 nucleotides, at

| east pt@@ninnedntioh iskesed, du pat, ohélasdis@O6ryrthat| chlotidel am transfjoenigtehitheliab

ol i gonucl eotides can be DNA or RNA or chineric m xtures or derivatives or
nodi f icetls, Y& sk, thi®igBahe citibGbfsBitraandedb@anc caddtencs réganuadhiothe-

ol i gonucl eoti de can be nodified at the base noiety, sugar noiety, or

phosphay alaaﬁag@wm,qﬂnk}eww ﬁ%nﬁuﬁ%e%{dg kpindiAhdat A58 is The

ol i gonucl eoti de may i nclude other appendi ng groups such as peptides, or
acm ni S S Tatdif¥ M o B B b B Bl M 1 o
N B U S L N R R P e
e B ek o BB men oy B e oS

corresponding to its own sequence. RNAi _is also called

post - CrplsBer. ptipvathegbisrehas] syanpipmeobd-IpF.auch &5 ghpermah goglfisAutdeX: nol ecul es
normally found in the cytoplasmof a cell are nol ecules of singlestranded
mRNA, abhamaéstboliressigtenayaad présancercd cegpnrcy.at derdzepigndaRdY lest hait fregrrent s
cont ai ning 21-25 base pairs (approxinmately two turns of a double helix).
The aptévienbeussd fanmnaadig dcheetdry dgmbng. Foe paaratle slosagoupavibndyntdubkt tedase
strand so that it hybridizes with the conpl enentary sense sequence on a
ol ecuffectbl igRdaaRResStoseiatthed corfhiied 8,500 medbflotiBndimisired Eetcally-
hybridi zation triggers cutting of the mRNA in the doubl e-stranded region,
thus destdQyébidne o8 thotdhyl, QviEeal Eﬁ&ﬁﬁl@r&%lsdg% 2 tBe PRAPEREAR

I nt roduci ng dsRNA corresponding to a particular gene thus knocks out the

choses? TPRTRG G300 b AR} S8R0 T ML b P RHER-TIPLR T o

expressiton?ﬂpanfeiee aptanmers of CFTR. As is known in the art, aptaners are
macr oRBIEtT B, posed of nucleic acid (e.g., RNA, DNA) that bind tightly

to a i1fic nolecular target. (e. CFTR) . articular aptarner may be
descr 12 Gy loneiam SRR Pt ‘&éﬁggﬁhﬁﬁéﬁ%ﬁdﬁr@cﬁ%%%@e"gﬁﬁgﬁ 15- 60
nucleotides in length. In addition to high specificity, aptaners have very
hi gh &klprif¢ ionescredon ¢adierinhibiteflpysaffesting thefmgtien of e cyHictfHEosH conol ar to

| ow nanonol ar range for proteins). Selection of aptanmers that can bind to
CFTR trnandmtagmessndodiarce otguiztor dhéoratshpe veranel{(MRUghchtbetebdgiderewn i n t he
art. For exanple, aptanmers can be selected using the SELEX (Systenmatic
Evol utramspotifis inhipated SCiyrideipa Resttical caknisodarimibijedrbgtapeting potesskumaich Col d,
199. 0, Sci ence 249:505-510).




[0043] In certain enbodi nents, an antibody that binds to the CFTR can be
used in the nmethods of the present invention. Exenplary antibodies to CFTR
are described in WD 95/06066, the disclosure of which is incorporated
herein by reference in its entirety. In a preferred enbodi nent, the
antibody to CFTR binds to the extracell ul ar, portion of the TR t hods
for nedtientsisineg asb ot klerigdeyionmerrtion cagmlsohsunfibiedi Wy Ho e Rrceyrdtabl y an
extracel lular fragment of CFTR are well known in the art. Once the

ant i bothMRBas been produced, it can be screened using known nethods, supra,
for determining its effectiveness in inhibiting CFTR function, such as

chl or i [#e24]0Thetayatitsiiabiis trh3RbdlbrAeeondicgct eetlaer chivadt icorhan@eITR, its
fragnents or other derivatives, or anal ogs thereof, nay be used as an

| MMUNOWUSTRY & HLARO 180 ARl pRAh 85hidMHas BednQS@titetiByBIUMD elftedsibilofogen for use
in the nethods of the invention. Such antibodies include but are not

L1 m t egydificRBh ARt AR N a | @fdf%ﬂﬂr?/om%e@&%'ﬂwﬂlﬁeﬁ%@m 198Rsfhagment s,

and an Fa expressi on ary. I'n one enbodi nent, antibodies to a

porti %3%;05?&51‘%%\?\%?,3%@@ §c{% ceoi%ﬁsi(%% Ere}nhaef a%,}?ﬂ%?cn@é oguged. [ 0045]

Ant i bod ragnmen contarn the 1diotype can be generated by

known fechni que F I such .f n i.pcl ude but _.ar ot limted
to: t 8@§“??%bgéﬂgﬁ3ﬁygﬁmg§ mﬁﬂwE@%gg%@§48§ﬁ6§B?Fﬁe%?gég?ﬁon of the
anti body mol ecul e:. the Fab' fragnents_ which can be generated reduci ng
the diN¥nei3dé382ikighst dp 199 Nﬂ(ﬁéggﬂigﬁﬁ ﬂ%%ﬁ%fﬁ?}eﬂ%ﬁd‘?-t p?@'lgg%’cflgég ment s

whi ch can be generated by treating the anti body nolecule w th papain and a
r educi ApdaB@it'SA 88 : 15R6. lb?feﬁﬁl@t@ffﬁg destrgnitor rebeetse abiled spitkplinbscllsie desired
anti body can be acconplished by techniques known in the art, e.g. ELISA

( enzy rthe kirmdgsdsvweanpiaods ploendas asd athyr tifs@B46 pecrut ghlvsthivds korospensaitot he art

t hat neasures chloride-ion transport can be used or nodified appropriately
to t esdAMP@idathePagoaiieh Maipspiicatien cfapidanbibiane bhaantldby cAMP-r ansport .
For. exanpl e, chloride-ion transport can be used to test a candidate

Mol €C YeBerddeht pri@indlihR61A FIR Fanatd aN.196N BRI cfdécinEk DodWetsh, t est i ng
whet her” a candi date conpound m ubrts CFTR function is described in U S.

Pat ent ) et Briefly, a candidate nolecule is contacted with a
cel | éﬁ%@égg%ngﬁé%%ﬁg(endogenously or reconbinantly), optionally with an

activ CFIR such.as.a agoni T ,
for skif’%}%ﬁaﬁ}@%&%ﬁa %’x%#% 9&%8% ?ft(#f)%g%‘ie&s%g%@ﬁg%(gg% an a"\llx'hol ecel |
menbr curren sured. |f e current is lLess.in.t ence of
The cadipdiiischats s TA Sl Raceersbli S SaPF b afRSup B kb B

candi date nol ecul e, the nol ecul e inhibits CFETR function. Another exenplary
scr eerfiAdn Fuispiyat wies Acerseen DosP Rponsmseiely.o measure the

chl oride-nediated current is described in Schuier et al., 2005, J. Nutr.
135: 230026} 3ptgbitorgnotetudes usefuhivdhe methede pf the arepent mivsatiay inglpdeygny, 2004, J.

Et hnophann 93-351-357. A particul ar hi gh-throughput nethod for screening

f or i mhwlbiulothst iahib&F TRofidmnisecreficn, das by itdebiting thedimaivn af €FTRIor by2004,
Curr. Opin. Pharnacol. 4:497-5083. [ 0047] In one enbodi nent, the mnethod
CONPY iohefing Pitaiairh Neh chafddielbrdAt ithibRIRGpAtnARTbnaT cAE, ViatsievehtitghR
function wth a cell expressing CFTR, neasuring the chloridei ondependent

curre rb:pexﬂﬁg dp&askdWioh RRarkels! In pRALLER BRBHd RGN Be GlRiliRR moRcaRY6LthebY t he
contacted cell to the current produced by a second cell contacted only

wi th GRnfGh InbRkiQsmli nfdTddtes that are formulated as to be immobilized onto polymers to
limit systemic absorption, as well as isolated naturally occurring CFTR inhibitors, potassium-
ion channel openers, cAMP blockers/inhibitors and synthetic or semisynthetic forms thereof.
Analogs, derivatives and modified forms of the inhibitors of the invention are also

contemplated.



function, wherein a |lower |evel of current produced by the cell contacted
with the candi date nol ecul e as conpared to the level of current produced
by the second cell indicates that the candi date nol ecule is an inhibitor
of CFTR function. In one aspect of this enbodi nent, the activator of CFTR
function is a cAMP agonist. In another aspect, CFTR is reconbinantly

expr es E¥37] Matheobwshbles are[kpOw8]n the astribat ey usefub odtheesthods of the presed ent

i nvention, conbinatorial chem stry can be used to identify agents that

i nhi bi invedticdr Feleexample] anghay molsubhthasnlibio CETR Hadiction ndhide spirfdhd unct i on.
Conbi natorial chem stry is capable of creating |libraries containing

hundr egs S0P atéN OWS 3N 06, 697); GRIBANINGS cordYndf suhbChodBksiiBDes ! oHGlandd, | Y
simlar. Wile high throughput screening prograns are capabl e of "screening

these yask, bét%ﬁt?ﬁj @éaaogrpu@ﬁéé[dlagwosfﬂfom@mst H98b£027500.2RPE sashes have

been devel ope t achi eve raries of smaller dinmension but which

provi dg. maxj pum chem cal _diver sitye ($ e, t Z nal of
ot oi PR IR AR M A 3 e i fefindiyphBMIBLIG AERbap G IS, O
i nhi bitor | .ecyl.es ed i.n. the nethods af the.inventio not

subst aieraeRs Ly Bl dinnes A BAK et A PR Lo "G |

nol ecul.es and other.drugf t hat _are_system cally absorbed when delivered
or al | yGestieengrolegyi 2eed 11549 Sy Fésrre 4&odhar - a9sdviptiaghli dnsmg Ases ¥dcat i ons
are known in the art. For exanple, an inhibitor nolecule of the invention
such aderivasyasitherend] Nedtnephthelemyll-B8.Srailrope- coval ent |y attached to a
non-system cally absorbed conpound that is substantially inert in the
gast r ol Adibgdrbxgihetylaodthdontlglpeine hydrazidid erdtler elwitcthytiteeide andbguwen oof t he

i nhi bitor nol ecul e. Such non-system cal ly absorbed conpounds i ncl ude

var i oUderivalivealicseof [$te M@lry TR hiuldhiakciddydnReidéesanbivous d duitdavehe

i nhi bitor nolecules of the invention resist degradation and absorption in

the gagtkef @&@Pi%h{é@');. SWUshAMReat sRh as %dmltaﬁidx,@bﬁna&ﬁa@an@fwﬁé@ﬁa@hl y break

down under physiol ogical ‘conditions in the stomach and intestines into

f | 1 I

| 0TI AL I PO bt e ERl VIR ke,
tered,i he. i Nt est.j ferr Such I

erPUIL S S ASUBAShE B PSS P el e s, LY

absor pti tiall r conpletely, .f th trojntestinal tract into
ot her p@&%@@%%%’“ﬁ@“ﬁ%‘@’ rol W@ﬁé??@ﬁ?%&@éﬂ’?ﬁﬁfé&%%fﬁsﬁg‘ﬁ% rangi ng
from abqut 500 Daltons to about 500,000 Daltons, preferably from about
2,000 MBHYE < R fussion suphes SoomecAdHs 8-Echinserbsnyihia) (CPEEAMEArer s
include but are not limted to, polysaccharides, polyethylene glycol

pol yner-bromeeGMH, 6 lecc@dPyner s, pol ystyrene pol ymers, pol yacryl ate

pol ymers, and pol yam de pol yners. [0050] Crofel emer and ot her

pr oant[hg28] adiiitiorpbéxempilarpid belsitdr esol¢dubts imnhelenit asyrstt dmited kd: wembawilpabl e and
whi ch are substituted by one or nore of tol butam de, glibenclarnide,

di azoxiifieipines fBtkatnUishfdion it binedinpainels; aplafddddeioates 0Akldlsr quer cetin,
norin, luteolin, baicalein, apigenin, fluorescein,

3[ (3- taehibARs R YidanRg mphlen{aaxﬁlin%:za@&rp&aw@@mmpm 5-nitro-2(3-

met hyl ene] - 2-t hi oxo-4-thi"azol i di none, verapam |, nifedipine, diltiazem
1 R R P STkt o i KL OGS B 1 ¢ aci d
> 5 it BN PRl Bk Deaontnd SERASIIER Sk YorsBE B oo “anl o
oot me e AP B RSt o SRRSO,

preventing one _or nore synptons associ ated wi th diarrhea-predom nant
irrit é‘éﬂife‘g%%ﬁ@w@% arbsaicyigeshphenprylsia hlierodds aathinsgipige. AdEtemiling nal e
and femal e humans, which synptons include, but are not limted to, pain,
abdomidisghssttinsand rififormatiogiragarfiag thapbese aerepandumge he {ound immbederdk &t ebol
frequency and abnornmal stool consistency. The nethods of the invention
gener dPRY, moegpive Descasedmidricidnesd 302 W52 0SuBgrédt g, 2004 EaderoOpa [IBSstig. eat nent
an inhibitor of chloride-ion transport in accordance with the invention.
In a preferred enbodinment, the inhibitor is orally adm nistered and is not
system cally absorbed. Preferably, the patient is a human fenale. [0052]

I n one enbodi nent, the present inveqbion provi des a nethod of treating
pain and di arrhea associated with d-1BS conprising adm nistering to a
patient in need of such treatnent, an anmount of a nolecule that inhibits
secretion of chloride ions froma cell (inhibitor nolecule) effective to
treat pain and diarrhea associated with d-1BS. In another enbodi nent, the



[ 0054] The inhibitor nolecules of the invention can be adm nistered in a
single or a divided dosage fromone, twd, three or four tinmes per day. In
a particular enbodinent, the inhibitor nolecule is admnistered tw ce
daily. In yet another enbodi ment, the inhibitor nolecule is adm nistered
twce daily for at |east two consecutive days. In yet another enbodi nent,
the i rRRiEs 1007 751-280Iezie chan2AV S 0 Pisgiof G675 bd6t: WllpeR Fid- 47961 e

sel ected fromthe group consisting of 24 hours, 48 hours, 72 hours, 96
hour s, Kainey intsrkgtionalot nes@ks],59 brealivtiathal., 0, fort Opin. Bramiabnd e84%BMAs. In
certain enbodi mrents, where d-IBS is a chronic condition, the inhibitor
mol ecuhegditisnal dkseRsionded exinipidsyof chloBi@d blankali ifhibinsts dicsiieidsat in Gregerbe
nmeasured by any nmethod known in the art, for instance on a pain or

di sconfgapt MedlEinl %%5&@8499@3@ 4. h§§f’tﬁé‘§oré§b%1§ vk af nddpafer@r

di sconfort on a scalé of to 5 wth O being no pain or disconfort and 5

bei | ' . naig.; isconfort. | t ai
e ng %ﬁ%ﬂ%&%ﬁé&gﬁ%‘gl X .rek‘éf‘é’z&le hgfeuﬂﬁ'tﬁ'eéféntﬁiﬁg_?t or n certarn

enbodi ion of pain or Sco is neasured by a

| ower i f. t.he average |level of. pain.or disconfor: n. LNcr i.n the
nunberl 0319t gat o bRaE A o ok Al it BRI RRURERRE uch
nunber of pai.n- or disconfort-free days i,s increased by at |east 5% 10%
150 2922956, i%%aﬁgs%d ORI St By L36 AL P ARSSRITAS PR 1o bef or o
treatnment. In other enbodinents, the | evel of pain or disconfort decreased
by at deserdhed dorexample, ind) 5, Poent N SBy48221 east 0.5 units conmpared to before
treatnent. [0056] In another enbodi nent, the present invention provides a
met hod 0630]tAdsitianabexgmatari exikitos owileented invglude ngturalls ceoirprg SEAG admi ni st eri ng
to a patient in need of such treatnent, an anount of a nol ecul e that

i nhi biihkibBes aed §yorhetit of kdnakjrdieticdosnsf themoindedd, fdriexmnblie Savonwkecul e)
effective to treat the diarrhea associated with d-1BS, with the proviso

that tih@udingivht h&@TiniRldes vbedalrslaft@lflatoRadsisakte bbb Ieey e dbsdribed
conposition:isolated from Croton spp. or Cal ophyllum spp. or that the

i nhi bish Qpy AR 26105 ST, Rk, £33 DSITBE; fakiP a8 inBRALDSN: RAMAMARAIL, the
present invention provides a nethod of treating abnormal stool frequency,
abnor . |, COopsSiys: y e .at.ed with d-1BS
conpr LAy BRIFk ARG ofle BICRAMGCRRL rbbHRPES0 ARG LAY Tt an

ns froma cel

t. of . | l.e that, inhihbit creti of chl or.i de_ i
T R I IERT A
D 0L TSt B1C ol P 201, B BT BER ) B LAl 1

pr oant hocyani di n conposition isolated from Croton spp._ or_Cal ophyl | um spp.
or t hdenninseleukervperidins agthosyamading preAyaRidBs &4-2nB1-B5 86574 2% Avapkkas: cul ar
embodi ments, stool frequency is decreased by at |east 10% 20% 30% 40%
or 50%redeigkénidids;tdslihafiding ceteebinstenicaterinng tchbocateqhiosi eptgatiecateshivs] f r equency
is decreased by at |east one bowel novenent per day conpared to before

t r eat repiplaliodatechinh@tlatendpichtavhint gallate] endchtondlaies gnlloyatechin padlaeagesiceting e. |
there is a decrease in the anount of water in the stool, by at |east 10%
20% 25%uitdBHUes i@ %UrpREs; 2 Yeref AR feBstnb Rl et &R s;lAlIeddin® Biponind; Hedin,0t her
enbodin%%tg? presé%%e of urgency is decreased by at |east 10% 20% 30%
40% _Giolitn; BhichiBRS ind BB LAITRAL BlladrRerGhoRiferd LERITREL apd QORAvdshranpt her
embodi ment ,’ tﬁe pFeseﬂ%ginﬁentio% pfdsﬁ es acﬁg%ﬂgd 8? treaﬁfng d?grrhea
associ i d-1BS conprising orally adm nistering to a patient in need
of suéﬁhggéﬁ%é%ﬁt, an amount of enterically-protected crofel emer (CAS
148465 45- effective to treat the. diarrhea associated with d-1BS, in

ant o (00113 T e erisd Bubfidieat i phie g BERe AR EHT iutieb Dot per day.
In yet another enbodi ment, the present invention provides a nethod of
treatWH@P&%W@¥#ﬁﬁngﬁéﬂmP¢@ﬁﬁ%ﬁ@?@”@ﬁ%&Wﬁ% gﬁwgéﬁﬁ@?§?%h§ﬁnor presence
of urgency associated with d-1BS conprising orally admnistering to a

pat i entugons seubie proasthenyanidiapakymer cempasHivinin wpthehprsfared empodipsiect ed
crofelenmer effective to treat the abnormal stool frequency, abnormal stool
consi stency or presence of urgency associated with d-1BS, in which said
anount i s between about 50 ng per day and about 750 ng per day. [0059] In
anot her enbodi nent, the present invention provides a nethod of treating

di arrhea associated with d-1BS conprising orally adm nistering to a
patient in need of such treatnent, gnp anmount of crofelenmer (CAS
148465-45-6) effective to treat the diarrhea associated with d-



I BS. In yet another enbodi nent, the present invention provides a method of
treati ng abnormal stool frequency, abnormal stool consistency or presence
of urgency associated with d-1BS conprising orally adm nistering to a
patient in need of such treatnent, an anount of crofelenmer effective to
treat the abnormal st ool frequency, abnormal stool consistency or presence
of ur gbainpibits owicstisslofthe hrajentBerentipn ang bt SRsBiatE Absorbideor ereapediBpener i s
otherwi se fornmulated (not enterically protected) the dosage of crofelener
adm nisit ar edsyistmitatlg gbdovisddeniient samdnistosd geallyf about 50 ng per day to about
750 nmg per day of orally adm nistered enterically-protected crofelener.
One sueh3EXesRitadcyardiginitteat drowh biicondaned tohihe Cantheas doindrmulabd on. [ 0060]
I n anot her enbodi nent, the present invention provides a nethod of treating

diarr h%e@mﬁn@é&qammsﬁfeh%eﬁ ?&z%lﬁ%l@%dﬁﬂ@ﬁs@& iNghyl Rarits BREIENT TN

need of sdch treatment, an anmpunt of apolyneric proanthocyanidin

COWDOSt%aﬁﬁrPogmar r%%@ g tfréa g&)ﬁﬂ)hﬁﬂgm f%réh&{eg V\ﬁk}’é %‘é B+to S&Itﬁﬁt ive to

treat ea assocCl ate anount

about SRSt Ry e B?rt(s%%ﬁd%g?osihoaﬁ%‘é‘méﬁ%ﬁ%%h?ﬂiﬁffﬁiyp? esent
ool Hona L%s'f@cfﬁs%?l &"Pé&(ﬁt@é oGy 0108t it 1OF KBS orr 1 1 ng

adm nistering to a patient in need of such treatnent, an anpunt of a
pol ymditiagn pﬁ‘gbﬁ@ﬁ@% ahude sxEeipBemmesicina plaatselor exammlarsesREop. or

Cal ophyl | um spp. effective to treat the abnormal stool frequency, abnornal
st ool apgoishis techByphog mpdesham@beemfshuwg@nwcasmmlmabml&lmcmmﬁﬁstﬁ n which
said amount is bioequivalent to an orally adm nistered dose of about 50 ng
per daPntvakadeidind Afhferg, 19968, Diyoedry efidhadenivn, 5:3 00 Ohpvrulednieodhe Iarft,

adm ni stering an inhibitor of chloride-ion transport include, but are not

l'i m t edol BhyRAKSHERA!, 5288 WS¢ altiaoR wWiechGontaiah@e ipdrticiitaxaattscul ar
|ntraper|toneal i'ntravenous and subcut aneous) and nucosal (e.qg.

intra kar@l:?gocﬁraih sﬁlgé{gﬁés)mut 908, %%Eéﬂ Iﬁ‘o% s@m&%&{m otaﬁ}obkﬂlﬁéﬁ'cﬁ or

nDIec s adm ni stered I ntramuscul arl Y, travenousl y, Or

Subcutfgfl oy SYIRGEL 0% SATRLLSLOCAN MY Sy 0l ecul ey be

admi ni's y “any convenr en or exanp e |nfu5|on or bol us

i nj ect sorpt.ion throu or _nmucocut an S, L1nings

(o o o rhilise it s SR R Iy ridbed e g b
adninl tered to er with qther i cal l ent s

Admi ni fhﬁaﬁﬁﬁ’ﬁﬁ’f ﬁ?%“@?@%ﬂ? &WP%&%‘W Bﬁn Werft‘afg{é‘eﬁﬂﬁll bi t or .
mol ecul e is orally adm nistered. [0Q6§L In certain preferred enbodi nents
of t hélgypeangipcysnidiaNiarozenerally menemsric davonsidsovhich inglude eateqbiper (CAS
14846545-6). In other preferred enbodi nents, the inhibitor nolecule is
adni niepiceteciing galidoptechins, patlogptitatechims cfayrnas T, sehflevanthe-diokki bi t or

nol ecule is fornmulated so as to protect the conposition fromthe stonmach
envi r dareetanidinseand ahthoegahlibna Thedetorgnhd podvinervhaias drediagpelsini differpniot ei ns
found in the stomach. In a preferred enbodi nent, administration is by oral

rout e sefchutalenitsHhiRh eRatd Ok RIe Waklatich ﬁ?)b%&c@f&h&@kﬂﬂuﬁﬁﬁr@ adaRe. [0063]
e

In certain preferred embodi nents, l'emer is orally adm nistered in an

t afefyr not th
L i e gﬂﬁheﬁ%&f@%%ifﬁszhﬂgﬁs‘”%.l%5??2%‘%%9{“3 of error.,
I t
adr PPSPERE ﬁmgﬂﬁ“;ﬁlﬁf@c#%ﬁméﬁé L R TR L

: t t ed f |
e npaP o wiEraerorr-a0d Sart shbnradro RS el RS aft %500
ng/ day. ln specific enbodlnents the enteric coated crofelener is orally

adni nllg%ll‘é%gt&? 485bj et/ 8)n an amount of from about 50 ny/day to 500

ng/ day. I n other enbodinents, the enteric coated crofelener is orally

adni nil@¥3¢] Bepanthogyapidiy pelymers are foundre Phdavaabt DRoG, Rghedyly dsstt 650

ng/ day, about 600 ng/day, about 550 ng/day, about 500 ng/day, about 450
ny/ dayithabeoedy40Dit wf fubayh (apolitot@beprgldeslophybomtspBAA nyhbeyf about 250
ng/ day, about 200 ngy/day, about 150 ng/day or about 100 ng/day of enteric
coated crofelener. In yet another enbodi nent, the enteric coated
crofelemer is orally adm nistered to a subject in an anount from about 100
ng/day to 750 ng/day. In other enbqdiments, the enteric coated crofel emer
is orally admnistered to a subject in an anount of from about 125 ny/day
to about 500 ng/day, from about 250 ng/day to about 500 ngy/day, from about
250 ng/day to about 450 ng/day, from about 250 ng/day to about 400 ng/day,
fron1about 250 ng/day to about 350 ng/day, or from about 250 ng/day to



[0064] In other enbodi nents of the invention, the inhibitor nolecule,
whet her a proant hocyani di n pol yner conposition or an inhibitor of CFTR
function, is preferably given at a dosage that is bioequivalent to orally
adm ni stered enteric coated crofelerner at a dosage of about 50 ng per day
to about 750 ng/day or any of the doses |isted above. |In one enbodinent,
bi oequilifiren Eyoipnstree spagies, aicdysingiosdonpdakutgrs, Kpion gewsypistlaeufetono produce
simlar therapeutic effects as seen with another inhibitor nolecule at a
part i cpdlamostims Agetondedpleri, Srabe kpthevctitus andiCsagredretonakiesitfos@ im§optr day to
about 750 ng per day. |In another enbodi nent, bioequivalency is as defined
by, orAhfrias pasives atdiedsdols RExGES adlizd Sahgre dFELfRAs "BRRbaY Bloddy, THibe U. S.
Food and Drug Adm nistration. [0065] In a preferred enbodi nent, crofelener
i's enteul GistoRal@sk i§ Viddy kvl B 6 Inelifeidal HIFHEES 2HRLH2RRIDY & MRtAENHI C
conditions of the stonmach and/or frominteractions with proteins, such as
pepsin WP : } - - ry o f rioul ation. In
52 IPIC §§f£1tste s d&e@cﬁﬁéﬁ thd ﬂ@ﬁﬁ& of m%gui:%ﬂtsgl%[nlg tp&cfmﬁ{o%ﬁ%ﬁ&ﬁ goi oV

a specl mant, crorelener |1 orm t “anot her
specifjic e ienent, .the tablet is teric coated, e.g., E GI(r). In a
e o R SRttt fonF0R bE8 arf Bt agPHOSREA Y b
or gr le in a nteric coated sul e shell. In another enbodi nent,

crof el ftaly @Pﬁuf%wae@ﬁm& ld%ﬁgﬁ%%p%m ey anidin PRI CORPOSIIGR Was\ier ck

GEM Al za OROS, wax, matrix (release is delayed primarily until the

f or nul ROPHr0 paE<as Vi acvitt against dyasicly efndrusen iacludipe, irerpegiornepeyado66] | n
certain enbodinents, the inhibitor nolecule is fornulated with a conpound
or coripBuends, natriefnensaanddicipes vetsasalds. Retenk Noa5t2d 1 944 else Hisclosdsehe
pharmaceutical conposition containing the inhibitor nolecule is

adm niisdleticacbfeintaesous ssicbie pannthacidnidin pslybeecumepuisition fiom @iloghyllum

adm ni stration of a pharmaceutical conposition which neutralize stomach

aci d. ikesHyaunasd ths USdofabis RBMPELien asvyl wlivirilegagef ul for neutralizing
stomach acid include, but are not limted to, alum num carbonate, al unm num

hydr 0Xpgies5] iRl pRYRRbeaRtdth &%ﬁ@%ﬁh WAL el B e pReALAE HWIKGE bonat e,
d|hydroxyalunlnun1sod|un1carbd%a e, madal drat e, nagneglun1carbonate,

s Ruon it ARARESLAMLE ey SN0 B By ORI SaTpOIT S Lo

are a to re or are abl'e to reduce
.the acidiity of stomach fluid.are |1 known.in the art d ingclude, but
are ndtt FPTSEEaT 5° Ciriaci O Pl S RDS i R Dol L R e,

al um num gl yci e, magnesi um oxi de, magnesi um hydroxj.de, nmagnesi um

car borBPT Cefaet e B 5 mothed diselised %%ﬁ@ﬁ@%ﬁ%@%@%%&g@% ockers
(cimetidine (Taganet TM), fanotidine (Ml antaTM PepcidTM, nizatidine

( Axi dFpent Na&,gfld?%@rclzwg@mip 18%%’&&%@@@1%%8?11%“4 ) and a conbi nati on
of any of the foregoing. In general, any drug that has been approved for
sal e §03didn prd prefermed gobedimephe pagratiogyamdinipslyalst eonmsited wd éret he
production of stomach acid and/or reduce the acidity of stomach fluid can
be adifventveisetbftlomen fhbfeiined (CASIHS4I5-4316) Biah oligomdriaubathgyuatidias

crofel emer, in accordance with the nmethods of the invention. [0067] In

ot her oeh9digRhIengkiedetiRbd Rbinakic MRdREY BRoddofTFA IEh&T 8EkhviddkiPt her
conmpounds which are useful in treating diarrhea or pain. Such conpounds

i NCl UG HtacalCCRP b Tids 8 ol o g dNteRulbt WhBhALY Pt
squasaPaziﬁg,enesalaniné% ASAZ%% as m%ll 5' 5?ﬁg¥§%%%%%$éggl y g%ailable
COX- 2.1 nhi.bi: C | rof. [ r . uch
conpoﬁén%;rg%%ﬁ{ne tféb;@s e?ﬁlsé 3'}“?@%? lglglr%%gﬁlp %%lgg%!&?% |f°§%§£§%é%es0hfnd not be
system cal |.y absorbed. [0068] .In a _.particul.ar e i ment where crofel ener
2 notbEReer iR, errerulnr S b AR e B R L P B Bompounds
t hat a{)e 3b| e, to_reduce, the secretion of s%orrach acid and/or able to

r educ80We 9 @bt 80 urts with A averrg i [ongth of aouyS upike THOEEGEISPL c1 of el ener
to be given in this fornmulation is a dosage that is bioequivalent to

or al | yrodelpmngy isshavepbadeweri c coated crofel enmer at a dosage of about 50 ny
per day to about 750 ng per day. In an exenplary enbodi ment, crofelemer is
formulated in a controlled rel ease (del ayed rel ease) conposition.
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[0069] In other enbodi nents, the inhibitor nolecules of the invention can
be adm nistered in conbination with anal gesic or anti-inflammtory agents.
In a preferred enbodi nent, the anal gesic or anti-inflamatory agent is
formul ated or nodified such that it is not substantially systenmically
absorbed, i.e., only 20% 15% 10% 5% 4% 3% 2% 1% or 0.5% absorbed of
t he dosage gi ven. [ 0070] The present invention al so provides
pharmaceutical formulations of chloridei gpstransport inhibitors (inhibitor
mol ecul es) of the invention conpri sy gn i nhi bi tor nol ecul e along with a
pharmaceutically acceggﬁble_veQﬁclgfh $.a dose which is therapeutically
effective at treating : ‘ “or avi ng2dne or nore synptoms associ at ed
with d-1BS. In one enbod|g- i|rectly co reSS|bIe pr oant hocyani di n
pol yner conposition (i.e., 1 ! , conpressed wi t hout
excipients, into a tablj: afiys phi y ac ptabl e hardness and

friability) conpressed iint#oq_ WS th a lubricant, such as
i |s entﬁrl ‘Roated. In anot her

enbodi ment, the pharnmaceuti carM~gohg -“ Qns cant aii ng t he i nhibitor

nmol ecul e of the invention alterhna '*ely'lncl defone or nore substances
that either neutralize stomachyAcCi dzandsor _é or are active to
prevent secretion of stomach acl dy Ty lor atbhs can be prepared by
met hods known in the art, see, e.gd #&thdds described in Rem ngton's

Phar maceuti cal Sciences, 18th Ed., § Yo R Gennaro, Mack Publishing
Co., Easton, PA, 1990. [0071] In anﬁ&her preferred enbodi nent, the
pharmaceuti cal conposition conprises a proanthocyani din pol yner
conposition prepared froma Croton spp, the dosage of which does not
exceed 750 ng per day, preferablyglegs,tdign 250 ng/day. In a preferred
enbodi nent, the proanthocyani din polynmer conposition of the present
invention is crofelenmer (CAS 14848% #538). [0072] The inhibitor nolecule
can be provided in any therapeutically acceptabl e pharmaceutical form The
phar maceuti cal conposition can be fornulated for oral adm nistration as,
for exdrplietheuteragé ndé.m ted to, drug powders, crystals, granules, snal
particles (which include particles sized on the order of mcroneters, such
as m qoEsTp ReboS:T ASrdtive el AeRITBtHs6I8)ing PafdléBéresn babiued id UGS, pgtentpar ti cl es
sized on the order of mllineters), %eads m cr obeads, pellets, pills,

m cr otpabli&lin NoO SRR BE ALY Aht €6r§e1f?£ of @ﬁ'cﬁtarete&bﬁebﬂhﬁ{erl‘r%érﬁoﬁ@d%%iﬂab| ets or

tablet triturates, and in capsules, which are eit ard or soft and

cont ai Weletg r Pﬁggl

suspe Q‘.’%‘m% ?‘%8 adrdtlrrﬂﬁ%gu@s nggorrpdsalrfg‘?é#}g%b(n%a% o) a%?!)tldﬁuf%tléééjrf or or al
adninl ratl n as a sol ut Oﬁt § ensigﬁ)uysanea ueaus uid, .as

li qui & S HBpapedesied o ?g%P R R (A S 8%h i é"ﬁ‘f‘
fornulatlon for ni stration, or for rect al adnlnls tion, a
suppodhat grarot SHeSTHEALY POvTRaH® BOAVBRTERICE GITROSHRE: AT Fh%%?@e@:% e of the
i nvention can al so be provided as a controlled rel ease system (see, e.g.
Langerf thegogpentdayEiien. Igwg&plafs pxtraptymy deqeobadp Prrenog ﬁh%lndg'é% ¢ Rhgrma.
formul ati on can al so include any type of pharnaceutically acceptable

exci piSen68;124dud Sétlried 967, Varhiieh éLhafor SexBpl e, but not by way of
limtation, diluents or fillers, such as dextrates, dicalcium phosphate,
cal ci (@394 pirdculbragitoténente idtibias enolkaddsi af theriaventibohsefid ddthemathddsr | de,
dry starch, sorbitol, sucrose, inositol, powdered sugar, bentonite,

m cr ogF ﬂl%tlﬁéslehﬂﬁv&ﬁbh WheQiEisen@é ol@@lﬁ@%b’@de@ Ry heeIHTR @ eldotiliosquiry the added
to the inhibitor nolecule to increase the bul k of the conposition. Al so,

bi nde'itﬁnb@%h{??es@ﬁn%‘ﬂtﬁﬁ[ shifinti€hst Qucisicakel useaﬁhﬁzﬂe@net%a@ LPaR préleHEOSE,
dextrose | asses, | actose, acacia gum sod |un1a gi nat e, extract of Irish

car boly et It cel 2 kb g#%‘af%aéﬂ?ﬁ%a%i%ﬁédp%fﬁ A PRUEISNA L RYA BB gum and
t h | act J |l ul d

b aoEA UG T AT R P TP e ST ﬁnes e
Addi t 11y, t h but t t al [

St car ReenEr T Sa A eascr Rt AP SOsErDS. Y %Scﬁmwe% EeRRTE | 5,

pol yet hyl ene gl ycol, sodium benzoate, sodium acetate, sodium chlori de,

| euci ne, carbowax, sodiun1|aury| sul fate, and magnesium |l attryl sulfate
may be added to the fornulation. Alsq, glidants, such as but not limted
to, colloidal silicon dioxide or talc nay be added to inprove the flow
characteristics of a powdered formulation. Finally, disintegrants, such as
but not limted to, starches, clays, celluloses, algins, guns, crosslinked
polymers (e.g., croscarnel ose, crospovidone, and sodium starch glycolate),

but not limted to magnesi um §



guar gum citrus pul p, carboxynethylcellul ose, or sodiumlauryl sulfate
with starch nmay al so be added to facilitate disintegration of the w
formulation in the intestine. [0074] In one aspect of this enbodinent,
crofelenmer is fornulated for oral administration. In other aspects, the
phaunaceuti cal dosage formis fornulated to protect the_inhibitor

nol ec uhus]eieacids can be festedhyrknofvn eratiesg taernfivarthayabiliy Bt CiEdhdi ti ons of
the stomach and frominteractions with proteins, such as pepsin, present
i n t hefuattumashinhibiting exprassdorpsfdfEiR.ed aspect, the forrmulation is enteric
coated. For exanple, the enteric coated fornulation is enteric coated

t abl et [?)04@]%@%1’% cBibaditlcs, thelliRTR Opikimeabdlyc ects ainbeafbtibast siant such as,
but not limted to, nagnesium stearate The enteric coated formul ations

i ncl Udlﬂrc%ﬁ@ési ndcQRbE eﬁ?ﬁﬂnf oﬁébrﬁ’tcl%@iﬁ&'él(ﬁngiﬁ%tﬁ%hi: €toW0aited m crospheres in
a capsule, enteric coated nicrospheres provided in a suspension or m xed
wth fge I.Ch ~SUS | r I C | ; ] : dikakric

" 060 nudtllcflls) SHSRRARL ORCAY fie BRLITHEILAL Y xOGORY SPhRMo AL 2Pk as

adm ni ation, €ric coate ets. e capsu can

har d-shel |l ..gel at,i n sule .qr a | | e capsul. I rticular, the
pharnd@@&?P%?F%éﬁﬁbg ]PF%ﬁt ?hPﬁﬁﬁﬁﬁg#gﬁnﬁgmg%%éﬁkg‘|C?%%ated capsule. In
one.spepific aspect, auﬁroanthoc%ﬂpidLn pol ynmer congosi%ioaﬁja .

admi ni Y1geredieqtidos | heDN 4R N LS BixTss SLITHARYE 9T BRIEER | 1 ed wi t h

m crocrystalline cellulose. [0075] In one enbodi nent, the inhjbifor

ol ecuvessions thereefe single stmsicd 95 deuble-nanded. Theipdepmslentidcsanhs| 1 atwi th or
- Wi thout any excipients, can be conpressed into a tablet, or other

phar mathe basceadietl osuged moietynpr plivaphaaiackbisarsimgdedhniqued Wil lvepnahg e
hardness and friability. Preferably, the directly conpressible

phar nege Thé 6AgortoRpHdd hiwinchias ofher arendies gedips fitch ab phyitides ohathemg a

har dness of greater than 4 Icp (kiloponds), preferably a hardness of 8 to
14 | CpyorfRufdsRh&figHiBR b Ystenib abdngesn, piriddlalPwhéh dininibettidiorsllyl. Yheonpr essi bl e
conposition can be conpressed into a tablet that has a friability of not
nore t I [ : ] PplaFTak i } i ght,

nor e 5?2?2%%%%§§?g@?e?ﬁ%%@%“%@éf%?@ﬁ?%*ﬁgﬁgﬁf_ ﬁg%@g?h9§§§&ﬁ$e erred
enbodi,nment ,. %hﬁﬁpirectly conpressi ble fornulati on consists of 99.93 %
crofeﬁgwgPlggﬁ 07 % magnesi um stearate and is coated with a nmethacryl c

id I h f di he. i I
S SRR ER R 8 T
O e S L e o el SRt bl 130, 80 GRLEfL o ronting, hovever.

magnesi um stearate. Preferably, a directly conpressed. proanthocyanidin

pol y nestrandad oS A (SN AbtorfuPRIEsSOAC PRPTESIOMIT A126RF WSTCsPongdne &g itppwn
pharmaceutically acceptabl e hardness (greater than 4 Icp, preferably 8-14
kp, andqumce RiATisrkblcylleipoiBirkpyristivaal ganalsiléricing of HEGSwgimee thean!y1% | oss in
wei ght, preferably less than 0.8% 1 oss in weight, and nore preferably |ess
t han ORG%0rhélscldsmhoymilghfohnd [HOBZ Etoplasm offe el prefcdsaukd ofsinglditraaded t he
inhibitor nolecule is enteric coated. Enteric coatings are those coatings
that reRRiAD HeHeBGhs bdkyhRE that RFBENze DdlcuniIRNAlirES Bhp8emebntfhigage-A5he
contents of the dosagé formonce it reaches the small intestine. A large

nunbers, of %zﬁﬁz(ﬁ%gtrSni}@?%&Qﬁmﬁ{s%fQfd%&% e The iRGERILBMuS iRt dAaye aci dic

groups su , at e very low pH present in the stomach, i.e. pH 1.5

to 2.5, the acidi r QURS. . ar t 4.9nj C { i in an
undi sS5RtraEe o Tofl B B8 FRi AT ERGR wl e ORI R AT
environnment of the intestine, the enter| oat | i S verted to an

i oni ze§WHBFHP™ G ‘F?U‘Ee GBQO@PQ%‘F%}%‘&TP’@%@%S%Q@W& ?mﬁj r mol ecul e.

O her enteric coatings remain intact until. the re degraded by enzynes in
the sriwbridizaicesrigaers CaHag of hemaRNpdan ke &PF-S&P% TEgiRR %éias‘@é%%ﬁs e to
moi sture, such that the coatings remain intact until after passage into

t he srrbility inbesaishidsl infocOrdypepbils: detrastugine daRBAcogsaPniing & 2 pPHECHAR par at i on
of enteric coatings include, but are not limted to, shellac, starch and
anyl ose acetate phthal ates, styrene-nmalefic acid copolyners, cellulose
acetate succinate, cellul ose acetate phthal ate (CAP), polyvinylacetate

pht hal at e (PVAP), hydroxypropyl net hyl cel | ul ose phthal ate (grades HP-50 and
HP-55), ethylcellul ose, fats, butyl stearate, and nethacrylic

aci d-nmethacrylic acid ester copolyng;s with acid ionizable groups

(i ncluding "ACRYLEZE(r)" and " EUDRA 5TC'), such as "EUDRAG T(r) L 30D',
"EUDRAG T(r) RL 30D', "EUDRAG TO RS 30D', "EUDRAG T(r) L 100-55", and
"EUDRAGA T(r) L 30D-55". In a preferred enbodi nent, the pharmaceutica
conposition contains an inhibitor of chloride-ion transport, such as a




[ 0080] Application of the enteric coating to the inhibitor nolecule of the
i nvention can be acconplished by any nethod known in the art for applying
enteric coatings. For exanple, but not by way of limtation, the enteric
pol ymers can. be applied using organic sol vent based sol utions containing
from5 to 10% w w pol yner for spray applications and up to 30% w w pol ynmer
- for pagenedaisikigsks oboihe eall's otvh akpragsonad i géne ih Partiselat tshesdad/obata are not
limted to, acetone, acetone/ethyl acetate m xtures, nethylene

chl ori deidpthanol m xtures, and tertiary m xtures containing these
solvents. Sone enteric polyners, such as nethacrylic acid- nethacrylic

acid e['%bf?ﬁ Iﬁ%ﬂfékX%& A, @ﬁtbﬂ@t@lo'f@ﬂ']"ﬁbsﬁ]ﬂ&lo%tr @{epé'@s%mﬁ h 59%&%&% of The

vol at i of the solvent systentnust e tallor to preve sti1cking due

to tac and to.n nt h| Qr oSi remat ure
spr ay T SRR B H et itéaca%fi(}i%%lf#esas% et Sl 3 ot oo,

[ 0081]__Fur r.mor p ticizers. can adde ter| coating to
pr eventNe égépﬁﬁﬁngﬁﬁg'Xgﬁtﬂﬁﬁl iTFe t?ﬁﬂlﬁgpFiﬂﬁvdgfﬂpg fncl ude t he

| ow nol ecul ar wei pht hal ate esters, such as, diet ht hal at e,

acet y| 4pLaBRET FRAY @wheaég 2 lineqraiugleptids sepuange Mﬁblﬁ@@t%ét’ agqﬂgté %0t ri but yl
citrate and triacetin Generally, plasticizers are added at a
concermuckeotidas infengtiodydditsingn highfspetificityl, eptewersihary Yooy highaffimiesdor Ot her
additives such as enulsifiers, for exanple detergents and sinethi cone, and
powdertheir faogetsefxarpifnitied o, themyohaaadded nhgonbdiar renget fonprotetns).rifetestien t he
“strength and snoot hness of the coating. Additionally, pignents may be
added dfaptah@rsabatcan BirldQo R RCA aG¥aghent therephaun bR aehitvedahrotig Mdthatis on.
[00821 In preferred embodi ments, a pharnaceutical conposition of the

i nhi bli&aetmqpth%caw Fcn' écaﬁipfévhﬁt%e@%aﬁﬂé §idcfedaRplar: SEBES (Sidhasd- shel |

gel atin capsules. [n a preferred enbodi nent, proanthocyanidin pol ymer
beads I 1don wth
beads FERARETRRISHON Bl sHOROLAARIAR B RDPINGRE 09MPSSEILOn WLl
(sugar. 4 %@g ﬁ% In a nore preferred enbodi nent, crofelener, which is
direct ? éﬁ ssible, wthout any excipients, additives or vehicles other

t han eric.coa is ml actio ed into s (i.e.,
beads [DHEA] HGerA © %?f? %ﬁeﬁtst ﬁteanﬂiaw%atﬁ%tqim%ttgaiﬂ @gﬁﬁgﬁn betﬁedb gfas Ry be
covered with a seal coat of Opadry Cear (mxed with water). A preferred
ent er itethessof ty tﬁtsetlhevmasE’ieénpleﬁmeFME% deseribedibAey TTM L

30D- 55" applied as an aqueous di spersion containing 20% 30% w w dry

pol y mé5/0666 ttndisslosmng efwhish ssuppirpesatedhenginthyrebesends imatd sudray- Inal f ate NF
(SLS) and 2. 3% pol ysorbate 80 NF (TweenTM 20) as enulsifiers, to which
pl ast ipcéfzeedsemisniidnemtsthp ehtylmidiyyd ERFRGiydGs6d theredfracellglat porcomof ile €5TTR: s , are
added to inprove the elasticity of the coating, and talc can be added to
r educevethb® fhemeieing yntodidieo ERTRIOr Gn GARhS@nRGH ARt befagigl uhi nat e during
the application process and to increase the snoothness of the film

coat | @Qﬁa&ﬁgﬁﬁhag%eﬁ oPCRTRIr&Hcll Qﬁ(’)Wﬁ 8l thefst. G thd HAboEPRRYEEY | O Of
enteric coated proanthocyanidin polyner conposition beads containing the

”Si‘gar Rducaf it .‘b% sorbqi Ml O0R AL Bloas SERDfr ﬁ*ﬁ%ﬁ%ﬁ%@?ﬁ’&fﬂ%ﬁ”' an
1.45% ,
gﬁg B¥§§@%ﬁﬁ&f3§¢§8?VPvﬂﬁﬁ&gRQSFét5mH?ﬁﬁ? pharnaceutrg;ilfgr%ul;tigﬁtﬁay

be pr any nethod kno e art or t he .net hod described in
Exarrpe[l&ﬁf?%’rcﬁ g tP@@?Slﬁ]’e“ltoﬁrw’ﬁ@ ‘i‘g’d‘iﬁﬁﬁl"éﬂh& Atk prda Bhocyani di n

pol ymer conposition beads not containing the nonpareil seeds is 78% w w

di r ecthejealompy bauses|as ap BENDMRSE A RFTHE FHIbpHES WashpeEteMIfdng. , i sol at ed

by t he net hod described in the Exanples), 0.76% w w Qpadry Clear, 19% w w
" EL T DRAaGuTdgdn| fo3Qp-i6 Bie, math@ds af thasinigtition| Suchatibgies ioclGledluieny ngkyceryl
nonost earate. This pharmaceutical formul ati on may be prepared by any

nmet hodinkrdws polpcibhe, mbhoddanahchinieiciahge dhdeSabiftagdeits, dndampele 2, infra

[ 0085] Another preferred formul ati on contains 54.58% w w proant hocyani di n

pol ymer conposition beads (w thout non-pareil seeds and made of a directly

conpr essi bl e proant hocyani di n pol ynmer conposition), 1.78% w w Opadry

Clear, 39% w w "EUDRAA TTM L 30D-55", 3.9%triethylcitrate, and 0.74% w w

glyceryl nonostearate. [0086] In another enbodinent, the pharmaceuti cal

conposition conprising the inhibitor, _nolecul e of the invention is

formul ated as enteric coated granuleé or powder (m crospheres with a

di aneter of 300-500 p.) provided in either hard shell gelatin capsul es or

suspended in an oral solution for pediatric adm nistration. The enteric

coated powder or granules may al so be m xed with food, particularly for




prepared using techniques well known in the art, such as the nethod
described in Exanple 1C, infra. [0087] In general, the granules and
powder can be prepared using any nethod known in the art, such as but not
linmted to, crystallization, spray-drying or any nmethod of conm nution,
preferably using a high speed m xer/ granul at or. Exanpl es of hi gh speed

m xer / eppeassibaiibrasy. imohacebadiment] nTiFoERORD HoOBInGHE TWTRéxpescd anithe " LI TTLEFORD
LODI GETM' MGT mi xer/ granul ator, and the "GRALTM m xer/granul ator. During
t he highsighefthe paiete prodnaddng, sol utions of granul ati ng agents, called

bi nders, are sprayed onto the powder to cause the powder particles to

aggl 0”[%0@5?]%11&%@? fifa 91k Bkt B G/ hl AT @B airHRE tdlayﬁeescmm aheagneriicabykadbivng agents
WhICh are ‘useful "for preparing the granules, include but are not limted

r{ﬂ% ALt | Y2 fragmen
rret hyleﬂgée (ﬁ%gs}g’? k%?lbe;éﬁ&f f:rgﬁ}é osegdgglgqgﬁ{n gl Egggeé@@g%ﬁ gment
pol yvi xgﬂll E%;Lﬁeljplsrg cedi) s’m &t g‘sl:u%h oP AR aﬁ%?i‘) rnl?dléc%lle thse%'bgf?%n‘riﬁ%gt rose,

nol ass acat aum-a extract noss,

panwar hatt| e of i,S k Veegum and | rch

ar abog‘a}%ﬁ f4h e%&?@%ﬂ%ﬁ% a‘g‘%ﬁllsumﬁ?\gggﬁﬁggal g@’n@l%%é‘t &38M% nay be
added in concentrations rangi ng from1l to 30% of L’F s of. thg particles
or gr bl feagmeptyoguth PR S BERETRTT &y tgptingdheantivpdy pe Elf‘“’éi“BT 3pYaE_G2usi ng t he
flui dized bed equipment. The granules or powder may then be covered with
a sealredwang genOputde produetzon qunnb@ﬂtm saneanenselpy the dcsiicd matibasy camber i ¢
coating is "EUDRAG TTM L 301)" applied as an aqueous di spersion containing
30% w ascatnylished pyrechsgiestkaoee in thieiache.g EdGApkraythevintkhd Ommeessodicam | aur yl
sulfate NF (SLS) and 2. 3% pol ysorbate 80 NF (TweenTM 20) as enul sifiers,
to whighuyhhe plasticizers, polyethylene glycol and citric acid esters, are
added to inprove the elasticity of the coating, and talc is added to

reducqobdt ARNASREY Rwid RGhERE Bl MesRALIABHRIH BInshR: @aBetkidat € during
the applicati'on process and to increase the snoothness of the film

coat . pol\’llﬁjei?pp&é)%ﬁer %@da mﬁ%%ﬂie?? U ndidadEmbi g&ﬂé QARBR ichlofideffn an enteric

coate roant ocyanl I'n polyner conposition, 1.5%ww
hydr o ro el Jul.gse, .0.5% w cl ear 4. DRAG TTM
Py SRR EL e 9% Pl SRR ) £l b SO RO
The fi i.tign of the enteri.c oated ra 18%
proantqgéﬁ &ﬁfﬁ%?l%e"rn wﬁgﬁwm@z}wd rot%tﬁ]@q’wﬂjr‘?{/ V@?%ﬁ%%??é’un¥ 5% W W
hydr oxypr opyhnet hyl cel | ul ose, 5% w w Qp clear, 14. 5%%W/W EUDRAG TTM
L" 30 Dmmhlt&éﬁ/?WfW@PP &W?ﬂh,eﬂtm B% PaigatiNo. 52%%%%2\/\}3& idHRost ear at e

[ 0089] The enteric coated granul es or powder particles can further be

sus penueldculniszostattad with afcgH caprabsingdBi Hr éandaganonsly pareeeminantyy). f or

pedi atric administration. The suspension can be prepared from aqueous

sol ut ioprisndlly with shactiivitiokeHEFER amndh a3 radt/tPiagenistdl ko iC#T cAMP, duatédVIF 0

increase the viscosity of the solution to prevent rapid sedi nentation of

t he cqatsReliIMEEL, cRAEalt64i8SE QoliGipapsllRSchafidy) 4 wtioleatl] waimblank Bofre@gses t he
strength of the hydration |ayer Pormed around suspended particles through

mol ecuylaf el b ﬁ%é AREenfRdedtih BR prSe R MRCEHEHAR hloYecE R @bMBARIYS £ h t he
i nhi bitor nol ecule can be used as a thickener, such as but not limted to,

gel atigy npas#ﬁa% caQHInf B fhierd 1A %Qmozeﬂl% %ﬂms@em ARBEAGL AndRAVAT |

ghatti, ose derivatives

carbo cel |l ul os X | ¢ and

hyr oV AP B sreehipecahed BRER WP he e e s ouleriderpe i o
TvveenTM may. he added t ve th cti t hi ckenin ent.

pr ef e%@@ﬁug%ﬂ@?ddﬁ S§g‘l‘1 dﬁ 1%%05 ?é‘? %]?él)?d) %{}gﬁ Wﬁ’é’f’ﬁ@ﬁ&%l | ul ose
solution in water containi ng 02% TweenTM _50090 The i nhi bi tor rml ecul e
can aldsesrived foFiselicncieal, 3e0% At hnepharm et 3T eb sartipwanhgh-Hreyghpy

enbodi nent, a proant hocyani din pol yner conposition is granul at ed vm th any
phar rencetad abdryenariop irhiffiorao] CEMR finstohisassarihodn Gilisttedt 213808, by t he

nmet hods descri bed above for preparing the granules. Then, the granules are
conpr e4se Opim tPhatnalebe # 8190s508g any nmet hod wel | known in t he art, for
exanple but not limted to, the wet granul ation nethod, the dry

granul ati on nethod or the direct conpression nethod. Preferred diluents

i nclude, but are not limted to, mcrocrystalline cellulose ("AVI CELTM PH
200/ 300") and dextrates ("EMDEXTM'),, Additionally, disintegrants, such as
t hose descri bed above, and |ubricant's, such those described above, may

al so be added to the tablet folum ation. A preferred tablet fornulation
contai ns 250 ng proant hocyani di n pol ymer conposition, 7 ng of the

di sintegrant "AC- DI - SOLTM (cross |inked sodi um carboxynet hyl cel | ul ose),



[0091] In a preferred enbodiment, a directly conpressible proanthocyani din
pol ymer conposition is made into granules by size reduction (e.g., as
descri bed above) and m xed with a |ubricant, preferably, magnesium _
stearate. Then, the lubricated granules are conpressed into tablets using
any nethod well-known in the art, for exanple but not limted to, the

di r ect [00dNpIness icabodidicho the rétRbEEamrises amedrtih@blbaididag chfponyl amhdnai ni ng
99.6% w w directly conpressi bl e proanthocyani din pol yner conposition and

0. 40% WiiWafoRENESTR! m:&ii@@ﬁrﬁh%-ceﬂ@gjr%@higﬁtt}sﬂé_rn@eahhﬁl@ thy @fi@icidny coated with
an enteric coating mxture of a 30% suspension (6.66 g in 22.22 g) of

) EUDRA@@EJ&@&C&% ;Eﬂ%%%cgdgprKe &H% %ﬁ%o?ré{aﬁﬁ%%ﬂe%ﬁﬁﬁt r&8o Eﬂh@ c8dctéd- 44 9

purified water, pe ans o he tabl ets can "be prepared by
any ne nown in the.art or e t ri i l e 1E,
A T e L R A L

pr oant hocyani di n. pol yne onposition is formul ated jnta.core tablets of
eit herp"‘fﬁémnﬁ’, CISHG lﬁé%{f’véd)g%ﬁﬁe%&ﬂ%&??ﬁ ]ﬁ'gti%@‘?l %n\%lc%ﬁﬁai‘}hetg? FRPABtor essi bl e
proant hocyani di n pol ymer conpaosition and Q.40% w w nagnesi um st earate The
t abl et@olspe phenpsresta thigeyel ob suaat piodncsdrbydhe ecord %E‘é%‘%ﬁﬁe%ﬁh%&tb? e. The
final conposition of the tablets is 86.6% w w directly conpressible

pr oantdodijiateineitlerufpob prrinhikitempb SFTRdhnction 4onome gipest of #his embeament, B1e50,
"EUDRAG TTM L30D-55", 0.9% triethyl citrate, 2.87%talc, and 2. 74% white
di sperstiontor dHeFTRahnetisn s arcAMP pgeapsr lndnbtheoaspeaetFidtiskeawbmantlyhe art

for exanple but not limted to the nethod described infra [0093] The
conposdxpiedsd ih eengells.i nto smal | particles (which include particles sized on
the order of mcronmeters, such as m crospheres and m crocapsul es),

par ti qbess](wiahsther eﬂ@doagﬁenplaf&Jegyk-e%émsﬁxzeﬁqoﬂ@oﬁqhﬁa@ﬁgmhe&ﬁs@ dah bEBLEN S) |

drug crystals, pellets, pills and m crobeads can be coated using a

that  <0EbTHEeRg SR Sepi o MR B (b TR e oy
by & dvpaish Cragmpos R dt bl s Eraife it B s {ounea
R R R b S KA L

used. By this process, the tablets or capsules are placed in a rotating
cyl i ndFTeERNS PERFaRiTp sipaRiletad sereprinrg Biesh vt fibiencstior foRd e units are
installed within the pan and the dry air is drawn in through the rotating
t abl ettargets, neatpanpraashes Aaye bednatevelpprsl thit achigve ingrapesrof smalder dagensinn but

"COWPU- LABTM' pan, Hi-coates "GATTTM irrnnersion sword process, the

" DRI AMIH#%h foivide atagimurdt ciirchBRERETHM. (el pondatter, 199ELIoEGR] off Mikdlicagli pment
or "WALTHERTM' equi prment can al so be used. [0094] The pharnaceuti cal

f or nulGHetdts; 40F 1310 2vent i on can al so be used to treat dl BS in non-human
animals, particularly in farmaninmals, such as but not limted to, bovine
ani mal §p493Wh B refVdden R & Sthe ROHiHoF Ynol RO AR if HeGi@Rsk of 82d equi ne
ani mal's, and ot her domesticated animals such as canine aninmals and feline
ani nmal; : il : i QLM At f i nvention
can béév uegggn ?% HE){r %g%tgﬁdmlugg?%tig %g%ggglg%%negn I}Je%an anlﬁérﬂg?géugasrt%@gul arly food
ani mal s ,such a attle, .sheep and. sw ne i_ncorparati ng, t

phar miRACRT A eBihirufs 1RhE Sy et ety hERONERY bR 1 cea

[ 0095 ccording to the.nethods o he esent invention, t

bhar R e PSSP RSO GHOE ot PR SBRIGFS BTG (0% 3th 51
inhibitors (inhibitor nolecules) of the invention are.  adm nistered to a
subj e&kapplegniphifitoripelaerle phike menipnpashiay a saall molpcplsintibifer vBaye 750

ng/ day of orally adm nistered enteric protected crofelener. In specific
enbodicoeainsly atthehedwe e noi-sysiterigatoslispiben sompenmditkit rrsubsterftiallly imart yrthe
adm ni stered to a subject in an anount of between about 50 ng per day and
about g2&fhintedtotaltract 80B&les hot detrferawith thg fineioh ef tha isutijee aiolérat. Such

di arr hea- predom nant |IBS, any nethod can be used in the art to diagnose

t he subj-epdterhidgilistisp®ed BothpHaids hindlide8aridgs pdifiterROMe pblyntid thetdra f or

di agnosis of irritable bowel syndrone (Thonpson et al., 1999, Gut 45
(Suppl 11):1h43-1147). Briefly, the Rone Il diagnostic criteria state that
for at |least 12 weeks, which need not be consecutive, in the preceding 12
nmont hs of abdom nal disconfort or pg%n that has two of three features: (1)
relief with defecation, and/or (2) set associated with a change in
frequency of stool; and/or (3) onset associated with a change in form
(appearance) of stool. The follow ng synptons cumul atively support the

di agnosis of BIBS: (i) abnormal stool frequency, e.g., greater than 3



DEFI NI TI ONS [ 0097] Unl ess ot herwi se defined, all terns of art, notations
and other scientific terns or term nol ogy used herein are intended to have
t he neani ngs comonly understood by those of skill in the art to which
this invention pertains. In sone cases, terns with commonly under st ood
meani ngs are defined herein for clarity and/or for ready reference, and

t he i nekfesibhnusefi wdthahe dafhitor hblendedhel the mvsitonlresisidegadadmssadi |y be
construed to represent a substantial difference over what is generally
under Sit@@%ummlﬂ the gattointdkbigalRyaeh) ics toé pélheep e sendubktameiiy ibsaakwolin enpl oy,
unl ess ot herw se 1 ndi cat ed, convent i onal t echni ques of nol ecul ar bi ol ogy

(1 ncl ugh oL RPN BSHdid RS Iﬂﬂhg YSach Hﬁ&ﬁ&l@h&ls Y fragﬁleﬁts RihhQey

blochenlstry, nucleic acid chenlstry, and i mmunol ogy, which are within the

T ol B RO Al P oSG e 1= g

an et eds.

1999, i | enent s thro rot ocol s Nblecular
Bi ol odf 'B %9%5%‘5@8 COéIHma?FS encg ere f@é:z? %Jonftﬁs A tmc%] ppl perefe P % t hr ough
2001); Iecula oning. A Labo tor th|r d|t|on Sanbr ook and
RusselS I\ég@’eb’)mer  prefREbBRay frd Sudicicat] |hFl\é%F§@‘§E"t“ila6 Aveightn Tepist absorgion. oqs.
1994); The | nmmunoassay Handbook (D. WId, ed St ockt on_ Press NY, 1994)
Bi ocorfjaigiyer Templsiaky é@n( e apstrpintRstingkisashintariher pass aEWHE 8obr 488, 1906)

Met hods of | munol ogi cal Analysis (R Masseyeff, W H Albert, and N A
St ai ng®lymes can hee mvdéaular velghtdorbgins ffgeseé)bhtsﬁé)ﬁalhltom)ﬂel abQTQQ*:@P,,OONar | ow and
Lane Using Anti bodies: A Laboratory Manual Cold Spring Harbor Laboratory
Pr ess, D4l pogetably frigh Bbsut 20V DaltdR09; abeauid SBOAM DajenseExahplessefsuitat@ur r ent
Protocols in Nucleic Acid Chem stry John Wley & Sons, Inc., New York,
2000) .polBRE8InchRIe biee AT 1Bh#ad th R IFRERaride! polgdthyiene dlicd] b@lyﬁr@fst; ext of

polypeptldes or proteins refers to a pol ypeptide or protein that conprises

an am g, ; St Su & p&?stg{fr?gs 9%121%%{ 569 @ya@ &)gﬁml},\‘s taﬂ@ biphhRdBelyheR, of am no

acid resi it ons. he term deri vati ve"

rodi ) il rcefgf‘ele"%‘%i%% %fé@fg%ﬂ%ﬁﬁﬁ @E‘?fé*e? seu %%%nff Reri2iyoTo the
ot ! bay ﬁ%}‘)w@r’w%aﬁﬁeesa tgfﬁ‘y 5 s iﬁq%ﬁa%@fwé{ﬁd%ﬁt “pegylati on,

phosphorylatlon am dati an r|vat|z t.ion by known .protec q/blocklng
gr oup<liazexide Jempkal 1@1@1@%%&1 atq, SRIGAECHD C3icElEny HOEREHRY Y 5Ol hor
protein, etc. A derivative polypeptide or protein nmay be produced by

cheni dalcaleindpigenini fbmesa@nnﬁ(i-@éhlﬁrmré@)nmﬂ Stié3cudeerbendki || in the
art, including, but not limted to specific chem cal cleavage,

acet y Ima¢thyene]2ethiogb dt-ihomplidredebedragansy mithdiping, dftiazem, lopatyraide, et c.

Further, a derivative pol ypeptide or protein derivative possesses at |east

one sndﬂpﬂeﬁylamﬁnd-ziembomhtet(mbqga mabz(mmhylgmpmmnlr@bmbycpeﬁmp or protein
fromwhich it was derived. [0099]As used herein, the term"derivative" in

the C%ﬂﬁ@ﬁ%ﬁ@—@-ﬁtﬁ&ﬂl@i&ﬁ ©-Res, TRIaHRE LIPS, 0. e8I 2 AusHagadner gani ¢
or inorganic nolecule that is formed based upon the structure of a first

or ga”ggg%%ésp% 9%11&) %LE@ s%a%te n%mhw@emau@& %@fﬁl&ﬂt&aﬂ%xﬂ&mo%s

inclu i’s not ' ecul e nodif e.g., byt

addi ti del et h ethyl, carboxyl anlne group,
? canl %reengﬁll% rﬂ}l‘?l"tiory Xg{\f? osp gy yﬁ}{% ’ S . C

est er i FEarg on’ or 1 on, |nnDb|I|zat|on or addition
g];rrg Oﬁﬁ@{lﬁr‘g{r&ﬁﬁh%%t% ﬁplﬁé&%@%ﬁ&gg thhogs for %eatmg and%)r prevenrtl%fg%gle 0% 0

more symptoms associated with diarrhca-predominant irritable bowel syndrome (dIBS), in
warm blooded animals, including male and female humans, which symptoms include, but are
not limited to, pain, abdominal discomfort, diarrhea, presence of urgency, abnormal stool

frequency and abnormal stool consistency. The methods of the invention generally comprise

19



nore nmononeric units which may be the sanme or different. Thus, "polyner"
refers to high nol ecul ar wei ght and/or insoluble polyners as well as | ow
nol ecul ar wei ght and/or soluble oligonmers. [00101] As used herein, the term
"fragnment” refers to a peptide or pol ypeptide conprising an am no acid
sequence of at least 5 contiguous amno acid residues. In one enbodi nent,
a fr agnentisefingtopoiuppepininged obd-EBH geamenteagnhibiter of ghlotideipndtansest in

pol ypeptide. [00102] As used herein, the term"inhibiting CFTR function"

r ef er sacterdhmdiviitt the thvamyont UNC priefeired fermboGMERY, thel ielibiter ibyralip ydrmmdsnsed

I ncluding, but not limted to, inhibiting chloride ion transport, and

i nhi bi HdNGn&sPereaRbPNaiRbrich PrifeidBlyrlcamutbe is § BhdBfAaIused herein, the
S

terms "nucleic acid and "nucl eoti de sequences" include DNA nol ecul es
(e.qg., N _ JTEAAY, ignat i ons of
DNA a gﬁgﬂﬁnﬁg?gggﬁggkg? E@&?Fﬁmgﬁ%?gﬁg nnl%ggFg?F and a%&%gggﬁof DNA or
RNA nol.ecul es. 10 sed hereiqn,. by ] " "patient”
R e e R

are used i nterchangea se ubj ec and
"subjects” refer to ani nal referably. a nmal, | ncl.udi ng,,a non-pri mte
(e.qg., T30G, aﬂmu“h%?as%&e@? @ag'&ﬁ‘,bﬁﬁ ﬁ?c,réltﬁ’ﬂdgﬁlblﬁggﬁ 103?115051 apcgpmat e (2. g., a
nonkey, such as a cynonpl gous nonkey,. and a humap), and _npre preferably a
s Goisbtier piobrcale) SRBNe B AR St disghey Bescined With qgs. Prarolepne -

enbodi ment, the term "subject” - . .
embodiment, the present invention provides a method of treating abdominal discomfort and

diarrhea associated with d-IBS comprising administeﬁng toa pﬁtient in need of such
treatment, an amount of a molecule that inhibits secretion of chloride ions from a cell
(inhibitor molecule) effective to treat abdominal _discomfort and diarrhea associated with
dIBS. In certain embodiments, the inhibitor molecule is co-administered with an analgesic
and/or anti-inflammatory compound, such as one that inhibits COX-2 and preferably inhibits
COX-2 over COX-1.

[0053] In one embodiment, the present invention provides a method of treating pain
associated with d-IBS comprising administering to a patient in ﬁeed of such treatment, an
amount of a molecule that inhibits secretion of chloride ions from a cell (inhibitor molecule)
effective to treat pain associated with d-IBS. In another embodiment, the present invention
provides a method of treating abdominal discomfort associated with d-IBS comprising
administering to a patient in need of such treatment, an amount of a molecule that inhibits
secretion of chloride jons from a cell (inhibitor molecule) effective to treat abdominal
discomfort associated with d-IBS. In certain embodiments, the inhibitor molecule is
coadministered with an analgesic and/or anti-inflammatory compound, such as one that

nhibits COX-2 and preferably inhibits COX-2 over COX-1.
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excl udes those subjects who suffer fromor have been di agnosed wth
secretory (acute) diarrhea. [00105] As used herein, the terns "treat™
"treatment” and "treating" refer to the prevention, reduction,
anelioration or elimnation of a synptomor conplication of d-1BS. The
term"prevention, reduction, anelioration or elimnation of a synptom of
d- | BS' [00841 Fle inbibiteranoleulesha thy wyentonican ba edmomistesddong singlestr o ddwided one of
the follow ng: prevention of d-1BS before it occurs, for exanple, in
pat i endssaghfromsnt ftengtlrdenr fhe tipas pef daynind: ﬂ)aﬁﬁizlﬂmterrﬁbdimmﬁen a period of
rem ssion elimnation of established d-1BS (as determ ned by, for exanple,
t he r efnbiibitoPmolehile® adslifitlerddtRitdQREY )In yol dndthRathstiaént L Mhasi®eci ated with
d-1BS; reduction of an undesired synptom of the disease as manifested by a

decr eaﬁ@i&aeﬁmﬁﬁwé&m@fm@ 5t RhtNGo CORNGLLHVERaR misek BRm&! | M nati on or
reduction of one or nore nedications used in treating the subject. The

etV TR S TL ARG PR L SE RS Mo Sl AR o

measuring st ool requency, mning s ency, etermning the

presenge of urgenc erm ni.ng _p iated wt | BS.as conpared to
bef or etﬁ? %Oélp ﬁﬁ'?r?sqmﬁr%r/g‘i ‘&&’f"%f's Z%B‘i’ ??% ufsh%n SENF r‘i“f WGES- 21y npt om
even if ne of tgséﬁﬁnpton1renalns at a nor e acceptable | evel

(" man n*mmorft G5 ety by cqie ?%‘P(rﬁl%%%ﬂ’weffeﬂ%ﬁ

remedi ati on may be evident as a reduction in stool frequency, increase in
stool‘@@ﬁéﬁgﬁbﬁﬁ@ﬂHWégykﬁﬂhgs@*ﬁﬁﬁﬁﬁﬁm@@Ence of urgency, |essening of

pain. [00106] Since d-1BS is always acconpani ed by ot her non

di ar r Hé@5ylhaat sd dsoopfohssn Euntesasd dydoyimedioddingenid the trt, foainstantd @at i ng,
fatigue, sleep disturbances, sexual dysfunction, headache, fibronyal gia

( musclaepant bt diggom oy S vehithp patenahdipns thallevidt stmd @rdiscomf@abmy scathest
pain, urinary or gynecol ogical synptoms, anxiety and depression. Reduction

in at Jreasts, Mg 0®kink M8 PRI HNOMEort SaP3 BAnESRSRARASS BEhBY IRFof R or

"prevention reductlon managenment or elimnation of a synptomor

conpl igathod of oL gfgoduﬁl%;%éfemﬁo@ 5ifioP dis o&?gﬁkssh&ﬁrg&eu“ca”y

ef fective anount™ rs to that anount of the therapeutlc agent

suffi t reat.ment f d- 1 BS e advancement of
a1 po el R lel of T R am"ﬁﬁ%%&%%%g b B RE

therap ut i of ano therapeu [ ent st to treat
or Al e 53»{83%*1%1‘% et T ex B e Sent od

for purpose of illustration and 5 of Ilnltatlon on the scope of
t he i AVEFRSE By at Ieast 5%, 10%, 15%, 20%, 5%, 30%, 3 %, 40%, 45%, or by at least 50%

compared to before treatment. In other embodiments, the level of pain or discomfort
decreased by at least 0.1, 0.2, 0.3, 0.4 or by at least 0.5 units compared to before treatment.
[0056] In another embodiment, the present invention provides a method of treating diarrhea
associated with d-1BS cﬁmprising administering to a patient in need of such treatment, an
amonnt of a molecule that inhibits secretion of chloride 1ons from a cell (inhibitor molecule)
effective to treat the diarrhea associated with d-IBS, with the proviso that the inhibitor
molecule is not a polymeric proanthocyanidin composition isolated from Croton spp. or
Calophyllum spp. or that the inhibitor molecule is not crofelemer. In yet another embodiment,
the present invention provides a method of treating abnormal stool frequency, abnormal stool

~consistency or presence of urgency associated with d-IBS comprising administering io a
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EXAMPLES EXAVPLE 1: PREPARATI ON OF PHARVACEUTI CAL FORMULATI ONS

[ 00109] Descri bed below are illustrative nethods for the manufacture and
packagi ng for different preferred pharnaceutical formnulations of the

pr oant hocyani di n pol ynmer conposition fromC. lechleri according to the
present invention. 1A, ENCAPSULATED ENI ERI C COATED BEADS [ 00110] Det ai | ed
descr i pticons. neéd ¢fsacibatatineftormarhamanfla metdeold shay sdabits seqyetegyeant shtomde
encapsul ated enteric coated proanthocyani din pol ynmer conposition bead

f or mul ahé fombasddinbibitstgalecsphaleavatoardat theistedmbibdtabfrefamby bndmsdhel |

gel atin capsul e contai ned 250 ng proant hocyani di n pol yner conposition

ent er i §odahedeRe 6 Bres&GRE SEBEn NSO RASKRTE ELIBY, WAPhe bajvidoaBatelt ai ni ng

si xteen (16) 250 ng caps each The fornulation for enteric coated

pr oant Idi ﬁ,ﬁ{gﬁ b Aol ' 9 of
nonpar%?fmgé%gfge?lggggﬁg?g?% eregitl%a %%C mes ?C%%Sg{t?rﬂ,qﬁ%%d %%%%%0) 64. 5%

pr oant hoc I di.n..pol yoer ¢ Qsition fir ' I, 1.5%

hydr ox%PB‘r %E@%I?Pehpw%lcs é]i"loﬁ Ithoaggﬁne ('%@E)ﬁ%rcnel%le%g% grngln%ﬁ%h&%o'w Chem cal Co., |ot

#MWB41016 .. 0. 5% dry dear (.Col orcon, |ot #S83563) .14 5%

" L TORRBS FTPETiSaRS o pstreciboL EGreaEs SRS DY o FrA0te FRB IR ci kv ate
Mor f | | ot #N5X291 I i -

;50;_ zég,‘é; or gq% CRRPITE] )gbb %%ﬁ;%’r{%g‘)%ﬂ gtShEﬂ? éarglgc}d(iamérltsmogloﬁeq%ggéy isRO hm Tech, | ot

decreased by at least one bowel movement per day compared to before tréatment. In other
embodiments, stool consistency is increased, i.c., there is a decrease in the amount of water in
the stool, by at least 10%, 20%, 25%, 30%, 40%, or 50% compared to before treatment. In
yet other embodiments, presence of urgency is decreased by at least 10%, 20%, 30%, 40%, or
by at least 50% compared to before treatment.

[0038] In another embodiment, the present invention provides a metho& of treating diarrhea
associated with d-IBS comprising orally administering to a patient in need of such treatment,
an amount of enterically-protected crofelemer (CAS 148465-45-6) effective to treat the
diarrhea associated with d-IBS, in which said amount is between about 50 mg per day and
about 750 mg perrday. In yet another embodiment, the present invention provides a method
of treating abnormal stool frequency, abnormal stool consistency or presence of ﬁrgency
associated with d-IBS comprising orally administering to a patient in need of such treatment,
an amount of enterically-protected crofelemer effective to treat the abnormal stool frequency,
abnormal stool consistency or presence of urgency associated with d-IBS, in which said
amount is between about 50 mg per day and about 750 mg per day.

[0059] In another embodiment, the present invention provide_s‘ a method of treating diarrhea
associated with d-IBS comprising orally administering to a patient in need of such treatment,

an amount of crofelemer (CAS 148465-45-6) effective to treat the diarrhea associated with d-
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Sugar Nonpareil Spheres, NF (40/60) 100.0 gm Proant hocyani di n Pol ymer
Conposition 372.8 gm Hydr oxypropyl rnet hyl cel | ul ose E5, USP (K29/32) 8.7 gm
Opadry Cear (YS-1-19025A) 2.9 gm "EUDRAG TTM L 30D- 55" (30% sol i ds)

IBS. In yet another embodiment, the present invention provides a method of treating
abnormal stool frequency, abnormal stool consistency or presence of urgency associated with
d-IBS comprising orally administering to a patient in need of such treatment, an amount of
crofelemer effective to treat the abnormal stool frequency, abnormal stool consistency or |
presence of urgency associated with d-IBS. In such embodiments where crofelemer is
otherwise formulated (not e:ntericaliy protected) the dosage of crofelemer administered 1s
bioequivalent to a dosage of about 50 mg per day to about 750 mg per day of orally
administered enterically-protected crofelemer. One such exemplary formulation is a
controlled-release formulation.
[0060] In another embodiment, the present invention provides a method of treating diarrhea
associated with d-IBS comprising administering to a patient in need of such treatment, an
amount of a poiymeric proanthocyanidin composition isolated from Croton siap. or
Calophyllum spp. effective to treat the diarrhea associated with d-IBS, in which said amount
is bioequix‘zaieﬁt to an orally administered dose of about 50 mg i)er day to about 750 mg per
day of crofelemer. In yet another embodiment, the present invention provides a method of
treating abnormal stool frequency, abnormal stool consistency or presence of urgency
associated with d-IBS comprising administering to a patient in need of such treatment, an
amount of a polymeric proanthocyanidin composition isolated from Croton
spp. or Calophyllum spp. effective to treat the abnormal stool frequency, abnormal stool
consistency or presence of urgency associated with d-1IBS, in which said amount is
bioequivalent to an orally administered dose of about 50 mg per day to about 750 mg per day
~of crofelemer.
[0061] Methods of administering an inhibitor of chloride-ion transport include, but are not
limited to, parenteral administration (e.g., intradermal, intramuscular, intraperitoneal,

mtravenous and subcutaneous) and mucosal (e.g., intranasal and oral routes). In a specific
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279.4 gm Triethyl Citrate, NF 8.4 gm d ycerol Mnostearate 1.4 gm Water,
USP ( Renobved during processing) 1284.8 gm 1B. ENCAPSULATED EN I ERIC
COATED BEADS [ 00112] Descri bed bel ow are the fornul a and net hods used to
prepare encapsul at ed

embodiment, an inhibitor molecule is administered intramuscularly, intravenously, or
subcutaneously. Compositions comprising an inhibitor molecule may be administered by any
convenient route, for example, by infusion or bolus injection, by absorption through epithelial
or mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.} and may be
-administered together with other biologically active agents. Administration can be systermic
or local. Preferably, the inhﬂoitdr molecule 15 orally administered.

[0062] In certain preferred embodiments of the present invention, the inhibitor molecule is
crofelemer (CAS 14846545-6). In other preferred embodiments, the inhibitor molecule is
administered orally. In yet other preferred embodiments, the inhibitor molecule is formulated
so as to protect the composition from the stomach environment, i.e., from the acidic
environment and digestive proteins found in the stomach. In a preferred embodiment,
administration 1s by oral route and the inhibitor molecule is enteric protected crofelemer.
[0063] In certain preferred embodiments, crofelemer is orally administered in an enteric
protected form (enteric coated) in a total amount of not more than about 750 mg/day. As used
herein, about means within the margin of error. In specific embodiments, the enteric coated
crofelemer is orally administered to a subject in an amount of from about 50 mg/day to 750
mg/day. In another embodiment, the enteric coated crofelemer is orally administered to a
subject in a total amount of not more thﬁn about 500 mg/day. In specific embodiments, the
enteric coated crofelemer is orally administered to a subject in an amount of from about 50
mg/day to 500 mg/day. In other embodiments, the enteric coated crofelemer 18 orally
administered to a subject at not more than about 700 mg/day, about 650 mg/day, about 600
mg/day, about 550 mg/day, about 500 mg/day, about 450 mg/day, about 400 mg/day, about |
350 mg/day, about 300 mg/day, about 250 mg/day, about 200 mg/day, about 150 mg/day or
about 100 mg/day of enteric coated crofelemer. In yet another embodiment, the enteric coated

crofelemer is orally administered to a subject in an amount from about 100 mg/day to 750
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enteric coated bead fornulations that do not contain nonpareil sugar
spheres. One formul ati on contains 83.3% w w proant hocyani di n pol yner
conposition, 0.5% w w Opadry. clear, 14.5% w w "EUDRAG TTM L 30D- 55" ,
1.9% wwtriethyl citrate and a 0.34% gl yceryl nonostearate. [00113] The
beads were first seal coated with a 5% solution of Opadry clear in a 16
liter metdaydn pthengmbodimnentsli theentericicosied sefelomenis orplly adwimferediost er col umm.
The coating paranmeters for the application of the seal coating were an

i nl et dubjepeinahumeuofof S steu6 023 maklap tt dbetit Impe/dat, toer dbuPB0 me'd40C, an
air volume of 30 to 40 CVH, a spray rate of 6 to 12 grans per mnute, and

an ai rpRbesn engdday2fromBabut 250teF/ddyhe benl450 ey dappSor ppdit@d) nigitayheads
wer e di scharged and screened for beads |arger than 425 g and smaller than

1000 gyhodivioReadsy, BonPRuPPi0 AkRap iZdolerse ey, ehabgedonask nddsy t he
fluid l;bgd processes 0f or enteri %ﬁg}:ati gg. Forgggych 1000 cg)yrams o%ﬂ i

pr oant Al I i1l -he I 1A, pensi on
R e T i T et
citrate . 36 a l.ycer yl nost ear ate and, 248 rifled water.
Thi s Sufate i R e TR AR D B Frd SR R i 50 o5
suspensi on continually and, in a _separate contajner, suspending and
honoge ’%gsn%o 0 - 38P Yy IE&taBa‘t“ég%anﬁ%} %‘F@%i%’ﬁ QIFPP&}%»\%EC{U@% e triethyl
citrate/talc m xture was then added to the "EUDRAG TTM L 3QD- 55"

sus pergbunt 00angl abere 108 ug, ebowy 160 me wpubi! kpyeesibert L0img: eBoHU e M t he

sprayi ng process to avoid settling. The beads were then coated in the

f | ui diabedt BBédngrbogdSomgabert 1Hhemef didubid g pdouidOens abqkd 55 Mokt
tenperature was 42C to 47C, the outlet tenperature was 28C to 34C, the air
vol umexbeats 680nd Ab&IVHIGS e alsquit 470 frigt ebonas7Gih, apoatn0mg ubeyt 18fdhd, he ai r
pressure was 2.5 Bars. The resulting enteric coated beads were then filled

i Nt o bz 86 195@ld, a8k abd meCaReHLE mE GbolTBRAE 268N DEPHERANULES AND
POWDER PARTI CLES [ 00114] Descri bed below is a method for fornul ati ng the

pr oant 10l I ) §100 rd t PY or powder
R e e Bt R B R e B SR

Egﬁég'&. ?Pf?é%%%_@ﬂﬁ%ﬁ%ﬁ% SRS %ﬁf‘é@?%?ﬁ%ﬁ%if@ﬁi : ng of
? neapliﬁ‘*’jé‘ﬁ%ﬁé%s?@hﬁzéﬁ? §w%ﬁu&?_@é’%%%%%ﬁ%%ﬁ&h%@%@é}?% Whiem Psomosi ¢ on
he. hisBRuClIB et APt 3 P ghest S0 D skt bAoAt Bk £heyaas Aol omer o

to formlarger granules Using fluidized bed equipnent, the granules or
pomderabautéﬁtgm abe S8 mnenpbawt 358 Bg) a@@hﬁﬁdﬂg@a@ﬁ%@@%%ﬂt#ﬁi 8wt h

wat er) ‘and then coated with the enteric coating "EUDRAG TTM L 30D" applied
as an shquedlsngliabpe 335 g, elontt 3BMinggatR098 84 me.cabputi®0 ineg; ahowBES pd, y mer
substance, which is supplied with 0.7% sodium |l auryl sulfate NF (SLS) and
2. 3% pbbytsion bt ab&N 40 nig] weein TM 21Q) alast €1fuhg, dbber42) rg abdnitclS tiw

pl asticizers, triethyl citrate and gl yceryl nonostearate, are added to

| Pr 0Bt AEbd1R B Y nf abdi@ 460 Rl Mbut A4WemE] Akt S0MRYIbéitaAds efg, t he
enteric coated powder is 81.8% w w proant hocyani di n pol ynmer conposition,

oA 0GB BT P B TR R ooyl
51" ool B aherey Tars B B e Bhest P Gy TR, Py T | done,
P RS ES bSS Sk e S RSB £, £ S
monoes tp?c?in?ﬁo%yanidin polymer composition or an inhibitor of CFTR function, is preferably given

at a dosage that is bioequivalent to orally administered enteric coated crofelemer at a dosage

of about 50 mg per day to about 750 mg/day or any of the doses listed above. In one
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[ 00115] The enteric coated proanthocyanidin polynmer conposition granules.
or particles may be filled into a hard shell gelatin capsule in an anount
whi ch provides a suitable dosage. [00116] The enteric coated

pr oant hoeyani di n pol ymer conposition granules or powder particles can al so
be suspended in a solution for oral admnistration, particularly for

pedi atemisodadenthisdquataienny is HvaliEue dowi ofan sdiikitor owldcelego ppanedsitylanet t i ng 2
grans hydroxypropylinethylcellulose in 97.8 m distilled water and 0.2

grans th¥e g&ﬁMeﬁ@m Bd 96k grithhin6thpr Rpidftat inolsctlo atimgaieidbsebye. &oni cat i ng,
heating the solution to 40C and stirring for three hours; and then adding

the entgfeldmes 8ed &lafy SABLROMYAREH diy ROLDUTRY 5S(CREPES | Brunp@edler particl es
or ranul es to t he honbgeneous™ sol UE{I on. 1D. ENTERI C COATED COMPRESSED

TABL ET, f I I
Lo L RG] O )b BBl S oE e

For eac t ant hocva d| n pol ymer conposition is
granul%&gﬁ‘%\/ﬁpgﬁ’ ﬁ%%ﬁ%gggo#mg{ﬁ%& nes %oxymet hyl cel | ul ose

("AC D - TM') and, a f,fICI enf . mass of mcro stallln ul ose

(" AR Tt %W%do%niao 8y ?rﬂ%IWé B HESLT B f@@éotﬁcﬁ i
ingredients are mxed for 20 to 30 mnutes in a V blender. After the 20 to
30 i rigeedatm i the agdic rorditingp ardkmudemenh wion framdnicracheRiorthpi@ia™e m xt ur e
is blended for an additional 4 to 5 minutes. The resulting granules are
conpr essless mapsia, preseat in thabbwrcipi.es en ebmgprelce®d forpmdiiostlandar d concave
punches. The tablets are coated with an enteric coating m xture prepared
f r om 2p6cific amBodithERIDERAGEISHTdY ik in3Bb1E: {oBH., In Febangtienspetificetdbplintnt, itk e, 37.5
grans talc and 205 grans water. The tablets are then placed in a

per f orizieds BRBric @At ¢.6€ FUDRAGITATLRAGETATM bR Orofkeher Of at ed at 15
rpmat 40C. The enteric coating fornmulation is sprayed using the foll ow ng

condi tg,0Rfated M & erffdrc doSIRELA &Y %atﬁlfle A ARG cOatBBLipkuldkell BIRRREUr e of
29C- 32C, product tenperature of 26C-30C, a 1 mm spray nozzle, a pan speed

f 30 f 20 PSI .
R S e R et R
I t f. 60 t hut t ff th
et A0 g%g miffix &%ﬁ"&%é%ﬁe!%ﬁf%ﬂmﬁwﬁ% fhe"fe%m#%bqni{aés%ﬁ VR
room te 1E. ENTERI C COATED DI RECTLY COVPRESSED TABLETS
q;ﬁ)acﬁ an mto the Intestine).

[0066] In certain embodiments, the inhibiior molecule is formulated with a c;,ompound or
compounds which neutralize stomach acid. Alternatively, the pharmaceutical composition
containing the inhibitor molecule is administered either concurrent with or subsequeilt to or
after administration of a pharmaceutical composition which neutralize stomach acid.
Compounds, such as antacids, which are useful for neutralizing stomach acid include, but are
not limited to, aluminum carbonate, aluminum hydroxide, bismuth subnitrate, bismuth
subsalicylate, calctum carbonate, dihydroxyaluminum sodium carbonate, magaldrate,
magnesium carbonate, magnesium hydroxide, magnesium oxide, and mixtures thereof.
Compounds that are able to reduce the secretion of stomach acid and/or are able to reduce the
acidity of stomach fluid are well known in the art and include, but are not limited to, antacids

(aluminum hydroxide, aluminum carbonate, aluminum glycinate, magnesium oxide,
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[00118] A nethod for fornulating the proanthocyani din polymer conposition
w thout a diluent as enteric coated tablets was carried out as descri bed
bel ow. Directly conpressi bl e proanthocyani din polynmer conposition was
produced according to the nmethod described in Exanple IF, infra. 125 ny
tablets were prepared by blending 99.6% w w directly conpressible

pr oant megneanimdiyrirqrodey megnasompombetatm colcium @rippatevgodinsnbicebpuad)st ear at e f or
two mnutes and then directly conpressing the material into 125 ng tablets
on a raémash gidissckess (dignctidhei(Meduncht B tfemotidina (MglhaaTisl Hemddiddye punches
to a tablet hardness of 4-10 Kp. [00119] The core tablets were tested and
found fig, AR TN E FRRRIRAAARRS BM) Neiléhkaele (ZeddidhPD) bild abdchiihatidni¥20) of

| ess than 0.7% an average tabl e wei ght (n= 10) of 125 ng 7 ng, an average

hi ck o f
thic fglg%@r%a gﬁg[%g%%gﬁ arﬁgs Boell 5Bl QO ALdIOBYy thk MexkaT6) Of not

nore t coati ng disSpersion was prepared by

5 S B D s
6,7
RUCENE 1 R o SRR AR R

stirred to avoid sett]ling. [Q0121] The tabhlets (in batches of 100,000) were
coat echs\efRless it BreeTdane {‘5 dsRf theaB¥@io%ab 24 inch/30 L pan. The
tabl ets were jogged jn the pan at a speed of 3-5 rpmand pre-warned to a
terrper[@ﬁ)@?]e[nwkhesmb@@m@tsﬂhe irhébiton plodacyleig pdminisic Al BRCHEATIPOLA ent eri c
coating dispersion to a 6%to 8% weight gain with the foll ow ng

par amevikeick arcanefuhindteatieghienrhtanrganf SYSCdnposds; inglnde khtars hotdimitadgoper at ur e
of 27 Cto 34C, a product tenperature of 28 Cto 32C, a pan speed of 8-14

rpm  anOALY inhibdorsahicl §05-B8 A2 $0fckiMing indblam$el APAZRE sSHER a0dthd0- 20 psi
(pounds per square inch); an initial spray rate of 3 to 4 grans/m n/kg;

and a: dohPRdrcafty ¢ @Vaﬂﬁa@dﬁ-ﬁnﬁﬁt&s gu&%/cﬁleeé)ﬁ@and-%%cbﬁm B ferabBf, guéthen cur ed
~for 30 mnutes in the pan with an inlet tenperature of 45C to 50C and a

Pan Sp& o%ds%r%ﬁt ggtaﬂ}ca §%h*@édo¥%§rﬁ%ﬁ%&is% g@éﬁot%lelg%‘ﬁﬁglc&%r cool to room

terrpera an at a pan spe our of ‘the 125 ng
t abl et V\E‘g then filled into a size zero, opaque Swedi sh orange-col ored
gel at i¥*¥3p%ul

[0068] In a particular embodiment where crofelemer is not enteric coated, crofelemer is
formulated with one or more compounds that are able to reduce the secreﬁon of stomach acid
and/or able to reduce the acidity of stomach fluid. Preferably, the dosage of crofelemer to be
given in this formulation is a dosage that is bioequivalent to orally administered enteric
coated crofelemer at a dosage of about 50 mg per day to about 750 mg per day. In an
exemplary embodiment, crofelemer is formulated in a controlled release (delayed release)
composition.

[0069] In other embodiments, the inhibitor molecules of the invention can be administered in
combination with analgesic or anti-inflammatory agents. In a preferred embodiment, the
analgesic or anti-inflammatory agent is formulated or modified such that it is not
substantially systemically absorbed, i.e., onty 20%, 15%, 10%, 5%, 4%, 3%, 2%, 1% or 0.5%

absorbed of the dosage given.
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[ 00122] The enteric coated proanthocyani din polynmer conposition tablets
were tested for content uniformty, drug release, m crobiological tests
and stability, and sone analytical in process tests were al so perforned.
In stability studies, the proanthocyani din polynmer conposition renai ned
stable after six nonths of storage at roomtenperature as well as under
accel g0ar@drHegirpenthitneoanBo brovidis pyaraaneliticaldosnulétionabf ghlorideoncor e t abl et s
were tested and found to have an average hardness (n=10) of 4-10 Kp,

f ri abigdnkyor( AREEAbrsQInhite®s rlonR 018 of Yo e idherdioaca@BriiiadheinhiMbahbletiiz 10) of

125 ng7 nmg, an average thickness (n=10) of 3.9 to 4 1 nm and a

di si ntgafalion lerHﬁce(u'ﬁE:ﬁE Qe Ii@e 30Ot MRS apcliical FNFERIe COATED
DI RECTLY CCNPRESSED TABLETS T00123]Fornulat|on of the ‘proanthocyani din

001 VS SR B0 i 5B SR GamE R b0 et v
O DAL 11, I COMOELL B U5 S AL B0 ST Rk Fram
P oo RS a0l 0 BOLNIEL SOMOSl 00 AL kAL (ARBL LIl 040,

the mlled conposition in a Patterson Kelley 2 cubic foot twin shel

bl endend friabikity gisedringe @ tablet.optispalyt Withe ébapantt,ysum e pet limpigpd to New
Brunswi ck, NJ) per tablet was then added to the conposition in the bl ender
and blmeapeduhotea@itayisanies. coited. Iolaeotienvasbadiresnt chephaamseiticalt 0 251 ny

tabl ets (contai ning 250 ng proant hocyani di n pol ynmer conposition) on a

r ot ar otpblitibnswoatnit®tha idtabitee imddetutinefshe tiverBioh alipativety includbodd dry | ess
than 0.5% [00124] The coating di spersion was prepared by first mxing in a

first faot@sRted s eABerthelifalPeGtobmich dsiH anEAPRAGET M drc 8Riv1SPrevéddul s

Anerica, Inc., Sonerset, N J.) (weight given per 115 grans coated tablets)

di spelssi Oy @l‘f‘orﬁfoﬁ{&ﬁ@ TS @cﬁ{rﬁila‘f?igné"@ﬁl H%Tﬁg;%&%%;i}}{etﬁ&@l&gwﬁ GoHenk al Iy

Wi th constant st in a second contain 3959 g purified water, 3.30
granms talc (AlLphafjilT OO% Wi t . %:l I i l.nc uth
B o nFTare RO derohi? R ool Fhimacst s dondB B e At
(War ner-Jenki nson, _lL.nc. ., . Loui , and then 1.05 g triethyl citrate
(I\/brfI%ege“ﬁ“ﬁeﬁ}da‘%'%%@%‘83?’1,0'4@5@97&%%%&9?}1 xture was then honpgeni zed for 15
m nutes. or _unti|l honogenous. Wiile slowy siirringé_the i gment di spersion

was adfd] dpangier ppipsredgribadipenighppBamaggudical comBRSHMCINERCSt i rred for 30

m nutes before spraying. Stirring was al so maintained during the spraying
pr oc e peoanthogyaidin pelymier pempqsorasirrms frapladiratonspre theotosets dfwvhiedy ches of
50,000 in a Conpu-Lab 24 inch/30 L

does not exceed 750 mg per day, preferably less than 250 mg/day. In a preferred

embodiment, the proanthocyanidin polymer composition of the present invention is
crofelemer (CAS 148465-45-6).

[0072] The inhibitor molecule can be provided in any therapeutically acceptable
pharmaceutical form. The pharmaceutical composition can be formulated for oral
administration as, for example but not limited to, drug powders, crystals, granules, small
parﬁcles (which include particles sized on the order of micrometers, such as microspheres
aﬁd microcapsules), particles (which include particles sized on the order of millimeters),
beads, microbeads, pellets, piﬂs, microtablets, compressed tablets or tablet triturates, molded

tablets or tablet triturates, and in capsules, which are cither hard or soft and contain the
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pan with the follow ng settings: 10-20 psi atom zing air pressure; 35C 60C
pan inlet air tenperature; 5 to 6 inches nozzle tip to tablet bed

di stance; and 4/2 baffl es/nozzles. After adding the tablets to the pan,
the pan was jogged at a speed of 3 to 5 rpmand heated to 40C. The tablets
were then sprayed to a weight gain of 11 to 13%w th the foll ow ng

par anetenisitidi-a8 3 Gowdergesrti gz Heas tsotugnm er atsprnsioftt Bhayghasmdreewal wit hin ten

m nutes of spraying); pan speed of 8:.to 12 rpm 180-240 CFM air flow, and
a spr ayonliffsRioffcaalbo be formulegd Y dral adadhiseamiongs kheludes b ebansiog bt argai n, the
heat was shut off and the pan jogged at 3-5 rpmuntil the tablets were

cool edadeoal @M, 395 1iqhid HedBloFI8] tndPh BiiTapRIOr B eRAPSHERLRELnidAt S| zE AA

opaque di sh orange col ored DB gel atin capsul es (Capsugel, G eenwood,

S.C). 1441 : I : ri , except
t hat c%%??lnggv\g)gg onéstt%ﬁb%?? g%géﬁ%lfa d%@?%%agg?’;%%estﬁgpcggéﬁ’ %’%ﬁ%rﬁ’?%g%?n of 8
(0) .
POLYNER™ BN Qe FOOR5 R G AT ST SEL BT B BPORy Foroamedrn
pol ymer . conposition (used to epare the f tions in Exanples | E and
| F abdi‘?@?se\ﬁéte ‘feaF%diF’f‘%?ﬁ’n ltgﬁé' §I)°éffn§§56§' ?ﬁé%ﬁt on lechleri plant as
fol |l ows:
[0073] The pharmaceutical formuiation can also include any type of pharmaceutically

acceptable excipients, additives or vehicles. For example, but not by way of limitation,
diluents or fillers, such as dextrates, dicalcium phésphate, calcium sulfate, lactose, cellulose,
kaolin, mannitol, sodium chloride, dry starch, sorbitol, sucrose, inositol, powdered sugar,
bentonite, microcrystalline cellulose, or hydroxypropylmethylcellulose may be added to the
mhibitor molecule to increase the bulk of the composition. Also, binders, such as but not
Limited to, starch, gelatin, sucrose, glucose, dextrose, molasses, lactose, acacia gum, sodium
alginate, extract of Irish moss, panwar gum, ghatti gum, mucilage of isapgol husks,
carboxymethylcellulose, mefhylcellulose, polyvinylpyrrolidone, Veegum and starch
arabogalactan, polyethylene glycol, ethylcellulose, and waxes, may be added to the
formulation to increase its cohesive qualities. Additionally, lubricants, such as but not limited
to, talc, magnesium stearaté, calcium stearate, stearic acid, hydrogenated vegetable oils,
polyethylene glycol, sodium benzoate, sodium acetate, sodium chloride, leucine, carbowax,
sodium lauryl sulfate, and magnesium lauryl sulfate may be added to the formulation. Also,
glidants, such as but not limited to, colloidal silicon dioxide or talc may be added to improve
the flow characteristics of a powdered formulation. Finally, disintegrants, such as but not
limited to, starches, clays, celluloses, algins, gums, crosslinked polymers (e.g.,
croscarmelose, crospovidone, and sodum starch glycolate), Veegum, methylcetlulose, agar,

bentonite, cellulose and wood products, natural sponge, cation-exchange resins, alginic acid,
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[00129]460 liters of Croton lechleri latex was mxed with 940 liters
purified water for ten mnutes and then allowed to stand overnight (12
hours) at 4C. The red supernatant was punped into a holding tank and the
resi due di scarded. The supernatant was then extracted with 200 liters

n- butanol by m xing for ten mnutes and then allow ng the phases to

separ aguar gilihgcitrabptipratbophasthyeluicicserasodimdy laanyli sitlfaee widusags npliakbe was
extracted two nore times with 200 liters n-butanol each tinme. After

ext r ackd fided ohRcifiGedsiStcpRASE oS feahleiohiathedntyting] trafiltration using a
1 kD cut-off nmenbrane (a | ow protein binding cellulose nenbrane), and then

the 1 efpgd1ah Snashell drekls bRbaditdeal R &herab [0 0P8I MrmdiGrdfh) In
[ 00130 For purification by columm chronmat ography, 6 kg of the dried

extr aC&th&'%E%e%? Ha &YL%%&:'C&UCQI élds%iger i%nﬂﬁ B%ﬁlfa{eg% g%rteg{ th@ Mhiritok Ho‘fe%ufe 90

m nut e materra romatogra on a two co

chromat ogra syste i sti .a 35 Ilter ro colum (a weak
catiorn® %X?ﬁ%ﬁ%@ % 5&3105 byggff ?Ct“g? c?_]:}q}tkcﬁls @gﬁvﬁﬂ?aﬁségexcl u5| on resin)
connected i.n serles The paterial was Io ded ong t he CM h ro

col unRLTRSEARSVIRR PITONSOSYCN A8 PEPSH PFSFR P Tgemmachntirad Péff 8o ¢ he
LH- 20 colum with 375 liters of 30% acetone. At this point, the two

col umihe feemelagps ssomissistcested diva cxarapipribaentercsparddomulBiopdesateimosi t i on
was eluted fromthe LH 20 columm with 250 liters of 45%liters acetone.

Fr act i contsd weblats, bobdsee peduientwhigigoptianelly buttaih e dubmsdntisueli asobwdoniimiied UV
detector at 460 nm Fractions containing material having detectable

absor hanmageratiudhtbeatdtd/| The catcpoobadd fomtulatomsantndd edertrycoutet bedds litt £ at | on
using a 1 kD cut-off nmenbrane (a | ow protein binding cellul ose nmenbrane).
The r ehpili@RteViBSofltd Rtrdipheds B 4 QhAIY, efiaip@baEDRidrdkpherdbprovidad i at
approxi mately 37C (2C). [00131] The proant hocyani di n pol ymer conposition

was t e5Ledsibebr ﬁlﬁ){eﬁ%’chcfggl) reEed QisFérﬁsﬁéns 22QafRuRel hARsieR! fot B&iatric
pr oant hocyani di n pol ymer conposi t in the absénce of any binders or

exCi piy s &d%ﬁﬁe%c o844 Byl ?sbllﬁé Eﬂﬁw@%&ﬁ‘b%h&ﬁ%ﬁ&l‘g&aﬂ &350t 41t O

t abl et’s var i sses ressure
conposition to formit. i nt he t hinner .the sul t| tabl

The’ harHBSGpIEiTE redignat S bR eorl FEPREA T Rl RS har dhess
tester. The frjability of tablets haﬁé %m hardness of .8-15 kp was

det er FPHEH CHsUIge GIeISBeFiiGAsDRH: HRrozaHy FROLPFAGMPPEYOWNEs | ess t han

0.5% 1 o0ss in weight. EXAMPLE 3: COVPONENTS, COMPOS| TI.ON, AND MANUFACTURI NG
oF, A F‘R@EU%W@B Rrmprbysh perbp eI iosel gbickAledivih miceersteing r of el er ner

consists of an enteric-coated 125 ng tabl et (s)
cellulose.

[0075] In one embodiment, the inhibitor molecule is directly compressed, that is, the
inhibitor molecule, with or without any excipients, can be compressed into a tablet; or other
pharmaceutical formulation, that has a pharmaceutically acceptable hardness and friability.
Preferably, the directly compressible pharmaceutical composition can be compressed into
tablets having a hardness of greater than 4 kp (kiloponds), preferably a hardness of 8 to 14
kp, more preferably a hardness of 10 to 13 kp. A directly compressible composition can be
compresséd into a tablet that has a friability of not more than 1% loss in weight, preferably

less than 0.8% loss in weight, more preferably less than 0.5% loss in weight.
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over-encapsul ated in a Size 00, opaque Swedi sh orange gel atin capsul e and
backifiled with mcrocrystalline cellulose. Each capsule contains 1, 2, or
4 enteric-coated tablets. The tablet core consists of 99.93 % crofel emer
and 0.07 % nagnesi um stearate and i's coated with a nethacrylic acid

copol yner. 3B. COVPONENTS OF DRUG PRODUCT [00133]Cnfel ener is supplied by
Napo PH®fhbepreatd embedimentathy dirsciipenmraetsipleigrmvldidon wnsisent 9%@&}3

Manuf acturing Practices (cGW). ‘Magnesi um stearate i s manufactured by

Mal | i nedofadether(aad 08604 vabessiym andanmat $s dcdaed syithcd hethadriylonsid @polyaginesi um
Sstearate as described in 27 USP/ NF. The magnesium stearate is certified by

t he maRidndgictpefericd ch®obiRidny ekt fHaBRAkeE@] altnla8On takins Miedcger ystal | i ne
cellulose is manufactured by FMC (or equivalent) and neets the

speci f LAk Qe Afbith MbREAE DL éﬁ%i&ﬁé, L4408 AT cHlBSEsMmBaTad dh ferldSP/ NF.
Bot h high-density and | ow density crocrystalline cellul ose are enpl oyed.

d
ﬁhg.a%%%%ﬂ%?’ﬁ?ﬂ?%% ﬁ°§%@%§§a§% R %%é‘“@%?rf?fé?ﬁaii e
[ T ' in 27 USPNF. Tri [ i
anut SRR el D ST AR SRR LB FOT £ cat i ons f or

Methyl citrate as described in 27 USP/NE. Talc is nuf actured b

Whi t t a%’é?ROS@O%fW??&lOBé?ﬁ%énglafeéras é&ill?}é’f shgrpegsitcHwerceent e%ﬂﬁ@ﬁ# i cati ons
for talc as described in 27 USP/NF. Purified water is supplied by the drug
pr oducierastes thaadt ks prefeapldy fekdt ke, embmersaupierablit J0ohskn opd Fipbility &t wrer as
described in 27 USP/NF. Swedi sh orange opaque, Size 00, hard gelatin '
capsul thah btiles immdight psefamablyd eys thandbi8 % osSam suaigbt, and more frGemblyviossd, SC) .

The manufacturer certifies that the capsules are made from gel atins that
meet tthen 6.9¥dlestin Madidbonal Fornul ary (NF) requirements for gel atin under
cGw. 3C. COWPOSI TI ON OF DRUG PRODUCT [00134] The conposition of the tablet

cor es [@077)tIRe et BrdrGraQatRAirhah! tBE mhitstof BREchRe ertdlic 8. Bat@td Tabl e 3,
respectively. The anount of crofel enmer and nmagnesi um stearate i s adjusted

R R P R E R S S R R U H S T
C02% 1R TR g Sl s b R a5k 100,000,
m cr ocryae el Pif sdssfe e TS efgRiow? e Slath e B aligtn anc
Pl ace%?'ésent in the stomach, i.e. pH 1.5 to 2.5, the acidic groups are not ionized and the coating

remains in an undissociated; insoluble form. At higher pH levels, such as in the environment
of the intestine, the enteric coating is converted to an ionized form, which can be dissolved to
release the mmhibitor molecule. Other enteric coatings remain intact until

they are degraded by enzymes in the small intestine, and others break apart after a defined
exposure to moisture, such that the coatings remain intact until after passage into the small
intestines.

[0078] Polymers which are useful for the preparation of enteric coatings include, but are not
limited to, shellac; starch and .amylose acetate phthalates, styrene-malefic acid copolymers,
cellulose acetate succinate, cellulose acetate phthalate (CAP), polyvinylacetate phthalate

(PVAP), hydroxypropylmethylcellulose phthalate (grades HP-50 and HP-55), ethylcellulose,
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Tabl e 2: Conposition of Drug Product 125 ng Tabl et Cores |Ingredi ent G ade
Purpose Quantitative Conposition Theoretical ng/unit dose Crofel ener

fats, butyl stearafe, and methacrylic acid-methacrylic acid ester copolymers with acid
ionizable groups (including "ACRYLEZE®" and "EUDRAGIT®"), such as "EUDRAGIT®
L 30D", "EUDRAGIT® RL 30D", "EUDRAGIT® RS 30D", "EUDRAGIT® L 100-35", and
"EUDRAGIT® L 30D-55". In a preferred embodiment, the pharmaceutical composition
contains an inhibitor of chloride-ion rtransport, such as a proanthocyanidin polymeric
composition, and the enteric coating polymer "EUDRAGIT® L 30D", an anionic copolymer
of methacrylic acid and methyl acrylate with a mean molecular weight of 250,000 Daltons. In
anothe_r preferred embodiment, the enteric coating pblymer is "EUDRAGIT® L 30D-55".
.[0079} The disintegration of therenteric coating occurs cither by hydrolysis by intestinal
enzymes or by emulsification and dispersion by bile salts, depending upon the type of coating
used. For example, esterases hydrolyze esterbutyl stearate to butanol and stearic acid and, as
the butano! dissolves, the stearic acid flakes off of the medicament. Additionally, bile salts
emﬁlsify and disperse ethylcellulose, hydroxypropylmethylcellulose, fats and fatty
derivatives. Other types of coatings are removed depending on the time of contact with
moisture, for example coatings preparedrfrom powdered carnauba wax, stearic acid, and
vegetable fibers of agar and elm bark rupture after the vegetable fibers absorb moisture and
swell. The time required for disintegration depends upon the thickness of the coating and the
ratio of vegetable fibers to wax.

[0080] Application of the enteric coating to the inhibitor molecule of the invention can be
accomplished by any method known in the art for applying enteric coatings. For example, but
not by way of limitation, the enteric polymets can be applied using organic solvent based
solutions containing from 5 to 10% w/w polymer for spray applications and up to 30% w/w
polymet for pan coatings. Solvents that are commonly in use include, but are not limited to,
acétone, acetone/ethyl acetate mixtures, methylene chloride/methanol mixtures, and tertiary

mixtures containing these solvents. Some enteric polymers, such as methacrylic acid-
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CGWP Active 99.93% 125 ng Magnesi um stearate 27 USP/ NF Lubricant 0.07%
0.13 ng Tot al _

methacrylic acid ester copolymerts can be applied using water as a dispersant. The volatility
of the solvent systern must be tailored to prevent sticking due to tackiness and to prevent high
porosity of the coating due to premature spray drying or precipitation of the polymer as the
solvent evaporates.

[0081] Furthermore, plasticizers can be added to the enteric coating to prevent cracking of
the coating film, Suitable plasticizers include the low molecular weight phthalate esters, such
as diethyl phthalate, acetylated monoglycerides, triethyl citrate, polyethyl glycoltributyl
citrate and triacetin. Generally, plasticizers are added at a concentration of 10% by weight of
enteric coating polymer weight. Other additives such as emulsifiers, for example detergents
and simethicone, and powders, for example talc, may be added to the coating to improve the
strengfh and smoothness of the coating. Additionally, pigments may be added to the coating
to add color to the pharmaceutical formulation.

[0082} In preferred embodiments, a pharmaceuticgl composition of the inhibitor molecule 1s
provided as enteric coated beads in hard-shell gelatin capsules. In a preferred embodiment,
proanthocyanidin polymc;r beads are prepared by mixing a proanthocyanidin polymer
composition with hydroxypropylmethylceliulose and layering the mixture onto nonpareil
seeds (sugar spheres). In a more preferred embodiment, crofelemer, which is directly
compressible, without any excipients, additives or vehicles other than an enteric coating, is
milled and fractionated into beads (i.e., as beads that do not contain the nonpareil sugar
seeds). The beads may be covered with a seal coat of Opadry Clear (mixed with water). A
preferred enteric coating of the beads is "EUDRAGITTM L 30D" or "EUDRAGITTM L
30D-55" applied as an aqueous dispersion containing 20%-30% w/w dry polymer substance,
which is supplied with 0.7% sodium lauryl sulfate NF (SLS) and 2.3% polysorbate 80 NF
(TweenTM 20) as emulsifiers, to which plasticizers, such as polyethylene glycol and/or citric

acid esters, are added to improve the elasticity of the coating, and talc can be added to reduce
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100% 125.13 ng Table 3: Conposition of Drug Product Enteric-Coated 125 ny
Tabl ets I ngredi ent Grade Purpose Quantitative Conposition Theoreti cal

the tendency of the enteric coating polymer to agglutinate during the application process and -
to increase the smoothness of the film coating.
[0083] In a preferred formulation, the final composition of enteric coated proanthocyanidin
polymer composition beads containing the nonpareil seeds is 17.3% w/w nonpareil seeds,
64.5% w/w proanthocyanidin polymer composition, 1.5% w/w
hydroxypropylmethylcellulose, 0.5% w/w Opadry clear, 14.5% w/w "EUDRAGITTM L

- 30D", 1.45% w/w tricthyl citrate, and 0.25% w/w glyceryl monostearate. This pharmaceutical
formulation may be prep.;ared by any method known in the art or by the method described in
Example 1, infra.
[0084] A preferred formulation of the proanthocyanidin polymer composition beads not
containing the nonpareil seeds is 78% w/w directly compressible proanthocyanidin polymer
cbmposition (e.g., isolated by the method described in the Examples), 0.76% w/w Opadry
Clear, 19% wiw "EUDRAGITTM L 30D-55", 1.9% triethyl citrate, and 0.34% w/w glyceryl
monostearate. This pharmaceutical formulation may be prepared by any method known in the
art or by the method described in Example 2, infra.
[0085] Another preferred formulation contains 54.58% w/w proanthocyanidin polymer
composition beads (without non-pareil seeds and made of a djrecﬂyr compressible
proanthocyanidin polymer composition), 1.78% wiw Opadry Clear, 39% w/w
"EUDRAGITTM L 30D-55", 3.9% triethylcitrate, and 0.74% wlw glyceryl monostearate.
[0086] Tn another embodiment, the pharmaceutical composition comprising the inhibitor
molecule of the invention is formulated as enteric coated granules or powder (microspheres
with a diameter of 300-500 p.) provided in either hard shell gelatin capsules or suspended in
an oral solution for pediatric administration. The enteric coated powder or granules may also

be mixed with food, particularly for pediatric administration. This preparation may be
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ng/ unit dose Crofelener tablet cGW Active 90.0% 125. 13 ng Eudragit L-30
D55 27 USP/ NF Coati ng

prepared using techniques well known in the art, such as the method described in Example
1C, infra.
[0087] In general, the granules and powder can be prepared using any method known in the
art, such ag but not limited to, crystallization, spray-drying or any method of comminution,
preferably using a high speed mixer/granulator. Examples of high speed mixer/granulators
include the "LITTLEFORD LODIGETM" mixer, the "LITTLEFORD LODIGETM" MGT
mixer/granulator, and the "GRALTM" mixer/granulator. During the high-shear powder
mixing, solutions of granulating agents, called binders, are sprayed onto the powder to cause
the powder particles to agglomerate, thus forming larger particles or granules. Granulaﬁng
agents which are useful for preparing the granules, include but are not limited to, cellulose -
derivatives (including carboxymethylcellulose, methylcellulose, and ethylcellulose), gelatin,
glucose, polyvinylpyrrolidone (PVP), starch paste, sorbitol, sucrose, dextrose, molasses,
lactose, acacia gum, sodium alginate, extract of Irish moss, panwar gum, ghatti gum,
mucilage of isapol husks, Veegum and larch arabogalactan, polyethylene glycol, and waxes.
Granulating agents may be added in concentrations ranging from 1 to 30% of the mass of the
particles or grantiles.
[0088] The powder or granules are preferably coated using the fluidized bed equipment. The
- granules or powder may then be covered with a seal coat of Opadry Clear (mixed with
water). A preferred enteric coating 18 "EUDRAGITTM L 30D" applied as an aqueous
dispersion containing 30% w/w dry polymer substance, which is supplied with 0.7% sodium
lauryl sulfate NF (SLS) and 2.3% polysorbate 80 NF (TweenTM 20) as emulsifiers, to which
the plasticizers, polyethylene glycol and citric acid esters, are added to improve the elasticity
of the coaﬁng, and talc is added to feduce the tendency of the enteric coating polymer to
agglutinate during the application process and to increase the smoothness of the film coating.

In a preferred embodiment, the final composition of an enteric coated powder is 81.8% w/w
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7.4%34.5 ng (10.4 Methyl citrate 27 USP/NF Pl asticizer 0.8%1.05 ng Talc
27 USP/ NF Di spersing

prbanthocyanidin polymer composition, 1.5% w/w hydroxypropylmethylcellulose, 0.5% w/w
Opadry clear, 14.5% w/w "EUDRAGITTM L 30D", 1.45% w/w triethyl citrate, and 0.25%
w/w glyceryl monostearate. The final composition of the enteric coated granules is 81.8%
w/w proanthocyanidin polymer composition, 10% polyvinylpyrro]idone, 1.5% wiw
hydroxypropylmethylcellulose, 0.5% w/w Opadry clear, 14.5% w/w "EUDRAGITTM L
30D", 1.45% wlw triethyl citrate, and 0.25% w/w glyceryl monostearate.
[0089] The enteric coated granuies or powder particles can further be suspended in a solution
| for oral administration, particularly for pediatric administration. The suspension can be
prepared from aqueous solutions to which thickeners and protective colloids are added to
increase the viscosity of the solution to prevent rapid sedimentation of the coated powder
particles or granules. Any material which increases the strength of the hydration layer formed
.around suspended particles through melecular interactions and which is pharmaceutically
cémpatibie with the inhibitor molecule can be used as a thickener, such as but not limited to,
gelatin, natural gums (e.g., tragacanth, xanthan, guar, acacia, panwar, ghatti, etc.), and
cellulose derivatives (e.g., sodium carboxymethylcellulose, hydroxypropylcellulose, and
hydroxypropylmethylcellulose, etc.). Optionally, a surfactant such as TweenTM may be
added to improve the action of the thickening agent. A preferred suspension solution is a 2%
w/w hydroxypropylmethylcellulose solution in water containing 0.2% TweenTM.
[0090] The inhibitor molecule can also be formulated as enteric coated tablets. In one
preferred embodiment, a proanthocyanidin polymer composition is granulated with any
rpharmaceutically acceptable diluent (such as those listed above) by the methods described
above for preparing the granules. Then, the granules are compressed into tablets using any
method well known in the art, for example but not limited to, the wet granulation method, the
dry granulation method or the direct compression method. Preferred diluents include, but are

not limited to, microcrystalline cellulose ("AVICELTM PH 200/300") and dextrates
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1.8% 2.6 ng Purified water* 27 USP/ NF Sol vent N A* 21.9 ng Total 100%
136.4 ny

("EMDEXTM"). Additionally, disintegrants, such as those described above, and lubricants,
such those described above, may also be added to the tablet formulation. A preferred tablet
formulation contains 250 mg proanthocyanidin polymer composition, 7 mg of the
disintegrant "AC-DI-SOLTM" (cross aned sodium carboxymethylcellulose), 1.75 mg of the
lubricant magnesium stearate and the weight of "AVICELTM PH 200/300" necessary to
bring the mixture up to 350 mg. The tablets are coated with an enteric coating mixture
prepared from 250 grams "EUDRAGITIM L 30 D-55", 7.5 grams triethyl cifrate, 37.5 grams
talc and 205 grams water. This formulation may be prepared by any method well known in
the art.

[0091] In a preferred embodiment, a directly compressible prdanthocyanjdin polymer
composition is made into granules by size reduction (e.g., as described above) and mixed
with a lubricant, preferably, magnesium stearate. Then, the lubricated granules are
compressed into tablets using any method well-known in the art, for example but not limited
to, the direct compression method. Preferably, each tablet is 125 mg containing 99.6% w/w
directly compressible proanthocyanidin polymer composition and 0.40% w/w magnesium
stearate. The tablets are then preferably coated with an enteric coating mixture of a 30%
suspension (6.66 g in 22.22 g) of "EUDRAGITTM L 30D-55 ", 0.67 g triethyl citrate, 1.67 g
talc and 20.44 g purified water, per IQG grams of tablet. The tablets can be prepared by any
method known in the art or by the method described in Example 1E, infra.

[0092] In a more preferred cmbodiment, a directly compressible proanthocyanidin polymer
composition is formulated into core tablets of either 125 mg, 250 mg or 500 mg containing
99.6% w/w directly compressibie proanthocyanidin polymer composition and 0.40% w/w
magnesiurn stearate. The tablets are then préferably coated with an enteric coating mixture.
The final composition of the tablets is 86.6% w/w directly compressible proanthocyanidin

polymer composition, 0.4% magnesium stearate, 6.5% "EUDRAGITTM L30D-55", 0.9%
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*Purified water is renoved during process. 3D. METHOD OF MANUFACTURI NG THE
DRUG PRODUCT |. MANUFACTURE OF TABLET CORE [00135] A sufficient anpunt of
crof el emer and magnesi um stearate, based on the potency of crofelener, on
~an anhydrous basis that adjusts for the amount of npisture, is staged
prior to manufacture. Crofelener is added to the blender and magnesi um

st ear atiethiybcigate 28R4 tn dnd dFath whitd diepersiaf. heitabéats cafifbe peapefedibyrapy and
magnesi um st earate are bl ended, a representative blend sanple is taken,

and t hgetib&kabvirsinded £, Forsdmp Mtk ot Tiskechs tRehwaendsbObed38ea Bl end
unlformty is not determ ned except as needed, because the blend is 99. 9%

active. TR do%ﬂ.goélﬁo&'faﬁ&éd Mw%@rmr;ﬁ&ﬁ@& (ORich i R YrticRRlsBbd BR @RS, USi Ng

1/ a |nch ncave punches. Finished tablet cores are de-dusted and-

pl aced, i) & fOBLAINCL, b0 %ﬁ@ﬂcggh%%tabﬂ%C&AP%%M%MH& e

manuf acturing run, pre-p on runs are ust the speed

o e e el i

d|S|ntegrat|on suyred Durln t he ma a run, bl et -core
sanpl €93lgd@sipgR 1%%6 glsfllp&ﬁees ‘?F&?Ssusf’% %ﬁag 4%3? I?%SP pfat
continue to rreet t he targeted tabl et ht, thickness, and hardness.

Repr esuppliad bye GLaol THiM 6 0 AER A TGN, maERﬁM"b@’g‘?thWW whithithee, and
end of the productl on run for additional testing for hardness, thickness,
wei ghteonfpokisibn bores/gre sdtladi wi intasdsed plindrithecssebbagsreeaiyifatr, geducd; ght

must be within 5% of the targeted tablet-core weight. The nunber of tabl et

cor es, frgabplbe, itdthetntety &fut istfalphet bycoptsy dvpisit & onanitle bbrendurnasthe ar e
reconcil ed and the percent accountability cal cul ated. The percent

accourthali-atdn ot Ih chttat&s bE&SDshBAN D8YMcdABhe Bfiinddian 103% A

schematic of the tablet core manufacturing process is presented bel ow

Schenmgiy G @ TRl 8 caf Bk Gs MR BY RIS HHICEAOHELARESS: capsules are placed in a
rotating cylindrical coating pan with a perfbrated jacket and spraying units are installed
within the pan and the dry air is drawn in through the rotating tablets or capsules. Any other
type of coating pan, such as the "COMPU-LABTM" pan, Hi-coates "GLATTTM" immersion
sword process, the "DRIAMTM" Dricoater, " STEINBERGTM" equ1pment
"PELLEGRINITM" equipment, or "WALTHERTM" equipment can also be used.

[0094] The pharmaceutical formulations of the invention can also be used to treat dIBS 1n
non-human animals, particularly in farm animals, such as but not ltmited to, bovine animals,
swine, ovine animals, poultry (such as chickens), and equine animals, and other domesticated
animals such as canine animals and feline animals. In particular, the pharmaceutical
formulations of the invention can be used to treat d-IBS disease in nonhuman animals,
particularly food animals such as cattle, sheep and swine by incorporating the pharmaceutical
compositions of the invention into the animal's feed. |

[0095] According to the methods of the present invention, the pharmaceutical compositions

of comprising chloride-ion transport inhibitors (inhibitor molecules) of the invention are
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Wei gh crofelenmer 4, Weigh nmagnesium stearate 4, Blend Conpress tablets 4,
De-dust 4, Collect tablet cores for coating

administered to a subject in a total amount that is bioequivalent to nof more than 750 mg/day
of orally administered enteric protected crofelemer. In specific embodiments, pharmaceutical
compositions comprising crofelemer are administered to a subject in an amount of between
about 50 mg per day and about 250 mg/day.
[0096] In determining whether a subject has diarrhea-predominant IBS, any method can be

' used in the art to diagnoée the subject including, but not limited to, the Rome Il criteria for
diagnosis of irritable bowel syndrome (Thompson et al., 1999, Gut 45 (Suppl 11):1h43-1147).
Briefly, the Rome II diagnostic criteria state that for at least 12 weeks, which need not be
consecutive, in the preceding 12 months of abdominal discomfort or pain that has two of
three features: (1) relief with defecation, and/or (2) onset associated with a change in
frequency of stool; and/or (3) onset associated with a change in form (appearance) of stool.
The following symptoms cumulatively support the diagnosis of BIBS: (i) abnormal stool
frequency, e.g., greater than 3 times per day; (ii) abnormal stool form, e.g., loose/watery
stool; (iii) presence of urgency (having to rush to h.ave a bowel movement).

- DEFINITIONS

[0097] Unless otherwise defined, all terms of art, notations and other scientific terms
or terminology used herein are intended to have the meanings commonly understood by
those of skill in the art to which this invgntion pertains. In some cases, terms with commonly
understood meanings are defined herein for clarity and/or for ready reference, and the
inchusion of such definitions herein should not necessarily be construed to represent a
substantial difference over what is generally understood in the art. The practice of the present
invention will employ, uniess otherwise indicated, conventional techniques of molecular
biology (including recombinant techiniques), microbiology, cell biology, biochemistry,
nucleic acid chemistry, and immunology, which are within the skill of the art. Such

techniques are explained fully in the literature, such as, Cutrent Protocols in Immunology (J.
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1. COATI NG OF TABLET CORE [00136] The anount of Eudragit(r), triethyl
citrate, talc, and purified water is cal cul ated and staged based on a

nom nal tablet-core weight gain of 10% Purified water is charged into a
sui tabl e contai ner equi pped with a high-shear m xer. The triethyl citrate
and talc are added to the container and m xed until honogeni7ed. In a
separ &.eotignt aiaheedsgq 9P peduding supalepreopetrioagh A0 grGurtchePBipgpladi t (c)

di spersion is charged and m xed. The triethyl citrate and talc dispersion

i s addg@gicbQart BiBldaydr adi Alsubelditasasds, 09872 i hidsnecsnpplemenns dryught200i e d
t hroughout the spraying process. The pan-coater nachine paraneters are

adj us tﬁﬂlc@nﬁaﬁ_ﬁl@ﬁiﬂg I h 3L8o@ldy MiQuall thBESAMbE (Sdhdfr88iand Hilksdl lBB0CR@CRY

di spersi on. bl'et cores are charged in a coating pan and warnmed to 35

40 . | : i . : . a; 0 ]
o A0Cr Yl QOGN ROBGGOAME R cdNEDA THAMMEBAYE PHaldBRYSY a0

wei ght cores’i's recorde he targeted ‘coated tabl et

wei ght_1i.s calcul ated. Sl ently,.the.tabhlet g d and

per {odVid & S e ed At o dh S s Gles IBkRT. HenBREEKE, 2R
targeted spray rate (4 to imn/ kg of tablet cores), .t ef ed

ex haus&ca@@fﬁ%é%éﬁﬁsu}%%é?é‘éet%l‘éf%zﬁ%é“fnuﬁﬂﬁgicﬁll ‘%?QY%ﬁﬂeﬁ{éﬁsﬁ%Ygﬁaﬁszwg%l ored at
frequent intervals. The tablets are cured for 30 m nutes at 45 ]:do 50C, and
t hen codMNbd:. SRemseadsnrinheemeNEEY Yetlags gesstsdafimtds 187D: ﬁé‘%ﬁﬁ@% Msting.
The average entericcoated tablet weight nust be within 5% of the targeted
ent er i GsimpAnebdiabAdtabumicgh Manpddad Ptiee HerbghtabsraternyPaess CASAPEBE t abl et s,
enteric-coated tabl et sanples, and theoretical quantity of enteric-coated

t abl etiSarBsreNde] €999 aetiBendagens ap edc aitrreat Bmiephh duylew] Acid &hemistiyed. The
percent- accountabl e yield nmust not be |l ess than 95% and not nore than

103% jFhewhigh£EorOnR. NaYok0adig)g process is illustrated bel ow

Schematic of "Tabl et- Core Spray-Coating Process Add triethyl citrate and

tal ¢ tgoirAdis8d n¥Rnehe term "derivative” in the context of polypeptides or proteins refers
to a polypeptide or protein that comprises an amino acid sequence which has been altered by
fhe introduction of amino acid residue substitutions, deletions or additions. The term
"derivative" as used herein also refers to a polypepﬁde or protein which has been modified,
i.c., by the covalent attachment of any type of molecule to the polypeptide or protein. For
éxampie, but not by way of limitation, an antib.ody may be modified, e.g., by glycosylation,
acetylation, pegylation, phosphorylation, amidation, derivatization by known
protecting/blocking groups, protéolyﬁc cleavage, linkage to a cellular ligand or other protein,
ctc. A derivative polypeptide or protein may be produced by chemical modifications using
techniques known to those of skill in the art, including, but not limited to specific chemical
cleavage, acetylation, formylation, metabolic synthesis of tunicamycin, etc. Further, a

derivative polypeptide or protein derivative possesses at least one similar or identical

biological function as the polypeptide or protein from which it was derived.
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Honogeni ze M x Eudragit(r) dispersion 4, Add triethyl citrate and talc
di spersion to Eudragit(r) dispersion 4, Mx 4, Add tablet cores to pan
coater 4,

10099] As used herein, the term "derivative" in the context of a non-proteinaceous
derivative refers to a second organic or inorganic molecule that is formed based upon the
structure of a first organic or inorganic molecule. A derivative of an organic molecule
includes, but is not limited to, a molecule modified, e.g., by the addition or deletion of a
hydroxyl, methyl, ethyl, carboxyl, amine group, esterification, alkylation or phosphorylation,
immobilization or addition of a polymer.

[00100] As used herein, the term "polymer" refers to compounds comprising three or
more monomeric units which may be the same or different. Thus, "polymer” refers to high
molecular weight and/or insoluble polymers as well as low molecular weight and/or soluble
oligomers.

[00101] As used herein, the term "fragment" refers to a peptide or polypeptide
comprising an amino acid sequence of at least 5 contiguous amino acid residues. In one
embodiment, a fragment of a polypeptide retains at least one function of the polypeptide.
[00102] As used herein, the term "inhibiting CFTR function" refers to inhibiting any
function of a CFTR molecule by any means including, but not limited to, inhibiting chloride
ion transport, and inhibiting expression of the CFTR moléculé.

[00103] As used herein, the terms "nucleic acids" and "nucleotide sequences"” include
DNA molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g., mRNA),
combinations of DNA. and RNA molecules or hybrid DNA/RNA molecules, and analogs of
DNA or RNA molecules.

[00104] As used herein, the terms "subject” and "patient" are used interchangeably. As
used herein, the terms "subject" and "subjects” refer to an animal, preferably a mammal
includiﬁg a non-primate {(e.g., a cow, pig, horse, cat, dog, rat, and mouse) and a primate (e.g.,
a monkey, such as a cynomolgous monkey, and a human), and more preferably a human. In a

preferred embodiment, the subject is a human. In a one embodiment, the term "subject”
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Heat to 35-40C (exhaust tenp) 4, Spray tablet cores (4-8 g/mn/kg of
tabl et cores) until targeted weight gain is reached Cure at 45-50C 4,
Cool Collect enteric coated tablets for over encapsul ation

excludes those subjects who suffer from or have been diagnosed with secretory (acute)
diarrhea.

[00105] As used herein, the terms "treat", "treatment” and "treating" refer to the
prevention, reduction, amelioration or elimination of a symptom or complication of d-IBS.
The term "prevention, reduction, amelioration or elimination of a symptom of d-IBS" in the
context of the present invention refers to at least one of the following: prevention of d-IBS
before it occurs, for example, in patients that suffered in the past from d-IBS but are now ina
period of remission; elimination of established d-IBS (as determined by, for example, the
return of normal stool frequency); elimination éf pain associated with d-IBS; reduction of an
undesired syﬁlptom of the disease as manifested by a decrcase in the severity of an existing
‘condition of d-IBS; elimination or reduction of one or more medicatiéns used in treating the
subj ecf. The reduction in the undesired symptom may be determined by, for example,
measuring stool frequency, determining stool consistency, determining the presence of
urgency, determining pain associated with d-IBS as compared to before treatment. Any
amount of reduction in the severity of a symptom, even if some of the symptom remains at a
lower, more acceptable level ("management"), is encompassed by the term herein defined.
Such remediation may be evident as a reduction in stool frequency, increase in stool
consistency, lessening of the presence of urgency, lessening of pain.

[00106] Since d-IBS is always accompanied by other non diar;’hea—related symptoms,
such as abdominal discomfort, pain, bloating, fatigue, sleep disturbances, sexual dysfunction,
headache, fibromyalgia (muscle aching), dyspepsia (upper abdominal discomfort or pain),
chest pain, urinary or gynecological symptoms, anxiety and depression. Reduction in at least
one of these symptoms is also encompassed by the term "prevention reduction, management

or elimination of a symptom or complication of d-IBS."
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[11. MANUFACTURE OF OVER- ENCAPSULATED ENTERI C- COATED TABLETS [ 00138] The
enteric-coated tablets and mcrocrystalline cellul ose are staged
separately for the over-encapsul ati on of each capsul e strength. The anpunt
of mcrocrystalline cellulose to be encapsulated is calculated in order to
achieve a nom nal 600 to 800 ng capsul e wei ght, dependent upon the exact
dosagdgoboem ( 12A9@ed BEOin(he tatn "ShQapenjical [ héfectirenapantiesfgistio dfat t he
capsules is cal cul ated based on an average of 100 capsul es. The capsul es
are fild&e ySihe thetapsGiD acabt QFEGEM 1ONSIlt BNEAREHaiticda-TB8CHIpieveht tted with
Si ze 00 change parts and adjusted to deliver the proper anmobunt of tablets

and r%ggcgﬁ}\éﬁw LIHRE cA8L #%%ﬁi%n.o?ﬁ%@{(ﬁQH%Haﬁ& &%@T@e@h@oﬁa&?&ﬂm in

or der ad)ust the tray wei ght, e nunber of "turns on the tanper,

and th%%%§§3§%3%§%ﬁ¥$géwﬁ§g§%%Pg'ﬁ%ﬁ% tol a1 e&éﬁ@ﬁ@@geted gross capsul e

weighte s and mcrocrystalline cellul ose). Each

fray i pared by. placing.the_capsul e bodies, in the ca |l e .tray. Each
capsul [@OB@;y i's d'%qelf?]@{i"l% FHE HgEf‘%fE@E% 24 P?fﬁ‘ifﬁfﬁit %Oﬁ?wip%ﬁ?ﬁ 8? gt{]ﬁtﬁﬁm}

m crocrystalline cellulose to achieve the targeted fill. The caps are

pl acecngmot ewaner ksitzion o) the s@pe vhibe 458¥%s are renpved 1lamthe tray
and de-dusted. A conposite of capsules fromeach fray is collected and
wei ghed for in-process and rel eaE&AMBEERNg. The average capsul e weight is
within *5% of the targeted capsul e wei ght The process is then repeated
unti | EXeMRES I PREPUNRETION OFISARMACIEUTIOATeHOR BRARYEDNSpsul es,
enteric-coated tablet waste, and mcrocrystalline cellul ose waste are

col | egpgrdjor fiDabriadIet are GRaeliVd rattheds.forthe prapofittue 4l patiegfigni shed
capsules is sent for release testing The nunber of finished capsul es,

Sagpl ?o?@i@%%@?refe@éﬁ%ﬁ%a@&&ﬁuﬂ BmuiafchsOF 4 f&ﬂﬂﬁio@%ﬂd%lyﬁw@r e reconcil ed

and the percent accountability is calculated. The percent accountability

must nc%&g%?iﬂ%n‘f ﬁﬁﬂ@.ﬁ?ch?%&%é%}%@se halert33% A schematic of the

over - encapsulati-on”o _ ted tablets is presented bel ow

i or ocr yst af PAEAG it b AR CPRIERIZESRS: 2bi ers 4, Dot ermine aver age

wei g ht[O(()) { 10(]: apsu lD%%aﬂ%ﬂ depslc%ggor?sao%%lllg }?atc Of((j)in'reflfla iaur1]<:l methods used to prepare the
encabmﬂated enteric coated proanthocyanidin polymer composition bead formulation based
on sugar spheres are provided below. Each hard-shell gelatin capsule contained 250 mg

| proanthocyanidin polymer composition enteric coated beads. Capsules were packaged in

HDPE bottles containing sixteen (16) 250 mg caps each. The formulation fbr enteric coated
proanthocyanidin polymer composition beads contained 17.3% (w/w) of nonpareil seeds
(sugar spheres 40/60 mesh, Paulaur, lot #60084060), 64.5% proanthocyanidin polymer
composition from C. lechleri, 1.5% hydroxypropylmethylceiiulose (Methocel ES Premium,
Dow Chemical Co., lot #MM9410162E), 0.5% Opédry Clear (Colorcon, lot #383563), 14.5%
"EUDRAGITTM L 30D" (Rohm Tech., lot #1250514132), 1.45% triethyl citrate (Morflex,

lot #N5X291), glyceryl monostearate (Imwitor-900, Rohm Tech, lot #502-229), and purified

water (USP).
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over-encapsul ati on machine 4, Fill capsule bodies with tablet(s) and

m crocrystalline cellulose 4, Cap capsul e bodies and renove capsul es

De- dust EXAMPLE 4: EFFECT OF ENTERI CALLY COATED PROANTHOCYANI DI N POLYMER
COVPCSI TI ON ON PATI ENTS SUFFERI NG FROM DI ARRHEA PREDOM NANT | RRI TABLE
BONEL SYNDROVE 4A. TREATMENT [00139] The study was a 16-week, multi-center,
Phase [8011T1andoniThe thystngibdaging bolnton @intedwbg thegneandiocpahidt pelymen subj ect s
with diarrhea predomnant irritable bowel syndrone (dIBS). Two-hundred and

forty-@npotidddvaspepaed by a%@@%@lﬂﬂoiﬁﬂ)ﬁﬂﬁétﬁjdbémﬂbseﬁmﬂtthS as supported by
e

the Rone’ll Criteria for t agnosi s of I BS were random zed into four

group 3;;1‘% zﬁiﬂ%%&?%ﬁ%@ \%@ﬁﬁ? cDhfbsittrdo PriRbdwa@PAISI) GodBhith ghuntl g sStvedy

consi reatnment-free screening period, a 12-week blinded

treat rﬁl%tnoﬁggriei?geedé QLL¥edla Bk %e%r%%b&&ﬁmafbéfﬁrof:&g&row up period.

(NiorPrecision Coater). The polymer solution was then layered on the nonpareil seeds by
spraying the solution onto the fluidized nonpareil seeds at a target bed temperature of 30-
35°C. Once the proanthocyanidin polymer layering had been completed, a scal coat using
Opadry Clear (preparing by mixing the Opadry Clear with Purified Water, USP) waé applied
with a target bed temperature of 30-35°C. After the seal coat was applied, the pellets were
discharged aﬁd screened through 1000 p and 425 u screens, and the layered spheres larger
than 425 p and smaller than 1000 u were charged b_a,ck into the fluid bed processor.
Meanwhile, the enteric coating solution was prepared by mixing triethyl citrate and glyceryl
monostearate to water that had been heated to 65°C and then mixing this selution -With,the'
"EUDRAGITTM L 30D-55". The resulting enteric coating solution was then sprayed onto
the layered spheres in the fluidized bed processor, at a bed temperature of 30-35°C, until all
the enteric coating solution was layered on the beads. Based on the results of the HPLC assay
indicating that the proanthocyanidin polymer composition was present at a concentration of
52.9%, the enteric coated beads were hand filled into a Size #0 hard shell gelatin capsule to
provide a 250 mg dosage and then packaged into a suitable HDPE bottles with a heat
induction lined cap.

TABLE 1: BATCH FORMULA

Product: Proanthocyanidin Polymer Enteric Coated Beads

Batch Size: 578.0gm

Raw Material Amount Used Per Batch
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[ 00140] Duri ng the 2-week screening period, subjects self-reported daily
I nformati on about the status of their d-1BS synptons via a touch-tone
t el ephone diary. This included information about abdom nal pain and
di sconfort, stool frequency, consistency and urgency. If the subject
contipued to neet..the-inclusion criteria at the end-of—the-secreeni-ng
per i odSugantyorpasci] Bpksraralll 6H0/€@pt ured in the diary| 48988 t he screenilng
period indicated they had active d-1BS [nean daily stool frequency > 2;
pai n [SRromghocyinidit Rudymadimnssgooy? 3 (5-poi nt Li cké/i8gmal e for pain and
consifstency)], subjects were random zed into one of four groups accordi ng

to a CRiRvtRropanehalafhisRMES, @ispr adgimyzat i on schégy.gnp 00141] During |t he
12-Week9%gu}§{ e-bli ng treat ment period, )subj ects cont igﬁ%ed to recordidaily

and \Auck;{e%b_’égag gl_ﬁ!litgbzslfié)d g touch-tone tefephone|di System as

I nstr ects"were seen every 4 weeks during the treatnent period
for sy =S Heh—tHre—they—+eceiyed—adai-t+onal—st udy
medi clati g PO g {Hesdidibek treat ment - f re?%‘%ﬁ“ow— up period,

subjects continued to record daily and weekly assessnents. Results:

[ 00143 ilesrl €itmete N0 drug-rel ated serious adverse|8¢e&s. Adverse event
rat es| were

Glycerol Monostearate 14 gm

Water, USP (Removed during processing) 1284.8 gm

1B. ENCAPSULATED ENTERIC COATED BEADS
[00112] Described below are the formula and methods used to prepare encapsulated
enteric coated bead formulations that do not contain nonpareil sugar spheres, One
formulation contains 83.3% w/w proanthocyanidin polymer composition, 0.5% w/w Opadry.
clear, 14.5% wiw "EUDRAGITTM L 30D-55" , 1.9% wiw tricthyl citrate and a 0.34%
glyceryl monostearate.
[00113] The beads were first seal coated with a 5% solution of Opadry clear in a 16
liter acrornatic MP-1 fluidized bed processor with a 50 mm Wurster column. The coating
parameters for the application of the seal coating were an inlet temperature of 50°C to 60°C,
an outlet temperature of 25°C to 40°C, an air volume of 30 to 40 CMH, a spray rate of 6 to 12
grams per minute, and an air pressure of 2.5 Bar. After the seal coat was applied, the beads
were discharged and screened for beads larger than 425 p and smaller than 1000 u. The beads
of appropriate size were then charged back into the fluid bed processes for enteric coating.
For each 1000 grams of proanthocyanidin polymer composition beads, an enteric coating
suspension was prepared from 811.97 grams "EUDRAGITTM L 30D-55", 24.36 grams

triethyl citrate, 4.36 grams glyceryl monostearate and 248.55 grams purified water. This
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simlar across all dose groups as shown in Table 4. There were no drug- or
dose-rel ated differences in constipation. Table 4. Summary of Adverse
Eventsi Placebo 125 ng bid 250 ng bid 500 ng bid No. Subjects/Goup 61 62

suspension was prepared by gently stirring the "EUDRAGITTM L 30D-35" suspension
continually and,rin a separate container, suspending and homogenizing the triethyl citrate and
talc in purified water. The triethyl citrate/talc mixture was then added to the "EUDRAGITTM
L 30D-55" suspension, and the resulting coating dispersion stirred during the spraying '
process to avoid settling. The beads were then coated in the fluidized bed processor under the
following parameters: The inlet temperature was 42°C to 47°C; the outlet temperature was
28°C to 34°C; th¢ air volume was 30-40 CMH; the spray rate was 612 grams/minute; and the
air pressufe was 2.5 Bars. The resulting enteric coated beads were then filled into a size #0
hard shell gelatin capsule. |

1C. ENTERIC COATED GRANULES AND POWDER PARTICLES
[00114]  Described below is a method for formulating the proanthocyanidin polymer
composition as entéric coatedr granules or powder (microspheres with a diameter of
300500u) in either hard shell gelatin capsules or suspended in an o-ral solution. The
proanthocyanidin polymelr composition powder particles are prepared by high-shear powder
mixing of the proanthocyanidin polymer composition and hydroxypropylmethylcellulose in a
high speed mixer/granulator. The proanthocyanidin polymer composition granules are
prepared by spraying polyvinylpyrrolidone on the powder in the high speed mixer/granulator
so that the powder particles agglomerate to form larger granules. Using fluidized bed
equipment, the granules or powder are then covered with a seal coat of Opadry Clear (mixed
with water) and then coated with the enteric coating "EUDRAGITTM L 30D" applied as an
aqueous dispersion containing 30% w/w dry methacrylate polymer substance, which 1s
supplied with 0.7% sodium lauryl sulfate NF (SLS) and 2.3% polysorbate 80 NF (TweenT™M
20) as emulsifiers, to which the plasticizers, triethyl citrate and glyceryl monostearate, are
added to improve the elasticity of the coating. The final composition éf tﬁe enteric coated

powder is 81.8% w/w proanthocyanidin polymer composition, 1.5% w/w
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59 62 No. Subjects wth > 1 AE 14 12 15 15 No. of G AEs 10

hydroxypropylmethylcellulose, 0.5% w/w Opadry clear, 14.5% wiw "EUDRAGITTM L |
30D", 1.45% w/w triethyl ciﬁ'ate, and 0.25% w/w glyceryl monostearate. The final
composition of the enteric coated granules is 81.8% w/w proanthocyanidin polymer
composition, 10% polyvinylpyrrolidone, 1.5% w/w hydroxypropylmethylcellulose, 0.5%
w/w Opadry clear, 14.5% w/w "EUDRAGITIM L 30D", 1.45% w/w triethyl citrate, and
0.25% w/w glyceryl monostearate.
[00115] The enteric coatéd proanthocyanidin polymer composition granules or particles may
be filled into a hard shell gélatin capsule in an amount which provides a suitable dosage.
[00116] | The enteric coated proanthocyanidin polymer composition granules or powder
particles can also be suspended in a solution for oral administration, pafticulariy for
pediatric administration. The suspension solution is prepared by wetting 2 grams
hydroxypropylmethylcellulose in 97.8 ml distilled water and 0.2 grams TweenTM 80; mixing
this preparation to homo gen;-ity by sonicating., heating the solution to 40°C and stirring for
three hours; and then adding the enteric coated proanthocyanidin polymer composition
powder particles or granules to the homogeneous solution.

1D. ENTERIC COATED COMPRESSED TABLETS
[00117] A method for formulating the proanthocyanidin polymer composition with a
diluent as enteric coated tablets is described below. For each 350 mg tablet, 250 mg
proanthocyanidin polymer composition is granulated with 7 mg crosslinked sodium
carboxymethylcellulose ("AC-DI-SOLTM") and a sufficient mass of microcrystalline
cellulose ("AVICELTM PH 200/300™) to bring the total mass to 350 mg. These ingredients
are mixed for 20 to 30 minutes in a V blender. After the 20 to 30 minutes of mixing, 1.75 mg
magnesium stearate is added and the mixture is blended for an additional 4 to 5 minutes. The
resulting granules are compressed on a rotary tablet press using 5/16th inch standard concave

punches. The tablets are coated with an enteric coating mixture prepared from 250 grams
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"EUDRAGITTM L 30 D-35", 7.5 grams triethyl citrate, 37.5 grams talc and 205 grams
water. The tablets are then placed in a perforated pan coater (e.g. the "ACCELACOTATM"
system) and rotated at 15 rpm at 40°C. The enteric coating formulation is sprayed using the
following conditions: inlet air temperature of 44°C-48°C, exhaust air temperature of 29°C-
32°C, product temperature of 26°C-30°C, a 1 mm spray nozzle, a pan speed of 30 to 32 rpm,
an airflow of 30-32 CFM, and a spray pressurc of 20 PSI. The tablets are finally cured for 30
minutes as the pan is rotating at 15 rpm with an inlet air temperature of 60°C and then, after
shutting off the heat, the tablets are rotated at 15 rpm until the tablets have cooled to room
temperature.

1E. ENTERIC COATED DIRECTLY COMPRESSED TABLETS
[00118] A method for formulating the proanthocyanidin polymer composition without
a diluent as enteric coated tablets was carried out as described below. Directly compressible
proanthocyanidin polymer composition was produced according to the method described in
Example IF, infra. 125 mg tablets were prepared by blending 99.6% w/w directly
compressible proanthocyanidin polymer composition with 0.40% w/w magnesium stearate
for two minutes and then directly compressing the material into 125 mg tablets on a rotary
press using 1/4 inch diameter round standard concave punches to a tablet hardness of 4-10
Kp.
[00119] The core tablets were tested and found to have an average hardness (n=10) of
4-10 Kp, friability (n=20) of less than 0.7%, an average table weight (0=10) of 125 mg +7
mg, an average thickness (n=10) of 3.9 to 4.1 mm, and a disintegration time (n=6) of not
more than 20 minutes.
[60120] The coating dispetsion was prepared by mixing, per 100 grams of tablets,
22.22 grams of a 30% wiw " EUDRAGITTM L éOD-SS" suspension, kept gently stirred with

a mixture of 0.67 grams triethyl citrate, 1.67 grams talc and 20.44 grams purified water which
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had been mixed until homogeneous. The coating dispersion was continually stirred to avoid
settling.
[00121] The tablets (in batches of 100,000) were coated with the coating dispersion in
a Compu-Lab 24 inch/30 L pan. The tablets were jogged in the pan at a speed of 3-5 rpm and
pre-warmed to a temperature of 35°C to 40 °C. The tablets were then coated with the enteric
coating dispersion to a 6% to 8% weight gain with the following parameters: an inlet
temperature of 45°C to 65°C; an exhaust air temperature of 27 °C to 34°C; a product
temperature of 28° C to 32°C; a pan speed of 8-14 rpm; an air flow of 180 to 240 CHM; an
air spray pressure of 10-20 psi (pounds per square inch); an initial spray rate of 3 to 4
grams/min/kg; énd a final spray rate of 4 to 8 grams/min/kg. The tablets were then cured for
30 minutes in the pan with an inlet temperature of 45°C to 50°C and a p.an speed of 3t0 5
rpm. Finally, the tablets were allowed to cool to room temperature in the pan at a pan speed
of 3 to 5. rpm. Four of the 125 mg tablets were then filled into a size zero, opaque Swedish
orange-colored gelatin capsule. |
[00122] The enteric coated proanthocyanidin polymer composition tablets were tested
for content uniformity, drug release, microbiological tests and stability, and some analytical
in process tests were also performed. In stability studies, the proanthocyanidin polymer
composition remained stable after six months of storage at room temperature as well as under
accelerated temperature and humidity conditions. Finally, the core tablets were tested and |
found to have an average hardness (n=10) of 4-10 Kp, friability (n=20) of less than 0.7%, an
average tablet weight (n=10) of 125 mg+7 mg, an average thickness (n=10) of 3.9 to 4.1 mm,
and a disintegration time (n=6) orf not more than 20 minutes.

1F. ENTERIC COATED DIRECTLY COMPRESSED TABLETS
[00123] Formulation of the proanthocyanidin polymer composition, without a diluent,

as enteric coated tablets was carried out as described below. The directly compressible
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proanthocyanidin polymer composition was isolated as described in Example 2, infra. The
core fablets were prepared by milling 250 mg proanthocyanidin polymer composition per
tablet (approximately 16 kg total) in a Quadro Comil with an 024R (30 mesh) screen and then
blending the milled composition in a Patterson Kelley 2 cubic foot twin shell blender. 1 mg
magnesium stearate (Spectrumn Quality Products, Inc., New Brunswick, N.J) per tablet was
then added to the composition in the blender and blended for 2 minutes. The blend was then
compressed into 251 mg tablets (containing 250 mg proanthocyanidin polymer opmposition)
on a rotary tablet press to a tablet hardness of 8-15 Kp and friability less than 0.5%.

[00124] | The coating dispersion was prepared by first mixing in a first container the 25
g (7.5 g solids) "EUDRAGITTM L 30 D-55" (Huls America, Inc., Somerset, N.J.} (weight
given pér 115 grams coated tablets) dispersion. The pigment dispersion was prépared_ by
adding sequentially with constant stirring in a second container 39.59 g purified water, 3.30
grams talc (AlphafilTM 500) (Whiﬁakér, Clark & Daﬁiels, Inc., South Plainfield, N.J.), 6.06
g (3.15 g solids) White Dispersion (pigment) (Warner-Jenkinson, Inc., St. Louis, Mo.), and
then 1.05 g tricthyl citrate (Morflex, Inc., Greensboro, N.C.). The mixture was then
homogenized for 15 minutes or until homogenous. While slowly stirring, the piginent
dispersion was added to the "EUDRAGITTM L 30 D-55" dispersion and then stirred for 30
minutes before sprdying. Stirring was also maintained during the spraying process to avoid
settling.

[00125] The tablets were coated in batches of 50,000 in a Compu-Lab 24 inch/30 L
pan with the following settings: 10-20 psi atomizing air pressure; 35°C-60°C pan inlet air
temperature; 5 to 6 inches nozzle tip to tablet bed distance; and 4/2 baffles/nozzles. After
adding the tablets to the pan, the pan was jogged at a speed of 3 to 5 rpm and heated to 40°C.
The tablets were then. sprayed to é weight gain of 11 to 13% with the following parameters:

27°-33°C target exhaust temperaturé (to be achieved within ten minutes of spraying); pan
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speed of 8 to 12 rpm; 180-240 CFM air flow; and a spray rate of 2-5 g/minkg. After
achieving the desired weight gain, the heat was shut off and the pan jogged at 3-5 rpm until
the tablets were cooled to below 30°C. |

[60126] The tablets were encapsulated in size AA opaque Swedish orange colored DB
gelatin capsules (Capsugel, Greenwood, S.C.). |
[00127] 500 mg tablets were also produced as described above, except that coating was
done on batches of 25,000 tablets to a weight gain of 8 to 10%.

EXAMPLE 2: ISOLATION OF DIRECTLY COMPRESSIBLE PROANTHOCYANIDIN
POLYMER COMPOSITION

[00128] A directly compressible proanthocyanidin polymer composition (used to
prepare the formulations in Examples 1E and 1F above) was isolated from the latex of the
Croton lechleri plant as féllows:

[00129] 460 liters rof Croton lechleri iatex was mixed with 940 liters purified water for
ten minutes and then allowed to stand overnight (12 hours) at 4°C. The red supernatant was
pumped into a holding tank and the residue discarded. The supernatant was then extracted
with 200 liters n-butanol by mixing for ten minutes and then allowing the phases to separate.
The n-butanol phase was discarded, and the aqueous phase was extracted two more times
with 200 liters n-butanol each time. After extraction, the aqueous phase was concentrated by
ultrafiltration using a 1 kD cut-off membrane (a low protein binding cellulose membrane),
and then the retentate was dried in a tray dryer at approximately 37°C (#2°C).

[00130] For purification by column chromatography, 6 kg of the dried extract was
dissolved in 75 liters of purified water and stirred for 90 minutes. The dissolved material was
chromatographed on a two column chromatography system consisting of a 35 liter CM-
Sepharose column (a weak cation exchange resiny and a 70 liter LH-20 column (a

sizeexclusion resin) connected in series. The material was loaded onto the CM-Sepharose
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column, washed with 140 liters purified water, and then eluted onto the LH-20 column with
375 liters of 30% acetone. At this point, the two columns were disconnected, and the
proanthocyanidin polymer composition was eluted from the LH-20 column with 250 liters of
459, liters acetone. Fractions were collected into 10 liter bottles and monitored with a UV
detector at 460 nm. Fractions containing material having detectable absorbance at 460 nm
were pooled and concentrated by ultrafiltration using a 1 kD cut-off membrane (a low protein
binding cellulose membrane). The retentate was dried using a rétary evaporator in a
waterbath at approximately 37°C (+2°C).

[00131] The proanthocyanidin polymer composition was tested for direct
compressibility. 250 mg portions of the proanthocyanidin polymer composition, in the
absence of any binders or excipients, was placed into a tableting machine and then pressed
into tablets of varying thicknesses (i.., the greater the pressure on the composition to form it
into a tablet, the thinner the resulting tablet). The hardness of the tablets was then determined
in a conventional hardness tester. The friability of tablets having a hardness of 8-15 kp was
determined as described in USP 23 <1216>. The friability was less than 0.5% loss in weight.
EXAMPLE 3: COMPONENTS, COMPOSITION, AND MANUFACTURING OF, A
DRUG PRODUCT

3A. DRUG PRODUCT

[00132] The drug product, crofelemer, consists of an enteric-coated 125 mg tablet(s)
over-encapsulated in a Size 00, opaque Swedish orange gelatin capsule and backﬁlled with
microcrystalline cellulose. Each capsule contains 1, 2, or 4 enteric-coated tablets. The tablet
core consists of 99.93 % crofelemer and 0.07 % magnesium stearate and is coated with a
methacrylic acid copolymer.

3B. COMPONENTS OF DRUG PRODUCT
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[00133] Crofelemer is supplied by Napo Pharmaceuticals, Inc., and is manufactured
under current Good Manufacturing Practices (cGMP). Magnesium stearate is manufactured
by Mallinckrodt {or equivalent) and meets the speciﬁcations for magnesium stearate as
described in 27 USP/NF. The magnesium stearate is certified by the manufacturer to be
derived from vegetable sources. Microcrystalline cellulose is manufactured by FMC (or
equivalent) and meets the specifications for microcrystalline cetlulose as descriBed in 27

USP/NF. Both high-density and low-density microcrystalline cellulose are employed.

. Methacrylic acid copolymer is manufactured by DeGussa tinder the trade name Eudragit®

(L30-D55) and meets the specifications for methacrylic acid copolymer, Type C, as described

in 27 USP/NF. Triethyl citrate is manufactured by Morflex (or equivalent) and meets the

specifications for triethyl citrate as described in 27 USP/NE. Talc is manufactured by
Whittaker, Clark and baniels (or equivalent) and meets the specifications for talc as
described in 27 USP/NF. Purificd water is supplied by the drug product manufacturer and
meets the specifications for purified water as described in 27 USP/NF. Swedish orange
opaque, Size 00, hard gelatin capsule bodies and caps are supplied by Capsugel, Inc.
(Greenwood, SC). The manufacturer certifies that the capsules are made frpm gelatins that

meet the current National Formulary (NF) requirements for gelatin under cGMP.

© 3C. COMPOSITION OF DRUG PRODUCT

(60134} The composition of the tablet cores and the enteric-coated tablets is described
in Table 2 and Table 3, respectively. The amount of crofelemer and magnesium stearate is
adjusted based on the anhydrous potency of the drug substance, which corrects for the
moisture content of the crofelemer. The amounf of weight gain after coating is
approiimately 10%. The clinical batch size ranges from 100,000 to 150,000 enteric-coated

tablets. Subsequently, 1, 2, or 4 enteric-coated tablets are placed in a Size 00 capsule and
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backfilled with microcrystalline cellulose to match weights of each capsule strength and

placebo.

Table 2: Composition of Drug Product 125 mg Tablet Cores

Ingredient Grade Purpose Quantitative Theoretical
Composition mg/unit
dose
Crofelemer cGMP Active 99.93% 125 mg
Magnesium stearate | 27 USP/NF | Lubricant 0.07% 0.13 mg
_Total ' 100% 125.13 mg
Table 3: Composition of Drug Product Enteric-Coated 125 mg Tablets
Ingredient Grade Purpose Quantitative Theoretical
Composition mg/unit
dose
Crofelemer tablet cGMP Active 90.0% 125.13 mg
Eudragit 1-30 D55 | 27 USP/NF | Coating 7.4% 345 mg (104
Triethyl citrate 27 USP/NF | Plasticizer 0.8% 1.05 mg
Talc 27 USP/NF | Dispersing 1.8% 2.6 mg
Purified water* 27 USP/NF | Solvent N/A* 219 mg
Total 100% 136.4 mg

*Purified water is removed during process.

3D. METHOD OF MANUFACTURING THE DRUG PRODUCT

L. MANUFACTURE OF TABLET CORE

[00135]

A sufficient amount of crofelemer and magnesium stearate, based on the

potency of crofelemer, on an anhydrous basis that adjusts for the amount of moisture, is

staged prior to manufacture. Crofelemer is added to the blender and magnesium stearate is

screened and added to the crofelemer, The crofelemer and magnesium stearate are blended, a

representative blend sample is taken, and the yield is determined. Yield must be between 100

+3%. Blend uniformity is not determined, except as needed, because the blend is 99.9%

active. The blend is directly compressed on a rotary tablet press, using 1/a inch round

concave punches. Finished tablet cores are de-dusted and placed in a container to await

coating. Prior to the start of the manufacturing run, pre-production runs are performed to

adjust the speed and compression of the press in order to meet the targeted tablet-core weight,
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thickness, and hardness. In addition, friability and disintegration are measured. During the
manufacturing run, tablet-core samples are taken at periodic intervals to ensure that the
tablets continue to meet the targeted tablet weight, thickness, and hardnesé. Representative
tablet cores are taken during the beginning, middle, and end of the production run for
additional testing for hardness, thickness, weight, friability, and disintegration. The average
tablet-core weight must be within 5% of the targeted tablet-core weight. The number of
tablet cores, sample tablet cores, fablet-core waste, and blend waste are reconciled and the
percent accountability calculated. The percent accountability must not be less than 95% and
not more than 103%. A schematic of the tablet core manufacturing process is presented

below.

Schematic of Tablet Core Manufacturing Process

[ Weigh crofelemer ]
\1/ .

[ Weigh magnesium stearate 1
: ¥

| Blend |
¥

| Compress tablets ' |
¥

N De-dust |
N

[ Collect tablet cores for coating ' |

II. COATING OF TABLET CORE
[00136] The amount of Eudragit®, tricthyl citrate, tale, and purified water is calculated
and staged based on a nominal tablet-core weight gain of 10%. Purified water is charged into
| a suitable container equipped with a high-shear mixer. The triethyl citrate and talc are added
to the container and mixed until homogenized. In a separate container equipped with a
propeller mixer, the Eudragit© dispersion is charged and mixed. The triethy! citrate and falc
dispersion is added to the Fudragit® dispersion and is continuously stirred throughout the

spraying process. The pan-coater machine parameters are adjusted as appropriate and the
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linés are charged with the coating dispersion. The tablet cbres are charged in a coating pan
and warmed to 35 to 40°C while jogging the coating pan. Once at temperature, the average
weight of the tablet cores is recorded and the targeted coated tablet weight is calculated.
Subsequently, the tablet cores are sprayed and periodicalty weightchecked until the targeted
weight gain is met. The targeted spray rate (4 to 8 g/min‘kg of tablet cores), the targeted
exhaust temperature (35 to 40°C), and inlet temperature arc monitored at frequent intervals.
The tablets are cured for 30 minutes at 45 to 50°C, and then

cooled. Representative enteric-coated samples are taken for testing. The average
entericcoated tablet weight must be within £5% of the targeted enteric-coated tablet weight.
[00137] The weight of enteric-doated tablets, enteric-coated tablet samples, and
theoretical quantity of enteric-coated tablets are determined and the percent accountable yield
calculated. The percent accountable yield must not be less than 95% and not more than
103%. The tablet-core spray-coating pvobess is illustrated below.

Schematic of Tablet-Core Spray-Coating Process

| Add tricthyl citrate and talc to purified water ]

| Homogenize |

| | Mix Eudragit® dispersion |
g

Add triethyl citrate and talc dispersion to

Eudragit® dispersion
T
| Mix - |
N
| Add tablet cores to pan coater |
| Heat to 35-40°C (exhaust temp) |
¥

Spray tablet cores (4-8 g/min/kg of tablet cores)
until tarpeted weight gain is reached
' b

[ Cure at 45-50°C |
J

| Cool |
T ‘
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crofelenmer 125 ng bid, as shown in Table 5 exhibited a consistent

Collect enteric coated tablets for over
encapsulation

1. MANUFACTURE OF OVER-ENCAPSULATED ENTERIC-COATED TABLETS
[00138] The enteric-coated tablets and microcrystalline cellulose are staged separately
for the over-encapsulation of each capsule strength. The amoﬁnt of microcrystalline cellulose
to be encapsulated is calculated in order to achieve a nominal 600 to 800 mg capsule weight,
dependent upon the exact dosage form (125 mg, 250 mg, or 500 mg). The average weight of
the capsules is calculated based on an average of 100 capsules. The capsules are filled using a
semi-automatic over-encapsulation machine fitted with Size 00 change parts and adjusted fo
deliver the proper amount of tablets and nﬁcfocrystalline cellulose. Pre-production runs afe
performed in order to adjust the tray fill w¢ight, the number of MS on the tamper, and the
number of times tamped in order to mect the targeted gross capsule weight (capsule shell plus
tablets and microcrystalline celtulose). Each tray is prepared by placing the capsule bodies in .
the capsule tray. Each capsule body is filled with the targeted amount of tablets and
microcrystalline cellulose to achieve the targeted fill. The caps are placed on the bodies and
closed. The capsules are removed from the tray and de-dusted. A composite of capsules from
éach tray is collected and weighed for in-process and release testing. The average capsule
weight is within £5% of the targeted capsule weight. The process is then repeated until the
desired number of capsules is filled. Damaged capsules, enteric-coated tablet waste, and
microcrystalline cellulose waste are collected for final product reconciliation. A composite of
the finished capsules is sent for release testing. The number of finished capsules, sample
capsules, damaged capsules, and drug substance waste are reconciled and the percent
accountability is calculated. The percent accountability must not be less than 95% and not
more than 103%. A schematic of the over-encapsulation of the enteric-coated tablets is

presented below.
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response anong nost efficacy endpoints in femal es. There appeared to be
little efficacy in males; however, group size was too small (13-16/group)
to anal yze separately. Since crofel enmer produced no constipation, stool
consi stency scores approached normal and were not different from placebo.
In all other endpoints (frequency, urgency, adequate relief, and pain),
there was an inprovenent in activity with each successive nonth and during
the 2 week treatnment-free foll ow up period synptons began approachi ng
baseline | evels as expected. Crofelener 500 ng bid also had a
statistically significant effect on pain (0.48 decrease in pain score;
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conpared to placebo. Table 5: QX erieagapyulgtonapedicener 125 ngy bid in Fenal es
Endpoint (A from Pl acelo) Results' 60 Consi stency _Scaore -0.03 Frequency
(st ool s/ day) v

Fill capsule bodies with tablet(s) and
microcrystalline cellulose

V¥

| Cap capsule bodigs and remove capsules |

r De—dust |

EXAMPLE 4: EFFECT OF ENTERICALLY COATED PROANTHOCY ANIDIN
POLYMER COMPOSITION ON PATIENTS SUFFERING FROM DIARRHEA
PREDOMINANT IRRITABLE BOWEL SYNDROME

4A TREATMENT
[00139] The study was a 16-week, multi-center, Phase 2, randomized, double-blind,
placebo controlled study in subjects with diarrhea predominant irritable bowel syndrome
(dIBS). Two-hundred and forty-six (246) subjects, meeting the definition of d-IBS as
supported by the Rome 1I Criteria for the Diagnosis of IBS were randomized mto four
Sroups: placel;o, 125 mg bid, 250 mg bid, and 500 mg bid. The study consisted of a 2-wecek
treatment-free screening period, a 12-week blinded treatment peﬁod, followed By a2-week
treatment-free follow-up period.
[00140] During the 2-week screening period, subjects self-reported daily information

about the status of their d-IBS symptoms via a touch-tone telephone diary. This included
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information about abdominal pain and discomfort, stool frequency, consistency and urgency.
If the subject continued to meet the inclusion criteria at the end of the sareening period, and
the information captured in the diary during the screening period indicated they had active d-
IBS [mean daﬂy stool frequency > 2; pain score > 1; stool consistency > 3 (5-point Lickert
scale for pain and consistency)], subjects were randorrﬁzed into one of four groups according
to a computer-generated central randomization schema.
[00141] During the 12-week double-blind treatment period, subjects continued to
record daily and weekly assessments via a touch-tone telephone diary system as instructed.
Subjects were seen every 4 weeks during the treatment period for study assessment visits at
which time they received additional study medication.
[00142] During the 2-week treatment-free follow-up period, subjects continued to
record daily and weekly assessments.

Results:
[00143] | There were no drug-related serious adverse events. Adverse event rates were
similar across all dose groups as shown in Table 4. There were no drug- or dosc-related
differences in constipation.

Table 4: Summary of Adverse Events'

. Placebo 125 mgbid [ 250 mgbid | 500 mg bid
No. Subjects/Group 61 62 59 62
No. Subjects with> 1 AE 14 12 . 15 15
No. of GI AEs 10 10 10
GI Event

Abdominal distention
Abdominal pain
Abdominal tenderness
Constipation
Diarrhea

Dry mouth

Eructation

Flatulence
Haematochezia
Hemorrhoids

OO (OIO— =IO =IO
Ol | WwWo|Io—N—]—]o
C:.Ob—-r-ﬂ!\-)cw—*om»—a
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frequency >9 stool s/day) renoved fromall groups. *statistically

significant at p<0.05 Table 6: The Effects of Crofelener 250 and 500 ng
bid on stool consistency and frequency Endpoint (A from Placebo) 250 ny
bi dl 500 ng bidl Consistency Score 0.19 0.22 Frequency (stool s/day) 0.24

Nauseca 3 0 1

Urgency 0 0. 0

No. of Other AEs |11 112 15 | 14
Other Events (> 1AE/group)

Dizziness 1 0 3 0
Headache 2 2 1 3
Anxiety 2 0 0 1
Insomnia 0 0 2 1
Rash 1 2 0 0
Tpossible, probably, or likely related.

[00144] In general, crofelemer 125 mg bid, as shown in Table 5 exhibited a consistent

response among most efficacy endpoints in females. Tﬁere appeared to be little efficacy in
males; however, group size was too small (13-16/group) to analyze Separately. Since
crofelemer produced no constipation, stool consistency scores approached normal and were
not different from placebo; In all other endpoints (frequency, urgency, adequate relief, and

~ pain), there was an improvement in activity with each successive month and during tilc 2
week treatment-free follow-up period symptoms began approaching baseline levels as
expected. Crofelemer 500 mg bid also had a statistically significant effect on pain (0.48
decrease in pain score; 22.44% increase in pain free days). There were 5 female disease
outliers (they had >9 stools/day at baseline and were >3 standard deviations from the mean
stool frequency of all randomized female subjects) that were not representative of the d-IBS
population used in this study and were removed from all analyses presented in this summary.

As shown in Table 6, crofelemer at 250 mg and 500 mg bid had less of an

effect on frequency and consistency than the placebo group. Subjects treated with crofelemer
500 mg bid had a greater than half of stool per day mean increase in stool frequency as
compared to placebo; there mean stool consistency was 0.22 points higher (closer to loose
consistency) as compared to placebo.

Table 5: Efficacy of Crofelemer 125 mig bid in Females

| Endpoint (A from Placebo) | Results’
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0.60 i M frequency >9 stool s/day) renoved fromall groups. [00145] As seen
in Figure 4, female subjects treated with crofelener 125 ng bid had a
clinically significant decrease in stool frequency. Use of crofelener |ed
to a decrease of greater than one bowel novenent per day. The
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peri od began at the end of m)nth three, the subjects stopped taking
crof el enmer and the effect began to y, as ex ected. [00147] As seen in
E1 Gur cTe Gabherh ey Comemet 151 B ois! B e e e e

percentage of subjects reporting adequate relief of d-1B synptons. Since

d-1BS is conpr Endpmht@ﬁromﬂawb%vmgbld he apfumedide| | ef endpoint is
an overal |l asse€smsainchBeore 0.19 022 = ‘
Frequency (stools/day} 0.24 0.60

"Month 3 results; observed case analysis with disease outliers (mean baseline
frequency >9 stools/day) removed from all groups.
{00145] As seen in Figure 4, female subjects treated with crofelemer 125 mg bid had a
clinically significant decrease in stool frequency. Use of crofelemer led to a decrease of
greater than one bowel movement per day. The month-to-month improvement in stool
frequency was contrasted by the piao_ebo effect diminishing at month two as vaiues began to
approach baseline. When the trea‘cmentfﬁ'ee peripd began at the end of month three, the
subjects stopped taking crofelemer and the effect began to go away as expected.
[00146] As seen in Figure 5, crofelemer produced an increase in urgency iree days. At
Month 3, there was a 35.1% increase in urgency free days in the crofelemer group versus a
23.9% increase in urgency free days observed in the placebo group. There was a monthto-
month improvement, as commonly seen. The placebo effect peaked at month two and
abruptly decreased as values begin to approach baseline. When the treatment-free period
began at the end of month three, the subjects stopped taking crofelemer and the effect began
to go away as expected.
f00147] As seen in Figure 6, administration of crofelemer produced an 1ncrease mn the

percentage of subjects reporting adequate relief of d-IBS symptoms. Since d-IBS is

comprised of a group of symptoms, the adequate relief endpoint is an overall assessment by
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the patient as to how well the treatnent is addressing their d-1BS
synptons. Crofelener at 125 ng bid caused a 16% i ncrease in the adequate
relief of d-1BS synptons as conpared to the placebo group. Wth the
observed analysis, there was a nonth-to-nonth inprovenent in activity of
crofelemer, i.e., the |longer the patient took crofelemer, the greater
rel i efthepatisphiste hew well the Evrtows! iy addressing their GBS symplopei Grofeleradiat pl acebo
ef fect peaked at nonth two and decreased thereafter.

[ 00148]M5irag bideaused @d 6P namtse iBHha slequdtd etiehdfi diBatsytrptomsagmburd té 0 nal
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habi t sthe ARicet@fdrared With thb 6bddewed ahhly§k,ith@t as b efontii@-bb@l Maploserdént iBS, pai n
nmust be associated with abnormal bowel habits and the inprovenent of the

bowel Jeabft;v §f cs@@wh@rb% @%S;@ﬁg@&&dpaweﬁﬁoéw@mfelr@%&Vtﬁérg&ehtepiehmw In this
study we have neasured pain score with a 5-point scale, where 0 is none

and 5 of igure 4
I R T A e S e S I
had cl | icall a8nd st atistically signi f| cant (p<0.05) decreases in both

pain s grdgcr%s glg ree days. The effect is quite consistent as observed

in th |y pai.n score, resul sh in Fjgure 6. This fect on pain
relief O&ﬁ@%unexg)é heg Pé?ﬂ?%ﬁﬁ%ﬁfgmr’ %%‘Prﬁn@&ﬁ B‘ﬁfboﬁ’?]ofel emer at
125 ng bid, was safe and its admnistration resulted in jinmprovenent in the
ef fi cabispasss apaicrilasegssogmtion ofpray wathehanges &Y bovel Behiends defipgd byithgency i n
femal e subjects. -Crofel erner at 250 and 500 ng bid was safe and, -conpared
to pl dseholl Catpradoedie fhagnosis oh IBH @ath ravst he assosipiep motmbodmebbevdt ency and
frequency. Crofelener at 125 and 500 ng bid produced a statistically

Si gni fhabaydnddecingaseniant bidthh bpaelrhastosheuhirie gsicintddreith tha yapionehental e
subjects with d-1BS. EXAMPLE 5: | NVESTI GATI ON OF CROFELEMER MECHANI SM OF

ACTI ONfpoia 1:0hiE ety elRke hRYRSEd thad Scokd®ithe Sl SealQfwtRfd 0 BMoHE and 5
crofel emer, crofelener at 10 and 100 pg/ nL was eval uated in a sel ected

panel | Al s IFI%,Q ged and
| L-1- ﬁ%ﬁdﬁg%pﬁéngggﬁﬁm%ea%l pﬁ% ||_i§14 |§4§n dﬁ%ﬁ%@g :f% | L10 and

| NF- a); @@&s g@%@&w i o?aéﬁ&mg%géoo%ﬁg B%ac?clﬁﬁzag%&aﬁ Rallf

glucoc ticol Sero propi o and

non- se d recep |nd|n a Cr.of e | so tested in
o S Sl 0P S SCERY P bl 00 32305 £, QL SRR RS, gL o0 st od
{ﬁgﬁgggn%g%ayﬂgpgs gwg;gée[égfsp%m%‘%[){e%%&?t@ o b Fib e 6 N 2re? DS pits

relief was unexpected and surprising.

[00149] In conclusion, crofelemer at 125 mg bid, {vas safe and its administration
resulted in improvement in the efficacy endpoints of pain, adequate relief, frequency, and
urgency mn female subjects. Crofelemer at 250 and 500 mg bid was safe and, compared to
placebo, appeared to worsen the diarrheal symptoms of coqsistency and frequency.
Crofelemer at 125 and 500 mg bid produced a statistically significant decrease in both pain
score and pain free days in female subjects with d-IBS.

EXAMPLE 5: INVESTIGATION OF CROFELEMER MECHANISM OF ACTION

[00150] To further investigate the mechanism of action of crofelemer, crofelemer at 10

and 100 pg/mL was evaluated in a selected panel of cellular cytokine release assays (IL1og
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[ 00151] Crof el ener exhibited significant (> 50% inhibition in the IFNYy,
IL-2, IL-4; IL-6; IL-8;, IL-10 and TNF-a cytoki ne rel ease assays as well as
in the TNF-a-induced and IL-1-induced PCGE2 rel ease assays at 10 and
1001.tg/mL (i e., all cytokine release assays with the exception of I1L-5).
Crof el ener al so displ ayed si%pificant cytotoxic activity in the ConA and

| L- 1- | Adicetndparandyt drigdnesd piEasksyse; Bt 2.4% Had: Hnb:thed; &bHA- nedi at ed
cytoki ne rel ease assays (IFNy, IL-2, IL-4 and IL-10) and the |IL-1-induced
PGE2 r eldeBsB-cd asdunoitaylabsssghsgCOX-g and CalX -2 yhgh@dseiyt,yand phd&2fidaid,t her , at
both 10 and 100 ttg/m., crofelenmer caused a 73% and 100% i nhibition in the

COX1 z : QS r t . i.fhi-gations and
A S el S e R S R
spirit_and sceope, as w |l bhe apparent. to those skil.led in.the art. The
shect FERGLEEAR R Lol e SR R Rt S i o oni v,
and the invention is to be limted only by the terns of the appended

cl ai nel-P&ieed friekipaglopss gssays ahwelbps Bges (rareapnndingdo s TOVF-¢uet W-ki ns are
entitled. Such nodifications are intended to fall within the scope of the
appendeducch XiGHrclda@0dkssAl | ref erences, patent and non-patent, cited
herein are incorporated herein by reference in their entireties and for

al | puopesigs to tlbgiarrexEbiiantigdtcist (250%) inAtitkindy @e TPMDY, T2t i109; or
patent or patent application was specifically and individually indicated

Lo be jnaqF ROTRY BUndXNPe] BjERRE riilhl bl il if Ble T oRHERQIGR  VIHAT 1S

TL-1-induced PGE?2 release assays at 10 and 100 pg/mL (i.e., all cytokine release assays with
the exception of IL-5). Crofelemer also cﬁ'splayed significant cytotoxic activity in the ConA
and IL-1-induced PGE2 cytotoxicity assays suggesting that in the ConA-mediated cytokine

| release assays (IFN—'y, 1L-2, L4 and IL-10) and the IL-1-induced PGE2 release assay may be
due to general cytotoxi.city. |
[00152] Further, at both 10 and 100 pg/ml., crofelemer caused a 73% and 100%
inhibition in the COX1 and COX2 enzyme assays, respectively.
[00153] Many modifications and variations of this invention can be made without .
departing from its spirit and scope, as will be apparent to those skilled in the art. The specific
embodiments described herein are offered by way of example only, and the invention is to be
limited only by the terms of the appended claims, along with the full scope of equivalents to
which such claims are entitled. Such modifications are intended to fall within the scope of the
appended claims.
[00154] All references, patent and non-patent, citéd herein are incorporated herein by
reference in their entireties and for all purposes to the same extent as if each individual
publication or patent or patent application was specifically and individuaﬂy mdicated to be

mcorporated by reference in its entirety for all purposes.
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1. Anethod of treating pain and diarrhea associated with a d-IBS
conprising adm nistering to a patient in need of such treatnment, an anount
of a nolecule that inhibits secretion of chloride ions froma cell
(inhibitor nolecule) effective to treat pain and di arrhea associated with
d-1BS. 2. A nethod of treating abdom nal disconfort and diarrhea

associ WHRAT W CA-AIMBEZI80onpri sing admi nistering to a patient in need of
such treatnent, an amobunt of a nolecule that inhibits secretion of

chl ori de i onslf rrometkod ef tredtingipaini and diambee exsbaijted it otd-1BS comnprismat

abdom nal disconfort and diarrhea associated with d-1BS. 3. A nethod of
treating pain asg@diattg taatpatiet iBicod @fptdhstrdagmad ninninsier dfragndlocde pat | ent
in need of such treatnment, an anount of a nolecule that inhibits secretion

of chloride ionghkiReiA s@&ladiodéﬂuﬂio@jdéwnsﬂﬁine@uéle%ngg@ifo@eﬁdlm@o treat pain
a (0]

associated wth d-1BS. 4. A nethod of treating m nal di sconfort

associated with ri,Sj .11 i A Qr_ atient in need of
effeliBe 1S R0R ol dFangEEf‘ g@%ﬁm@& QithQ-BP

such treat nent, an anount a no at inhibits secretion of

chl oride ions,from e i nhi bit.or I t.Lve: Leat

abdom nal di s%‘or‘ﬁ‘ %P@Ofigé%%ﬁ%gggég%}ugﬁl dgbpcfjﬁgbyt g%d @%’féﬁe%ea%%oggkgf&lgﬁé one of
claims 1 to 4, ip.which.the inhibitor is.an.extract m Crown spp. or

Cal ophyl lutn sp .SGC.’mH’F\%“%qlWBEte@ng%@p?}W@t glfne(?ﬁigf%ﬁ' GRS 4R 0 whi ch t he
inhibitor is latex from Croton_spp..or Cal ophyllumspp..7. The nmethod of
any one of cl ai g@ountadamolequigihaciRhibRessoRriopict grlonde igps fromasor of CFTR
function. 8. The nethod of claim?7, in which the inhibitor of CFTR
function is sel éohibitof molerulnkeffpchuptodrsatibsiomigp! dfscomfort and diarrhea

2-t hi oxo-4-thi azol i di none conpounds and 34( 3-

trifluoronethy) pisecigtf w6t d-BBSar boxyphenyl ) net hyl ene] - 2-t hi oxo- 4-

t hi azol i di none, tol butam de, glibenclam de and fluorescein or a derivative
thereof , di azpxisd@ethb@BBdedtinMpaiiii agsp¢lactidl wistul-IBS eodpribignadnggBtetingteaf ; 8-
br ono- cAMP, 8- (4-chl orophenylthio) (CPT)-cAWMP and 8-bronp-cGW, CPT-cGMIP;

verapam |, nifegdiRinpe nedl bF hith@hirttng h b8t STlalthdIERS: GARBURLS,
di phenyl am ne-2-car boxyl ate (DPC) or 5-nitro-2(3-

T (5 £ 1) wor oner R e g B R R e R0 0

t hi azol i di none; _N- (2-napht hal ) [ 3, 5-di brono- 2, 4-
di hydroxyphenyHﬁ%‘P(ﬁtﬁO lﬁgglvg} (ﬁ'gg%'ydrazi de (GLyH 101) or derivatives

t hereof ; mal oni ¢ aci d.di.hydrazjdes. ar..deri.vatives the .« | oper am de;
racecadotril ;% |“%d%:‘13ft:h91‘i1 ﬂtﬁ%/ﬁ?&g&b&ﬂ%’flf‘ %WF‘éﬁﬁ?aséﬂ%lﬁ%@W%}EﬁE@tcé’Fp%‘&’ﬁ& ani de;
pp2a; PP 1; PP2B; bisnuth subsalicyl ate; diphenoxyl ate hty ochl ori de; and
sparteine. 9. TREMFELHEE 1R PIHGALFHBCFOT Spch thRatment, G Amoup Rt He

inhibitor is a synthetic or naturally-occurring polymer conposition.
that inhibits secretion of chloride ions from a cell gnhlbltor molecule)

effective to treat abdominal discomfort associated with d-IBS.

5. The method of any one of claims 1 to 4, in which the inhibitor is an extract
from Croton spp. or Calophyllum spp.

6. The method of any one of claims 1 to 4, in which the inhibitor is latex from
Croton spp. or Calophyllum spp.

7. The method of any one of claims 1 to 4, in which the inhibitor is an inhibitor

of CFTR function.

64



10. The method of claim9, in which the polyner conposition conprises at
| east one nononer selected fromthe group consisting of catechin, .
epi cat echi.n, gallocatechin and epi gall ocatechin. 11. The nmethod of any one

of clainms 1 to 4, in which the inhibitor is a proanthocyanidin polyner

conposition. 12. The nethod.of clajm 11, i.n whi ol yne nposi tion
is isol ated f%-oﬁrnhﬁntﬁt%f’r} i%?%&&%ﬁlﬁ%ﬂq@%\@%%@ f\{s Seiege he met hod
of any one of clainms 1 to 4, in which the inhibjtor is crofelg r. 14. The
met hod of cl ai mfpB} the g cORsising & 2cihisrodnihisze idinans carpays Ae ehics y

adm ni stered in an anmount of between about 50 ng per_ day and about 750 ng
per day. 15. Theriflerboethgiphed]-ml@4carbaxymhingh) metlnfeaicsAdhioks4adm ni st er ed
in an anount of about 250 ng per day. 16. The nmethod of any one of clains
1 to 4, in whichhipalidinoat, tdibsrertde glibdncheidieand fluoasesrs eda darivativé east 10%
17. The method of any one of clains 1 to 4, in which the inhibitor is not

systeni cal | y absgh&gddiadikidellciiksied, @fnokidaatifngas anldgetheasdsi ated with
d-1BS conprising admnistering to a patient in need of such treatnent, an

amount of a nol %&#h e ,si-@lvht&r&ﬁneﬁﬁ%ﬁ&)t(E@@)-@Amngrﬂ-%n{om,rom a cell

(inhibitor nolecule) effective to treat the diarrhea associated with
GBS i Che B, kS R 00 BB SRl ArRBRET €
or that the T nn O amie S tirBotyTatl B S &5 HB0s- o
phenylpropylamino)benzoate (NPPB); anthracenc-9-carboxylic acid (9-AC);
3-[(3-trifluoromethy)phenyl]-5-[(3-carboxyphenylymethylene]-2-thioxo-4-
thiazolidinone; N-(2-naphthalenyl)-{3,5-dibromo-2,4-
dihydroxyphenyl)methylenelglycine hydrazide (GlyH-101) or derivatives
thereof; malonic acid dihydrazides or derivatives thereof; loperamide;
rraceoadotril; lidamidine hj?drochlofide; lonidamine; vanadate; bumetamide;
pp2a; PP1; PP2B; bismuth subsalicylate; diphenoxylate hydrochloride; and
sparteine.
9. The method of any one of claims 1 to 4, in which the inhibitor is a synthetic or
naturally-occurring polymer composition.
10. The method of claim 9, in which the polymer composition comprises at least
one monomer selected from the group consisting of catechin, epicatechin,
gallocatechin and epigallocatechin.
11. The method of any one of claims 1 to 4, in which the in.hibitqr 15a
proanthocyanidin polymer composition.
12. The method of claim 11, in which the polymer composition is isolated from a

Croton species or a Calophyllum species.
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19. A method of treating abnormal stool frequency, abnormal st ool

consi stency or presence of urgency associated with d-1BS conpri sing

adm nistering to a patient in need of such treatnent, an anount of a

nol ecul e that inhibits secretion of chloride ions froma cell (inhibitor
nol ecul e) effective to treat the abnormal stool frequency, abnormal stool
consi stency of3. ﬁ"rhemﬁmﬂﬁﬁnmpwﬂlﬁédéﬂa’ﬂé’dﬂwfpﬁﬂﬁlﬁ@smC\T\ﬁ’ £¥Mhe provi so
that the inhibitor nolecule is not a polyneric proanthocyanidin

conposi tion i sbiTatectfadarficlintdninsypch opfelaup kyterionoasgiandas oelzt t he

i nhi bitor nolecule is not crofelerner. 20. The nethod of claim18 or 19,

i n which t he nmet:h@ehifterel hedn aosmmt bfisswadnibousilen pg duy aahabageIF&mggent or
an anti-inflamuatory agent. 21. The nmethod of any one of clains 18 to 20,
in which the in?,blb&at is a small nolecule inhibitor of CFTR 22. The

met hod of any o clainms 18 to 20, in which the inhibitor is an

i sol at ed nat ujal r i B Lin6u@ of

setni synt het i %:Safﬂg)rém ¢ Ldagﬂﬁ%rlgﬁneil’ %@%ﬁ?gﬁlﬁgé{?% nahciﬂ%?lt@tgfédg% CFTR. 23. The
met hod of cl ai mé {3] whi ctsaﬂthe smal | nol ecule inhibitor of CFTR is

sel ected fromth ‘5?3 Blgc%ﬁ Xt ng of: 2-thioxo-4-thiazolidi none conpounds

et hyl ene] - 2- {119 SATKIGLBY DB PRAE 0P AN DR o CBERERETHe anc

fluorescein or a derl vative thereof, diazoxide, |emakalim m noxidil

sul fate and analdegsineiercddy at Bastifémo- c AVP,

8- (4-chl or ophenyl t hi o) (CPT) - cAMP_and 8- brono- cGWP, CPT-cGWP; verapam I

ni f edi pi ne, di7.fThazetioddifsny ponblclams |l e Aeinadngholia infubitor 1 not

di phenyl am ne- 2- car boxyl ate (DPC) or 5-nitro-2(3- -

phenyl propyl am restheiaibaitsoftlPPB) ; ant hr acene- 9-carboxylic acid (9-AC);
3-[(3-trifluoronethy)phenyl]-5-[(3,5-carboxyphenyl) net hyl ene] - 2-t hi oxo- 4-
thiazol i di nengg. ANmé@od ephttimleititdhka b{sdciated wihalIBScofprising administering

di hydr oxyphenyHmet hyl ene] gl yci nehydrazi de (G yH 101) or derivatives

thereof ; mal oni g, @%t%ﬂinmé@a6?5&%&@@@%hﬁﬁabuﬂt%?ahmé@wthathﬂﬁsﬁ@m de;
racecadot ril; lidam di ne hydrochl oride; |onidam ne; vanadate; bunetani de;

pp2a; PP1; PPZB %%Qgﬁ,@éﬁds%%&n @ugﬁdgw Rl chydrosdioninde; and

sparteine. e inhibitor is selected

from ar achi don| |ea hﬁsé(lélgt%h?ﬂ%h fﬂsd'mﬁ’ltﬁé gr,o &b &F%ﬂbl%r%l%u@gl mtic

acid, nyristic di ¢ aci l'um ¢ aci

fIavon0|ds flavonols pal yphenol s, . proant h c an oneric

pr oant hocyani di RSt & PPEEH Iy?%? PRIRRS ‘8 ag?(gsfffg) m’@%ﬁ%?e‘r?ged

t anni ns, Ieukocynanldlns anthoc anldlns yani di n ani di ns,

pr odel phi ni di ns Cadst: bﬁﬁ"ﬁiﬂﬂ? Qr thegy W@f@g?@%%é‘ﬂﬁcﬁ%&eﬁﬁl ocat echi ns,

epi gal | ocat echins, epigallocatechin gallate, epicatechin gal|ate, cat echin
gal late, gal | Bbat mcthon oftbdtmgabnefuat soel ﬁ’ﬁqumq%hflo@ﬁﬁéﬁﬁéco%ﬁ%%%es
terpenes, and terpenoid derivatives, tannins, alkaloids, saponins, norin,
and | uteolin. 2preséndretfhegtnof astsoﬁatbdm'yhaﬂimmrla@g@dman@@hmtoh d-1BS
conprising orally adm nistering to a patient in need of such treatnent, an
anount of ent er ipaddot WPHRUREssh tedafh@k enPimuth S JlMBid6iBe diat fapibakf ecti ve to

treat the diarrhea associated with d-1BS, in which said anmount is between

about - 50 ng per gdavat BRRIE idRGrdia BAI (ifkWitor molecule) effective to treat the
abnormal stool frequency, abnormal stool consistency or presence of urgency
associated with d-IBS, with the proviso that the inhibitor molecule is not a

polymeric proanthocyanidin composition isolated from Croton spp. or

Calophyllum spp. or that the inhibitor molecule is not crofelemer.
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26. A nethod of treating abnormal stool frequency, abnormal st ool

consi stency or presence of urgency associated with d-1BS conprising orally
adm nistering to a patient in need of such treatnent, an anount of
enterically-protected crofelemer effective to treat the abnormal st ool
frequency, abnornal stool consistency aor. presence of urgency associ ated
with d-1BS, i ACwcasethod of clagjgiorild, %@fﬁ%ﬁe%gﬁﬁf@@wﬁﬁ‘%ﬁ@?%ﬁay and about
750 nmg per day. 27. A nethod of treating diarrhea associated with d-IBS
conpri si ng or al lajmamistemigsanesnialggsic ggent pawl swrinflammetody sgetsuch treat nent, an
anount of crofelenmer (CAS 148465-45-6) effective to treat the diarrhea
associ at ed wi 2h ThemBShod of anhbohof demsridfie Lene which thomhibitat sd snwllbe
protected fromthe stomach in a formulation other than enteric coated,

sai d amount bi ogggliaidd @AbitbOoBTHER.I C- coated crofel emer at a dosage of
about 50 ng per day to about 750 ng per day. 28. A nethod of treating

abnor mal st 00b) fiH@GMERHDNL 18P BRS HBd1aiftsA8ko SONS WhlANEYinBibithf B8 Moeat®f
urgency associated with d-1BS conprising orally adm nistering to a patient

|1
in need of such Dlrrinf ShRSTR C Eﬁﬁ&]{h\éﬁ tRnideat the
abnormal st ool P%%lg%m : agnot ni gl%g?g%&g{)ﬁél&g?éeﬁﬁgf or pr egence of
urgency associ at ed E}%T he crofelen-nr is fornulated to

wi.th d-1BS. .i.n. Wi
be protected fr&rﬂaf"‘ﬁaeﬁys(fc(?f‘ﬁ‘gﬁ]ﬁahnﬁéorfogrnu ation other than enteric-coated,
sai d anmount bjoequival ent. t 0 enteric-coated crofelengr. at sage of
about 50 ny p%}-elg]ﬁ;?‘qt df Gl 74 pingghiph e §agt! .cui&lﬁ{)%d’fg‘?qﬁ’éati ng

di arrhea associated with.d-1BS conprising admnistering to a patient in
need of such tr éelesteshfromghe gioyp fensETting of ol Yot P#20HADARSPART WAS
conposition isolated from Croton spp. or Cal ophyllumspp. effective to
treat the di arr hed3dEsoidiuatcabtin)pienyl]iBE3-camoxmphety smedyieneltdthioxo-

bi oequivalent to an orally adm ni stered dose of about 50 ng per day to
about 750 ny ped-tHayoldfincrepbtbiuenitde, ghiBencfanniv¢ atfhafredceieat b dgriediver mal
stool frequency, abnormal stool consistency or presence of -urgency
associ ated W t htjgrdJBSlieRA:] BhiaBalad Thitbsid shifde b Malvat HRAfisr need of
such treatnent, an anount of a polyneric proanthocyani din conposition

i sol ated from Ofb%ﬂélcm, SQﬁ—cﬁﬁa'réﬂﬂ‘e‘M*l{Héﬁ(éﬂﬂﬂqA@%%ﬁ& BStforhQchamt the
abnormal stool frequency, abnormal stool consistency or presence of
urgency associ a _With. g o p.chesal, - i 020 nt to an
orally adm ni st tgr%gd%oség%‘%ﬁgg%f}tﬁ e%in%dlg%?g%?gﬁwé{%ggﬁ?hg%:m‘F%Bg%r day of
crof el emer.

31... The .net hod of a of cl.ai 1-4, 18, 19 or 25-30, in
whi ch the pati efiPOFeyamHGy SFitbeite (DFC) or s°nifio-30- :
phenylpropylamine)benzoate (NPPB); anthracene-9-carboxylic acid (9-AC);

3-[(3-trifluoromethy)phenyl]-5-[(3,5-carboxyphenylymethylene]-2-thioxo-4-
thiazolidinene, N-(2-naphthalenyl)-[(3,5-dibromo-2,4-
dihydroxyphenyl)methylene]glycinehydrazide (GlyH-101) or derivatives
thereof; malonic acid dihydrazides or derivatives thereof; loperamide; -
racecadotril; lidamidine hydrochloride; lonidamine; vanadate; bumetanide;
pp2a; PP1; PP2B; bismuth subsalicylate; diphenoxylate hydrochloride; and
sparteine.

24. The method of claim 22, in which the inhibitor is selected from arachidonic

acid; linoleic acid; oleic acid, elaidic acid, palmitic acid, myrstic acid,
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25.

26.

27.

lysophosphatidic acid, and niflumic acid; flavonoids, flavonols, polyphenols,
proanthocyanidins, oligomeric proanthocyanidins, (OPCs), procyanidolic
oligomers(PCOs), condensed tannins, leukocynanidins, anthocyanidins,
procyanidins, cyanidins, prodelphinidins, delphinidin, catechins, epicatechins,
gallocatechins, epigaliocatechins, epigallocatechin gallate, epicatechin gallate,
catechin gallate, gallocatechin gallate, quercetin, sesquiterpenes, diterpenes,
terpenes, and terpenoid derivatives, tannins, alkaloids, saponins, morin, and
luteolin.

A method of treating diarrhea associateci with d-IBS comprising orally
administering to a patient in need of such treatment, an amount of enterically-
protected crofelemer (CAS 1484}65—45 -6) effective to treat the diarrhea
associated with d-IBS, in which said amount is between about 50 mg per day
and about 750 mg per day.

A method of treating abnormal stool frequency, abnormal stool consistency or
presence of urgency associated with d-IBS comprising orally administering to
a patient in need of such treatment, an amount of enterically-protected
crofelemer effective to treat the abnormal stool frequency, abnormal stool
consistency or presence of urgency associated with d-IBS, in which said
amount is between about 50 mg per day and about 750 mg per day.

A method of treating diarrhea associated with d-IBS comprising orally
administering to a patient in need of such treatment, an amount of crofelemer
(CAS 148465-45-6) effective to treat the diarrhea associated with d-IBS, in
which the crofelemer is formulated to be protected from the stomachin a

formulation other than enteric coated, said amount bioequivalent to enteric-
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28.

29.

30.

coated crofelemer at a dosage of about 50 mg per day to about 750 mg per
day.

A method of treating abnormal stool frequency, abnormal stool consistency or
presence of urgency associated with d-IBS comprising orally administering to
a patient in need of such treatment, an amount of crofelemer effective to treat
the abnormal stool frequency, abnormal stool consistency or presence of
urgency associated with d-IBS, in which the crofelemer is formulated to be
protected from the stomach in a formulation other than enteric-coated, said
amount bio equivélent to enteric-coated crofelemer at a dosage of about 50 mg
per day to about 750 mg per day. |

A method of treating diarrhea associated with d-IBS comprisiﬁg administering
to a patient in need of such treatment, an amount of a polymeric
proanthocyanidin composition isclated from Croton spp. or Calophyllum spp.
effective to treat the diarrhea associated with d-IBS, in which said amount is
bioequivalent to an orally administered dose of about 50 mg per day to about
750 mg per day of crofelemer.

A method of treaiting abnormal stool frequency, abnormal stool consistency or
presence of urgency associated with d-IBS comprising administering to a
patient in need of such treatment, an amount of a polymeric proanthocyanidin
composition isolated from Croton spp. or Calophyllum spp. effective to treat
the abpormal stool frequency, abnormal stool consistency or presence of
urgency associated with d-IBS, in which said amount is bioequivalent to an
oraily administered dose of about 50 mg per day to about 750 mg per day of

crofelemer.
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31. The method of any one of claims 1-4, 18, 19 or 25-30, in Wh_ich the patient is a

buman female.
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