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[0001] Irritable bowel SYNPHRIME(1BS) is a comon
functional disorder of the bowel that has a pronounced
effect on quality of life. A defining characteristic
of IBS is abdoninal disconfort or pain. The Rone ||

DITagn®pliétiolcldi®k bandfi of bt 01 S PradfiesdPdtent application
functional gastrointestinal disorders based on

60/79%3?2,?@% Ma&olr 268 ahd uﬁ@.sf . (ﬁbh-?f@v'isi@ﬁal et Wi;ﬁc%%klg/ﬂfo, 152,

need 'not be consecutive, 'Int preceding

2 f om nal disconfqrt .or. pain that
filed A5ha A00R 45§ i Arihts RGP B NehneSrnibtetel B ke
(1) it is relieved with defecation, and/or (2) onset
is associated with a change in frequency of stool,
and/or (3) onset is associated with a change in form
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support the diagnosis of IBS include pain; abnornal
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[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 underlying
bowel habits: (i) diarrhea-predominate IBS, (ii) constipation-predominate IBS, and (ii)
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 may 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



and interstitial cystitis. [0004] IBS is the nost
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2004, M nerva Med 95:427-441). For constipation
-S-predoninant cases, ispaghula is often used to increase
dietary fiber. Where patients have pain and di stension
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comonly used. Mebeverine and peppermnt oil are often
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for treating IBS include beta-bl ockers, nal oxone,
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| euprorelin, octreotide and chol ecyst oki nin

. - , ' : .
b n T AR 4 M VRO L BB T o
. 1 0006] , Al osetron hydrochl oride, Lotrone
anti-dpe G e i o bR S W & e 400! ey Inigen Med
sel ective 5-hydroxytryptan ne 3a§5-kﬁs ant agoni st i s
2000:E 42 45 UPEOBAL 5 dbs SO0 BN e M 43T I kpricenatinadon
with severe diarrhea-predom nant irritable bowel
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and peppermint oil are often used in such cases. Other agents that have been tried for treating
IBS include beta-blockers, naloxone, ondansetron, calcium channel blockers, simethicone,
leuprorelin, octreotide and cholecystokinin antagonists with variable results (Martindale, The
Extra Pharmacopoceia, 31st Edition (1996) p. 1197).
[0006] Alosetron hydrochloride, Lotronex® (GlaxoSmithKline, Reserarch Triangle Park,
NC), a selective 5-hydroxytryptamine 3 (5-HT3) antagonist is currently the only drug
approved for treating females with severe diarrhea-predominant irritable bowel syndrome (d-
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-1BS.

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



Al t hough there are other drugs for the treatnent of
diarrhea (e.g. | operam de, diphenoxylate), such drugs
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The present invention relates to methods for treating
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bowel syndrone (d-1BS) by adm nistering a nol ecul e
for thd B@Elioration of stool frequency and gastrointestinal symptoms in patients with
traveler's diarrhea.
[0008] Citation or identification of any reference in this section or any other section of this
application shall not be construed as an admission that such reference is available as prior art
for the present application.

SUMMARY OF THE INVENTION

[0009] The present invention relates to methods for treating at least one symptom of
diarrhea-predominant irritable bowel syndrome (d-IBS) 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
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rof ecoxi b. [0010] In a particul ar enbodi nent, the
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as wclq as other cornrncrcll:ally 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
treatment, 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
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di arrhea associated with d-1BS, with the proviso that
diarrhgp asspeipticBiveithy d-FBY e@mpasing admtmséerp@ tg aafient in need of such

pr oant hocyani din conposition isolated from Croton spp.
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not crofelener. In yet another enbodi nent, the present
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ffective to treat the
ernbog ment, the present invention is directed to 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 molecule that
inhibits secretion of chloride ions from a cell (inhibitor 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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treatment, an amount of a polymeric proanthocyanidin composition isolated 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. In yet another embodiment, the present invention is directed to 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-IBS, in which said amount is
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Femal es. [0017] Figure 4 is a graph illustrating the
Femalepf oct of Crofel emer on Pain Score in Femal es. [0018]
Figure 5 is a graph illustrating the Effect of '
[00160Fegued & iresr groph Phwstrating e Effscts of CeefcDmpes on A degurd¢ Bslicf of IBS
[0019] Figure 6 is a graph illustrating the Effect of
Sympfone¥ ialFermateson Pain Score in Femal es. [0020] Figures
7A- 7TH show exenpl ary CFTR i nhi bitor nol ecul es usef ul
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[0020] Figures 7A-7H show exemplary CFTR inhibitor molecules useful in the methods of
the present invention. Fig. 7A is 3-[(3-trifluoromethyl)phenyl]-5-
[(3carboxyphenyl)methylene]-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
diarrhea-predominant irritable bowel syndrome (d-IBS) 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-ion channel (CFTR). Other exemplary

inhibitor molecules include potassium ion channel openers. Exemplary symptoms of d-IBS
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crofelpoby pleviate pameﬂmﬂhbd@rama iiiﬁcqunttalsaicmiamdswtth dt1BSeButthennthe
Croton spp. or Cal ophyllum spp., for exanple,
preseitfiofedtieimdrbaséd, iepargtlon thadiscarey hbddiibidd ion raagatidn kpithelial
associated with d-1BS. Further, the present invention

cells, fo% Ra9BR, thrdughand cysﬁe fﬁoﬁ%lsdtta?ﬁﬁ%ﬁt‘bi/ante Qaﬁa&tﬁn@é ire%%la!t&rbhlorlde-
ransport i nepithelial ce I's, for exanple, through

ion chtaﬁt?el or S:C%i nQB tei ?181}1 d C m ng&%&g%&%ﬁ%ﬂﬁég 2\1/1%0 4800
unexpﬁﬁ Sﬁlﬁé@f &q i -tﬁq,%tm}@ggzu(%f?i% %ré{r&&%g%&td%}tgbqe lbowel syndrome (d-
di arr hea- predoni nant irritable bowel syndrone (d-

IBS). Agditionaldiithq prseqnt ynveptien isbasednin pagly en theghsqogeygBapolymeric
part, on the discovery that polyneric proanthocyanidin
proan‘dxonmmdin icomposisaisas@atedl from Crodvdrospps ppCalophyThinogipy,| fbuerample,
spp., for exanple, crofelenmer, alleviate the diarrhea

crofelsyeR leEat thdldihBieal Spfipoas o @NBSIBIchss @bhorfiaegueiNedbuency,
abnormal stool consistency and presence of urgency, at

abnorﬁ’tgfsﬁg@lscoﬁélgt@hé s gﬁr&%n&eeéﬁlr%ﬂég, 3RS GRS E%iffégﬁtll% 1c8S&%n those

for treating tory diar For exa sages

pl‘eVICRIéF ugg%%or)taea ecretto %arﬁ{ (%gl e\églatl [& Eior%%ges pr?Ymusly taught to be

' set ora

adm ni s ered ente icallyprotecte
effeCtIVerITI]l treattl:ng secretory d{an%ea cgrEpr(l)sed 5, 50% mg of orally administered enterically-

protected crofelemer over two days, whereas exemplary dosages in the present invention
comprise between about 50 mg and about 750 mg per day of orally administered enterically-
protected crofelemer.

[0023] Chloride ion transport can be inhibited by a number of mechanisms. For example,
chloride ion secretion can be inhibited by affecting the function of the cystic fibrosis
transmembrane conductance regulator chloride ion channel (MR) such that chloride ion

transport is inhibited. Chloride ion secretion can also be inhibited by opening potassium ion



crofel emer over two days, whereas exenpl ary dosages in

the present invention conprise between about 50 ng and
wW@kewat130880 ng per day of orally adm ni stered PCT/US2007/067725

entericallyprotected crofelemer. [0023] Chloride ion

channplsh & o R AeIOBrFUE YA DL R DSk BT Eglation of

by affecting the function of the cystic fibrosis
¢cAMR.r ansnmenbr ane conduct ance regul ator chloride ion
channel (MR) such that chloride ion transport is
[0024i AhE by dtedibradis vansdenmbomesmodettiae reahatart ddoride ion channel
i nhi bited by openi ng potassiumionchannels in a cel

(CFTIRsar 480 am11Wa&@Pf&élh Qhichoths De&DadREcihidh WhihttRel e}tpfessmn of
bl ocki ng up-regul ati on of cAWP. [0024] The cystic

chlorlﬁé p&%ﬁﬂcﬁn& ANSEE (?f‘%%lg Bgéj%lﬁt?ﬁgs. g@@gbﬁﬁﬂ%‘hs 9@41‘”198’@ Science

Ion channel (CFTR)y 1s 0 acl protﬁln whi ch
245 lﬁﬁaﬁ%& nEAY ﬁb@ %reﬁg? it Rt R %Cﬁ?ﬁé%g‘?%é%”
ns et al Sci ence 245:1059; Ri orde

Drumg} ct al 1 5%, Cad ﬁér@@é Ié%nei@ts@ IR&h-&ralltd- 641 Grqm ofal. 1990,
Sci ence 245 1073; Drummet al., 1991, Cell 64:681;
Naturk3#7:38%; Rith afl al,, 1990 Natuge I3H7:6ﬁ8;%ﬂ;R0@nreg6ray akt 19911, Proc. Nat.
1990, Nature 347:382; Rich et al., 1990, Nature
Acad BT (358 88 1500 Retesn i €FTRIdestrolQGTeduee dlee abiNady .of Apidlstlial cells in
Sci. USA 88: 7500. Defects in CFTR destroy or reduce

the au‘vﬂ%s alidat EMn@ paRidRehd @{hepﬁésltés folscéBECIAb AN S inSTeGRdhse to
gl ands, pancreas and other tissues to secret chloride

cAMP-ﬂ{%ﬁla'te{& Jgﬁﬁﬁﬁ%ﬁ 1&1%1?%&89 b c‘ﬁ | A rgﬁe otARSkIL BPBARP-

nenb Fane

depeﬂé?lﬁg%% e PIERAL S R 2 W’v@@ﬁe Nriighet 19 Qgwelsh,

:2718. [0025] The nucleotlde and ami no acid
1990§%ﬁﬂ%ﬁbébzﬂﬁ CFTR have been cloned (Riordan et a
1989, Science 245:1066-1073 and are accessible in
[Oozsﬁheauﬂieoj'rddand Ancasgiid seqhiencehB 8668 Ranste beenSupssiFPRadrdan et al.,
under Accession No. P13569, respectively. [0026]
1989, ISatuinbd 2491008 B3| 09 aus&icbdsiblin GenBwmkhdds Afcetdién No. M28668

present invention include any
and in SwissProt under Accession No. P13569, respectively.
[0026] Inhibitor molecules useful in the methods of the present invention include any
molecule that inhibits chloride-ion secretion, ¢.g., by inhibiting the function of CFTR or by
opening potassium ion channels or by inhibiting up-regulation of cAMP, thus preventing the
opening of chloride ion channels. In particular embodiments, the inhibitor molecules of the
invention include small molecules 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, cCAMP blockers/inhibitors and synthetic or semisynthetic forms thereof.

Analogs, derivatives and modified forms of the inhibitors of the invention are also

contemplated.



nol ecul e that inhibits chloride-ion secretion, e.g.,
by inhibiting the function of CFTR or by opening
WQEoi0as3issim i on channel s or by inhibiting up-reRCl/E82001067725
of CAMP, thus preventing the opening of chloride ion
nnel ticul ar enbodi ment or
100275 S g ER oyt 5 (el vl daihe ROt e present
that are fornulated as to be imobilized onto polyners.
inventign. |Fpﬁ¢>sarml®teéﬂainelaa§b§@iq§tﬂedhat inlybiR&IFTRefynptéqs) inelade sparteine
natural ly occurring CFTR inhi bitors, potassium on
(U.S. ehtantmsd. 0pHnet7s;, thtaémﬁdihxb@odomhhddﬂubh tothesadebcribed, for example,
synthetic or sem synthetic forns thereof. Anal ogs,

in U.dl@hicMeh pylestian tubmaiibh 8bs f 00a80008 69 hend 0040289860, Qlich as 2-
the invention are al so contenpl ated. [ 0027] Many

t
thioxd1§" tﬁﬁ%ﬁlﬁﬁr} %o&g?ﬁhg r?tﬂd 3n§3e %‘tﬁlﬁ%otrn&ﬁ%h?fpﬁer?ﬁn‘gF 3chfbo§<l}‘1ﬁlenyl)
I ecul. t hat hi unctl n |n
e BiETEe {E‘C}h ot it s Biton el ) T BB 20l
nmpounds _such as those descri bed, for exanple, in
Gastrwr@rolpgy d30:5 ArpIl Y 658 FEmTPAbT AhriZothioiest- t@@@hd@%@,w@gs and
and 2004- 0235800, such as 2- thioxo-4-thiazolidinone
derivatiyapihgred§ Nﬁﬁﬁ-naphthalenyl)-[(S ,5-dibromo-
3-[(3-trifluoronethy)phenyl]-5-[(3carboxyphenyl)

2, 4dilyetdxybras) nthijhérelgydnt hydaats o sraaeglysie bidraside analogues or
described in Thiagarjah et al., 2004, Gastroenterol ogy

derlvaJﬂ%@s Bérebt 8L F{ee7 FFnBildifc 40id @lhy@FRRies or analogues or derivatives
hi oxo- 4-t hiazol i di none anal 6gs and deri vati ves

thereotzf?%giqﬁ%u ﬁ%ﬁﬁ&@ﬁ%@? uﬁﬂ?ﬁé %oé%&t?m?d’ehélb%e%gﬂmlde nd rrelated analogs
ot.he l ycin de r derivati :

o5 dosHih 6 FEwBRIL s Poiph lﬁﬁagoﬁf%&% MlofsieRipas fepetiys thercof
anal ogues_or derlvatlves t hereof (see Figure 7);

such agthesg epsqitbedsfos erammde ip &l B Rasmit é\@pllgqtioﬁé’wbh%oaé\l @and
rel ated anal ogs as described, for exanple, in US.

20040022 £y, aivbnothy2B8dyBPR; anfhloge DésAMPmrmGMP dleat inhalpit, rather than
t hereof such as those described, for exanple, in U S.

activaBaC@TR Apptidcaich a8 Budrhd-cAMBB-Mochl 2@ ARRY BCPRNPEAMP and
nonhydr ol yzabl e anal ogs of cAMP or cGWP that inhibit,

8 broﬁl@ Geip, tlpqrb@qpl vate, CFTR function such as

romd- cCAMP, 8- (4-chl orophenyl t hi o) (CPT)-cAWP and
[002853 A%dlqlonaf;vpmp?Pry 1n‘i1%r molecules include, but are not limited to: verapamil,
nifedipine; diltiazem; disulfonic stilbene compounds; arylaminobenzoates or analogs or
derivatives thereof such as diphenylamine-2-carboxylate (DPC) or 5-nitro-2(3-
phenylpropylamino)benzoate (NPPB) or anthracene-9-carboxylic acid (9-AC); flufenamic
acid (FFA); 9-(tetrahydro-2-furyl) adenine (SQ22536); 2',5'-dideoxyadenosine (DDA);
loperamide; racecadotril; lidamidine hydrochloride; lonidamine; vanadate; bumetanide; pp2a;
PP1; PP2B; bismuth subsalicylate; diphenoxylate hydrochloride; and sparteine. Additional

discussion and information regarding the above compounds may be found in Fedorak et al.,

1987, Digestive Disease and Sciences 32(2):195-205; Farthing, 2004, Expert Opin. Investig.
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[0028] Additional exenplary inhibitor nolecules
i nclude, but are not |imted to: verapaml;

waoedoedsqssne; diltiazem disulfonic stil bene copgUSET/067725
aryl am nobenzoates or anal ogs or derivatives thereof

e amn a
Drug St P - 18 S e B B bR b BT o Baivep et al, 1996,
ant hracene- 9-carboxylic acid (9-AC); flufenam c acid
Kidneypmgynatigngl 49 1r5§ﬁylé9¥,_@alfqg‘qa>¢t 3l. g@@ﬁ,, GaT. (@@jﬁ@g}lacol 4:497-503.
2',5' -di deoxyadenosi ne (DDA); | operam de;
Additioneledisaiesion hnd &xadgrieschifiedlonild mhmhiebhlihﬂaétord aoiddalvsetein Greger,
vanadat e; bunet ani de; pp2a; PPl; PP2B; bisnuth

1990, & E&ds i Hndy@olodl RO enox Rl at £l BV&%Q&I&Q&&? PetenBddl non-patent
spartei ne. Additional discussion and information

refere{eltg&ga gfn@%gﬁ?edalgpﬁé?er Mﬁl Y egt‘?r gund in Fedorak

Di gestlve sease an ci ences 32(2):

[002913%1}'% SWFI%%N Qgg]%eb]l%]gg% ongfspo 15616%3 p@tass%%—if@r{ I%‘r%nnel o%eners such
546@;) 75 1-763; Sullivan et al, 1996, Kidney
as diapoeids, hepekahm andgningsigil pslate, asar lbisralagd aél@logs s those
Curr. Opin. Pharmacol. 4:497-503. Additiona
descrititd trssamopleamd) -§xﬁatpmté‘§0-dt23ék92@r i de channel inhibitors
are disclosed in Geger, 1990, Methods in Enzynol ogy
[0030] QU3 aBXKR@mpAlrl, irdfibitdrendlesudgdhelgdpadtenatly aoehrring CFTR
non- patent references are incorporated by reference

mhlblhﬁg gddsyinthctiB 8k SerBiffth&@ld Bims (R8P InclyRl Rk tRIm If@a%h&as
of the’invention also include potaSS|un}|on channel

1nc1ucﬁl?ﬁe ?5?1{ Eotﬁﬂr?ltkd‘?§ lcgéo%zr% e(éieﬂanoﬁgﬁ 1a%daf?(ﬂm &h%@eq{lé as described

as re at ed anal 0gs suc

in Schug 3oy ABAr L it | R aﬁw@a?clﬁ@ﬂ%guﬁ@éhmﬂed to,

i ncl ude naturally occurring CFTR i nhibitors and
arachiggpicgeid; ingJeicseidh elgittased: iclaidio perd, RavaitEcicid, peirigte aciflor
exanpl e, flavonoids including, but not [imted to
lysoplospbatidieiad ead mifavoic eicds flaswlodst pdlyphamwlss poeathoegmsding

described in Schuier et al., 2005, J . Nutr.

ohgorﬂ;&ﬁ; I%BQIQh&gr BidifsqUPCsp@iréls ahidelis gl ands {POOY); fanfink @dndensed
arachidonic acid, linoleic acid, oleic acid,

tanmn%I f%h (%n%’ﬁhﬁils, M{&%&ﬁm@’?&gwaﬁycﬁﬁ%'g‘: HCRY.and C1 C2) cyamdlns

yso sphatldlc flum aC|d flavonol’s
prodeg)%géﬁ P?fg(ge %1’1111 {n(rs:an% a@p'l%l'}% Ll ghgaé%ﬁ'ﬂe ch1115' egllgellocatechms
eplgalqocatec%m gaﬂgtre” enpslcatec ?ndg I’hsate catechin gallate; gallocatechin gallate; quercetin;
sesquiterpenes; diterpenes; terpenes and terpenoid derivatives; alkaloids; saponins; morin;
luteolin; baicalein; and apigenin; and oligomers, polymers, copolymers and derivatives of any
of the foregoing.
[0031] In one preferred embodiment, the inhibitor molecule is a proanthocyanidin polymer

composition. In another embodiment, the proanthocyanidin polymer composition is an

aqueous soluble proanthocyanidin polymer composition. In another preferred embodiment,
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tanni ns; | eukocynani di ns; anthocyani di ns; procyani di ns
(e.g., B1-B5 and Cl1-C2); cyanidins; prodel phinidins;

wa@lelophsess2li ns; cat echins; epicatechins; gall ocB€BURINTN67725
epi gal | ocat echi ns; epigall ocatechin gall ate;

. epicatechin | ate; catechin gallate; | 1.ocat ch|n
the m@ﬁﬁ?famgf%%l%%%? PHESCUdRYFRIPR AR08 §ystfam€%?w%8§ﬂ or ar¢ modified
terpenes and terpenoid derivatives; alkal oids;
not todgpwsiemeallyabionbed whagidmmnisisaidiéy.n; and api geni n;
and ol i gomers, polyners, copolyners and derivatives of
[0032%Ryoanfhochenidios egai grgup O@RAEnskd tamnenspT &fngnsragel found in a wide
enbodi nent, the inhibitor nolecule is a

varietP bPpRIAGEY ard dlhgiflealay BRRert9 lable®t-cohden8&R MKy plants used in
enbodi nment, the proanthocyani din polynmer conposition

tradltl'oﬁal%ecﬁﬂﬂégm a%ﬁleﬁ{tyrﬁe(fdh ?a&#sr}gpagﬂhg%ﬁha/@%leé(m d to contain

COI’TpOSI tion. n anot erre ment t

ul es_of rese 0 .
tannins 84 Bit BlorPre ity P b8 sl SER »329%%90656““5@
stem cally absorbed when adm ni stered orall 032]
32: 10&? oAHB ) ahi PRsChse Fhagp oyl of0:ESHadageke %%ml
Tannins are found in a wide variety of plants and are
Pharng [Bagls #2692 )a€ rusictehtracth fidmongdieip hleplants,donctanmée Pyhantlyus
plants used in traditional nedicine as treatnment or
angol@tiopityBaptisnifids, Hivabedieshohave hieemtidoumhdalt uatioes idiapimal tests
tanni ns and proant hocyanidins in particular (see,

(Onw&kddme a}{@%ﬁmﬁ@roewﬁl Dlég%ﬁl aﬁ’@l’ﬂtﬁ)@gﬁdﬂ §t3r 1Y, égwﬂl@?e%le and Lot,

Yoshi da et al 1992, Chem Pharm

1991, eﬁ){yrlg%:st ) #5%2 2n§ru8:@ ?%%aﬁamﬁ% whllnft%rﬁl(%nsz gl n%%rtlcular extracts
us ,angol eni.s and Baphi.a nitida,, have been

from ‘EF%CW]BQIE RSN PR aReE NS el phoraRid b D arE: or PropRylactics
(Onwukaene and Anuforo, 1993, Discovery and

for digreliee\HtS. BatensNg1 3,04 oholls Faeensam RatenigNo. 44 gPo).
Phyt ot herapy Res., 5:254). Crude extracts which

[0033¢ Brdaathocyamdinm are ciompp'swd ofca st tewot aragdrs nianomec anigithat may be
pods and sweet chestnut wood, have been proposed as

of thetsh@dbiaifcSer® imddoaRhY kaedtines Thomotbaer LR (fdhctnllyRaingat
No. 5, 043, 160; European Patent No. 481, 396). [0033]

"leucdan 8RR ﬁ?rﬂrg %&%raﬁ fﬁ&%ﬂ@@ﬂioﬁ&dﬁ%h GARLuINtQhins,

nore Its that may be of e sane or

NQTES Ill%eﬁ%a{tle'lc tlﬁ'lsr ﬁavanoFs Ay S, h havan 3,4-diols,

MR
leucocyanidins and anthocyanidins. Therefore, the polymer chains are based on different
structural units, which create a wide variation of polymeric proanthocyanidins and a large
number of possible isomers (Hemingway et al., 1982, J.C.S. Perkin, 1:1217). Larger
polymers of the flavonoid 3-ol units are predominant in most plants, and are found with
average molecular weights above 2,000 daltons, containing 6 or more units (Newman et al.,
1987, Mag. Res. Chem., 25:118).

[0034] Proanthocyanidin polymers are found in a wide variety of plants, particularly those

with a woody habit of growth (e.g., Croton spp. and Calophyllum spp.). A number of
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"| eucoant hocyani din") are generally nononeric

flavonoi ds whi ch include catechins, epicatechins,
w@aio7admsechi ns, gal | oepi cat echi ns, flavanol s, PCT/US2007/067725

flavonol s, and flavan 3, 4- diols Ieucocyanidins and

ant hocyani di ns. fo e ymer chains
differg (RO AP B e RO el Cro omizopsvrtaliys Groton
wi de variation of ponnErlc‘ oant hocyani dins and a
palangsgiige Craiem &achlsti, bexen m@rp%ﬁé ped Creten depaenoidaes, fund in South
1982, J.C.S. Perkin, 1:1217). Larger polynmers of the
Amerfclaapmdnan'ech 18d oiscous la&x asecyled bangmaletDrago onYPragérenBod". This
and are found with average nol ecul ar wei ghts above

red, V%C&Q;Qat@ﬂ i WRisly I6RRAoR it@ﬂleﬁlcﬁfal BrtieBliHop ek MaMIRD. Se Patent No.
al ., 1987, Nhg> Res. Chem, gn? [ 0034]

w1%%@ﬁ%ﬁ?@%ggwwwﬁggwﬂw i
. Cr Cal
Compﬁ{atﬁ%ne? P sPertrdep P o e neBRfoe AR Bl agbhe (See also

oton sakutaris, Croton ssypifolius, Croton
Ubl”%ﬁ&F alnd PRy tamestigne. la€h) %@q ProgRtBPQHNKNR PYY BERFAROSHioM Was
Croton draconoi des, found in South Anerica, produce a
shown echaye goidvisl ketivaty @ablst?avar@ly Savigrses hileluzbiT@@smratory syncytial,
"Dragon's Blood". This red, viscous latex is wdely

influekz parafrdtuch asandadipes vausgsr O PhicesNo 2 1 e9%digitedisdlosss the
Patent No. 5,21 1,944 first described the isolation of

isolatidl oREANEQHDUS VIHRL g&h%@iiahﬂ&iﬁ 0 a/iix\e'ﬂ cQﬁ&bMﬂﬁ&n from Calophyllum
conposition from Croton spp the use of the

. al so Ublllas et
inophGRAPARHE A AN SoAPbKA &yl R0 O hocyani i
| yme ition was shown to. have
10035 FPP e SRR B AT BTN (LB g5 HE b Fgsent invention
respiratory syncytial, influenza, parainfluenza and

are prpfpadisisolarddedn aGraion pap.¢xiCalgphy Bum spn by any giegied known in the

di scl oses the isolation of an aqueous sol ubl e
art. Fqpregampleo thy amd aghithro cpanirimepolyonerposipbsitinn frag rbe Gallapd ftbiumtroton
i nophyl um and the use of this conmposition as an

spp. 0@ @”aio&b'hfll&im SHE My .thd OGN dEcRIPd B Fxapida D] iaey@digtidied in U.S.
pol ymer conpositions useful in the present invention

PatenfN ﬁ 25 ﬂf 9?443&}I i Ubiieds@t 80 1o "P’Iﬁrté?h&hé’iﬁe % p’ﬁ7
ophyl un1spp by any ‘method "known in the art. For
[003 6E Xé 5?136 oli)r’glt‘ 8 feglbi%gm h?ca“%/parﬁa!m flocygnld){lnf)sorlyrﬁgrr@o%’potsftl%ﬂ of B
invention is crofelemer. Crofelemer (CAS 148465-45-6) is an oligomeric proanthocyanidin
of varying chain lengths derived from the Dragon's Blood of Croton lecheri of the family
Euphorbiaceae. Crofelemer has an average molecular weight of approximately 1900 daltons
to approximately 2700 daltons. The monomers comprising crofelemer comprise catechin,
epicatechin, gallocatechin, and epigallocatechin. The chain length of crofelemer ranges from

about 3 to about 30 units with an average chain length of about 8 units. The structure of

crofelemer 1s shown below:
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spp. or Cal ophyllum spp. by the nethod disclosed in
Exanple 2, infra, or disclosed in U S. Patent No. 5,21
waz2é443s82in Ubillas et al., 1994, Phytonedi ci PEI/LS2007/067725
77-106. [0036] In one preferred enbodi nent, a
proant hocyani di n pol ymer conposition of the invention
is crofelenmer. Crofel enmer (CAS 148465-45-6) is an
ol i goneri c proant hocyanidi n_&f arying chain | engths
deri ved fron1the EXagon s B %» of Croton lecheri of
the famly Eup 3 A EF .has an average
: ¥ 1900 daltons to
approxi mately 2700 g8t of The ‘gonogers conpri si ng
moﬂﬂamrcmmnsrcaed@ﬁ REsat-echin,

gal | ocat echi n, ndDEpléaIIocat 1. The ichain | ength
of crofel ener riangés, +rey 3 ocabout 30 units
with an average* chai i ] h of aboutR 8 dflts. The
structure of crofel e MM beI fHerOH Ii 3 O
wherein the average n=§, ‘037] An e Uillustrative
met hod for isolating grpf elgmer capae, ’ﬁgd in US.
Pat ent Publication No. )i 3019f89 he ntents of

whi ch are expressly incorg | erein. [0038] In

ot her enmbodi nents of the ifventTon&a raw | atex

obtai ned froma Croton spegites or a Cal ophyl | um

speci es or an extract obtained froma Croton species
or a Cal ophyl |l um species that are not specifically
pol ymeri c proant hocyani dign, g@gpg@{tlons are useful in
t he nmet hods of the presen i'nvention. Exenplary
extracts are described in Pﬁr§ n0S et al., 1979, J
Phar ma. Sci. 68:124 and Set 1.977, Canadian J .
Pharm Sci. 12:7. [0039] In particular enbodi nents,

wherdiffHc RV £QLe B4 ecul es of the invention useful in the
met hods of the present invention are antlsense

100379 RSB ERHL SR P B RSl LhSBIEDT . P

expression o |sense nuc

aci d he net hods _.of present |nvent|
Publicifign o 2@5&199@@5 e TORAR af & hsdu i BSTaHEQ g tod Herein.
si ngl estranded, RNA or DNA or a
[0038] In other embodiments of the invention, a raw latex obtained from a Croton species or

a Calophyllum species or an extract obtained from a Croton species or a Calophyllum species
that are not specifically polymeric proanthocyanidin compositions are useful in the methods
of the present invention. Exemplary extracts are described in Persinos et al., 1979, J. Pharma.
Sci. 68:124 and Sethi, 1.977, Canadian J. Pharm. Sci. 12:7.

[0039] In particular embodiments, inhibitor molecules of the invention useful in the methods
of the present invention are antisense oligonucleotides to the CFTR nucleotide sequence that
inhibit expression of CFTR. Such antisense nucleic acids useful in the methods of the present
invention are oligonucleotides that are double-stranded or singlestranded, RNA or DNA or a
modification or derivative-thereof, which can be directly administered, or which can be

produced intracellularly by transcription of exogenous, introduced sequences. The antisense
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nodi fication or derivative-thereof, which can be
directly adm ni stered, or which can be produced
WO paorasesBt ul arly by transcription of exogenousPCT/US2007/067725
i ntroduced sequences. The anti sensenucl eic acids can
be tested by 0 nmet hods, t o co fi r abjlit 0
nucle ghidb R EPHeR BHEOP O BRGNS LGSR pPosslogRnH CFTR
CFTR, [0040] In certai n enbodi nents, the CFTR
functign by senkieng genressionadfi@sRean be of at |east six
nucl eoti des and can be preferably oligonucl eoti des
[0040] TaogtangerhbadmEnts otha KHUR Sdisalse goclocl aealksicde by of atricast six
speci fic aspects, the oligonucleotide is at |east 10

nucledtitich @8d tHESe praferdb®RsligohaclRbGd @ FandRs, frdh 6lt€asdut 500
nucl eotides, or at least 200 nucleotides in I|ength.

ohgon-uafaeoﬂhé qﬂ%ﬁ 0L b Eots 47 of?go e RWNAE 19U TRGtfes, at least 15
it

an ure erivatives or I ed verS|ons t GFGOf

str ded, or. .doubl .
nucle%t i S’Oaﬁ& e BhcpEr ﬁﬁ%ﬁ# PG pdsuthoths: .
) ? nnlety pholfhate backhone usi ng techni ques

Ohgmwg tifergina be PN!P»@r OHIHMSTIE FUHYESS &6 drdetivas oF methf}la%
ot her appendi ng groups such as peptides, or other

versions theoeadogngleratrandgtiob doutd ¢-stranded. ngdiggnucdmtide can be modified at
particularly when adm ni stered orally. The

the bag¢ @ity GhgatrheletytraypHogpiadslbddkBoh cadsigngclipigues ivashl iaidwintis the
structure with substituents generally known in the

art. TR &li Cgoh@@ééﬂdeﬁﬁaﬁ%u’d@%ﬁfef ﬁ’ﬁ&ﬁﬁﬁg% s kudP sefepti8esCaothsr

used to as an i'nhibitor of CFTR i on by decreasing

o105 581 0,80 B B FeSERIE S0 B BB B 1

ene orrespondi n Its own
oligoRiclsiifs v 5 bt rag et an s JeRgds W@ﬁ&bﬁ&uw generally

PTGS. Since the only RNA nol ecules normally found in
knowg Hethgywttopl asm of a cell are nol ecul es of
si ngl estranded nRNA, the cell has enzynes that
[0041} émd@NAzietea‘hntncu(RNiARI‘Molbmlma‘tﬂwg\mech tsascapnnbibrtongf CFTR
21-25 base pairs (approximately two turns of a double

functibe bl ¥pereddey epidssion 9€ CFTRARN Afis téfneliras giebility P doables
enough fron1the sense strand so that it hybridizes

strandgtri] g{%}é BRINAPo %Hﬁﬁﬁrﬁrt}{e é)%ﬁé&%lo%e(qlé Eﬁg%?e Cg ﬁ%%hg%ﬁi:tsgo&ﬁ
sequence. RNAI is also called post-transcr1pt10nal gene silencing or PTGS. Since the only
RNA molecules normally found in the cytoplasm of a cell are molecules of singlestranded
mRNA, the cell has enzymes that recognize and cut dsSRNA into fragments containing 21-25
base pairs (approximately two turns of a double helix). The antisense strand of the fragment
separates enough from the sense strand so that it hybridizes with the complementary sense
sequence on a molecule of endogenous cellular mRNA (e.g., a human CFTR). This

hybridization triggers cutting of the mRNA in the double-stranded region, thus destroying its

ability to be translated into a polypeptide. Introducing dsRNA corresponding to a particular
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hybri di zation triggers cutting of the mRNA in the
doubl e- stranded region, thus destroying its ability to
wheoorn3nsst ated i nto a pol ypepti de. | ntroduci ngpEBRE07/067725
corresponding to a particul argene thus knocks out the
S, own ssi on of that ene in particul ar
sene s kn@i® GRS PGS St ErBesio e eBORAArig I iayos and/or at a
enbodi ments, inhibitors of CFTR function or expr essi on
choseg simche apt aners of CFTR. As is known in the art,
aptanmers are macronol ecul es conposed of nucleic acid
[0042{ én gther EhFgdibbiAy, ihhidttodsioh CRIIRgfuhttyort @ expsypson tarcbe aptamers of
nol ecul ar target (e.g., CFTR). A particul ar aptarner

CFTRYRY iDRnsasfrthded, épyar@erb bRaAscromElce@bs Q&nll&%a@ ene&1dbdcid (c.g.,
is typically about 15-60 nucl eotides in ength. In

RNA,??I?JIA?] P bind t%'hﬂ? FPZ. %cfﬁc%&%c%l%@g?gesg |h€;| PRYA arﬁh%lé]r

|t|esf r targets tires

ico W _nanono range for proteins).
apta“%a Be ZhocePot B alBPe Bl ET GG o SRRy apput 15-60
nent t hereof . can be achi eved through nethods known

nucle(i’tﬁief» Helegeth. Inpgiditiopdpbred spagfiareretamess bryeyereligh gtfitics for
usi ng the SELEX (Systematic Evol ution of Ligands by

their tEsgetsegt, iaffinitew in dipineolae tonlow @Naeplar sange Gl photeird . Sglection
Sci ence 249:505-510). [0043] In certain enbodi nents,

of aptamec@nhdt ket Yindha CFIRNGIS: frapnidne tHekebR cai@be behidigd dhrongh Mmethods
nmet hods of the present invention. Exenplary antibodies

knowﬁ ﬁl ﬂ;E TR Béexd8DEs bpehctstalBe %e’%&@@ﬁﬁn% RS IS ( Ratindatic

which is incorporated herein by reference inits

e g P LA AL R 1L B s
2495§§%E ds for making antibodies to CFTR or an

ogeni ¢ fragnent, preferably an extracellul ar
fragnent of CFTR are well known in the art. Once the

[0043% k. Pmernb%dlmé@ﬁs iy ibedxithal bindaie the CEIRewnéds used mghe
known net hods, supra, for determning its

methoglf OE giei pr@aesisvémiomnﬁkdmhplhnyganﬁﬁ@esf tor(cf TR are desotbedsn WO
chl oride-ion transport. [0044] According to the

95/06060/ € diSdleosueddRvhich $s iﬁlb@%ﬁﬁ[ﬁd&le&ﬁn ol Refereded inMatdntigsy. In a

or anal ogs thereof, e used as an i nmunogen to
prefem@é&n@tﬁg fhl %ﬂﬁ@o?iy% 'CFFIT R RO £ € cHblIAR: portion of the CFTR.
Methods for making antibodies to CFTR or an immunogenic fragment, preferably an
extracellular fragment of CFTR are well known in the art. Once the antibody has been
produced, it can be screened using known methods, supra, for determining its effectiveness in
inhibiting CFTR function, such as chloride-ion transport.
[0044] According to the invention, CFTR, its fragments or other derivatives, or analogs
thereof, may be used as an immunogen to generate antibodies which recognize such an

immunogen for use in the methods of the invention. Such antibodies include but are not

limited to polyclonal, monoclonal, chimeric, single chain, Fab fragments, and an Fab
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i mmunogen for use in the nethods of the invention.

Such antibodies include but are not limted to
w@oioyabwssal , nonocl onal, chinmeric, single chai PCT/B&1907/067725

fragnents, and an Fabexpression library. In one

enbodi nen anti bodi es to.a portion of expos d o
CxDrenYi it HeoBreRE ey angibadisy it RuEion pggﬁﬁ G

_fragments which contain the idiotype of CFTR can be
Oumﬂ@éﬁgﬁaﬁﬁdﬂ%pﬂﬂh%Wn techni ques. For exanple, such

fragments include but are not limted to: the F(ab')2
[0045] Aagibvedyt fragrhatts eaivhlvenfimttic cddtypy opE€p$Rrradibggstdratnd bf known

the anti body nol ecul e; the Fab' fragnments which can be

technig@RE Fat @dnthe, rsﬁ&ﬂﬁag'iﬂeﬂt@ﬁicﬂﬂdé Bl ird @oDlimAGES: tHe H(WE)2 fragment
(ab’ )2 fragnent and the Fab fragnents which can be

whichgc%ﬂ%re a‘pd/ b% E b1 Qcdtidf ot a{?ﬁgﬁ%};%r g{ﬂl SHVELD fragments

papa| ucin agent uction of

which, cgltg &%%%#%ﬁfgg %{;ee uggx&%tpa alggltdgi ggﬁ - Eégk)b)adfgagéqaeﬁt %%d the

ELI SA (enzyne-|inked i mmunosor bent assay Any
Fab fragippis WoidFnibe g@ﬁ%raf&ﬁ#Yttwa&ln&%la@av@gdyeﬁvlswla alﬁha%pam and a
transport can be used or nodified appropriately to
reducinggzenthlet the prosiuctiondé fmtibodiod, seratreng & thxdhdsbied antibody can be
chloride-ion transport. For exanple, chloride-ion
acconpldhaiior fecloffuddgnogadn the dresle. BLISH (bndaine-litiké® uhendsorbent
its effect on CFTR function. An exenplary nethod for
assay). €sting whether a candidate conpound inhibits CFTR
function is described in U S. Patent No. 5, 234,922.

[0046Ewn§frhé{ho@k@%£nqﬂé %(1) 'Eﬂ%tlt ﬁl%ﬁ%u?eé cﬁll&r?c{é nﬁttr%gsrpwlrtt r{én%e %%ci or

essl (‘en enou reco
rnodlfo L ?)Eq%lr% 13@‘[0 tlg%@%ie Ct | Vglb(f)r of %FC-BI- nga'l WHQ'% F@wde -lon

cholera toxin, E. coli I|popolysacchar|de) and

transpaffeF @icerMDie AP HAG QL FHEPRIS Calt &S wed duteaick Candidatgemolecule for its
current is less in the presence of the candidate

effectionl GEIR Gunator dpearcatplary nzetloed for rsting whethct @chndidate ¢dngpound
candi dat e nol ecul e, the nol ecule inhibits CFTR

inhibitsUTETR Ginctibn o digériden) 8rBat&e Nee 8284 90 Bradlywh icetilidate
uses Ussing chanbers to neasure the chlori de-nedi at ed

molec‘ﬁﬁlﬁ :%5‘1’{[%&5‘[% q)g%%rzdggggpﬂegsl%anTRr(eﬂ ﬁousls)ztggécorﬂbinantly),
optionally with an activator of CFTR such as a CAMP agonist (e.g., CPTcAMP, db-cAMP,
forskolin, IBMX, cholera toxin, E. coli lipopolysaccharide) and wholecell membrane currents
are measured. If the current is less in the presence of the candidate molecule as compared to a
cell not contacted with the candidate molecule, the molecule inhibits CFTR function. Another
exemplary screening method which uses Ussing chambers to measure the chloride-mediated
current is described in Schuier et al., 2005, J. Nutr. 135:2320-2325. A similar method is
described in Fischer et al., 2004, J. Ethnophann. 93:351-357. A particular high-throughput

method for screening for inhibitors of CFTR function is described in Galietta et al., 2004,

Curr. Opin. Pharmacol. 4:497-503.
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described in Fischer et al., 2004, J . Ethnophann.
93: 351-357. A particular high-throughput nethod for
waereasissy for inhibitors of CFTR function i s BEBURI0BOE7725
in Galietta et al., 2004, Curr. Opin. Pharmaco
497-503.[.0047 n enbodi nent, . t he
10047 SRS SRRt lﬁe %ﬁ%%?%t%%%&&ﬁgglﬂﬁta Caﬁlpound and an
activator of CFTR functlon with a cell expressing
activagrpRCEFRaBinetiongvithe celh cxrruelsdndBpanershting therchiarideion-
produced by the cell, and conparing the current
dependedduoent fryducke by dhnt @d:lt adl cehparing thd@ircnt pedtcqrbydtic eehtacted
by a second cell contacted only with the activator of

cell tdFhd Bufré lddRided WL E&oRd dell exRictéymal wath thélhétRAtor of CFTR
produced by the cell contacted with the candi date

funCtIEP Li& 238w gp O?Gurggntgp@duc ﬁ# th%fceﬁ léBﬁtg&gd REBIHE Efdidate

e secon tes t he can
|nh|b|tor ction

moledfR RSPyt Pyf fﬁhe 1R B baer? bpdaC L by @%tsswnsfce@ﬁ%ates that the

function i.s a cANVP agon|st I n anpot her aspect, TR i
candidate Brisichlsris Py inbibiios €5 € TRrfupgtione iy g asy%&é]hla ffmbodlment the

anot her enbodi rent of the present invention,
activagay el Gk Rofuingtiorcis ersiAd P peerast. neangdwd aspsc, GEAR i yecagwmtagtly
that inhibit chloride-ion transport, such as those
expredsbdin theleely.t CFTR function. Conbinatorial chemistry is
capabl e of creating libraries containing hundreds of

[0048] MOMSARG S o d HHR Qpﬂl‘é%resgﬁﬂﬁvéﬂtloﬁhé&ﬁblﬁ'ﬁbfnﬁ‘;‘chermstry can be used
structurally simlar. Wile high throughput screeni ng

to 1de€ﬁ§%r§§1$§ 1A %h?l%?@rﬁ&r?de‘-’fo%&r%gfoﬁl{ it Jl%ﬁc?se\{ﬁzﬁﬁnﬂlblg E%"Tkes

nit nOWN new approaches

functlalil r{gq{gdli%\é?e]tlog haé{ 1%?%%1] E:é) I e%[uﬁ% ?ﬁqlg];rfs%g?imng hundreds of
diversity. (See e.g., Mtter, 1997, Journal of

thousayslg o€ FeraPounarmar§f witieh mag be sraqturajlggigijar) Whele high throughput
preferred enbodi nent, the inhibitor nolecules used in

screettiheprogtdnoose odpableeofi smweming thesavast hibtariss betadimiiyafol nown
systemnically absorbed when adm nistered orally. Snal

targetf@le@CppasicRgtha0t bedn dbvbidped that achic e 3WBdrRFOE &hhl¥er dimension but
absor bed when delivered orally can be nodified to

whichl ﬁg%ﬁg Fnriﬁﬁﬁl}elﬁ glrlf:mﬁggc?(fﬁrsft? RSecUg Vit flooALLERRI & Medicinal
Chemistry 40:1219-1229).

[0049] In a preferred embodiment, the inhibitor molecules used in the methods of the
invention are not substantially systemically absorbed when administered orally. Small
molecules and other drugs that are systemically absorbed when delivered orally can be
modified to prevent systemic absorption. Such modifications are known in the art. For
example, an inhibitor molecule of the invention such as a small molecule inhibitor may be
covalently attached to a non-systemically absorbed compound that is substantially inert in the

gastrointestinal tract and does not interfere with the function of the inhibitor molecule. Such

non-systemically absorbed compounds include various polymers. The polymers that are
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exanpl e, an inhibitor nolecule of the invention such
as a small nolecule inhibitor may be coval ently
W@ea0aabiss2 t o a non-system cal ly absorbed conporeiiusivat/o67725
IS substantially i nert in t he gastrointestinal tract
d does.pot interfer he function of the
preferiiurd Sith den BEDNE: Melreh e Bfrtth?)}%‘feé‘ﬁ% 51y Ypidifipngnd
conpounds i nclude various polyners. The polyners that
absorpirasip diegastipiptasgedl system. thethp pplypicroto madisebiitndiglly braakeown
i nvention resist degradation and absorption in the
underghgsivloiithbainiditmns syt atomachand ittéstinpoinyoniagmetos wbich are
substantially break down under physiol ogi ca

absorSeddlby betstissiest PelyfleR gt hagad nbﬂh@&fdljk@ﬁleiﬂabl%one which is
fragments which are absorbabl e by body tissues

substan@LNITRIR oAt Jﬂﬁﬂﬁ)n?eﬁ%ﬂn Y&l dgég rslnbe%ﬁm%e Al eﬁj@ferred

I's substantia Iy i nert under condftilons encounter
re erred

Such B@yg}lﬁg ]Vari: erag) yggagvre értﬁugc (.‘H% Y hég Jalp ecg agWF g?fl ﬁ) raﬁrst absorption,
nol ecul ar wei ght to resist, absorption, parti al

partiatly g IPRIELELY rfrrbamh@ FastEAEH R e tnrtﬁ gihier payss of the gmbt- Héf
parts of the body. The pol yners can have nol ecul ar

polymees grintheve mnedicnlgr veeghtsataoging 500 delut 50 Dalborsiso about 500,000
500, 000 Dal tons, preferably from about 2,000 Daltons

Daltohs) pedierably i G8it Rello0 adtonExadtole 5500000sDialtealb) EBxamples of suitable
pol ynmers include but are not limted to,

polynR& ﬂ’l@ﬁ@@ Bt drd ﬁ§t liRRé Y et ?M&?a@@h%ﬁid)é@ %ly@@ﬂy}’é}ﬁ 'bycol polymers,
cel lul osic pol yners, yStyrene polyners

cellul%? %{&&ﬁ%rsafx?lxg%%gggﬁrn}eg% %{)ﬁfgérégag% dgcﬁyﬁ)lg%s S r 5‘0 n%%angg Bl)lglrners.

ener
[OOSOi E%gﬁefr % EEA B@l%%]}){ggnlg g s gl%g%?{ng %grleﬂ%g%rl]d at are not systermcally
gl i bencl am de, dIaZOXIde | emakal i nrnOX|d|

absorlzahl@r andevhigh preubsHiigd by gneenmere efuielbutmide, ghbenghmide,
| uteolin, baicalein, apigenin, fluorescein,
diazoﬁ{i@,:iemaka‘lilnu oniooratih yl)llrﬁa‘te,mpiqateﬁhi[n( Gatedn qmytphternymrin, luteolin,
nmet hyl ene] - 2-t hi oxo- 4-t hi azol i di none, verapanil,
baicalBinf estb@iinefluocdédctinaZ[eIriflpedathy fenyl]-5-[(3-carboxyphenyl)
di phenyl am ne- 2- car boxyl ate (DPC),

methy’ieﬂ%%brtﬁ%gig-m%}ﬁl@ﬁ&&y Ivéﬂlgélrﬁﬂ brﬁ%@ﬁee dihER ﬁ) loperamide,

ant hracene- 9- car boxyl i c qufenanrc aci d

dlphe%ylalg ﬂeazq-r&eg %oe%/y; 4 (;ﬁs}ﬁ_) ﬁlb a % Irnﬁ%}‘(nfnh oﬁbenzg)dte (NPPB),
SRS e AR oy .aa‘{rl? PR e AR byl adenine

(SQ22536), 2',5'-dideoxyadenosine, sparteine, and their derivatives, fragments and/or analogs

of can be screened for inhibitory activity of CFTR function.

[0051] The present invention encompasses methods for treating and/or preventing one or
more symptoms associated with diarrhea-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
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[ 0051] The present invention enconpasses mnethods for

treating and/or preventing one or nore synptons
wW@e®oasmsed with di arrhea-predom nant irritabl BCHUSENNT/067725

syndrone (dIBS), in warm bl ooded ani nal s, including

oSy 4 FEE 1 P Ot B VRS MLl Gk B pide-1oh transport n

di arrhea, presence of urgency, abnormal stoo

accordaneg vathdlhe mventign by marclatedombodinaenss thp enpibitmnds oretnadministered
of the invention generally conpriseadm nistering to a

and isswol pyesedmicallynesdrbefl. RiefcBB1y, teapatient isarhuinhifbintler  of
chl oride-ion transport in accordance with the

[0052]] !DrY@ﬂiH érfbodimBntathipedsent if terfioh ¢ediBdta méthed bhéRink Yain shd
oral ly administered and i s not system cal | y absorbed.

diarrhB} Qgsgélgltég?(v&tehtn NesP ﬁ(tﬂhg(n&n §drﬂ1lnmé‘{ﬁ'% th %@Jﬂ@nt 1% ggéizc]f shfh

one € nventl on provi

hod of fre at i n d hea i.ated with
treamb?nf YA b IR AR RS R tw%gﬂr@eaace&f
ch treatnent, an anount aof .a nolecule that inhibits
(mhlbste%me{qcvéhﬁ) BHECCHiNE & frens PRedrdiashea assoriated; wikh dhilBr In another
nol ecul e) effective to treat pain and diarrhea
embodiswot itle prdsent triventiarB8ovidas anwsthedrof ¢rehion ahslominal Wescomfort and
present invention provides a nethod of treating
diarrhab dgotia@l wiihse-0BS osmpiaditle adramidiaigas agatiaitén nwéd df such
d-1BS conprising admnistering to a patient in need of
treatnRUE Bn WARAANENH moRBy18 B Hhilfs s@cr@ﬁ&@&f‘élﬁoﬂi&@%nd f8ibi desi

secretion of chloride ions froma cel (i nhi bitor
oL BN SRS R g

I nhi bit 1S co- a m ni s
T3S g ErHe FRORRGR. B P Brao st %@ﬁn sl
one t hat |nh|b|ts COX-2 and preferably inhibits X- 2
and/om,réy—m@@p@matorp@gg@])uqqq seieasems dlert menbits ¢RK- %a@%@rﬁferably inhibits
i nvention provides a nmethod of treating pain
COX-dswecCaXed with d-1BS conprising adninistering to a
patient in need of such treatnent, an anmount of a

[0053 D 86diérBbddi@tnt, MRipatskt i e&Ttdhipadyidds chbt@bd BLtréRing pafnom
a cell (inhibitor nolecule) effective to treat pain

associa®AAGiHAG-F8S Wi rlgn @&mnggg eV RETatiE IR A LB such Batment, an

present invent rovi des a nethod of treating
amoutt oq% rnglecule !thag Rl%flbq stseca}g e 6fa ch":forlci’gI 0ns gor!n %Sceﬁ?mﬁlbit%lr H%lecule)

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 ions 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

inhibits COX-2 and preferably inhibits COX-2 over COX-1.
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adm nistering to a patient in need of such treatnent,
an anount of a nolecule that inhibits secretion of
w@pkdoonsa$82 i ons froma cell (inhibitor nolecul epCT/US2007/067725
effective to treat abdomi nal disconfort associated
|.BS. ertai n. enbodi nents, the inhibito ..
10034§7he i O v ettt et T S B O dngipiytered 1.2 Sigjegy a dividod
anti-inflammatory conpound such as one that inhibits
dosagefienpon iy rtkice paBivy timeh ppi day. roxpatiewlar eramdimentoths4)
The inhibitor nolecules of the invention can be
inhibitstmaie ad ers @dmimstareditwgicalady . la ydt ariothe echbs digeent, thannbrbétor
two, three or four tines per day. In a particular

molec@Nig diMBiiiterct MRick ARIP Fdrak |AR 166 lébﬁsdcﬁtlxﬁédc[@ﬁr@ 15 tyef @fbther
twice daily. In yet another enbodi nent e inhibitor

embo[ﬁ‘ﬁ{eﬁf: lﬂllleelnhﬁ)ltg{jfﬂoWCFifqu Qcﬂnﬁl%é}ﬁe?cﬁ"alt ea, J%rl%&%dlo?ﬁgr{e setted from

COﬂSGCUt Ive days n yet anot enpo

f
e g G e PR AT AT VB LI B neFE st one
24 hours, 48 hours, 72 hours, 96 hours, one week,

t Wo
month,&uR ondiseanthiieas menips: hba¢ran crherimsriseVheRdnSS i & chronic

certain enbodi nents, where d-1BS is a chronic

conditen did inbibjtot teldcnlsiibtaker indefisiedy.e i s t aken
indefinitely. [0055] Pain and disconfort can be

[0055rPaisahd dlidopmdsty carelidadaskireavity dnfy ridiBodlkdiowf @rthé @ms,tfanietance on
on a pain or disconfort scale in which a patient

a palnao?%'lélﬁﬁlf&lﬂ &ah@mabm@ﬁ a Paidht Q8siHs H6OREQrdf pRA G* d8e8MEorPbn a scale
bei ng no pain or disconfort and 5 being

of 0 téa§ 3\1119198 %e ng%gfya nc?rs(fls ﬁn\fg alaﬁqé 5 Ft))@]tng aggl%rggdstﬁ@ mgﬁgstt 1evelof pain or

certarn e evi a

nfort is asure ng o aver age
discomlRya AP ROGT Al SCU AL el T s oOR Ny @
of pain- or disconfort-free days. In certain

lowergygtsd dhanisisrage levsohpaib er disgorpigrtnan Beragpsi@dhe Bumberrad gain- or
days is increased by at least 5% 10% 15% 20% 25%

discoB-{r8584ys4ertd mddmtmdirbgntatthd masher o paino opdiseunfog-free days is
before treatnent. In other enbodinents, the |evel of

increeRéd By @leght SLRMORL 1 SAET0%BABR, 3006,B5%,e1@38, 48%] or By &t least 50%
0.3, 0.4 or by at least 0.5 units conpared to before

compib& & F&Oe: tre[aggéﬁ] TnlJth R RAHBE MG Bl BRI bf }C)Ifnﬁ%r BIsE€&E Yt

I nvention provides a nethod of treating diarrhea

decrea&g& |%¥ n? felas% O\rl:fegg’ gf 5 § (%% aeta trtg.?' 391951 cnorE’pta? (f %e%ore ?reatrnent

[0056] 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 molecule that inhibits secretion of chloride ions 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 to a
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anount of a nolecule that inhibits secretion of

chloride ions froma cell (inhibitor nolecule)
webdoeasissr to treat the diarrhea associ ated w RHI/USIOBBY67725

with the proviso that the inhi bitor nol ecule is not a

r|c roanthoc ani din lated fro
patieni s of Spth G esh OBy PIERTPE BBIOS Giula Bng RS e g chloride
nol ecul e | s not crofelemer. In yet anot her enbodi nent,
ions fromea pelbGahibitprmelseilehctfcsve Heiseas thesbRermal stopt Bequangy, abnormal
abnormal stool frequency, abnormal stool consistency
stool amsptease ncgresfce pfjengeycyassacitad eath\d-HS, d4thBie proviso that the
conprising adm nistering to apatient in need of such

inhibitdr @RISR is n@a E@@ﬁﬁhc pfoaathyel atdih@ommpaditibmRbRiddSfrom Croton
secretion of c ride ions froma cell (inhibitor

Spp. o?r@gq %H%lﬁ)m @%{% E)g ?Hra% Fne 1Hh15ft&aﬁlofe&ﬁe AR ek LO!

ency, st ool consi stency or presence of

[00573J Efgenfﬁ%liﬂ%]i‘s %’%CI Elgté Vtﬁmtotoq Iﬁ%q}!ﬁ%}%y ééM %efg}r]v:sr%cﬁ)y atci\e/as% ?O‘%, %, 30%,
pr gant hocyani di n conposition isolated from Croton sp

40% Q5 0TasrupEd (Prhedqyp tregimang dp th% CIARFIBICHISy StAR)) féf‘é]upley 1§
not crofelenmer. [0057] In particular enbodinents,

decreastd by af leetj won bywelsmoerans perdlayyconpatedde pefoasreazoost. In other
30% 40% or 50% conpared to before treatnent. In other

embodifeacd seol ®nsistcos) isfine@esedd)e., itlsere &ca drsa@ade ythatmbe@sdf water in
one bowel novenent per day conpared to before

the stdd1 S5t ABEst 1093, 2R QS"/? nJo0di4menNbs 505 R pak@ns 'befo%‘ﬁé‘atfn%nt In
Increased i ) ere |S a decrease in the anount of

yet otﬁ%ﬁe‘ﬁ{ ﬂg%@? g?ésgﬁ) ¢’ é l?l%[%e%%%# ERgteadd y 4 eﬁq st f&/) 203}’) 0%, 4 40%, or

are oretrea ot her

jents ce of urgency is decreased by at
byatfe%@ﬂ/m ‘?f&;et@gg@%&@t‘% NG by at | east 50% conpar ed

to before treatnent. [0058] In another enbodi nent, the
[0058p frgnathericmpedinast the BREPRIEETVENHR POYI1dsH a mpcslad ¢fgreating diarthea
di arrhea associated with d-1BS conprising orally
associatdiwiilsd-¢BS ngmposiag patlyedministeriegth opateutin tecd af soehttreatment,
an amount of enterically-protected crofel ener (CAS

an ambdS4Fenfbicf)y-plot@edd oréfetctnck (EAS 1UBSc TR Bective to treat the
associated with d-1BS, in which said anbunt i s between

diarrh@® QééBcé@d %tho(f 2{BYaY vaikd @RPHhovR B BEWRSET atiday 50 g é%? gay and

anot her e odlnent the pr esent i nventi on DFOVI

aboutzsf()) n}gd% O];%is}tl g sgftﬁt 31%6 et Brnigg lr%eé& gl? %Te%e% HRAon provﬁesn? Imethod
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.

[0059] In another embodiment, the present invention provides 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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associated with d-1BS conprising orally adm nistering

to a patient in need of such treatnent, an anount of
wenioen3wsst | y- protected crofel ener effective toPCT/ES2007/067725

t he abnormal stool frequency, abnormal stoo

consi st.ency . or, res nce of .ur enc associ at e
IBS. 1§ SPRIOUH ClhPIRIcok b Biesth e OLbIRSIRS AR %ﬁﬂt%t%r
day and about 750 ng per day. [0059] In another
abnor@ﬁ%@i@l@hfé@rwen% abnermsgleyieolicATEHEN P PHPONeEe usSeY sfgcigfed with
treating diarrhea associated with d-1BS conpri sing
d-IBSaralprigingamalhyi stn@nisteging o a pptatnt @nteddrof Reddtraftmsntcim amount of
treatment, an anount of crofelemer (CAS 148465-45-6)

crofel@ﬁléﬁéffdc‘ﬁee tPtréat Etabhbendis@ol Fequcasy abhaihed stobl fondisBacy or
In yet another enbodi nent, the present invention

prese e%\f'upﬁeﬁ f ﬂg&tﬁ%g vﬁ{hsc% g@?tlhggcm%lm@%ge crofelemer is

reque nor na consi stency or presence o)

ne at ed th d rising
otmer iR ART 5! Sl g S8t 5t Bfetiralimnisprea i
an anount of crofelener effective tgo treat the
bioequipplspitgla dosegs ofppaydiBy Perdsnde ﬁmutgéearg RS Hay of ety
or presence of urgency associated with d-1BS. In such
admingsterod cnterica lywpretosted codfelcaee Onessuoh hegrmplery foonwhatien ed
(not enterically protected) the dosage of crofelener
contrddiralicsseefbanulaorhi oequi val ent to a dosage of about 50
ng per day to about 750 ng per day of orally

[0060?@%ﬂ5t§5r%ﬁ%d§ﬁgn@ rthé prckdin RERhEEE BidvitcOh @ABITRN of thdABng diarrhea
such exenpl ary formulation is a control | ed-rel ease

assocm%rdraﬁkﬁaﬁ 4188 co&BﬂSQ& aﬁrﬂln@-ﬁ&%&{g% a‘”ﬂXBQ .1%@ oftslﬁﬁh REGRRAL an

I on provtdes®a arr
as oc ted.wth | BS conpri sin |ste

amouglg ymﬁlwa@tg?cygﬂeém ﬂtlsoq%%ﬁg Bttty g &
olynerlc r oant hocyani di n conposition isolated from

Calopﬁjy %

Wirg o shicctbye tedreapthy diauibes pysocigteravith 4rEBY.gn tyhéeh safhgmount
di arrhea associated with d-1BS, in which said anount
18 bio¢iiGiloe cuarvarlaBpadmmisiered dasd of abduti 50 g eedhydo sbkowf750 mg per
about 50 ng per day to about 750 ng per day of

day of¢rofebdrREIn yek Bnothér caiddhent b pebisdm iventibe pRyvede Atmethod of
i nvention provides a nethod of treating abnormal stoo

treatilfg MHﬁHéDétoo@ﬁﬁgl{iéﬁ% gbhﬁr%al CRRPEGHsRRMYy Bf p 1%581%86?}%59{1%19

rgency associ at ed’ ‘w t conpr|S|ng adm ni's

assomaped Wlﬁla(ti '1§§ corInBrlynelg gdr?ﬂtms%gr?n% tto raepaall 1net h ne&{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,

intravenous and subcutaneous) and mucosal (e.g., intranasal and oral routes). In a specific
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anmount of a pol yneric proanthocyani din conposition
i solated from Croton spp. or Cal ophyl |l um spp.
W@RGogasi882 to treat the abnormal stool frequenegr/UsS2007/067725
abnormal stool consistency or presence of urgency
ssoci ated with d-11BS, in which said
embogimsag dnRIRT RICGHe tradmiyisigrrd! r&purcuBHo Sleyhonsls. b
50 ng per day to about 750 per day of crofelener.
subcufape@ ]y (ontediions corapisin S aeniiiormojashicinayobe afministered by any
chl oride-ion transport include, but are not limted
conveh@nt pare fdrexahpkdby nifstiomot lmius( ®jagtion,ibytabaatetiomthrough epithelial
i ntramuscul ar, intraperitoneal, intravenous and
or muﬁédil‘t?dﬂealﬁhﬁlﬂﬁﬁés @nd JrIGRs@Rka, (r@ctg andlifttstanRpmatoANEc 9bad may be
routes). In a speC|f|cenbod|nent an i nhi bi tor

admuﬁ&ét%& %eg%tﬂe§ WAl B 5 gal Rna@cﬁ@?‘a!g&g) %rdlnﬁmstratlon can be systemic

I nt ravehousl y, Or su eous nmposi t1 ons

an . h|b|tor nDIe be adm ni st er ed

or oc PR FGT0E ﬁfa%ﬁléorﬁ%?}?%ﬂe PoF SRR, T Lt on or

bol us i njection, by absorption through eplthellal or
[0062l e trimprs Eiesd |anh0€lggen(fSe0fgt he preseft ipnsabaR, the watbitor giedecule is

i ntestinal nucosa, etc.) and may be adm ni stered
crofelemget(rsy 144664 0hdn ofico bredérocll dngbogloments thgymhibstor molecule is

Adm ni stration can be systemc or |local. Preferably,
admidifiered 0RlIPL Troyet bthee pirelf@rddsentbodirhanht@ding inhibiter #dlechRASRrmulated

In certain preferred enbodi nents of the present

S0 as io §t'étcﬂ 88 cothP&itidHrdh R stoRb&CVErohdekt, OF ehBABhe LG
46545-6). In other preferred enbodi ments, the

env1rdn{ﬁ%:'nphﬁ(9&1 &Q%@g n%%) gpu%ﬂrﬁtl S s‘t(ﬁﬁa?cﬂnﬁ{ ﬁnje?’erreh% i diment.

erre tor

admngé%%{%?ﬁt%ﬁvﬁfmﬁewﬁ BB SRR3R ST B

and digestive proteins found in the stomach. In a
[0063 bl e taprepreartsd e imendy sTailementsionH Ly adnypistsred inpag pnteric
and the inhibitor nolecule is enteric protected
proteatedofoeindameric {@OBB]in & totelemiainnofira fnere denebbadiStemg/day. As used
crofelenmer is orally adm nistered in an enteric

hereir) 6Bd18 Giic@ds Hvithin the Magfih ©f 6@t BdgpeciicnitddaherddiBidnt@ic coated
not nore than about 750 ng/day. As used herein, about

crofelgﬁ%n% IoY’Al Rrheldﬂuﬁﬁgréeﬁﬁttﬁ gtlspgﬁgtolgiag%ﬁlg}lg?oe% 'raf)élng 5 (())rné%/ d?/y to 750
mg/ daéloﬂ]l e%reegoc}lggnt %Hebén%grtlc cizoate%ncrgfwPemer 1so£rall35 gg?mms?ered toa
subject in a total amount of not more than 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 is 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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ng/ day. | n another enbodi nent, the enteric coated
crofelener is orally admnistered to a subject in a

W@ 2a0aii3@spunt of not nore than about 500 ng/ dapCT/U#2007/067725
specific enbodi ments, the enteric coated crofelener is

tere to a subject |0 an a u of from
AT f?r.%?i&a?n dhe SHHCTU CTof oy Ol Hixigred 10 a
the enteric coated crofelener is orally adn1n|stered
subjeqtdn an smpjtef figm shout hdT wetdasrio abrow 60¢ 0w/ dny/ fra abapiol0 me/day
650 ng/ day, about 600 ng/day, about 550 ng/day, about
to abomi® 00hmykdhay, fredo@bbdutd50 mgyldaty, ababiodfi0 M@daydtoaghbormB6timg/day to
350 ng/ day, about 300 ng/day, about 250 ng/day, about

about 200 ni@d Ha¥ronedbeut 2 56bAg M8y eryboat 3§(bﬁ’1lglda%0& frdrh dByut @50 mg/day

enterlc coated crofelener. In yet another enbodinent,

to aboqu?O(? gg{ zcln rtfcrugafr B BBmdn® ﬂlre%ﬂay%(% nge} HRE t@{l)t%gc coated

n anount fro n1abou

750 r e t he .en oa

Cfofelsws?%ﬁ@%éaim gl o ST i Tour 1oL S e 585 . hous

unt. of from about 125 /day t o about 500 ng/ day

65 mg, ﬁmﬁtgecm& abeyy égﬁaaapowo%a%mbosw g/ byt OF Pemibayis 35 me.
250 ng/day to about 450 ng/day, from about 250 ny/day

about 180 atgabowt 005 my, dbgut 1110 ong, ab@uitl 125, ppudd Y0 mg, abanitl 25 mg,
350 ng/day, or from about 250 ng/day to about 300

about M0 day abdun 105 ey, apauttito miggaabantiasinige absut 150 éeng, abalt 155 mg,
dosage of the enteric coated crofelener orally

about3B0hiY, %&fﬁ@sh{g @b&ﬂhﬂ@%g, 'a§0Lﬁh‘7S"ing5Qbé'(E 18@?@;%% 188 mg,

about ng, about ng, about ng, abou

o8 Sl 5 A P15
aboutggg g%éég “igﬁb‘ﬂ-g%gé 125bqrﬁg3 oglftabqjjﬁg4q‘%@, ﬁgo’uttZ% mg,

about 155 about 160 ny, about 165 ng, about 170

about g0 nw@émut%gé gy abys 309 MEBabey 208 btn ebAB 3 7he, abeiE75 mg,
190 ng, about 195 ny, about 200 ng, about 205 ny,

about 2BO utg, 20@ut 2§ nahebut 296 nimy abal 305 nZ2 Bbomy 308 b EbARS05 mg,
ng, about 230 ny, about 235 ng, about 240 ngy, about

about 240 nif) ab@P U n}5abéd 32aRQUbbARS2Ehg, abaUB3@ 6, ABout 335 mg,
about 265 ng, about 270 ng, about 275 ngy, about 280

t
about@g() 95‘5 t%ﬁg n%abﬁﬁ?@%gﬁgﬁ?b%éS%gﬂ%ﬁ%%ﬁ?6%§ aPAHB6S me,

about 288 mg, %gout @95 n%g? %Iout %gé m”é? abouq %gg n?’g? gbor{g 398 ?I?gl;l tabou%%% mg,

about 400 mg, about 405 mg, about 410 mg, about 415 mg, about 420 mg, about 425 mg,
about 430 mg, about 435 mg, about 440 mg, about 445 mg, about 450 mg, about 455 mg,
about 460 mg, about 465 mg, about 470 mg, about 475 mg, about 480 mg, about 485 mg,
about 490 mg, about 495 mg, or about 500 mg once, twice, or three-times per day.

[0064] In other embodiments of the invention, the inhibitor molecule, whether a
proanthocyanidin 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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about 340 ng, about 345 ng, about 350 ny, about 355

ng, about 360 ng, about 365 ny, about 370 ngy, about
w@I®7nspssabout 380 ng, about 385 ng, about 390PEMyUS2007/067725

about 395 ng, about 400 ng, about 405 ngy, about 410

embo&%ﬁ: ﬁ%?o%taﬁiéé@ g;ggs ngipsedr abﬁi%hﬁél%}glegﬁls t(?rgl%lcjiuce similar

about 450 ng, about 455 about 460 ng, about 465

therapgytic efiestit asseon with aapibar lnﬁgzston’glole&bbwt a PRUICHYT datseeite.g.,
485 ng, about 490 ng, about 495 ny, or about 500 ny

crofelomeest atdeisgge, of@botttilerg pemiry tpabowd&yp0 nidEG 4y | In andther
enbodi ments of the invention, the inhibitor nolecule,

embodRh ®iocquivaRas) RS afhsd By, laiaisya@%teﬁﬁma@sﬂ hdcofdagke with
i nhi bi tor of TR function, is preferably given at a

meth R 8AGS VLIRS ASUR gﬁ&fbﬁ[@bﬁgA&& inflBkiby adm ni ster ed

ent ated cr ener osage of about 50 ngy

o088 S0 A BB ARAGTRRY e P e o A BtTect i
sufficient dose of an |nhibitor nDIecuIe to produce

degragytipn byrthe peidigsenditiensefitae ptemach andéer fipm ﬁntsli%ftl%‘érWlth proteins,
inhibitor nolecule at a particular dosa grm@

such aspepeihamesenain the slogaga i6f, anlsoigtic pooteaicd lattaon dnabout
750 ng per day. In another enbodi nent, bioequival ency

specifiiseralsodii@Entned fddymerds in abks fod@t Br yot raﬁ@thi:mspaciﬁo eehdodenent, the
wi t h net hods approved by, the U S. Food and Drug

tablet'?ﬁjéﬁt&ﬁcséda%d' 08, HASBRGIT®. B Phiefcelcti FhHBARAGM:, Tt elemer is

crofel emer is enteric coated so as to protect it from

formu‘fla%%; Qsdﬁtf én%tlcbébatela%e?& brd%rﬁmﬁ? ﬁ%ﬁ érﬁ&?c gcf atetdrbectﬁg'th@ Eﬂae?lh In another

ominterac
an enter

X , resent
cmbolF AL SorNeFaf Pl i b SRS ae| St copts i Merck GEM,

crofelener is in tablet form In yet another specific
Alza @Rb\Sel Wi Atatrix felepseyb delayed prpmeily antibthe dermudatipn passes out of the
EUDRAG T(r). In a preferred enbodi ment, crofelener is
stomaflpamdiinds thet iatsstane).ent eri ¢ coat ed bead or granule in an
enteric coated capsule shell. In another enbodi nent,

[00668 11Dt @t bddimkats b atlebitor inde@ded RYethUlgkeas® a compound or
conposition, e.g., Merck GEM Alza ORCS, wax matri X

comp SUiRh 6A8& A &idBl ANSHadl dch rﬁllteﬁ‘ndﬁ@b gl thte@%alfn%cgwtc%i t&position

passes out of the stomac i nt I nt est1 ne)

containing the inhibitor molecule is administered either concurrent with or subsequent 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, calcium 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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[0066] In certain enbodi nents, the inhibitor nolecule
is formulated with a conpound or conpounds whi ch
woernyissze stomach acid. Alternatively, the PCT/US2007/067725

phar maceuti cal conposition containing the inhibitor
magn%%gégérzﬁidsét Bt o Bl e o O M il Hhcatbonate),

phar maceuti cal conposition which neutralize stonmach
stomagh peid bioskpisupiastidingdhagpned AMaclaanetidig iy lantel MsRepgidTM),

for neutralizing stomach acid include, but are not
nizatifline{ Ard THMD, raaitidinan@ameal b naheprazllei(doagemad Figy aandi adembination of

bi smuth subnitrate, bismuth subsalicylate, calcium

any o£@E BeRadiAg. 18idaN &I %Y PH kI R MaS BSinUWFh FAED BsIALR, by the relevant
magal drate, magnesi um car bonat e, nmagnesi um hydr oxi de,

I. 3
s, el & T L PR LIS G o S RRLpr rOce the
. ..and/or ar bl e.to reduyce  the acidit f stomach fl ui

aciait LR f@ti oh SeREFE uhEprRfbfianln M HETEER gioldtuft. such
limted to, antacjds (alum nym hydroxi de, al um num

as croflemeln K acordppsd Withrihgpethegsiad the iy pdony m
oxi de, magnesi um hydr oxi de, magnesi um car bonat e,

[0067¢ & ethensrobodionets.cthe shdhitomnisil ecatdis admaisterst ovithodtheraiochpounds
bl ockers (cinetidine (TaganetTM, fanotidine

which(dvy bgoftilah Meatigpdiaaidd or pairz Sutldcarepduids htNde, ianid ndilingited to,
(ZantacTM, oneprazole (ZegeridTM) and a conbi nati on

COX2fin@B¥orRsudhe §-8Ka0QiIRBalakife ARG a@ine, 2A ZA UG WA Rds RS
been approved for sale by the rel evant governnent

comm%%:ff%f%%\%p%t}lé r% e@g-l2qnl§1ﬁlt&§ gH‘gf%syégeFB%? %H& tr%fgﬁxgllg ) Aﬁ%fggnﬁ%gg such

ce € acl onac

adm ni stered in conbi nat,ion with_an inhjbitor )
comp ST at i seaealy Ron SraRare mpaiian so ook bestyeigely
net hods of the invention. [0067] In other enbodi nents,
absorbade i nhi bitor nolecule is adnministered with other
conpounds whi ch are useful in treating diarrhea or
[0068p & m parByclar crobgbomeoiswhere krode gmbiuis nat enterat cdakad, trodeltrogr is
COX-2 inhibitors such as 5- ASA, sul fasal azi ne,

formulSRivaione or ABAZAmMmsindethht &6 ablehe FedubdTRIs6éralibyof stomach acid
avai | abl e COX-2 inhibitors such as cel ecoxi b and

and/of; ARl Ree thE & iﬁﬁ@gf éfom§61{3ﬁ‘uiﬁ.oﬁg,@r'M§ tRE BodaBL of crofel%rner to be
ystemical |y absorbed or are nodified so as to not be

given 1Y 1Shtlse o}rtr:lﬁial[i n ?sbas(?orsgged 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.c., only 20%, 15%, 10%, 5%, 4%, 3%, 2%, 1% or 0.5%

absorbed of the dosage given.
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[0068] In a particul ar enbodi nent where crofelener is

not enteric coated, crofelener is formulated with one
w@eoonswszonpounds that are able to reduce thePCT/US2007/067725

secretion of stomach acid and/or able to reduce the

idity of stamach flui.d. Preferabl t he dosa of .
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is therapeutically effective at treating and/or

more AMMBlahOEsahAtRGhONEuRE IFEMSHRIPIR)/ G 2Fh & &hrddthie to prevent
d-1BS. In one enbodi nent, a directly conpressible

0 di ' e i
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R. GegnagrMaek Pullisbingdrq. cEastoms BA, 1999- anot her enbodi nent
t he pharmaceuti cal conpositions containing the
[0071] mdhadaitheyprefotred ehkodifmetth éhei phvemddcotncah bompositi onveinyprises a
i nclude one or npbre substances that either neutralize

proantioyaédin d6lyeher 0OMPHsi EHZ YidPSc® frotd £CaREN W, tHR k&M RITtwhich
secretion of stonach acid. These fornul ati ons can be

does IIRT)B[E t%ﬁ%(%g QS@ﬁgrﬁ?etr Iagﬂﬁargf@&m lie 5 thgt?2§({] %1;/ $2§En &r lerred

s described in Rem'ngton’'s Pharmaceutica

embo

emboé?i%ile%ﬂ (%I?espm%r%hgcy%gid’in gociym/é\llr éo%ﬁc’oosition 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
particles (which include particles sized on the order of micrometers, such as microspheres
and microcapsules), particles (which include particles sized on the order of millimeters),
beads, microbeads, pellets, pills, microtablets, compressed tablets or tablet triturates, molded

tablets or tablet triturates, and in capsules, which are either hard or soft and contain the
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R Gennaro, Mack Publishing Co., Easton, PA, 1990.
[0071] In another preferred enbodi nent, the
WQEb@risiseut i cal conposition conprises a PCT/US2007/067725
pr oant hocyani di n pol ymer conposition prepared from a
Croton s g t he d 1%e of whi ch does.no 2 eed 750
comp%tﬂoqj%‘s}p CBY §,, @@@o{uﬂgﬂ 0p %‘@pﬁ%ﬁ% he pRarmaccutica
preferred enbodi nent, the proanthocyanldln pol ymer
compesigsbent alserbedrmuated farserak admipisatierhas assobtionelr spenension in an
(CAS 148465-45-6). [0072] The inhibitor nol ecul e can
aqueohe liguidyasceldquid irmnypotdied mpea pélcapdwe acseply altiee convenient
pharmaceutical form The pharnaceutical conposition
formuaidn!Ter 4 dhiRlstati®d of @r redtall adadnksiatfdn’ & 4 Qppasitory Mnema or other
exanpl e but not limted to, drug pomders crystals,

conved[APRI-ES ThS Mkt Pﬁ{otléfc‘&lee(?ftﬁé"ﬂllvgﬁldn%hléﬂs%gg%&i&&?% a controlled

SIZG on the or m croneters, suc

el R NEerl, R B GRR RE P m et or ).

m cr obeads ellets, pills, mcrotablets

[0073& EI ﬁﬁ pb%@@aeltt%l @r@u@m &1 ?éﬁo meludg PRy Boe Oﬁﬁhmceuﬂcaﬂy
tablets or tablet triturates, and in capsul es, which

acceptabls axicipients, hdditlverorgshicleankbreaamalenbutiet byrp@siqf ligritatign,
a powder, particle, bead, solution or suspension. The

diluerpher fibg g yhicica dexaape.sdi¢dl domghosplas) chleiubodutfiateataethsé,akllulose,
oral adm nistration as a solution or suspension in an

kaolirASHBAHS!, §ddtth €hlofde Qirﬂl k@i sdrBRer RRIALEH0dIM %oéévcﬂ‘f;‘e!d sugar,
CapSU|e or as any Ot er Convenlent fOfnU ation

bentoﬁm&r%%lé@{ah% ncgﬁ{lalo%e? rog Qy&o% eﬁ/igeﬁﬁlo%]m?ﬁ%e gdded to the

r nDIecu i nventij.on n.a
mhlblmrmtf%%@e tgan S Bk o %ﬁéﬁogﬁ’%m% B TaR Sy butnot
Langer, 1990, Science 249: 1527-1533). [0073] The
limiteg fiSiche geiobnd supsealeaoso et Epscamelssiosclpelges, aparia gype sodium
of pharnmaceutically acceptabl e excipients, additives
alginate, eytednit of &ssh riass, Epos@p Rem, ghatti g, mycivey obfisapgol husks,
limtation, diluents or fillers, such as dextrates,

carboﬂyrﬁ@thﬁlbelmlmoﬁlﬁﬂ@k%11ul©§é @blym@ll{igfrﬁﬂﬁoné ,a0ke@$M and starch
cel I ul ose, kaol |n manni t ol um chl oride, dry

arabogdl&t&l) po @@fh&! 1yc§1" %ﬂ&%ﬂu!ogé’%h& Waxe@ %%G%Qdédjﬂ)atﬁe
ent oni t crystall|ne cél | ul ose,
forrnutfé%lon &Y &é’a@éf 1ts céhhe\éfvg %lulllutlessgdw Xnaqgl, ﬁl%gl%gnts such & but not limited
to, talc, magnesium stearate, 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 sodium starch glycolate), Veegum, methylcellulose, agar,

bentonite, cellulose and wood products, natural sponge, cation-exchange resins, alginic acid,
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i nhi bitor nolecule to increase the bulk of the
conposition. Also, binders, such as but not limted

W0 200748682 h, gel atin, sucrose, glucose, dextr oBE/US2007/067725
nol asses, | actose, acacia gum sodiun1a|ginate,

extract of Irish nmo nwar hat t i :

guar g iCf U 2 C R BRI ERL05CE & BORPEAURY BT Gfitisgserch may also
met hyl cel | ul ose, pol yvi nyl pyrrolidone, Veegum and

be addaddp éwlatla@t%‘gaﬂea@tlam of heifgrargtionna thy ykastine.
et hyl cel | ul ose, and waxes, nay be added to the

[0074] dx ond &pecaf tlos embodiaset, ictoefelembeﬁs iferenudated fdrioes .administration. In
Addi tionally, lubricants, such as but not limted to,

other hsple6ts, tﬁ@@ﬂﬁﬁa@éﬁtﬁbﬁ@is@éeeﬁonﬁ% forbhiflasddere (padteet thd AIMIter molecule,
aci d, hydrogenated vegetable oils, polyethylene

t I
8 @?*.%ﬁq G A IR S e %}Pﬁéﬂf‘?‘*d from
nesjuml a sul fate
mtefa?tbw Sl Y ge i P Enll] la‘c“he SeRBEIE ThR 9 Frafamed aspect.
colloidal silicon dioxide or talc na e added to

the forrﬁblﬁts%wteﬂ@rwce%eé Hir sedmBpiesthe ates Caatﬁ%gva@v on is enteric
fornmul ation. Finally, disintegrants, such as but not

coated fahietse Heads or graankshexhick bpyanally ebhtaingslebricant giahsas, puimet limited
crosslinked polyners (e.g., croscarnel ose,

to, maghespa\stedeine  Thardtcsiodoatod sdrafutdtiogs inchldatcaieric Yestgdibtads in a
met hyl cel | ul ose, agar, bentonite, cellul ose and wood

capsu}%r OGS Soat@Bh I RphSRO ML capSalt ] &ﬁer@%ﬁ%gﬁlcfﬁﬁh&% provided in a
al gi ni ¢ aci d, guar gun1 citrus pulp,

susperé@%tf@ﬁ%&%ﬁ %{hcfgh% dsggnﬁ?qg ﬁ{rﬁgﬁé@g g’éﬂvfeﬁ‘l{eﬁt f?ﬁ' g@dlamc

sintegra

.of the f rnulatlon i n th i nt esti ne.
admir gy, 490 PTG © sﬁs%ﬁbﬁ%ﬁ He GG e 4 B %Mﬂ%ei%t@ocapwle ora
for oral adm nistration. In other aspects, the
cellulgyieecrpade de padiculgs shgeharmacautisal corpasiHoR t fopnyasd g an enteric
the inhibitor nolecule, e.g., crofelener, from
coatedieaprsald alni ame spgcifihespact, dipwaothodydnidin @ob'ﬁndr kempoonacis
and frominteractions with proteins, such as pepsin,
admir§t&8€& i tablet fdit, Sthaviaehlet i§ BPSonally baclilRierifieshi @6@eahlline
the fornmulation is enteric coated. For exanple, the
teric coated fornmulation is enteric coated tablets,
eads or granules whi ch optionally contain a
100753 a0 HEN, A ap PRt Tl e E poMRNRRD) s e
enterlc coated beads in a.capsule, enteric Coate
inhibifgr leqiife el qrﬁm&weawﬁ@m@m &P Be EIPIEERCHiLP ddpleh gsother
rovided in a
pharrn%ceutical formulation, that has a pharmaceutically acceptable hardness and friability.

cellul

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
compressed 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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suspension or mxed with food, which suspensions are
particularly convenient for pediatric adm nistration,
W@nw7a3M1882 i c coated tablets. The capsul e can bRCEUS2007/067725
hard-shell gelatin capsule or a cellulose capsule. In
rticul ar, the.phar I [

100767 8 il iR B FEoubes P [ oraﬂoa ensists of 99.93 %
speci fic aspect, a proanthocyani din poly

crofelé@ﬁlpw Q9D magnesiihitearateaad iscoated veith & methacwhp @pid copolymer.
tablet is optionally backfilled with mcrocrystalline

In anatledriputfosed ehb@idtmknt, theqrherreadboiddarormul dtioa confainsiatdirectly
nol ecule is directly conpressed, that is, the

compieRiiblRiiabitdFah&ee 1€ buttot dkchyienid, taH@Mbes%’ereﬁ?é@ds RN an enteric
can be conpressed into a tablet or ot her

coatinl %VU@‘%E 3%1% ﬁ-ﬂl uf PO éo e %1 E-jtcmssu%h gs Put not hfmted to,

har mac y acce ta ness an ri abi

ctI onpr es tlca
magn{Sifih SRR préidio Bt i CRIRRRT bR SPERLTRE S e
hardness of. greater than 4 kp gklloponds) preferably
compesifigyy tﬂtﬁl@g@tl@t isgfoprgulgtedjas a t%]%?t@ phamEcaicpll a%ﬁ@ﬁt@@rdness
of 10 to 13 kp. A directly conpressible conposition
(greatepthaié kpopnefeeahde 8- lidrkpo ad matsl eferdbdy 1hds k) 4nd faebility (not more
of not nore than 1% 1l oss in weight, preferably |ess
than 190 &03s th B8chQpecferabwaegghian MT8Yodogaria fwatigh) andlmes pidfadably less
0.5% 1l o0ss in weight.[0076] In a preferred enbodi nent,

ﬂmn(tyﬁ1g$1§gkk¥nconpre33|bIe formul ati on consists of
93 % crofel emer and 0.07 % nagnesi um stearate and

[0077l§ O? ﬁ%trg gr eelraree (Pm H;E&lg rtﬁé hﬁll]ﬂf% gnoqg a?é n% gg{l {10 cgated Enteric
contingdpE NG BET ok IHEE A PO O™ Jeeligeand reease the

ot her than an enteric coating; homever t he
contentp phificaiopass ey oreyit Eaahcs thapralbmiesting vk Frgesnysaher e enteric
limted to, magnesium stearate. Preferably, a directly
coatinge ampeslmdi pith angrébenta tiathavepoldynemouposmebghatj apmhe very low pH
fornmulation is fornmulated as a tabl et of

preseith@eidaeabidhcBé. |pH a6 eepisatleachia goapsart abeidhed bd@ihe4oating
kp, preferably 8-14 kp, and nore preferably 10-13 kp)

remaifdE) afnrdnﬂﬁké)dla&gd Qﬁ‘%tlutﬁp fo@mt ﬁ@ ng:i‘le/? 151@ $&velsh S%‘ﬁ' ag B the environment

preferab y less than 0 | oss i n wei gh ht, nor e

0
of theentestlne leyenjte%% Séoatttpn?gnls cc)onsvé’rteg %osaﬂ %n}’\z%d gom) which can be dissolved to

release the inhibitor 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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[0077] In a nore preferred enbodi nent, the inhibitor

nol ecul e is enteric coated. Enteric coatings are those
w@oariseg82 t hat remain intact in the stomach, bRET/WE1007/067725

di ssol ve and reIease the contents of the dosage form

e it rea nte A | arge nunmber aof
fats, bYR sjeprat eeaa Ca ig ag@ FHO H eHiefr 0apHeLs Wﬁgfwﬁ
have acidic ups such that, at the very | ow p
ionizapcegrevps (inelydies %‘EGRXM,ZE@' ndp FUDRAGHT®' )ssuth?é "EED!%GIT@
groups are not ionized and the coating remains in an
L 30DintESP8A@ATedR LidDs] tHIIBRAGHTR RS 30DYHEU A GET®ILs]100-55", and
such as in the environnent of the intestine, the

"EUDRKGIT® LOOEL-5 NI § pf@ival dngsbdirfer@Nthe gﬁarﬁadedt%mmﬁusﬁi@n
can be di ssol ved to rel ease the inhibitor nolecul e

contaiffs B& in ﬂ%}tog o EhiGAAL- ﬁd?lgt?anrs m'sﬂcl} %%%aﬁ’tﬂ& T?Janfdlﬁ? ol %rlc

egra Yy enzyrres In the sna testi ers

rt ter a defined, hsture, su
Comp?%t%?n < efR e afiris ot AT DR P 20 it E5Biymer
nto the small intestines. [0078] Polyners which
of meﬁeerytrp agigrang ety apaiate With agpeasipeleswarcyaightj2 S0, 000 Daltons. In
include, but are not limted to, shellac, starch and
anothetm}b@eed amboditmsnp ithehantericespating Wlemer e ESIDRAGET® L 30D-55".
copol yners, cellul ose acetate succinate, cellul ose
[0079aT&t disent@irhthal aftthe ¢EAR) coapiak yeeury bidoe bathe diiy s yaineestinal
(PVAP), hydroxypropyl nethyl cel | ul ose phthal ate (grades
enzynr'FJ:> o'iSQy anfhdiftapieh an@HRYESRE |b'5}|b‘i’l§ %aﬁsaﬁipenaﬁl@ﬂpoﬁ LRAK AL 6f coating

d nethacrylic acid-nethacrylic acid ester copolyners

used. %It &a&%ﬁgﬁggﬁa%gs?@d?olif@%?e?b&t&!&% r@%ﬁ\%%%%ﬁé acid and, as
the butaé@%gl-r( ' ghe Lstefge aglg.ﬂaE%D%AGE&%ﬁge@teﬁpﬁe}qg A’(giot@nggy, bilepalts

preferred enbodi ment, the pharmaceutical conposition
emulsef@rrtlé idippera cthilec Bplpgs: hmtrOémr@pyla@IhymllplOémfpfé epd fadtych
as a proant hocyani din polyneric conposition, and the
derivativese 1Qtherdppesi of gopolgy aer retneUBRA@ETding oh tiBODMhe ofipontact with
ani oni ¢ copol yner of nethacrylic acid and nethyl
moist@@/ $or akempie thatih g Basparsdl feahl bawdsved givhaitfa webQ sQ6c acid, and
Daltons. In another preferred enbodi nent, the enteric

vegetfFibaY oP Q%a)f AR cIndbark aHel dhelvedObb 1R %Bers[a%QJI%]mJEtﬁre and

isintegration of the enteric coating occurs elther

swell. hﬁtdert%t relqtc’urg(y for 'Zi snfc'tegratlon 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 polymers 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
polymer for pan coatings. Solvents that are commonly in use include, but are not limited to,
acetone, 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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enzymes or by enulsification and di spersion by bile
sal ts, dependi ng upon the type of coating used. For
W@ 2@mpsss2 est er ases hydrol yze esterbutyl stearB@BUS07/067725
butanol and stearic acid and, as the butanol
solves, the stearic, acid.flakes off of .the
methagpdR G RIer AR B Py ap@}qdélsglgwaéerm dimejpaiy Fhe volatilit
di sperse ethyIceIIquse hydr ox pr yl met hyl cel | ul ose,
of thefsgtvgntagystemamiist bgdiloyed fomeventst cgpfég tagkingearidrig orevent high
are renoved depending on the tinme of contact with
porositp b thaceatirfgoducan arphature aptay nigsng vepacpdaticront thopolgmedas the
carnauba wax, stearic acid, and vegetable fibers of
yﬂvmﬁgaﬁxﬁmgseln1bark rupture after the vegetable fibers
absorb noi sture and swell. The tinme required for

[0081 Fﬁhﬂérﬁﬂﬁr@ 1RAc9ER RTBe Bt(t)thee T K:B%‘ﬁ?gt% ré\t%%t cracking of
# el SreFRERR Oy

oatl1 ng an eratioo egeta bers

the COL.ﬁ gir{l ?up tﬁj&]f é)iaos? glzgr];s 11%ﬁ|11éde tﬁggrv{/ fné) ecggﬁ w%égh? pfltﬂalate esters, such

.accompl i shed by any net hod known in the ar
as dl@ﬁﬁb?%ﬁ@t%%ﬁe@ﬂﬁt&d sioaeglygdIdesgrichyhare, pq}mthﬂcﬁlywrl\kiavl
of limtation, the enteric polymers can be applied
citrata gidrigacntiga@icncralty, pisticibers ett asidbdint memcensratian of nofayomeight of
5to 10% w w pol yner for spray applications and up to

enteri3 08atineWwobahor gt 0O theand dithedsisagisas dohlvi€ipiss fdr Raimple @letergents
commonly in use include, but are not limted to,

and siBRBHENR, aRCRIVRRE BXhmBRabR! RafbX hidRSe HEANAEREImprove the
chl or|de/nethanol m xtures, and tertiary mxtures

streng?l? Qﬁﬂrﬁéﬁﬁle{sp&sﬁe %gétl kﬁdltﬁ%ﬁﬁﬁlag Jnlt rnQ}Q {)é( 5@({6& 'to ﬁ{écéaatlng

acr I C acCl hacr er’ copo

n be a i ed usi er as a dlspersant The
to ad%l%t? Itﬁ)@‘amlactellfgcagg?‘?@’h?“@yst em nust be tailored t o
revent sticking due to tackiness and tojprevent hi g
[0082Eé¢ prsfariedsmbodEneita i nhgrrerssutics! perapesitioneofdpe mitdioy nwéecule is
or precipitation of the polymer as the sol vent
providedaip en&tie soatf @ 08dp iFbartiksbelipeletin pdpasles.dh agrsferaheinbodiment,
added to the enteric coating to prevent cracking of

proanthideyaéh ipBEnidr beads e prapared BY askingiaZR6 mth lnudfn
| ow nol ecul ar wei ght phthal ate esters, suc |ethyl

comp @%ﬁ?(ﬁlg{wgﬁﬁ %Ilﬁ)% rﬁbﬁ%%%%ﬂ?%s%ﬁ% 1a9§rl§‘t% rtgltE gﬁ%%)’é onto nonpareil
seeds Zs ar srpth:rets ona %rial%éfebrpedaes tb inzleenFt ScrgtreFemer, wﬁilcﬁ1 is cﬁrectly
compressible, without any excipients, additives or vehicles other than an enteric coating, is
milled and fractionated into beads (i.c., 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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enteric coating polynmer weight. Qther additives such
as enmulsif ers, for exanple detergents and

waeovetbiseone, and powders, for exanple talc, nBgI/B82007/067725
added to the coating to inprove the strength and

e e RN 2o S BT A s B AT PRss and
pharmaceutical fornulation. [0082] In preferred

to incoatfdiF reaetiness of e ffaceastingal conposition of the
i nhibitor nolecule is provided as enteric coated beads

[0083] n & aradersdiefolmyjletiart,itine @ sumessitidmoBenperef @atedgroanthocyanidin
enbodi ment, proant hocyani di n pol ynmer beads are

polynf¥ e&ﬁp@ﬁnd}%dmg tdFaidingtBendpacyIaREQY iB 1PGPYWBL nonpareil seeds,
conmposition wi th hydroxypropyl nmet hyl cel | ul ose and

64.5‘% ﬁ??%&gth%bﬁnﬁﬂlﬁékim ?&PS‘&P&?'&@W wigeds (sugar

errbodl ment, crofel ener,
ressi bl e

hydrog&%mw%fﬁ@lceia@? Y ORISR SIS A EUpRAGITTM L

.enteric coating, is mlled and fractionated into beads
30D (11 430 W/‘é(stﬂﬁt@ah@fr@q%a%nddb2%tw/zf;vog4¥%ﬁr¥i TRHROSEsaREar By pharmaceutical

sugar seeds). The beads may be covered with a seal
formudzsmn redy @pprdparedCheany hnihed dnoivn n thataeror by shpmetheddegtribed in

enteric coating of the beads is "EUDRAG TTM L 30D" or
ExampEUDRA. TTM L 30D- 55" applied as an aqueous di spersion

cont ai ni ng 20% 30% w w dry pol ymer substance, which is

[00842 %g@%f&ﬁd%ﬁiﬁlgioﬁ%ﬁﬁlégbﬂéﬂﬂlth@éifaﬁldlﬁs%lglﬁ‘feﬁcd}gpcfsftbﬁ)be@ﬂkdnot

pol ysor bate 80 TweenTM 20) as enmulsif ers

contal\(mtgrctne Rb 1P§e%8§ R785G Ry §§gﬁ8{ %%I{pbé(ésﬁ)‘i‘e epr%%tﬁ&’éyaﬁﬁ% Pdtymer

est ers, are a

Comp?%ﬁf}i 4 tgql (I Coa&?ﬂﬂ@%ﬁ?d i %5%?@3@%@%% W Qoadry

gl utinate during the application process and to

Clear i B LR AGHOE O Sa5 58" I ftTigthy coaterind G B8 3y wighyceryl
a preferred fornulation, the final conposition of

monogtpdretei This @harmacputtaahfohumugaanh dhay begirgpaerd yomyoaséthodknown in the
beads contai ning the nonpareil seeds is 17.3% w w

art or B ARAmnethbd derdsed RAELMPM W ipfreant hocyani di n pol yner
conposition, 1.5% w w hydroxypropyl nmet hyl cel | ul ose,

[0085?&6%%\/\}%\/\/ B f%nﬁ+1§ﬁ‘6n corfaind8¥% 8’% "W tﬂ—J(Maﬁldﬁl lymer

eth citrate, and 0.25% w w gl'ycer

composnl?oons‘tt)eea S ?Wl?hou-{non pgreﬁ see s%‘ﬂ& Irﬁ: %e of a directly compressible

proanthocyanidin polymer composition), 1.78% wlw Opadry Clear, 39% w/w
"EUDRAGITTM L 30D-55", 3.9% tricthylcitrate, and 0.74% wlw glyceryl monostearate.
[0086] In 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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formul ati on may be prepared by any nethod known in the
art or by the nethod described in Exanple 1, infra.

WO 0®3430882 preferred fornul ati on of the proant hBCI/HRI0AT/067725
pol ymer conposition beads not containing the nonparei
seeds i s.78% w irectly conpressible o

Prepas JSREHERPIHHPAL SBPYREH he GRpaiches GiF ethgd deyeBpdindgample
by the nethod described in the Exanples), 0.76% w w
1C, infiadry O ear, 19% w w "EUDRAG TTM L 30D 55", 1.9%
triethyl citrate, and 0.34% w w gl yceryl nonostearate.
[0087T i gerphdy thragemiiles ahd powdarlcat bo prapasedsingraap araticb ddynossmyin the
nmet hod known in the art or by the nmethod described in
art, sucK @§Bhteno? lindifefl k& cristdBakioAnprdiedryigefrany ekt dar dtoainkiBition,

contai ns 54.58% w' w proant hocyani di n pol ymer
oS R oS R
R e S S e O SR o b e

. Wwdgl ycergl monost earate. [0086] |n anot her
mlxer&mg%t% aRd then©&RMal Ma dainey s anuleBriygingthnhighpsar sowger
the inhibitor nolecule of the invention is formnul at ed
mixingsso@itoms p€ graoalatog ageath baeddindsosdes spfayied owpthe pewder to cause
with a diameter of 300-500 p.) provided in either hard

the posfiet pargeleatd apglt@naticethue forglispRngte gaitiocleddr gradliles. Granulating
solution for pediatric admnistration. The enteric

agentSRBICR ArPQOHR Tor Qe i RBUA S SralRYs, 3h GRSt AlRA _Pmlfsea t6,Q@Mulosc

particularly for pediatric adm nistration.

deriv%?%gfﬁé&{éé}igg c%Xﬁ%ﬁ%@[%eﬁ%é&%ﬁeﬁﬁl%@% e %théﬁcgir%l]‘égeﬁ)"&laﬁn,

Suc escri

1C, infra. 87 general , the.granul es and powder
glucogisholyan Fiypanaar ey SHsh Rt S Okb TR (R caPamo s,
such as but not limted to, crystallization, )
lactosgynicagia gri prylign alginaterekiad obiridonpisnpRITVGH Suis: shat ghmy
using a high speed m xer/granul ator. Exanples of high
mucilsgpesdsapokeusker\areghent amddarich etabdgaladtien, 'pbly Tty EBORIy col, and waxes.
LODI GETM' m xer, the "LITTLEFORD LODI GETM' MGT
Granulati@ /oeit8 AdlyaeQid dedittohbentratbN rhivEin pifdoed 1 @ 30%4 lo@t mass of the

During the high-shear powder
particles or granules.
[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 is "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 coating, and talc is added to reduce 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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m xi ng, solutions of granulating agents, called
bi nders, are sprayed onto the powder to cause the
wW@owdasosgmrticl es to aggl onerate, thus form ngPCEHUS7/067725

particles or granules. G anul ating agents which are

proanﬁﬁ%gl?ijnlécggg)él ICSIE}IPn ‘%opdjr A U| e ro(xklggpgll&q{@ﬂcelﬁﬁose (? g% w/w
carboxymet hyl cel | ul ose, neth IceIIquse and

Opadléftql,gﬂqr,c %Wﬁgve}EUI@%AgiﬂT'ﬁM HBURosk45% w/w triethyl citrate, and 0.25%
pol yvi nyl pyrrol i done (PVP), starch paste, sorbitol,

w/w gdyreryd ssgnostexitatco 3hs finall casfpesi;cioh at thesatcriacaatcd gruies is 81.8%
sodi um al gi nate, extract of Irish nbss, panwar gum

w/w pabeitidcy @M bin Jokahéragpakitibsawoh pdswsi@lpy}of@ﬁm and, laych
ar abogal actan, polyethylene glycol, and waxes.

hydro%aﬁg #% @%%B%W/?mﬁﬂﬁjﬁglgspé I gmf)g??l c:f esITngrM L
" 0
30D ’coﬁw ‘?wstrl HSE R s e & Eﬂ??r?ﬂsf%r e granul ee

may then be covered wt h a_seal coat of

[0089113 aa PW@ é%@rtect gaRelas o R dgapattiples sabiather beghsprrdsd jira solution
coating is "EUDRAG TTM L 30D' applied as an aqueous

for orali aglpanisiragione partigilaily fpr3ediatuonddrigispatiigmdhe sutpsnagcean be
which is supplied with 0.7% sodi um | auryl sulfate NF

prepafeBlim aqdtods SHutialsys amivhtthicBGheNFar(dmeRoiN &lbidsire added to
enulsif ers, to which the plasticizers, polyethylene

1ncrea9é Mféqjlsc@ﬁ@gl &t the LSud & RSIAE fap 1(%6%1@&@@[%&& thé%a%ﬁepowder
he el ast|C|ty of the coating, and talc is added t

partlcfe§ gr gffm ? A g St%ﬁx fncfl n?tlreed%seﬁlé gtr&n%% bﬂge Bg%%ggﬁ latygr formed

[ ng Icatlon 0Cess

ncreaethes ot hpes thefllmc
aroung S PR PAETRSIN R F 0?%1 G s g Fgpceutically
enteric coated povvder is 81.8% w wpr oant hocyani di n
compﬁéql«;,m;th t]@qubggqof metecule gnpguped as a thickener, such as but not limited to,
hydr oxypr opyl nmet hyl cel | ul ose, 0.5% w w Opadry cl ear,
gelatid,sab¥alvgums' (EIgDRAGKLCETM, kaBEDBY, gudr, 4&%anpanwar gtaltty,lctc.), and
citrate, and 0.25% w w gl yceryl nonostearate. The

cellulddentivedpos i batiurfcattbeyethelct Buls g hgdhogyRopylediulsse, and
81. 8% w/ w proant hocyani d| n pol ymer conposition, 10%

hydroﬁﬁgrﬁ%ﬂ)r(l%&}gﬂc;eiﬂﬁgtsﬂ ;%:&g)e |%1?Igily \Q/surfact%}t sucélo egsd"l;v;eeéll"l"%?la y be

added]to 1rn81{ove &Pgn E% \/\#A keql%aé%enﬂ ‘A ng%oesr"{ \g g}lgﬁenmox 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
pharmaceutically 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 ("TAVICELTM PH 200/300") and dextrates
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[0089] The enteric coated granules or powder particles
can further be suspended in a solution for ora

W@eo7n3es82 ati on, particularly for pediatric  PCT/US2007/067725
adm ni stration. The suspension can be prepared from

" , lL.utigns to which thickeners and protecti
CEMPENIN T Adsigontl e drsthsesTi 4k ot Hse desgatadiapoys. apg ibricants,
solution to prevent rapid sedinmentati on of the coated
such thesacisscrgd tabeye snagralsgrigradided to the (bl fenmudatioghAdheferred tablet
i ncreases the strength of the hydration | ayer forned

formudat murdnins 260 degprpanthoclaeslin polgmghcompm@didna? mg of the
interactions and which is pharmaceutically conpatible
disint¥drhdt "ATEDISOININIO (croFR| 1BE&Ed Sodidi ch®oXdFBeth@eBulose), 1.75 mg of the
thi ckener, such as but not limted to, gelatin,
lubricBRAtHgesi fe Gnd the" P Ry ICRTRAPH " AGRER t
ublrlcpan Wa@,emgﬁg?etalg ¢ dnd }ste,v@eg%g%c Vu? 298300" A&R5daf to

( , etc. e ose derivatives
bring ﬂ%&ﬁ%{;&;g ?18 I[B%/u ?%Cdé]i%lrg S?ﬁ%tglgfegagg %a{t&i with an enteric coating mixture
hyd I hyl cel | ul S)- [ 1y,
prepagirtoh L EIoRIC UK AT BB Adaatine G b BRd erams

action of the thickening agent. A preferred suspension
talc argb2Qft grams wsitea. Ploks Wormultaiion axaypreopybared by kiyeinkilibd seell known in
solution in water containing 0.2% TweenTM [0090] The
the art.nhi bi tor nol ecul e can al so be fornul ated as enteric
coated tablets. In one preferred enbodi nent, a

[0091PTPRPEFASIBHHEHITMER! ¥ ABECHIGUIRPBIs bR PrbSntB6 FARA Sflymer
W th any pharmaceutically acceptabl e diluent (such as

0se. | . : i. f o
conn 888k TARLR TR, ARG ber 000

ranu

., coppressed.into tablets using. an ad [1 known in
with o RBRGHTE P50 A 0 R (A B P o IS Bre
granul ati on nethod, the dry granul ation nethod or the
compgpseddatodantpls asiap ey methedavelPkrgvar ingdhe it fge preasnnle bptups limited
but are not limted to, mcrocrystalline cellul ose
to, the dif¢t GELssSRM ROBOL M therahyl cdextabkt essIZS BEMDEOGRNMINE 99.6% w/w
Addi tionally, disintegrants, such as those descri bed

directBdvighresditte probiithe@nhilin polghet bQffostRMCIA R %8 bW enagiByum
al so be added to the tablet fornmulation. A preferred

stearatc@ThEtabl ¢ fRu ity ﬁ@fe%gt SR reld a@nt@ﬁ@%ﬁ%ﬁ%@ﬁ&@&ﬁ 30%

pol ynmer conposition, ng of the disintegr

wore G RN T ARG A 0 g o 17
talc a%%?%%ig%{?ﬂé%ggfg%%,fpefa 280 th‘I?llenS 0 ita%li]ett. Igﬁe ta \e/‘lcs%%l{ 'é/lpfegared by any
method known in the art or by the method described in Example 1E, infra.

[0092] In a more preferred embodiment, 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 compressible proanthocyanidin polymer composition and 0.40% w/w
magnesium stearate. The tablets are then preferably 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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bring the m xture up to 350 ng. The tablets are coated

Wth an enteric coating m xture prepared from 250
WQr@ME308EIUDRAG TTM L 30 D-55", 7.5 grams tri etPgI/US2007/067725

citrate, 37.5 grans talc and 205 grans water. This

. formul at | y redq. by any_nethod well kno
tricthyl gitge, 2100 t%‘@@??ﬁ%@ﬁﬁ? diets @ E%%QHGMF, ¢ greparcd by any
directly conpressible proanthocyani din pol ymer
methagdeewaiin ithsrart, Sormazdmplaliws ngt lamiteet thy method %é@d@ﬂil@ﬁ“ﬁ-
(e.g., as described above) and m xed with a |ubricant,
[0093p et eompbdstiomsegmesi ntn shabpatides (Whach inthide paricles atzedion the
granul es are conpressed into tablets using any nethod

order WEhlicrMer;, kuthtaRenidfokphdry anﬁ%ﬂi@}ﬂc@?ﬁwsk patticldsivh e ihdlude
the direct conpression nethod. Preferably, each tablet

e Sty 0 > | ‘ .
P B e Pl S S T SRSy s can'be
nesi;um.st.earate. The.tablets are.t.he referably
coure BIRER R R Tsry d isoRpreny e (i S LB K as tha
suspgnsioni¢6ﬁQ6 in 22.22 g). of "EUDRAG TTM L 30D- 55
supplied by "6F-AT TNt TR GMATIEE NS W RS TR EVE oy ot bygvhich the

purified water, per 100 grans of tablet. The tablets
COMPQRAMOTHEDTRY FP a»ﬁlenﬂec&yp aclosst kydnderelwessel byiestigam ofairpiptroduced

the nmet hod described in Exanple IE, infra. [0092] In a
from badow, gideheertedc esdd doioraed by spraly dedid i osothe esss dhring the

pr oant hocyani di n pol yner conposition is fornul ated

fluidiz bR HERY FolcoR t8518ts @F cﬁjsbiéﬁ,rAée%@-@&a caa%%r@lugfmé@o ny
6% W w I

cont ai ni ng 99. irectly conpressible

RS AOCNBRL 8 POLMTETy SRTER A0 A B0 Bt

gnesi u ear a ar e
.coated wi.th an enteric cqati i xture. The fjnal.
rotatigWIGaTIE] GO RIS PEig e Tasle Sty i s pge installed
conpressi bl e proanthocyanidintgolyner composi tion,

withingthg gppapth s idiyis dsedipan an theowsm, thergbrag s o8 gapsg ks, Any other
0.9%riethyl citrate, 2.87%talc, and 2. 74% white

type oficegeresiaonsucii e thed1BVIBUelaABB ¥ "qrag pHi-echtény G/ T FEM oghmersion
known in the art, for exanple but not limted to the

swordfb&ssl thke SORIAMA M MbfigoatdrOOBEINBER GampOsjuiipradis, f or med
into small particles (which include particles sized on

"PELL BERPN AN &iui ' EﬁtPEEBFWP&i'TPﬁé{GTMaéqﬂ]g&%MH%[s%soe%.@é’d.
m crocapsul es), particles (which I'nclude
[0094] The pharmaceutical formulations of the invention can also be used to treat dIBS in
non-human animals, particularly in farm animals, such as but not limited 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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particles sized on the order of mllinmeters), drug
crystals, pellets, pills and m crobeads can be coated
W@ 200mg3@ss | ui di zed- bed process. This process UBEBUS2007/067725

flui di zed- bed equi pnent, such as that supplied by
"GLATTTM', " AEROVATI CTM', " WURSTERT or o

adminfilere) ©q  2ibieGt AR 1AM GoUE} bat i PPSRvE eatjtolﬂ?t T e 5 gy
cylindrical vessel by a streamof air, introduced from

of oralis lagpinigtengd epistie prasedted erofaemey. fromeeificisynbegimaptsd pharmeceutical
it onto the cores during the fluidization tinme. To

compewidinstcabipeksmgerofelepsuhesdmiasteted-tCatsabjecat iangmount of between
equi pnent ("MANESTYTM') can be used. By this process,

aboutt50engd pdtl Y an@EbARRSOWRSIA € pl aced in a rotating
cylindrical coating pan with a perforated Jacket and

[00963 I %Eﬁjﬂn @ a}&l%tl?e&% shf)}%&tadak ﬁgarr‘ﬁﬂeﬁ téao [Iltﬂ@anp ? B9 nidiod can be

ry air hrough t ating t s or

used i§ BB S%%m‘é e Bcbighof %gﬁlgg%%ﬂ%%t@ nﬁgrg?@%u; i for

process,_ the "DR ANWM'[]|coater " STElI NBERGT
dlagn%%%?ft}ﬁ‘étﬁt’le bope| Hpdramg Mhenwsen grignt 99%Cut %&&mhﬂmlh% 1147).
equi pnent can al so be used. [00949 The pharmaceuti ca
Brieflf othenRloatei 1b dingodstic leitdriaweate thehfos anleastdd vimsks sddch need not be
treat dIBS in non-human animals, particularly in farm
conscautivepinghe preckding 1 Dufondntoflabdorhi@al discontfort ion @aianhdthbhstwo of
swi ne, ovine aninmals, poultry (such as chickens), and

three feaﬁfr&e(g%tt@vath d’éiféica%ﬁl hd e @sﬁs&a&ts&ftlarﬂéa WBh § cRAMER iRS
canine animals and feline animals. In particular, the

frequé%'ag QP RG5H bh: ?t» gf) Bl g&‘ohﬁ%ﬁ wath 4 Q%ﬁgé‘ Yn%hh‘(%%@&n?e% of stool.

rea I sease |n nonhtinan —ani
rt.icularly food, ani mal s su as catt
he rfinia By Pt BORUET H hesbiba fieesh phAIPS dRsBediib sgo!
of the invention into the aninmal's feed. [0095]
frequencror-g Bigetenthend tiveestiss Saxs (it shaopnalstant farAy ert.ilomse/ watery
phar maceuti cal conpositions of conprising chloride-ion
stool; (i psyserde af mhganry Gragingi tn midhi to brvermbeeclinesyeneht)t he
i nvention areadm nistered to a subject in a total
anount that is bioequi HENMTIONS$Ot nore than 750
ng/ day of orally adm nistered enteric protected
[0097§" Of €] @FRss olRr#REAL A, AMRASL BPA. SroRAL BREAHL! ERbyific orms
conpositions conprising crofe emer are adm nistered to

or termmoyogyeucsted hgrel%narg {n%enrgi ?f hapvee ttjtvemeamngs commonly understood by

those of skill in the art to which this invention pertains. In some cases, terms with commonly
understood meanings are defined herein for clarity and/or for ready reference, and the
inclusion 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, unless otherwise indicated, conventional techniques of molecular
biology (including recombinant techniques), 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, Current Protocols in Immunology (J.
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about 50 ng per day and about 250 ng/day. [0096] In
determ ni ng whet her a subject has di arrhea-predom nant

WO B®B7/1308§2 met hod can be used in the art to di apEDES20NE57725
subj ect including, but not limted to, the Rone |

riter a is of irritable ndr nme .
E. Cofnboriser 5. 1508 senerany Bk POT): Gt Biipppis in
Brlefly the Rone || di agnostic criteria state that
Molequdpr Biploge 45tM1Ausubeket al wedse H ORdduclnding epdenedt thiouas, 2001);
in the preceding 12 nonths of abdom nal disconfort or
MoleqéirrClohag: Adsboramry Manale ehifdesli timaSambidokraal iRefsali 2081); PCR:
def ecation, and/or (2) onset associated with a change

The Polynicr &4 l@ﬁﬁVR@a‘cnsﬁ AMulliaadd.0eds(,Aposn Iatk Iﬁﬁﬁlﬁﬁés@éyeﬁandbook (D.
with a change in forn1(appearance) of stool. The

wild, g E%H/é“k{b% (;ﬁ?gm‘@ ”P99‘21?‘ 'Esi{_)gogrﬂﬂﬁ’gf%keyTéc%HR@& gﬁﬁ@g TdH@HH&%bﬁ' ed.,

abnor requenc , greater

AcadirE Byl 0T MEhaf N o AgR é@s i @0%5%6\‘/“?&‘? ?fnélbeﬂ

to rush to have a bome TIONS]%
and Nyfy staancss g W dpheiny V%Ve%@gs &eé?”r?ﬁhaéc? mhﬁe 9%t %rllqmgnd Lane

and other scientific ternms or term nol ogy used herein
Usingghumrtibiodicendl d dboratdraMeanuhleCohd Sipring ﬁadmﬂi@gblgatqm Beass;t(@ud Spring

by those of skill in the art to which this invention
HarbapeNYaj 199; hid BedRagas @b edt.eComemiPrdtocsisimNhgleic Acid Chemistry

under st ood neani ngs are defined herein for clarity

Johang§ggsgﬁr1ﬂcem%flgqgg(?e and the inclusion of such
definitions herein should not necessarily be construed

[009821 Ag u%Q(F ﬁesrglﬁt er 2 gﬁ%t'n%t' 119&1%%8[1%29& é)?) ﬁepm&t p?%cems refers
0 2 pflxEEe o Byﬁ%ﬁ%?%ﬁ%ﬁ‘“%éﬂﬁ%%@% SSRicfit ‘i B been altered by

bi ol ogy glncludlng reconbi nant techni ques),
the infrp@ucsBn of aigino astd Iesigiepuhyijtutipne dRlshpat oryaddrivns.dihe teen d
chem stry, and i nmunol ogy, which are within the skil
"derivafive"res uaed herSnaisotrefchmntioquedympedesppratemedhichhay beéam hbdfied,
literature, such as, Current Protocols in | munol ogy

i.e., by thelcovileht GRabhrBént i anﬁ%e of &R%Qulei tb Glhd?hlﬂg:pﬁd@ﬂf BioRsid. For
t hr ough 2001) Current Protocols in ecul ar Bi ol ogy

exarnﬁlg blMlO Y hf fﬁ&nt?tllon al? gﬁhbod}%@a@‘ bd MGkl %, by glycosylation,

suppl ene rough

acetylation, pegylatlon, phosphorylation, armdatlon, derivatization by known
protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or other protein,
etc. 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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Mol ecul ar Cl oning: A Laboratory Manual, third edition
(Sanbr ook and Russel, 2001); PCR The Pol ynerase Chain
woe@eusssy (Mullis et al., eds., 1994); The | MPQMUSNSTY67725
Handbook (D. WIld, ed. Stockton Press NY, 1994)
i oconj,u Techpi ues Her manson
[0099hc adents q‘i@i’(g’%%femi@ﬁ l\‘%fl%t " ot e £RRise S %Oé’l proteinaceous
Anal ysis (R Nhsseyeff W H Al bert, and N
derivagivairefess,to agecond wegankreotrinongamc vealeeadasthgieis émm@éﬁqu yiigp the
1993), Harlow and Lane Using Antibodies: A Laboratory
structlhfteruﬁalﬁrﬁxﬂrgm&:)oﬂ ingrgaficmosledidd gy derorayivEpEasorg@iok tnolecule
Spring Harbor, N Y., 1999; and Beaucage et al. eds.,

includeblru@ i no?nlﬁh@a% S thelcDIE hRIderieRcE. g e &dditondsiRlcibh Y a
& Sons Inc New Yor K, 2000) . 09 ] As used herein,

€ nle r ©
hydro&?l B 0 da}“@&x Y?gll%@%&%p‘é%??géioor Elk?féltléil? ﬁp{al;l]&?ﬁorylatlon
g r ses an¥no g}ld sequence whi ch has been
immofiliy %&Pﬁﬁ? 19 YhtPPodieti on of amino acid residue
substltutlons deletlons or additions. The term
[00100 e j v Axsiuyed hergin e dorrbrmalymer| &ors e eprapeusid comprising three or
pol ypeptide or ﬁroteln whi ch has been nodified, i.e.
more pnoeric onitd which atay dehhesamadr diffgrenty Fousf'petymet utfrs © high
the pol ypeptide or protein. For exanple, but not by
molecviy walight iand/bainkelnbleqiolyamdrs bowyll aalpwomolsodliaf iveight #ndgor,soluble
by gl ycosyl ation, acetylation, pegylation,
oligoRB@sphoryl ation, anidation, derivatization by known
protectlng/blocklng groups proteol ytic cl eavage,
nkag I W r
[OONELH vaﬁsbuge%% %e @%3% e rﬁerg%?bﬂ%ﬂi%ﬁ%ﬁd@
em cal . catlon? f techn ques kn to q
Compla%m% RY F“Fm}orf‘ci WAHFRCC of AR r?Qn“%ltﬂ“ ABYN 394 festflugs In one
speci fic chem cal cl eavage, acetylation, fornylation,
emboqiﬂﬁteab &l fragmephe FrepolEpatide myifins Ayleash on@ﬁ@ctmwﬁn%é polygeptide.
derivative pol ypeptide or protein derivative possesses
(00102} | eagts weeehaeim tharteror "inkiéning I TRofumicbgn 'oafers wnohibomg any
as the polypeptide or protein fromwhich it was
functid@bf ¥ €FTROGORLuIADy Ui ¢ chesy RihdinghButtndt Mnitde kd, iedibiviag chloride
in the context of a non-proteinaceous derivative

ion tra[n%f;@& Sinll ‘?nlﬁbl%lﬁ% legreé%'i&%}‘ the PETRNASIGANEC Mol ecul e that

fornmed base he structure of a first organlc
[OOIO%LI leggr g%gle& herellne&le tetms’”’ nuglgllc\ﬁ%{ds've cP' nulilof clicgsequences 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
including 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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includes, but is not [imted to, a nolecule nodified,
e.g., by the addition or deletion of a hydroxyl,
WOoredongsosszet hyl , car boxyl, am ne group, esterifPCHUBINT/067725
al kyI ation or phosphoryl ation, imobilization or
ti of a 100] As.used herein, the
excludiihgse St gite O Rular Gom T BT R oI U1 MGt i)
nore nononeric unlts whi ch may be the sanme or
dlal’rhéfflfferent Thus, "polymer" refers to high nol ecul ar
wei ght and/ or insol ubl e polyners as well as |ow
[00106DI eculAarusedehabin, thedérors "ﬂahtﬂbltleamhdngba]ﬂr”&eatﬁ@ Teret toAhe
used herein, the term"fragnent” refers to a peptide

prevefion) ed MBERT, laﬁ‘ﬁhﬁﬁﬂﬁﬁ bSélRginaflodl NGmAtos of GampRERioAfof ALIBS.
| east 5 cont i guous am no acid residues. In one

| "
The t?’é“i??é%ﬁ*;&% @dtfé‘@ Qi ew%‘gf’%%%%%gﬁ? SEhBboAR s gn the
erein erm"i n tion" refers
contepl B ore P SR RRb R 045 e i RTbhPl plFafyh dtues
meansmcludln but not limted.tqo, inhibitin %
before} Peure 0% Gmpleaiis pasicnts thareufTaied i thermgstdiqsn dd8Sdt ate now in a
~ the CFTR nol ecul e. T[0010_3 As used herein, the terns
period efurehméisonaclimstatiomdt ¢stabdisleest d-H3S é?@qi@@m&@d biynforr gempisahe
nol ecul es (e.g., cDNA or genom c DNA), RNA nol ecul es
return(cf n@rmalrsR8Afreqaanh); BEMiition of pAilAsothtddNA GBS ufedﬁct'ﬁfn of an
hybri d DNA/ RNA nol ecul es, and anal ogs of DNA or

undesff@di @ﬁﬂf)t@ﬁl offt@@&@éuse ‘Q§nfdﬁ§5’stélﬁ§yeé BecréR€id t%E Wve rg;“@f &Cdxisting

patient" are used inter changeab y. use

condlhc?[{ gi} (P—IBé he%{ﬁlﬁ&t[;ﬁ% %&RJcﬁSﬁ riz&lgjn?e%tlc%tloﬁseﬁs%ﬁ ﬁﬁreeﬂﬂlg the
ani nal ,
) . h ,
SubJeéeEfgeafesWﬁﬁﬁ% t*%ﬁ@%l%éssgfawc@@ magﬁ% dolsmined I e F@%ﬁ%‘

nonkey, and a human), and nore preferably a hunan.
measugingrsidob ficgernemadsdranng stopkcossisjcaey., qeéﬂ’l@mﬁ@mﬁlﬁ prQSﬁncaf o

one enbodi nent, the term "subject"excludes those
urgensy bicechsinghionis afsbeiatctivgth diBHay eothprgred thi ladoro $edtnwint. Any

secretory (acute) diarrhea.
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 diarrhea-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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[00105] As used herein, the terns "treat", "treatnent"
and "treating" refer to the prevention, reduction,
W@e@7i#088t i on or elimnation of a synptom or PCT/US2007/067725
conplication of d-IBS. The tern1"prevention
ducti,on, | joration, pr el i a S
100105F} Bet AR RET e o hiee e G eoreh emap dat
to at | east one of the follow ng: prevention of d-1BS
amoupfetf hetheraperttoagsnt subficientderpislt in thepeeaingant of dABS, to prevent
suffered in the past fromd-I1BS but are nowin a
advanpememaf dfIBSepduss rapnessehiofid ABS, ontoahhastk b limploed thb-th83peutic
(as deternm ned by, for exanple, the return of nornmal

effect@st) 8Phndth@ qhteasN}ic a%éﬂt AiAaidteRd &f troaiod pRySRc-EEd W th
d-1BS; reduction of an undesired synptom of the

seas
0010 <25 ?P?ﬁ%lm?ﬁh%?% e%%fé;!?‘ o R TRl RGP eof AisRlion
andn,ﬁQUCt'o oﬂmo té ﬂﬁ} gathns used in treating

Ptbe Whhy e pitatipRony ﬁﬁ@?l8 “AYHEUndesi red synpt om

may be determ ned by, for exang measuring stoo

frequency, deternining ﬁ5|stency, det erm ni ng

the presence of urgency, determ ning pain associated
EXAMPLE 1d PREBARA Elop &FtH ABMAE BUE 1€ A b &ML AP NShount

of reduction in the severity of a synptom even if
[00109Pe  0Dekdrébed atobmoare fidusaitise @kthadd fonetic mamifacture and packaging

acceptabl e I evel ("managenent"), is enconpassed by the

for diff&lem SfcRich pﬁﬁﬂa@&glcaﬁé%ufaﬁﬂﬁsdéﬁhé PR aNBRYCcRBIRY bSISRicr

as a reduction in stool frequency, 1ncrease in stoo

comp(?s?tn(?ﬂ e X?ch'éegf%c%f[%tg)éiwé gr%s&rt %R%F@@ of urgency,

eni ng nce d i s always

acco r i ted synptons,
Eéhgggﬂggggﬂgﬁgﬁnggggﬂ%ggﬁyﬁﬁiiﬁﬁﬁgﬁoating fatigue,
sl eep di sturbances, sexual dysfunction, headache,
[001 lf)] br o npgragheé deseiintpes efche ey faapesens fﬁetleFEWé?d to prepare the
abdom nal disconfort or pain), chest pain, urinary or
encapgylated ehtege caateéywpnmnwanmpdvmeammﬁtws@iad) flormulation based
Reduction in at |east one of these synptons is al so

on su@ GpiRasae grdvydddiRidve Hach padveholl igolatih espsald htained 250 mg
nanagenent or elimnation of a synptom or conplication

proanfio §ian|1c§§ 0 Mggﬁgéﬁtlm@[ﬁeﬁ@&%éﬁ ‘hchie Cta?ﬁﬂ%s were gackaged in

therape tlcal fective amount™ refers to
HDPE?EDLﬁF]s C %Eaérgl?lgréltx?eee{@?@%%%nga ?%3%%@(‘215 ];n Ior%ﬂ}latlon for eﬁ'{erlc 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% hydroxypropylmethylcellulose (Methocel ES Premium,
Dow Chemical Co., lot #MM9410162E), 0.5% Opadry Clear (Colorcon, lot #S83563), 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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advancenent of d-1BS, cause regression of d-1BS, or to
enhance or inprove the therapeutic effect(s) of
W@r@rha8s: her apeuti ¢ agent admini stered to treR€T/082007/067725
prevent d-1BS. [00108] The follow ng series of
npl resented f.or purpose illustr tron
[001 1Eﬁd no&%?ﬂy\%}& g gratngsprgen S%téfﬁmtghtge Brogpibogyaniqip polymer
i nvention. EXAVMPLES EXAMPLE 1: PREPARATI ON OF
compEiARVEECEITPEA bEatging Avdrongrpodngdlyldsloss pedithbel ow
are illustrative nmethods for the manufacture and
proanthackagdin gofyarer dofpesigmt topgrueffied meder gh/aP raickmixig@iintil dissolved.
formul ati ons of the proanthocyani din pol yner

The n6AWMREBidcOWcfel 1041 into@EOHBHICtAHHO bEHRINE @b BroBEseseNt
i nvention. | A ENCAPSULATED ENTERI C COATED BEADS [ 001

(Niorﬁnrg%iﬁr{agt@akegg e P6f s@lﬂﬁ Plval ien %ﬁe‘r\&l %%%Bﬁpa‘%lpseeds by

to' p epare t € encaps 'ated enteric

sorayirg oL SR P TR ST R Py t%ﬁ%%&re qf30-

. Each hard shel | atin capsul e caontai ned 250
35°C. 5?&93 ﬁhw&w&hw&rm%m}wr eaershad Rsan evrpaicled: & 665111 gQpt using
beads. Capsul es were packaged in HDPE bottl es
Opadiydnieati (niapgrisg Ry eexing 16) OBy hipac aptb Pawidied Witer, USP) was applied
formul ation for enteric coated proanthocyanidin
with goakg¢treed eoppasirt bOR0-BEA A ftanhaicabebal Wasdplistythe tllets were
nonparei |l seeds (sugar spheres 40/ 60 mesh, Paul aur,

dischdr@dd #AROLRAA& oA 1@%) Fﬁraﬁ’r@nﬁh Qrcs)é?&hﬁj'aﬂd% MP&Ed spheres larger

conposi tion from<C leri,

Y, t ( w
than £33 SR8 T 1?“‘%%5%%2%% M@% “ﬁ&%’ﬁﬁd PEE iRl
con, | ot #S8 14. 5% " 30D
Mean%ﬁﬁﬁﬁrer@ttﬁﬂc cQagpL A9 %@%mwpmi mm%%%\ cigyie pad glyceryl
(Morflex, ot #N5X291) kg nonost ear at e
monortpmett@ g ohat Radh hrepel@ﬁte |t@65 ol thogmixigg ghip eplpfiereyith the
water (USP).[001 11] The layering coating sol ution
"EUDRGGHI TV hg3 (e 5'h iha mesubongamitaticreopoh g/ soutionompoben sppayed onto
was prepared by addi ng hydroxypropyl nmet hyl cel | ul ose
the laydred §gMRres 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:  578.0 gm

Raw Material Amount Used Per Batch
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pr oant hocyani di n pol ynmer conposition to p
(USP) and m xing until dissolved. The non
wowere/1bisszied i nto the product bow of the
processor (NiorPrecision Cbater) The po

Nna |
afe+Ht

urified water
pareil seeds

f | ui BCTYE82007/067725
ymer sol ution

\L (el aVd
I IIU

SR MR AN T

y@w at a

he

fIU|d|zed nonpar ei |

target bed tenperature of 30- 35C (Once t
Proanthogpanidio PpymiatiGongruisiioer | ayeri ng had bee
a seal coat using Opadry Cear (preparing

s Bdhghet ed,
by m xi ng

)8.Wagm applied
A?%er t he

Hydrdxlyﬁro@@ﬁﬁétuyl&lﬁmsemst wsPuik19/em Water, USH
target bed tenperature of 30-350C.
plleu the pEIIELb Wer €
Opad"‘éf e LG
|l avered enhnr ec

3§ ar ged—arnd
?§§ t he

I!nr than

1000 m and 425 m scr eens|,
"EUDRgHol Th\dr 0RAa &QV@%H@lntothefluujb

arager—than—425 m-and-sn
Meanwhi | e,

ew%r%f@essor

the enteric coating solution was prepared

Triethyy Ctrate,™F tri et hyl citrate and gl yceryl n

to water that had been heated to 65C and

ohégtear at e
t hen m xi ng

Glyce}(;llhgo&g{eld;dt@n wth the "EUDRAG TTM L 30D
resulting enteric coatrng solution was th

oR4 gmlhe
en sprayed

ITI.CS III lIIC IIUI UI LT
Water: ;'Jgg e(sE gl ImE Ipvl eag ?urmgope gc

c,&% ST al |

?%n%%rature of 30-350
Based on the results of the HPLC assay in
t he proant hocyani di n pol ymer conposition
atl BaENOARSr ATERENTERIR. OOA TtHI2 BEAL i ¢
were hand filled into a Size #0 hard she

on-the beads.—— |
di cati ng that

was present

coat ed beads

| gelatin

[00112RpsSul ®cb@itRE Béioteard tROBrMbladas agehaiR dséhprirekagagsulated

into a suitable HDPE bottles with a heat

i nducti on

enterlls LORE E&B Fforhifhront tha@'ﬁgqﬁ't E&Bi\ﬂ'tjhﬁléarrﬁg %}%r S heres On
Proant hocyani din Pol ynmer Enteric ated o atc
578. VAt Us er.
fom@kéﬁﬁg&ﬁ%agﬁ'é}rﬁ?f@weae%&rréﬁl@'é‘ieﬂ@fmefmfﬁr GBSy oruin

d

T1c

th f I
Ehs et

SIS sBP NBORWRY By

clear, dmat OF

glyceryl monostearate.

[00113] The beads were first seal coated with a 5% solution

il 0.34%

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 p. 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

tricthyl citrate, 4.36 grams glyceryl monostearate and 248.55 grams purified water. This
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enteric coated bead fornul ations that do not contain
nonpareil sugar spheres. One fornul ati on contains

W@3003480882v pr oant hocyani di n pol ynmer conposi ti oPCT/0SH06/067725
w w Opadry clear, 14.5% w w "EUDRAG TTM L 30D- 55" ,

1.9% ww triethyl citrate an 9 yceryl_, :
Suspe%%?fﬁ%arﬁa%rsg E’{“ @GTle%‘ﬂm% gleg %M?ﬁﬂ L gﬁﬁ'sgéalsuspensm
~coated with a 5% solution of Opadry clear in a 16 '
continjupkle pndy én asenardte coupainet pufpendieg avblppegsaidrmbthe wigthylgitrate and
50 nm Wirster columm. The coating paraneters for the
talc ingpplfiedatdatenThd trickley] seakte/Bahixnge weas ¢hearadded ®tthe "EUDRAGITTM
tenperature of 500C to 600C, an outlet tenperature of

L 301258 m@?é{@ﬁﬁ; ardth@irésultgWartie digfkréion ¢@rédMibiring tBOERNying
rate of 6 to 12 grans per mnute, and an air pressure

f . iy
PO B B T e O M R R R o S e
m and snal | t 1000, m Th ds..of ,appr,opri at e
follonp By s R DB bR R A7 & P 1 U rDRgem e rure wes
.. processes for enteric coating. For each 1000 grans of
28°C E)r%fhﬁt: Hsayalens Wﬁ@ﬁ%@@%‘ﬁ%&%@w&ﬁtem@2 gl @nd the
~coating suspension was prepared from8 11.97 ?ra‘ms '
air presEUPDRAGR TPTRA. BoDcs8ting ontedGoaptantsats wetetthén lled imtaea size #0
4. 36 grans gl yceryl nonostearate and 248.55 grans

hard shull gflagtlcm@tier . Thi ssuspensi on was prepared by gently
stirring the "EUDRAG TTM L 30D- 55" suspensi on

coot ERUFRIY GIATEDGRARE A SARKIE POWAD BR PARBHERGYI Ng
and honogeni zing the triethyl citrate and talc in

rifi tan. tri | Ci ] re.
A e el e RS e
and the resultj coati ng di,sper.sion stirred durin
comp oy AT opted Sedu T 6" 2 BHET (SUERRTIAEES WiHba BT REr e
then coated in the fluidized bed processor under the
30056Q:1)1in githey heed shelliealagin capralas or sysperdaddn ap qFad solagon Ahet o
47C, the outlet tenperature was 28C to 34C, the air

proanthocymedingelyB@r 40m@hdiiornt pevdppasticicataes pvaparéd By high-shear powder
grans/ mnute; and the air pressure was 2.5 Bars. The

mixin ®$ telfroghtRstiy il godahactobgasisionané hihierydropyledthyidetuse in a
size #0 hard shell gelatin capsule. 1C. ENTERI C COATED

high s%%gﬁma%g%ﬁﬁﬁﬂ&gaﬁ%m 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 is
supplied with 0.7% sodium lauryl sulfate NF (SLS) and 2.3% polysorbate 80 NF (TweenTM
20) as emulsifiers, to which the plasticizers, tricthyl citrate and glyceryl monostearate, are
added to improve the elasticity of the coating. The final composition of the enteric coated

powder is 81.8% w/w proanthocyanidin polymer composition, 1.5% w/w
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[001 14] Described belowis a nmethod for fornulating
t he proant hocyani di n pol ynmer conposition as enteric

W@ oarashsgr anul es or powder (mcrospheres w th BCT/US2007/067725
di ameter of 300500n) in either hard shell gelatin

sules d in n oral soluygjion. .
hydmfsyl% Reepsallaiche &ﬁ% W DB e i %E/WB% ggﬁﬁﬁ%ﬂéw L
re prepared by high-shear omder m xi ng of the
30D" plr%ﬁwﬁwdyathiyb@ﬁatsm%%%m(ﬁyqqrﬁdﬁnm@dtearate The final
hydr oxypr opyl nmet hyl cel I ul ose in a high speed
compoditxar éfithaputbat osatedlgrenydeoardtl (886 ypawiptoantipely yrrein polymer
conposition granules are prepared by spraying
comp&tion i10YJ m*xﬁﬂﬁpyl@@l&wae 1.5% ﬁw\ﬂﬁfro;tﬁ)réﬂyimbﬂhgi&eﬁﬂﬁﬁéj 0.5%
m xer/ granul ator so that the powder particles
& 6 s [
wiw %&*ﬁ%ﬁ%ﬁ%ﬁ%w@ AT IS P REL R0, b Lt and
0 of OQpadry Clear (mxed with water)
025&‘%&”5&8 SEhef8daREn The unter e cont, ng " EUDRAG TTM L
D' applied as an aqueous dlsper5|on contalnlng 30%
[001 léd Wf‘d?lve%%%f@rm%%oogéWW BOHtoaositiopgrayles or particles may
upplied with 0. 7% sodium lauryl sulfate NF (SLS) and
be ﬁllgd 896 pbhrdssheb gtletiB Oaple(iTwe eV 2@hich pravidds gishiitele dosage.
which the plasticizers, triethyl citrate and gl yceryl
[00116Ppnost &ae ahteric asecdpidesthdoyanidi poigmeheomp@siongirinulef or powder
the coating. The final conposition of the enteric

partick® %&@%@9@&%@&&&a%mwém&ro@mtdmﬁy@aioﬁl Faraedlmy‘ifor
conposi tion, 1.5% w whydr oxypr opyl met hyl cel | ul ose

SN L e
The. f h
hydrog RtpRy gt el et & $hE YRR Pl enER gt %E%'rw mixing
conposi tion, 10% pol yvi nyl pyrrolidone, 1.5% w w

this preparaaey ir kmageaeify by niglisgcicatns diewp tiop it Coandatirring for
14. 5% w w "EUDRAG TTM L 30D", 1.45% w w tri et hyl

three bours;and thared dohg2b&emittac gcbay@bpmanthmyasidaapdymer §adositioh
The enteric coated proanthocyani di n pol ymer

powd & QRS Ed drQPRar@il ANy kieshodtogeasdussbrsiondy be filled into a
hard shell gelatin capsule in an anmount which provides

a1pUENAHRCAOSAYED ﬁt@f?/ﬂPl@]féSEB‘?AﬁﬂEqu ¢ coated

pr oant hocyani di n pol ymer conposition granul es or
[001 IS?Wder 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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particles can al so be suspended in a solution for ora
adm nistration, particularly for pediatric

W@eo7n3@$82 at i on. The suspension solution i s pregHUSW0TE67725
wetting 2 grans hydroxypropyl met hyl cel lul ose in 97.8

" st ll .er_and 0.2 grams TweenTM 80; mi x|

EUDR TN g 0T 15 CROPOGENE] Faisy CoRraa Rlsgnidaering:
the solution to 400C and stirring for three hours; and

watert Rearfablgtsi angythen glased B4 perfsated gapeasdditpacianf§iGELACOTATM"
pol ymer conposition powder particles or granules to

systerh hiendhrotmbggleat 6 6 upm 0 HORG. dihe choric EbAtHR] formdaiéDis sprayed using the
COVPRESSED TABLETS [001 17] A nethod for formul ating

followiRe cod@sHs NN altitehhPerR@y/ GFEI4°COIROOS ka0t a tbfpérature of 29°C-
diTuent as enteric coated tablets is descri bed bel ow.

32°C,Fg%dtﬁﬁ&ﬂlg%ﬁa%@fﬁé‘k&-gch,%510rn aﬁ@ﬂ%ﬁ%%w@a of 30 to 32 rpm,

ynmer conposition is granu

an airfgl(r)\%\sé_%:%pgéglr O%jﬂcf;ag%)%%r grgé(%neg%f%i lyﬁ:aigé %ﬁ?ets are finally cured for 30
. mcrocrystalline cellulose ("AVI CELTM PH 20Q/300") to
minutgs 35{5C pRpIsTRENE AaksPibWEBEN iRjet apnigaweTaliyge eHPR Gt yidtnen, after
m xed for 20 to 30 mnutes in a V blender. After the
shuttip®off shedigeatithrtablstsofre ritaticdgt 1 1rprsunty thaighlets have soaad tot iwom
is added and the m xture is blended for an additiona
tempeflatte. 5 m nutes. The resulting granul es are conpressed
on a rotary tablet press using 5/1 6th inch standard

C@ECEN@ER%DQﬁﬁ@TEEﬁﬂR&ﬁﬂh@ﬁﬁxﬁMPREngES%MBLETgn

enteric coating m xture prepared from

0
anms" EU T : " . i .. :
oot 1§ 273, & IROGL R oot 42 proafybe AR rhbinfly Mhppgsiton without
.. tablets .are the | aced i.n, a per,for.at an_coat er .

a dilupf 2y ShERE coues EP BT & Bt Bngle SRS B G e Eommgrasivic

at 400C. The enteric coating formulation is sprayed
proanthoryayidin pokygar somnagsitenapt PoAycediagrardingite theanpiapdescabed in

of 44C-48C, exhaust air tenperature of 29C 32C,
Exampled@uinfrat Elfpag éthlcte wofe 36806y brndinmo9 90 ayw/ mdnzéty;, a

pan speed of 30 to 32 rpm an airflow of 30-32 CFM

compRBsibla psen@ocPirasiawosmidr cdthpBStion Wit Ot 409 &/ mdgesium stearate
finally cured for 30 mnutes as the pan is rotating at

for tw%?ni'hﬁf@s Whd ﬁl_eﬁ‘ 'air.kﬁl}ﬁ%or??r%ssfr%rmg Fldafingd 18906 (ids bh grllotary

after shutting off eat, the tablets are rotate

press ﬁginé ?/4&85% &ligrtnlejter %ohu%dts a%ldgrtdscorqga\(% p%gc leg o & Pabi? B Mdness 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 (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) of not
more than 20 minutes.

[00120] The coating dispersion was prepared by mixing, per 100 grams of tablets,
22.22 grams of a 30% wlw " EUDRAGITTM L 30D-55" 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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tenperature. | E. ENTERI C COATED DI RECTLY COVPRESSED
TABLETS [00 118] A nethod for fornul ating the

wW@e@ansdseryani di n pol ynmer conposition w t hout BCHUB200TI067725
as enteric coated tablets was carried out as descri bed

bel ow. .Directly conpressibl.e proant hocyani di n
had b it Weﬂﬁ%%%%%lau 3R PP & 4 REMHAHE FiteElo avoid
described in Exanple IF, infra. 125 ng tablets were
settlingy epar ed by bl ending 99.6% w w direct| y conpressible
pr oant hocyani di n pol ynmer conposition with 0.40% w w
[0012dhgnes iThotabl @saciabetchoroft MO, 000 hwtesoated withethe doatmgtdigpersion in
conpressing the naterial into 125 ng tablets on a

a ConfijRLBAY24PmeB/30 USpang TA¢ ébldfﬁbe@h@%?ﬁ@ﬁ tHeQiaRdt 85 R AFd-5 rpm and
concave punches to a tablet hardness of 4-10 %é [001

pre- wiithed B8 tﬁgﬁﬁﬁeg{%ﬁjﬁ (I“Vi§ ug cteshetppndy iR lﬂkq}gll éogtela":Wlﬁl t"ﬂ)@ enteric

average of 4-10 Kp, fri Ity (n=2

ess than of era ab (
coatlnfé%spﬁﬁsm%tor?& ?15 egafrh%e[]&r&'lé flgﬁ?wmﬁ% ad'[%en[%rs QI} 18 et
ad|3|ntegrat|ont| nor
temp@zfﬁﬁ% 02°65n¢ ﬁu@%§ an GYRDISY AT RENSEHAYIE ﬁé 229 Qﬁ%ﬁé Q::ﬁ‘ RXB‘%““
prepared by m xing, per 100 grans of tablets, 22.22

tempagataresrf GR° & 18G% Wil apan SPUBRAE-TA KL, B00x BOW of m&%%OdﬁHM; an
kept gently stirred with a m xture of 0.67 grans

air spiak/ipedsbyik of il 04208 (pbuids 1@f adqrd Akk); anthilél. spéayga@ies 3 to 4
purified water whi chhad been m xed until honogeneous.

JiRy/E8ahd AGindl BT MK GG InHAL! YhStablefstfert o d fi
glramsavoil??settIllnngs';p@é[ii%o121] The tabI etsk(l n batecsheesr of o eurector

30 rmégo)tgs 29 Eé B%&%h%@%}l%ﬁe)@p&ﬁt&@ ﬂg% o€l RPGY ﬁﬁ glgbehgkﬁ to 3

Ietsvve

as of , 3-5
rom. FgAer GPsR oS atoY ! isoa LD Tond t?ﬁ% e w&ﬁgp%@ﬁ pan specd
coated with the enteric coating dispersion to a 6%to
of 3 g g oftien Zxinedtableés WeyleItowi dedoaioahEizerese, apaqymbeedish

tenperature of 45C to 65C, an exhaust air tenperature
orangefcoRveddeldtm @p@ile.a pr oduct

[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) of 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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tenperature of 28 C to 32C, a pan speed of 8-14 rpm

an air flow of 180 to 240 CHM an air spray pressure
W@R200203@82 psi (pounds per square inch); an i niRCHUS2007/067725

spray rate of to 4 granms/ mn/kg; and a final spray

proan{%%};iad‘l? g pogrgl%caﬁg m(lqﬁq&ég olﬁgﬂea\ﬁ}d{%%r fd i %afmgllg Sninfra The
t enperature of 45C to 500C and a pan speed of 3 to 5

core tatefs werqiiiepared brianitling| 280 sngweioanthpeyssdn pelymsbrompesitisgmer
tenperature in the pan at a pan speed of 3 to 5 rpm

tablet Faproxamatehye 1 ARG tata)) tnabQeddro Wenel witkan D24R €30 mesh) sercen and then
si ze zero, opaque Swedi sh orange-col ored gelatin

blendﬁ@ﬂﬁéﬂnﬂled[&ﬁib%@&mff ea PAk@EICK SRt 2t} RBNIWIASHSNbIdhder. 1 mg
pol ynmer conposition tablets were tested for content

magnék?t'g& i@{eH}aEey(Sgggﬂg% gﬁgﬁgﬁodﬁﬂts" '[‘[ APeLe B GRlVBER @ p%f‘?ablet was

Ity, I'ytical i'n process tést

then a%?%ﬁwﬁﬁ%ﬁ%ﬂ’?@%e# B ARndds g BIeEo EiRr 2oyt T bligpdaves then

after. six nonths of storage at roomtenperature as
compigayed infe 234 deg tallctdicaptaingy 1308 pgqaaﬂ@cmadlﬁ RRYES pomposition)
conditions. Finally, the core tablets were tested and
on a roterpnidblcbpisss/ie agablaviardepss pb-d hdesandriziapyityolessatham 0 K.
friability (n=20) of less than 0.7% an average tabl et
[00124ki ght ThazdfngafisptRomeds prgparadbaviest ageinghin 6 King $8ntainer the 25
(n=10) of 3.9 to 4.1 nm and a disintegration tine
(7.5(5‘35@10)0@( MOk AGPTEM N30 D295 HHIMS Reheribd- Ingl\gﬂtget@‘ﬂﬁ@elght
LY COMPRESSED TABLETS [00123] Fornul ation’ of

given g)r ﬁo A %}’gﬁ% %Qétg# &b%%)%@ters &Q&WE? glgn%ﬂt di érBSﬁ'tw g grelpared by

as enteric-co svvas arrle

descr The. dir

adding awa%ﬁ@bw%wmﬁem it ﬁélCBBﬁi SRRty oL 8 P}l%ﬁe%%ter 3.30
i sol ated as described in e 2, infra. The

grams tals|(&dphafiEd 59020 hisakery C&ﬁfk |84 Hgmszlsolnﬁg South Plalnﬁeld N J.), 6.06

pr oant hocyani di n pol yner conposition per tabl et
g (3.16 pplidxi WhiteDyspéBiong pigotcat))( W ame-JQukidsan, Gooxi 3t. Mdutihy M ), and
024R (30 nmesh) screen and then blending the mlled

then 10@31? adtiyl @ftrdtd(MorPRk | IRE S ORediSbdreyN Z. \: Uik enik@ed whihBn
he bl'ender. 1ng nmagnesium stearate (Spectrum

homo&Matdditdr P5 REMELSor UnBE homDEWFL, WDRM Q&W%mg% fihd ﬁg}ngﬁt

was then added to the conposition int der
dlSpel‘lglOIl vgaesdaddec{ t02[hem %bﬁ%Glﬁﬁ/l El 3‘:(‘ﬂg S\gaalspersmn and then stirred for 30

minutes before spraying. 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 a weight gain of 11 to 13% with the following parameters:

27°-33°C target exhaust temperature (to be achieved within ten minutes of spraying); pan
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conpressed into 251 ng tablets (containing 250 ny
pr oant hocyani di n pol yner conposition) on a rotary

WQ 27850882 ess to a tabl et hardness of 8-15 Kp BEIIUS2007/067725
friability | ess than 0.5% [00124] The coating

[ |on S edb first mxin

speed s R nm; N Gt g sed ad%may-fé ﬁ?ﬂhﬂﬁkgséﬂer
D-55" (Huls Anerica, Inc., Sonerset, J.) (we

achieyng &g %@redlwslg@frm taobgabwas sbit effsﬁynddheswmggﬁd atﬁhSerprn until
pi gnment di spersion was prepared by addi ng sequentially

the tabletslwaronstlahto lelow B0HWY i n a second container 39.59 g
purified water, 3.30 grans talc (Al phafl TM 500)

00126)Wi t t akeKabld@ Atk ek eldsin sIZAAA felBwldashHrile@olored DB
[ N}/\? ), 6. Oa6 g (3. 150?%30% [ dg)S V\hltgﬁgﬂlsperm on tifedolore

gelatng E%&HEQ&@ I&%In@feendfg '§]€’ n, Inc., St. Louis, M.),

g triet yI citrate (I\/brflex Inc.,
t i zed for.
[0012(@68”5 00 e ihonar Ao RB e a NG TS0 PO SEf P fgine was
pi gnent di spersion was added to the "EUDRAG TTM L
done %‘quf‘ﬁlﬁ'Ofaﬁ’QB%Faé’lleé%toﬁﬂelgh“egﬁl%t)f$qultp@or 30 minutes

before spraying. Stirring was al so naintai ned during
EXAMBéEﬁpﬁS@LA@I@N@%@éREGTéVdE@l\@’é%ESSIB@E I{MME@HQ@%ANIDIN
tablets were coated in batches of 50,000 in a

POLYSMERLWCOMPOMATIONNH/ 30 L pan with the foll ow ng
settings: 10-20 psi atom zing air pressure; 35C 60C

[0012BRN i nlaedir&tlY csﬁmglawrsam& Sniflin' PHINRS dRFBLEoh (Bl B

tabl et bed di stance; and affl es/'nozzl es. After

prepa%d[gée M@loﬁéhﬁﬁn{ﬁl@s fc}ihﬁ f\ﬂ%b f\é{@%}% I\Qf%%li ﬂr%%g g(}eeq?t%gz of the
S dtoa\/\E|ght gain of 11 to 13% w th
Cmtoﬁeéﬁ egm aﬁ&%&\‘ Samet ers: 27-33C target exhaust
enperature (to be achieved within ten mnutes of
[0012§br ayi A6Y litepapispetan leshlgi tagexiwas phsed vgth PUOitespugfied water for
flow, and a spray rate of 2-5 g/mn/kg. After
ten mawotes @nd dgntablewde &i stadl aveirmbht (dAhoyrsy fet°fedbe wasupdrostant was
of f and the pan jogged at 3-5 rpmuntil the tablets

pump¥®into & aeldatt thik el BWraQRE.didcefitd BihclfuBeinatahew ss theri extracted
encapsul ated in size AA opaque Swedi sh orange col ored

with 208 1865 AlduRarfof By HiSRe F5ARS HiRltes SHIRBINVRRAYinStHSphases 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 resin) 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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[00127] 500 ng tablets were al so produced as descri bed
above, except that coating was done on batches of

WQ@2000080882abl ets to a weight gain of 8 to 10% EXANPIOR/@7725
. | SOLATI ON OF DI RECTLY COVPRESSI BLE PROANTHOCYANI DI N

POLY L TI ON 128

columig SN HrSpUr PHER aibriBgahe QY gDt bTpr pnen with
the formulations in Exanp Ies IE and | F above) was

375 litespofat0de a¢atenn AhEs pRiak ﬂ@f tworre lunist were Idesepmtseted panghthe
as follows: [00129] 460 liters of Croton |echleri

proanthatgsnidia polyimee dompoditi@d@ad ¢luted Sroputhiefli@0 watuern §oh 25@ titers of
m nutes and then allowed to stand overni ght (12 hours)

45% labrsdcetod ) EriidnS WL ddAESBd int& $0 AtbiBEelck BiPmenheiediwi@ a UV
tank and the residue discarded. The supernatant was

detec%pm@)ﬁrﬁ %S&%a%ﬁxg%iﬁg% rhétéﬁeﬂ%avmg %@@ﬁble%s@o%ﬂd@% 586 nm

ten mnutes an ow ng t t he ases to separate.

were gL TR AR VR RPE R AR 1S S PRRH e ow procin

n- but anol each tinme. After extractjon, the aqueous
bindingrellylofg mepbrnent ihsrelaniie Wasdrigdiusieax OBy GeaPaEter 18 ak D
cut-of f nmenbrane (a | ow protein binding cellul ose
waterbathrbt appegximatety 3HENLHe).retentate was dried in a tray
dryer at approximately 37C (2C). [00130] For
[0013ppri fi Tat ipevanthycgalidinpobiied veinpoid@hyas @stsd fafditcbe
dried extract was dissolved in 75 liters of purified

compf%@fh@l‘ht}a P40 id pdrBehs’ ATthOProlhMBERAIdin B&yﬁiﬂeﬁ §(9h1¥d%ﬁlon in the

mat erial was chromat ographed on a two

absen%oe{ﬁﬁtb?&{e?so&y X%ry?nén‘fmg gﬁa'cg& n@cga ?afbl §§nelc'h neland then np&essed

ar 0se col Ion ex e reS|n)

iter LH 20 colum_ (a SIZ excl usi on

into ta@m@i Vst TGRS (bt Sl 5 o Rtars e a%?a%ﬂ%@ form it
CM Sephar osecol unmm, washed MAth 140 liters purifie

into ayighlely the ghignaribgresyliins ebén). d he hardnpasag teih WSttheIBCP%errmned
Ilters of 30% acetone. At this point, the two col ums

in a covercetighiab badness testhr. Bndfriabgity Db1ahlet$draymgi achandpes$ gheed S kp was
conmposition was eluted fromthe LH 20 colum with 250

deterthinb@ bSd&trib&Pn USRS <eTIRE-0MRe fridbAdy vl Soswaliad 0c3% llestiedcight.

into 10 liter bottles and nonitored with a U/
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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detector at 460 nm Fractions containing materia

havi ng det ect abl e absorbance at 460 nm were pool ed and
w@ocasmssat ed by ultrafiltration using a 1 kD pCx/usfon7/067725

menbrane (a Iom1protein bi ndi ng cel | ul ose nenbrane).

e retent ate was d sin a rot ar por at or
100133kt or phERe %fneabsp%ua;z l?yeﬁﬁp% Pdrpaggiticylsgha sy ignufichired
pr oant hocyani di n pol yner conposition was tested for
under@wrél&ttGwy@ﬁa@ﬁg@mmg l;actlﬁdggwad\/lﬂg@w%ﬂew@ is manufactured

proant hocyani di n pol yner conposition, in the absence
by Mafinckmnydtjomnatmialant) axangeitetht speondmtiphafoe thagnespura stearate as
tabl eting machine and then pressed into tablets of

describad i TYUS PINEK MBS $iRgnédiuig steatdi@is GeRTHA byt REmPA SR SUFR tdBe
the conposition to formit into a tablet, the thinner

derlvetdhrl?orﬁ Szé%’étéﬂl@ 901{5@&%' ﬁﬁérocrﬁgﬁllﬁ@ I 2[?3% i9 a'hﬁﬁtcfu%& @’ }SMga@r

ermned I n a convention ness test

h
cauivifib @i s Qe HECHFT ot 1 epra B RS Hue s docfBed 7
f bi | | h 0.5% | gh EXAMPLE
ri a@lbbli:gtyy\@\/\qgs ess than 0SS I n wei .

USP/I§F. B ity alaﬁjweéfrnﬂtmwrﬂmrzsm&m@m@iem aescpployad.
DRUG PRODUCT 3A. DRUG PRODUCT [00132] The drug
Methgsrdauasid capobyinedrésmernufggnsiddydDeFusantiedar ¢ghd tadsormedEullpgit®
ng tablet(s) over-encapsulated in a Size 00, opaque
(L30-Béspirgimedtamgaspgefiaitions tampsishargdivchchbedpblyinhe@dTypet @, as described
m crocrystalline cellulose. Each capsule contains 1,

in 27 BSPANF 4T rf‘e‘fl{ﬁ %itﬁa‘t&@ %a@ﬂfa{cﬁﬂé@f)yg Mo-]r_ﬂ@x (&Qhﬁbal‘éﬁ’ﬂ) @nd meets the

consi sts of .93 % crofelenmer and 0.07 % magnesi um

specﬁ?ctaﬁ safto? tr?erﬁ%g cﬁ%ﬁ%ﬁ&amm @%&L@’%ﬁtured by
of nmer l'i ed 0 Pha nace icals
Whltt%?a f@ﬁmﬁ*ﬁ%é P alialhocin Fasts eogae Nk adP L PRy
Practices ﬁ? Magnesi um stearate i s manufact ured
describge ATV RBRFoduied wOmE vAEIES NeiRg IS eoe granutaciurer and
speci fications for magnesi um stearate as described in
meets2ie {YSPIfRtionFHer pugelsivaien stdesarated in 87 ESPYINF.i Ssekdmsh drivege
manuf acturer to be
opaque, Size 00, hard gelatin capsule bodies and caps are supplied by Capsugel, Inc.
(Greenwood, SC). The manufacturer certifies that the capsules are made from gelatins that
meet the current National Formulary (NF) requirements for gelatin under cGMP.
3C. COMPOSITION OF DRUG PRODUCT
[00134] 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 amount of weight gain after coating is

approximately 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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derived from veget abl e sources.

M crocrystalline

cellulose is manufactured by FMC (or equival ent) and
wWore®ra3aske speci fications for m crocrystalli nePCT/US2007/067725
cellul ose as described in 27 USP/ NF. Both high density
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by DeGussa tinder the trade name Eudragit(r) (L30-D55)
placebind nmeets the specifications for nethacrylic acid
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Purifidd@aR00 t 0| 25QNORFent Syliéntcoat ed [inahl+et s,

1, 2, or 4 enteric-d

Total SUbsequent Iy, Q@b@@ tabl et §

PLBGERed &}at%f ﬁré@oi’éﬂl(ﬁﬁ" ggir(‘?ce@@“[’a KfTTed wth

m crocrysta to match wei ghts of each

s VORGP RS TR RGP ST Bomposi 1 o

Conposi tion

of Drug Product Enteric-Coated 125 ng Tablets
I. 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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*Purified water is renoved during process. 3D. METHCD
OF MANUFACTURI NG THE DRUG PRODUCT | . MANUFACTURE OF

WA 2BZAEIOSEORE [ 00 135] A sufficient anount of cPOFER®ABO67725
and magnesi um stearate, based on the potency of

crofe r anhydr ous s that adjusts f t he
thlcmﬁﬁ%aﬂﬂ‘h ﬁ%ﬁﬂ%ﬁ@taﬁﬁ@m & %ﬁ @a(? %ﬁn&ﬁgrﬁ BN RER RS S, During the
Crofelemer is added to the bl ender and nmagnesi um
manufciging fan, jtabletcqosesnarp erde takgedt pasiodisantereiieiocmpyre thiyh ghe
crof el emer and magnesi um stearate are bl ended, a
tablets eprtiege it mtétvie fakgand tsblepiveight thiakess, andbarthessyRglrebensitive
determ ned. Yield nust be between 100 3% Bl end

tablet éBtek Qfcakdh duFingQhe H@glﬁﬁﬂgg neiddleexfiedid Fshdygededdion run for
because the blend is 99.9% active. The blend is

addltlfji'l)a{l %éhh% f(ﬁ‘qu({él%§ss ﬁﬁ‘cl&ﬁssa we h@rf}[la.ﬁ_ﬁw %ﬁd gfsﬁﬁ athbhl e average

I nch round concave punc et cores

ust |ner to
tablet-&agﬁ PR BT 5p S0Pk S G o Bae AT ATl rpher of
productjon runs are perfornmed_ to adjust the speed

tablet &H@S&W@}%@Ehebwr% tabhd- CBFf‘e‘é%St? 08 bHFEr Waéter?é%fec%“é ed and the
targeted tabl et-core wei ght,thickness, and hardness.

percentracewiuitabiilaim cakcpiagadi The peraerd adc‘pog;intabiz_lgy ams‘omptépp gess than 95% and
nmeasured. During the manufacturing run, tablet-core

not meRthhre 503946 €A betkcantiabf perthlgdi @ré masufuaditng proeasus prebdmaéd
the tablets continue to neet the targeted tabl et

belowei ght, thickness, and hardness. Representative tabl et
cores are taken during the beginning, mddle, and end

ﬁ;hﬁisﬁf"?ﬂ*’“’hﬂﬁ&i‘“ﬂﬁ'&r @‘“14'%*."3 Plurffy '2?%%‘8“”

Wit hiln5%qg : C _
nunmber_of t abl pt cores _sam¥l e tabl pt cores,

tabl et - core waste, 3figlhmegersivasstearaice reconci | ed ahd
the percent accountability ¥al cul ated. The percent
accountability nust not beBl@gs than 95% and not nofe
than 103% A schematic of t{e tablet core

manuff@acturing process I rEx¢iigd below. Schemati c] of
Tabl ett—Ccrr‘e—NErrruT—act‘UT‘l—né%\qjcwss—‘

| De-dust |
v

| Collect tablet cores for coating \

II. COATING OF TABLET CORE
[00136] The amount of Eudragit®, triethyl citrate, talc, 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 triethyl citrate and talc
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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1. COATI NG OF TABLET CORE [00136] The anount of
Eudragit(r), triethyl citrate, talc, and purified
wWwRi02n130882 cal cul at ed and staged based on a nonP@EIS2007/067725

tabl et-core wei ght gain of 10% Purified wat er is

. ch ed |n 0 a suitable contain

lines gfp ﬁhagfg%‘é(} FRSGORINg fSPETSioRy E fet ? i’% rgﬁgarggc{ ¢ aa‘?oé"“nz‘% pan
added to the container and nmixed until honogeni zed. In

and warmegoiariatte 40dntdilaerecirphp sesing nap. @nesr 4§ pempespturs, fheraverage
the Eudragit(c) dispersion is charged and m xed. The

weight of thichallletaiotasat eecanldd tiad thedirgpted soand tablcacatexht isocatdudated.
Eudragit(r) dispersion and is continuously stirred

Subsehﬁérﬁl!yg’ﬂféU&bléﬂ“@r@ﬂl&@&ﬁrﬁ‘ﬂ:d%@@@ﬁ&dlcalﬁﬁ‘\xx@@ﬁtcﬁ&ﬁt%@ ntil the targeted
machine paraneters are adjusted as appropriate and

weight g%:n i{fet. FhE té‘r?é&é@ 3 geagé‘(zf 3% %/gg%g 9r SRR EERLOlhe 1df3€ted

et cores a In a g pan and war ne

35 1 b the coatin
exhautst Cperils fist £ oA CE ab S8 nbetif b BN ERR gl lygrvats
corded and the targeted coated tablet weight is
The“@%ﬁ%ﬁpépgﬂ«0@%%§%Hﬁﬁﬁﬁﬁétoéﬂéj@QQM§P cores are sprayed
and periodically weightchecked until the targeted
cooledvel qphasenfaiive ¢néermecoatcTirrempiasget elcsior sgptingit he(adetage 8
g/ mn/kg of tablet cores), the targeted exhaust
enterit @adrtall et eci gomiid bd 00G]n +3Mdfithd etgctcdvpatiatdoned atdet weight.
nonitored at frequent intervals. The tablets are cured

[001 3‘;2{]3 r 30 TiE Rt S oPéntdiDe- E@at&pt(a@etsa&ﬁeﬁ@@&t&i)ﬁb?egsarnples and
epresentative enteric-coated sanples are taken fo

theoretéfégl V\(}u{iﬁ‘ﬁltl){-légénéfg ﬁgt%ii ga{ﬂ)tleg 5 %rﬁglleg %g{i) g{e epgﬁéegg cc%ﬂ'frﬁgble yield
wei.ght. [00137 ht of nteri ed, tabl et

calculgf S ot & Oflaﬁaﬁ&yuégw%%ot%gﬁ%ﬁstﬂmlé%g}f ot more than

quantity of enteric-coated tablets are determ ned and

103%t hee tsbleteere saryoeatiabpocessas dlustttedbdewd. The percent
accountabl e yield nust not be |less than 95% and not
nore than 1088émaficeflableeConomagploayrcl@mecessg process
is illustrated bel ow. Schenmatic of Tabl et-Core

Spray- Coat i ng | XQr®isthyPdeatcrangtdly ko pirdficdtwatand falc to
purified water v J

| Homogenize |

| Mix Eudragit® dispersion |
N

Add triethyl citrate and talc dispersion to
Eudragit® dispersion
N2

| Mix |
N2

| Add tablet cores to pan coater |
N2

| Heat to 35-40°C (exhaust temp) |
N2

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

\ Cure at 45-50°C |
N

| Cool |
N2
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Honogeni ze M x Eudragit(r) dispersion Y Add tri et hyl
citrate and talc dispersion to Eudragit(r)
waele®passsonl 11 . MANUFACTURE OF OVER- ENCAPSUL ATIRCI/US2007/067725

ENTERI C- COATED TABLETS [00138] The enteri c- coat ed
tabl ets and mreroerys t-ese—are—staged
separately f or GalectRnsE “éﬁ@?ﬂéﬂﬂ§§ﬁgﬁwﬁ? each capsule
strengt h. The [&HEAY lagin pyj or ocrystalline cellulose to
be encapsul ated is calculated in order to achieve a
nom nal 600 to 800 ng capsul e wei ght, dependent upon

1. MANUEXGTURIDOBEGEY ERENCAPSUNY. TELLENTERIOFCGAVEDY)ABILRES
aver age wei ght of the capsules is cal cul ated based on

[00138] avermagenfic-tfcd apiid 8% meP&rWﬁh’é & 1ufSs€ afe' étég%d separately
using a Sem automati c over- encapsu at i On machi ne

for thé bf&%ﬂc Eﬁtl§fl gEeh ¢ n%‘s%ﬂ%ﬁreﬁ@{ X EP@;%@ lf?ﬁl@t%c}ygtallme cellulose

ver € propér a

m crocr tal [ cel | Pr e- pr ad I.on ns are :
t0 be SReppHHEr calobdn OBl S eorT 400| 9 YL pyeight
nunber of turns on the tanper, and the nunber of tines
depenfiarﬁp@an ithe eeedosegs frmad 13 hagt £t 5§P &) Elapavigrage weight of
wei ght (capsul e shell plus tablets and
the captwdesas cylstlatedibagedoel dndvese} of FAQ bapisulay. The cppeparaed filyd using a
pl aci ng the capsule bodies in the capsule tray. Each

semi-SaPa i €oddycdpsulblibl BEchihé Fttbdeith Figaioechan s 2@f adjusted to
tabl ets and mcrocrystalline cellulose to achieve the

delivek ﬁ{eg&gﬁé} ahiduht of 616 ARE nAEBRRANRL c%ﬁulto%.: Pp@g o%ﬁct?cfhdruns are

The capsu es are renoved fromt y and

de-dust 05|t ul es fr n1each Lra

perfo%eid [ 8{(?6&’[ (% gzrelg%gqg %%neﬂgeg Ij;llgn§ 81|1 %1¥1per and the
testing. The avera e capsul e weight is mnthln 5% of

numberof timgS jamBef 1@&5@?} éﬁﬁargqfﬁ% Efsoeansulejvweighideppsule shell plus
repeated until the deS|red nunber of capsules is

tablet§ nd mirodimsteltjoeical hubesg). diach tray srirepasohbeplaciapithst capaide bodies in
and mcrocrystalline cellul ose waste are collected for

the capsulatrajpriadh chpsudaadgiid filéd @ith th eeRERdnioanodf thblets and
finished capsules is sent for release testing. The
microBYRRAMmeEI08 BheHicCamUhgsted FANMPhE caps are placed on the bodies and
closed. The capsules are removed from the tray and de-dusted. A composite of capsules from
cach 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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capsul es, damaged capsul es, and drug substance waste

are reconciled and the percent accountability is
we@2locubwmsrd. The percent accountability nust nRCT/B82007/067725

| ess than 95% and not nore than 103% A schematic of

t he over-encapsul ation of the enteric-coated tablets

is presented bel ow Schemati ¢ of Over-Encapsul ati on of

Enteric- Coated Tabl ets Weigh mcrocrystalline

cellul ose and enteric-coated tablets Y Determ ne

average wei ght of capsul es Place capsule bodies in

over - encepsmuhtit o f0Dvardiithpsal dioh lof Eafesiah@albadl ddetsv t h

tabl et(s) and microcrystalline cellulose Y Cap capsul e

bodi es and renove gaRsMhRSoEstELRE EXARIEI4 @ EFFECT

OF ENTERI CALLY COATED PROANERGANIHRLN POLYMER

COVPCSI TI ON OY PATI ENTS SUFFERI NG FROM DI ARRHEA

PREDOM NANT | RRFTABLEBONEL [ SYNDROVEAA—TREATVENT

[ 00139] The St oGy TA/[®, e N v Mhase
' ml! Jycragg WEIgRHOo st udy

2, random zed, s =

in subjects with diarrhea Ir_ﬂl’pdnnri nant irritable bowel

syndrome (dl B$). Two- hubldeeenpard bpéies in si x (246

subj ect's, neet|i ng t heodeféngipsubmionimaghinBS as support ed

by the Rone |1 Criteria for the Diagnosis of |IB§ were

randomi zed into four N

Fill capsule bodies with tablet(s) and
microcrystalline cellulose

N

| Cap capsule bodies and remove capsules |

\ De-dust |

EXAMPLE 4: EFFECT OF ENTERICALLY COATED PROANTHOCYANIDIN
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 II Criteria for the Diagnosis of IBS were randomized into four
groups: placebo, 125 mg bid, 250 mg bid, and 500 mg bid. The study consisted of a 2-week
treatment-free screening period, a 12-week blinded treatment period, followed by a 2-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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groups: placebo, 125 ng bid, 250 ng bid, and 500 ngy

bi d. The study consisted of a 2-week treatnent-free
w@e0easissy period, a 12-week blinded treat nent PEEUR2907/067725

foll owed by a 2-week treatnent-free foll ow up period.

: 0014 rin he 2-week screeni eriod, sub ect

mfomgaéﬁl a% gf’fi %&LPW P ABF AR ﬁtoa[;@ﬁff UCPRY CRRSYIERCYgnd urgency.
their d | BS synptons via a touch-tone tel ephone diary.

If the yyhjecticartingd de mcet thatichsiabsiieriad damsnsd! thasaiceams period, and
di sconfort, stool frequency, consistency and urgency.

the informbfien eayio;lred: in thodfary dedng the seetnihf periotcindshied they had active d-
criteria at the end of the screening period, and the

IBS [t B{rOdAB sk fieqidniely D; ipaint a6redt &rYodlebhdiderdchye 5 €3- p@ﬁt Didkert
period indicated they had active d- |IBS [nean dall

e SRR, AT PRl Tt

to g ‘%eg S s wer e ng,ﬁs A gnto one of four groups

© C%P&B Fabrg e 2" 8 B?%Pzaé%srcg?% central

andom zati on schenma. %£tDur|ng the 12-week

[0014élbubl e Dyring ghg Pe@(@%mub&ﬁebh readmppteRctied cyRicrinirentinyd to
record daily and weekly assessnments via a touch-tone

record eqibpﬂmdn’eeeﬁ?; Fsyesspsite maaestoudetqna ¢¢lephonsdisire ststcnmes imstructed.
seen every 4 weeks during the treatnent period for

Subjesths widye 88 esaeintcakss dutisg dic thaingdnt et foheyidy assebsneght visits at
addi ti onal study nedi cation. [00142] During the 2-week

whlchtthﬁélmw%ceweaedaﬁbhavym&@ R&Mi¢éAdn. subj ects continued to
record daily and weekly assessnents. Results: [00143]

[0014{1}‘er °  Duking i ér“{x}égk 'Er@!ltﬁlteﬁfjfréee dll%b{zsu gé’r?dfds ﬁb?ééc‘?s“éo%tmued to

verse ev ates were si
S as wn in Table 4. There were no drug- or

recor(ga)aé@palnglvﬁe B’ WPEPRFUNces in constipation. Table 4 :

Summary of Adverse Eventslpossible, probably, or

| Reawlts: r el at ed. [00144] In general, crofelenmer 125 ny

bid, as shown in Table 5 exhibited a consi stent
[00148 s ponJbemmmrg nodsig-etdté cacipueatipoicrevents. M dvensl casnt rates were

There appeared to be little efficacy in
similar across all dose groups as shown in Table 4. There were no drug- or dose-related

differences in constipation.

Table 4: Summary of Adverse Events'

Placebo 125 mg bid | 250 mg bid | 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 0 1 0 1
Abdominal pain 1 2 1 2
Abdominal tenderness 0 0 1 0
Constipation 1 3 2 1
Diarrhea 1 2 1 0
Dry mouth 0 0 0 2
Eructation 0 0 0 1
Flatulence 1 1 3 1
Haematochezia 0 0 1 0
Hemorrhoids 0 1 0 0
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mal es; however,

W@ 0031134882 i on, st

group size was too snal
to anal yze separately. Since crofelener

ool

(13-
pr odu

16/ gr oup)
ced no

consi stency scores appr oaptiEuS2007/067725

normal and were not different from placebo. In al

ot-her—endpetrts—{frequency—urgeney,—adequatetet-efs
Nausegn 4 pain),  therel Yas an | iy ovenentl in activilthy with
Urgen@ﬁch successive nth an uring thed 2 week

treatnment-free foll owup period synptons began

No. obQplierachs ng base

ine | evel R as expected. Croflel4ener

Other FRnIY> DAG/ @b EF)

had a statistically significant effect

DizzifRs P2l N (0. 48 deffease M pain ;cgre; 22 44%] jicT ease
HeaddCngdl T | res Udz 2 |”er EAZ\EE EA“ L?”ti“ [S] U| bEdij:‘A ‘

Uttt Cl D \l ||Cy ||a2 U Dl Ul 37 Uay al aDCl | 1TC a]lu V‘Efe—
AnXl st anrlarrl rln\ll ons f o t !nn ealn—st nnl f requenc\l
InSOmlslia all random ze Of emal e QQIhI ects) f:‘\nf wer e Inbt
Rﬁﬂlreoresentatlve of lthe d-1lB5 popul ati®n used il this

"possibteyipypbablg, ewdilely ehataded from al |

this summary. As shown in Tabl e 6,

[00148p andib

cr of el ener

anal yses presented in

at 250

Béherd, Boftldhag 1D 9% Bill, @shetvhes Talblp Sfoxaibiteda Yonsistent

and consi stency than the placebo group. Subjects

respoﬁsre%ﬁ{o%g st foféﬁ&r &ldzgﬁﬁs RGOmAWs. th@rJ@b%e@re@ (PR BtlchAcy in
hal f of st ool per y nean |ncrease st ool frequency
malesaﬁovg%ngzgro% 4 ?e @%s toﬁg%a 1 é:ﬂ? r1§/ Igr?ué) ltoo%%a? zecona%tsltgng n%é

dt b bl . Eff
crofelgpgy BPgHsH nffgnﬁgﬁgﬁgeosmﬁet}%t%y Eﬁ%ﬁ%gﬂﬁ&%@ peymal and were

Placebo) Results11MOnlh 3 results;
not digfaeeny &pe piaceho.dn el ather sudndiets §fr¢aveney. begsaby.ndequate relief, and
frequency >9 stool s/ day)
pain),shat ek ian &hprpvemetiih actdrity waith pech.s08ccIdaind mobth: andhdaring the 2
Ef fects of Crofelenmer 250 and 500 ng bid on stoo

week GORFICHEBBE YolRMAu pETIe e
case analysis wt

exp“fe@o?*b??‘%?sfg%@%%?’lﬁ@
25
decreasseéw?lﬁgs%? e%i%kéé@égﬁgﬁ

rofel enmer | ed

s

ure
bi

Hdd &
PRy

to a decrease of

renoved fr

SR
d .had

e

5B

observed c

omall gro

Su

ase

ups.

tdMBdan pproacHif S baseRSElVES as

di séase outli1ers (nean baseline

F%Lullt egfegycﬂtse%am g) 48

ects tr

ce ﬁ@(fb‘ ﬂ@%al legeeS %:]male 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 mg bid in Females

\ Endpoint (A from Placebo)

| Results'
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greater than one bowel novenent per day. The
nmont h-t o-nont h i nprovenent in stool frequency was
w@onwrnsssed by the placebo effect di m ni shing BET/H820H067725
two as vaI ues began to approach basel [ ne When t he
treatm freeperiodbeganattheendof—month
t hr ee, @HQWHWéﬂpK3Qtnnnpd tla |3n crofelenmer and t he
ef f ect | Beegnencydstgelsdimly as expBdt ed. [ 00146] seen
i n Fi gubegeBey EresflRdysmer pr oduddd®%n i ncr ease i
ur gencyPdingeordays. At Month 3,-0Mbere was a 35. 1%

i ncr easpalhmrwlg@}@cy free days 1pmeedre crofel ener group
ver sus a%@él{gfrease in urg%@cy free days 0 served

' thoﬁﬁl j"tle ?s”8bs%{'\peld% eiéh% Sﬁls Flsé'a'ﬁ 'O{H‘I‘é”s nb sehne
frequegR L SRRy Fen R e YL B "l b é@nﬁ%ﬁpﬁ

begin to approach basel i ne. Wen the treatnment-free

period began at the end of nonth three, the subjects
Tableét dpp Eﬁfe@tavaf RepfelenrceR dvand HMume bid @ steelcopsgancyt anddesquency

away as expected. [00147] As seen in Figure 6,

adm i BadpdinOA bmcPlatelognE25Pmedided ar] S00anghEB i h

t he Pec&RNkage Sebresubj ects| pgporting adgquate relie

of d"ﬁ?qﬁ@ﬁ@?ts?&ﬁs/ Rphnce drpBy 1S conprl s(;e(gb of a grpup

Mox FSllresfﬂts of)ser\{e‘dec Scanal sfsI with dlseas fr%lers (V\Beﬂl b%snehne

35 8 how
frequm&?%%@?@a%mv SRR ERP | 2s corme
Crofel emer at 125 ng bid caused a 16%increase in the
adequate relief of d-IBS synptons as conpared to the
[0014p] acebdsgeoutp. Figure 4, fomelopiucoiecatatan i Frofelemer E25wag bigl had a
nont h-to-nonth i nprovenent in activity of crofelener,
clinicallyesignifibent ldocrgese it hteoptquenty. Lo lof croddlehented fo 4 Hecrease of
greater relief of synptons. As previously seen with

great®@ tHi@ron8 ARGl MbSemérh %epa @ﬁ@n%ftﬁ@tmaﬁﬁkﬁgr@tenﬁﬂnmtool
two and decreased thereafter. [00148]

freque?cg ol %gntFJsEe(a\?\g' tﬂgpfacé‘t%séffe‘%t 8’1%%1@{13@% bl ALEA (oAU IRABY ?egan to

uncti ona seases by se associ ation O

in wth.ch

appropd s TER AR e e st B B ol et v
be associ ated with abnormal bowel habits and the

subjeqtyrpppRediiiing srofelpaepehe pgAt sganagrd sy 25 §¥RREI%k ed

with the inprovenent
[00146] As seen in Figure 5, crofelemer produced an increase in urgency free 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.

[00147] As seen in Figure 6, administration of crofelemer produced an increase in 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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of pain. In this study we have neasured pain score

wWth a 5-point scale, where O is none and 5 is severe;
w@ee7tbsspr esence of pain free days. As shown PCI/BR290T/@67725

4 and Figure 5, fenale subjects treated with

rofel e nd 500. | had c i cal
the pafieR 49 Fe%mgfi]}? Er G gﬁ?tmeeaﬁ PP e orfy, Wgapemer at
pain score and pain free days The effect is quite
125 mgd:né caysede 1% ippsayoiadhq sleghee vrdisk pld-pBS sympisms as compared to
results shown in Figure 6. This effect on pain relief
the pleabo greppBathate abstraudrapriysisntere[ Va3 4@ pnthro-ooomth uspromgment in
crof el ener at 125 ng bid, was safe and its

activi§BTichdfeleht, i @) tiiIoHEdraRe pAlichMOOR ¢RITEIBInet, fhd drBatef felis@sty
endpoi nts of pain, adequate relief, frequency, and

sympt‘dhg Q}Sre'vﬂ)uglgﬂg HRURE bidpo eg'ftﬁ’ftﬁé 'J‘c?éboaetff aﬁ&ij%ﬁ{t?%nh two

was s , conpa t’o p cebo, eare
WO t he dlarrheal synpt ons of conslstency and
andd??%ﬁﬁ@ﬂ%viﬂf?ofelener at 125 and 500 ng bid produced a
statistically significant decrease . in both pain score

[00148hq paharFhegepredaraniy [Be fnfigfcsnbpted fromymppy &mcssnal bowel
EXAMPLE 5 : | NVESTI GATI ON OF CROFELEMER MECHANI SM OF
discasaglhy N @0 BS@ciation ofipaihevith ¢hargesiigapech hnbitsethdadinsdbypfthe
action of crofelener, crofelener at 10 and 100 ng/ L

RomeWd € rigarial fuathe DibgnadissEBS | ain pakiehe Bfodatd withnbaythmkboeel
rel ease assays (IL | a; TNF-a-induced and IL-1-induced

habltspa%ghé C}ﬁ@%ﬁlenlt GG ’bo{)vlet Rabitk shékild bk a%ocﬂajted@wtﬂ the &n Co&rovernent

| O and TNF-a) and nol ecul ar assays (CO

of palg%%ﬂg g’%ﬁi%e;lllag@g&a%rg& ?&g rsEér% g&lﬁl a $pbi ( Q{MJ‘ w'%"ﬁr% }is none and 5

IVGO

r ecept bi ndi n of | emer _was e
is sVt DRRT BRSPS S SLRGE b s OPRG % BLhfet %ﬁﬁ&g%ﬁ Fomdle
~ LPS-induced t oki ne rel ease assays as well as those
subjecijrpehBHEICHIC et S TRIESAD merkid) hadt alininalie andegtistically
rel ease assays. [00 151] Crofel enmer exhibited
signifgagn(ipkd.Oandecteas&0uboinpwid sdoromnd prin Free HEN: Ghe éffec is quite
IL-4; 1L-6; I1L-8; IL-10 and TNF-a cytoki ne rel ease

consi&H Y bRBvadEh kheasedkily pdif sdoMEraduitdshosedinaiglre 6. This effect on pain
I L-1-i nduced PCGE2 rel ease assays at 10 and 100 ng/ nL

relief Was ﬁnexp@&t'ed axd ﬂh’bﬁ'ﬁné.el ease assays wth

[00149] In conclusion, crofelemer at 125 mg bid, was safe and its administration
resulted in improvement in the efficacy endpoints of pain, adequate relief, frequency, and
urgency in female subjects. Crofelemer at 250 and 500 mg bid was safe and, compared to
placebo, appeared to worsen the diarrheal symptoms of consistency 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 (IL1a;
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the exception of IL-5). Crofelener also displayed
significant cytotoxic activity in the ConA and
WO kooTABassuced PCGE2 cytotoxicity assays suggestPe@musivatro67725
in the ConA- nedi at ed cyt oki ne rel ease assays (IFN—g,
I L-4 and | L- g) and the |L-1-induced
TNF- ?‘étl‘é%?% and Hay-1pgnre & (iga clegsey BifdiralL-éyt ot &J«%Jt;ﬁ IL-8; IL10
[00152] Further, at both 10 and 100 ng/nL, crofel emer
and TNﬁus)adtdanﬂlB%lamﬁsab@Q%)D@hiabd €006 2 ienzyrheasSiPdl, amhgluCxdsticoid,
enzyme assays, respectively. [00153] Many
) . O ¢
serot%%ﬁi“ﬁﬁ%ﬁ@&, @g@ot{@ W ﬁ%lb :b(?)l%‘hlo? ggtgéﬁlvré‘c%iﬁgdn tcfgé}%tglg@n&%g
Wi | | apparent to tho skill ed in t he
assayy ?éete T S A G %lﬂtevdaSﬁaeVé@Oﬁemoagaef@&CW- and
way of exanple only, and the invention is to be
LPS-ingyried eptosieyelsyscraenys s well 6 thosecerprseersbinr tol the ARIF-o- and IL-1-
along with the full scope of equivalents to which such
induceéd PGRBclais .yt | ed. Such nodifications are intended
to fall within the scope of the appended cl ai ns.

[oo1sggo154br&#etente?fe§tti9{e&oﬁa%mﬁ%ﬁreﬁ sgnsl iﬂglg@ﬁeﬁtmt ,IFW ﬁ9'2 1L-4;

rein are | ncorporate erein rence In

ire for all purposes to the sa extent as
16 fig's lthb ?N%dﬁ aytogias gt PoybES w@? a0 167 v ThArmpduced and
application was specifically and individually
IL-1-indukicd R(HD tetzabrassamcait porad ¢00 by mlefier, alcgtakine rekease assays with
entirety for all purposes.WHAT IS CLAIMED IS: 1. A
the exeegtta)@td)fqi 3! @Rl BbePAIIigN Sy A BTGt BRSR&IAIAItWMH fhe TonA

S conprising adm nistering to a patient in need of

and IL: ggtr?%t%cleg f H@rté/mto <l %ﬂyé‘s% S%Ig%@stlﬂg Itlgdg H t%(: Itd%ﬁ%bﬁtggﬂa@dtc%okine
relcas3 a1 o el fh ol S L0 BB Kbl GG giease assay may be

abdom nal disconfort and diarrhea associated with d-
due td BBerbnyppiosiany. admi nistering to a patient in need of

such treatnent, an amount of a nolecule that inhibits
[0015SECT et IFaRh&T atafokioT0 gl 1 0NSe/FlQBRodel6@bt 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, cited 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 individually indicated to be

incorporated by reference in its entirety for all purposes.
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(inhibitor nolecule) effective to treat abdom na

di sconfort and diarrhea associated wwth d-1BS. 3. A
woreaonashset treating pain associated with d-1 BSCT/US2007/067725

conprising admnistering to a patient in need of such

amount of a nolecule that inhibits
VVHA@Q@?@EB@hngﬁqghloride ions froma cell (inhibitor
nol ecul e) effective to treat pain associated with

d- | Bs. Amethodef Heatingfpaty & disighcasaseiaed with 8 doSotomprising

associated with d-1BS conprising admnistering to a
pat i entdmmisted ofa mticit ih meat ofesuth trastmeny untimofinteof a molecule
nol ecul e that inhibits secretion of chloride ions from

a cel | tHak Amitkistsesreion Ml&ideﬁﬁﬁsﬁﬁbm\é&dl%lﬂlﬂﬁﬁi molecule)
abdoni nal disconfort associated with d-1BS. 5. The

met hod eﬂ%etﬁ’%Xo Ha& Rin é:[l a(*lgﬁhe% ars&cﬁ'a:ted &Jnﬂ"ﬁ'lﬁ'@ the

|nh|b|tor I's an extract from Croton spp. or

Co & PrapaRt rﬁ%ﬂﬁg?%ﬁﬁ% O e PSSl pgn o

or Calﬁgh yl lum spp. 7. The nethaod of any one of clains
1 to 4l $ﬁ0mml%}ﬁg @qii@lmsfﬁm%i tp @rbafigntdp nethefsuely fregmeptor
function.8. The nethod of claim7, in which the

i nhi bi empunfof@FTRcEulatial ovilits ssatieon efdchiorale iphefremaus!l
consi sting of 2-thioxo-4-thiazolidinone conpounds and
3- [ ( 3- (inhibitbumblretchyfahienyd freat abfdBmabdib@xyfpiiany djarrhea
met hyl ene] - 2-t hi oxo-4- thiazolidi none, tolbutam de,

gl i benglapiAg vnddByor escein or a derivative thereof,
dIaZOXIde l emakalim mnoxidil sulfate and anal ogs

t h er Aﬁ{}%’hog 859%9%4;@:@&11 %ﬁat%@%wv 1 rlgﬁs%%ﬁ a[drmmsterlng toa

nlfedl ine, .dilti di sul fonic stil.ben
di phengf‘té%t iehest ol SE e Begodito Eamﬁ?ca?%gt b

secretion of chloride ions from a cell (inhibitor molecule) effective to treat
pain associated with d-IBS.

4. 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 ions from a cell (inhibitor 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.
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phenyl propyl am no) benzoat e ( NPPB) ;
ant hr acene- 9- carboxylic acid (9-AC);

w@2¢0¢/330881 f | uor onet hy) phenyl ] - 5-[ ( 3- car boxy phePgT/VamwpTig67725
| ene] - 2-t hi oxo-4- thiazolidinone;

él\/;]y% f@g o 5}%911 %r}ﬁg]qqf ghgﬁlcgﬁlgﬁc]inhéntﬂg/ af (élz'il“%éunctlon 18 selected

(d yH 101) or derivatives thereof; nmalonic acid

di hydr &2itiés gerupdenpiving i thiower&dfiazoligpena spmpounds and 3-[(3-
racecadotril; |idam dine hydrochl oride; |onidam ne;

vanad atrdﬂudmomeﬂhy)phdwl] -ﬁfizhcarmyphaﬁﬂﬁmetbﬂymm-hthioon-
subsal i cyl ate; di phenoxyl ate hydrochl ori de; and

spar t eitigolidinoh8QoMtahnade, @libaityarRide afd flGbrabd®n dr 4 @erfative
in which the inhibitor is a synthetlc or

nat ur altﬂ%eoqcéﬁyi&;ﬁdégl V\%I il mf F%lﬁfa{%nand]agalogpﬁlereof 8-

nmet hod claim9, po yrrer conmposi tion

conai i b EaReAn SR ”E@lgiﬁ(? P aRT e il

epi gal I ocat echin. 11. The nethaod of any one of_ clains

1 to 4CPTreGMPE Kerppaamil.irfeaiping dﬂ%ﬂémp ﬁ%ﬁ@%é&}l&ﬁmdwnpounds
pol ymer conposition. 12. The nethod of claim1l, in

whi ch dirbemdbmpimer2-cohpadite (BRC) er $-vdtm2@e from a

Croton species or a Cal ophyl | um speci es. 13. The net hod

of any ph&argligbpdhminmbchzogic ANPPR); whihedvchdr@-cattloixbiid avid (B-AC);
crofel emer. 14. The method of claim 13, in which

crof el grey. trﬁ[ﬁo%m&h?}i&ﬂ&%ﬂ]b%@ éa?b&iy%héﬁ&lﬁﬁ’éihﬂéﬁ]-@[tﬁfbxo 4-

i n an anount of between "about er ‘day "and about

et e RSO

m::] per \ﬂﬂﬁy\éfpx%glilq:&ﬁmﬁgg}l% o%p?a ﬂ%/qr Se f)élylc—lJ ﬁh%r g{envatlves
thereof; malonic acid dihydrazides or derivatives thereof; loperamide;
racecadotril; lidamidine hydrochloride; 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 inhibitor is a
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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days increased by at |least 10% 17. The nethod of any

one of clains 1 to 4, in which the inhibitor is not
wemrasisenl | y absorbed. 18. A nmethod of treatiPgI/US2007/067725

di arrhea associated with d-1BS conpri sing

adm nj steri to a patient.in need of.such. treatent

o ahbaie st qhamBis afhim s B peiBUET WhERT Brorotetemer
chloride ions froma cell (inhibitor nolecule) '

ef f ekd iThe meghadradglaimig, ti which sepfelsmecerierecagtadng 13 @slly
with the proviso that the inhibitor nolecule is not a

pol ynenidminstoad ihacyamid of betorpo sbduit 60 nigpdrahednd aleomt 750 mg
Croton spp. or Cal ophyllum spp. or that the inhibitor

mol ecuber das;. not crofel emer. 19. A nethod of treating
abnormal stool frequency, abnormal stool consistency

Or DfLFREGfetd HBENCY, AowRich %fo%’i,el‘ﬂ'ef ﬁagﬁl|n§§ red in an amount of
conprising admnistering to a patient in need of such
treatnggtlit sg anou%t of a nolecule that inhibits

secr et PONGPY OH 7 i%8% i ons froma cel | (inhibitor

nmol ecul e) effective to treat the abnormal  stoq

f r eqife A&y mesipdf Ay oae sbtlaigynlsiodt: éhelichdapy 8 giseemiprt-free
urgency associated with d-1BS, with the proviso that

t he i ndiysi inoncased lbyatilcesti 9%mot a pol yneric

pr oant hocyani di n conposition isolated from Croton spp.

or Cdl. apbyrcthom Fppy ode of Elaimst he 4, idivhichake fbitgou isenot S

not crofelener.20. The nethod of claim 18 or 19, in

whi ch the.frhipshsbiycliher conprises administering an
anal gesi ¢ agent or an anti-inflammtory agent. 21. The

th f clai . i i ch L
e PR OB 0P ey STt it diBSIBLERShSgministering
Th t hod of f | ai 18 t 20, i whj t. .
e Bt e Yo B 0F iy (Frafyehy 4R bt o+ RISk Beipfibits

of CFTR, or a synthetic or sem synthetic formof a
nat ur apggyet rc%quﬁlgle iosifEm a celdfinlgpitpr 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.

19. 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 molecule that inhibits
secretion of chloride ions from a cell (inhibitor 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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23. The nethod of claim2l, in which the small
nmol ecul e inhibitor of CFTR is selected fromthe group

W@ 31388 ng of : 2-thioxo-4-thiazo|idinone c onpRCmtS20aTI0h7725
3- [(3 trifluoromethy)phenyl]-5 -[(3- carboxyphenyl)

o1 o SRS b o sl o BB oL e st

di azoxi de, | emakalim mnoxidil sulfate and anal ogs

t her eoﬁdmgustgﬁrggﬁ;]. quLgasw agent or an anti-inflammatory agent.

8- (4-chl or ophenyl t hi 0) (CPT) - cAMP and 8- br ono- cGWP,
CPT-21GVRs methraapetrainy onedof delingsi Itetp 201 intwiazke the idhibitbf ismismall
stil bene conmpounds, di phenyl am ne-2-carboxyl ate (DPC)

or 5- ninfol@ul{idhibRbESYEIPTRPY! ani ne) benzoate (NPPB);

ant hracene- 9-carboxylic acid (9-AC);

3-[( FX#J t0[203in which the inhibit lat
5 02;% tlC?(i)l)b(%/rl}C)I']e doc{}%rrg%hppeénle % tohlbol)?ovyél-l-c ¢ inhibitor is an isolated

Bf‘k%?hé@'&'ﬂg@mw @r BT kb skt B SRS Torm of

or derlvatlves thereaof ;. malonic acid di hydrazides or

der i vatingdisalrpecesme kiBeerafi(detR r acecadot ri | -

| i dam di ne hydrochl ori de; | oni dam ne; vanadate

bumed3adhd eethmelad;clapmi 21, PPRBch Hicsmal hmelgbela Iirihﬂg/itoatOé CFTR is

di phenoxyl ate hydrochl ori de; and sparteine. 24. The

met hod selécted &om tR2 group cohdigthhgtdie 2ithtoixbidt-thiazbBdiaeheaingtbunds
from arachidonic acid; linoleic acid; oleic acid,

el ai di ﬁn@@j[@-trﬂﬁlbfﬁrﬁétﬁy)@ﬁétﬁll] 5%(@'—0%%(9(yphenyl) methylene]-2-thioxo-
aci d, | ysophosphatidic acid niflumc d;

f lavongiyls, fday %nfz)hbsutarﬁgﬁh@ﬁ%g%@s%e%a%&%yg%|r (B vative

ol i goneri1 ¢ proanthocyani an

ngtﬁgg?}fﬁ?oﬁjc‘??g oo R R e AR fefor, .

prodelghlnldlns del phinidin, catechins, epicatechins,
gal | ochrasenrAMP, 8ddghilarephansthipHS PTes A prstébewpe-6GMP,

gal | ate, epicatechin gallate, catechin gallate,

gal | oc&tPdetbMPgaérhpana], ofsdipoe, dittiazses dusitfemipenkbdsne compounds,

di t er penes,
diphenylamine-2-carboxylate (DPC) or 5-nitro-2(3-
phenylpropylamine)benzoate (NPPB); anthracene-9-carboxylic acid (9-AC);
3-[(3-trifluoromethy)phenyl]-5-[(3,5-carboxyphenyl)methylene]-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, myristic acid,
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terpenes, and terpenoid derivatives, tannins,

al kal oi ds, saponins, norin, and luteolin. 25. A nethod
wW@toornamsi ng di arrhea associ ated with d-1BS copgir/USi0ny067725

orally admi nistering to a patient in need of such

treat an ampunt. of enterical]l rote

cr of e@ﬁgphqs@@éldﬂ%%mﬂ@l migpei: { - il Pa%lyphenols

di arrhea associated with d-1BS, in mhlch sai d anoun

i s bet weesnthebyamiding oligomeric preynthneyaatsing (QB@S)ngTOSIé?’fmehC

day. 26. A nmethod of treating abnormal stoo

f r equenbgomabiPiiOm) coatioskd congisslcekrynaridips,esdrcgamndins,

urgency associated with d-1BS conprising orally

adm ni ptRKhRIGink Cyanidadsi SotclbRiniRe] dObhmitif, dat@RiniRSpicatechins,

an anmount of enterically-protected crofel ener

ef f ec:rg%ﬂ?octa%cfnﬁlgae:q %ahgcﬁgdﬁﬂ{sn@ﬂlgﬁ{&gﬂecﬁlﬁ%QH'@LQ céréwatechm gallate,

abnor st oo stency or esence o0 urge

associ at e I sai d anount.

about 5Y° é% at%r%ﬁ%‘??&“glﬁ‘o%f’ﬁla sﬂu%et‘&eﬁesa‘é‘yefpeﬁs ‘ﬁ%l’enes’
nmet hod of treating diarrhea associated with d-1BS

conpr i &PRCHAAASDERME AT ETadyEh prngisaalkalpidsnppiing degyin, and
of such treatnent, an anount of crofelenmer (CAS
1484651uepla) effective to treat the diarrhea

associated with d-1BS, in which the crofelener is

f or mf. & ethbd obeepimptdatted absooimtddeitls taB8bmphisiag orally
formul ati on other than enteric coated, said anmount

bi oequ h&ﬁirﬁﬁ&rlﬂgotoea']}aﬁéhﬁﬁ A s%ﬁ’ﬁ%lltﬁi@ﬁf aﬁfanﬁuﬁitcbi%ﬁ‘erlcally-
of about 50 ng per day to about 0 ny per day. 28.

met hod PJteééf&Bfeﬁ‘eqnék(E%rS“ﬁﬂ84é§ 91? 6& eﬁ@&i{%% ¥reat6{95‘ ?{agﬂéa

st ool gons I Stenc assocl

bt 1 eniprardenibs 188 R “f%ﬁ%aﬁg?%&%ﬁse eﬁwgm gt 50 mg per day

crofelenmer effective to treat the abnornal stoo
f r equeAd abaabAd0 FRIPCE a6l consi st ency or presence of

26. 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.

27. 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 stomach in a

formulation other than enteric coated, said amount bioequivalent to enteric-
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urgency associated with d-1BS, in which the crofel ener
is formulated to be protected fromthe stomach in a

wo o00mab@ssi on ot her than enteric-coated, said aP@UL$2007/067725
bi oequi val ent to enteric-coated crofel emer at a dosage

of about 5 er day, to ahout 750 r day. A
met hod C%%te‘? ?rggfilgfﬂﬁr a&?‘ﬁf’?%@&?a %éﬁgxgéﬂer\%ay o ggquéégo mg per

conprising adm nistering to a patient in need of such
treat méfit., an anount of a pol yneric proanthocyanidin
conposition isolated from Croton spp. or Cal ophyl |l um
spp.28%Af methbd ef treatingedhoinid sobfredieacy sboainad etdolddnkistency or
d-1BS, in which said anmount is bioequivalent to an

oral | ypadeadicsueicady 8Rsearll valhodIBS BorfBrifes o8y ali@inistering to
about }7)50 ngy pe?gdg};/ of crofel ener. Srggrﬁﬁgrret hzd of ¢

treat ig aﬁ‘gﬁ% H@éd osfts&od tl‘édfﬁ%gﬁte% Xmoﬁﬁ%@%f@éle@%ﬁw&{t&ﬁtive to treat

consi stency or presence of urgency assocl ate

e, AR Y Bl 2o G BB Ec) b ety
pr oant hocyani din conposition isolated from Craqton sp(EJ.

or Cal SHHSUFY tnPaptisd watrdstE S wihirh the gfofelgractyip Agsimdgted to be
stool frequency, abnormal stool consistency or

pr esenpwtefedirganiby stamedringt wanuiatipn dtheBBan entenkricedted, said
said anmount is bioequivalent to an orally adm nistered

dose otmabmiio&ivitEng & criajc-taatalofclchad atry dpsape dbyboat 50 mg
crofel emer. 1. The nethod of any one of clains 1-4, 18,

19 or 28 &9:tolaBo¥isoind hie dagtient is a human fenale.

29. A method of treating diarrhea 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 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.

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

human female.
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