METHOD FOR TREATMENT OF CONSTIPATION-PREDOMINANT

IABLE BOWEL SYNDROME [0001] This application claims benefit of

priority to U.S. provisional patent application 60/797,076, filed May 1,

2006, the contents of which are hereby mcorporated by reference.
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quaﬂewhfdhetrpanﬂhanheame 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

refere

that cnly 25 percent of persons with IBS seck medical care. In addition, patients diagnosed
with IBS are at increased risk for other, non-gastrointestinal functional disorders such as
fibromyalgia and interstitial cystitis.

[6065] IBS 1s the most common diagnosis made by gastroenterologists in the U.S.,
and accounts for 12 percent of visits to primary care providers. Approximately $8 billion in
direct medical costs and $25 billion in indirect costs are spent anmually in the U.S. for
diagnosing and treating IBS. Thus, IBS accounts for a large proportion of anmual healtheare
costs m the U.S.

[6606] Primary treatment of IBS involves counseling and dietary modification. Drug
therapy is considered to be beneficial if directed at individual symptoms. For diarthea
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but not abdominal pain. Since abdominal pain is one of the defining

characteristic of IBS, anti-diarrheal drugs do not adequately treat IBS
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invention relates to methods for treating at least one symptom o

four tigapsstigiatieinl pRScwsTitraniZibttagcfBewansyrddetne 1ed BE)pyg/day (500 mg four
times %C;Io- istafing, couRpasiion qt eirRctLRiaINgd Tom a GHOIPRSREGIER® for the

yllum speciés. In one embodiment, the composition is a latex from
ameliegatiastorf spedicE s craio g gsEpatasEngh FEIBHIc ORbYHnIERE faveler's
dimhggmposition is a polymeric proanthocyanidin composition from a Croton
species or Calophyllum species. Exemplary symptoms of c-IBS include _
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_ ements per week; hard or lumpy stools; straining during a bowel
prior @6§rObepeviraeplictligncy and feeling of incomplete bowel movement
Thus, in one embodiment,

SUMMARY OF THE INVENTION

[0009] The present invention relates fo methods for treating at least one symptom of
constipation-predominant irritable bowel syndrorne (¢-IBS) by administering a composition
or exiract obtained from a Croton species or Calophylium species. In one embodiment, the
composition is a latex from a Crofon species or Calophyllum species. In yet another
embodiment, the composition is a polymeric proanthocyamdin composition from a Croton
species or Calophylium species. Exemplary symmptoms of ¢-IBS include pain; abdormnal
discomfort, such as abdormnal fullness, bloating or swelling; abnormal stool frequency, ie.,
fewer than three bowel movements per week, hard or lumpy stools; straining during a bowel
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the invention provides a method for the treatment of one or more
symptoms of c-IBS comprising administering to a patient in need of such
treatment, an amount of a polymeric proanthocyanidin composition from a
Croton species or Calophyllum species effective to treat the one or more
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celecROREHSTRIgaRthocyanidin composition from a Croton species or
Calophyllum species effective to treat abdominal discomfort associated
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resent invention is directed ?(,) a me%é%%%ﬁgla%iﬁgsa?ﬁo@rﬁa digippodiment, the
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Polymgge, s BB ASHARMS FoITrRefibAE i ams eciatetowitpesiBSor Galbyinlium species
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proanthocyanidin compositions useful in 't are

Inflam eI g eI aten fh?m%‘@ﬁﬁt@?ﬁ@@@éiéﬁiﬁi ggfa?o?y&wsi&mecihs.;ﬁmﬁculax, the
compcBHRMRCIoBRNARR 3r is modified such that it is not systemically absorbed, i.e., only
20%,15%,10%, 5%, 4%, 3%, 2%, 1%, 0.5% or less than 0.5% absorbed of the dosage given.
[0011] In yet another embodiment, the present invention is directed to 2 method of
treating abnormal stool frequency associated with ¢-IBS comprising administering to a
patient in need of such treatment, an amount of a polymeric proanthocyanidin composition
from a Crofon species or Calophyllum species effective to treat the abnormal stool frequency
associated with ¢-IBS, e.g., by increasing the mumber of stools per week.

[0012] Exemplary polymeric proanthocyanidin compositions useful in the present

invention are preferably isolated from a Croton species or Calophyllum species. For example,
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the composition can be a proanthocyanidin polymer composition isolated
from a Croton spp. or Calophyllum spp by any method known in the art.
For example, the proanthocyanidin polymer composition may be isolated
the COfrorglSl Crotoq?spp. or C IOphy“ﬁl,i% s;l)p. by the method disclosed in
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OL VarsRReHR AR 51 ST rE AT Bt RSan SuRl & AfcRtaliy deohecienf the family
Euphoehlelenareftoative st tamabRATal 800k SRR Maltons
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PEE0 o pé A CErtant SRS TS TP S r6TelEl pBETSComBriAts satechin,
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about & %1860@
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e e N RO Y5EEReE GPeiiSphymiper day and
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{not entenically protected), the tosage of crofelemer administered is bioequivalent to a dosage
of about 250 mg per day to about 4000 mg per day of orally adimimistered enterically-
protected crofelemer. For example, such formulation is a delayed release formulation.
[0014] In an alternative embodiment, the present invention is directed to a method for
treating one or more symptomns of alternating constipation-predominant/diarrhea-predominant
irritable bowel syndrome (a-IBS) comprising administering to a patient in need of such
treatment, an amount of an extract or latex fiom a Crofon species or Cdlophyllum species

effective to treat the one or more symptoms of a-IBS. In one embodiment, the composition is
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859709 4 a polymeric proanthocyanidin composition from a Croton
species or Calophyllum species. In one aspect of this embodiment, the
present invention is directed to a method for treating pain associated with
alternating constipation-predominant/diarrhea-predominant irritable bowel

a polgisa PRSI GmiormingsHitmifisie inG -4/ RALSES i @Eﬁgp%ﬁymrﬁecies. In
a

130 t of.a polymeric proanthocyanidin composition fro
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assochdad eitb daliimatitg Scdnsipefentagredobadimentarthe SR8 A ritable bowel
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determined i1 accordance with é’aﬁﬁr@(@c@lﬁ‘?ﬂﬁé@wmﬂwcy is a
e o (SRR i apatc ot o
" TBS the pa%?egétl e%&gri%tn%iﬁg'rﬁfsgﬁé]ﬂ?ﬁ%t%. FHEES foataB srofelemer at a
dosagyphpAbA Rk cangbpetraiedhybadmiriotering B&OMPOSHIRANE embodiment

: e ian:ingl in, abdominal discomfort, abnormal_stool frequency,
o ot o DU Bl L B i rehods approved by,
the Ucdnsfipadomd BRigr DiESARIBRION DR GHRESOME) Figied S,
sympt&%%@ﬁbﬂlgété%%r{ﬂ ff%%lEf_fgg%of %ﬁg elemer 125 mg bid on Stool o
emales. (00161 ideRepding mdhatims wilBRdbe ghatient is

Frequency In

experigieifigenter 1p8rtoglbid tmeUrgency 4 Ferses IR A RO 3ISR reated by

admi Oilgu%[_%giggége (I)Etff cts of Crofelemer on Adequate Relief of IBS
Symptoms it Females. %%Wﬂm@ﬁl}édﬁsgpéﬁh ARfranAYdisecrtfed: ebnomal

stool fsrternebumpaist SrlorenistEeeabess XS] Figute 5 d AR constipation

illustrating the Effect of Crofelemer on Percent of Pain Free Days in

Females. [0020], Ei %l illustrating. the Effect of Crofelemer on

Pain Score in eﬁmaiesit. %%E@Eﬂgﬁ&%ﬁﬁm INVENTION
(00151859709 gure 1 1s a graph illustrating the Effect of Crofelemer 125 mg bid on Stool
Frequency in Females.

[0016] Figure 2 is a graph illustrating the Effect of Crofelemer 125 mg bid on
Urgency in Females.

[6017] Figure 3 is a graph illustrating the Effects of Crofelemer on Adequate Relief
of IBS Symptoms in Females.

[0018] Figure 4 is a graph illustrating the Effect of Crofelemer on Pain Score in
Females.

[6419] Figure 5 is a graph tllustrating the Effect of Crofelemer on Percent of Pain
Free Days in Females.

10020] Figure 6 is a graph ustrating the Effect of Crofelemer on Pain Score in
Females. |

DETAILED DESCRIPTION OF THE INVENTION
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[0021] The present invention relates to methods for treating at least one
symptom of constipation-predominant irritable bowel syndrome (c-IBS) by
administering a composition, e.g., an extract or Iatex from a Croton

001 B AR S S Yo o
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disco S%L%e am od fort r‘ll?é‘ﬁ[‘g%gt In .of o#s%%r orei}é gtoiné%?oﬁrequemy,ze

fewer &motlabebavpﬂlmeemaﬁmaeih@egtarﬁﬂiﬁ cobopgsitieocisoRtraifirg@tdoring a bowel
cies or Calo ecies e treat the o r more

movergge el A O S Bl S SO IR, T siedinment,

the mekscovepydhatearn extsdicidfiatehe fioratGisatoofSppe @r Gatophyupicenpp.of ¢-IBS

comprty AP Htd Soh A S Lohe? AN nd AR AbbrhRalrerc

proanthisganifint entdmsitbtipdiion assveiiedpritied BS. adittodialy, sheipsesfattive to

treat invention is based, in o[%gﬂe discovery that an extract or latex from
ca &Er%?gr?%glﬁr%?y&%ﬁgy um including polymeric proanthocyanidin

[Gﬂzzpomposmprmtateﬁémegdtmeds imppant, Gal dphyikeov apphdhetueiviget or latex
rofelemer, a mptoms of -IBS, s ch as abnor g@gl stool.

from GroRraRey a‘tI %‘?Pthélﬁc T GRSt a S g compositions
1solateé|aﬁ’h@a{]3’fﬁd@mmﬁnstSa{Bﬁﬁjﬂdﬁ; og;q)prafﬁllﬁﬂrgnm&mﬁm th#leviate pair,

composition_of the invention is a proanthocyan ly Siti
ebdom g GREFRIHerAah SRBITHIGH, TR0 LB o R ar SHLMIHL Golleresent
mventmz@aﬁlthmeyﬁmd[@aﬂwwétecdmm&ﬂﬁmhdﬂ anethercprafésted feasnb@lwmspp. or

com ositio of the_ present invention ar not subst ntial
Calonlah B A DRRat S e R O B Sy By S igm Croton
spp. owh@nlaghmibistiesppl o:aﬂhdﬁ@%hﬁeﬁmnﬂnoe&hmdm%gmpmgmwf%ms such as

co d tannins, T nnins fo a Wld ne lant and r
abno a{;% fleds %%ﬂ%rahyé)r&%/ %eh s a{an{gmé%% Garrhee-

& 6f Contenséd” ny p
predotmaditiolizf medicine as treatment or prophyIaX|s for diarrhea have been

ound to contaln ta n|n an nidins in rtlcul r (see, e.q.,. X
{0023 oshlda et é’t‘ elé@ ytogn 08%} %ﬁ%?ﬁ RS % Nioa et al., QQBanhon 15 a
proanfBbsraniBhepoly Betl qotiﬂpﬁ:@ﬁfbnTﬁtrEakﬂIet at=f &Memt&innﬁﬁaﬂm dBubosition is

40: 2092)505(1)]8 5] Proa o%%/ %i ins afe ceompnsed oltlat Ieaﬁt two ar more

an a ugcn%smer units ﬂ'PaP may He g TXIDOI' dr érl'l monomenc S ructur%rafemd

embodihemhothemernyoisi(genef dhy tprenad itvuotanthocyanisihsamajgnarsttynically
absorbed of Al %Oglaﬁlgg q%ov\txal %g]fslt%%rlllilg %aa es%r.r.]e% when administered orally.

[06024] Proanthocyamdins are a group of condensed tanmns. Tanmins are found in a
wide variety of plants and are classified as either hydrolyzable or condensed. Many plants
used in traditional medicine as treatment or prophylaxis for diarthea have been found to
contain tanmns and proanthocyanidins in paerticular (see, e.g., Yoshida et af, 1993,
Phytochemistry 32:1033; Yoshida ef al., 1992, Chem. Pharm. Bull., 40:1997; Tamaka ef of.,
1992, Chem. Pharm. Bull. 40:2092),

|8625] Proanthocyanidins are comprised of at least two or more monomer units that
may be of the same or different monomernc structure. The monomer units {generally termed

“leucoanthocvarndin™ are generally monomenc flavonoids which include catechins,
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859709 6 epicatechins, gallocatechins, galloepicatechins, flavanols,
flavonols, and flavan-3,4-diols, leucocyanidins and anthocyanidins.
Therefore, the polymer chains are based on different structural units,

... which create a wide variation of polymeric proanthocyanidins and a large

cpicet e PO RGP S50 9 RO b .-,

leucocakRdif}. @1 gerhpoiwriarssofTtheréveneaid SuibiiischbenlredOBINRNLID different
t plant "gli?]d are found with average mplecular weights above 2,000

SWcﬁgﬁf S: CBREARERE & PG YRS eRe PR BEEe, Pigdhaauy i das and a large

numbdz heMpoditlkl $oe Gl iRreaRRacyapidn paigmers ars foupdin a wide), Larger
ants, partiéﬁlarl those with a woody habit of growth (e.g.,

vari%v1 of .
polymgts, ﬂ%%gfagﬁia%ﬁs VTR 250 BreATERHY: B TRTeRIANEGih Hedound with
averagiPeoiRsuliChid ngsGrren Bakotamsets aienAa5ey Bl (PN (Newman ef of.,

1087 lan stiar%%, Craqton lechleri, Croton erythrochilus and Croton
A8 Bided umiih®South America, produce a red viscous latex sap

iﬂﬁzﬁpe_llleld iﬁi&fﬁ?@y@ﬁﬁﬁﬁf&ﬁ@f%@ R’J@@Ehmﬁd@da%&g%ésplaiﬂ%“@arﬁcmaﬂy

wigae no r Its medicjna pro erties. For.ex mple, U.o. atent No.

those gﬂ,@ifv,@@ ?f}tﬂ%’gseﬂn (?s%ba%Sﬂ’?ff aﬁpa&aéao?@}%’wﬁfén spp.). A number of

mﬁerﬁmmy@&d@m&mm&@iﬁgwﬁm' ﬁrqmrﬁwa%nﬁsmoar}wg% i, Croton
t e Cco ositian an ntiviral agent S>ee also la eta.,_ .

pelangge o eelian Gl SAGE DA Pt Qe faad in South

Amerigaoprodachavedniivisas ﬁﬁﬁxiﬁép\%ﬂ’&dﬂﬂaygf@%%Dﬂ#g@sﬁs‘iﬂ%bﬁ@mgféood”. This
respirator Syncylal, Infiuenza, parainriuenza an erpes viruses, U.o.

red, ViSRG 16 B G ANGTED Mgk SR ARt ARG Worsghatent No.

5,211 PUORITHROGAIHTRAPEHY MSH SQEMP 081 UAN FHeBRb &2 RIEYIM B ARBWHMERN ol ymer

the use of this composition as an antiviral agent. [0027] Exemplary
commpRIEIORHOEY SARIFR S8R AT LimHsE<HichS tRBRASH dRcap ASSBREVIRlcrafsH (See also

Ubillaarer pikfecsblyAsolaiediren a.GrotamsiRoatthai oAl BosRRd - 8Mposition was
__method known.in the art. For example, the proanthocyanidin polymer _
Showzé?ngfd&ﬁaﬂ\ﬂ%&lyasmféﬂ&E@aﬁ%m%ﬁ%ﬁﬁ%ﬂl@ﬁ}%u{ﬁ%ﬁ%f@mﬁ

influcthe Metkiacdisflosed hebyanpiasd. Infre, phtdisaases 11 Ub%4 RaletiNbosas the
: 5,211,944 or in Ubillas et al., 1994, Phytomedicine 1: 77-106. [0028%In
1501%8}}@%@%%9&80&&15 REQEP mé&%m|mea&%§m plrahylhim
inophiiverdienis esotelamesompoieliRmes HaABIHA8A8B:4-6) is an oligomeric

roanthqcyanidin of varyjng chaip lengths derived from the Dragon's
1902781000 o CRRBHTSHER AR Ty BEUPRELERERRS STl s i Dresent

invenfyerageprRaiedinalsyright Hbapproxmaielys 980 daltpnsAs- PR Mmaienethod
2700 daltoni§. The m notrr{:lers comprising ¢rofelemer comprise catechin

knowg i 56 &hin’ JatSERiREn R aEp9s VPG SOMERPTERRRATERY De isclated
from erdfeigmeppangeSaeshyiabouhs. toale rRiHedts vilbsad BVEIRABYINAN irh-a, or
disclosead S S N TG R e oS Y Sl 16845 B e o 1: 77-106.

[6028] In one preferred embodiment; a proanthocyanidin polymer composition of the
invention is crofelemer. Crofelemer (CAS 148465-45-6) is an oligomeric proanthocyanidin
of varying chain lengths derived from the Dragon’s Blood of Croron 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 15 shown below.
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859709 7 [0029] Another illustrative method for isolating crofelemer can
be found in U.S. Patent Publication No. 2005/0019389, the contents of
which are expressly incorporated herein. PCT application

10029] PCT/US00MRZ6%4, Qrilizheras YR, 00/4itd6e. disEinsas 2 Mmeothld in U S.

manufacturing a proanthocyanidin polymeric composition isolated from
Patent CrdloenBpp. ¥e. CABRRINARS SpHhgoosTEntsotHewbioh caimesmes s Yhancorporated

hﬁein.'@@ﬁgﬁghm%%PWMM%g‘i' B M W@Bﬁ)%ﬁ‘gﬁm&ﬁ?&gs@s@%ﬁhoﬂ
latex obtained from a Croton specfes or a Calophyllum species or an
of maryfaciotiobtaimsoafihecyatidinpayevies compsitonyisolatepdiss Pratemespp. or
Calophgr‘ﬁtlﬁg)g 'f_icaIIy polymeric proanthocyanidin compositions. Exemplary

xtracts ‘are described in Persinos et al., 1979, J. Pharma. Sci. 68:124
{0030]and Sethi otosr7erabntamims ofthammvSsion. 2l PoRxsinea prsfatradthe methods

iment it At ' ion.ar
of the SIS K RPEATRARNRRTKEE] B e IBRACTEL LIRSS oran
extract209ES % fiv0ym SYnranosBRse O u, B4, @ G brtesspehies thebambrotispdcifically

poim%ﬁi@%%?gr%%{%&?rbcglﬁ#%gé s af ?M%%?%Q%%ﬁﬁ@df in Persinos et

y can to prevént “systemic absorption, i

al., 19T deSbarynas Seh AfotRdcarbheiivd KAdvwanadmn dri Rsmetgmple’ a

composjtjo i ' be;co - t
[ﬁﬁnlnon-sy;ﬂn?i(%}l%ﬁrb%%&% com}%b?r% \t(f?g] ?s[%?étgtsg%%a |3ﬁghe irIIn tehﬂéadS of the
inventigasansimestnbsaadelin ¢ dtusiadtinebserecditihere atmengared thrally, e, only

20%,1 g%%j PESINIgY; YEMBONsSY %%”H%%“Jo?*?é%’ et (P ANARJACNER YRNAUS given.

merd. THe polymers that aré preferably used with the compositions of
Drugs thiminsentipsiamsietl Websadadorwben dbiduepibiaihegadwointskiiedito prevent

St €.t S ngial r
e 1 MR R0 ARSI AU e s i, o
cornposibioh efethdhsoviating byadyolly tesaksitiyotfindredhathavs-aystemically absorbed

compd iRy EB'%%@B%%% f 59&@%‘%@5%&8&9@&&%1&3&%&%& HBQ?&gQH@éf&%{bsmm the

encountered In strointestinal tract, are pre erred. Such ymers

functionillofrEferatigphsiion. Suftbiontyshgtmitelc ibsalesgrompresids include various
' I , 3 traintesti j -
polmgBSW%I%’ng%ﬁg% ﬁ%ﬁé§é§i¥ II.E%H‘M g%sc'; Y 181 uBﬁJ;, %?% IHR!@{ESJ:L resist

parts o merscan have molecular weights ranging from

degradabont 500 koS en aivoihes@RDINSon, praferably frofhabprlymeso do not
: f sujtable pol ' ;
subs%%é%ﬁi%%@%@&@? i AR R R SUIRPLE RAMMELS IGINR-s into

to, po rides, polyethylene glycol polymers,
fragmetiutgichpatynabrorprolissiyyebedgoliivisss, Polyaeryidtetdeymersoarydrolyzable
backbBRYAMAES : PAUVRGF:APPId] %ﬂf%%ﬂ&ﬂ&ﬁ@t%&ﬁ?&%w%%ﬁé gastrointestinal

methods for treating and/or preventing one or more symptoms associated

tract, soitiprsdersagativehmelaominarilliprefbrethy ey e prdivieey IBg) melkaar weight
to reﬁ?%%%ggﬂ)ﬁméﬂy%gi@&ﬁﬁfgfe@? &emale g&é@&ﬂ%s%f?ﬁm Biffer parts of
the body. The polymers can have molecular weights ranging from about 500 Daltons to about
500,000 Daltons, preferably from about 2,000 Daltons to about 150,000 Daltons. Examples
of surtable polymers include but are not limited to, polysaccharides, polyethylene glycol

- polvmers, celiulosic polymers, polystyrene polymers, polyacrylate polymers, and polyamde
polymers.
[0632] The present invention encompasses methods for freating and/or preventing one
or more symptoms associated with constipation-predominant irritable bowel syndrome (c-
IBS), in warm blooded animals, including male and female humans, which symptoms
mclude, but are not Iimited to, pain, abdominal discomfort and abnormal stool frequency. The
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include, but are not limited to, pain, abdominal discomfort and abnormal
stool frequency. The 859709 8 methods of the invention generally
comprise administering to a subject in need of c-IBS treatment a
I ic proanthocyanidin composition in accordance with the invention.
memc%ggo ?é p hocy Po:

FetPEaERR SaNFRHY ¢RBBIHD csibniMeorgyiadnitipered asedisf ¢-IBS

treatrinoit Sy ptevaealy pRASEIES A B ANIRI R0 compositionis ..

; e?rHeric ﬁ;otected. Preferably, the pa ent é}?a%?n@ggéegﬁeage[‘b%kﬁwgﬁgn Ina
PreteEin GRIRREH e Hhe semaseimror prowliss admietsted! madtingrmirsystermically
absorleebdeiatehwi i HaPneal @E’%@ﬂlﬁ@&%}?{?r' fient ig need of .
i<, pSuch freatment, an amount of a polymeric p%%%ré&%%%%%%m%gm“ﬁ%ﬁﬁéﬁe patient
18 & UPAn AN treat pain associated with c-IBS, in which said-amount is

[0@33pioequivaiamdeapsmal i : : Om day to. )
gbo t 4000 mg per day_%}ec%%?ggén%%ﬁ%%%%ﬁgn%%giFanglr%igp 8?3;06%%8%{13 pain .

assoc R?QL;] BRI SSTEPR RISt BT RS TiRE aldeminisntis orsibr Bissdriatatment, an

amouyitt & W reampsisRgRdmRinise ieRtin.: f such ) ,
treatlgé::‘ t, an ar%sgunt_ of a%%?ﬁéggl %%%g%ghi{gﬁn%g%p Si |0%SSOG"6L":ed with

c-IBseﬁw %&%ﬁ%&mﬁ?%m@ asgveidfedimitistt&Sdoie whitiout 250 mg
per dspitoameuntiedyoggup@ientioanoially.adm SL?[%?HFQOGSH?}P%%%%{ 2R3 present

. m?ﬁ per day to about 4000 mg per day of c.rc')fe emer. In certain

IMVentiony, BEaRts aHaeeApeSitriagoa Escontfiosn asalgetsit with c-IBS

compsidos@nthisammMateysamnauntd ' iscomfort can.be .
easured by any methg?j known in th%%%%é_??ﬁ%?agﬁgé%nmangg# é;t a polymeric

proarn '%%oﬂﬁ%."’ 1 SCRMAORiER e hritnraatrhsomiaabiisiooffain awcdistaimiolh ¢-1BS,

in whieh safCalgoafPit P .o i fort and 5 bein
e asszi%ned the ﬁigi%g?%\}/agl %‘?{g%lr? %ﬁg%g%rﬁ%%?%gé{r Sé?nog?ﬁff%%%%ﬁ?& per day

to abgyy Pé\/?@ﬁoﬁeéfdéﬁ_irﬁ’%ﬁfaf%@ﬁfo&ﬁsmww@mdmgeﬁmgwfﬁpe_siﬁon is co-
adminbYeraDRiave] ma%@&W@ﬁ%%§%?§ té]e umber of pain or

n{}%ﬂiscomfg)\rt_-free days. In certain embodiments, mbeér of pain or
190345 comfbiltraBigireqanioet casebeoyeasenst b0 vbettoeh k0% 25%e art, for
instandd%n 35Yaid Q90,44 B by AlleaStARY GO d to before treatment. .

In other embodiments, the'level of pain or%i'g%?n&%r%%le%}seé@g ?}yégto pain or

discoryfort op £ FYceRY 6‘.’450?7"5@;9[1@% DS R sTdmpardotandefdrsing assigned the

highestréaimlent, 64i8VEN BYAiEast I ' itg, [0035]. In. another .

discorS odimeﬁit e present i_nve%{%%g%ﬁ%\%iéégé%%%%h%% c??%rga inguon of pain or
5"0‘%{5’]5 ﬁﬁ%ﬁ’%‘ﬂb‘&a@awﬁﬁ%@%ﬁeéﬂmﬂwm@afm;insungﬁadmﬁdmgmgnmase

in the iommipatig-in B ek ahTHabAE : FRolymeric -

" 0 thtggganidin cc;:mpositiongﬁ%%%ﬁ%{i&%%ggﬁ%%%a % agper of pain or
scor#g&%%&f&%%@_ B Se300384. 1n QFartibthar 20hhhifie BRYSBHYS, 40%,

45%, frcopantyais BUyeasathy eidaashid % 20%:: 30%a40%.91.50% or mor
0 o9 mpar d to before treatment. In other embodiments, s c%r(%))?e%ments’n%geelwel of
pain or aiscomiort decreased by at least 0.1, 0.2, 0.3, 0.4 or by at least 0.5 units compared to

)

before treatment, or even by at least | unit, 1.5 units, or 2 units.

{0035] In another embodiment, the present invention provides a method of treating
abnormal stoo} frequency associated with ¢-IBS comprising administering to a patient in need
of such treatment, an amount of a polymeric proanthocyanidin composition effective to freat
the abnormal stool frequency associated with c-IBS.

[8036] In particular embodiments, stool frequency is increased by at least 10%, 20%,
30%, 40% or 50% or more compared to before freatment. In other embodiments, stool
frequency is increased by at least one bowel movement per day compared to before

treatment. In yet another embodiment, stool frequency is increased by at least one, two, three
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frequ'ency is increased by at least one bowel movement per day
compared to before treatment. In yet another embodiment, stool ;
frequency is increased by at least one, two, three 859709 0 or four

dditional howel movements per week.compared to before treatment. In
or fo O A v, FOMIB e BELTe | REAFERS i perain
embodmrdsesindheonsistemtyal uisteddortassgton), hiiat pagt 10%a20%. 125 %nount of
atment. [00371 In an

%.,.40%.,0r, 50% com d efqre tr
water ﬁ%e%eatﬁ%élér%%a ml%gﬁﬁtéﬂrg’p s%mgi%%(férﬁ%%eﬁ%" paslEs prammsEdisp before
freatmgehting and/or preventing one or more symptoms associated with

lternating _diarrhealconstipation-predominant irritable bowel syndrome
10037 e T LBt RS A AP e PR R WBFA G hods for
freatinghiendpmptoevertiafiderbut are aeirimitpehiforainaabdaminakith  alternating
diarth i CO f.ogﬁgt)_nogya}l.sto Ifre%alﬁncll\? abnorma stool_ccznsister]cy,

~diarr R and BonSipAtBh FHE R RSTEhr IRRGIRRAtiH GeheiiyWarm  blooded

animabs mptisbredmilistetifigid alsues] vihioRethabRMBIHRANBAL & not limited to,

pan, SRS AEARP IR e poion socpdancs il e v,

a preferred em
and comstipstenhalystisirof thd inventioer embatimenipiie SOMPOKLNR B a subject
mneeﬁ%fﬁi-gé)é teg e%lhtPreftfr_abl , the pagient is.a human female. [0038] In one
" embodiment, the pre&8ntTivEHIS R AT STHB P At PaRRce with the
mvenmsohiaaepmﬁm@}IBﬁmﬁﬁimi?in@@dmiﬂﬂﬂﬁﬂBﬁ E@h@ﬂ%ﬁﬁﬁg&kﬂrﬁﬁ%fééﬂfand 18 not

_Such. treatment, an_amount of a.poJymeric proanthocyanidin .composition
systuniﬁ(a;ﬁ ivg%t%0 ?jgzglit pﬂa1in g})%‘-ia é‘a‘P F%’Bg?% UHBRAERE B dFABRIC tiRgotected.
Preferpbsetht ipatesmiidnadroxishe seenatethod of treating abdominal discomfort

ssociatged with a-IBS compyising administering to a patient in need of ‘
10038 LN B BN BHO RS APl sEatefine pain
associgfidctivh to IBcahsioship al disaleefont asse ghaiRetWithaaB St e t@ifment, an

mbaodiments, the composition is co- administered with an analgesic )
o S RSB . R BTGP PGB e associated with
a-IBS nheasotiest bylbotimest 0tk nesat inrfeaHH, Je5RRINGR 0 @JTIRSMe abdominal
disco ﬂgﬁoﬁgogiﬁggl%%wﬁﬁ%a gatie.nt assigns the level of pain_ or discomfort
on a Scale or 0 to b Wwith © Seig 18" SEO B EaRg S Helfgneed of such
treatmestigme duthaihigh€sh |l nitainpasdiseoriaidiin €aHshs RMPIdINgRAtST treat
viation, of pain or. dis oﬁ%r is measured by a lowering of the .~

sbdon e G SRR 8y SR, HnorEAUAGER b Rtom e SRR i co-
am@m?m¢mﬁn§rgﬂwﬂmm éb?p@tmﬂ.ep@ﬁ@@@ dREomfort can
be omfort-free increas at least 5%,10%,15%, 20%, 25%, .

Ao ST B o08h AR G o BT Fe el sl in
which|m patienteasgntinientsy shefleutl of paiocarfdiscamferaiesrapaes M 0 being no
pain o8 &%%gfrleort and 5 being assigned the highest level of pain or discomifort. In certain
embodiments, the alleviation of pain or discomfort is measured by a lowering of the average
level of pain or discomfort, an increase in the mumber of pain- or discomfort-free days. In
certain embodiments, the number of pain- or discomfort-free days 1s increased by at least
5%,10%,15%, 20%, 25%, 30%, 35%, 40%, 45%, or by at least 50% compared to before
treatment. In other embodiments, the level of pain or discomfort decreased by at least 0.1,
0.2,0.3, 0.4 or by at least 0.5 units compared to before treatment,
[0039] In another embodiment, the present invention provides a method of treating
constipation associated with a-IBS comprising administering to a patient in need of such
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0.2, 0.3, 0.4 or by at least 0.5 units compared to before treatment. [0034]
In another embodiment, the present invention provides a method of
treating constipation associated with a-IBS comprising administering to a
patient in need of such 859709 10 treatment, an amount of affolymeric

reatmeph ATHHAIROUHiH CoRbYSEh RIfeRIeCISHEN FRIBEHER Rdrrtive to treat the

constiRsRRCciiss Math Bz HQ040] In particular embodiments, stool frequency
is increased by at least 10%, 20%, 30%, 40% or 50% or more compared

10040}, pefork PARTRTER ST B TaRhEREuaRe IStBeGatl Y mdrasiskipe, 20%,

30%, byeat deastorner beiwel mawsmantPai-da: CORRALAE thbsiare MeRIMaRtts, stool
In yet another embodiment, stool frequency is increased by at least one,

frequeR(yp, hrdEr GPIuPHAritiSHE KBRS cHHRY R} REkeiEnhpmRsed to before
treatm BRI QEL L AMBEE HACKHAIENC IR HRQRS P IRALEARSISISAH 18 RIShe, two, three

decreased, i.e., there is an increase in the amount of water in the stool,

or foup, pddiional 1w eb UEVSEHIIBIBY, RS GPBU¥ it Rrberto tHeteRent. In certain

embodizaaHneabd004id ranpibeienakedinent; NSRS SNLINKRRLAR PYOKIes 8unt of
method of treating diarrhea associated with a-IBS comprising

water 1y iniSitin YR fRaeritirenéBeb of Siieh 3Hdatdihe, o WioGarprepd to before

treatmB@ymeric proanthocyanidin composition isolated from Croton spp. or

Calophyllum spp. effective to treat the diarrhea associated with a-IBS, in _
{8041 hich s a%ﬁf%ﬁr?ﬁﬁ’%ﬁ%@ﬁﬁkéﬁ’érﬁfﬁ% SR I TFISRS RdBgthed of treating

diarrh@basiRAAY Refidayitosabe MR Mﬁ{s@éﬁ%f grofelpment IMY8ked of such

another embodiment, the present invention provides a method of treating

oAt R AR AR o e BRI B RSFRISCS B b ATBRSSE) 8 fedehBemsCroton spp.
or CalfSipMemassociateewiha1BS eamalisng AdRKisIRANGi® 3 BBUERL Nvhich said

need of such treatment, an amount of a polymeric proanthocyanidin

amount dsgedibTRisBlAReerrsml I retastR chiasaIsh AT & e Befedantotabout 4000
mg pdfedking JbsereadSiorlfeeonRRRY SRPRINALRIOR CANRISIENV-Rfion provides a

presence, of urgency associated with a-IBS, in which said amount is )
methog; o8 fifeHNsn 18I BlatP el AR Y HuKEBrhsig SomsEiERetAY esence of
urgen@P AR AN BETa IBY %&H?ﬁ%ﬁ[ge&cﬁ'ﬂiﬁﬁﬂé reMbodimants siod of such

frequency is decreased by at least 10%, 20%, 30%, 40% or 50%
treatmep AL me i s e aRER e RICMIB BB MR Sidenlated Tem (Freron spp.

or CAssroRsadRy aldgastanadonat meyemantRSEr daCORRAREO halorRal stool

. treatment. In other embodiments, stool consistency is increased, i.e.

CoNSISHEAGY GTa RISEPRSReh IRESBMoBTOBIARSteFithe ool 1By whighstadopmount is

bioequ Ofer? 98Pl ¢ Q¥mbh A% ciBnared it BRiong FeAlRDEeR. BB @M me per
femb iments, presence of urgency is decreased by at least 10%, 20%,
day o ORI

- SR BYeRIgEE Fgareigh emsradron srertatob by atheast 10%,
20%, GUDaRIBENSOKte invapiemcan beradminisiaiad iINa Sngle ShBcdivEad stool

frequency is decreased by at least one bowel movement per day compared to before
treatment. In other embodiments, stool consistency is increased, i.2., there is a decrease in the
amournt of water in the stool, by at least 10%, 20%, 25%, 30%, 40%, or 50% compared to
before treatment. In yet other embodiments, presence of wgency is decreased by at least
10%, 20%, 30%, 40%, or by at least 50% compared to before freatment.

[0042] The compositions of the invention can be administered in 2 single or a divided
dosage from one, two, three or four times per day. In a particular embodiment, the
composition is administered twice daily. In vet another embodiment, the composition is
administered twice daily for at least two consecutive days. In vet another embodiment, the

composition 1s administered for at least a period of time selected from the group consisting of
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dosage from one, two, three or four times per day. In a particular
embodiment, the composition is administered twice daily. In yet another
embodiment, the composition is administered twice daily for at least two

08 4 T e ——

three monﬁlstlmg ofri3H0 2athadiDdringukd 48 baBs, &Zdﬂm&sts% BBt cORhdition, the
Wee one month, two months, and three months. In certain

"Omp"é’rﬁr%aﬁ é IBS or a-IBS is a chronic condition, the
[%43]composntmnpe1§ahenar;ﬁeanﬁejyyiﬂ%§] cﬁnqao@tumn@fmea@thmaﬂta&ﬁﬁon are

prefereféf% é)ﬁ%s‘}rt{%ns é Fﬁl&pﬁt sent inv *‘ir}tf:}% I‘g adm sétlsegef% rallys:termgﬁ1

composﬂmn(lﬁ'ﬁhﬂ mwmmemm nalvde, hot Breipat ﬂunﬁe@ﬁemamﬁergdmuon (e.g.
nis atlon ntlad rm Lntramuscular intraperitone

intra T Il e SRS P sl (e

mtranast{ila'oata})ommﬁhﬁs enttaniipesitioraiscagpinisteneds Iﬁﬁﬂiﬂﬁkﬁ@ﬁﬂ@%ﬂamusculaﬂy

i ST SO PRl T ST

route, Eﬂoswmmplﬂgrbyghlﬁmﬂﬂeltﬁl bolmubgetiane ops hﬁﬁ@@pﬂ(@lgﬁlﬁﬁfgh eptthehal or
osa ectal a@d intestinal mucosa, E%tc#t nd may be admlnlste

mueoq ogt S E i idqHG e TES THSPEaEe ond may be
adnm&ﬁa@hﬁagﬂhé@@aiﬂ{@ﬁkﬂe@] tivherieitiypeetersetbenhodinentsrof daecRiese Bl stemic

invention, the polymeric proanthocyanidin composition is crofelemer
AS 148465-45-6). In other preferred aspects, crofelemer is

{ﬂﬂ%]adminismr&érwﬁilyarhfeyﬁdoﬂiﬁb@fﬁ@ﬂ@dMQ%ﬂé@éﬁﬁ.xiﬁ%tﬁﬂmp‘&@éﬂ%lmﬂnc
s formulated so as to protect the co sjtion from the stomach
proanté ﬂ,‘%

ARTTRSTH G $HE© nh&rt aid &é&ﬁf@ﬁrﬁt@ﬁﬁ%ed aspects,

crofeldonds mﬂﬁﬁzﬁmﬁ‘ﬁtmﬁﬂﬁ @ﬁﬁ&tr@mmﬁm&ﬂmﬂi@i@t@ﬁ iscRposition is

ral,route gnd th osition is enter tected crofelemer. [0045] In
formulgisdl 39 pafﬁe?&%fa é%%.ﬁ?@?ﬁgﬁ&%&%&% Sr%ﬂ?%ﬁm%ﬁih% from the
acidic enmrmmr@teatendtgm(emtem@atedﬁlmaﬂetﬁbmau Mnof peiftess t&@Bodlm@nt,

out 250 m su herein, out means within the in
sdming R T TS LMt B SO SN EOURRAEIER gty
[8045}admin|staredrtma pubjectstating trems cdB Sl ammﬂpfadfﬂmg@e@ in an

or loc

a 000 mg n other peC| odj ere the
enter g L RO AT e SHLoRe LB o RSB e LA S0 ey
As useaﬂmrm&tei’emhmmmﬂnho}ftefmaifgﬁboﬂbﬁ&fngiépyciﬁél@@ﬁdﬂ@fﬂﬁbé he enteric
coate d;acm%her erap?sf)g' he ent]er coate feI er | %(gmmstered ¢
68 SUBJSEthE ¥a? li 8 A8t Jt%c g& an amount o

from @mtlﬁnﬁam@dd}nmm@&ﬂha@dﬁerlmm&(tpﬁefﬁlemﬁfd&@f@iﬁ adminigiertbisct is
suffen SUbJeCI%t%q?rg%%tgcaullm %Hé%{%@og%éﬂ%g gs o%a?lyy %tl}grg Ci)r(l) an amount of
from about 50 mg/day to 4000 mg/day. In another embodiment, the enteric coated crofelemer
1s orally admiﬁistered to a subject in a total amount of not less than about 500 mg/day. In
specific embodiments, the enteric coated crofelemer is orally administered to a subject in an
amnount of from about 250 mg/day to about 2000 mg/day. In other embodiments, the enteric
coated crofelemer is orally administered to a subject at not less than about 1750 mg/day,
about 1700 mg/day, about 1650 mg/day, about 1600 mg/day, about 1550 mg/day, about 1500
mg/day, about 1450 mg/day, about 1400 mg/day, about 1350 mg/day, about 1300 mg/day,
about 1250 mg/day, 1200 mg/day, about 1150 mg/day, about 1100 mg/day, about 1050
mg/day, about 1000 mg/day, about 950 mg/day, about 900 mg/day, about 850 mg/day, about
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coated crofelemer is orally administered to a subject at not less than about
1750 mg/day, about 1700 mg/day, about 1650 mg/day, about 1600
mg/day, about 1550 mg/day, about 1500 mg/day, about 1450 mg/day,

ut 140 bout 135 d
500 g oD e R a0t 100 T, St S, SO AERY about
550 mgﬁﬁg)t a’t@imtawo /(hhﬁglﬂaﬁOﬂ:;gmgéde mgﬁiaygabamgﬁﬁﬁymghbm abouhgidaypg/day,
u mg/da ut 11 ut. 75
svout el i o g Ay, e Lo R B B apemer. In
yet m@h@ﬂkﬁﬁﬁﬁgﬁdﬁy&a@ﬂﬂxﬁ@c&tgddawfﬁbmnt 49@11&11}/@@%&&116850 a subrct mn
t out.250 aamipister,
an sl v SO SLOREREIGEN oGy R L Pt O R B Bl couec
crofelsreieleronilis aﬂﬁllynatd:mm |’sia{exdlma snhbgachinoiam afnfront Bontabidumg/day to
m 100 m nts th t
o R, AR ADE IS a 1 SIS oy o
about 250 mgﬁ@y forahbot2060 mgﬂi@ytdrﬁrmabtﬁlﬁt zzgﬁimgfdam tababibdt eggday to
omab ut 250 mg/ to_about 7
about ::%g(lf X’b(%t mg‘?agy fom /%aa/u% % mg/ ay %fb% %&‘%9 particular
embodﬁﬂéﬁ&y the fronl aheupSQd r&h@/dm}etmamumﬂﬁﬁcrh@a‘d@ cbmﬂmedﬁnmstered to a
. partic bodim thet e of the ric c
Sub}ecﬁ?ﬁﬁﬁ?ﬁ%ﬁ’? ?#éfé?‘ 8‘%%9? JUBte 0|s o Ao u{['%sggmg éﬁ) rfé@&lt 285
mg, aogt 2o GBotd) Ehtxmgt Qﬁtﬁmﬁjjahgmlﬂcﬂﬁ Iy reh abb OB Migakbot 345 me,

o 3 PR R R R RS ARt 05 me

about M0 aNOUILED 44, n@?mbmﬁ@ﬁgng,bﬁimmlz&mg;@bﬂmm%mrgg,aﬁmﬂi 465 mg,

out 5 mg 700m abo 75 m
abo“té‘ggu‘?‘gggg% %b; Eﬂg ég&ﬁ% 8‘%5?@%55 B"&t"’g’%t 525 mg,
about IREN aﬁ@m’@&ﬁ 184, m@oab&%aﬁ@n@m}nbﬁﬁﬁ(ﬁﬂgngbabm&%mm@mm 585 mg,

t.590 mg u b 15 mg, ahout 620 mg,
s S 0 Y S B0 R TSORORT BOUOF og 5 m
aboutrogl mw&s&) 654, 1abpub6R56TE nah alior0 S gng e’ 68 mygabbutt 705 mg,
ou 0 5 mg, abaut 280 m 00m
about @@u@%@ggﬂ éoofﬁ%l ?ﬁlgtziéoutgi%% Oﬁlc%g ShoUr %‘ohgurggggb%gt gﬁ%ut 300 mg,
aboutrBgs abgmliiﬁﬁ mg, r@@o&hﬁﬁ&h@m@baﬁbﬁ?ﬂ%mg@ﬁ%ﬁ@gabbw 360 mg,
m out t 25 m 0
aboutﬁ% P’%%&%ﬁ 22055@5% Pﬁ% aboutgzlé mg about: %t@& %&%9 %@éﬁ 420 me,
aboutrg@s abg,ui‘ékﬁﬁ 13§, aigoubbiD4HY ;@mh@u&ﬁign@beboﬁz@wgn@mn 480 mg,
540 mg, about 545 mg, abo 0.mg 70 mg, ab 75 m
o g R R R TR S 8 50 ms
aboutdgSahgui Al 659, alpoub6do F7ig mg;oabc@ﬁwﬁfgmg,bainmﬁ@@ng;gambuat 600 mg,
670.mg, abou m t bo 0 ) mg
o015, S0 8. B S0 BT DO S PRt 0 .
aboutntg SabgutFaA 61 mg, about 690 mg, about 695 mg, about 700 mg, about 720 mg,
about 725 mg, about 730 mg, about 735 mg, about 740 mg, about 745 mg, about 750 mg,
about 755 mg, about 760 mg, about 765 mg, about 770 mg, about 775 mg, about 780} mg,
about 785 mg, about 790 mg, about 795 mg, about 800 mg, about 805 mg, about 810 mg,
about 815 mg, about 820 mg, about 825 mg, about 830 mg, about 835 mg, about 840 mg,
about 845 mg, about 850 mg, about 855 mg, about 860 mg, about 865 mg, about 870 mg,
about 875 mg, about 880 mg, about 885 mg, about 890 mg, about 895 mg, about %00 mg,
about 905 mg, about 910 mg, about 915 mg, about 920 mg, about 925 mg, about 930 g,
about 935 mg, about 940 mg, about 945 mg, about 950 mg, about 955 mg, about 960 mg,
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about 755 mg, about 760 mg, about 765 mg, about 770 mg, about 775
mg, about 780 mg, about 785 mg, about 790 mg, about 795 mg, about
800 mg, about 805 mg, about 810 mg, about 815 mg, about 820 mg,

ut 825 mg, ahout 830 mg, about 835 mg, about 840 mg, about 845
about ?%3, o bR @ﬁ%}laba PHEER P RRBES SgeapbYt 990 me,
about 879 gy Qﬁhﬁméﬁiﬁam%@holﬂmg?@m@@%&?%ﬂﬂﬁe%@% 89,
about 915

bout 895 mg, abqut 900 mg, .about 905 mg, about 910 mg, o
[0046] g, abo?ﬁt%mao?a%m@@% INSHReR0thEOBBOMeIS higorapbiocyanidin
polymSACoigp@aut 945iRgabBuiEohmer abaHsARS Mgk 3 0MbIAVESN: to orally
about 970 mg, about 975 mg, about 980 mg,

. 8597Q9 13 about 965 m
8 B4 %?mg?%%ﬁgfwgfﬁ‘?&f &h 81088, ANrHbE RS &8 RA ASaUC1 gDt 4000
mg/deing: SREE tivichsey liBratalimas per day. [0046] In other embodiments of

he invention, the composition, the proanthocyanidin polymer composition
10047} prefer%bw g‘-‘éﬁe EHELHRE St EemsE L aERI 6 8Rafl PO 4 in mEtiatdt from

degradti@fib daedidioielomanat aiozage:aiapati 2pGiald RREYBN RPN throteins,
4000 mg dg or any of the dqses listed above. [0047] In_a preferred

/
such 4 PGB BF TR UM SHEERRerte e S EHIEE S PRI H6 b EoMMAOn. In a specific
embodiegradatigedydhs asidivieoneliions gkthmstasaghand/hBiofnent, the tablet is
¢ .mte(é?c ions \gm SriJCh as pepsin, present in the stomach, i.e., an
entenie SOat i pfote Rorn A BreisReEHCBRMSERE M RtRIee dasplated as
an enttefevinshibdad/et aneienanecHiceipkosidnesipdi BRICIS ABIRECembodiment,
coated {eg EUDRAGIT(r). In a preferred embodiment, crofelemer is

crofel ger, ifatedilatssh Bhie it e Sal S LOMBRSHING ik gn MikcGEMedza OROS,
wax neapsulelshelisipransitederparimeningr afelesmaisdorpuatedid & the stomach

odi delayed release composition, e.g., Merck GEM, Alza OROS, wax matrix
and 1o W MUERIBEImarily delayed until after the formulation passes out of the

[6048FtomachnanghiftioRBdaREME) (ORI IBAEH RN esrRRtimeRisiHNCcompound or

R com o%ﬂgg is formulated with a compound or compounds which N
SOmP R ol taﬁg%cﬁomﬁ%ly&%ﬁ&ﬁ%’a&éﬁt%@%@%ﬂo@@owm

contaifigipfalRingithecomPRsHibRisseded iaierecoRtiaefORSTENEWHEAELt to or after
. suyb e%tjg)eéntt or after administration of a pharmaceutical composition
admingS N 06 ATEAS A SRR FRICE. BERUFE A HRIERSS 61k amounds,

such agseftakios, nehivnlizingssRIMReaetelineHida o SNPIIRIRI biR.are not limited
aluminum cParbonatE, aluminym hydroxide, bismuth subnitrate, bismuth

o, ahumun CpLpamAey HHTERo A SO RS THERHI& G hTERFD Shtalicviate,
calciumagalaie: Mahedivryatarhonate sOBGRHESEbONEEOXIde oM AtRe S YMonesium

oxide, and mixtures thereof. Compounds that are able to reduce the

e
carbongle, ZHERSS O AR BHGTFHFE A1 t0 00 RS efigplof-ompounds that
are atbtotnaethiteidraresseli knayinisietatcandiarkide e il are nelhmited Widity of

ntacids (aluminum hydroxide, aluminum carbonate, aluminum glycinate,
stoma%lagﬁgsiﬁ{% eLfmovle n ﬂw art anfiJ inciude, but are not hm%tgd to, antacids

(alummnum  hydroxide, aluminum carbonate, alumimum glycinate, magnesium oxide,

magnesium hydroxide, magnesium carbonate, calcium carbonate, sodium bicarbonate),
stomach acid blockers (cimetidine (Tagamet™), famotidine (Mylanta™, Pepeid™),
nizatidine (Axid™), ranitidine (Zantac™), omeprazole (Zegerid™))} and a combination of
any of the foregoing. In general, any drug that has been approved for sale by the relevant
government agency and 1s able fo reduce the production of stomach acid and/or reduce the
acidity of stomach fluid can be administered in combination with an inhibitor molecule, such

as crofelemer, in accordance with the methods of the invention.
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magnesium hydroxide, magnesium carbonate, calcium carbonate, sodium
bicarbonate), stomach acid blockers (cimetidine (TagametTM), famotidine
(MylantaTM, PepcidTM), nizatidine (AxidTM), ranitidine (ZantacTM),
omeprazole (ZegeridTM)) and a combination of any of the foregoing. In
(€049 cneral, uethedinmtise e apprpveit dorsakinbyisheradeithnither compounds
whi et ngd. Qr the _production of stomach acid
mc%%?or redugﬁg%%dgﬁ?gﬁg%c%gm%%a%%% ds préat%rably not
systerpibirkRer ed S e iconmemdninduids Sush fasifafeleriver, inesalamine, APAZA,
celec@ESAHABNFEMIER the methods of the invention. 859709 14 [0049] In other
embodiments, the composition is administered with other compounds

[6850),hich ar@@mqmmhg@mﬁm aofaliemertichotentprivrdstedecrofelemer
s ForRA RSB M e e YU A U SR IR e AR B stomach

sulfasalazine, mesalamine, , celecoxib and rofecoxi

acid g5digrable Enfisdanniin saivdfe ofctolmandy it Rmferibiso dte dicsigfelshoastelemer
fo be gﬁxf&ﬁrﬁy{f@%%%% Q"c%%%gr it P wi%%%%éga %n%%? E@gﬁ%&gﬁed enteric

secretion of stomach acid an etore e acidi
coated) splHeater 461y, dnsego igboticRsR Imrgaretale givebvin #isfarmatiday. In an

mpBa gi,d gﬁlﬂg{gi ' ' minister nteric ¢ d
e cro_e[%?n%egr ata g%%géggﬁ%@g% %%n(‘)&'[ r%%yd p%er &af/otrgx ﬁg%tr%aﬁrﬁ‘g%‘glgd release)

COMPeRto an exemplary embodiment, crofelemer is formulated in a

[oosigontrollegh r&i?é%?@@dﬂ%@ﬂﬁﬁé‘%%@&%?&f&@m@%& 1 Ot%?épgoac%ﬂﬁmstered

_ embodiments, the co_mposm(’)_n‘s 0 invention can be a

in corphindivattHIWan A aly Osiedt-tnftnfiatoryatgenagénts prfarprefembodiment, the

analg&ibadiment. the analgesic or.anti-inflammatory agent is formulated or .
gm(_)dified such that it ?égr?ot C%%Jgstlénf?g y%@g é?m.éa%)%&bi%gbé&? .e@%l&} 15 not

substaptioll ¥ systamiealbnebaod,als, 20onlwR60015%, HSspfsediof thesdpsades or 0.5%

absor@&%ﬁ{lﬁg%g fggsent invention also provides pharmaceutical
formulations of the polymeric proanthocyanidin compositions of the

[905Z]nventiod ko rivpessinfy imecnbomebitopmiadgs witarpbartivateftinallytions of the
olviREe g/@jtg![fﬁ' I which is therapgutically effective at treatin
’ : yrrgnd or amelioratiriﬁg’nzgrﬂ%Il %%%)%gfm{%%ﬁ@ @%%%éﬁ%’t‘)éj&‘ With %’-?I?%?Oﬂmgn along
with paEcIRcGHicalinberinidie adidesipiconpsesshiehprodripeyrnitlin effective at
treatirlBOMREF SRIMPQsHian (Le-. rectly. compressed, without
13Ig;cipients_, into a ta Ie}t]%f) éﬁ%ﬁaﬁfggﬁ% %%’(%lp aé)éé"’hs@r%}%?s%ﬁc}% In one
embodigiiy Estelyessap assbiemisieroptentdiy pilymdnbtcmosiSoctias Bt can be
directRQidimitedde Magnesium,siearate. is.epteric.coated In anather
g%rrﬁ(?gimen% the pharm %gﬁ%ﬁ? goh?nt%%ﬁtﬁgfé 0 agel%v%%t%?ﬁcceptable hardness
and fgbihifarERprastadintme BbtrorepSonethnois th nleitwat, sediralizet not limited to
magne?&%fsto mﬂggﬁbg"%@’aqg/ Uiy ”L%%t%ﬁarﬁlace}ﬁ/cﬁﬁgrprgﬁ/ﬁgﬁggz{te, tI%HeOfphannaceuﬁcal
compositions of the invention alternatively include one or more substances that cither

neufralize stomach acid and/or enzymes or are active to prevent secretion of stomach acid.
These formulations can be prepared by methods known in the art, see, eg.. methods
described in Remington’s Pharmaceutical Sciences, 18th Ed., ed. Alfonso R. Gennaro, Mack
Publishang Co., Easton, PA, 1990,

[6053] In another preferred embodiment, the pharmaceutical composition comprises a
proanthocyanidin polymer composition prepared from a Crofon spp, the dosage of which is
not less than a bioequivalent dosage of orally administered enteric protected crofelemer of

250 mg per day, preferably not less than 500 mg/day. In 2 preferred embodiment, the
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These formulations can be prepared by methods known in the art, see,
e.g., methods described in Remington's Pharmaceutical Sciences, 18th
Ed., ed. Alfonso R. Gennaro, Mack Publishing Co., Easton, PA, 1990.

e L T S JEE

45-6). Croton spp, the dosage of which is not less than a bioequivalent dosage

= 4,0f orally.administered enteric pratected crofelemer of 250 mg per day, .
{%ﬁlpreferab Jhot Fgggst]ﬁgﬁ%ag%%/ggﬁq%og ﬁlaé?e%earé’?ﬁ ety titerapeutically
accept8He fatntEeproacehieyaritio potraercosapesitipssafdhe areselhinveniPior oral

._is . crofelemer (CAS 148465- 45-6). [0054] The compositions of the _
s b MG G A Gty PRY S e, grames, small
particlphgwhateinitaddopantdbe pbatroacuticaleonipisitioneas kaderspuldiedspheres

for oral administration as,.for example but not limited to, drug powders, .

o R e ISR R S PRI S50 G (Rglimeters),
beads, amieobéadic nuibettensil sy ofi castabietospheressadddbieroeapsie Riturates, molded
particles (which.include particles sized on the or. er f mjllimeteys), )
tabl@tsb%%é%ﬁfﬁié‘%ﬁ&?&s?&éﬁ | s?%ﬁ'gﬁ%ﬂéﬁ%iﬁ%%&, ?}gt?hf)a@%ée@ (&b contain the
compdsibitet trifuratesytnldedrialeletscad fabtbittturatesugradiv capshie ghurhigbeutical

are either hard or.soft and contain.the compaosition as a powder, particle, .
comp R AR R o BBt POl Sppaegon in an
aqueote fionit)|ated fhigaikhliadmpoistatiéntasaa gl uioabs SSRERSProfiaNconyement

ueaus liquid, as a liquiddncorparated.into a.gel capsule or as any other

fomu%’or?\r/ler%reﬁé ?or:r%uﬁgﬁgh%fog&ﬁ#%]sﬁéﬁ’gﬁ?%%gﬁgégﬁ%ﬂ?ﬁﬂﬁ?&tﬁfﬁ%{H other
convesigppdsitaryTleneoaposiatiar ofohvemeaiformahheseompasitinRg okthe ontrolled
SeacdlVENLion can also be pr vég d_as a controlled _release system (see, e.g.,
releasq s éééﬁ?fgw'%t?ﬁ@gﬁ %’5‘%‘%@%@5‘3{ T bharmaceutical
[0055formulafitre paaraisceincldemny dipa cipiatmadetcaiipecaRiBiRacautically
n ipients, additives.or vehicles. For example, hut not by way of L
a”c”pt%%it% %ﬁi,en |U3\é$§1gf‘ ﬁll%rrs‘f%ﬂ% s E TP i TN gﬁog’ﬁﬁa?é, limitation,
diluentadeidithess | faish ladiesestesldiodeiukaplivspharniielcisadmehlosidesdrklinlose,

._starch,. sorbital, sucrgse, . inositol, poywdered sugar, bentonite,
kaoling BT AP TSRS O S br S a1 oBo Ty Bevsieted sueer,
bentortdethaidntubittal el eetlid de|jraréagedhetiidafdheicarmpesition, Asedded to the
.1+ . binders, such as but not limited to, starch, gelatin, sycrose, glucose
it R e B A B Ao diactoh ot ot
limitedriossfqralmveatagmmsughett] ghmosaudiagesef inalagalshlisksse, acacia gum, sodium

. carboxymethylcellulose, methylcellulose, polyvinylpyrrolidpne, Veegum
s G lne, el polpPrIONe VPSR s
carboxyraythgl adlhibosto theetiorlvellatinn.to jndseang feradfieab/e GUaE@s. and starch
azabqg%ﬂ%lc%%na;ggbjé’rg{fll%%gts 1%%0 \ aesfﬂjﬁéélﬁh%?%'fegnd waxes, may be added to the
formulation to increase its cohesive qualities. Additionally, lubricants, such as but not limited
to, tale, 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 tale may be added to LImprove .
the flow characteristics of a powdered formulation. Finally, disintegrants, such as but not
limited to, starches, olays, celluloses, algins, gums, ocrosslinked polymers (eg.,
croscarmelose, crospovidone, and sodium starch glyeolate), Veegum, methylcellulose, agar,

bentonite, cellulose and wood products, natural sponge, cation-exchange resins, algimic acid,
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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,

guar QiEn AU B firhecrns tedirslbdpsticursoidni daoryh iy wisladeed tmay also
be adHPIO ¥eci i HRBIACIR RIS E&@B&‘ﬂ@ﬁﬁ&ggﬁﬂgfg's%%%”- Finally,

_ disintegrants, such as but not limited to, star ays, celluloses,

{03563 gins, g%@?@ro@ﬁﬁke@pﬂ@&n@mﬁ@ﬁgmﬁmmﬁﬂm,mrm&,for oral
aMﬁ%ﬁ%ﬁ!Wﬁé%ﬂXﬁ?@??%ﬁ%ﬁﬁ%ﬁ&l e?l_l%%snei ai%%rnuﬂggé%l%)erbtect the

cellulose and wood products, natu ponge, cation-exchange resins,

COMPARIRG 486, “REG7I9r1 § Guadaguedationubiptiip, acidbosymiitbyicefltheseonmch and
' it IS0, facilit ,
from SREHERAY %Tﬁ E@ﬂ%l, Qﬁ@%ﬁ%&%ﬁ%ﬁgﬁg éf I%g(lzkai%us cltno% preferred

disintegration of the formulation in none aspe
aspecty i@""erﬁﬁ‘éﬂﬂﬁ@m, Iererita qori¢a gl kstfapler dheadmamistratived |fonthéstion is
enteri@ WRKIS 1BRE gm b o -ig-.' I9HAM otect the

_n f_mcomposition., é%%%gfe emer?é1‘)’rsé)¢?’r§leo eéggth atloﬂ%ﬁﬁgega%ﬁﬁnggﬁdﬁg%g%fbmnOt
Limitethi0sfoRgaRH R GRS iR les actions sotediemdatachiasipdpsitiepeeseintd beads
; ihdhe stamachodi i eferr t rmulatiqn.is_enteric :
e R o AR iR provides
N 2 BISRSEI Ok sdsTOREFaiesionticiigtiomapystimsiara piicali buclmenisnt for
pediafdl ARHHBHAID MPARESIY %ﬁ%@ﬁ‘r@éﬁlﬁ&%eec{]{gﬁ%t%p%gedga? e Iagla%ngel @ hard-

include enteric coated beads in a capsule, enteric coate mlé)ros%here
shell gelafsamesdsterie coluaperiepselshdrepaptiovidedthin pheuspensical eomposition is
| ' ichss [ rticularly convenient for . ..
o e e e L e i polvmer
COmMpRHBSTIEs calnba sterrsin seditgatinwhimduletdeta cblolddie dapithlenitbocrystalline
cellug@rticular, the pharmaceutical composition is formulated as an enteric
coated capsule. In one specific aspect, a proanthocyanidin polymer

[#857¢ompositibrPis aurtiediteset ileabstfosiionhishdattyischanidtitedwitat is, the
RIaRChSRline ARILIRSS: bodiment, the compaosition is
compdirectly com?ﬁf%sed, tlﬁg% ié???\ﬁe&lgl‘gtrr%ipqgs%g%?cY %gfecla%lvﬁé%ﬁg%l?weﬁﬁeormm a tablet,
or ofhgfimbaareasieshitnmilaienchonipre ssptbime cttibidly ocwtieble hardness and
friabilparpageuiigal f iof,,th armaceutically acceptable,. -

’ ﬂﬁgfdness an ’fri%%ﬂiﬂ/%gr%%era ,t% |Fecrﬁ§a§)Hr%%e?1e%%%Iec HIposition  can. be
compisassthiHefablate dimpngitohasdnebe cfomprtessbdrntolpulsiopendsy areferably a
hardnbardress, afgksates i # I hardness of 8 to :

“ 14 kp, _more%?eraﬁy%%ﬁ%%iﬂ% %%%Lgﬁﬁ)?%}l irkeﬁ):'trflL ?gr%%t&scscig@rembie
Comp B RPLHING camprssseiplesstdirtthatthitet fabliis ofmatbitityofinatl % loss in
weightNQfetany} falogsing .‘é’%gl%%sp{ﬁfﬁfagytl?ﬁgg@%?e%?a?ﬁylfofe%s!nthwa%'%%% loss in

. _more preferably less than 0.5% loss in
weight,

[0038] In a preferred embodiment, the directly compressible formulation consists of
99.93 % crofelemer and 0.07 % magnesium stearate and is coated with a methacrylic acid
copolymer. In another preferred embodiment, the pharmaceutical formilation contains a
directlly compressible composition but no excipients, additives or vehicles other than an
enteric coating; however, the formulation may contain a lubricant, such as but not Iirrﬁted to,
magnesium  stearate. Preferably, a directly compressed proanthocyanidin - polymer
composition formulation is formulated as a tablet of pharmaceutically acceptable hardness
(greater than 4 kp, preferably 8-14 kp, and more preferably 10-13 kp} and friability (not more
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weight. [0058] In a preferred embodiment, the directly compressible
formulation consists of 99.93 % crofelemer and 0.07 % magnesium
stearate and is coated with a methacrylic acid copolymer. In another

than 1REE %%%E%?%@&%%W@MQ@%IQQ GO RR LGSy tess
compressiblg composition but no excipients, additiveés or vehicles other

than 0. 3halpsminemeagig)coating; however, the formulation may contain a lubricant,

[0059] such aﬁrp%&%%}éirﬁ}%%gd %ﬁ%’ﬁﬂéﬁﬂ steRialS FHEfe . AREENY is enteric

compressed proahthocyanidin polymef composition formulation is

coated fBnfeniatentinga whibost pirinpatuitcnisimitoptabibnsinmends Ngrediedissolve
and relP30 %‘é%&é@é@%@?&fﬁ&%ﬁ%@@&m06%&5?%’&%%2—%%@?9%@@!'tx large

Aot more % loss In weight, preferably less than 0.8%

numbetofeimaneighttingsl aropeeprefé raislyirirsdiats thethivs sadivcerips[oagotbat, at

In.am referr nt, itio iRvention IC s
e v BT Py o L e B i

and ths ety doaindlinliss sivdisseviateleaseoitbl e dhrentd biugletipbhlpy rfiuch as in
the empzpoclﬁﬁgﬁg%%lﬁg %gﬂ@lﬁggﬁ%ﬂ% éb@f%? OYBREr Rk SN El G PRI ER A Swhich
Wit lents that hav

prepare Ingredients th e acidi€ groups such that, at the very )
can beldisspli gt dseplerseibestonitiotr, inelesmle. SibQ SniprcRgeingToamearapst untl

e n; iISsQEI [ r o
ey o ) Lo, e et defned
exposwedtimydistoavertbdiet dhe cnntingsoremairhichesambb aiss phasae R e small
intestiﬁug inhibitor molecule. Other enteric coatings remain intact until they are

degraded by enzymes in the small intestine, and others break apart after a
[0066]defined Pekposurevtodineistusefidifoh thaptapaseaongs eetpamcierBog Htlude, but

fter passage intg the small intesti O!?fﬁﬁﬁﬁ i :
are nE%or et%afe%%rg %%ag’r %&c%ﬁtﬁﬂiﬁ?ﬁgﬁgﬁt are n%:t i’mlétgeg toetﬁgf% acid

copolyshalaceBtaosh areiataryioseattetaialsisthatatets, shitalntemabil.apiyvinylacetate
cop , el i c Phthalate, . 1 trp.ss
T S
ethylcphibaiatdaggr dutd HR2B0QrRiHMSBcrEtey ksallurebatary o stéairafpolymers
. n ryli id- rylic.ach ter: ol I Sy i »
with B B T A D SRR ATar, oo s
“EUDRASBRAGIF (1301300 " EUDRAGIT®) RUL30BYD EULRABRGIRE 386", 30D7,
‘EUDM?@%E@%%&’O Grp-rRAdR ESPRAEHED s $9 ProP prifed & feBE8 ment, the

embodiment, the _pharmac_eutlcal composition containsa polymeric
pharmpreufithboyanidisittomputiion arkPiiesistaiovshanppeiymemposition and the
enteric D) 30DhRASMHIC SopPYMELALMENATHUIGAN Aacrytic acid
”nteﬂﬁgﬁggé%&witﬁ a mean molecular weight of 250, Ogslg‘alton. In ¥
and matipthesrpletemitd a mean molecular weight of 250,000 Daltons. In another preferred

embodiment, the enteric coating polymer is “EUDRAGIT® L 30D-55",

[B061] The disintegration of the enteric coating occurs either by hydrolysis by
intestinal enzymes or by emulsification and dispersion by bile salts, depending upon the type
of coating used. For example, esterases hydrolyze esterbutyl stearate to butanol and stearic
acid and, as the butanol dissolves, the stearic acid flakes off of the medicament. Additionally,
bile salts emulsify and disperse ethylcelulose, hydfoxypropyhnemﬁcellulose, fats and fatty
derivatives. Other types of coatings are removed depending on the time of contact with
moisture, for example coatings prepared from powdered carnanba wax, stearic acid, and

vegetable fibers of agar and elm bark rupture after the vegetable fibers absorb motsture and
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embodiment, the enteric coating polymer is " EUDRAGIT(r) L 30D-55".
100611 The disintegration of the enteric coating occurs either by
hydrolysis by intestinal enzymes or by emulsification and dispersion by
bile salts, depending upon the type of coating used. For example,
swell. dhe e gemarel fr disiatpemyti sredeneads wovartht diidistesrif theidoatidp and the

ratio AviBeytangLldissalyes, the stearic acid flakes off of the medicament.
Addrtionally, bile salts emulsify and disperse ethylcellulose,

10062}y droxydveplimetianyletlitosenters anddiny derittativesyter typesitbocyanidin
j endi ime, of contact.with, moisture, for
comp&IRHAGS R "eMAYeshdeRend Qgcgﬂ\#gh%ﬁs? by any actwith kgl i he' art for

example coatings prepared from powdered ¢ awax,’s

applyigadTiRetapingbersroragml atiiott barkaypilienititonhthy egetabimlymers can
be aﬁ!@ﬁ%@é%@%%ﬁ%@%@&c@éﬁs%ﬁﬁy e %‘rgtt% r?%lz&}%gv%?%go&mer for

disintegration depends upon the t c ess of the*toating an
spray GRplataiinedd WAk {002 Rokppic dtopasf thetiepte Solventirthaicats . ommonly
in usdPRl¥Masicyroant idin gompgsition of the inyention.can be
" us_ accompiished'byqﬁyﬁrrl?g?éh% . kr?%%v%? kﬁr%ztﬁg%? g? Jgp*h‘}f’r%%eﬁ%‘éﬁg"% methylene
chlon defmpthanet onissiarap | enduterts ymistuosslictitationng theatedivaolyrSerse enteric
lyRa)) sRerPRPlig s lic Solvent lutions.containing.from 5.to, .
po 1O%SW/W polymer§ 1%% @%@%g&%@%ﬁ%ﬁ#f agre)rtgqggm%% %%ﬁ/?ﬁeaip e% using

water gaa dsnergst o entsttlint of diconivaisy stemseristhedeilbsdaepmetent sticking

due oINS H-IQ. ALEIQRES / , . Mixtures, methylene :

* , _chI(.)ride/methan%‘ia rﬁ?)%?ut@e%ﬁ glr}?g é‘[ﬁ%ﬁ/@n ixture &)ugt%acirﬁ%eé%tg%eespray drying or

precipiigianes thopabiartert thesiglvenss vapdraissmethacrylic acid-methacrylic

0063 PCid ester ca r pplied;using. water as a dispersant. The

[ ‘]\ijolatility of theeﬂs%gl?/éaén %%Eté&%gmgs blé"taalfgc}g t%) p%éevgﬁieﬁfclﬁ%%et%mevem

crackingopfribs sewitngoire Suitdlihpbestisigrefitiehide dlin fodumdtepriamatipdt phthalate
[ | f I the.golvent tes.

R D e —

[00631 Furthermore, plasticizers can be a &%
glycolpibybh cisiaieind Shurtiedatneyilm rastaiterp astinidedsinctotestiteaton of 10%

" Tola) s.diethyl phthalate, acetylated
b A O S A S R B AT o

detergﬁ;p&;;gﬂ _mﬁw,mﬁétmmar&gmmﬁﬂonmmma 16%hehyoating to
ﬁnprowgﬁé@f?%cﬁ%%y %M@&E&g?ﬁ%ggr%\g%%&%i Smayfg? added to

emulsifiers, for examp etergents an ethicone, owders;
the cogiiagripladdirolidg s abumpesuhieat Satingatiomprove the strength and

[0064]5m00th@ﬁ%@f&@&@ﬁmmiogg%%ﬁggéﬁgﬁm@ b%gidi% ?g}?tghrel%oc}ymeric

coating to add color to the pharmac ation.
proantaadaRift ST pHEFmaseDtivafiedrpositienicobtatepobpatarin hard-shell gelatin
capsulPEOaRtRocyanidin compesition i | -anteric coated beads in
.p. hard-shell gelatin papsules%?ﬁ 3’%@%@% emgf{)?é w%gﬂ?rpr%gn h%%%/é)ﬁieéﬁmd by
IIXNg, 3y PRF RIS BIdplaraet pmposition with hydroxypropyimethyleellulose and

layering the mixture onto nonpareil seeds (sugar spheres). In a more preferred embodiment,

crofelemer, which is directly compressible, without any excipients, additives or vehicles other
than an enteric coating, is milled and fractionated into beads {i.e., as beads that do not contain
the nompareil 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 suifate 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
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mixing a proanthocyanidin polymer composition with
hydroxypropylmethylcellulose and layering the mixture onto nonpareil
seeds (sugar spheres). In a more preferred embodiment, crofelemer,

be add%‘i%"l‘édﬂitfﬁe%lé/ %%H&(S?S?l?'ﬁxewﬁgf% %&ﬁg&%ﬁrﬁﬁeﬁ’&%ﬁéﬁﬁ% during the

vehicles other than an enteric coating, IS mi ractio
applicdteadediess asddeads thet the mobotntain offtlimbhparsitisggar seeds). The

(0063102295 Y e conered il ol g of PRAITY SIS (el Wil coneq

water). praefé)rre enteric coa mgnbf € beads is
proantiorcyBEUER Ay TEN corB0051E64 dpplie castamagbe usulispat sieeds is 17.3% wiw

cantaining 20%9-30% w/w dry_polymer substance, which is supplied, with
nonpa, D e e R R S oS 1w
hydroxfiwmestmizd)dislensyu Sifiéss Rowbiphdpyaslieizeis]. SUchwas pRYEMMASHE TM L
» 30 | and/or gitric.acid est added to impraove the elasticity of the ..
30D, e B T R T S R O B oo
formulenterimaobtipgepatythby tnsggtdhiodiondwring the aappliCatiba pribedsiestibed in
E e} if]% Se the smoothness of the film coating. [0065] In a preferred

ormulation, the final composition of enteric coated proanthocyanidin
[8066]polymertcomfositiofriyealdt aoniathing: thathonpanelispelsrisr ¥oR@esithan beads

reil.see 4 5% Wi 0 nigi ymer composition, 1.5% . ..

ot o B T AR It fniin
polyineE UDRAGHT Nk 2., 300 4tdd 450 he/metteith\dasitrated andie. 2586rplvs), 0.76% wiw

lyceryl onostearste, 'ﬁlﬁrma ical. forpgulati ay_he pr
Opadr%&ﬁ?aenag r%%ﬁ?gv Known i]r%:%:% art or ;?Eiegrﬁe‘tr?égg?jgis%%#g@g ﬁla xaél?%ogg ’,/‘JW/W
glveerifracf@etétate pEier rpbafonacaistiah Hftivel poanthecyenigipaelyrberany method
kmwncl%nﬁ%oaslql%nbe%eﬁgs r}ggg%%al %%th %g?g%n!s ZIo_ls is 78_% wiw directly

compressible’proanthocyanidin” polymer compasition (e.g., isolated by the
[6667method Aesitrébe driefthedE xEompigs) ofl. 7680taity OpadPy Clear, PBSathiveyaridin
polme?%gxr? %% Eﬁ“éfha%o vh%ge" .%‘@]n}rl?e%t@ﬂs%ltr@%t%n%n%a 'g %(goawc(u\iye | C(%%l essible

monostearate. ThiS pharmaceutical formulation may be prepared yan;/rfJr
proanthrmeroadiinopelymtne adropdsytibemetlitdddesefbedipdixamples2, ind&s w/w

" hegr-r d formulation contaj 4,58% wilw .
Rl s e I A B G
[6068hnd made chattreciyizspesksitie phoemttoufiadidiepohatien comprising the
it A3 Opadr r, 39% wiw "ELD I TTM :
pdm%%g%%?%%lg%}%ﬁét yl\g \r%l ecgg% Ogj;eﬁ}g vg‘\;/'?v‘v/e él\%%\%rly rg?gﬁliﬁsgé'gra e.é_ mtenie coated
granulf0@g}dwdamdthmrerphodimett, aldeptrenelHiticaD @ pposidimiin either hard shell
geiamf%ﬁr:ﬁ!%ﬁlﬁf@g)}hs%sﬁ&% g Réoé‘ﬁhé’o?%%%'ﬁ"Po%o@ﬁo%téoé‘ RS NGD PR % nperic
ormulated as enteric coated granules or powder ?mlcrosp eres with a
coateddipnveder aft3@ERBIRY Mmwvisted ihceithercHamstighelbod, parficularly for pediatric
administration. This preparation may be prepared using techniques well known in the art,
such as the method described in Example 1 C, infra.
[0069] In general, the granules and powder can be prepared using any method known
in the art, such as but not lhmited to, crystallization, spray-drving or any method of
cornrmimtfion, preferably using a high speed muxer/gramulator. Examples of high speed
muxer/gramiators include the “LITTLEFORD LODIGETM” muxer, the “LITTLEFORD
LODIGETM” MGT mixer/gramilator, and the “GRALTM™ muxer/gramulator. Dunng the
high-shear powder mixing, solutions of gramilating agents, called binders, are sprayed onto
the powder to cause the powder particles to agglomerate, thus forming larger particles or

gramules. Granulating agents which are useful for preparing the gramiles, include but are not
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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 prepared using techniques well known in the art, such as the method

1mte@le’f§er@@@1@$®@mﬁ§\16€ (inftadiog 6sirtnxgenetiay] ¢bdpsn utesthyidellulose, and

d dl th t. such
emﬂcﬁ%ﬁe o cr tal Szp%itgglg sp?‘a?yc]iT 5%%; or EB% v ar um%ﬂfﬁﬁﬂ%rﬁucmse
dem%mmmmémm@ag@mmmmm mmémmghss;mﬁm gum,

et B S AR A el oBgme etveol,
and weaiseer{geaminting mmémmmmmﬁ@m po 30% of the

mass cgfﬁ[?ﬂ Q%?%%nﬁf‘éked binders, are sprayed onto the powder to cause
the powder particles to agglomerate, thus forming larger particles or -

[0078hranules: 1@r@wémgoaggmm|(ﬂ1%1rprmﬁ]dljﬁorcpm¢mrm@eﬂwaﬂtﬂé'&ed bed
ceIIuI rivati

e T Lo S T 2 R S e R ety ctar

(nnxe@mt&wam;wvmwﬁjmadméemvmmrm (ASTRRSOHTEO! $u6m'3’e applied as an

aqmo%ﬂ%@ﬁiéﬂ@m %WQN% m SOdI o%umi(:dlséterad 3&?&1{0 7%

maOoss, panwar gum, hattl gum, CI sap

sodiwrai@w:dra@@alﬁaéﬁmb@@@Bém@@wwbamawéﬁﬁu@mmmhgsaganssﬁers to
- n 0 30% of the sS of th

e e S EE LT

elastiqygiref tihe fhorfizgd bt téqummréiﬁi Thegtamids dem@ndproﬂatydha&he coating

To8 lco O adry Clear (mixe Wlth water

pen S AL SRl S T AR, o

film copdingrdion pj@malﬁﬁrgrﬁ@%mmt dhe ;ﬁmigdmen@dssianc:ﬁ" aﬁmﬁ!&ﬂﬁ; supRdesbwder is
o, With sod te NF and 2. 3% orbate 80 NF

81. 8/(Twe%wrz M 20) as emu é( Hgohﬂ)]'e plaStl% thy"‘*‘ﬂé\é W

hydrf)@w@pﬁm@yﬁmﬂui@@sté ré?/:arre"/ad geh doyinchray el tché%a legticity BUIDRA GIT™ [,

30D, cqafing, and tale. c enc of the enteric coating
polymer to agg ut| ggrlng %fgga%?atlon pr ?dq%n%%?g‘:ﬁét ¢ final

Comp@hﬁl@@tmféﬁ@ofenﬂi@mﬂlm@aﬁaﬁngrdrm&prm‘eﬁhﬂ%lmmnimmﬁnth&ﬁmﬁm polymer

comp SRCS60 SLAN SSUE AR povsie s, Sy poenBeEIOnEn. v
wiw @R@ém‘yciﬂ@arlizﬁ%mmw“ﬁwwm 30D mm%mmmﬁybmm, and

0. 25%0&;@%,1253 Iﬁér{ ceryl monostearate. The final composition of
the entéric coate ranu es is 81.8% w/w proanthocyanidin polymer

fﬂﬂﬂbompos%eili@%m@&ﬂhg{mtﬂsmmwﬁ?/mles can further be suspended in a
soluti Y e MG e B Gl R ISR AE S2 H Suspension can

'EUDRAGITTM L trl ra e ang
be prepared from agqueous solutions to which thlckeners and protective colloids are added to

increase the viscosity of the solution to prevent rapid sedimentation of the coated powder
particles or granules. Any material which incrzases the strength of the hydration layer formed
around suspended particles through molecular interactions and which is pharmaceutically
compatible with the inhibitor molecule can be used as a thickener, such as but not limited to,
gelatin, natural gumns (e.g., tragacanth, xanthan, guar, ﬁcacia, panwar, ghatti, etc.), and
cellulose denivatives (e.g., sodium carboxymethylcellulose, hydroxypropylcellulose, and
hydroxypropylmethylcellulose, ete.). Optionally, a surfactant such as Tween™ may be added
to 1mprove the action of the thickening agent. A preferred suspension solution is a 2% wiw

hydroxypropylmethyleellulose solution in water containing 0.2% Tween™
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0.25% ar/w glyceryl monostearate. [0071] The enteric coated granules or

powder particles can further be suspended in a solution for oral

administration, particularly for pediatric administration. The suspension

can be prepared from aqueous solutions to which thickeners and _
10*1721protecti@%aﬂmla?@g@a@%cyanmﬂﬁémwﬁ@ﬁ b umHRGgs enteric
coated PERYER! TaPhSeFiReRiationRithRe0aad REWHIRK PAIICIBa AheF allBSsition is

Any material which increases the strength of the hydration layer formed

granulafed: Wit 48y SNBSS RIS RRSE BB flMAR (Rrshaptithrsarigicdabys) Dy the

method3cEeABENEGANY ©RPRAMAIGWID dhanbiDHoLAARCHEGAR Be USBhAS & into
thickener, such as but not limited to, gelatin, natural gums (e.g., .
tablets g &h REhta e guknosth iatisaAthaf g ERITEIR Pubmaet Iifrssio. the wet

crami e MBS &1t BO PHAEA B MEREIRIAc el aRe VSRR BRCEHHIO S e ferred

and _hydroxypropylmethylcellulose, etc.). Optionally, a surfactant such as

h
diluentgipctfen PR A5 ddeimirmesraliieg salbiase (iekirilg WEEhR0R/3007)

and deRERIRE EENISIPSNSION AAMHRRAR @ Bi’éimel%ﬁtaﬁié? OXAPIO IR BLHIBE Ve, and
solution, in water containing 0.2% TweenTM 859709 21 [0072] The

lubricagts, Shish BrRsantsesabrdine ?ﬁp&@ﬁoﬁ%@%l%f& a@ﬂﬁsfm&ﬁon A

preferie@aketktabiain| AN REeiRried ﬂ@Bﬁ?ﬁﬂﬂ%ﬁyﬁﬂﬁMﬂ@%Mﬁ mg of
. composition is Eranull‘at,e,d with %gg pharmaceutically acceptable diluent
the digafrarant Ml hstel-ahovesossy ke eve am@a%«%wel 1.75 mg of

the lutHeRREMRIGRARMESd BRI 1HoasaRY eSS U TORPIe 388t B oAIRISssary to

using.any method well known in the art, for example but not limited to, the

bring e UG A on P S thENE rjag kel A8t G #hrst hestlo Afh entiireg coating mixture

preparS@BBIEISIO ogyPefesgendilugnts. niclude byt arg Batlimied 197 5 orains
microcrystalline cellulose ("AVICELTM PH 200/3 O"%Eand dextrates .
tale ande2ibgrsent/atan ditenEpdricrgranie suerss iy savasthedaabdugwn in
the artand lubricants, such those described above, may also be added to the
tablet formulation A preferred tablet formulation contains 250 mg

[0073]proanth Gegidiigbismer EBifo sitiscthing P ase i predidneyanidin polymer

© compoditerPlsSRUEN(CEamliBked: sodivnaarBaxymmethyl cRUHINRR) aLokR A Pfmixed
.. the lubricant magnesium stearate and the wel ht of "AVICELTM PH
with %ob}@é@&fﬁe&ggéa% BRAERIRTIERE D 101350 ntle Thibusaleds granules are

compreQRtE thy¥ RS LRERTIC £RANREHIIHUIR LRFRRAIRHHEOM 260 BHM% but not limited
"EUDRAGITTM L 30 D-55, 7.5 grams triethyl citrate, 37.5 grains talc and

to, thefeeqt SoTaRIERPT RIS AmsiS P agaR Faishied by BEyCATIHBAEMSI0% w/w
directlneuiviisihecap: dQQR 3t Harddpieieriesbemhoginsrinh atirecils w/w magnesium

compressible proanthocyanidin polymer composition is made into

stearalgy i@ NG Siske i REHYE Y, 48%ded e P aYR) @ RaaHeRL s f 2 30%
susperlsiBrq@Nde Ry eferably, snagresimR stearate., Bognsthe wiricatgdigraniies, 1.67 ¢
are compressed into tablets using any method well-known in the art, for

talc m@%%ﬁémimﬁ@& per 100 grams of tablet. The tablets can be prepared by any
method known in the art or by the method desenbed in Example 1E, infra.

[6074] In ancther embodiment, a directly compressible proanthocyanidin polymer
composition is formulated into core tablets of either 125 mg, 250 mg or 500 mg containing
09.6% wiw directly compressible proanthocyanidin polymer composition and 0.40% w/w
magnesiwn stearate. The tablets are then préferably coated with an enteric coating mixture.
The final composition of the tablets is 86.6% w/w directly compressible proanthocyanidin
polymer composition, 0.4% magnesium stearate, 6.5% “EUDRAGITTM L30D-557, 0.9%
triethyl citrate, 2.87% talc, and 2.74% white dispersion. The tablets can be prepared by any

method known in the art, for example bit not limited to the method described ifra.
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to, the direct compression method. Preferably, each tablet is 125 mg

containing 99.6% w/w directly compressible proanthocyanidin polymer
composition and 0.40% w/w magnesium stearate. The tablets are then
preferably coated with an enteric coating mixture of a 30% suspension

[0675(6.66 g ihExompssiomDRadimTMmalqRessles Qricy iriethgt gitrtitdes sized on
the ordP bEiAIGAONE a4 AOHHIRANAUEL %3 A00AANE O Tl By e

tablets can be prépared by any nown in the ar

particlgs steaseen e Redepdd williidiers 06y tnyatmdshpeltasbpiisent raicisbetlys can be
' idig ol . compgsition.is farmulated into
et e o P e o that
suppligitelyly 68marESSThIE AFBAPMATIANMTh FHRURS TTORINEsitiorotirek) . ¥O%vhich the
' rate. T th referably coated with a
com e W i & R e B I R o
from bplegtlyasenipressiie gradnshbuyasidhy spivsnerdomositionttd. 4%res during the
idifgagnesiHp stegra 5% 'EUDRAGITTIM DOD-55", 0.9% triethyl :
fu citrate,%%?a%c,%ﬁg 21%6% oywh%é d?%%séﬁrﬂsﬁ%’n.'%ﬁ(ée{%b gé cah %‘g equipment
(“MAPBE R Bycan e nrsth diy kihovpranetise thet f4blatxanptesiias ant filmiteling rotating
:ndb ihed | Q75] The compositions farmed
Cyl]Ln(i‘xﬁto smal gr%?:%isﬁfv%#% .&%%%%%5%%%& |zgﬁ%mﬁea"r§r erpag}“% vhitn the pan
© and thednopietedesiich Syonghdheptasatisgtabivicwazpsules) Apgrtities twhiock coating
' JarH (74 avhe qrder of millimeter, .crystals, pellets,
P, e B S L SRS process,
the “T)Ro6S4Eides dhakgtz ESBENNRYERGTRA sspghras th PESLFHRGEINF™ equipment, or

ww AL%@}ETJMN?E&(P%Q IGTM SWIURSTERTM", or others, by which the
composition*cores are whir eoFup IN a closed cylindrical vessel by a

{0076} tream dftwipiatrozhentidalrimbditionand the ientetioceat islforbrecsby to treat c-
. /drying | t ring the fluidization, time.. To cqat t ts .
1o LR SR DS RIS LN e IR R S, RSSBRE bovine

- animalfeRiviBy thensresisssistheotdbietéurcapseiibskens) plabddnineratatings, and other
d QAH{QEC%'&EQEM& n with a.perfor jacket and spraying units are .
Omeinstal[ed within theB|cl)filanﬂar?a%tlfgieg dry alf‘ﬁlgl ra%vr?%‘%hrou’zg&ﬁ ér&[ afpgicular, the

pharmegsiaticad feapdateasaiyiivt trveypenafardatinge hany satch I8S thisease in non-human
ammalgf(fM@H_ﬂ M aPaRc s, 'GLATTTM" immersion swprd.process,.

the "DRIAM |v|"_[_)ricoater,s'j%{i%ﬁlﬁfsé%%ﬂ%egé’u?&%éﬁﬁm & thecrprding the
pharmypeptizRMATEIOEs oy ot SWSLTIHE R &ofziginent can also be
ag77vsed. [09]@13;@% pharmaceut or ions of the invention can also be .
{ 5sed to trgat G-BSin non%ég%n%% aﬁ;@% R?%?ﬁ%ﬁ%ﬁy‘?r? ?gf‘m&flfni ) aceufical
competiERTEsoB ORI imgeHoly TR dries cantiratsasdinescoviosi inimalf figoindtyntion are
adnﬁnﬁ%’cé?@d% gr%%jeg ) 3 gtg i inals,.and oth mesticated animals

such as canin g%_)’lnma?s an% ée Ine an?rﬁ'a é??ﬁ%‘é%e(ﬁlcgoﬂ?% ©s3 &m ggmg/ day of
orallyprapstensicenfoimptatistiedofiplelmmention smwifie esddirteent cptBSnaceutical
compSHRRFREM PR MR ermer are administered to a subject in an amount of between
about 50 mg per day and about 4000 mg/day.
[0078] In defermiming whether a subject has constipation-predominant IBS or
alternating diarrhea/constipation predominant-IBS, any method can be used in the art to
diagnose the subject including, but not limited to, the Rome II criteria for diagnosis of
irritable bowel syndrome (Thompson et al., 1999, Gur 45 (Suppl 11):11-43-1147). Briefly, the
Rome II diagnostic criteria state that for at least 12 weeks, which need not be consecutive, in
the preceding 12 months of abdominal discomfort or pain that has two of three features: (1)

relief with defecation, and/or (2) onset associated with a change in frequency of stool;, and/or
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animals, particularly food animals such as cattle, sheep and swine by

incorporating the pharmaceutical compositions of the invention into the

animal's fed. [0077] According to the methods of the present invention, the
harmaceutical compositions of comprising polymeric proanthocyanidin

P 3 . ;
(3) cngghigersiabed Bitthe dhorgtion feren SaministererdDstosliigetriplariotainptoms of o-
IBS iddnRrNEINAtds QS 0 s than 50 m of orally . .
admin?gterégﬁenteri_c p\%ggggﬁbc o%é%glmaégr?ﬁ%%’&% %%dﬁﬁ%@? or swelling,
abm%ﬁ;ﬁ&é{mn% mo&ﬁgnsthmntbriﬁéd@mrdfmm péig%iﬁ&bi@t?mﬁdt%r lumpy
tools? SHRIGEH _ oout 50 mg per an out 4000
stoo smg/dagﬁm%d%%“gggﬁlnﬁ%gﬁ%ﬂ b TEERRYC St%gf[ulg of incomplete bowel

moveRsRktinatichepiBomhnarmid Stopl dtequeticyy digrhea/eodsiDalion times a week,

suppoRESHeHANNIBSs @ used in the art.to diagnose the
I:‘p‘osubject includingfté;ll%¥ ﬁgtgﬁr%n%?g%%%%%g (%’eoﬁaéﬁéari’g iBgneicbfewer than
threeﬂﬁgiﬂggﬁ?fﬁ&miﬂmpéﬁfzémﬂm,@ﬁ %@U?ﬂi’\;ements pre day;

somethhd I lagnostic criterja state that for. at,
least 12 weeks,gvgjhichir;fég0 not eeéégﬁgc%gﬂﬁ/%%m %#?8%@%&6%92@8 a bowel

moveRgREesnapdsalinaladfiseomiphetethpainl thankasttpaishremivatiusesngl) bowel
religf ywigh ' r et associated with a change in .

movéfrequgmh% %?tsﬁt%ﬂo%?gmgé%5§%)§§% @?Sosn“s%eiﬁggs cefg?élésvﬁg\oa %%g)etween

comﬁﬁ?%ﬂﬁf{gﬁb@&%b@@@t@@tﬁﬁ@ﬁmkpmmmé@nﬂﬁ&ﬁ!@ll*ﬁﬁl

pain; abdominal discomfort, smitw(? inal fullness, bloating or
swelling; abnormal stool frequency, i.e:, er than three bowel

 [B879MmovemeniseRehaeksH AL AURIPY. SOYs; rﬂ%@%r%ugir?@o%h%?wgénﬁﬁc terms

4 mO\ﬁment; urgency and feeling of incomplete bowel 'movement. For
O Sttt erbhTRIS fodl elsdendiae (e fowenitizarthmeertimendemsiool, by those
of skiBuppgigsahesiranesi®ef eilB%: 6L $Y s of a-IBS include
under %{fds of fewer than three boweIxrgoveméntsn%{))el%?ervvg2(3:-‘%;%(Ejerftrjndgsvcm)q‘Lé%SP(!}‘“mo"lly

t

AR HRR etinstrdinehiBsrngfyr derstienskichafer orhdypyfteats, and the

inclusisnmeftisies |aoseimWAtRNLSI QNS AIRiNg. Shing BQ%%Jngglojygngﬁt' esent 4
urgengcy, feeling of incomplete bowel movement; passing mucus duri 5%
substaggl gt

UEHOHE Srie bis csmarrall yummdssstasid il and Eelitingti RRaifthis present
inventish oxaWitgheiweanscORSHPAtIQN; Layr nsistent abdomin
bidl air %Iﬂi;s?:%prqfort .\;Svith bofﬁ%&%ﬁ%@%@%&%ﬁ@iﬁ% g?wclngemgfeoular
1o Oggeé]ﬁgﬁ‘, RSB AT siBiEIaRN areiobimegiic ceimbidpey, biochemistry,
mucleidetih dhaiesd BRtelhaitiiaRrled it ons NEMAARIDISPMPAY ot Sucn

techni understood by those of skill in t e art to which this invention pertains. |
schmal aTg sEpathsrhilyian dariiwaRurtichsieofumsanhgtoasts defimetunol ogy (I,
E. Colhexeiorfar cladily anodonfRr gady seielencs: iF&IH jon of s :
Mol %?gg%ticﬁns herein should not necgrls%s;grily bessgﬁét@%e to ri’p‘r%us%ﬁl%l%gp rotocols in
OleLihNRY diffehbntaibel whek-isGentf8lly meistow suppithe st fivegh 2001);

- Molecyleadticeiobthe DEBSEtbry Marmal, third edition (Sambrook and Russel, 2001); PCR:
The Polymerase Chain Reactior, (Muliis er al., eds., 1994); The Immuncassay Handbook (D.
Wild, ed., Stockton Press NY, 1984); Biocomjugate Techniques (Greg T. Hermanson, ed.,
Academic Press, 1996}, Methods of Irmmunological Analysis (R. Masseyeff, W. H. Albert,
and N. A. Staines, eds., Weinhetm: VCOL Verlags gesellschaft mbH, 1993), Harlow and Lane
Using Antibodies: A Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1999; and Beaucage et al., eds., Cumrent Protocols in Nucleic Acid Chemistry
Johm Wiley & Sons, Inc., New York, 2000).
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invention will employ, unless otherwise indicated, conventional techniques
of molecular biology (including recombinant techniques), microbiology,
cell biology, biochemistry, nucleic acid chemistry, and immunology, which

[0080?{;With‘mstngmﬁkﬂlmoé%hh%@r : Clgief%e&%ﬁ%gueﬁ ﬁx% 5 S}%?O%fglfi%é#?ér%%@acems

~literature, such as, CUtréfit Protocols in Immunology
derivagus ref@@Kcinchedimg suppiementsdtganigh2fled)] «Chateist Prateddssial upon the

olegul [o] F. M. Ausubel et at, eds., 1987, including supplements
Smc“%ro%%% a%%llég) 0 e%lé?%%ﬁ%ﬁg@ﬁﬁ%%%‘ra%ry g%%vgl,?ﬁ@e HOn° molecule
includ¢SamirsakoaiiniRed sel, 20013 BE Rodife @ obypetastiChdditBeattidsletion of a

ulli t .1994): The Immunoassay Handbo . Wild, ed., .

by R A s PR 4oR o Brosphoryiaton,
immobieratemsoradedi criataipaljorress, 1996); Methods of Immunological

nalysis Masseveff.W, H. Albert, and N. A. Staines, eds., Weinheim;
mﬂm@CH Veﬁ%lssed%%%ﬁé%ngﬁ Fﬁgﬁ%%e arr'\(%'%satr?dclc_’gwg uf}gncé’ mpnsng three or
more mntibodies vAlsabhcitanaViantiel @aote Spdifartantb dhuabiselanePrestrs to high

Hpg.. Harbor . 1999: and Beaucage et al., eds., Current

molec R kR S RS e i st sonote
oligor@d80). 659709 24 [0080] As used herein, the term "derivative" in the

ontext qf a non-proteinaceous .derivative refers to g, second,organjc or
wﬂszfnorgan i%‘%%é%héﬁ% %rIPnse d %%38% Slﬁ"(gn ?ﬁ%e% rﬁ%?u%egﬁ'é?‘?f%angeably As
used lppgamidier iemngdisichmete anié . Aublgrdtsitivefef am anganinahalesistably a marmmal
) incl Ut is not limjted to. a molecule modified, e.g., by the addition or
et R B IR e i s L e (e
a monkgy/atioh araphospholpdasi cronireyn ahdizdtion:o), additon op e fedyiyes human. In a

0081 use rein, the terms "polymer" refers to compound P
meer%:%? m%%lllg%]gnf Ir%e oF o %Ctn%én%?},‘gﬁ%)-{h,ﬁ?s Whith %]é%ﬁ%stgﬁwéegp subjeot
excludiifféhent. Fttusstipalymefftefdronto Migharacteeulatisaight antiosnselodle acute)

diarrhl olymers as well as low molecular weight and/or soluble oligomers.
%082] As used herein, the terms "subject" and "patient” are used

[06083]nterchaAgerdsy. isemsetidermim thecwtnStisathjent” amd "subicots” refef to the

- ' referably.a mammal including a non-primate (e.g., a cqw,
ereve g R R s R e R o ey S aes
{0884hs a cyrnibmdtgouspreeieyr ardtiuman)clandtionre piefénatibnahumanptom of

In, f iment, the. subject is a-.human. In a gne emhodiment, .
oS B el B i e st nihd oo
prevenfisgrssetBliteSeeiémrgutaciteyxdinplhem {@8atARatsatfhredainibeast from c-

s SR A B R S,
for example, the return of normal stool frequency); elimination of pain associated with ¢-IRS;
reduction of an undesired symptom of the disease as manifested by a decrease in the severity
of an existing condition of ¢-IBS; elimination or reduction of one or more medications used
in treating the subject. The reduction in the undesired symptom may be determined by, for
example, measuring stool frequency, determining stool consistency, determiming pain
associated with ¢-IBS. Any amount of reduction in the severity of a symptom, even if some
of the symptom remains at a lower, more acceptable level (“management™), is encompassed
by the term herein defined. Such remediation may be evident as an increase in stool
frequency, lessening of pain.

[0085] Since ¢-IBS is always accompanied by other non diarrhea-related symptoms,

such as abdominal discomfort, pain, bloating, fatigue, sleep disturbances, sexual dysfunction,
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[0084] The term "prevention, reduction, amelioration or elimination of a
symptom of c-IBS" in the context of the present invention refers to at least
one of the following: prevention of c-IBS before it occurs, for example, in

atients that suffered in the past from G- IBS but are now in a period of ,
headadii, RRTGIEAR n TORF 57 SRS VEPETES HRRE APAGHRGR dispgpiort or pain),
chest REAMBIRartN B gl SlbBieHNahHiRekk eaueBaYy kil mRiRatiapro R tion in af least

sociated with c-IBS; reduction of an undesired symptom of the disease

one of J0SH OB | 50 SReQuPATHE Rt T ZReE sy edrchaBnBrnagement

or elintirBralinaisatipar seeuatinsabang erpwre medications used in
treating the su%ect. The reduction in the undesired symptom may be

[8086] 1o termintd B S EaiiclmiasHishl stdbFfRTEn &) dacisatmaing oo the

preverRRASENa ord eteEmifgra Rliassatiated WieptBR - DY ApIRHAGObS a-IBS.
reduction, in the severity of a symptom, even if some of the symptom

(0087} mains Q45N PRSI CEPebRNetor ARy Bhripiafion of a symptom of
a-IBSERgOMpasstekibythndtenshareidefiiedeRuchsenadiationmay B following:

evident as an increase in stopl frequency, lessening of pain. [0085] Since
PreVer R S Py Bt PR b P GHBI o RS AR RO 2 R et from -

IBS bitugh %ﬁwhf@@s@ﬁ@ﬂclisgs%&%ggmnphaﬁndﬁlmh ' fggff@ééﬁﬂﬁshl gh(a@mtifl{bgb%ﬂﬁ%ﬁmd by,
sexual ays unction, eadacne, rioromyaigla (muscie acning

for exwgf?eﬁgmﬂﬁwf L6HBEh ﬁ%a?%%%amw of IR L O S PRI RSt RRiRr Gith a-IBS;

reductiyneCeiogicRkEEMpioRonanR By Aoshdepy easinfferieion ieatdaashe severity

one of these symptoms is aIlso_ encompassed by the term "preventign
¥

of an ¢XISHOESP ARS o HIHARGELA JEARSHAD EhOr ebmpTcIfsAcgtions used
in treamB &¢ [IBRCE ARheSedRRERIn R BAlETEgmMeAHRN barkdreating by, for

refer to the, prevention, reduction, amelioration or elimination of a

eXample, RTINS o TPt M 87 B BRI HoR s el orstermining  pain

associi@UGIAN: ARRliakationame inteationonl & eRiemfopd %ﬁ%{%ﬁ? even if some
context of the present invention refers to_at least gne of the following:

of the SyIRRIoRL ACHANGREY BLFS IHTa RS TBIbla bR (PaRsHRS I, stfBsempassed

by thdnttigrphstiFomsEntaS huhareotation RaLeOHRl EIISEIoR; eHNHALAR ah stool
. estaﬁ)lished a-IBS (as' determined by, for example, the return of normal
CAUeBEL FREEUERGH) PBIimination of pain associated with a-IBS; reduction of

[0088N undesired syIBRRMIRE{REG cisgasaiad MadifestReny AriesRRs 8 BERR related
severity . of an existing ¢ondition of a-IBS; elimination or reduction of one
ST ST B B ?@%mh@%}ac?aﬁa@eré&?aﬁwwﬁ@m sexual

dysfunstidesired:airtont aynistetarmisgd byclensexampiepsieasubing stominal
sl SG SoTInDg seclconsieny, dee g b as0cied - cin
Reducsiomén oft ttw@@@@ﬂﬁr@@ ainspibadowelsienecasserbabls Igveterm “prevention
enof IRSERIC)  Sncombessed by e em i den, e
[0G89] As used herein, the term “therapeutically effective amount” refers to that
amount of the therapeutic agent sufficient to result in the treatment of ¢-1BS or a-IBS, to
prevent advancement of ¢-1BS or a-IBS, cause regression of ¢-IBS or a-IBS, or to enhance or
improve the therapeutic effect(s) of another therapeutic agent admimistered to treat or prevent
c-IBS or a-IBS.
[0090] The following senes of Examples are presented for purposes of fllustration
and not by way of limitation on the scope of the invention.

| EXAMPLES
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frequency, lessening of pain. [0088] Since a-IBS is always accompanied
by other non diarrhea/constipation-related symptoms, such as abdominal
discomfort, pain, bloating, fatigue, sleep disturbances, sexual dysfunction,

headache, flbrom algia muscle achln d sgegéla per hd mln%
EWG‘O ONS

anxiety and d on. Re uctlon in at a these tom .
mﬂgualso e% gs%ea%?’%h%% X htion® ?5(?&&?% Hfaséemrﬁea{l oP ackagmg
for diﬁlkimatmfeﬁadsmhmmmﬁbmﬂﬂmma IBS ﬂ@q&%ﬁthamﬂlﬁmrepnlymer

the ter Q{a CiE}Jtlcall &%tiv amount” refers to that amount of the
Comcﬁ@? gitic ag‘é 8)?1 8 M LER of c-IBS or a-IBS, to

PIAV N AARSTERTED INBSRICE B3, TRUsB Feddsssion of c-IBS or

a-IBS, or to enhance or improve the therapeutic effect(s) of another
[0092kherapeliftadgdnicadnyinisteiitte tetdtofqrravienand iIBShnda 1BRL foqgepare the

foll i
ecane T AR B2 A0 P R AR b
on SWQWIZG BEXAMPided bemmpﬂmmarrd SElP AR AgGEUT ICAttained 250 mg

ORM LATIONS [009 | f
proan B, e I U R R Bhlfged i

HDPEfdumamnsmﬁmgesm@amﬂ@Mdng pefyntechcdhp deitivhatiomicr, tattrisricoated
dl i | T
T e Ty S,

(sugarmefierds 4ééiltoneshpdiauiber, ehﬁaﬁéﬁfﬁ&ﬁéhteﬁti‘}éamdanﬁmcymdm polymer

comp R AR Aok ARSI B IR0 AR B v,

eres are provi ed below atln capsu e contained

Dow Qﬁﬁmt@l @ma}mﬁc&da@m;ﬁ@E/]p@lﬁ&’@mmdﬁ@mt&@mate&bbéaasiﬁ?a), 14.5%
e In {NHE, SIXK o
EUDC%a?[%S each. m%?gtﬁehc?dr enF1 r?c:g E’ég’cﬁa% fgy%rogﬁtﬁ?)% %ﬁﬁdf(’r@g%ﬁegr} %\,x, lot

#N5Xe8pesitierybesstweentaindih7iBTI NS chmodpeheil et -%arnd purified
Watermes 40/60 mesh, Paulaur, lot #60084060), 64.5% proanthocyanidin

olymer composition from C. lechleri, 1.5% hydroxypropylmethylcellulose
' [ﬂﬂ%}MethocéﬁESlE’ymnigm:oﬁmg/ Ghiaivical ©otaioingMio4peeeyyarsda polymer

commp aﬁ(]lr:]yTizlc%ﬁl r (33038 é’%ﬂ‘{éz?%%lﬁéﬁ%@%%ﬂ H]J%QP and  the

proan&msm@dm glglgmayﬂ neonResidiarate (mitieorweer RORM Todhmivmg until dissolved
The n{) %Igl:fgs)ee%g%%'ff e\ﬁaitrﬁr qué 3{#&9 %%&Q%f‘ﬁé‘%‘%?ﬁgﬁ%?&é%k%@ {Nior-

ontaining the proant cyanl in polymer
Prec1s1on Coater). The polymer solution was then layered on the nonpareil seeds by spraying

the solution onto the fiuidized nonpareil seeds at a target bed temperature of 30-35°C. Once
the proanthocvanidin polymer layering had been cormnpleted, a seal coat using Opadry Clear
(preparing by mixing the Opadry Clear with Purified Water, USP) was applhied with a target
bed termperature of 30-35°C. After the seal coat was applied, the pellets were discharged and
screened through 1000 p and 425 u screens, and the layered spheres larger than 425 u and
smaller than 1000 p were charged back into the fluid bed processor. Meanwhile, the enteric
coating solution was prepared by mixing friethyl citrate and glyceryl monostearate to water
that had been heated to 65°C and then mixing this solution with the “EUDRAGITTM L 30D-
557, The resulting enteric coating solution was then sprayed onto the layered spheres in the
fluidized bed processor, at a bed temperature of 30-35°C, until all the enteric coating solution
was layered on the beads. Based on the results of the HPLC assay indicating that the
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composition was prepared by adding hydroxypropylmethylcellulose and
the proanthocyanidin polymer composition to purified water (USP) and
mixing until dissolved The nonpareil seeds were loaded into the product
e fluid bed roce sor Nior- PreC| ion Coater). mer ,
proantﬁ Mloﬁﬁw S then layersd on the Hent 55% i s/blﬁlﬁ%r?mem

ooatedobﬁmim'@dta|hm%dm§|hm%&mmﬁb§ﬂmﬁﬁrﬁﬁﬂégiﬁg@%%so me
e
dosae T P e G GRy Tk e oo

Purified Water, USP) mamteﬂmm FORMUDEAtemperature of
30-35C. After the seal coat was applied, the pellets were discharged and

screenedirtithoeig Ard@iBoayahdih fobatee Thitand thedayBeadspheres
Batch lieger thei® 42brp and smaller than 1000 p were charged back into the

Raw Matietibed processor. Meanwhile, the enteric codling, seiWiaRAS BiRpared
Sugar bionpacis Iglethad, cllFatenasl glyceryl monostearate 10 wi ‘
ProantheephicatathionhC angdheidnixing this solutign with m EHPRAGITTM
Hydmk@@&yﬁﬁetﬁg}p@m@ggqggeg@lmggg solution was Ineenwyea omnto
Opadrinelkay eregl SR0gEs3 i the Tluidized bed processor, ata [i(:‘éngﬁllllpclatUIc
“EUDRIAZ9-PPH, IUBHERK IR RRIFTiE goATNg Sofution yas |ay PrgY g the t beads:

Tneﬁ@@%@w’@e results or the HFLC assay mdicating-that tlg:4aovluv ra
Giyceﬂ%eﬁﬁg%‘ﬂé“n p0|ymer Compuuuun depll:‘b nt-ata L,i;d\, Lfat.()n of

! HA Py ol chall
Watarb[égﬁ/mgfﬁogggﬂéw 8ng were-hand-fited-int hate-shell
getatimcapsuteto plgﬁt‘i aSj-ﬁ |||g dosage-and-then %%%gﬁgd to-a

LE 1: BATCH
F@RW{I@&%@U roant ocyanldl %%1% “J é(?ated Beads

[o0s4]Batch Sizac AT LR an Yasrah oy x%?tﬁgcg%r u?:&gﬁ])%]-su aencapsulated

Nonpareil Spheres, NF (40/60) 100.0 Proa ocyanl
entericc gafsithsaA Aemnglatiapsirdhes Idethpitetiontse BSpSRl(KeRB2)hdres. One

fomﬁg%gmx%ﬂ3%%%&ﬁ&§%% T%&B%%éc?s tf’oo/ 'ds)w Opadry

279.4 Triethvl Citra 8.4 gm “Glycer nostea ater
clear, f4( it Vel BAVAT DYdeasinyy 1 260 avis: Emmstammno 34% glyceryl
monoseEEERIC COATED BEADS [00941 Described below are the formula_and
methods used to prepare encapsulated enteric coated bead formulations

[0095knat do ABE dsgsTsen fask Resl gartsshwidis aOfie solution of Opadry clear in a 16
liter aeromatic 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 miimte, 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 1. The beads
of appropriate size were then charged back into the fluid bed processes for enteric coating,
For each 1000 grams of preanthocyanidin polymer composition beads, an enteric coating
suspension was prepared from 811.97 grams “EUDRAGIT™ [, 30D-557, 24.36 grams
triethyl citrate, 4.36 grams glyceryl monostearate and 248.55 grams purified water. This
suspension was prepared by gently stirring the “EUDRAGIT™ I 30D-55 suspension
continually and, in a separate container, suspending and homogenizing the triethyl citrate and
tale in purified water. The triethyl citrate/talc mixture was then added to the “EUDRAGIT™
L 30D-357 suspension, and the resulting coating dispersion stirred during the spraying

process to avoid setfling. The beads were then coated in the fluidized bed processor under the
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formulation contains 83.3% w/w proanthocyanidin polymer composition,
0.5% w/w Opadry clear, 14.5% w/w "EUDRAGITTM L 30D-55", 1.9% w/w
triethyl citrate and a 0.34% glyceryl monostearate. [00951 The beads
were first seal coated with a 5% solution of Opad%clear ina 16 liter

followitis DTAMETS-| RRdDIEY oR FeEE 36 Wiha B0tk vilts Seleidiemmstaiee was

28°C t@omm:g thasanmelarhdarasoappitatinmeiihe seak eerlNg WaR B and the
mperature of 50C to 60C, an outlet temperature of 25C to 40C, an air

air Pf%? ?n‘é’aéf% Rrsn EFHesILBe JTaRe foetesl beadsanrisobiemiilad 1nfode size #0

hard shellaielateseapsqunf 2.5 Bar. After the seal coat was applied, the beads
were d'SCh%{gﬁd and screened for beads larger than 425 p and smaller
FRAJEBGRAS IR dS ﬁ%@}k

t ShdiSinto
he fluid.be es for ente reac 1000 grams of . _.
(8056 roanth(})%ygﬁl&ffgegéy%éﬁ &m%%gﬁf iBregahegyardin: polymer
compmnsmrasmntmas @ﬁe{}aﬂrgthfnﬂm &b@%@iﬁ;mﬁlcﬁw Hiﬁl\/thﬁQﬁhd 2P of 300-
24.36. riet C|tr te, 4.36 ycery stearate an
2001, ik st f%%ré t?'nTFi sﬁ}ﬁ%géegr spiption. The
proanmnyaglﬂm p@ﬁ&%mﬂoﬁ%d hrw@@]&@@ﬂ: pﬁmh mtahtbylfafgh Hhéﬂhrdpowder
ate container pe and homogeni the triethyl citrate an
T Rt T 2Bty TSR, L o B R i i
high St D RAETSimil 36D - 95 spspatisioparttsh the I eselingeestiidn gramiles are
ersion stlrre during the spra rocess tq avoiq settling. The
Drep e N B A T (T PRt SPGBt PP masep g ulaton
$0 mﬂwmllgm@pqrmmrsabwédabtemp’@mtumgiﬁsgﬂ@@& ATGntheiaitietd bed
eqii ﬁéaturq%ﬁas 28C ta 34C; the air volum ngﬁ?} -40 CMII the spray
aipfe) g Th AR & RS VTF §ostpRRedfy Llear (mixed
with Wemn}tlmgiehmrmmiaﬂthe@é%mare mnﬁgle@mmsmw td shelied as an
tin capsule. 1C. ENTERIC CO RAN LES AND POWDER
o R s e BB s B RO AR GHFiaSe. which i
supphpdamﬁh@@%mdﬂmmllﬁmﬁet R ASRigRI &S %ﬂ&ﬂ@%@iﬁﬁs&?ﬁbﬂ@ﬁ OIF (Tween™
er{microsphe Wlt a diameter.of, 300- 5004 ither hard shell
20) o0 G, LB URTF ok ST , BB aRgmiets, are
addednolyanglouerﬁmoslmmvwﬁeh@aml@ dreepieparediPp it STade RAWERS coated
mixing of.thg,proanthocyanidin polym com sition and
powdit dréyé}%g;}f?met‘ﬁ%ellgfose%hga%wéﬁnspé)e DR/ GrRRIG Prhel 5% wiw
hymommmmmowermmmumwm@a arnes. mnﬁfﬁd ‘IYUIDREY(BEr ™ I,
P I inylpyrrolido n the owd tQ ixer/ anulator so
3013 L p%};\{v &'pgﬁk'%eéﬁé |o?ﬁ% 93t 2 °fo |a%§é Syafaty: The final
comprﬁhmahzedﬂ)% egptipinentatbhé @iamﬂ&s o [EVEIr w@vthﬁ@&ﬁﬁ@@%ﬂwm Solymer
eal cog Opf lear xed water) and then co ted with th
Compeﬁ S coa?l %2(5 rg a%’é’f’e&y FRPropy: ethylcelhﬂose 0.5%
WIW Op&d:y clear, 14.§% wiw “ EUDRAGIT™ L 30D", 1.45% wiw triethyl citrate, and
0.25% w/w glyceryl monostearate.
[6697] The enteric coated proanthocyanidin polymer composition gramules or
particles may be filled into a hard shell gelatin capsule in an amount which provides a

suitable dosage.

[0098] The enteric coated proanthocyanidin polymer composition granules or powder
particles can also be suspended in a solution for oral administration, particularly for pediatric
admimstration. The suspension solution is prepared by weting 2  grams

“

hydroxypropylmethylcellulose in 97.8 m! distilled water and 0.2 grams Tween™ 80 mixing
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aqueous dispersion containing 30% w/w dry methacrylate polymer
substance, which is supplied with 0.7% sodium laurel sulfate NF (SLS)
and 2.3% polysorbate 80 NF (TweenTM 20) as emulsifiers, to which the

Iast|C|zers triethyl cifrate and glyceryl monostearate, are added to
thus 1p g@%ﬁv ﬁr OENHHET HEAHE HipBLiRBIQ e andatirring for

three hoatte,d aﬁ@vﬂd@{ I@d&ik@@ﬁtw/%w@@rﬂbﬁ@ﬁaﬁt@%ﬂ@d@ﬁﬁ&?'BQB@H&@”eomposmon
a 1.5%, \A{s hydro ypro t\é%nethylcellulose 0.5% w/w Opadry clear, 14.5%
POWCS) RiFhe Pemaganenus ARLWASEy | citrate, and 0.25% wiw

OB TORDSteDATFT e AMPRESORSPA Bf fesnteric coated
granules is 81.8% w/w proanthocyanidin polymer composition, 10%

[0099polyvinyfoynestiodfer fmmm@mmmm@mﬂmpum ddhfosyivh with a

- d | 14 % GIT L3 /w t |
s SEEELIAT " SRS 0 Loy oy
proanthmamﬁhﬂmqukjmqmoIymmcmﬁmposa;tlgrfgﬁaﬂtdésma}r tighgs Brayshgkiledodium

ca:rbo It e%hﬁfg@“e”g %Egtteﬁf%?tf% tﬁo &}v’;ﬁvﬁmh %rowdes rf’i%f%%l‘l’e

ceﬁtﬂ@ne(h‘méﬁ(bﬁbm\lé{ém@m@tﬂﬂé}to&n@b%ﬂlﬁﬂ&d@&ﬂm éngofTiian fﬁgt@l’:ﬂbnts are

. tr on.pe rtlcularl f dlat n. The suspension
medgfg u#cb)r? |:3tgrepare5 By Wg[ttlgrltrg 2&% g% |CLRASEint- 75 mg
magne8ilif stk st e cddate pah the ﬂl@tﬂll’ﬂ%ﬂ@ﬁl@ﬁ%ﬁ&i mididgnSSP1O9 ﬁﬂnutcs The

eparation to homogenei heatl he sol tlont
msu}ﬁ}'%&fp ARG TS “three hourdt 3@’8%60 %Leg %g?ﬁélsé?ﬁ Li}‘ Standax conoave
puncheroFhthtabyeinidia polyedewithrapasitiaic M@Mﬁﬁ@@ﬁp@f@:ﬁ“ﬂ@m@% grams

« I 1D. E RIC CQ D COM SED

D o A et BT, THRAGH S o P SRS P e wter
The tabbetspositicn withed ik eatfomedtetic coeteddabibks i deRNRAUBRIOM system)
andro’t:a%fa’t 5350 n}%at@@elr 250 g pr ﬁg%fogﬁ idin égtl mﬁ%ﬁc?gn%!g%stﬁg%ﬁowing

granula mg CI‘OSS |n

condlt(tiﬁ{: Bﬂﬁ@mmmmmlnmmo@ﬁcmaee otrtierecrystabinp=gelitdose 29°C-32°C,
AVI

M PH.200/ the total mass to 350 m se
produ(%] teFIeH EILPJareFrzrﬁxgd% ﬁ & to minutesd V%P@ﬂd%t'ee f%frh‘??? 19§3ompm. an
alrﬂov@@mfrﬁﬂmeeié‘ﬂ\ﬁmn@ alspynpressagnesidirPSearatetibraded dndiivecured for 30

[ Iend dditional 4 to. inutes. The res ranules
Immm{a?reﬁ (l:{ci;-%téresléer r%%? r?r%m%iﬁress%%l ?ﬁtﬁr#‘ﬂ? é%%%%%ang en, after
shuttirgontaiie ]mah,cﬁestaﬁe@tatﬁet&eaeé abdtechwithrah entesidaodting saulisiao room

e pep%e&?red from 250 grams "EUDRAGITTM L 30 D-55", 7.5 grams triethyl
itrate, 37.5 grams talc and 205 grams water. The tablets are then placed

il B.JBNSERIC (20 AT R HIRECELA! ARIETES
1040100 A methed for formulating the proanthocyanidin polymer composition without

a diluent as enteric coated tablets was carried out as described below. Directly compressible
proanthocyanidin polymer composition was produced according to the method described in
Example 1F, mfra. 125 mg tablets were prepared by blending 99.6% wiw directly
compressible proanthocyanidin polymer composition with 0.40% w/Ww magnesium stearate
for two minutes and then directly compressing the material into 125 mg tablets on a rotary
press using 1/4 inch diameter round standard concave punches to a tablet hardness of 4-10
Kp. |

[00101] The core tablets were tested and found to have an average hardness (n=1 0) of
4-10 Kp, friability (n=20) of less than 0.7%, an average table weight (n=10) of 125 mg + 7
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and rotated at 15 rpm at 40C. The enteric coating formulation is sprayed
using the following conditions: inlet air temperature of 44C-48C, exhaust
air temperature of 29C-32C, product temperature of 26C-30C, a 1 mm

spray nozzle, a pan speed Pf 30 to 32 rpm, an air%%w of 30-32 CFM a%

mg, an, aEase ISkTFESOFEE DA Pl it te ARG CSHIGRANSE THARES Ssof not

more {P@ pammsHeiating at 15 rpm with an inlet air temperature of 60C and then,
after shutting off the heat, the tablets are rotated at 15 rpm until the

[001023] 1 ets HAWeSO8BISH T PSEHI SIS PEPRE L BY ENFIDR BE AW grgms of tablets,
22.22 %h%@%fb\s@QM@RESMQHBM&T@DMWKBQQ@tfg«fﬁ@@ﬂﬁ@d with a

. the proanthocyanidin_palymer composition withqut a diluent as enteric

O oot AR Al Sul 4Y S2artidals sodwl B eBp LB ed Sigfsr which
had bd¥i0ARACYAN HRRAIYREHS OMMROSIHENNESHRIGIMCREsACGAAIRN YO A to avoid

..method described in Example IF, infra. 125 mg tablets were prepared by
settlingjending 99.6% wiw directly compressible proanthocyanidin polymer

[6010SPMPOSTRNMEIBLO A0 Hatos BAIDESILIN wiaaratatd@ kMot Ruitis@dtkpersion in
then directly compressing the material into 125 _mI%&tablets on a rota

a Compyadab gih 4192 G haita s Y ST SealteaRe b avewﬁc%@d}gﬁ tpmm and

pre-wighigd hrsdeepsahd=16F Xd00 UW0HT Mensasetablatabe Rated &M the enteric
. found to have an average pardn_e s (n=l 0) of 4-1OfK , friability (n=20) of .
coating LSPR 7, 2 évé?aéefot%@;ew(ﬁ%m SBqHNe, PREEHYE Soan inlet

temnpefadirdnoaveragadhigaresgrnexHanaf 0 tenthdritufe 3Tha disifteWHONa product
time (n=6 gf not more than 20 minutes, [00102] The coating dispersion .
temp%%réfpiﬁeg B9 Pixing, PRt RIS GPAris! Or RIS, aﬁﬁ?ﬁ’@g}ﬁé’ & 3 Hbb#M; an

air spéAW pReSRRAS OIS Lp30RSEE &eﬁ%ﬁﬂa kepkgenlyrsHEeshvikNdte of 3 to 4
pm?:gvtgre_ of 0.67 gramsljptrieﬁfyl citr:%;e 1.67 grams tﬂalc and 20.%2r ggrrl:]ams

gramnsyka: WAl TP Head hisdusrRmsiomdgerdbuebinfdatitgn cured for

30 mﬂﬁe&nﬂ%v%ﬁﬁ caminnatiepisrag-taranoidt ssttling. {001 QaH Theatabiris (1 3 1o 5
batches of 100,000) were coated with the coating dis%%(terrs_ion ina

0
rpm. ageiguthe folsthErs el g5t FherRliR IR TS EHH thdp Ahbe pan speed

of 3 t8PEeshOT e BIthand e waBedier @ temHelsiReh 3k A0 Spadhe Swedish
tablets were then coated with the enteric coating dispersion to a 6% to '

orang, ErGEHH SRRFRe following parameters: an inlet temperature of

[00104PC to 6365 an@ihaumtaipiemmperatfedel dainierIdmipadtiedusblsts were tested
temperature of 28 C to 32C; a pan speed of 8-14 rpm; an_air flow of 180 to, |
for copieyo ORI DSt 45 FRESSTIPETOP RIS HsISTo 4hES rﬁgaus?& fiRERg; anal ytical

in prédeisitigsprayeralsoberforhdaramsinbilig, andiadfingk sprasnaieyainditd $olymer
grams/min/kg. The tablets were trrﬁg ciured for

composition remained stable after six mo 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 (r=10) of 4-10 Kp, fMmability (1=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 mimtes.

1F. ENTERIC COATED DIRECTLY COMPRESSED TABLETS

[00105] Formulation of the proanthocyanidin polyvmer composition, without a diluent,
as enferic coated tablets was carmmed out as described below. The djrecﬂy compressible
proanthocvamdin polymer composition was isolated as described in Example 2, inzfra. The
core tablets were prepared by milling 250 mg proanthocyanidin polymer composition per
tablet (approximately 16 kg total) in a Quadro Comil with an 024R (30 mesh) screen and then
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30 minutes in the pan with an inlet temperature of 45C to 50C and a pan
speed of 3to 5 rpm. Finally, the tablets were allowed to cool to room
temperature in the pan at a pan speed of 3 to 5 rpm. Four of the 125 mg
_tabrgeﬁts were then filled into a size zero, opaque Swedish orange-colored
blendipg, mﬁ&im&% Fhe %@ﬁsﬁ%éﬁ@%%%ﬁo%m f;?@i;nwénder- 1 mg
magneSRIMPasiion [@eieweuase Pridieantent UREQ By i 'eledsRr tablet was

microbioglogical tests and stability, and some analytical  in process tests

then adglenita €5 sameRmiEam i dhamhendsnand biradsrbith aipieain Beibisit was then
comprSRRIPREHIOBI retpaingststebiraaiifg QiW@%ﬁ{tﬁW er composition) -
ature an

temperature as well as under accelerated temper humidit

on a Il dRIRSPIERAM2 1R oR dapte el Reke kayrdd Srebildtinesichnanb A

[60106)veragerharchess @s3akioh4wko fepiiabiipydnrakoklass Handmihanhe 25
avera%e tablet Welght &:10 of 125 mg- n;%,rﬁan average thickness

:
g (7.3 g39889r £ IRATThM, lntd dumintegFicHBRE%NS6). oFHBEHRTOr thar{ weight

i € mirg k. JoMNd & RKTGP AL BekidHR G LofofatiV BisfeasibeDw
g1V€?n %ABLET%%[?ONS] Formulat?c)),n ol%?h&e proantrllf())cgﬁénidin polymer as prepated by

adding SeAuRbally, WHith SoRstad GBS & eh fSRETKb SAHEIFI S Was PURHEd Stater. 3.30

grams 88 dlespibed-beiow. (The diieetly cerprensiin, RieaRhARERHLROMMST 6 06 g
composition was isolated as described in Example 2, infra. The  core
(315 g AR NER

TR B RHTRRB LY HFToTe ARy dRfelif pbRHifeMo.), and then

1.05 gaepgstinapeniahial (apRiarimatRlyol &k Jotal) niauacke Gamibwitienized
an 024R (30 mesh) screen and then 859709 31 hlending the milled

for 15 (HmBES okt ABaResiai KR 8l obicsongyviis RaTkRdspemiqrywas added
to the FERADRAUNTSIERrater{ B Hspe QuplRA aslugFed Tor NSWRLOBWIHS spraying.

. . N.J) per tablet was then added to the composition in the blender and
Suring By e P2 MRS RS BrofRIVHE I o A FEadeaiRg 251 mg

[oo101pblets (CRRtaRG 4RE:-Nea.R0anthoRIRRIGNRAIING, SOMPASIIOD N Rch/30 L
rotary tablet press to a tablet hardness of 8-15 Kp and friabi(lr%z/ less than

pan WHlihige [ERRTETE 6 EHREn G Cish BRSiBI WA BréFabbts By FirdP thixiAg-nean inlet air

tempef Rk ORISR AR AL Tif §0HaISket D Bidahdd Mrld 30 DnaBlciidiSzles. After
Amitré%?, Inc., Somerset, N.J.) (weight_given per 115 grams coate

) d
adding theJablef I HasopanT e e Tomt 08B b asAHE S APetBYR aRdifsgted to 40°C.

The taSRaveRia MMt GYBEIaNE SHEBE Bk SEQONELCONRRER 38381 RuHi8drameters:
er, 3.30 grams talc (AlphafilTM 500) (Whittaker, Clark & Danigls, Inc.,

wat
27’“8%&@{@5%%?@%@@% (@ 5% 3FhtNES) WHHB E5RFRvaHSS @hgiiye); pan
speed (Y¥an@r-IBRsiASOIROINGL) FFMOUIE, Wew), and hapral:Qatg Biethyl sittaiao. After
. (Moﬁgx Inc., Greensbaro, N.C.). The mixture was then homogenized_ for )
achievig {h deurgd Wiehow YD RSk IRA{ andifhy. 48 98RsErt 3-5 rpm until
the taldispersionirg asidgdwathe "EUDRAGITTM L 30 D-55" dispersion and
then stirred for 30 minutes before siﬁ,rayi_ng. Stirring was also maintained

{ﬁﬂll]%]uring tHe g&%ﬁygg@q@%g %éﬁﬁﬁﬁ‘.}‘ opague Swedish orange colored DB
gelatin capsules (Capsugel, Greenwood, S.C.).

[60109] 500 mg tablets were also produced as described above, except that coating was

done on batches of 25,000 tablets to a weight gain of 8 to 10%.

EXAMPLE 2: ISOLATION OF DIRECTLY COMPRESSIBLE
PROANTHOCYANIDIN POLYMER COMPOSITION

[00110] A directly compressible proanthocyamidin polymer composition (used to

prepare the formulations in Examples 1E and 1F above) was isolated from the latex of the

Croton lechleri plant as follows:
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[00107] 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; 35C-60C pan inlet air temperature; 5 to 6 inches nozzle tip to

blet b istance;.and 4/2 baffles/nozzles. After jng the table
100314] 0 RNl T A CHERaBr 155 P ) MAnameg g acr o
ten mitifestaidetseweliensiayédioragleight davrofd 40 1886 wilhstipernatant was
followin ameters: 27-33C target.exh perature (to be achieve
PR SRR ) A i SCREIF B S15 TS TEIATBE 35 L praced
with 2@dy ey mbatanspraynibinetarfeg/minikes Afiethachibvingethie: déaedio separate.
weight gain, the heat was shut off and the pan.jogged at 3-5 rpm until_the .
The {1500 BB R O AU rRLEAD S P RS tmes
with 200 Siz@sAAepaglewadishofiangsteaiticad (BBageatinpiapswas concentrated by
Capsugel, Greenwood, S.C.). [00109] 500 mg tablets were a roduce
s S R b O R ) (RS PR ST SE % s,
and théahles sderaaveightdrinioftrto, BYer EXHMBkEnatad$ FTARTIINIDF .
IRECTLY COMPRESSIBLE PRO_ANTHOCYANIDIN POLYME
(00118} 1 RSO PO A R, SRRSO i Sy e otract was
dissolpelymes BempsSiigifiédsesdoaniepared fer fotrmilaiton i HianiptekmHerial was
and IF abpve) was isolated frgm the latex.of the . Croton lechleri pla
chrorg et SHb G0N ARSI ER AR TR ER8 88 rixbarter CM-
Sephawith 94t s pusiiedanateetohatare ndsiifesadd theriialtodd o standn (2 size-
overnight (12 hours) at 4C.. The red supernatant was ,pumped into
xR AACED FESRE At URToPAL (5o ARGA L WA i M-Sepharose
colurrﬁﬁ%@f@d r?ﬁtﬂfrl] ﬁﬂﬂﬂiﬁg%ﬂrtﬂﬁﬁﬁﬁtﬁr; miéii Iﬁlgefﬁéltﬁhﬂd‘mimdﬂﬁe GILI@%EGSOIM with
allowing the phases to separate, The n-butanal phase was discarded,
375 LifRg e AP BRact iElS BAct P TS RS IER G, and the
promﬁéw@ﬁ&kﬁ@glgﬁi@ﬂ lﬁboﬂtflgb%iﬂ&i’(aﬁﬁi@ﬂﬁt&d aque dusiiasecolasn with 250 liters of
., concentrated by ultrafiltration.using a 1 kD, cut-of mbrane (a.low , .

5% A LT RELTARG i O i R AR BL AT & UV
detectartiaysdly afratRappioximateliBie (A€ 0 0ki2d-detpctdtnatibsothancduan o0 nm
chromatography, 6 kg of the dried extract was, dissolved.in 75 liters,o .
were B AR AL B OO0 OIS e LSS B APl o protin
bindirghresnalegs apbethans. tWacattemkohramatdgeaphyisy steroronsistingrator in a
ﬁ 5 liter CM- Sﬁ%hét?éf@%%n (a weak cation exchange resin) and a 70

waterpath g} AR RO Sizeéxctlision resin) connected in series. The
[60115jaterial tas lgpdedioptantitiCMsSeniwmrosengadsition washedtesidd14fr  direct

liters purified water, and then geluted onto.the LH-20 col ith 375 liters.
comp SR Ko R B0 (Ao A2 T BLEBIReRupOgpr. in the

absent€of any binders or excipients, was placed info a tableting machine and then pressed
into tablets of varying thicknesses (i e., the greater the pressure on the composition to form it
into a tablet, the thirmer the resulting tablet). The hardness of the tablets was then determined
in a conventional hardness tester. The fiiability of tablets having a hardness of 8-15 kp was
determined as described in USP 23 <1216>. The friability was less than 0.5% loss in weight.

EXAMPLE 3: COMPONENTS, COMPOSITION, AND MANUFACTURING OF A
DRUG PRODUCT

3A. DRUG PRODUCT

[60114] 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
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proanthocyanidin polymer composition was eluted from the LH-20 column
with 250 liters of 45% liters acetone. Fractions were collected into 10 liter
bottles and monitored with a UV detector at 460 nm. Fractions containing

micr %&?ﬂmeh@e j e ble ahsorbance at 460 ru ere oole%j d
OJc}})n_centrate H&/%I:%ﬁr% o@%gion% Eui ?(ID cﬁ%#%%ﬁ%%’%e at%l@ts' The tablet
core cprstefin obiRRIRY Yetitdtderme mistadhey. Fhenseteniate wes gdvethdsingoated with a

me&m&};ﬂgyagyda&%& ,j_rg a waterbath at approximately 37C (2C). [00113] The
proanthocyanidin polymer composition was tested for direct

COBREEEXI Bl EXSDSHRF RO Gs BRMOBPOENthocyanidin polymer

composition, in the absence of any binders or excipients, was placed into
[8011] tapletibgofnbenindsarpalied bredimp Phenabletsiotlsaining dhitknesseshctured

under (nBedh&BANELI0E on.the sifion to form it intg a tablet
the '?hinner the resulﬁﬁ%ﬁ. TFE% Iglger'g?%%s o?%é’stl}algfe tse?/rv%% eﬁerrqamifactured
by Medlinskrpdbdomaadspleatitiondl maetndbe tstoriTitiersaloititnegtakiets stearate as

A - ined.as. ri in USP. 2

oy ot I T
deriveg GRIP ORERIPlS, SOREOFITIoRystaliD sliuloaC FURING:GIEr4d DRUSIC (or

. : r raduct, crofelemer, , .
casv EBORHCT S BEUSERTDICHONLIL e ds AT, CBELs 1
USP/NSiz Foth opiticds s dist ofenoée gulatimiapsulstalitibaciliifedsvishe employed.
09. j Ili I . ule contain 2,0r4 .

e e T it a0 oS I B e Focesi

(L30-Tgh) eruimmects thmenscificstowrafer anetis avtitedoiditopolyratiatppicics described
in 27 EARONEEr BB CANRON %&Q&RB%&%@%@#@ é%%ﬁiaﬂm) and mests the

Crofelemer is supplied by Napo Pharmac

specifigatinifadtirddetiit vitturam duedMdnafaTulitfiPRYACtiEds (CGMB)factured by
WhittaMagnesism.sleanale s re@m@cﬁ%ﬁ@ﬂgbmaw@gtgrgﬁgor &ggg’%ﬁgg) Adae as

meets the Sé)eciflcatlons for magnesium stearate a escri

descrigd i, PRE/MBgResied stetsrate ssppitfdolbipthérvgaprofhctureartafieturer and

meets IREGHA dIRMNGEelab E5eMICKOCR S0 %ﬂ%oﬁ%i’?}:\ﬁ? Swedish orange

manufactured by FMC (or equivalent) and meets the specifications for
OpaqugySiger{ltaiite Ralaisssnsdesbadisd inng7 cusPaFsBplietigh: deasitgel, Inc.
(GreerShiovsdensily ssiesnisalineaslllase ae ampiaved. Melbaonic s Cll%'ns that

copolymer is manufactured by DeGussa under the trade name Eu rggf(r
meet the spsst NaRansdmemespddticatvirstonts dirasiptio aoidttcopdiAner,

Type C, as described in 27 USP/NF. Triethyl citrate is manufactured by

MetflextorestiralsRiang Bsele 18 ippeslications for triethyl citrate as

described in 27 USP/NF. Talc is manufactured by
[80116] 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
maisture content of the crofelemer. The amount of weight gain after coating is approximately
10%. The ciimcal 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 backfilled
with microorystalline cellulose to match weights of each capsule strength and placebo,

Table 2: Compesition of Drug Product 125 mg Tablet Cores

Ingredient Grade Purpose Quantitative Theoretical
Compesition mg/umnit
(Wiw%) dose
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Whittaker, Clark and Daniels (or equivalent) and meets the specifications
for talc as described in 27 USP/NF. Purified water is supplied by the drug

product manufacturer and meets the specifications for purified water as
described.in.2Z 1USP/NE. Swedish orange-opague Q|7n 00,-hard-gelatin

Cmfe}‘?m?kulp hodies andm@nm .||nnﬁr9r¢‘zﬁ/ (‘a
Magnesw q’tﬁﬁ%m fa?ﬁ.%PﬂNEﬂm Tgﬂmn

under cGMP 3C COMPOSITION OF DRUG PRODUCT [00116] The
composition of the tablet cores and the enteric-coated tablets is described

_Table i Camnposition phblewg PeeguctiVarieriag aptedd2smecfabletsr and

Imgrgdisgitim stepratdGisadeljusted Basgepem the Sptitdivpotenthesr gtical
drug substance, which corrects for the moisturé empesitionithe crots(amiér.
The amount of weight gain after coating is approxifiatéh) 10%. Thalese
Crofeletwictbleitch sizeGades from Y0000 to 150,00Fekfeéric-coatetltabierag |
EudraghubsSéquatly, 1,22, 08W/Whtericcmditeg tablets are [ldbed in a S#kzémg (10.4
capsule and bagkfilled with mjcrocrystalline dellulose to match wen#nsdsf)
Trethdadhatapsule stréfdgiiSBMiFplacBhstitabie 2: Compdsition of Drugl Piothgct
Tale 125 mg Tablet Cpres3hgrédienDnadaiurpose QuhRtiative [Thedletios
Purifieibdalsd*- Composftitis Piginit] Btivesd dose (859789A4 Crofelenl@rd mg
Total CGMP Active 99.93% 125 m Magnesium stearate 2F0ekSP/NF LuiBtcantg
*Purif® (a8 E3 ol ebilPdpidesd3 m Table 3: Composition of Drug
Product Enteric-Coated 125 m Tablets Ingredient Grade Purpose
3D. MRYIOpiyE Menetivat TIORIDIGITEIRDRUT PRODUCE Crofelemer
tablet cGMP Active 90.0% 125.13 mg Eudragit L-30 D55 27 USP/NF
CoMRNUFNCARPOEGA B BYidOREthy| citrate 27 USP/NF
Plasticizer 0.8% 1.05 m Talc 27 USP/NF Disper ' 1.8% 2.6 ing Purified
water* 27 USP/NF Solvent N/A* 21.9 m Total i 100% 136.4 mg *Purified

ie@ﬁ;}yater Isigxem.loti\écgezqturan%&? Zofelemer and magmnesium stearate, based on the

potency of crofelemer, on an anhydrous basis that adjusts for the amount of moisture, 13

staged prior to mamufacture. 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 vield is determned. Yield must be between 100
+3%. Blend uniformity is not determined, except as needed, becanse the blend 1s 99.9%
active. The blend is directly compressed on a rotary tablet press, using’/4 inch round concave
punches. Fimshed tablet cores are de-dusted and placed in a container to await ¢oating. 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, thickness, and
hardness. In addition, friability and disintegration are measured. During the mamuifacturing
rury, tablet-core samples are taken at periodic intervals to ensure that the tablets continue to
meet the targeted tablet weight, thickness, and hardness. Representative tablet cores are taken
during the begimming, middle, and end of the production run for additional testing for
hardness, thickness, weight, friability, and disintegration. The average tablet-core weight
must be within =5% of the targeted tablet-core weight. The number of tablet cores, sample

tablet cores, tablet-core waste, and blend waste are reconciled and the percent accouritability
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3D. METHOD OF MANUFACTURING THE DRUG PRODUCT 1.

MANUFACTURE OF TABLET CORE [001171 A sufficient amount of

crofelemer and magnesium stearate, based on the potency of crofelemer,

0 anhydrous basis that adjusts foy the amount of mojsture, is staged
calonlfg S e AR R Skt M BRI ARG ABguhe3%. A
schemaiearate nbtareenratancatead tpdbacioiglameandigosrofelemer and

magnesium stearate are blended, a representative blend sample is taken,

and the yield js determined. Yield must be between 100 3%. Blend

unifomlity is REPERSAREMJrictLors IOERY i

99.9% active. The blend

using'/4 inch rou

and placed ina ¢ 2 _

manufacturing ryn,.pre-production runs are performed to adjust the speed

and compressiolA ' eet the targeted tablet-core

_ weight, thickness, and _hardness. In addition, friability and disintegration

are measured. During the manufaempiass Wbigtablet-core samgles are

taken at periodic _intervals to ensure that the tablets continue to meet the

targeted tablet V\,{eight, thickness, an®bahsimess. Representative tablet

cores are taken during the beginning, njiddle, and end of the production

run for additional testing fatoleothabks, dbickfiessomieight, friability, and

disintegration. The average tablet-core weight must be within f5% of the

talge P4 ENE-OFWE DT TremEmMber of tablet cores, sample tablet

cores, tablet-core waste, and blend waste are reconciled and the percent
[30118 ccountBibilityn @50 20% 8araziky| atethvi lneperceidt, accopnidbiityaten st calculated

ss than 95% and, ngt,more than 103%. A tic.of, the tablet core , .

and s g S PP a2 o
a suitaManofdanaigEppedseitive igaterbisie mbryV Sinh nethylesitat stedtate are added

JE d e ets. 1 _De-dust |_Collect tabgg}cores for .

e e TGO ABLEF BRI 130k 57 PRl audbed it &
propelBudragiy tha fetpleci®ades et oans gudgied andten iedalithdatedhyl citrate and tale
dispersion is added to the Eudragit® dispersion and is continuously stirred throughout the

VAT SOTRRAN S LT OCRSS | end is

N AR kL H EERG
e rnmea ¥y

ahlet press,
e de-dusted

spraying process. The pan-coater machine parameters are adjusted as appropriate and the
lines are charged with the coating dispersion. The tablet cores are charged in a coating pan
and warmed to 35 fo 40°C while jogging the coating pan. Once at temperature, the average
weight of the tablet cores is recorded and the targeted coated tablet weight is calculated.
Sﬁbsequently, the tablet cores are sprayed and periodically weight-checked until the targeted
weight gain is met. The targeted spray rate (4 to 8 g/mmin/kg of tablet cores), the targeted
exhaust temperature (35 to 40°C), and inlet temperature are monitored at frequent intervals.
The tablets are cured for 30 minutes at 45 to 50°C, and then cooled. Representative enteric-
coated sarnples are taken for testing. The average enteric-coated tablet weight must be within
+5% of the targeted enteric-coated tablet weight.

[60119] The weight of enteric-coated tablets, enteric-coated tablet samples, and
theoretical quantity of enteric-coated tablets are determined and the percent accountable yield
calculated. The percent accountable vield must not be less than 95% and not more than
103%. The tablet-core spray-coating process is illustrated below.

Schematic of Tablet-Core Spray-Coating Process
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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

i i .o separa atn nianor ocnnad.a nranalla
until hemegenized-4a-a grate-contatnet eauipped With-& r

=

d
s
=~

TTIIACUOU T1TTC T

coating pan_and warmed to.35 1o 46C while | jogging the coannn pan

Once at temperatlﬁédtﬁ@fhveﬁég@fweﬁbﬂﬂlmﬁ%ores is recorded
fe0lH

and the targeted coated tafblediwgighcisnes _
tablet cores are sprayed and Qerlodlcally weight- checked untll the taﬁgeted
weight gain is met. The targeted spyly rate (4 to 8 g/min/kg of tablet
cores), the targeted exhaust temperiature (35 to 40C), and inlet
temperature are monitofekd afHisquest iotgalsatéfhe tablets are cured for
30 minutes at 45 to 50C, and then cgoled. Representative enteric- coated
samples are taken for esting 3FheUepmBntenpoated tablet weight
must be within 5% of the targeted enteric-coated tablet weight. [00119]
The weight of %@m@ﬁ%@@@%@ﬂ@qﬁ&m&&w@@amples and

theorgtical quantity qifnterc-eaRiRfiRIels &y eealgiegmined and the
percent accountable yield calculated. The percent accountable yield must

not be less thain 95% and notipese{Ranske3%. The tablet-core
spray- coamg process IS llustrated below. Schematic of Tablet-Core

coaterHeatto35-40C(ex Taust Lelnp) T

III. MANUFACTURE OF OVER-ENCAPSULATED ENTERIC-COATED
TABLETS

[00126] The enteric-coated tablets and microcrystalline cellulose are staged separately
for the over-encapsulation of each capsule strength. The amount of microcrystalline cellulose
to be encapsulated is calculated in order to achieve a nominal 600 to 800 mg capsule weight,
dependent upon the exact dosage form (125 mg, 250 mg, or 500 mg). The average weight of
the capsules is calculated based on an average of 100 capsules. The capsules are filled using a
sermi-autornatic over-encapsulation machine fitted with Size 00 change parts and adjusted fo
deliver the proper amount of tablets and microcrystalline cellulose. Pre-production runs are
performed in order to adjust the tray fill weight, the Add tablet cores to pan coater number of
turns on the tamper, and the number of times tamped in order to meet the targeted gross
capsule Weight. (capsule shell plus tablets and microcrystalline cellulose). Each tray 1s
prepared by placing the capsule bodies in the capsule fray. Each capsule body is filled with
the targeted amount of tablets and microcrystalline cellulose to achieve the targeted fill. The
caps are placed on the bodies and closed. The capsules are removed from the tray and de-
dusted. A composite of capsules from each tray is collected and weighed for in-process and
release testing. The average capsule weight is within =5% of the targeted capsule weight. The
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Spray tablet cores (4-8 g/min/kg of tablet cores) until targeted weight gain
is reached 1 Cure at 45-50C 1 Cool 1 Collect enteric-coated tablets for
over-encapsulation | lIL MANUFACTURE OF OVER-ENCAPSULATED
ENTERIC-COATED TABLETS [001201 The enteric-coated tablets and

procesgnig By SeRtreCEtiots lessadyainseparhtepsrbesiie filled Damaged capsules,
entericCOVEITEN GERSH RHRR OfAACF3BEHIR ARP ABITING AR 9fe collected for final

microcrystalline cellulose to be encapsulated is calculated in order to

product dkropSIHatomiHhIcoDw RSB0 dmshid wenghles depentoBntrelsesetiasting. The
numbe@FChARRPeRIALL & SN, AErE0 é@%plﬂ@sa\éﬁ@gﬁ%v Et@)@faﬁz:e waste

the capsules is calculate based on an average of 100 capsul

are reqogilstbandhdhmmeremhgegouBtabilintomatleWetadembapurent ﬁwaartﬁtehw st
not be fEQ0MIY BiZe-AGehange BaMS 856, adlustRehia Aater 406 RIORBEulation of the

amount of tablets and microcrystalline cellulose. Pre-production runs are
enteriGsepptphRBlsdfderteniagl baleme tray fill weight, the Add tablet cores to pan

coater NseRBRaak HOGIERRIFNRRTCA'M ﬁﬁ&%@&&@htﬂiﬁe@mped in

order to mgetthe argRit arees ﬁe"‘é%lﬂ%& Capsute shet
tablets and microcrystalline %ﬁt@ﬁgsgéa@&‘%bté‘?é’ IS prepared by placrng
the capsulebodies inthe capswe tray. Each capsure Uuuy isfitted with

the targetedamount of [aol%ﬁ%@y& é{hléurs, W5t gtﬂhne celtutoseto-achieve
the targeted fill. The cap%% &@a}é k% es and closed. The
capsules aretemoved from-thetray culu de- uus et-A-compostte of
capsules fromreacht@ayis ot nd-weid ur =preeess-and
release testing. The aﬁi/}elra eg(lf?;%;ssl? 8 ﬁhﬁg 5% of the targeted

I
) T QAo Ay .
t—The—859709- 3/ precessis e cutcd HrtiHke desired
A

Capsule w iglll.. ME—o00Y7TUI o7 ProceSS1S-th n

number of eapsttes-isHited: “abm“"eéd capsties; ic-coated-tablet
waste, and%%&%%&@&a%mw product

testing. The

. les, substance Waste are reconcrled nd the percent
EXAMBEE Sl G (e LY GRABER FROANTHOEYANIDIN
than 95% '. Tal
over-encap

: /% AQNLONAE TS SUFFERING FROM
M AR R E R E AL DROME
S‘fg-e%?fl\%ﬁ%[f&capsulatron of Enteric-Coated Tablets
[00121] The study was a 16-week, multi-center, Phase 2, randomized, double-blind,

placebo controlled study in subjects with diarthea predominant irritable bowel syndrome (d-
IBS). Two-hundred and forty-six (246) subjects, meeting the definition of d-IRS as suppotted
by the Rome 11 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 Determine average
weight of capsules treatment-free screening period, a 12-week blinded treatment period,
followed by a 2-week treatment-free follow-up period.

D ﬂ

[60122] 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
information about abdominal pain and discomfort, stocl frequency, consistency and urgency.
If the subject continued to meet the inciusion criteria at the end of the screening period, and
the information captured in the diary during the screeming period indicated they had active d-
IBS [mean daily stool frequency > 2; pain score > 1; stool consistency > 3 (5-point Lickert
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e Weigh i enteric-coated cellulose and Il enteric-coattedd tablets Place
capsule bodies in over-encapsulation machine Fill capsule bodies with
tablet(s) and microcrvstalline cellulose Cap capsule bodies and remove
capsules De-dust EXAMPLE 4: EFFECT OF ENTERICALLY COATED
scale fPR@ARTHOTWANIYIN POV FRCOMATSEIDN oM PAPIERPGDPs according
to 2 o EEEING RO PIARRHEARRERQNINANT IRRITABLE BOWEL
OME 4_,4" TREATMENT [00121] The study was a 16-week,
[6012 Fhulti-coPsing Hbe el 2: veasioAnuble; lindh s aakmentp prsidsh é@htmwed:@mwed to
aIRPIeES b RLheR MRdAmInanLFiaRle BowElRY BBt BShstructed
recor Two- hundre %ﬂcﬁ orty-six (246) subjects, meeting the definition of d IBS _ce
Subjects werspoardvhy thoRdmaluring AberiacrimiTd Déaghosis BEdB 8spaspenent visits at
wrtich AR RO RHEERGHP S PIAGERR0,f M bid, 250 mg bid. and 500
mg e

stu yconS|ste of‘a 2-week Determine average weight of
{leﬁapsulemmm%@tﬁfwdtr@@ﬁmg%émd fellomwperasind et bieatimepittinued to

k treatment-free follow-up period. [00122]
recordﬁﬁﬂ?/ddr%él é%v?ga%/e%

During screening period, subjects self-reported daily
Resuligformation about the status of their d-IBS symptoms via a touch-tone

telephone diary. This included information about abdominal pain and
{0812 s comfEREISEEIT SQUATIE T BaHE SEHMNE A9 TR§ TSRS K Sebjeitqnt rates were

similaFQRHRYe ladnegtdugd NG usionerietamt he eRAOBR SKeaRnIRd. related
and the information captured in the diary during the screening period

differgpesie MSORAEBERER: active B- IBS [mean daily stool frequency > 2; pain
TableS¢ ¥amnta AP £AVSISIERGYReS (5-point Lickert 859709 38 scale for pain

and CoNsiStency)], SUbJECTS Welg Jajidomn q% faran e Yo 3PS 500 mg bid
No. S&Eﬁ% ,l@go a computer- eneraét?d centrat ra%g%r‘mza ema. &7
No. Sk%i‘ WY {g T2-week doubje-biind treatent pefiod, S{pjects 15
tued to- record dml\/ nd \A/ppkl\/ assessments via.a touch-tone
Neo "fiGILﬁIESnp dmr\/ system as |n<'rr||r7tpd QIlhijf‘lQAlprp seen r:-m:-ry A Weeks!O
GI i:_‘:"“H’l'ﬁnﬁ the treatment period for study assessment visits at which time they
Abdertehidislamiam study medicaflon. [00124] Dhring the 2-wRek 1
Abgmmsehipaiee follow-up period. sibjectsicontinded to 1 2
Abdominal tendsrness 0 0 1 0
Constipation 1 3 2 1
Diarthea I 2 1 0
Dry mouth 0 0 0 2
Eructation 0 0 0 1
Flatulence 1 1 3 I
Haematochezia 0 ¢ 1 0
Hemorrhoids 0 1 0 0
Nausea 3 0 1 1
Urgency 0 0 0 1
No. of Other AEs 11 12 15 14
QOther Events (> 1 AE/group)
Dizzness I 0 3 0
Headache 2 2 1 3
Amxiety 2 0 0 1
Insomma 0 0 2 1
Rash 1 2 0 0
'possible, probably, or likely related.
[80126] In general, crofelemer 125 mg Aid, as shown in Table 5 exhibited a consistent

response among most efficacy endpoints in females. There appeared to be liffle efficacy in
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record daily and weekly assessments. Results: [00125] There were no
drug-related serious adverse events. Adverse event rates were similar
across all dose groups as shown in Table 4. There were no drug- or

_dose-related differences in constipatioy, le 4: Summayry of Advers )
les: dySHEIGEONB T8 MEb bS50 SO0 UENPb B GEisso BPRS Sy Since
crofelebikr NBo&icbibats owithipati At sdol 2disibbNg Qb&bMpProddhddddntal and were

. Event Abdoming| distengjon.0 1 0 1 Abdominal pain12 12 Abdominal_.
not difgFeit RO DD %O#Lt%%?fow@@tf (BEAHRSY B0 Rl et and
pain), thereERigtationPe et afuipmcent dithledddemeadoshariméhthlafd during the 2

Hemorrhojds 0.1 0 0 Nausea3 01 1 Urgency 00 0 1 Np. of Other AEs
week irpafmiery- &eoﬁ@“ﬁ%n@@ﬁ REFHISHE) SRPTORFRIBE HaseRh Y els s
expectéd] BrépMeRt 5000me IPEORIBRIRAD 2 ttaRashall? @g@dﬂ@@&%ﬂ&tbog pain (0.48

prabably, or likely related. [00126] In general, crofelemer 125 mg bid, as
decrea Sh S\ R TRBIE S v BRARFEF iin R TES SHED 2T, Gt SrhGaelp diseass
outlierenehegihtalindarmalesialhe enaslienind webe Hitleraifiearidtiafold #b@Pthe 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 sumrnary.

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 (.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'
Consistency Score -0.03
Frequency (stools/day} -0.7
Urgency Free Days 11.2%
Pain score -0.42%
Pain Free Days 12.76%*
Adeqguate Relief 16%

"Month 3 results; observed case analysis with disease outliers (mean baseline frequency >9
stools/day) removed from all groups. ‘statistically ssgmficant at p<0.05

Table 6: The Effects of Crofelemer.250 and 500 mg bid on stoel consistency and
frequency

Endpoint (A from Placebo) 250 mg bid' | 500 mg bid'

Consistency Score 0.19 0.22

Frequency (stools/day) 0.24 0.60

"Month 3 results: observed case analysis with disease outliers (mean 1 >9 stools/day)
removed from all groups.

(60127 As seen in Figure 4, female subjects treated with crofelemer 125 mg bid had a

chmcally sigmficant decrease in stool frequency. Use of crofelemer led to a decrease of
greater than one bowel movement per day. The month-to-month improvement in stool

frequency was contrasted by the placebo effect diminishing at month two as values began to
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males; however, group size was too small (13-16/group) to analyze
separately. Since crofelemer produced no constipation, stool consistency
scores approached normal and were not different from placebo In all

wDBr o s o SRRSO Al it o A B ees i

subjecthgtapyﬁdeiﬂdi%%fﬁm&ﬁﬁ%fmmw eﬁa&ebeghawmgmajaegammptmbachmg

oonSETeIeIE s e oo SO0 B B0 M e s

Montt2, 445 inereass inpaiorbee daysgeﬁbﬁl&edﬁ@@ fethalerdisbase guatliersersus a
the had. >9 stools t baseline ere tandard V|at|ons from
23 9 R OB A 575 SIPEAT St PARSRS SRRt B o fofmomtto-
monﬂﬂ@hgﬁbveﬁ&lﬂiat%ed&ﬂhﬁ)ﬂl&B&eapmmlpn&s&d aﬁﬂ&tslﬁwmdaﬁrdmm two and
emoved frgm all analyses presented in this s wnin T
sbrunfy T SR B SoBTHIS D RASEIERE oF i oBCPEenires period
beganfﬁ@@b@l%ﬁ& shaeahsistendydkabjths plapebd pildup. chifbiacks uadtéd efiftct began

¢ crofelemer 500 mg bid had a greater than half of stool per day mean
© 20 L A EXRSIEDI frequency as compared to placebo; there mean stool

[00 129pn8ISteﬂS}SW@S@B@@@iﬁ,t&&li@'lﬂxémi@tbﬁeﬁf&ioMmrﬁis&ne&)aasncrease in the
comp cebo. Table Efflcac of Cr ril2s bid ir )

perceregin i SERAEDEBRTOR PARGEEE) BLGNS Cor De P atERe s &S i

compiréed @@@%@p@ﬁdﬁ@pﬁﬁﬂ thi gﬁﬁqmﬁeael&@@dﬁeﬁﬁ’msl%ai meaalbaBablinent by

the DASEEE i T SR DR TS (BT TR TR ST Crofetemer et
125 z@é@lﬁ/ﬁ@k’éd@m ewmﬁ@m@iﬁm q&ﬁ&lﬁéﬁﬁlﬁﬁdﬂmﬁﬁhﬁd@@a@ﬁompared to

e 6: The Effects of Cro em r.250 and 500 m n stool
the laGERAcRENE, AT HBA R B AR s R g ment n

acumﬁ!fdoﬁ:?ﬂﬁ'@%ﬁﬁ&y %&0@1@ B&%Z%Efmdmﬁdékoeﬁﬁ&ﬁﬁ ,2th©.6feMantlalief of
3 results: observed ca alysis wi dlsea e oytli nlz>9
Sy GBRisTF TEOVT RO A AUIBEER IRt gt 0

and dgwam&:ﬂf@aﬁeﬁmth crofelemer 125 mg b|d had a clinically significant

(001305 TR R e Ot Criemet 1ed 19,8 degrease Ol ctional bowel
diseases by the close association of pain with changes in bowel habits. As defined by the
Rome II Criteria for the Diagnosis of IBS, pain must be associated with abnormal bowel
habits and the improvement of the bowel habits should be associated with the improvement
of pain. In this study we have measured pain score with a 5-point scale, where 0 is none and 3
is severe; and the presence of pain free days. As shown in Figure 4 and Figure 5, female
subjects treated with crofelemer (125 and 500 mg bid) had clinically and statistically
significant (p<0.05) decreases in both pain score and pain free days. The effect is quite
consistent as observed in the weekly pain score results shown in Figure 6. This effect on pain
relief was unexpected and surprising.

[00131] 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 diartheal 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-1BS.
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greater than one bowel movement per day. The month-to-month
improvement in stool frequency was contrasted by the placebo effect
diminishing at month two as values began to 859709 40 approach
baseline. When the treatment-free period began at the end of month

three, the subjects stopped taking crofelemer and the effect began.t
EXAMEch SNSRI AN Ok CHAKEEEMER MbALAN Y diag Tion

increase in_urgency free days. At Month 3, there was a 35.1% increase in
(08132}, gencyf ﬁé@ﬁé&ﬂ%f%?dﬁ&léﬁ?@% foe?‘éi&%“a‘%sﬁ fgsj)emﬁ?egé’g‘%ﬁmex at 10
and 109@@@&5 frae &%Yﬁa@é?ﬁﬁ{\éﬁsbiébﬂalé p@@e@rphml Br Eﬁ@lﬁﬁﬂe{a@la&i&q&sﬂaﬁ@(uﬁl o

month improvement, as commonly seen The placebq effect peaked _
TNF- QAR LA R A RS AR ol b A oA 1L -10
and TNYO@Ndhe HerRimeniaeParioN-begancbine enghehmoepiiihiae diRocorticoid,

subjects stopped taking crofelemer and the effect {Je an to,gQ away as

serotorRpabtba. [DOPRLh A5 QgAdn KGRI, U iMERASH bt GRifefrerPior binding

assays PLQ@gaea @winsraasadndhannareeniage ofssubieatsreopaiting adahpalenA- and
_relief of d-IBS symptoms. Since d-|BS is comprised

f a group
PS-ingjitash GHeNiFL SUraqn SIS BRI LIS TP BEPAACE sﬁf‘eﬁWyaf@d fL-1-
induceﬁqf@Etra%éghlagyg}w,ell the treatment is addressing their d-IBS symptoms.

Crofelemer at 125 mg bid caused a 16% increase,in ade relief ... .
(00133 5y e LR £ BB B0 G (VL CboBrabion in
the cmﬁ%@m&ﬂz@a@mﬁg féspaendaimprovement in activity of

crofelemer, i.e., the longer the patient took crofelemer, the. greater, relief of
10013 o GRG0 SRBA T AFISERH A (T ACETS Dl s L2,
11.-4; Peaked atmonthiyoand degipmeeditacsenliar: K0A80ks in the TNF- a -induced

Diarrhea-predominant IBS is differentiated from many functional bowel
and I gkstlicsdPite drdsesassemadl GEpAitRitedharges Ml sstnsimaticaRassays
with tHefiReshavihg Rosmedtetaria fastheiRingaasinaiiBe: RatotmnseEvity in the
associated with abnormal bowe| habits and the improvement of the bowel .

ConA gpshdLsth ot SR S5 atutP IRt e FRRYS HRETLYF H2fth i tfHisCigymediated
cytokifke RAVRMASSH eERRIN $core With arfpoinscale, therelQigwedePayEDSrel case

is severe; and the presence of pain free days. As shown in Figure 4 and
assay Fg RS Gutdmaracil 5ot ietYed with crofelemer (125 and 500 mg bid)
had clinically and statistically significant (p<0.05) decreases in both pain
EX AR E 3o maiv ieerdsw s Thy effaciyy quite consistent as observed in the
weekly pain score results shown in Figure 6. This effect on pain relief was
[00138]expeciedanesHIRbRIcEy K043 1drirtdenelusion denaiemed ab b25dme diarrhea
. bid, was safe and its administration res%g?%n improvement in the
n do%éfﬁtﬂ%?&?ﬁd%%mt’s%ggﬁi{ 2% 480 O S8 #8Guency, and urgency in

[ee13tgmale sibiesisaerotslames atighlandhfdne:dith Westbgftnaneh volunteers in a
compared to
phase | sm%y at a dosage of 2000 mg/day.

[60137] 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.

[00138] 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
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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. 859709 41 EXAMPLE 5: INVESTIGATION OF

publicfif bELEMIE BriEei ADIBMIOI W&sTdEHN FOAK32hd nflitHaaRIRVERIEAIR] to be
. the mechanism of action of crofelemer, crofelemer at 10 and 100 gimL
incorpGIAE B Gt

859709

te GIiCA L et R AR5 Y BURASEScy tokine release assays (IL-1
a; TNF- a -induced and IL-1-induced PGE2 release; IFN-y; IL-2, IL-4;
IL-5; IL-6; IL-8; IL-10 and TNF-a) and molecular assays (COX-1 and
COX-2 enzyme assays, and glucocorticoid, serotonin 5HT3, 3-opiod,
x-opiond, p-opiod, and non-selective opiod receptor binding assays.
Crofelemer was also tested in cytotoxicity assays corresponding to the
ConA- and LPS-induced cytokine release assays as well as those
corresponding to the TNF-a- and IL-1- induced PGE release assays.
[00133] At both 10 and 100 gg/mL, crofelemer caused a 73% and 100%
inhibition in the COXI and COX2 enzyme assays, respectively. [00134]
Further, crofelemer exhibited significant (> 50%) inhibition in the IFN-y;
IL-2, IL-4;IL-6; IL-8; IL- 10 and TNF-a cytokine release assays as well as
in the TNF- a -induced and IL-1-induced PGE?2 release assays at 10 and
100 pg/mL (i.e., all cytokine release assays with the exception of IL-5).
Crofelemer also displayed significant cytotoxic activity in the ConA and
IL-1-induced PGEZ2 cytotoxicity assays suggesting that in the
ConA-mediated cytokine release assays (IFN-y, IL-2, IL-4 and IL-10) and
the IL-lI-induced PGE2 release assay may be due to general cytotoxicity.
EXAMPLE 6: ANIMAL TOXICITY STUDY [00135] . In an animal toxicity
study, crofelemer was demonstrated to produce diarrhea in dogs at
dosages of 175 mg/kg/day and 600 mg/kg/day. [00136] In a separate
example, diarrhea was induced in healthy human volunteers in a phase |
study at a dosage of 2000 mg/day. [00137] 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. [00138] All references, patent and non-patent, cited herein are
incorporated herein by
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reference in their entireties and for all purposes to the same extent as if
each individual 859709 42 publication or patent or patent application was
specifically and individually indicated to be incorporated by reference in
its entirety for all purposes. 859709 43 WHAT IS CLAIMED IS: 1. Use of
an amount of an extract or latex isolated from Croton spp. or Calophyllum
spp. effective to treat c-IBS in the manufacture of a medicament for

WHATrestosconsipagion- predominant irritable bowel syndrome (c-IBS) in a

patient in need of such treatment. 2. Use of an amount of a polymeric
proanthocyanidin composition isolated from Croton spp. or Calo

‘ : hyllum
L Usg gl dnabiRi P tran eiee mti?é%a%fr&&ﬁ@fafQf”ﬁf@@&%&ﬁﬁ&%ﬁhﬂfum spp-

10.

11.

effergiatinty coastipHBidniprédomanaficititalol bonslisyndrofie (CekBiBY iapstipation-
pre@sfigmidniness obswehsyreaimet-18sT ieayseiofGiained of sicimitislnt.
said amount is bioequivalent to an orally administered dose of about 250
mg_per day to about 4000 mg per day of crofelemer, 4. The use of claim 2,
Usiohiicinpiehelynheh cairip sERicH eeYapidsR s fphoskiogracasAdier Crofon spp. or
Cageleoiec fspm titeqgiroup consistiftp of dhtechiny@picatedhinpgdifecatectun treating
cortdtaGpigalacairahiNrAwLbRe BRePiClRImWaeNsY) the PEMAIt need of such

tregtrofz:atr%thocyanidin composition is crofelemer. 6. The use of claim 5, in

Which' crofelemer is to be orally administered in an amount of between
about 250 mg per day and about 4000 mg per day. 7. The use of claim |

. Theng; of vidiiehi theXraatvheht eofhepiines iebivetoivaikone on nrelle administered dose

of SYNPLMHEEH B, B-ahbBE YB60RhE BNy 1B UREIRE Symptom is pain or

abdominal discomfort. 9. The use of claim 8, in which pain or discomfort is

to be reduced by at least 10%. 10. The use of claim 7, in which the
Theyptonrisizorstipatibistote otiasmenmreStsol fReDefRsyat Heaphengsgonomer
seleftelpinkd®), inhwhighosfootfretuumacyds teheciiareassehibyiai leagliongechin - and
ep@gﬁg&g{%@jﬁp.owgl movement per week. 44 12. Use of an amount of an

extract or latex isolated from Croton spp. or Calophyllum spp. effective to

treat a-IBS in the manufacture of a medicament for treating alternating

. Theonstipation-pretiomwimthetidibmsss prevdminantdimicsishodsoives) is pnefidpneer.

(a-1BS) i_n a patient in n(_ae_d of such treatment. 13. Use of an amount of a
THRANIPUE RN QRYANIAIR CRMPRINBD LRt A AR Rt of between

about 250 mg per day and about 4000 mg per day.

The use of claim 1 or 2, in which the treatment comprises reduction of one or more
symptoms of c-IBS.

The use of claim 7, in which the symptom is pain or abdominal discomfort.
The use of claim 8, in which pain or discomfort is to be reduced by at least 10%.
The use of claim 7, in which the symptom is constipation or less than normal stool frequency.

The use of claim 10, in which stool frequency is to be increased by at least one additional

‘bowel movement per week.
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12.

13.

14.

15.

16.

Calophyllum spp. effective to treat a-IBS in the manufacture of a

medicament for treating alternating

constipation-predominant/diarrhea-predominant irritable bowel syndrome

(a-IBS) in a patient in need of such treatment. 14. The use of claim 12 or

13, in which said amount is bioequivalent to an orally administered dose

of about 50 mg per day to about 4000 mg per day of crofelemer. 15. The
Ustise ah ciaiouddonawhichsaior dmeunidmio aauiy alestolp qip.osallYalophyilum spp.

eff@amn@)tea%qt dm@f H@bmgt agmgta%r 9?‘3’ W&%@Ofm%%ﬂgyaﬂfmmg
crofelemer. claim 13, in whic %
cmﬁ;ajgﬁlmbe a&#ﬁlﬁg RRSHFS: %’P&{Eﬁﬁ@?abjl% owe syndrome (a-IBS) in a patient

in need of such tr ealmem

Use of an amount of a polymeric proanthocyanidin composition isolated from Croton spp. or
Calophyllum spp. effective to treat a-IBS in the manufacture of a medicament for treating
alternating constipation-predominant/diarrhea-predominant irritable bowel syndrome (a-IBS)

in a patient in need of such treatment.

The use of claim 12 or 13, in which said amount is bioequivalent to an orally administered
dose of about 50 mg per day to about 4000 mg per day of crofelemer.

The use of claim 14, in which said amount is bioequivalent to an orally administered dose of
about 500 mg per day to about 1500 mg per day of crofelemer.

The use of claim 13, in which the polymeric proanthocyanidin composition is crofelemer.
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