ME 'HOD FOR TREATMENT OF CONSTIPATION-PREDOMINANT IRRITABLE 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 incorporated by reference.
BACKGROUND OF THE INVENTION [0002]Irritable bowel syndrome (IBS) is a common functional
disorder of the bowel that has a pidEdifebdefctRFAFOMEY OOMfe. A defining characteristic of IBS is
abdominal discoffNSGEBAR QMG REBRMIREGH S8 CARIR RO B EleS YD ROMID sing functional
gastrointestinal disorders based on symptoms) for IBS is as follows, at least 12 weeks or more, which

need not b secutivEiin #RELSAECE dfgmD s%f BBEBmItal Hiscommiienbairtiamt is
accompanighiby iin sasotuer Qfithe felpwingiaiwsidh) bisralievedhwilh delecation: @ﬁd/or (2) onset
is associatga e‘r"éitQ a change in frequency of stool, and/or (3) onset is associated with a change in form
(appearancé of &tool. [0003]Other symptoms that support the diagnosis of LI3S include pain;
abnormal stool passage (staining, urgency, or feeling of incomplete evacuation); passage of mucus;

and bloating or feeling of abdonftA&iieh=RPENH G AR ITAENEKEN-divided by their underlying bowel
habits: (i) dj a-predominate IBS, (ii), constipation-predominate IBS, and (ii) constipation alternating
with diarrhﬂ@%gﬁematiﬁg'%%. & ﬁ’@‘ﬁ%ﬂﬁ%@nﬁsﬁd’l‘g@‘%‘? frstomsh BrgrEm v 8P spite the that
that about &igflaste pofithegpdpifation indie LKifnay dxhibi hersyepienns [RH appsaximately 15
percent of 1S Adkt5reRRBUIRIA BALAKSCoRsisiENt Ve Flagngsis ol B2 ig estmated

' " I addi %%?légrfff%

that only 25 percent of persons with IBS seek medical car tion, (}%gnosed with IBS

are at increRSEPHESERS} Sosicn dresd SRoiniEtims) fohSaSrialidienss AusrrhbXiBiipyaigia and
interstitial aystijsHdR0BBRGtBbammasiveommeon-ciagnosismade rpastagnirrelagistsin the U.S.,
and accounts for 12 percent of visits rimar e providers.. Approximately $8 billion in direct
medical co%%éngr%} észgck%?ﬁ?gﬁnf rfcl\{lilr?’a{l ré&%%s%%?ﬁﬁe%ﬁ 8%%1“%@%1?%&]8% .1%/5%56%3@%9 and
treating 1BSefisatonBmdRdGl a0 estartjée poifortibanat anfealdnenhfivant eodts (Fthesty.S.

[OOO6]Primgrggg&gﬁtggﬁ{tgfal&gr@@ly@ﬁ%g%ﬂ@g) angddietary modification. Drug therapy is
considered E;%(B? benefi{g'{ﬁl if directed at individual sym‘gtoms. For diarrhea .
1 er sympioms that support th gnosts of IBS include pain; abnormal

stool passage (straiming, urgency, or feeling of incomplete evacuation); passage of mucus;
and bloating or feeling of abdominal distension, Patients cen be sub-divided by their
underlying bowel habits: ) diarthea-predontinate IBS, (i) constipation-predominate IBS,
and (ii) constipation altemating Wit‘n.diaﬂhea (alternating IBS).

[0004] The pathophysiclogy of IBS is poorly understood despite the fact that about a
guarter of the population in the UK may exhibit the symptoms, and approximately 15 percent
of U.8. adults report symptoms that are consistent with the diagnosis of IBS. it is estimated
that cnly 25 percent of persons with IBS seek medical care. In addition, patients diagnosed
with IBS are at increased risk for other, non-gastrointestinal functional disorders such as
fitrornyalgia and interstitial cystitis,

[0865] IBS is 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 spert anmually in the 1.8, for
diagnosing and treeting IBS. Thus, IBS accounts for a large proporfion of annual healthears
costs m the U.S.

[6806] Prirnary treatment of IBS involves counseling and dietary modification. Drug
therapy is considered to be beneficial if directed at individual symptoms. For diarrhea
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predominant cases, antidiarrheal drugs such as loperamide can be used, which treat diarrhea, but not
abdominal pain. Since abdominal pain is one of the defining characteristic of IBS, anti-dian-heal drugs

do not apfEgoBYEtreaterB Snfikiawgal straks sodoanlenarsaidavied broseod 3ghidetread@ndwenini et al.,
2004, Mineryg: Mesh 247 padd 191 er Sanstinalion: Predapipaal CAsEiiSPag ia IR qlien Hsed o

increase dietary fiber. Where patients have pain and distension as predominant symptoms,

anti-spaghiofjigdenle B ainsionipt sdaamitie iee e BAd(rappdrnvinedil 2oftdnudedin deh cases.
Other ageps 153t Aavesheendtisdifer sreatingdBS inslurs, betardeckers.ngloene andangstron.
calcium chaninel biockers, simethicone, leuprorelin, octreotide and cholecystokinin antagonists with
variable FES\QISIERM Ryl SpTE R & marped do poriess tietmditther 1996y pp i havepziny . S.
Patent Nag é.&é&i%ﬂ%@&%&ﬂa%ﬁﬁéﬁ&ﬁ&ﬁé?%ﬁ@sﬁmﬁﬁa}%ﬂﬁﬂgﬂmmﬂﬁ&%'yme”C

composition isolated from Croton spp. or Calophyllum spp. for the treatment of viral infections. Rozhon
et al., Udmsraerpibirihisiien poubineudBeseaisdibacagratadbabhaverbesitiioey dpidhassgmeric
compositig isolaiehiABIGINAN SRRxShC RS dRRING lieAMARt Rl secralany Bhraveler's
diarrhea. Di Cesare et al., 2002, Am J Gastroenterol 10:2585-2588 disclose a clinical trial of
crofelemeirggrglive aeirectids rid vEripeyaiakinbnapapRIRst wob eisde preuksédaginaethibestudy
were 500.m0/8ay 122 fouiimes gdq%g%&@@@) M/ gey) (250 mg four times a day); and 2000 mg/day

(500 mg four times a day) for two days. The study showed that the composition was usefid for the

ameliordf#8R7df stool frequéatspah@gastbistddtimg syitp@mdanlsatizasts ditklosvdlemsaidrihea.

100081 GitatinRRydentficatonf %Mﬁ%ﬁ%ﬁ%ﬁ%&ﬁt@li%%%?@%B%%%}%.%P%fa’i&ﬁ%ﬁ égﬁ application

shall not be construed as an admission that such reference is available as prior art for the present

applicati¥s. tIsEvmmsRY \ar TrectioveE R vrbne [00es1¥ e Bréadnthbsrsisur Vel 25 10 S#dds for
treating gleag! aRES¥IPIPRLARRSIRALIRNBraderunanHdable: bawek SyBR ems: i5-LBS) Y

administering a composition or extract obtained from a Crown species or Calophyllum species. In one

example: #p Bslib o As tha dteatmenh of eaoRinTSpaciey JeCabprirunPsheenss el etitother
exampley the eosResiiqRIis & PRlymesc progstbacyaridin cpmppesitien Hom & Gralon.saRcSS or

Calophyllum species. Exemplary symptoms of c-IBS include pain; abdominal discomfort, such as

abdomirE'eIfhdsdaplbeireyassretinasthco rpirgrsorsrdduahisy siudy ragrer e msdsy hbivel
movemepts Befevaeks,)aTd @ HEMRY, SEISmBtRNIng A r&“@a?)?ﬁi{\&?hd@@\fﬁgtﬂv?@ﬁ@%?fé\ﬂd feeling
es a

of incomplete bowel movement. Thus, in one example, the disclosure provi method for the

treatmefidfFoAed8y e &yinpomsTBecsindy ceinpisdinbradhfnteiBnag i yasiemeitinedibe such
treatme Ry, siloABHN 0§ RACHEREE I PrARNBEAGKARSIR CAMPRSHIRR FraM AiCE AW EP LIS QF s
Calophyllum species effective to treat the one or more symptoms of c-IBS. In preferred examples, the
dosage é’fafﬁ]éeéomposition is bioequivalent to orally administered enteric coated crofelemer at a

dosage pfgysput 250 MgpRhdRYidemitRuUtdROR MY REERAY: I AN SXADRI8r IRESIHIMAlEREYHS @
sufficient dose of a composition disclosed herein to produce the desired effects as seen with another

compostiofhisi Rpistiontal g ecgnsimestios nasinistrm dhb sathrabasees o ABBIADSESMg per
day to apaut 4096: e %%ﬁp@i@g{%her example, bioequivalency is as defined by, or is as
determined in accordance with methods approved by, the U.S. Food and Drug Administration. In a
particular example, the composition as disclosed herein is co-administered with an anti-inflammatory
or analgesic compound, which co?ﬁ%%ﬁ%‘%@?e?&%%\@%@ﬂ§any absorbed or is modified such
that therﬁmlg ound is %ti%ste@i%al%absorl@d. Sucht%o {ounds include 5-ASA, sulfasalazine,
mesalarhine; APAZA, chIdE8B At 1T PO M A ST Y et 8 7S B0 AEPIRE e of an
amount efmriexicachedtatexisolaied kdavaiotondspp e qc CRRPhY hdmisppedtih the arepakiian of a
medicament for %h reat %ﬂ of c%ﬂsgg)ation-%%edor?ég@né‘ir itable bawel syndrome c-I)BS wherein
said amBurE BloAAVSIARIS dn Al SRR e e ¥ AEB5E 580 b 9% 85918208t 4000 mg
per day ofmapefdtémeis ln lsscdchaspeebsdherspdsigramdea/tpé userotpstRmOount a pokfreric

proanthocyanidin compaosition. isolated frgm Croton spp. or Calgphyllum spp. in the preparation of a
medican@l)éyﬁrf1 o“?“"tﬁ%'etre%l?1 et of closngtiBgchfcl)lf‘}?Brce 5%5#3%3{%5%%&%%&3&5 réﬂ?& (%-%gsc,’%herein
said ameputti¢s bio&quiyateintio sl actmphisiesent sloge affabdBS2bR e petistaytidoatiealt 4000 mg
per day of crofelemer., [0010]In a particular example, the present disclosure is directed to a method of
treating %lgf:r? I:Efggifz)tt:|Saut((}ahda‘vsvilg cq%é%Zci)%ni%ﬁ Smgﬁé%lﬁm%%éﬁ%g%aa gﬁgﬁ??n&r?éi BYEUER th&atment, an
amount feveptiymirie: froacthooyanddis penpasifibardroman@rovwoipedigisiar Gattphybawspecies
effective to treat pain associated with c-IBS. In another example, the present disclosure is directed to a
method of treating abdominal discomfort associated with c-IBS comprising administering to a patient in
need of such treatment, an amount of a polymeric proanthocyanidin composition from a Crown
species or Calophyllum species effective to treat abdominal discomfort associated with c-IBS.
Optionally, analgesic or anti-inflammatory agents can be co-administered with the composition. In
particular, the composition is formulated or 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.

T0O111 In vt annthear evamnle the nrecant diceclociire ie directed to a method nf treatina abnormal



disclosure are preferably isolated from a Croton species or Calophyllum species. For example, 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 from a Crown spp. or Calophyllwn spp. by the method disclosed in
Examplen2yimfrentpndisciysedlifctlify PAtentivplel; 2ibivedtovamddiilBsiet al.oddedaRpltammedicine 1:
77-106. RC. apRlicalion. POTAIS00/03087. published as WO 0047062, dissloses amethod.of
manufacturing a proanthocyanidin polymeric composition isolated-from Croton spp. or €a op%yllum
spp. In pubfenisgexaniples tipeteonnpositiosdisanterih ptotected:, e 4, emewic coated. pbhvisgiiva
particulay examele, (e Presentisclasure Is diigeted o amethod ghusaling. abnormpal ool frequency
associatad wi chléé1 comprising administering to a Saﬁlent i need of such rea?ment, an amount of a
polymericeptr ciathoey anidirmso mpopitions isdlatdB$rom Qrevenrsppamphiaphydiunssgp. effédotive to
treat the abnormal stool frequency assogiated with c-IBS, in which, said amount is bigequivalegnt to an
orally ad TSRy o B S e e SR LSO 8
crofelenadboyf0Q18] inopepdafetedexampl) ajgrgentbacyanidire polymse.comppsibdenofthe disclosure
is crofelemer. Crofelemer (CAS 148465-45-6) is an oligomeric proanthocyanidin of varying.ghain
angths e B S B e e
an averagetheolecuipesiaighitof appriroximatelgkd 0Qzd attoasdoepplosiniaishe? 20@ dritegs .oThe
monomers. ¢ ising.crofelemey. ¢ ise catechi ePicate hin, gallocatechin,.and epigallocatechin.
The cha e OB e e e R e of
about 8 defitsedT hysyinseapdferetak anysierthe presdniditeids appisvditdotetheo aSmEtvddiod treating
abnorma} sipol feghEngY AssRcialedin.C B gamarising. ol AdTUnizlering: § apatienin need of
such treatment, an amount of enterically-protectéd ¢rotelemer effective to treat the abnormal stool
frequeneyassstimédwiith enl BStinnihintns@ic anrountigdsstwearpabodt 280amgoeerdaydnd about

4000 I i I fel -is gt ' lat icall
oroteciol S B O per
day to ahotemBel Ny pebaiayaforaihpadndmisténdd 2rtédcalpaettedurafiemer AHbkBkample,

Such IormENeR 5,3 ARIRSHHfe s A RUELARIOBLAN SRR Al ARG G P
disclosure is directed to a method for treating ohe ér more symptoms of alternating
constipatiragredotinanytdideth Sauprédominanpiritaliie/holyéhey rigronie (helBSpeciiprisifig
adminisigUpg.in RIS DOGRE 0N UBAIBENSA0AMATLALEA SHIRFL ORI fomsg Croton
species or Calophyllum species eftective to treat the one or more symptoms of a-CBS. In orie
examplewhcreetzmsﬁpb@tmmtsiséb@%@@b@@thwyammmmgwf@ﬂ@ Txorop B@fe@eg or
CalophlmaRese-WLGe spmRe.deRiess disclaryieda digriag o metiel(al feaing pan
associated with alternafing constipation-predominant/diarrhea-predominant irritable bowel syndrome
(a-1BS) @mpi}rs_iné admmmg wwﬁ@i@mﬁﬁiﬁg@@mﬁ@%ﬁnréﬁﬂ@m, ﬁgrarr@mﬁ%f #polymeric
proanthocyanidiae BAPSIHORS ARAGIRNT FREGIESRLGAIPRDY Y spagies cleciicdaiiigat the pain

associated with a-IBS. In preferred examples, the dosage of the composition is bioequivalent to orally
administers@eimericiviatde brotelemulrans dodBge oflmseint Sddng pertdabiocion 4000 my per day.
In one exampleLRIRRMMMAIBICY S stk ohl dase.0',a easupaminn dixslased feiidagroduce a
similar therapeutic effect as seen with another'composition at a particular dosage, e.g., enteric coated
crofelemer at a dosage of about 250 mg per day to about 4000 mg per day. In another example,
bioequivalency is as defined by, or is as determined in accordance with methods approved by, the
U.S. Food and Drug Administration. Individuals suffering from a-IBS experience symptoms associated
with both c-IBS and d-IBS depending on the type of IBS the patient is experiencing at a particular time.
Thus, an a-IBS symptom that can be treated by administering a composition disclosed herein includes,
pain, abdominal discomfort, abnormal stool frequency, abnormal stool consistency, presence of
urgency, diarrhea, and constipation. In a third aspect, there is provided the use of an amount of an
extract or latex isolated from Crown spp. or Calophyllum spp.in the preparation of a medicament for
the treatment of alternating constipationpredominant/diarrhea-predominant irritable bowel syndrome
(a-1BS), wherein said amount is bioequivalent to an orally administered dose of about 250 mg per day
to about 4000 mg per day of cTofelemer. In a fourth aspect, there is provided the use of an amount of
a polymeric proanthocyanidin composition isolated from Crown spp. or Calophyllum spp. in the
preparation of a medicament for the treatment of alternating
constipationpredominant/diarrhea-predominant irritable bowel syndrome (a-IBS), wherein said amount
is bioequivalent to an orally administered dose of about 250 mg per day to about 4000 mg per day of
crofelemer. BRIEF DESCRIPTION OF THE FIGURES [0015]Figure 1 is 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.



[0017]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.
[0019]Figure 5 is a graph illustrating the Effect of Crofelemer on Percent of Pain Free Days in
Females. [0020]Figure 6 is a graph illustrating the Effect of Crofclemer on Pain Score in Females.
DETAILEDIDESCRIPT CQNp@HECTHE ¢xAERET IR {20211 Thelorasert iduentidntielkatesdeothethods for

treating gt least one symptom, of constipation-predominant irritable bowel syndrome (c-IBS) by
administ%??%gn% 8%1%;)02?56%?%.‘3’1 Bar? (Eelgsacc ntj)%rllas%g,gfraor%ngl Towh tsopg 3%%%6%\%%%% rﬁ%%ecies,
such as epohamgro proanthofyaniinconpositior:yaxetinplany wpiiptofist CHBSAingedespain;
abdominal dis fort, such as.abdominal fullness, bloating or swelling,.abnormal stool ge ency, i.e.,
ot R LRy LT O Aoy o P S i B
movemeantsengéncioamat feelirgtod incomptietd bHwedtmgubennihdiscimdne asteddiderith the

inventiorﬂgovides a.methénd.for the tr(%atrneng.of one or more symptom of %:-IBS com risirtlg
.. cct)mgnsng% % mInist 1n1g 0. a I%a %ent I neca o S%ET% reatment.. an _amount o Ei .
administering to a patieént in need of'such treatment, an amount of a polymetic proanthocyanidin

composipaytfromn aCrhospesits onCadsiptoyllfmspedes effespiuedo tredlidlsp/onkar speres
symploniyof U565 [0928 0 preasnl venion. s basedin at: pp the discovery. that an extract or
latex from Crown Spp. or afgp yllum spp., mcfuccilng polymeric pro it ocy‘éinaf in egir%;%sﬁ]tli ns
isolated frflrm@rarmiry spperss Calophy llermdpinmtiuding thofélenvempiietiate paipaabadaintle
discomfaqrt and (f‘onstip tion asspciated with IBS. itiopally, the present invention,is based, in part,
on the d?soén %Srall?ﬁaltsa%%%;g%%%?rlé%e?ci‘cricl)% Sr%?%(rj{gls%ﬁ. %)Sr%%I?&%}ﬂﬁcr%ﬁgp%?%cﬁdfheg’ p?o meric
proanth@®yasidiry.t0tapdkitidhs 36 Akdl froth ToototesphaoriCatoghvited spihe duduglindgverofelemer,
aIIeviate@Mﬂ toms of.¢-1BS,.s as abnormal stool frequency at dosages, higher than.those.useful to
treat serpto s of diagﬁwgg?pe}%% o%ir%ﬁrtn%g ef)%ﬁsnelgnélfﬁgse%eeése?n agt |(rin£0r1tf1tﬁle§<}:18r‘?lp?%sition of
the invetiigohnig abnormal stool frequency associated with 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 abnormal stool frequency
associated with ¢-IBS, e.g., by increasing the number of stools per week.

[0612] Exemplary polymeric proanthocyanidin compositions useful in the present
disclosure are preferably isolated from a Crofon species or Calophyllum species. For

example,

3a



proanthocyanidin polymer composition. In another preferred embodiment, the composition is an
aqueous soluble proanthocyanidin polymer composition In another preferred embodiment, the
composHié e BPEigeaEnd iy Srhaey Had BUpEen ety Bpesimit bl abb fibad dfrarenrmprlified not
to be sygierirgity AR DSy addninieiaied:iald W92 HBroANARY NS 1R A o

sified as‘either

condensed tanniris. Tannins are found in a wide variety of plants and are cla

hydrolyZzBlenst epmarefision. Wranbephahited seamin Gadidonapnedicilie/ad/we spmeby Sreproshadaxis for

dRrNCARRIS AN SRUAGIO LA SAANAS QAGLIOINPAENPRIISAT BRI A (389, 8oy OShIda €
al., 1993, hytochew% 2:1033; Yoshida et at, 1992, Chem. Phafrn. Bull., 40:1997; Tamaka et at,

1992, ch%?fh_ Fifaiain 74022092)! §00 [P rommirstiraniBIAE/ArR08GIpHEe crdflshrsagstWBr more
monomeupite ihal aysBe L G SRR O SRR NP PRSI SEHEIN ol e moDgmEIHNES
(generally termed "leucoanthocyanidin”) are generally monomeric flavonoids which include catechins,
epicatedﬁﬁhﬁeéaﬁ@ea@mms,sgau@W@é@éﬁlh@?ﬂmn@@mﬁ@mmmﬂaﬂ@c@gmétéqn is
leucocyapidins and agihoeyaniding. PHRIE QIR hE PRMANEhAINS e hasgdandifielsalstuctural
units, which create a wide variation of polymeric proanthocyanidins and a farge number of possible
isomersqFrststhiwvaipethed, abseathaamaglistopiiPequener gesastiiaheri o tHeSflewonstiing-ol units
are predominantin Most RlapisAndAre dendavith-averags meleskapyueights abovs, g,4@Q daltons,
containing 6 or more units (Newman et al., 1987, Mag. .Res. Chem., 25:118). .
100261 PredHiRsEyaiNE FpopfERateotaddinm Wiedvayisy &f preardy famicirrigitaebevitth a
* woody hgbjf qﬁgr%ﬁhr&ﬁa@,s@&wﬁe%feﬁn@yda%%kq%x"%wmgé\ NHMBREG] difarem sdqwa tree
species, including Crown salaaaris, Croton gossypifolnts, Crown palanostima, Crown lechleri, Croton
erythrochifGe W O ShANIPERen sieistuied dasS odthbam S0 ansroeidey 4aakans 4808 meRrsap called
Sangre dg,Rrage-L¢ pRyiReRA S BHeRther! is red, viscous latex is widely known for its medicinal
properties. For example, U.S. Patent No. 5,211,944 first described the isolation of an aqueous soluble
proanthd®bHidin polythéneorrpissied reramlergiancspthenygnitinysel prgreconmmpysionrhdhen antiviral
agent (SgerlsadRilasratalor 1026 Ribdoreodicing 46 15 3 RiPantiacaN gL RaSLaRMPosition
was shown to have antiviral activity against a variety of viruses including, respiratory syncy-tial,

influenzAf parsing soaz anetedsaysdrirons the Drpgrart Rvod, of Comamlssiid b sbe fhaikolation of
an aquepysisPbile R AaRRAGENIgN @M@}@gﬁ{@&@ﬁiﬁp%ﬁgﬁa %gsﬂ%ﬂmémba&m% the use

of this composition as an antiviral agent. 100Z27]Exemplary proanthocyanidin polymer compositions

useful ifEPPTEEBHLTAY entith deléoppe fERSHIYTLOMEET SRS CEWR I§HIN & CEeRIpISy RAEcHED by any
method knexe:iithearerQexamplepithe RraanthpcyRNIR P OIS SRmRasilien Maxbgdsplated

from a Croton spp. or Calophylum spp. by the method disclosed in Example 2, infra, or disclosed in

U.S. PafdREN [ 30Piodd With Wishias afcates sbandmyethe akone & unirs1 §usotaprsisriedreferred

embOdi@%ﬁp@epmﬁ%%ﬂ&ﬁ@!ﬂd&%ﬁ@ﬁfrs&wgi%t%ﬁ”'@fi%ﬁﬁg@ﬂ%&‘iﬁ&@'%?ﬁ%&f@?mer
(CAS 148465-45-6).1s an oligomeric proanthocyanidin of varying chain lengths derived from the

Dragon'é65¢Eor Gl fntiecHInmsHRg FFEEELS. (NS HERfasCA RusheFsdE fiblecular
weight ofrapRERxoRI YA AN Asliansdo @pRISHENAIFREA/OR dRlLe NS THR MMRNQMSI $:EQBRESING

crofelemer comprise catechin, epicatechin, gallocatechin and epigallocatechin. The chain length of

c-rofeledfEPTiiRy . RithofBSo it 39 dosrid 3omenns wilrurrer sbaye 2ARIMEREIFAY MW nits. The

Etrl;cturﬁ@mprﬂgI9@9%&@5m@vwa@ﬁmwxalgﬁ%glmmeﬁﬂﬁp&%@yeismsﬁ%}qfi‘% irplatingearqfglemer can
e found in U.S,
enterically protected), the dosage of crofelemer administered is bioequivalent to a dosage of

about 250 mg per day to about 4000 mg per day of orally administered enterically-protected
crofelemer. For example, such formulation is a delayed release formulation.

[0014] In an alternative example, the present disclosure is directed to a method for treating
one or more symptoms of alternating constipation-predominant/diarrhea-predominant irritable bowel
syndrome (a-IBS) comprising administering to a patient in need of such treatment, an amouni of an
extract or latex from a Crofon species or Calophyllum species effective to treat the one or more

syniptoms of a-IBS. In one example, the composition 18



Patent Publication No. 2005/0019389, the contents of which are expressly incorporated herein. PCT
application PCT/US00/02687, published as WO 00/47062, discloses a method of manufacturing a
proanthocyanidin polymeric composition isolated from Croton spp. or Calophyllum spp. [0030]In other
embodiments of the invention, the composition useful in the methods of the invention is a raw latex
obtained: frolnnacGepurrsheciesblia @alpphititunrepecies sraspenitact, Gbtaihedfroypeai@rdwn species
or a Cal i re not specificall lymeric, proanthocyanidin compositions

el R R M R R R RPN 1077
CanadiaaltgrrRhagneniStpatiz-pfedctjimetdiefdrregredirocime nt; tidecbowm siiohomsdd- B e

method i lon. are. b ial emically absorbed when administered orally, i.e.,
oy 200 L S g A e SR B Y R LR e,
Drugs thavaréisystericatiynasiroadiwhen delerctherialy wabdepiddifie dpaisseviatsystemic
absorptign, ifnecessary. < difications are-blown in the art, For example, a compaosition of the
venton B T B b B T e R vy
inert in thegmeudimicstioral tyachands goebantirinterfére witfeltredusictidnsegthd gompoitienp@uch
non-systemical S C ounds include various polymers,. The polymets.that are preferably
used wit ?,hgci%rﬁgoﬁﬁ)%iné%qe %ﬁnz%r%%%s%?gggééc%zﬁ%%u%@ %%g%p%igﬁ%c% %?ég)ggr&ftaestinal
system, ¢anprativolyhserssdd hetesutistantibihe breakidiowhenmubartip sfSeotogicadesontliticn®ihethe

stomachandofesiines inaameniswhioh argaheorhable bichady Upsugs ROl MEs ihaiave &
non-hydrolyzable backbone which is subst ﬁtlaﬂylnert under conditions encountered In the
gastrointegtisaldende, shrevpréitrotk Buctrpolimresheillepraiptaliyosguiy deufficientefinhl implecular
weight t [ lon, partl [y f trointastinal.tract into rts of the
Pty The el e e R e e 850 Datonoth Aha. 0,000
Daltons Astefaisisiisronisboduzioeaoaits it abBitaberdsoanmisnB amplasdidtitaiie

polymers i Utal imi S ' (] yCol po losic
polymeri%?l%%rgei%%p%%%g E}s] gg’gﬁ%%?y atéﬁ;%?rﬁgc}ega%%lygo%ﬁr?ﬁ drg g%éﬁae%g%%%% present
inventiod @fcempdBSesympthiodbdbearcheitrgaedlior smiepting oneannesieosydinsiosed hesaeiated with
constipation: i itritabls y (Gr.l ' imals,:| ing male
T T B R on an
abnorm@F@@mqlﬁquéﬁwaﬂiwmmd§@ﬂm&tmdﬁ@ﬁ@eﬁ@ﬁﬁﬁﬁn@@ﬁse’mﬁﬁﬁﬁ@rm td a subject
in need ol culfmireatrugnl.a-olynerieRroamiee xRl coNP aglion n assaItians b tiggnvention.

In a preferred embodiment, the composition is orally administered and is not system sorbed. In

another Eﬁﬂﬁé@mntgfhe %orﬁ‘pﬁéémmﬁé.erﬁﬁri_c tbmteéﬁéﬁnmbfeﬁéblwith@ﬁg@ntmtm female.
1003311g. oneyembosiment. EREREAT IBNERIOBATEVIIAS BNl Uaalng prn.aArsnGialed with

c-IBS comprising administering to a patient in need of such treatment,”an amount of a polymeric

proanthSESRMitiHEB ifpasiton L Hdetivistorefedessaih dustcatetavitbr cliB & isbaidAMhidgapsount is
bioequivglentytoarieraly admipisiareshdaseof- 2R 2RO MRS AAYale APAHL: %90401%%1919&%9 ay of

crofelemer. In another embodiment, the present invention provides a method of treating abdominal

discomforoasseeiaEdinitPaLIBS Eem pieshieyl adivnnistering torp patiefrlomodiof spich tredbsent, an
amount gf.3.patwmerigrprganifogyariciin cesppogition eifective o treaahdeminal discom{ort
associated with c-IBS, in which said amount is bioequivalent to an orally administered dose of about

250 mg PédeneidiethaooneApert ayisidedteresharndiosesttan Bhbudiemintsaitheneampissition is
co-admimég%{ﬁgawﬁhtam@%%melﬁﬂﬁé@&@@ﬁﬂ@élamaa@%@%EBWMQQ%J)E@&%@MQiﬁ&ﬂmfort can

be measured by any method khown in the art, for
day of crofelemer.



instance on a pain or discomfort scale in which a patient assigns the level of pain or discomfort on a
scale of 0 to 5, with 0 being no pain or discomfort and 5 being assigned the highest level of pain or
discomfort. 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 number of pain or discomfort-free days. In
certain embodiments, the nuBBIES DHEBOR BISUEN DETEH B RIGE RiERased by at least 5%, 10%,
15%, 20%, 25%, 30%, 35%, 40%, 45%, or by at least 50% compared to before treatment. In other
embodirf¥h] the levEisfrpdinsor grepbrifostrabaechisdifisptaridasteeme.1203np.4idopyStrdbast 0.5
units comﬁ[ﬁggyﬁq{%ﬁégmment, or even by at least 1 unit, 1.5 units, or 2 units. [00351In another
embodiment, the present invention provides a method of treating abnormal stool frequency associated
with c-1H80&inprisingtagiinistisriagasphpalisteinadéd dfisethordarafelsman &ome 6fd polymeric
proanthq_%%ﬂ' in.cempesition effective to treat the abnormal stool frequency associated with c-IBS.
[0036]In particular embodiments, stool frequency is increased by at least 10%, 20%, 30%, 40% or
50% or M8 tomparddggbéitre weabndistiation dicehibudimé st islovicr eguddeguigiendeligbed by at
least ongﬁ@gegm\{&m,eﬁtmggg{ compared to before treatment. In yet another embodiment, stool
frequency is incfeased by at least one, two, three or four additional bowel movements per week
compard8&bBbefore trbmaert In eerairheidaiimentse didtsict orisistefignisago Belordweeel le., there
is an increasg.n the amount of water in the stool, by at least 10%, 20%, 25%, 30%, 40%, or 50%
compared to before treatment. [0037]In an alternative embodiment, the present invention
encompHY¥EEY methoddgbretieasifgeaniliofppevsnaigoRéler mbleralsitmemenaBstenited Rath
alternatipg, dignihealpgnsfipation-predorninant irritable bowel syndrome (a-1BS), in warm blooded
animals, including male and female humans, which symptoms include, but are not limited to, pain,
abdomir&P&comfortFebvinrnal ﬁc%ﬁhléd\ll%ﬁw,i%ﬁérﬁﬁ%@f dondpleareyonlifainetcensdin
constipagigh,iEhe methods of the invention generally comprise administering to a subject in need of
a-IBS treatment a polymeric proanthocyanidin composition in accordance with the invention. In a
preferred embodiment, the composition is orally administered and is not systemically absorbed. In
another embodiment, theRBhpEEHBIE e IR THAR QAT BR YN THOPatient is a human female
[0038]In one embodiment, the present invention provides a method of treating pain associated with
a-IBS comprising administering to a patient in need of such treatment, an amount of a polymeric
proanthocyanidin composition effective to treat pain associated with a-IBS. In another embodiment,
the present invention provides a method of treating abdominal discomfort associated with a-IBS
comprising administering to a patient in need of such treatment, an amount of a polymeric
proanthocyanidin composition effective to treat abdominal discomfort associated with a-IBS. In certain
embodiments, the composition is co-administered with art analgesic and/or anti-inflammatory
compound. Pain and discomfort can be measured by any method known in the art, for instance on a
pain or discomfort scale in which a patient assigns the level of pain or discomfort on a scale of O to 5,
with 0 being no pain or discomfort and 5 being assigned the highest level of pain or discomfort. 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 number of pain- or discomfort-free days. In certain
embodiments, the number of pain- or discomfort-free days is 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. 10039]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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treatrnent, an amount of a polymeric proanthocyanidin cbmposition effective to treat the constipation
associated with a-IBS. [00401In particular embodiments, stool frequency is increased by at least 10%,
20%, 30%, 40% or 50% or more compared to before treatment. In other embodiments, stool frequency

is increasqudpa pt leastpehowelmovRmeMBeidavicR Rareddabair tigatment.in yet another

embodiment sggolt{re%ue#c IS incre%]%eg b y at Iecgﬁt or?eg%wo three or four additional bowel

movement& Periveekco TS BRI PO AR e fePis QBB SBistency is also

decreasede ke .atteatends arisdaer &ased i theanpount of (dtedifthasided, byhtieastiO%i20%, 25%,

30%, 400/&;@@%&&5}%99%&5%9‘@;{%@?% Lunanofher smbodiment, the present invention
iated wi [

provides a method of treatingé)éjiarrhea assoc h a-IBS comprising administering to a patient in

need of sutHPBERTeTCE APASTEL fUlTssH RereNsBaTrbEga AR miseLfisha8eYated from Croton
spp. or Calaphylthun hpe. lefettivedmineapdhedigriaeb.-ahaasioin sihanzSulhybishwsaid amount is
bicequival 0 an.orall inistered dose of about 50 mg per to about 4000 er day of
crofeleme%ﬁ%‘%ﬁ%ﬁﬁéé}g}eﬂggb@gh Egtﬁlé"é%@geﬁ# ?ﬁ&%ﬁ%ﬁ%\?@ﬁd}% n%%%‘&%“?%g?ﬁ%g abnormal
stool frequitcisBReSIIET A debrcarSist ity Be featrte off tiganaypassotintenswith @IfSS comprising
administeringrigiaRalienhisaredol Hebnraatments anRHaMALel MPehwiere Praarthaeyanidin

composition isolated frgm Croton spp..or Calgphylhan spp. effective to treat the abnormal stool
frequency,pgg%{ﬁrcﬁgﬂlt%%lGggﬁ)éjlssifleoﬁc?’&? 5‘r§§%ﬁ)’/ esg%#%éjﬁc‘gﬂégéﬁ%‘fﬁfe@ SRAEH ﬁ%@%‘,’ﬁ‘ﬁ%hich said

amount is Biesd s vakermoranyoreityadisiiBlered dose of about 50 mg per day to about 4000 mg per
day of crofgigmer. In pagicylaramhadime SS90k HEausNEY &%@@%&%@ﬁgﬁé@&%&%’ 20%,
r

30%, 40% fgr 50% compared to before treatment. |n other embodiments, stool frequency is decreased

by at least SR GEREF S8y e el aa R PaPS s BB E LA atRiReRYaT StherspBbeifents, stool
consistencisitaindréased ioeon thepe & adgmabmintbe ampdholwaien, thestae!, fymat least 10%,
20%, 25%,,30%.. 49‘V % compared to before treatment. e er embodiments, presence of
urgency is ﬁ%e_ase_c?ﬁ%gégfﬁg%l O% on%gg/gogog%so%%% or Ely é\%%\éas%é%%a(ﬁz%’mtggrgaﬂ tbefore
treatment. JUFIIFTHE boiihoBiferis Of the drventivrinbedashin Sesee divnn Ginigte wpaadivided
dosage fromufidy g st eeordoprdimesRepdavn i anaricsia.ambodinant, dhs, campeosition is
administered twice daily.. et another embodiment, the, camposition is administered twice daily for at
least two c%?%e%t?\%gag?zaégf%ns%f éﬁcgt@?%ﬂﬁ%ﬁﬁgntﬁﬁg% MPUEHTH & danmistéiedor at least a
period of tiffacElRictagliitarrthey gicispegenbighentioh 24stouedi4s hodiymRdeusdasirours, one
week, two weglksigRermonth, two months, and three months. In certain embodiments, where c-IBS or

a-IBSis a nic condition, the compositign is taken indefinitely, 100431 The polymeric
proanthoc %% comp&iﬁ&ﬁs%?gﬁﬁ‘grég@ﬁﬁﬂ\?%tigﬁ RSHEFROS alfihirf¥ ofalfy. In certain

embodimeptsahiboeeesidinelyods ofadsitnistering e pmfosifemtafithesin eatienbaetises but are not
limited to, Qﬁreﬁﬁ%%dEﬁi{ﬁi}%r%&ﬁ&yﬂﬁﬂdeﬁﬂiﬁhy‘”ﬁoﬁ%&g@' intraperitoneal, Jntravenous and
subcutaneous), and mucosa' (e.g., intrahasal route). In otherembodiments, a co posﬁlon is
administer&BHER s difarRBRtFAvEN A0Sy, Bresb dTarEsuEly roormpoemsiy msyedidministered by
any conveniexitratite afo redinpie: hyvinfusion elibakis Rieelien . yiahsesptiamghrough epithelial or
mucocuta linings {e.g..oral mucosa, rectal and intestinal mucosg, etc,) and may. be administered
together Wrmgﬁluerb biolo%?gna y0 %rgfﬁ/(ﬁjggaé%éfgﬁ)%%%?ﬁ%%e@an e Ssy}a;afg“rﬁ’ﬁ);%? ?833 " Bd4411n certain
preferred effiBdaRARptsioritns préssacinviinibes b dyirmyreproamthadyaeidivaonpbosition is

crofelemen(&A$ 14BA6G:45r8) dROtherpisfared %ﬁg@a@%&e@mﬁaﬁm&ﬁt%ﬁcﬂdwﬂy- In yet
other preferre .embodiment§, th?%%ggr? ositjon (s formuga}ﬁaed SO as to protect the composition from the
i

stomach efFSrANMETE | 8ntt rORnREHCRAT digestide protbifk Mufit id 2 stomach. In
a preferred”émbgdinient JAdaHkisieatich i3 by, dPARIdTHenaRddve BolpUsINen; S enierier pfotected
crofelemer; {39454l certain prafaadsimbodiments, crofelemer is orally administered in an

[8023] Proanthocyaniding are comprised of at least two or more monomer units that

may be of the same or different monomeric structure. The monomer 1mits (generally termed

“leucoanthocyanidin®) are generally monomeric flavonoids which include catechins,
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enteric protected form (enteric coated) in a total amount of not less than about 250 mg/day. As used
herein, about means within the margin of error. In specific embodiments, the enteric coated crofelemer
is orally administered to a subject suffering from c-IBS in an amount of from about 250 me/day to 4000

mg/day. In gihersgecifialrmbobinge pis ovheredhesswhieelis sutierng, frer aaiBSathesgrteric coated
crofelemer,is_orally administered in an.a nt of from about 50 mg/day- o 4000 day. In another
embodimerzf?fl(f‘ﬁcey %ﬁl erlcaf:lga g%o 8%%%2?%%%%%%?2 8%%%%’%%%1:%?@ if"h {0t mount of not
less than agfeuiseDwity deychrrspiscifizidentroditnons pisenie rroghtepkoidielenter lergeally
administeregyin.a bjsehin anAmeuaLehikamaboyl 250smefdaydoabayt 2009-Mo{day. In other

embodiments, the enierlc coated crofelemer is orally administered to a subject at'not less than about

1750 mg/d&§- BT FSORIGRIY *M JHR 650 Prrgreray-ab L 0o s/ 0%y, 4B JamSEing/day, about
1500 mg/daysragoutolsésier ety alatve it (A0Mitegideyntalningt d 35Mangleay (abontd 30 mg/day, about
1250 mg/dqggg%gggn}gé%%éb%q 50 mg/day, about 1100 mg/day, about 1050 mg/day, about 1000
mg/day, about 950 me/day, about 900 mg/day, about 850 mg/day, about 800 mg/day, about 750
mg/day, ab2dbo mg/dEdsey s yoBsE sedTHylday BisIESSY rigieal, apsedsdn mg/day,
about 450 nhgédayiitabeubdOmbraid avah Gue3T0 snE/ G5y, ABQHSORIMG/ 48, of alkaut;250 mg/day of

orally administered enteric _coated.crofelemer. In yet anather empodiment, the enterjc coated
crofelemer%ﬁct)errg y ‘gaor%ﬁitsr%grg%ﬁ o a gﬁjcg?ec%%neé%} t?anmso%%‘f??égm 486 %ﬁé’ﬁ% G é Y680 mg/day. In
other embadifaesaneheretmteicéuatEitrofetehies/idusrally Gorainibrered:tsa Subjeiet fown amount of
from about R5Q-Bg/gaNEe AP0 MG/daY ¢ @@g}@@@;@@g/&aﬂ%gs%%;%%@ Fgday, from

t 250 m out

about 250 mg/day to about 75 /day, from abqu g/day to ab 00 mg/day, from about 350
mg/day to &n%%%@ﬁﬁ&i&‘éﬁ%%?ﬁ%bé%ﬁ%d@eﬁ% YPARBuE ?%Wﬁw&ay,'sn%@m@r%rticular
embodimerits,] thetfotatid dsage=oftthei et obfated qrafelerkbRraly.athniristéie péb-asubject is not

oss han 2b0i, 250114, 2004255, 2bpUL 25D, AR 265 i aRetl 2350, aut 290 mo

about 295 mg, about 315 mg, about 320 mg, about 32 out mg, a rfci% about 355
mg, about 3‘3;5]1%9@

't ol 46 iigradisire 385 Tud ha Beruas Y dapelirmae0- A alistt wE5 mg, about
435 mg, abgnitiwd fge altbiial 4oy, aBou 465ing cakautd 10cmanabetlidisygnahrut 495 mg,
about 500 mg, about 505 aboyt.,525 mq. abo 0 g,.abaqut 555 rug, about 560
mg, about 5 u?nné?’a%out mér,éCi a%%rgte %%ﬁ“g;ua&k%‘gu%g% ?n%gggﬁf? %zlgl ?ﬂg%sa out ét'g) mg, about
625 mg, abBoeEaB phgngstiue5olvhly, Beuhess i abbms 25 mnysitboft@8Cmey/allout 685 mg,
about 705 rigpaRettid 84 PYLABIRgeRRou! %Qipg;gag%ggut 275 mg, about 280 mg, about 300

mg, about g, abouyt 31Q mg, aboyt 330 ,a%o% 335 mg, about 340 mg, about 360 mg, about
365 mg, ab?l)%? 0 mg,%%egl? %bgﬂ:ﬂaﬂé i RSG5 o SRARG TGS a5t 490 g Pttt 425 mg,

about 430 rmyeribounAS0efagblybicoiad8Svg, abbotd6hime; dhdulfAB0-ngp diyourtdBithedg, about 490

mg, about 318mJnaRoLE F BgyakoELI20.mS P AhouLS - ADOUE 20 Mg, about
570 mg, abrﬁut 575m , about 5E3§2€;§ e%out 60 mﬁégﬁ%S mg, %ﬁ%g’ﬁé&gﬁbc&t 630 mg,

about 635 H§ b SPEAF g abYaP ‘é“?nﬁ’?aﬁ&ﬂ%@?% dBB0He 70 frgeEbodt 69091, about 695
mg, about Alosgd ADOISt FRehthe, 40USE2orhg. TediavE Z30 198y, Bhowhédkidq; @pqut. 740 mg, about
745 mg, ab 0 mg, out 760 mg. about 765 mg, about 770 about 775 mgq,
about 780 r_ﬁlgfzégout 78%%5%%%%%@69%9%%% é%ba moéy%%ﬂgg%n %5,0 gﬁgﬁ[pg%gprﬁa about 810
mg, about STETHE absuiEITmEueneBiL Md hbul B30 imgn abermessmmeythbasnsio me, about
about 880 1o, AboLs 805 1 abort 890 el AboLt Boa Mot GG Ry 2o SO About 910
about : ut about mg, abou mg,.aboyt mg, about mg, about
mg, about ?ﬁ%’ }?ﬁﬁgfa eﬁﬁt@%}‘%&f%ﬁ? 5%%&%85%@3?@%?@?&%?@%*%}%@oﬁﬁl@% mg, about
945 mg, abBueBBOxIMEh8iDES Y, dboune6onmy calvisicSoilsmboutS g iabout 975 mg,
about 980 16 Abak B3R AROM A0 G-AROHH OFR Mgk PLAGHIESS: a0, AboNIL0G g, once,

twice, or three-times per day. [0046]In other embodiments of the invention, the composition, the
proanthocy &PR8irp8IyHRoET %%H{b%s?ﬂgha% BreFrstapieni Vs et sl itk iShsiokyeivaIght to orally
administerentodeitenis caated bebfelemer at a dosage of about 250 mg per day to about 4000 mg/day or
any of the doses listed above. [0047]In a preferred embodiment, crofelemer is enteric coated so as to
protect it from degradation by the acidic conditions of the stomach and/or from interactions with
proteins, such as pepsin, present in the stomach, i.e., an enteric protected formulation. In a specific
embodiment; Crofelemer is in tablet form. In yet dnother specific embodiment, the tablet is enteric
coated, e.g., EUDRAGITS. In a preferred embodiment, crofelemer is formulated as an enteric coated
bead or granule in an enteric coated capsule shell. In another embodiment, crofelerner is formulated in
a delayed release composition, e4-., Merck GEM, Alza OROS, wax matrix (release is primarily delayed
until after the formulation passes out of the stomach and into the intestine). [0048]In certain
embodiments, the composition is formulated with a compound or compounds which neutralize
stomach acid. Alternatively, the pharmaceutical composition containing the composition is

administered either concurrent with or subsequent to or after administration of a pharmaceutical
comnoncitinn which natritralize ctomach acid Comnoiinde crich ac antacide which are 1icefiil for



is formulated with one or more compounds that are able to reduce the secretion of stomach acid
and/or able to reduce the acidity of stomach fluid. Preferably, the dosage of crofelemer to be given in
this formulation is a dosage that is bioequivalent to orally administered enteric coated crofelemer at a
dosage of Higéf} 250 mgptirdaihirabeutndBod fog pektay dofalRmxenaplasyfembadirdent, crofelemer
' formulatgghdfy eRARNRINE AR dgRiaYe e eanr comRORo R JORA. olfiergmhodiments, the

compositions of the invention can be a%mlnlstere combination with esic or anti-inflammatory

agents. In Bp8idird0 ERiBHimMBRT thO Y RHIE e dishottian i PRAGKE agbsrasstormafaedd or modified
such that ibSmatsuhstiaptialycsysienically sheerdudtoaabs 285aidd Hok0%ol0 s 00r3%, 2%, 1%

or 0.5% absorbed 1&%@6 dosage given. [0052]The present invention also provides pharmaceutical
formulations oF € polymeric proanthocyanidin compositions of the invention comprising the
compositiol#¥8hg with & pierrerbetmieatsyod tooprasitonctic keraposi ttosssillichtis theffmdeutically

effective atgiraating.and{es apelioLating.one @&M@&M@&E@@ @%@9@5@%%&&%@&@-'83 In one
|

embodiment, a directly compressible proanthocyanidin polymer composition (i.e., that can be directly
compressed WHtHSTES iénfgﬂt@,qﬁ?f?’é%%%f il ﬁh@ﬁ‘iﬁ%@ﬁ%éﬂ?f@éé@ﬁt&ﬁé‘ﬁaﬁ%@?%d friability)

compresseshipteRctalietthptianally witipasiihtcEntsplinashutinatdideiiatbséd magnestsny stearate, is
enteric coafed, dRanaingr-erabogiment. ine.pharmaceylical. comBRgsitions, gfthe invention alternatively

include one or more substances that either neutralize stomach acid and/or enzymes or are active to

prevent se&¥880n of stobhdcRsmd rEBadBIRbI S RERpIBep BsErE By M sokriB&vn in the art,
see, e.g., mehnds desesbechimiteningioncRhaumasaidlicakSeienieas d8thdad; . ad, Afenso R.
Gennaro, Publishin o ton, RA..1990, [0053]In ther preferred embodiment, the
pharmacelﬁ%?fﬁ?g#mgﬁo%it%ﬂggém%gﬁ %2”5 /§8§r{?h°§é§%s§%§a]"iﬁ g%%%?%&%noéggﬁfgﬁaﬁfe%g?%d from a
Croton sppPihgsdbshge ol wdioreily ribsdeisyl thdiera dsiteserdverght dosagerofidradyoagremidgtered enteric

protected cgpfelamenob 4Rl MaRetday. freferallynekless.hanmaq moiday:na.pigtered

embodiment, the . proanthocyanidjn polymer composition of the present invention is cmfelemer (CAS
148465- 4A5BIPRSHSH P dﬁwvﬁﬁi%ﬂ%%yg%’?h%o?ﬁm%ﬂté&lﬁ%é“p"’ro"i‘ﬁﬁém?fr&?ﬁ}l}’h@i’%éﬁicalIy
acceptablecphaomataticahistmiidlyepitantiacesticalatiny asitiendchnshefotmitatedanoral
administratian: s, 16f EXAGOLLN IR 10 I, RO WERIR- 8TVSIRIR. OIS, Ymallparticles

(which include particles sized on the order of micrometérs, such as microspheres and microcapsules),
particles (WIISFRSERI (86 Brbvmars dhetAse mrftbly ersr S v orarey ivenakhaimraroadsipellets, pills,
rnicrotabletéceodnpresaedl thbleis@r iablat thtumtes:staldeskiab)lels ortiableldrltates, mad in
capsules, whi ither, hard or soft and gontain the, composition as a powder, particle, bead,
solution or%%%%%fn&%e%ﬁgr%%%g%%%@c lr%p%oscflt%ﬁ%%crgn%%b %%I%%lmu\%t%% ?grrleosré cédministra\tion
as a solutiofremes Feksioarmakiragbledus Mbidieys IRplemedhpbhatsckimrdgebbapdale or as any

other converigpbheretulatinniosadminishationser Jadactal administatiomas.aSURResIOrY, enema or
other coiwetgécetrjt form Th(al

ositions of.the invention can also be proyided as a controlled release
system (see, e.gafelf%%%%ﬁ C&%?@%@ﬁ%se :Ii%gﬁf??igﬁ‘é).a[é%fﬁ%ﬁﬁg‘gﬁﬁgg}%ﬁ'mulation can
also includéangstyalswtinammricbyticatiypicténtible brapionistesiiditivies intohiclps-adr example,

but not by way,efirpitafienmiilents e %@@M%@ﬁ@%&ﬂ%&ﬂﬁ%@%ﬁ%@%%@%cium sulfate,

lactose, cellulose k%flin, margléol, sodium chloride, dry starch, sorbitol, sucrose, inositol, powdered

sugar, bentiHe i BIoERy SRS T AROE 2 SRR RS o1 ARSHR R Ao Ral sy FoeERige d to the
inhibitor maiésulaiie ipdrease theddulkwof dkervotipdisition). plsezdohadéass, soightiaschutghaidimited to,
starch, gelatj r IC | close, acacia gum, sodium alginate, extract of
rish moss. P S e AR
methylcelluP@E@{'—‘%S&vainylpyn-olidone, Veegum and starch arabog,alactan, polyethylene glycol,
et:glcellu:logriesgpd waxmr@ﬁ@ye%@a@mmgﬁﬁ@ml@m@admﬁ&e&@&@a%axspﬁ%l&y@zwgies-
Additionally, lubricants, such as but not.limited to, talc, magnesium stearate, calciym stearate, stearic
acid, hydrogreﬁngfgds Ve te(’fgﬁlzés%ci%a:tbgo@ne ?/?gﬁheo %‘ngﬁf@#ﬁ%gﬁ%ﬁfe&%& d%%g?a €, sodium
chloride, leiRfe mearsowdoxisdismaliryinslifing, matt rand fesiientemnys seitidk ayaybeadded to the
formulation;£ise; alifaBts.Sueh-ashplinoidimnited iascalioitalsilican dipxids Rrdalapaybe added to
improve the flow characteristics of a powdered formulation. Finally, disintem-ants, such as but not
limited to, sgsayggghes, clays, celluloses, algins, gums, crosslinked polymers (e.g., croscarmelose,
crospovidone, and sodium starch glycolate), Vee%um, methylcellulose, agar, bentonite, cellulose and
wood products, natural sponge, cation-exchange resins, alg,inic acid, guar guru, citrus pulp,
carboxymethylcellulose, or sodium lauryl sulfate with starch may also be added to facilitate
disintegration of the formulation in the intestine.



100561In one aspect of this embodiment, crofelemer is formulated for oral administration. In other
aspects, the pharmaceutical dosage form is formulated to protect the composition, e.g., crofelemer,
from degradation by the acidic conditions of the stomach and from interactions with proteins, such as

pepsin, presestidastiae Somagkoh Higedh %&Eﬁé@dﬁﬁ ect, the form%}ation is enteric coated. For
example, the enterjcc co?ted formulation ig enteric coaté%1 %a%l%%s?o Beadesr B}é’ﬁu‘i’eg,f\‘ﬁlﬁ?@h optionally

contain a lubfieaRt st et SRRt PrRETRfEH I8 PREGRE SIS esarediecT et the iovendtad fosmulations
include ente¥suodteurbedidein dreapsupesiénietic spatedMmisiRapherss in %Sﬁ%jyégm%gﬁ‘?fic coated

rnicrosphergsspiQuidad iR suspension gr mixed with food, which suspensions dre part_lcﬁlarly
convenient for pediatric administrzﬁ‘%%gagn%cgn r%ggé%ﬂ%ﬁ%?ﬁ%%&@m palpsstile can be a

hard-shell d‘éf*&ﬂ or a cellulose capsule. In particular, the pharmaceutical composition is

formulated H¥38] enterid:condachbapaile; #: Ra SRGIIGAZPRC! -gegrao nthocyanidin polymer
compositio%&a%mru%ﬁrg_gﬁi]g tablet form, which tablet is backfilled with microcry A& %ellulose.
mbo

[0057JIn one embodiment, e%’%%%%%ti%@ﬁ%ﬁ?@gﬁyﬁ%&n?ﬁﬁég%éﬁ?ﬁ%ﬁsﬂﬁéWm}m@timn of the
invention, vifliPeRtftRebarsrie reipitvtsyoaiirberooyiassetinie @ tedaletaarQlhg s phaymaceutical

formulationcm,m@ﬁ@@{m@%%ﬁgﬁ%@;ﬁb&g hardness and friability. Preferably, the directly
compressible phar ac%tic%é composition can be coa%a%l}agi sed I g‘gtraeé)lé %‘if\?{hﬂlﬁ rdiBess of
S ’

greater thaﬁeﬁ B (KilopShHS) (S &ter BBy arhaf riellenrs th 1anuthemoreogiefatalily arhasginess of 10 to
13 kp. A difgeaticonpwessivie outhposifiomesanbehaempsesseshinia:a dablelihat has g friability of not
more than %% dryusight, p Ee{ less than 0.8% . loss in Xveight, more preferably less than 0.5%
loss in wei%ﬁ;?i{?%&,l na prefer’r(_(a?c%aé%lhi{t?Igt |m1éer?@ e e CRPEGTh e ARt et i BriBITsonsists of
99.93 % créfRIEHEFATIGD BFDesHHay Rt srtiratebiochisat ditet it adtethpaigicasig copolymer.

In another pte:fhﬁmeehﬂ'ﬁm&mg%Mﬁf@%%ﬁ@@k%@ﬁﬁ&%%@ggf&?ﬁ%“ compressible
g,

compositioghbd%ﬂp ipients, additives or vehicles other than an enteric oafi-1 er, the
formulation may_coﬁg‘?n%gll?ﬁr;igaa‘ﬁt?gﬂ@ﬁ%a?ﬁulhi’]&méﬂf@,@%@ﬁe@mr?pgma't@ Ryeferably, a

directly corffiFeEsEErd BN soyanittiandclymiicdmpesiiordeppation is formulated as a tablet of
pharmaceyé#gady acceptablenaringss: t referably 8-14 kp, .and more preferably
AR méghg}ﬁg@g i mq%?&%ﬁa‘&iﬁ%%&ﬁ% 0S%

10-13 Icp) an rflf:ie?tc))i"t% not morg ferably less than 1 In weig

losseight, and more thak 0555 SO WeiGHY . Toagodh rkapsisre prefosrélt dmbbdifngnt, & composition

of the inveRtRSATSENMBRCTaEd. Biiterit COBling S@RINGSE LoRINYS It agggiigg@ggtﬁ the
t

stomach, bubmedt dissplye telepse.the cantents of the dosage form once it reaches the small
intestine. A Iarae;numberﬁﬂgnteric c%g%ngs&afgré?gpg?he%’wi i i8| iERE e hvERHCic groups

such that, &t WGBSR istine SiBmaveragslepsl ¢fHao 205 shendaidimdreras.are not
onized andruts oombegfeataiasil:antundiss aaialadcsal e ainALIGNGL DF feyels, such as in the
0

. . . . . . “ = (Z)I'
environmepi;of eI 2. Snteric.coating js_converted to an ionized form, which ¢an be
dissolved to releagféqtiﬁ%g in |b£|%1o%rl%1eo eeé:l% %éﬁ%’r} esr%.l;erlig”éoéﬁﬁ’g@é’fr%%irﬁ%’& datit.t4e%.are degraded

by enzyme® it tle™nihleatteliih commerastive bs re diesipart aftesthetlefipad exaosteliangisture, such
that the copdings demaiiintactdadd t@;rlgg@%gggin -the intestines. [00601Polymers which are
useful for the preparation of.ent ricaf)atinges{ézcludé?)g’&?gfg?% tf’]{,}ﬁ?fé(? 'Eo},% HAPEEEh and
amylase acetate p a?ta’tes‘,’vs?f/ré/r%-%ﬁléi }dsdab%h‘iﬁ%%l}‘éellulose acetate succinate, cellulose
acetate phifftidte (CAFN polivinyicseiate lithalatetPMARY Ryskmropyimsindcellulose phthalate

(grades HRu58-@E0:HEE B ,v%yggj&ggﬁ%{ﬁtg, tyl stearate,.and methacrylic acid-methacrylic acid
ester copol Ei?egs_witgn%% ionizable rouPs (in%: ugd%%%ﬁ\?ma a@%ﬁmiﬁia), such as

"EUDRAG BRASTE )2l goere Eunioaaita RS G0DY SFdDRAGH100-55", and
"EUDRAGIHT @ric801 856 frdmenprafested:emiodinegnt, the pharmaceutical composition contains a
polymeric pipgnthocyapidin.g ition and the enteric coating polymer "EUDRAGIT(r) L 30D", an
anionic corgoﬂl)/meg of me%acryilc %%%ﬁn& ﬁéﬁoﬁ?%?%%%ﬁﬁlg%aﬁ%iéﬁlwmm of 250,000
Daltons. I Aftother FefSitedremss drieatdhie duferic oorting pbiyster istRRRMAS TiE) L 30D-55".
frequency

is increased by at least one bowel movement per day compared to befors

reatment. In yet another embodiment, stool frequency is increased by at least one, two, thres
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100611The disintegrétion 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. Fer example,
esterases hydrolyze esterbutyl sttarate to butanol and stearic acid and, as the butanol dissolves, the

stearic acicfldkes wifitbthie vedicamentsAddilionally.hilgsaltscemisiianddisparse gihylcellulose,
hydroxyprogyimethyicelllose, fats. ndlsf%g erivatig;,\s, Other types of coatings are remaoved

GCIease

depending on the time of contact with moisture, for exanmple- coatiigEPrafarelisBrY EdWHered
camauba WEBELBAhE seR); ARl kgetdBle fftes dT%gaPHndWim baiciuptureraties thetaregetable
fibers absotizam@isture and swell. The time required for disintegration depends upon the thickness of
the coating Mhe ratio of vegetable fibers. to wax. [0062]Application of the enteric coating to the
polymeric p[roan hocyar?lr(l]llaﬁl gg%&&%ﬁ%‘ﬁ%ﬁ‘ﬂ%%%ﬁ%ﬁ%%%mw Byrthagsristhod known
in the art foF &Bps/irgémerigavontiingsofor example, bunpoinby waydilianitatian, 4ie-gatgric polymers
can be applipgnsingheiganic. seheathasedsglutions, gg;aﬁnin frol to.10% wi/w polymer for spray
applications an 0% W%:%/ polymer for pan co_atﬁlgs. %If\llgenf?s%%’[ ﬂe%%%nn%dﬁﬁ%guse include,

up t
but are not Timited ’t%c? gl spddSmare e eTaishimrensinstigtehis shloridatmethanol mixtures,
and tertiarypaiix elndssnbuh tiinimef e senamive s SemenenieticRAY SIS SUERAS Mehaglylic

acid-methagrylic aci 0 n be applied using water as a dispersant. The volatility of the
solvent system %n%ﬁs%ﬁ:ﬁ%&%%é%ﬁ”ﬁ%ﬁ% Llfgr?oﬂsfaggﬁﬁ’é%%a;ﬁﬂ’ig%/@rﬁ Fgihorosity of the

coating dud%8sretharie Sy ryBEpaTnshtnsrnidine pobpsitmas theostivenb i gporates.
[0063]Furthievendce, plostisirerscanbemadedio taaeniaHs ?Q%ﬁﬁﬂ? IRERNRRN CLAGkIng of the coating
film. Suitab%gsgll%%%ﬁizer Sior}%laﬁd the Iot% molecular weight phthalafe esters, such as die(t)hyl phthalate,
acetylated ronotilycthdes, tathyl AHFats: (i 8%-6‘7% fribURPCE iRt e aridigiisc dnptecsherally,
plasticizersParErabitetiapati et roehtratiofzmdid0% by weight of enteric coating polymer weight. Other
additives smtygs emulsifigrs, la.d imethicone, an wders, for example talc,
may be added to the ¢ ?Igtignﬁt? %9 ilsrn&gr%%ﬁéq%é %%é%%?@ﬁ%%ﬁ oothness ( dﬁ%gegz%raeﬁﬂﬂg Rﬁﬁitionally,
pigments M&YH& mﬁa ?&%%%8%?%@%&@8%%?&6%@%%&%@@@smmmmmeq|n
preferred emnsudiméntsiprpharmacduiisatiddnipesisivmaldre.pelimess praribagyanidip composition
is provided ' inhard-shell gelatin capsules. | referred embodiment,
proanthooya ﬁ%ﬁ%ﬁ%&%ﬁ@%ﬁé%ﬁﬁ%‘% Lg‘;;grr%l%r})gr ‘é"%d?@(%ﬁﬁ?ﬁ@é@a& iﬁ?ﬁ%l%ﬁ’%}nposition with
hydroxyprd%ﬁﬁﬁ%‘i%l&@lﬁﬁ%@é HHE eyl firg G fini tedeioftiortenrareiiasenids: (seghospheres). In a
more prefetrethembadimestncrofele meymuichris AR SHEPMBEESSIbIS YO ANY ?ecipients,

additives ogyehi therthan an. enteric cogating, is milled and fractionated into bea sftl.e., as beads
that do not con%ﬁh%ﬁ%%%ﬁ%ﬁ%ﬂ%ﬁ%?ee&%gﬁﬁ FEHL RS BRSPS @bl Coat of Opadry

Clear (mix&d st aprafiase adter ke oulimgeitng deacders, Tlid RRAGIHIAIRLOT

"EIJDRA.Gi:lhvhike30R)-25 RRRle & 2%aAaueoUsdisReLsion.C ining.20%:=30% w/w dry polymer
substance, higg g,a&g plied w%p 7% (godjum%r?l sul%:(tﬂeg&% %EL% &g%lcfc f%g%l%soﬁ%cﬁ’bate 80 NF

(TweenTM 20} a5 BitisHErstt T BIREH e SHECTTER: £8 B SRt I8 R JyIyebl Rl mitric acid
esters, arersideddscmroventhe eiagtisitisediiie wetiingl celdBisisan deqdded 1o seguce the
tendency offiasgnlaric:coal : inate .during the.application process and to increase
the smootr]ﬁpe s of the filmggggﬁﬂgg%gg%?g %géiﬁ%{?gﬁ?e‘é ?‘o?ar%ﬂ é%%r?,é)tlﬁgeﬁwglﬂ JRTFDSHBR of enteric
coated pro H%(?gfgﬁ}é?fndﬁﬁ%ﬁ BripEEtoR Fea dardesitalmaig tie donpdroifsecdyis h7.3% wiw
nonpareil seelds, SAtbxEn:, [teanthoayanigin-Ne!RRSRRMPASIILR L SN by gt e

t
hydroxypropyliget Del; ISQ S%.why. Opadry clear, 14.5% w/w "EgJDRAGIILSOD' 1.45% wiw
Methy! citr%::?i{’,fgﬁdl%%2’5‘;/(;";1{3\’//\7?gtiy(%9 e%ly%%hgéi%a%fé’ Fhid ghariacitreamsra drisivimay be

prepared WyeaRFHheth stseravlndimgmes aftcorenst ﬂf@ﬁétﬁoﬁiﬂde&@ﬁibédoiﬁa&ﬁ&ﬁppﬁéashﬂm. 100661A
preferred formuation@hing REernthesxabidin-BPlHaLLomRgsijon beads

[6039] In another embodiment, the present invention provides a method of treating
constipation associated with a-IBS comprising administering to & patient in need of such
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not containing the nonpareil seeds is 78% w/w directly compressible proanthocyanidin polymer
composition (e.g., isolated by the method described in the Examples), 0.76% w/w Opadry Clear, 19%
w/w "EUDRAGILTTM L 30D-55", 1.9% Methyl citrate, and 0.34% w/w glyceryl monostearate. This
pharmaceutigahiarmulatpn-may » (eRak ol ethod
described in Exarrt;’ le 2, infr O%E?%Anotfegf%g{gﬁg %?n%éla%ion conett%a}ligﬁg%}%%%%&?m?}lv%]
proanthocySHCRA] 8IW§P&% Hiol beads (without non-pareil seeds and made of a directly
compressitif@4ioanthobypariitinipalyinelnempssitidhqled8 % W@ patay Glaar089%ow/w
"EUDRAGHRM Lo30R-384,3,9% Hﬂ?%ﬁ%&&&%&%aﬁ%é%a /\évngl)(geo%le{ne%nn&%%‘%te.4001681In another
embodiment, the pharmaceutical composition comprising the polymeric proan ocﬁ'anla?n composition

of the inveftiSHERS Yol S DENtE reash AsdbgFasluTaay r ¢eflicrorsphiede whtfose diameter of
330-_5(_)0 g )t:cmm_ k:il:eaﬂ Rre® mawﬁiﬁmg&d@@ el m@l LIRS griﬁg@%aq,@gti %@@%%k@g! Ltgge folr pleo:c latric
administratjon, The. enteric,coa owder or granules may aJso he mixed with food, particularly for
pediatric a ?n?ﬁ%t?ﬁc?ﬁﬁ?é’“ﬁ%ﬁ%gr% |o?1n{r§1%/9 b“éeﬁre%%{}‘é’g‘ﬁ iF%)gl%@f@ﬁ%i‘aﬁgge\WeliWS%ﬁﬁn the)z:\rt,
such as théetBeniesenbesis Exaripisq Goieed. 0060EMR Gemcrat: theigthnutesmnhdfpowder can
be preparegausing @BY@egdknown inihe il sigh asbuingt limited L%ngafgaau;zgg}g& spray-drying
or any m_ethodhgf %ommlr_mutlon, preferably using a high speed mlxe.r/granulator. Examples of high
speed mlxer%r flilators include the "LTITLEFORD LODIGETM" mixer, the "LITTLEFORD
LODIGETN®&IGT mixdw/ grativtatorbetiiaite tHES RiatehiMtweikuigranidatar usidoctheaigh-shear
powder mixgigyspiitigns of granulating &g@g@nﬁc%@ $@re ?y%an?d onto.the powder to cause
ormi

the powder particles to agglomerate, thus 1 a larger particles o :

. g€ _ granules. ranuléjt?ng agents
which are FSERTFROAR AT §fth BoYERTIRE A eeBdinserssifionitadete] Beifootodepvatives
(including carakpieysailucsesvoathae ielosannd eliellase)sasieln. GGOses
polyvirwlpyrrolidone (PVPR),,starch paste, sorbitol, sycrose, dextrose, molasses, lactose, acacia gimt,
sodium alg'fl;ﬁnagie, ésfFrl(g% o%éillf?izs1 t?n%%%{%%ﬁ%rmﬁ'tﬁﬁ g%‘é?t%?ﬁﬂ?trﬁ%ﬁ%% %%%E)‘B‘I“ﬁtf@gg, Veegurn
and larch afgoByadaxtansissiayldnerglyoothemenbatiosGrimifatiegt dgemtomayrbigadded in
concentratigpmsangine:Hom:d:(9.30% ekt e mass ofthe.Rarirles Qngipnues, [907Q1The powder or
granules are preferably coated.using the fluidize bed equipment. The granules or powder may then
be coveredﬁ%ﬁc?ﬂ SESPEsS 8?%&%% é?%ﬂ%ﬂ?&ﬁﬂ%r}?ﬁp%%ﬁe@ dlitdriclcoiting is
"EUDRAG Tamn3eDipptiellaas bmatusousidispeisionaoptaivn (s3004 Wom drspelgper substance,
which is sugplegpiigs T3 odkuklaun sulaifNipisl) a8 86.Roksabale A0 Ny (Tweenw 20)
as emulsifiers, to which the plasticizers, polyethylene glycol and citric acid’esters, are added to
improve thE ALY O HTEE0ING, WSEPENI ARSI T8 FedddSthid @irsney brameushtisric coating
polymer to Eigejuitiaiate duningdie ajjitiation precesshamdsp crepgeythe.smoatnass ghithe film
coating. In g pr ime e final compgsition of an enteric coated powder Is 81.8% w/w
proanthocy%r%égi:\%ﬁ{c%%ﬁgbé% Eggglit%ﬂfml. %%n\?v%\i #ﬁ?@?ﬁ%&l%gﬁﬂ%ﬁéﬁﬁ éé?ﬁ%%%%w Opadry
clear, 14.5% %iv®” U@ﬁA‘@I'ﬁ%‘h cozuRred| W5beiAy taetheiicidmtethan drobadueniiv ghederyl
monostear i finacomposiion: akibe eptaresoateckgranules isB1a%wAivpraanhocyanidin
polymer co&qgos&i%o;}w g{o %ﬁ&y)ﬁgﬁone, Jf.5% Wiw hydnroxypropylmethylcellulﬁose, 0.5% w/w
Opadry clear: T4 5va Win - OB R SR Kty i eS8 glyceryl
monostear&CUEDol Fathia dheetieskdutetiiepsiriGiss B aoVteristictes candurtherhesuspended in a
solution forerghasbmielairation: Ralieuiatcipe Re datinadTnisiialion, The susnensian.can be
prepared from aguequs solutions to which thickeners and protective colloids are ed to increase the
viscosity of tH& Sortrmets PreveRY drastetinrenemsn Bbaiere satErepowder particles or granules. Any
material whigkIhcreas&ithenstresigthsaffthe iyeluatioslapesdermed-aiound suspendaddparticles
through m interacti and whichi rmaceutically compatible with the inhibjtor molecule
can be us%%%%%%ﬁ%ﬁb#%?bﬁhg%ﬁ@ tc, ggg%tiﬁ} fa tjrmag éﬁrm‘éri{l’é?%l?%éa%nth, xanthan,
guar, acacRYTRsNER, 1§ ramirtten:da i ek Hatlys drd apiy amiviber (enehy Souittn tea domppsiéohyiicellulose,
hydroxypr@mydﬁﬁb Mﬁ%ﬁﬂ@mmxﬁr%vm%ﬂ%f uu#esksa}%tqﬂ-s@doa%@klu ' @é&éﬁéﬁﬁa@ksuch aSI
Tweentm m .added to.improve. t ction of the thickenjn ent. A preferred suspension solution
is a 2% wﬁﬁ%ﬁ?&oﬁplrsoag%ﬁln%sfﬁrﬁg% &efo%%s!‘s%?ﬁ%%? %&?é%ﬁ??ﬁ% RGE TP 250072 The
polymeric proantocyanidin composition can also be formulated as enteric coated tablets. In one
preferred effiBbdiment, a proanthocyanidin polyrher composition is granulated with any
pharmaceutically acceptable diluent (such as those listed above) by the methods described above for
preparing the granules. Then, the granules are compressed into tablets using any method well known
in the art, for example but not limited to, the wet granulation method, the dry granulation method or the
direct compression method. Preferred diluents include, but are not limited to, microcrystalline cellulose
("AVICELTM PH 200/300") and deflates ("EMDEXTm"). Additionally, disintegrants, such as those
described above, and lubricants, such those described above, may also be added to the tablet

formulation. A preferred tablet formulation contains 250 mg proanthocyanidin polymer composition, 7
ma 0f the dicintenant "ACDISOI!I TNMM" (croce linked codinim carbovvme thyvlecelliiloeal 1 765 ma of the



100731In a preferred embodiment, a directly compressible proanthocyanidin polymer composition is
made into granules by size reduction (e.g., as described above) and mixed with a lubricant, preferably,
magnesium stearate. Then, the lubricated granules are compressed into tablets using any method

well-knowrtintihesaug fouexampierhusneutiniediesithevdiresikeomprassionwoethags Preferably, each
tablet is 125 mg containing 99.6% w/w directly.compressible proanthocyanidin mef, composition
and O.40‘V§tgfrv7\?vgrr[ﬁogggr$ég?ugrﬁ S earag\%? & Séb‘)lég%sfear%%gzr?; p‘?lg%%ﬁlf} g%aotrg %gﬁ?gﬂneﬁ%ric coating
mixture of &°3TPEIEOBHARIDMBIBBIYYN 22.22 g) of "EUDRAGITTm L 30D-55 ".0.67 g triethyl citrate,

1.67 g talcjppes20.44 gpidrifi Mﬁ@h@ﬁ&é@%ﬂ@m&ﬁiﬁ%Tm%&&a&Mﬂﬁ%ed by any

method knownp in the art or by the method described in Example 1E, infra. 10074]In another
embodimeﬁf?%r%}gm%ﬁee{ﬂﬁgﬁmSW SoRAAEFETRESRiS B A% into core
tablets of eitharoti#brned f1250vagion 5@0idaghodataimingrBR8% e diret tjramisipressible
proanthocyanidi I it 1 409 I ts are then
preferabIy@%%%%%ﬁg%{%%%?ﬁ%ﬁ%%%@%%%@ﬁ g%%?%%%e%% %‘g €86.69% wiw
directly colreesh o BfdattRIEsasmahe e CEAMBEYtH 1D 2opipHRe JIsEaiaty; 6.5%
"EUDRAG M n30iD- 561" s0teMetwiothiyl citsiesA&<miaichandddddeavbitasisparsiannt he tablets
can be pre d ny method.known in the art, for example,but not limited to the method described
infra. 100?&%@ h(ie18 go%rr%n&%ﬁobﬁs armed Fﬁtégglrlﬁ’a)lrﬁgun?c esgf)wat?f'gﬁp ey emfyéclinrtle géegaz?e%ron the order
of microme¥BIScEiapCES Hnies SpeierEsl dnerericiadepudasiopimdclassehithinotudepaxticles sized on
the order ofanifirmgtar fe srpwrvsials: Bellets.pilisand picrobeads caiibe craledwsing a
fluidized-bed process. This process uses fluidized-bed equipment, such as that supplied by
"GLATTTN?:I'I,O#/?%EROMATICT"", "WURSTERT"", or others, by which the composition cores are
whirled up [itd4jlosed ciylinehical messeldyebstiemnisobithinpregdncédvisaimnbelevyoiakthe enteric coat
is formed iRg | the ¢ ' fluidization time. I capsules,
AcceIa—Co%%ﬁ%ﬁ%%%p%@%&%%&%@#ﬁé}%% b% %hs%e%d&g?/5 #ﬁmﬁiorﬁ%%%%%%%%t’s or capsules
are placed TP FSEtifs GERtFed 8ding pah Weh B Herelaelqdsnstsai Sorapmsiiehiss are installed
within the ffansmahutthes digy iaipisteliaivn tothreltgh then diating-iateisBogapsules. Any ather type of

coating pan,. skic 'CO P.Ue- ABT'™ pan. Hi-coates "GLAIL 11" immersion.sword process, the
"DRLAMTNP p;?@?g?tél&r,%‘?ﬂg?lglﬁﬁé ‘é?ﬁﬁ%&ﬁ?ﬁﬁqeﬁ%ﬁfﬁﬁéﬁ?ﬁﬁm el ookt A THER T
equipment EERTEREEISE e PralooTs & pamRistivatie shforrrieiaged otitienifivention can also be
used to teafa4sBS in NoR-fuHAIALATRAISRBs Hekarly irciaRmaninalslsush@serianet limited to,

bovine animals, swine, ovine animals, poultry (s as chickens), and equjne animals, and other

domesticat&g egﬁi%glesctgﬁc%ﬁ% ggﬁ%cecgﬁfd a s(aaﬁoﬁeaﬁ%%uggw?ﬁlﬁ?bﬁﬁ %Eﬂi%%ﬁg? ,2 er?ﬁ%ﬁ‘n aceutical

formulation<ofsitehimuanivricarehevide tte reatio 8 Srdis daspan fivonshoiiearimaissparticularly

food animalg seichrasicatlgs apﬁfpaa%&wi@& {.i15e0Epotatagh e pharmacglicaleameesitions of the
bitd

invention i{\%o the animal's feed. [00771According to the methods of the present invention, the

pharmaceutita %’6’%&3&%@ AP AR Th O s s PO S RRQ Ay BKTH IS YR Bithe invention
are ad.ministﬁaﬁlgpmmwféﬂ, mwmimaammn&gam@imqtmlmﬁtﬁswdeﬁm@m wtg/day of orally
administered.gnigrie %ﬁﬁ%‘*&r, w?ﬁgﬂ%y."i‘r? eeific gmbediments, Eﬂ%@&%@éﬁ:@%& gompositions
comprising crofelemer aré administered to’a subject in an amount of between abou E&lmg per day

and about X006 GRRYIsforTde Ik BRiethihing WHemE S apjdetmarcemu Saliorefsisd&ninant IBS or
alternating gissifeattoastipatidhepreeominani-BElany Heknd aanbaused Dsthgeartda.diagnose the

subject includin not limi o, the Rome || criteria far diagnosis of irtitable oyvgls ndrome
(Thompson'ét al., , Gut'4 uppl 1D:11-43- ). Briefly, O jile ria state that
e o e g P S, ey R G TG O LR
for at least a2 aksslornse hsrseldy wingai dems doLrivebinstiae prebeditien]dbmb hths ofgdominal
discomfort m&a&wsb%tém,tm&fﬂmﬁa%%tﬂr&%ﬁ%b@I@ém&ﬁ HefRcRiN. AR/ Ofiel P5IFFL associated
or

with a change, in frequency of stqol; ) onset associated with a changé in form (appearance)
of stool. E ar %&l‘%ﬁ%@#@ﬁ ggo'iﬁéld erﬁfgﬂ?:yaﬁ inal SRR UL e Esminal
fullness, blebtrigldibwrelling, dbomealstodidubduéhayg/idey, fevoer tHan thegéeshaivaltniosements per
week: hard, i g Rk olORiR: SIEAIBIN Gl 2-DRelmay efaRl MIaRGY 3 dgalng glicomplae
bowel movement For example, abnormal stool frequency, e.g., fewer than three times a week,
supports the diagnosis of c-IBS. Exemplary symptoms of a-IBS include periods of fewer than three
bowel movéments per week; periods of more thit three bowel movements pre day; sometimes hard or
lumpy stools, sometimes loose or watery stools; straining during a bowel movement; urgency; feeling
of incomplete bowel movement passing mucus during a bowel movement and abdominal fullness,
bloating and swelling. Patients who switch between constipation and diarrhea have consistent
abdominal pain and discomfort with both



DEFINITIONS 100791Unless otherwise defined, all terms of art, notations and other scientific terms
or terminology used herein are intended to have the meanings commonly understood by those of skill
in the art to which this invention pertains. In some cases, terms with commonly understood meanings

aLe dlzfine?dmeﬂi@mig,lr ﬁé&ﬁttyﬁn;ﬁgmafgarmﬁﬂwefe@memnd@égm(ﬂhsimm@ﬁ sigbtuglefinitions r;lerein
should not.necessari cQustr 0_kepresen ifference nera
u g’%lg ﬁé%yﬁhﬁ% %bsmggc%#, AR 450 &%@aﬁp%}% ?fp‘% nﬁ'g%@a;}? Y& Whahlssgenerally

understoo e practi the present ntion will'e unless otherwis€ indicated,

conventior&irwGHiligeed o OISR BI8lBgy o TEid i MGTrEEbHS ARINEERIHAG GESSl eEr dbiology, cell
giolc;]gy, k;:‘}_@hﬁiﬂtﬁ&ﬁ’axﬂi&faiﬁi&%@é%%@%&%&t@%ﬂ%@éﬁ%lw&ﬁﬁ&g@rwﬂ?@'Hﬂlﬁj%ilhOfl the «'(a;t -
uch techniques are_explained fu the literature, sych as, Current Protgcols in Immunology (J. E.
Coligan et} “Bgg" %@’é‘gqgﬁ‘l]élg(%hﬁé)s%ﬁﬁf’e %%fgﬁﬁ?glﬁého%@iﬁ%%wgﬁ?#‘gﬁ%ﬁ?iﬁ%oaecular
Biology (F.cM{slasubelcstibl . adisistt88 T oimchubivng supplementsirougib @002y} malézular Cloning: A
Laboratory, Mansia, tif£aHign 4&@@%@9@@5&8&%@@Lo%@%)ﬁdﬁfﬁe}mso%p%mm%hain

Reaction, (Mullis et at, eds’, 1994): The Immunoassay Handbook (D. Wild, ed., Stockton Press NY,
1994); Biod8itigatameiiainERTB SRRt &g rerdpsh hant &bl %ﬁﬂérﬁw}é@ﬁ%%‘( Hethods of
hutinmologibakAsslyisis dfy, Magsayetiont/ 5. Albért, anabdlitATsStaindsy ells otiie rdiniaVCH Verlags
gesellschaft mbH, 1993 low and L Usi ibodies: ry fMan d_Spring Harbor
Laboratoryelt-;lr;ge%dlgl:n 8%‘?6 é%l_r%l%?ﬁg? Er,oﬁlr?@?, @gél% e%%fg%éhe%gtg g%i% S., Céﬂr%r%?ér%tocols in

Nucleic Aciiditbinisthyesoiaaing BEoasatne ?M@%}T%@@}g, FROuDIAS mechPidrEf, the term
"delrivatlive'r'ﬁﬂg, %&%ﬁgfﬁ%%ﬂ@@%@ﬁ@ﬁ@@g%ﬁ,eﬂ:\é@{ig%fﬁfg@o&@;ﬁﬁﬁ%dtﬂwlaﬂﬁl@ ingrganic
molecule that is formed bhas on the structure of a first, organic or inQrganic m e. A derivative
of an orgarft O?ﬁé%%ﬁ?g’ib%?%%éﬁpﬁ?%i ol %ﬁifg%‘ t%,ogirrfl%?erggiealbrﬁg{j#go%%.g.,Ogﬁg%dition or
deletion of abbwydfokyherredting|4 bihyk, chrivo Xl aminkocbdp( exterifipdtioh, miicylatibAr mg,
phosphory'@&&@,4%%?&%9%50%@9&339@4@!‘5%@9%%5_&9%&,]@@%&55%nﬁggmwesigr@:polymer"

refers to compounds comprising three or more monomeric units which may be the same or different.

Thus, "poly#R 78fcietd g e AP eHEEN B RS T8I Pty Afer Sas R 2838 molecular
weight andiosohablengligomerss (80824 seebersin; H1e tegmadsublsciiantbipatisntizare used
iorenar denRl B Heeakierely e Isnsesieshardso et n nan Rl cleraby 2
mammal including a ndh-primate (€-9., a cow, pi&, horse, cat, dog, rat, and thouse) and a primate
(e.g., a moARE, Eicmasbouy ichibg 6bmbike, abRita2idmantbard Rioreraeel 258 B8 uman In a
preferred egpbediment: the,sUPIEGhIS @buinan nig, alvne SIRbodiment edgrmbistbieckgxcludes
those subjects suffer. from.or have been diagngsed with sectetory (acute).diarrhea. 100831As
used hereif, %v ggo?rﬁ%g"targoa t‘,"' re%‘ﬁhg%?&a%(? 'Iﬂ%ao?r%t' 3?%#eirn %%%e@eﬁﬁb%%%d@c%ﬂgﬁj amelioration
or eliminatiehoof 428ymmtdwebAzdmplisbeio sl o¥BE0oEsEnebmYS8rage ALIOH, 48U mation,

amelioratiogyafeliinationof assymptoraefxdBa’ Mdhesianipxkalihenrasentiyeatonrefers to at
least one of the following: prevention of c-IBS before it occgrs for example, In patients that suffered in
|

the past frofR &I BS BU% A oW MRS P8 oF riigafsh >4 eratRS ot Sl By 8% (as
determinedabyuf@t)éxagnplﬁut_tiﬁé(reﬁgmmmﬁammgdmma‘jﬂlmgﬁpmﬂmﬁ@mhabbm(hggociated Wi_th
c1BS; redughon glanudgallefbYIRion ebiplisancas MARGHH A darieARpg ine severity
of an existing condition’of c-IBS; elimination or reduction of oné or more medications used in treating
the subject 2P 7eATBERPHLAZ UIRBSBE RiiPlort ey B tefiiindd B fhoukampRe: measuring
stool frequestey: deterpiningisioosONIste ey, HetetouniTg pRINBSsOTIatag wWibbit-TRSmANY amount of
reduction in the seyverit a symptom,. even jf some, of t mptom, remains at a. |l [, more
acceptable? 081 ﬁr%eéﬂn%éé’%%z ' ,W@e%%ggg%glafs%ngd %ﬁsﬁ%‘a@%’h%g%{tn%gffﬂ%f%ﬁc relr?‘?édiation may

be evident abaih $Aérogsetinistas| fracrrstt 2 fevwe gt ot3daie. [DORS KSihceec RS i848IWay's
accompanigg by 91heLNoRMHaErAEA elaRH BWMRIOMS:SHah A absdamizaldisaemien pain, bloating,

fatigue, sleep disturbances, sexual dysfunction,
g about 875 mg, about &) mg}la out 885 mg, about 890 mg, about 895 mg, about 900 mg,
about 905 mg, about 910 mg, about 915 mg, about 920 mg, about 925 mg, about 930 mg,

about 9335 mg, about 840 mg, about 945 mg, about 950 mg, about 955 mg, about 960 me,
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headache, fibrornyalgia (muscle aching), dyspepsia (upper abdominal discomfort or pain), chest pain,
urinary or gynecological symptoms, anxiety and depression. Reduction in at least one of these
symptoms is also encompassed by the teilu "prevention reduction, management or elimination of a

symptom ofsempialiontales i L0B6HASISbBRID 1he JEIPS s aR gament and
"treating"” refer %%hgﬁgrevengon, redyction, amelioration or elimination of a’symptom or Tomplication of
&I a0 i

a-IBS. [00 B BUSRY ST & e lBiro et oF d28ymptom of a-1BS" in the
context of tH¥#resent invetitormbidisitntabiahsimreation e laltayingonrayertiometarBs before it
occurs, for hRledRRatientsthat suffered.in the past from a-1BS but are now in a period of
remission; gleﬁiiﬁation of establigs@ a—Igg a@%e%r%%esagsy%?r lgxbg%ﬂep e %mreft%r§ hormal stool
frequency) *EFTSTRSHEBERR Fraied SEatsashint adomeselabnun25h ars st daireul dbpmipto of the
disease asmyhifested; by h-dRssehgedatdfr severity of an existing condition of a-IBS; elimination or
reduction o or more, medications. used in treating the subject. The reduction in the undesired
symptom rrgg%ggle deterr%ll%ggf g%"%%x%ﬁ%% ﬁ%‘%{;‘i%?ﬁbs SEBIS GRS R RSP G Eool
consistency gegfipbghs diridie sonfiiensvwiiiha B Sedmndmoimnchiesttio it tbesserity of a
symptom, &veR ik sape o ba:SHTRLOTERMIAINS Al AN BRIEASSERIANIG GG GIagagement’). s
evi

encompassed by. the term herein defined. Such remediation may be ent as an ihcrease in stool
frequency, ?é%?éhx%ﬁéub?r[%%‘%déé’léiﬁ%%%é‘ﬁg hirayeeh seesilis ambediyestnie tahet is
dianhealcotRfipativatsélatedRYRRAGTRD siich asfahvdd enibaligheanrtslpains Beatingfatigue, sleep
disturbancegs, é@éﬁ@é&}(&{%@g@pgﬂg%g ol ' scle aching)..dyspepsia (upper
abdominal dicsgg_ mfort or pain%, chest F%a?ﬁ?grieﬁgﬁé% %&%%é%&éaﬁsﬁnﬁ%%%%%ﬁ%@%ﬁd depression.
Reduction ABERES S B ARG SeHR soBREB RS I My th SRl Alrre GR&RIN reduction,

managementometiigetian dhasymplemedcamplitationsfadle. Hh0Q8 3l siused Hargin, the term
'therapeuti%ﬂ%y- gf?é%té'}{%s%x]r%gunt" refers to that amount of the therapeutic agent sufficient to result in
or a-

the treatment of c- S, to prevent advancement of c-IBS or a-IBS, cause regression of c-IBS
or a-1BS, ofif*&hhancedrriprovatpdirisats b tionffeci(s) ioffamotherithetapeutipazer:administered

to treat o Pl RS el 009UTNE.lollawing. serlosal bxamplesaie RigseRied for purposes
of illustration _q,d,no%%/ %o limitatipn an the scope of the invention EXAMPLES EXAMPLE I:
PREPARATION OE REBUT REATEERMUPA PRS0 tioe sehisarpelow #&tliustrative

methods forenfstofartarhantpatkegiogoritiffersih preferted pharhacrl trahfesad|ations of the
Erﬁgrxggﬁﬁag@[)%r@g&g%ﬁgggﬁé%%&g%@%%&%%S?léfaﬁe%%%%z”é AYERHR] 1A
, 1o, amminum carbonate, alumimmum hydroxide, Wsmuth submitrate, bistmuth subsalicylate,
calcium carbonate, dihydroxyaluminum  sodium carbonate, rnagaldrate, magﬁssium
carbonate, magnesinm hydroxide, magnesinm oxide, and mixtures thereof. Compceunds- that
are able to reduce the secretion of stomach acid and/or are able to rednce the ‘acidity of

stomach fluid are well known in the art and inciude, but are not Hmited to, antacids
(aluminum  hydroxide, aluminum carbonate, duminum glycinate, magnesium  oxide,
magnesitm hydroxide, magnesiom carbonate, caleium carbonate, sodium bicarbonate),
stomach acid blockers {cimetidine (Tagamet™), famotidine (Mylanta™ Pepoid™),
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
govenmment ageney and is able to reduce the production of stomach acid and/or reduce the
acidity of stomach fluid can be administered in combination with an inhibitor malecule, such

as crofelemner, in accordance with the methods of the invention.
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[0092]Detailed descriptions of the batch formula and methods used to prepare the encapsulated
enteric coated proanthocyanidin polymer composition bead formulation based on sugar spheres are
provided below. Each hard-shell gelatin capsule contained 250 mg proanthocyanidin polymer
compositio ric coa ;ag:.ﬁ, e [ aged in HDPE, bottles containing sixteen (16)
250 rug cagﬁgﬁh. The%é?ﬁuléﬂon ?or e%iﬁ%%(%gﬁé?ggﬁ%mﬁ%ﬁ"ﬁ%@ﬁ?‘?@r"%‘%@éﬁion beads
contained 17739 /\H5SHnon Beréeseutsiaitge o phitse s/ HoHs compsindP arap ftod HEQ884060),
64.5% proastitenjaidibpalinBictenpasiHeNEam.G. Achierh:L 2%y drom y@?&?}%eellulose
(Methocel Ecglge%%%g%w hemical Co., lot #MM9410162E), 0.5% Opadry Clear (Colércon, lot
#883563), 14.5% ™ AGHTTm L 30D" (Rohm Tech., lot #1250514132), 1.45% Methyl citrate
(Morflex, lol ¥N8BC291 )nglyesigiimendstémeato(rmwitof-088:r RofimeTiegh clots#5022Rand purified
waler (0P ooRaEsay a1 o cainaspldian aaA g ihe aloaaih oyapidinnolinier compositon
was p_r(_epargé:l CP %gdl hg:ﬁléﬁxyprgpylme hylcellulose and the proanthocyanidin composition
to purified WajterXT gF%%ﬁ YR PRGSO Ierarh dnenPrafartiudis dnsreclofdedeintmthe product
bowl of the #utd Sisehpndbefsom(bliorRsecisian:CrateickaeRebime baal ionas:thendayered on the
nonpareil s b ing,t ti n fluidized nonpareil seeds at a target bed temperature
of 30-35C. %gr%gg tﬁ?%ﬁ%%ﬂ%o%%ﬁ%%n%%?ﬁ%eﬁgﬁ% @rh%lg b2 %"E%?x%%f&‘é?ﬁf $&31 dBatusing
Opadry CleBF TP se frletop idfyroiteiedvith Pemitict &/ slesst SE)wasdpptipd with a
target bed tempesaitarte of 30-35C. After the seal coat was applied, the pellets were discharged and
screened t 1000 g and 425 p.screens, and the layered spheres larger than 425 p and smaller
than 1000 g%gl:a_charg%a%‘gc _?r’w‘?g%éﬁfml SETRYS R SF. Ridarinkme ctRdeiEre gostng solution
was preparBd By IRl Wit yektititennd ghitenpancmestearaie trafates tsidagdheenheated to
65C and themupdgnd-thig,S ot R the.; Al 0D5%:, The resulting enteric coating
solution was g%%%us rayed ont%gtﬁrllngé P%e%ggjr%ghpe?es mat%e\é fﬁ%dﬁigé%ggdsg?%c%ioﬁ 4t aBkd
temperaturé of 30-35C TR SHYHESHRENC BosBR2EHIIoh \Wiks TayctbdBh 296 headsBased on the
results of théddiedobisalpiggtigating that the proaraliocyanidin polymer composition waspresent at a
concentrati 52.9%;the snteric. 2 beads were hand filled into, a, Size #0 hard shell gelatin
capsule to g%/@i%e a 25?%6955(%%39@%%;@%%&8 %_’éea ij%&%’%‘fﬁ?&fﬁ% ﬁ?ﬁ?—s@%ﬁle%f vifth a heat
induction liREY SRS PRETREY il ermpeitme AP istutioProantsoryhmamisiyonet dmateric Coated
Beads BatchiSizenbtthit gnivaRawcddateral Ameunt Usad RefBalchd-sugarionrargll Spheres, NF

(40/60) 10%@&@9% %%@a%@iomﬁng one or moe symptoms associated with ¢-IBS or 2-IBS. In one

embodiment, & directly compressible proanthocyenidin polymer composition (7.e., that can be
directly compressed, without excipients, into a tablet of pharmaceitically acceptable hardness
and fiability) cornpressed into a tablet, opticnally with a lubricant, such as but not limited to
magnesium stearate, is enteric coafed. In another embodiment, the pharmaceutical
compositions of the invention alfernatively include ome or more substances that either
neufralize stomech acid and/or erzymes or are acfive to prevent secretion of stomach acid,
These formmiations can be preparsd by methods known in the art, see, e.g., methods
described in Remington’s Phapmaceutical Sciences, 18th Ed, ed. Alfonso R. Gennaro, Mack
Publishing Co., Easton, PA, 1990,

[6633] In another preferred embodiment, the pharmaceutical composiion cormprises a
proanthocyanidin polymer composition prepared from a Crofon spp, the dosage of which is
not less than 2 bicequivalent dosage of orally administered enteric protected crofelemer of
250 mg per day, preferably not less than 3500 mg/day. In a preferred embodiment, the
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Proanthocyanidin Polymer Composition | Hydroxypropylmethylcellulose E5, LISP (1(29{32) 8.7gm i

Opadry Clear (YS-1-19025A) 2.9gm 279.4 gm |'"EUDRAGITTM L 30D-55" (30% solids) , |

Tnethyl Citrate, NF 8.4 git -
proanthocyanidin polymer composition of the present invenfion is crofelemer (CAS 148465-
45-6), |
[6054] The compositions of the invention can be provided in any therapeuntically
acoeptable pharmaceutical form. The pharmaceutical composition can be formulated for oral
admnistration as, for example but not limited to, drug powders, crystals, granules, small
perticles (which include particles sized on the order of micrometers, such as micrespheres
and microcapsules), parficles (which include particles .sized on the order of millimeters),
beads, microbeads, pellets, pills, microtablets, compressed tablets or tablet tritorates, molded
tablets or tablet triturates, and in capsules, which are sither hard or soft and comtain the
composition as a powder, particle, bead, solution or suspension The pharmaceutical
composition oan also be formulated for oral administration as a solution or suspension in an
aqueous liquid, es a liquid incorporated into & gel capsule or as any other converient
fornmilation for administration, or for rectal administration, as a suppository, enema or other
convement form. The compositions of the invention can also be provided as a contralled
release system (see, e.g., Langer, 1990, Science 249; 1527-1533).
[0455] The pharmaceutics! formulation can also include any type of pharmaceutically
acceptable excipients, additives or vehicles. For example, but not by way of Himitation,
diluents or fillers, such as dextrates, dicalcium phosphate, calcium mi_lfata, lactose, celliose,
kaclin, manmitol, sodivm chloride, dry starch, sorbitol, sucrose, mositol, powdered sugar,
bentonite, i:nicroarysta]lme cellulose, or hydroxypropylmethylcellulose may be added to the
mhibitor molecule fo increase the bulk of the composttion. Also, binders, such as but not
limited to, starch, gelatin, sncrose, glucose, dextrose, miolasses, lactose, acacia gum, sodium
alginate, extract of Irish moss, panwar gum, ghatti gum, mucilage of isapgol husks,
carboxymethyleellulose, methylcelliose, polyvinylpymolidone, Veegum and starch
arabogalactan, polyethylene glycol, ethyleellulose, and waxes, may be added to the
formulation to increase its cohesive qualifies. Additionally, lubricants, such as but not lirmited
to, talc, magnesivm stearate, caleium 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 silicen dioxide or tale may be added fo improve .
the flow characteristics of a powdered formulation, Fin_aﬂy, disintegrants, stuch as but not
limited to, starches, olays, celluloses, algins, gums, crosstinksd polymers (e.g,
croscanmelose, crospovidone, and sodium starch glycolate), Veegum, methyleellilose, agar,
bentonite, cellulose and wood products, natural sponge, cation-exchange resins, alginic acid,
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Glycerol Monostearate 1.4 gm Water, USP (Removed during processing) 1284.8 gin 1B.
ENCAPSULATED ENTERIC COATED BEADS [0094]Described below are the formula and methods
used to prepare encapsulated enteric coated bead formulations that do not contain nonpareil sugar

spheres. Ongdormtiatian cantaips §i}'“§é° [w. proanthocyanidin polymer composition, 0.5% w/w
Opadry clear, 14% wiw _@3DRA% 'I'_Tﬁy?l{_x > B5 @%ﬂ)ﬁ%@ﬁ@%i SERE L8R glycetyl
monostearalé 260k Firddsreratinpseiiba fenatetonith issatestiation of Opadry clear in a 16 liter

aeromatic Mﬁ}%fluidized:beﬂaomga@sgf Wit 2850 mMY Ursigtieqlumn %&%%?égwgf&aroar@eters for the
application 9 &ga%locoggo were n@le temperature, of 50C to 60C, an outlet temperature of 25C
to 40C, an air volume of 30 10 40 EIEZ’I’-I g b@@ﬁ?ﬁ?é%ﬁ%%%@%%f@%%ﬂmir pressure

of 2.5 Bar. Aﬁ@?@ﬁi@'@ewmﬁamapﬁﬁum@éwgmmwmmﬁwmﬁ%@eads larger
thar 2 b anchsmalsn dhon 000 und Be:Reads e aRionr e sispaere fion chargeg back nto e

fluid bed prggeesé%e%éo enteric coating. For eac 0 grams pr%rg_n‘f ocyan composition

beads, an enhtaric coatiny SaLpRASBIFRAsBiehaF et Fremply o7 egiearns vEbDRMEIFtHan is 30D-55"
24.36 gramsniietrflatit &6y 1, Beagamsrgiybsrinbnesicanie ardniABizR srams purified water. This
suspensionNas. pk tirking the "RU GITTm L 30D-55" suspension continually and,
in a separate coﬂas}’rﬁig{ﬁ%%%gr%%%é%n “h%%[negégﬁ?gr%ﬁ%uf\ﬁ%?ﬁ@% Pt BRRAaRR T S5ted water.
The Methy! Cift SFERSR FIHITENRLTHEPEREBIIG PPN BRAIG FhTtd InReBpE&tspspension, and the
resulting coatingsaippredsinnrstifiied dutintdhe CRHRY NGRILRISAR Ruidseftling, The heads were then
coated in th&ﬁﬂiﬂi&g&@g%ﬁoce%é)%der the g following parameters: The inlet tempera?ure was 42C
to 47C; the ‘Outlet temperature was 28C 16 S4C (R RIvoaHE ad Bosaerenm e s rate was
6-12 gramsHhfih GrAEneRRpdear presiivine wasd:5IB pertibhen dbu pingrentercCeatgdbheads were then

filled int i ' . IC.COATED GRANU D POWDER
FI> :R'II'rIICOLE gﬁ@@&%&ﬁ%’kﬂ@ iin gagsle. 1CoENTERIC.COAT AR Spo vImer
composition is administered in tablet form, which tablat is baclkfilled with microcrystalline

celluioss,

[885T73 In one embodiment, the composition is directly compressed, that is, the
composition of the invention, with or without any excipients, can be compressed info a tablet,
or other pharmaceutical formulation, that has & pharmaceutically aceeptable hardness and
friability. Preferably, the directly compressible pharmaceutical composiiién can be
compressed info tablets having a hardness of greater than 4 kp (kiloponds), preferably a
hardness of 8 to 14 kp, more preferably & hardness of 10 to 13 kp. A directly compressible
composiﬁon can be compressed into a tablet that has a friability of not more than 1 % loss in
weight, preferably less than 0.8% loss in weight, more preferably less than 0.5% loss in
weight. '

[8058] In a preferred embodiment, the directly compressible fo:rmﬂaﬁon consists of
99.93 % crofelemer and 0.07 % magnesium stearate and is ccated with a methaerylic acid
copolymer, In another preferred embodiment, the pharmaceutical fornmilation comtains a
directly compressible composition but no excipients, additives or vehicles other than an
enteric coating; however, the formulation may contain a habricant, such as but not lix:ﬁted io,
maguesitun  stearate. Preferably, a dirsetly 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 miability (niot more
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[0096]Described below is'a method for formulatina the proanthocyanidin polymer composition as
enteric coated granules or powder (microspheres with a diameter of 300500M) in either hard shell
gelatin capsules or suspended in an oral solution. The proanthocyaniclin polymer compaosition powder
particles atempiéparsdioyHig-shederppide than Xy oftscp raghh codanigiropdyahts ¥8mposition and
hydroxypr%xlwﬂ%ﬁeﬂ%gw a high speed mixer/granulator. The proanthocyanidin polymer
composition granules are prepared by spraying ponvmyIpyrrohdone on the powder in the high speed
mixer/grar@f@r so that th&geRrerp éiitﬂi‘gé’ S e FArER R Tob e Iyt B%HY fluidized bed
eCIU|Dmenbﬂ&%ﬁ&&%@%@m&ﬁgsﬂmteﬁammrmaa&@mm&madmmm@m|xed with

water) andt en coat%%wani&e e}p%ielen%10 %tl@g_mEU B{A%]a;g@ Iﬁug%ﬂ?%%&gx? ueous

dispersion cont‘alrlng y me late po mer substance IS supp |th 0.7%
sodium IauMb@lﬁ@W(@@%ﬁ@@@W%W@b pirsigUi N PRfeasFrs SZOyRESeh iisiiats, to which
the plastlcgeMteanxtpgf%@ammmegwm gr@h@@@@tt edmprevadhpelagticity of the

coating. The fln composition of the enteric ted ris 8% w/ ntho yanldln polymer
comp05|t|oat’i1 %Wf%ﬁﬁﬁ%ﬁﬁ%fh é@}f‘ﬁ%gg Yvote S WS} pag\%i)cffei;r Jo Wiw

"EUDRAGHETawlr SHEat of ﬂﬁ%&ﬁ%ﬁﬂ&ﬂtgﬂ@tﬁa@e@m@c@ﬁwwmycemﬂBn@kst@éné"te The final

compositiof 0f, INg CAERIG,GaRlRd &@Mﬁ&%&ﬁ%v@m&r%%me@ggmgtymee@&mposmon 10%
polyvinylpyrrolidone, 1.5% w/w hy&oxypropylmethylcellulose 0.5% w/w Op %@/ clear, 14.5% w/w "

EUDRAGIPPHE S6852d90 PS0sine Sty SrAhamasiis S50 Rt Bigterdith | [00971The

enteric coaﬁgﬂ;@t@&@tﬁ@ﬁyﬁQMmﬁiwﬂﬁ mm;gmsﬁm;gmcﬂeatﬂraﬁaﬂmteagmbheﬁﬁe&lhnto a hard
shell gelatin capsule in an amount which provides a suitable dosage, [0098]The enteric coated

proanthocyaniclin polymer composition granules or powder particles can also be suspended in a

solution fol @éfadminiBemens phiticatatsefer ivethaprerasrhmish asac TerilagisipelvsibiEolution is
prepared b%éNﬁt@n&&&t&mss}m%ya@&ylmstwléIq&em%&mtglsaﬂ@&w&tge@n@l@ 2 grams

TweenTm 80; mixing thijs preparation ta hom e|ty b he solution to 40C and
stirring for FRFOETRGRArSS Wasﬁtg tgﬁcﬁme 85805’%%? ﬁ%gégﬁl?éi bony Imﬁf?er (%%Pmposmon

powder pagﬁﬁ:te&ter @’anﬁte%@hme’mommm@mmﬁmk@e ENEKERIH?GQ)ATF@@IEWPRESSED

TABLETS Wrﬁgmn%@%%@gﬁpgy@%wﬁm%gaw%{ﬁ BMdth a diluent as

enteric coate tablets is described below. For each 350 mg tabl ,‘250 m ocyanidin polymer

compositiof & @%ﬁdﬁtéﬁb%lt??lﬁ?g%@tﬁkeégggwg @e*( DESoLTMTY)
and a sufficieuDR@SsTd niicracystattinBlEeRNOEEE ARMCBD!Dm Pﬁm@td@mwe total mass to
350 mo. Thess pafedts e,V Gr ARG IYRS 12  Wander AR 20 930 minttes of

mixing, 1.7 magnesium stearate is added and the mixture is blended for an additional 4 to 5

minutes. THEFERGRTHGED reaveE tine eoHapedsRelareac SEnRr T HEs cTaRstsP 60 it standard
concave IO%%oi@twmﬁtemtmmaaneqteﬂcamatmgamlﬁufe@r@p&m@rft@mﬁso grams

"EUDRAGITI ,ﬁing 5§aﬂ, rams trletﬂx upltrat 8@:3 (%f?l%ﬁ@n%z% mg tgr The tablets

are then plé% pe Orated pan coatrer“(e g. t‘i‘t’e system an otated at 15
rpm at 40CsThreiigrenyibcenitng dening Rivnas s A Gsig thédetidwing conditions: inlet air

temperalurfugf}4C-48G gl Al iRoRa e ol 286G $ECoRiadusk e HpeIR 9 29C-30C, a1

mm spray nozzle, a pan speed o 32 rp n airflow, of,30-32 CEM, an pr essure of 20
551 The (oGRS SRR G FECPROR BRI 8 SRR B G R Rb e Plet i

temperaturefofatg asdltifen eﬁteplsmsttngeeﬁistﬁt@mwhémIeteratﬁetndvatewiaﬁ‘ﬂﬁsﬂwmcu ntil the
ables have goglad IQUoOmIENREIAN oL ENTERIGCOMTERAIBECTLY GONRRASSED

TABLETS 00 A method or formulatin roanthocyanidin polymer composmon without a diluent

as enteric d@&téﬁ?ﬁ%@ﬁ%ﬁﬁ%ﬁ%@% ROBERGROIS A O pre &b B 8% thocyanidin
polymer compsitias \m&p@ﬂésceﬂ@aﬁagdumg t@ﬁhﬁamet&padfd@muad vk xefnopieatf witfra. 125 mg

tablets were e pr }g blerfgh&g‘1 60/9, wlwddg tlgs&pg;%@%ﬁ%%ﬁrgﬁgtt%g ”tEt pagﬁlmer
%

composition \?v]‘t W magne G Stearate wo minutes and Irectly compressmg the
material inty<kesedibeabasnr andny prkssnisingeubscrertafie s el aHiiEcBrcave
punches to a tablet hardness of 4-10 Kp, [00101]The core tablets were tested and found to have an
average hardness (n=10) of
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4-10 Kp, friability (n=20) of less than 0.7%, an average table weight (11-10) of 125 mgt7 mg, an
average thickness (n=10) of 3.9 to 4.1 mm, and a disintegration time (n=6) of not more than 20
minutes. 1001021 The coating dispersion was prepared by mixing, per 100 grains of tablets, 22.22

grams of a g% t’@% Gl -on" ion, kept gently stirred with a mixture of 0.67
grams trieth I%t,g{tg(\a/, 1.67 ramg%a%%%%%%éﬁﬁ%ﬁ%ﬁ%ﬁﬁ#gﬁv%%? Whi ﬁ%%%d%‘?(ed until
homogeneé%%‘? FHES 8i&HPSN was continually stirred to avoid settling. [00103]The tablets (in
batches of 1B2)00) wergphtatbehwith the efeling dispgrsign ﬂ&a&gﬁ%L?&%ﬁgﬁ%g& pan. The
tablets Wer%dﬁ@&?ﬁel{‘ (;P%Qart %t a spee (e)fa3-5 éﬁﬁ] a ere-warmed to a temperature of 35C to 40 C.
The tablets were then qoateélrsvlfﬁl e BnteTit s 5“%33 er%ﬂﬁﬂﬁ’%%‘mo}@\ﬁéﬁg@ﬁ ﬁ%n with the
following pAPRIBETRIHA SRIENEsNTise atme oIS HbYBHS, alii ittaus tiriciempapiueseh7 C to 34C;

a product temgelaiieiel 28.6ik325: BRaN gﬁﬁs&%éf&ﬁiﬁg Ir flaw.of 189 1o 240 CHM; an air
spray pressure of 10-20 sl%gound%;ger squsare inch); an ini |e:\1“lgll glgrrg%ré!t)g)%}?? 0 %@%ﬁglnun/kg; and
m/

a final sprafp FRSTSEATES G AR TR Phe taB R TRere prERgs Pl 185 Sutainaesemonie pan with an
inlet temperatireifludC ot 50€ rmdimipantispeethed, Jdetsnepiny Finallys thedabietsrgremaliowed to

cool to roonigfperatidre i RiheRan.al a peed.of 31051 n}mla:our f the 125 mg taplets were
] fored ZCFaln

than filled intg a size zero, o [ CapaLTe™, [ [
, opaque Swedish drange-colored ge capsute’] 4 ®nteric coated
proanthocy%?%ﬁ?ﬁrbcﬂ%é? SihpeRiiforridmete peistediso pepmyarstusifopeninplgrigsiedease,
microbiologiéirtestsiansatalility vendispaeanalytioa N-pronassdenis were AR Paiipped. In
stability stuglies, the.p cyanidi lymer.composition remained stable after six months of
storage at room ,ter_npé%gﬁgeqéé?ﬁgﬁ%@%@asﬁ%égl TS TBR A RIFEAHRS FRRY SRS Aditions.
Finally, theREe7@ tail1B e e moteses @sdheistbumtiaebetsan average hardness (rr=10) of 4-10 Kp,
friability (r2Qjeesjless tham@hsddaoa agedabletiweight (n=10). of 125 mg-7 mg, an average
thickness (n:GO of 3.9t04.1 , aﬁrll\éd%a disintegration timgﬁ()ng%) {):‘%%1& ?ng%trlg_%r?gngsv%nltnutes. IF.
ENTERIC %k’%ﬁ B’ﬁfﬁ@?ﬁ%&%ﬁ@‘éﬁﬁ%ﬁ@@*ﬁs g onsTRieHaTatmehb phifeatate
proanthocyztinspely ate dietiib ebifisiatewithaniba diluenscs eaeliceamp dinhiets Masgarred out as

described bejemiy dirggtly.comnrassi anthgcyanidin r composition was isolated as
described in Exa %%212, infra. The c%?rie %gfg@ﬁgﬁr%&p%gggg%%gg% r%]ﬁefiraléc}?%%l tﬁ%oﬁ]rgéml{‘bcyanidin
~ polymer cogﬁ/ﬂ‘éﬁé%gﬂfﬁgﬁ?ﬁkﬂ@%%ﬁ?%ﬂ@@@@F@%@Wﬁ%ﬁ@haﬁl?@r@@ﬁﬁ'ﬂm&h aaro@4R (30 mesh)
screen andighegertlendisigéitdoniipaheampasifion iskaipatersomdtalleyd.aubigfqofin.shell blender.

added to B e e o A PR B e Gomprossed.
into 251 mPEASRRE o aeieg to St Fhgpresnind dpamidatigolymer composition) on a rotary tablet press
to a tablet habe#jess of & liydiprapc-Hiabilibniess HaRRAYPALAOTERR.CatAY dispgrsion was
prepared b%!rﬁ&%%@%:rﬁ%‘ %E%és%gor};[ailsn%ﬁggeasas enteric coated beads in hard-shell gelatin

capsules. In & preferred embodiment, proanthocvanidin polymer beads are prejza:;ed by

mixing e proanthocyenidin polymer composition with hydroxypropyimethyicellulose and

leyering the mixture omto nonpareil seeds (sugar spheres). It & more preferred embodiment,

crofelemer, whichis directly compressible, without any excipients, additives or vehicles other

than an enteric coating, is milled and fractionated into beads {i.e., as beads that do not contain

the nonpareil sugar seeds). The beads may be covered with a seal coat of Opadry Clear

{mixed with water). A preferred enteric coating of the beads is “EUDRAGITTM L 30D” or

“EUDRAGITTM L 30D-55" applied as an aqueous dispersion corttaining 20%-30% wiw dry

polymer substance, which is supplied with 0.7% sodium lauryl sulfate NF (SLS) and 2.3%

polysorbate 80 NF (TweenTM 20) as emulsifiers, to which plasticizers, such as polyethylene

glycol and/or citric acid esters, are added to improve the elasticity of the coating, and talc cen
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g (7.5 g solids) "EUDRAGITTm L 30 D-55" (Huls America, Inc., Somerset, N.J.) (weight given per 115
grams coated tablets) dispersion. The pigment dispersion was prepared by adding sequentially with
constant stirring in a second container 39.59 g purified water, 3.30 grams talc (AlphafilTM 500)
(Whittakerptaide & 1B aniels, hadsnSauth 37| din fratdrni N cddti feOfoly €311 gadlideld\itedispersion

(pigment) %@@(ﬁ%%ﬂ?ﬁg@%%%%ﬂe% h%%&@egg%%)%.%%%riethyl irate (Morflex, Inc.,

Greensboro, N. e mixture was then homogeniz minutes or until homogenous. While

slowly stirrifif¢3he pigmene disEesen faadaiivad (Bthdng JoroReGitom of 3entes5"” ensisérsion and
then stirregigm8Qdpinidie pheiasesRRENGN SHiENgovass e AiRalee dLutingithessRraying process
to avoid settlin 'eE?OlOZil:Thgat /Ietsr ere coated in %e%'{cheﬁ of 50,000 in,@ Compy-Lab 24 inch/30 L
pan with tHS TEoWing Settings: 10-20 psPAtBmzing Air praSSie: EERBEFan et aF Bmperature; 5
to 6 inchesidiezicnipyioediistbdddistdicevan @rddhbsifiesthéste sy ftE HoRig Tdtdblets to the

pan, the papwvas jgeged.atiaspermel 340 23R AN ReREd 0406 T helahiets yuelg then sprayed to
a weight gain of 11 to 13‘5} %itt?@th following paramégt{ér,s: 27-33C taraget exhaust tempg_rature (to be

W
achieved WRTTEEAG AN SLEPEFADN Y FATLHSB0"6HE (B3t iy fa0meibr E EF AP div: and a spray
rate of 2-5 Eptaniplkd, Adfer achieving the desired weight gain, the heat was shut off and the pan jogged

at 35 rom kine labletsuese anled e halo.’ &&%ﬁﬂ&@%&@%@&ggggéted in size

AA opaque Swedish orange colored DB gelatin capsules (Capsudel; Greenwoo [00109]500

mg tablets WerePBRB R o8t CRERsEH ciseibad AP6vVE Bxdapiih soapatrsiyiv ascenihe hes of

25,000 tabietis-igocuaightignia.of &imita%, EXAMURIEZ:dROL ATHRN TR EGELY w/iw
}/Ecompressible

COMPRESSIBLE PROANTHO YIMEB_C,O POSITION [00110]A directl
proanthoc?%%m %%@m%%c%@rﬁfp%gg%%ﬂﬁ%%ﬂ} prepéar:é th{\éb%or%ir% S%Sh‘%aﬁf @(a%%ig’sw and IF
above) waglssiniendnosisatate | akbis phtheCrotion [Eehidrtsiamas foltoewsrefObd kij466tlitérs of Croton

lechleri latgx,was; e Wik d0iers Ruifigdwaienfos ton) miputes and then allowed to stand

overnight (12 hours) at 4C. The red su&ernatant,was pumped_intoba holding tank and the residue
discarded & lsupernARahah s 3Far S xPEor e Rih 06 e i alior by ARHEIEAEA minutes and
then allowingtherphagesi torsepakate:ithtie nebytanid| phiisend/asdlisdor didc@n dotheragiidous phase

was exvacieciunamgle imes wib 200.isks ubutangl eaqhme Ay egiog.ihe gapeous phase
was concentrated By ultrafiltration using ‘a 1 kD cut-off membrane (a low protéin’binding cellulose
membraneﬁcﬁmgm betlritaieInss HABY A G Gy e ar P sHssaniaieresyea2C). [00112]For
purificationfbyseplumn chrendtegrapbyiitdg ofithedriedextiast Waposition comprising the

polymeric proanthocyarnidin composiﬁan of the invention is formmlated as enteric coated

granules or powder (ricrospheres with a diameter of 300-300 g) provided in either hard shell

gelatin capsules or suspended in an oral solhution for pediatric administration. The enteric

coated powder or gramules may also be mixed with food, particulady for pediatric

adminisiration. This preparation may be prepared using techmiques well known in the art

such as the method described in Exampie | C, infra.

[0069] In general, the granules and powder can be prepared using any method known

in the art, such as but not limited to, crvstallization, spray-drving or any method of

commirmition, prefersbly using a high speed mixer/grammlator. Exemples of high speed

mixer/granulators include the “LITTLEFORD LODIGETM™ mixer, the “LITTLEFORD

LODIGETM” MGT mixer/gramilator, and the “GRALTM” mixer/granmilator. During the

high-shear powder mixing, solutions of granulating agents, called binders, are sprayed onto

the powder to cause the powder particles fo agglomerate, thus forming larger particles or

granules. Granulating agents which are useful for preparing the gramules, include but are not
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dissolved in 75 liters of purified water and stirred for 90 minutes. The dissolved material was
cluomatographed on a two colunin chromatography system consisting of a 35 liter CMSepharose
column (a weak cation exchange resin) and a 70 liter LH-20 column (a size-exclusion resin) connected
in series. Tﬁﬁl@@tgi%ﬂg& Lo%g%% to the, CM-Sepharose column, washed with 140 liters purified
water, and then eluted onio the %'1890& urlw‘lfn th _%ﬁl’i%?é%f é%ﬂﬁsé.’cg{% SRR pBift, the two
columns wérBYHietEpicb ddatinerasscp Rodrinulyeiiiong Y RYr serippsitiosovbitsletuteskdrom the

LH-20 columoith alitermabddled iars.acaonambianinsparepaleiadiniadOligrbotties and
e

monitored Wga%a )Y detceﬂctor £460,nm Fr&ctions containing material having detectable ‘absorbance

at 460 ran Were pooled andc sl Sy TRRIFSETF b SRRl ke coplpriveraIse (a low
protein bindirgveetsl Cseminimbegrrey. ihebeatddnate wasdiethusing-mgdiany EXERIAtOHH a waterbath

at approximﬁgggﬁggp%pes[g%mgge proanthocyanidin polymer composition was tested for direct
compressibglé%. 250 mgﬁg)rtions of the proanthocyaniclin polymer composition, in the absence of any

i
binders or é¥%&ilents, wHE pRSESETItD FeaBletigmekmbianeetsh wiag sty iftodiabletsdf varying
thicknesses{tipmthe Tregtenibe aressdee onytieconRAsANL armt ipie & theahinner the
resulting ta 15 ess of the tablets was then d ined.in a conventional hardness tester,
o A T R R

The friability of tablets having a’hardness o B BBl 118P 23 <1216>.
The friabilit§anEs &P eo8HEe3 Y weigyERAWP SEbS 280 MEONENTSCOMPOBITION, AND
MANUFACHddiiiNenéiitfate NF BREGHIR SR Y34 RHUG ?R@QH%)[QQ&MHE&S?{%Q product,

crofelemer, consists of an enteri¢-coated 125 tablet(s) aver-encapsulated in a Size 00, opaque
Swedish or’gﬁr_lnd% %Iﬁ?’ﬁ%ﬁ%ﬂl@%ﬁ%‘éﬁ%ﬁégﬁw %%fg%ﬂ%@%&ﬁﬂ%@@ EBRIS CaiB8ule contains

1, 2, or 4 enlesticicoefcbhtatsine. Thé telblét ediedconsidte iR SBheerofetemerae bu %
magnesium,steatate ad4dsgoaled,with %3?]95939 ic.aci olymer, 3E. COMPONENTS OF DRUG
PRODUCEIE)'00115‘1Crofelemer is s%v plied by Na %%%ar%#cgz:%u |ccr§?ss,e I%n’cef_.:’szgﬁo I mat 5ctu_red under
current Go It Bl @E@W@%@Eé@ﬁ@m@@&?ﬁ% pimarmetietpedipyisMallincicrodt
(or equival&itp@nd mests thepspetiieatisids:for magaesium steatigsas desciibed in 2¢AJSP/NF. The

magnesiun}mﬁ.gg%%ﬁ;gg%gﬁ%ggl tpeorjg%n%jfagptﬁrer}to gl% %eri%?)g/%rﬁgyn v;ggii}%ble squrces,

Microcrystalline cellulose Is"manufactured by or equivalentj and'me citications for

microcrystalfire: cétfifésd /s gisderlbairater zndshAI. Béth pigteniersityosiaetdow-tansityl
microcrystaltifpealtuose aee amployedid athaend i agikepReMMehisManactu E%%Q}XIDeGussa
under the t@ﬂ% D @x‘?, D /ira%ito .ﬁL?O-D 5) and rg_g/ets the specifications for methacrylic acid
copolymer; Type C, as descnoed 27 F Trethyl dir TSR B e MR X (Or
equivalent) &t Predts dserspésifcation SIOPRMTT¥itald Ry desitrbethin2thil SRMteF «Ealc is

manufacturgdsey Wniiadeen &darsangdDaniels (or equivalent) and meets the specifications for talc as
described %5% SP/NE, Purified water is supplied by the drug product manufacturer and meets the
TS peetey

specificatio purifieﬁ’ﬁ/ﬁ@?iﬁﬂf’g ABEHT o Peray Nt et §e Bpeded Size 00, hard
gelatin capseligibofiesrdndrompsratiers ppplietidy Copstigat iasidGreennoad «S6hddemanufacturer
certifies thaf.thg | { meet the current Natiopal Formulary (NF)
requireme?ﬁg ?fr%ﬁ(ﬁgtgi‘ rt?lz ﬁ%%g&#%% %g%@gg% 6N %%%%ﬁ%?ﬁ%%eﬁ' t@]The
compositioH'SFtfe TipTiredreshifg Al rmdnoeyst: demp sdincdesonsddlin Fatid powdd Table 3,
respectivelpathiesamgantled einfelamenanddnagrasit-ieaiatedshdinstedRased Ar.the anhydrous
potency of gp&g?[usgﬁ H@@ng&cwgi&goco%ectfﬂfo the tmoi ture coné%rilt of the crofelemer. The amount
of weight gain after Gating1s Appro. amately TO0%: The aiER B el & BiGRewBHH50,000 to
150,000 erfiefeeEbistiftdbidnbigabsaipritisertbeused dsentericuaatechtabletsartpladas| in a Size 00

capsule angehalilipghaithuicroe!y siadiokag]lulaRealo RACNWEIONE-NLAERARPRAE Slgnath and
placebo. Tabﬁe 2' Cgem dame of Dma Product e
cellticse Genvatives {e.g, sodium carboxymethylesllulose, hydroxypropyleellulose, and
hydroxypropylmethylceliulose, ete.). Optionally, a surfactant such as Tween™ may be added
to improve the action of the thickening agent. A preferred suspension soiution is a 2% w/w

hydroxypropylmethylceltulose solution in water containing 0.2% Tween™
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Ingredient Grade , Purpose __ Quantitative Composition (w/vv%) Theoretical mg/unit dose Crofel em
2/ CGMP Active _

(872} The polymeric proantocyanidin composition can also be formmilated as enteric
coated tablets. In one preferred embodiment, & proanthocyanidin polymer composition is
granulated with any pharmaceutically acceptable diluent (such as those listed above) by the
methods described above for preparing the pranules. Then, the granules are compfessed mto
tablets using any method well known in the art, for example but not Hmited to, the wet
gramilation method, the dry gfaﬁulaiion method or thé direct compression method, Preferred
diluents inelude, but are not imited to, microcrystalline cellulose (“AVICEL™ PH 200/3 oo™
and déxtrates (“EMDEXTM”). Additionally, disintegrants, such as those described above, and
lubricants, such those described above, may also be added to the tablet formulation A
preferred tablet formulation contains 250 mg proanthocyaridin polymer composition, 7 mg of
the disintegrant “AC-DI-S8OL™" (cross linked sodium carboxymethyleeliulose), 1.75 mg of
the lubricant magnesium stearate and the weight of “AVICEL™ PH 200/300” necessary to
brng the mixture up to 350 mg. The tablets are coated with an enteric coating mixture
prepared from 250 grams “EUDRAGIT™ L, 30 D-35, 7.5 grams triethy! citrate, 37.5 grains
tale and 205 grams water. This formulation may be prepared by any method well known in
the art.
{6673} In a preferred embodiment, a directly cormpressible proanthocyanidin polymer
- composition is made into granules by size reduction (e.g., as described above) and mixed
with a lubricamt, preferably, magnesium stearste. Then, the lubricatsd gramiles are
compressed into tablets using any method well-known in the art, for example but not Hmited
to, the direct compression method. Preferably, each tablet is 125 mg containing 99.6% wiw
directly compressible proanthocyanidin polymer composition and 0.40% w/w magnesium
stearate. The tablets are then preferably coated with an enteric coating mixturs of a 30%
suspension (6.66 g in 22.22 g} of “EUDRAGIT™ L 30D-55 %, 0.67 g triethy] citrate, 1.67 g
tale and 20.44 g purified water, per 100 grams of tablet. The tablets can be prepated by any
method known in the art or by the method described in Example 1E, infa.
[6074] In another embodiment, a directly compressible proanthocyanidin polymer
composition is formulated into core tablets of either 125 mg, 250 mg or 500 mg containing
99.6% wiw directly compressible proanthocyanidin polymer composition and 0.40% wiw
magnesiumn stearate. The tablets are then préferabiy coated with an enteric coeting mixfure.
The finel composifion of the tablets is 86.6% wiw 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 bif not Jimited to the method described szfa..
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99.93% 125 mg Magnesium stearate 27 USP/NF Lubricant 0.07% 0.13 mg T_otal 100% 125.13 mg
Table 3: Composition of Drug Product Enteric-Coated 125 mg Tablets Ingredient Grade

[0875) The compositions formed into small partides (which include particles sized on
the order of micrometers, such as micro spheres and microcapsules), particles (Which inchude
particles sized on the order of millimeters), drug crystals, pellets, pills and microbeads can be
coated using a fluidized-bed process. This process uses fuidized-bad equipment, such as that
supphied by “GLATT™, “AEROMATIC™”, “WURSTERT™”, or others, by which the
cormposition cores are whirled up in a closed cylindrical vessel by a stream of air, introduced
from below, and the enteric coat is formed by spray drving it onto the cores during the
fividization time..To occat tablets or capsules, Accela-Cota coating equipment
(“MANESTY ™) can be used. By this process, the tablets or capsules are placed in a rotating
oylindrical coating pan with a perforated jacket and spraying units are instalied within the pan
" and the dry air is drawn in throngh the rotating tablets or capsules. Arny other type of coating
pan, such as the “COMPU-LAB™” pan, Hi-coates “GLATT™” immersion sword process,
the “DRIAM™” Dricoater, “ STEINBERG™” squipmient, “PELLEGRIN]™™> equiprmernt, or
“WALTHER™” equipment can also be used.
[6076] The pharmaceutical formulations of the invention can alsc be used to treat c-
IBS in non-luman animals, particularly in farm animals, such as but nof limnted o, bovine
animels, swine, ovine animals, poultry (such as chickens), and equine animals, and other
domesticated animals such as carine animals and feline amimals. In perticular, the
pharmaceutical forrmilations of the invention can be used to treat ¢-IBS disease in non-human,
animals, parficulatty food animals such as catfle, sheep and swine by incorporating the
pharmaceutical compositions of the invention into the animal’s feed.
[6677) According to the methods of the present invention, the pharmaceutical
compositions of comprising polymeric proanthocyanidin compositions of the invention are
administered to a subject in a total amount that is bioequivalent to not less than 50 mg/day of
oraily admimstered enteric protected crofelemer. In specific embodiments, pharmacertical
compositions comprising crofelemer are administered to a subject in an amount of between
about 50 mg per day and about 4000 mg/day.
[6078) In determimng whether a subject has constipation-predominant IBS or
~ alternating diarthea/constipation predominant-IBS, any method can be used in the art to
diagnose the subject including, but not Hmited to, the Rome II crteria for diagnosis of
irritable bowel syndrome (Thompson e of., 1999, Gur 45 (Suppl 1):11-43-1147). Boefly, the
Rome II diagnostic criteria state that for at least 12 weeks, which need not be consecutive, in
the preceding 12 months of abdominal discornfort or pain that has two of three features: (1)
relief with defecation, and/or (2) onset essociated with 2 change in frequency of stool; and/or
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Purpose Quantitative Composition (yew%) Theoretical mg/unit doge Crofelemer tablet cGMPIActive
90.0% 125.13 mg ‘

(3) onset associated with a change in form {eppearance) of stool. Exemplary symptoms of ¢-
IBS include pairn, abdominal discomfort, such as abdominal fuflness, bloating or swelling;
abnommal stoo] frequency, i.e., fewer than three bowel movements per week;, hard or lumpy
stools; straining during a bowel movernent, urgency and feeling of incomplete bowel
movement. For example, abnormal stool frequency, e.g., fewer than three times a week,
supports the diagnosis of c-IBS. Exemplary symptoms of a-IBS include periods of fewar than
three bowel movements per week; periods of more that three bowel movements pre day,
sometimes hard or hampy stools, sometimes loose or watery stools; straining during a bowel
movement, urgency,; feeling of 'moompleﬁe bowel movernent, passing mucus during a bowel
movement and abdominal fullness, bloating and swelling. Patients who switch bestween
constipation and diarthea have consistent abdomsinal pain and discomfort with both
DEFINITIONS

{0679] Unless otherwise defined, all terms of art, notations and ofher scientific terms
or terminology used herein are intended to have the mearings conmonly understood by those
of skill in the art to which this invention pertains. In some ceses, terms with cormronty
understood meanings are defined herein for clanty and/or for ready reference, and the
inclusion of such déﬁm’iioﬁs herein should not necessarily be construed to Tepresent a
substantial difference over what is generally understood in the art. The practice of the present
invention will employ, unless otherwise indicated, conventional techniques of molecular
biclogy {including recombinant techniques), microbiology, cell tiology, biochemistry,

mucleic acid chemistry, and immunology, which are within the skill of the art. Such
techniques are explained fally in the literature, such as, Current Protocols in Immmunology (7,
E. Coligan e7 of., eds., 1999, including supplements through 2001); Current Protocols in
Molecular Biology (F. M. Ausubel ef al., eds., 1987, incinding supplements through 2001);

~ Molecular Cloning: A Laboratory Mamual, third edifion (Sambrook and Russsl, 2001y, PCR:
The Polymerase Chain Reaction, (Mullis er al., eds., 1994); The Immunoassay Handbook (D,
Wild, ed, Stockton Press NY, 1994); Biocoringate Techniques (Greg T. Hermanson, ed.,
Academic Press, 1996), Methods of Immumological Analysis (R. Masseysff, W, H. Albert,
and N. A. Staines, eds., Weinheim: VOH Verlags gesellschaft mbH, 1903), Hariow and Lane
Using Antibodies: A Laboratory Mannal Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1999; and Beaucage et al., eds., Current Protocols in Nucleic Acid Chemistry
John Wiley & Sons, Inc., New York, 2000,
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Eudragit L-30 D551 27 USP/NF Coating 7.4& 34.5 mg (10.4 mg solids) Triethyl citrate 27 USP/NF
Plasticizer 0.8% 1.05 mg Talc 27 USPINF Dispersing 1.8%

18080] As used herein, the femm “derivative” in the comtext of a non-proteinacecus
derivative refers to a second organic or inorganic molecule that is formed based upon the
structire of a first orgamic or inorganic molecule. A derivative of an crganic molecule
includes, but is not limited to, 2 molecule modified, e.g., by the addition or deletion of a
hydroxyl, methyl, ethyl, carboxyl, amine group, esterification, alkylation or phosphorylation,
immobilization or addition of a polymer.

[8081] As used herein, the term “polymer” refers to compounds comprising three or
more monomeric units which may be the same or different. Thus, “polymer” refers to high
molecular weight and/or insoluble polymers as well as low molecular weight and/or soluble
oligomers.

{06682] As used herein, the terms “subject” and “patient™ are used interchangeably. As
used herein, the terms “subject” and “subjects™ refer to an animal, preferably a mammal
including a non-pritnate {e.g., 2 cow, pig, horse, cat, dog, rat, and mouse) and a primate {e.g.,
a monkey, such as a cynomolgous monkey, and a Imrman), and more preferably a human. Ina
preferred embodiment, the subject is 2 human. In a one embodiment, the ferm “subject™
excludes those subjects who suffer from or have been diagnosed with secretory {acute)
diarrhea,

[00R3] As used herein, the terms “freat”, “treatment” and “kreating” refer to the
preventior, reduction, amelioration or elimination of & symptom or complication of ¢-IBS.
[0084] The term “prevention, reduction, amelioration or elimination of a symptom of
¢-IBS” in the context of the present invention refers to at least one of the following:
prevention of ¢-IBS before it ocours, for example, in patients that suffered in the pest from c-
IBS but are now in a period of remission; elimonation of established ¢-IBS (as determined by,
for exanple, the return of normal stool frequency); elimination of pain associated with ¢-IBS;
reduction of anwmdesired symptom of the disease as rianifested 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, measunng stool frequency, detenmining stool consistency, determining pain
associated with ¢-IBS. Any amount of reduction in the severity of a symptom, even if some
of the symptom remains at a lower, i:nom_ acceptable level (“manegement™, is encompassed
by the term herein defined. Such remediation mav be evident es an increase in stool
frequency, lessening of pain.

[0083] Since ¢-IBS is always a,ccoinpanied by other non diarrhea-related sviptoms,
such as abdomrinal discomfort, pain, bloating, fatigue, sleep disturbances, sexnal dysfimetion,
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2.6 mg Purified water* 27 LISP/NF Solvent N/A* 21.9 mg Total 1 100% 136.4 mg *Purified water is
removed during process. 3D. METHOD OF MANUFACTURING THE DRUG PRODUCT 1.
MANUFACTURE OF TABLET CORE 1001171A sufficient amount of crofelemer and magnesium

stearate., basede) ibepolancy aierotaiamer opanianiydiousbasisithabadivatsfanthe amount of

moisture, i sets? ed prior to manufarture Crofelemer is added to the blender and,maanesium stearate
cﬁeﬁ

is screened S AHASH 1D thes PSTOISRTET SFRR ARSfEIEHTEY ANtRmAENeRIfFOEEsPrfe 8r&%lended, a
representativiech et sammitenisisakersnapipdseeyiaiuts thete fipinedtidietdurtitst, berdsetresn 100 3%.
Blend unifeirifyiis. gt defermingd «LXGaRias hegdehdecause the blend is 99.9% active. The blend is

directly com@%ressed on a rotary tablet press, using74 inch round concave punches. Finished tablet
cores are d&%8flsted antFpSEL PFFit-cORtERT (& Stbait EoAmmGL PIY: (GerEsTarfst thethsanufacturing

run, pre-prociuetiim, rredscare penftirmechta adivattoa shegarandreompressiganafitheryess in order to
1z:ind (gisintegration

meet the ta}&dgggd t_abl eqmeé%%&kggﬁgﬁﬁg%ﬁc%ggg Irne ddltlgé‘lﬂ £¥ats)l|lt 8m°
are measured. During the manufacturing’run, tablét-core samples are taken at pertodic intervals to

ensure that e taBidis ot otohndaeand wmygeien ralsiot WetgHeathiernafstharfgliewingess.
Representaiierigileif aares miertak epahdr g shenbRoinRine R tidle. Aad endefihe pepduction run for

adc_iitional i&% foﬁr_ IQardness@ﬁtcbd'ccigrri%sls , c\)/vgai ht, friability, agaﬁ. gignt” ration. The average tablet-core

weight mug%%e Within BY6 of Xhe targeetecfgtla&ee%%’i%%%%;m : élran éf TEPE5EY> sample tablet

cores, tablércrramaste, rndisibrrmabsterbieqeooyitbtind dhefpeitentaetduwithGHIBS,
reduction of an undesired symptom of the disease as manifasted by a decrease in the severty
of an existing condition of a-IBS; elirmnation or reduction of ene or more medications used
in treating the subject. The reduction in the undesired symptor may be determined by, for
exarrple, measuning stool frequency, determining stool consistency, determiming pain
associated with a-IBS. Any amount of reduction in the severity of a symptom, even if some
of the symptom remains at a lower, more acceptable level (“managerment™), is encompassed
by the term herein defined. Such remediation may be svident as an increase in stool
frequency, lessening of pain.
[0088] Since 2-IBS is always accompamed by other non diarrhea/constipation-related
symptoms, such as abdominal discomfort, pain, bloating, fatigne, sleep disturbances, sexual
dysfunction, headache, fibromyalgia (mmscle achung), dyspepsia (upper abdominal
discomfort or pain), chest pain, urinary or gynecological symploms, anxiety and depression.
Reduction in at Izast ons of these symptoms is also encompassed by the term “prevention
reduction, management or elimination of a svimptom or complication of &-IB8.”
[00EY] As used herein, the term “therapemtically effective amowunt™ refers to that
amnount of the therapeutic agent sufficient to result in the treatment of ¢IBS or a-IBS, fo
prevent advancement of ¢-IBS or a-IBS, cause regression of ¢-IBS or a-IBS, or to enhance or
umprove the therapeutic effect(s) of another therapeutic agent admiristered to treat or prevent
¢-IBS or a-IRBS.
[0690] The following series of Examples are presented for purposes of illustration
and not by way of lirmitation on the scope of the invention.

| | EXAMPLES
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calculated. The percent accountability must not be less than 95% and not more than 103%. A
schematic of the tablet core manufacturing process is presented below. Schematic of Tablet Core
Manufacturing Process Weigh crofelerner Welgh magne5|um stearate Blend 1 Compress tablets 4.

De-dust Collect fabigpLereSPREBARINEIINGS BHELCRRBG09kEbTRe amount of

Eudragit(r), triethyl citrate, talc, and purified water is calculated and staged based on a nominal
tablet-core{#@¥ght gain Bésmﬁ’%d Peinfiedavitsirig chmgestiino dhsuitahigdantaidaraehadpged with a

high-sheargRixgiz.Ihe the E@%k&'%ﬁ&?x@&%@& ars-Adeshlo thegonipinan andimixedapibhomogenized.

In a separate container equpe with a opeIIer mixer, the Endragitt dispersion is charged and
mixed. The NFRPRASK M Gni ”féf?é’cﬁ%‘ﬁ?é Wl@%&@éﬁ‘?ﬁ?@@ﬂdraglt(r) dispersion and is continuously

stirred throughout shENPAEFHELADESSENTIR FRTOCAEDREAD®E parameters are adjusted as
appropriate and the lines are charged with the coaling dispersion. The tablet cores are charged in a

coating pah®@AH warmeletei's desatitionnind 5 Grightieasiainy pesbodisshicempeintite, the
average weighp®idhe et coies ﬁé@ﬁﬁ%@ﬁﬂﬁ&%ﬁ%%&ﬁﬁoﬁ@@iﬁ@eﬂ@%ﬁﬂﬁm ingalculated.
Subsequent the tablet cores are s gtg aﬁacﬁ) f' %‘%‘Iy V\iejcglht -ch gk(eéj unt|I t >§1tar eted weight
gain is met’ h%%r%’ “I%Ss%e AL %4 minikg o of" cores?f1 Pﬁte tATgete temperature
(35 to 4ocpraﬁuhwﬁeartémgeiamn«e mm@mmnetﬁat fteaqaemeﬁdtervatau%eﬁmlmmdcmed for 30
minutes at 4p¢ %%e@&ﬂtﬁi‘ﬁﬂgcﬁﬁd@éi @@%ﬁ@%@%&ﬂ@e@ﬂl&%ﬁ%&?&%@@ﬂ@% talges for testing.

The average enteric-coated tablet weight must be within 5% of the targeted enteric-coated tablet
weight. [00BHPETRINEXHEAM OoHETe AETUSTRER F1ER cettlind doatdd Bbe cE immesiafidheoretical
quantity of engerie;ﬂaaiedtmmlet&memmanmmd#ammmeemeﬁaem agoatthtaideiyiel¢aaisalated. The

percent aceaiaeyield mULABLDS e AR A ANCARLAOIS AL TR et core

spray-coating process Is | Iustrate
Dow Chenmical Co., lot ﬁMM?ZII 01 82 E}, 0.5% Opadry Clear (Colorcon, 1ot #5833563), 14.5%

“EUDRAGIT™ L 30D” (Rohm Tech., lot #1250514132), 1.45% triethyl citrate {Morflex, lot
#NSX291), glyceryl monostearate (Imwitor-900, Rohm Tech, lot #502-229), and purified
water {USP).

- [0893] The lavering coating solufion comigining the proanthocvenidin polymer
composition was prepared by adding  hyvdroxypropvimethyleelluiose and  the
proanthocyasmidin polymer composition to purified water (USP) and moxing urtil 'dissolvecl
The nonpareil seads were loaded into the product bowl of the fluid bed processor (Nior-
Precision Coater). The polvimer solution was then layered on the nonpareil seeds by spraying
the solution onfo the fluidized nonpareil seeds &t 2 target bed temperature of 30-35°C. Once
the proanthocyamdin polymer layering had been completed, & seal coat using Opadry Clear
(preparing by mixing the Opadry Clear with Purified Water, USP) was applied with a target
bed temperature of 30-35°C. Affer the seal coat was applied, the pellets were discharged and
screened through 1000 u and 425 y screens, and the layered spheres larger than 425 p and
smealler than 1000 p were charged back into the fluid bed processor. Meanwhile, the enteric
coating solution was prepared by mixing triethyl citrate and glyceryl monostearate to water
that had been heated to 65°C and then mixing this soluhon with the “EUDRAGITTM L 30D-
55”. The zesulttng enteric coating solution was then spraved 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 indiceting that the
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Schematic of Tablet-Core Spray-Coating Process Add Methyl citrate anc_i talc to purifieql water _
Homogenize ix Eu&agitllb dispersion Add triethyl citrate and talc dispersion to Euch-agit(r) dispersion
Mix Add tablet cores to pan coater Heat to 35-40C (exhaust temp) Spray tablet cores (4-8 gthan/kg of

tablet coregreamittargedadoagight soriposachethsptades: at 45c8Q6ne@dh of 52.9%, the enteric
coated bsads were hand filled into a Size #0 hard shell gelatin capsule to provide & 250 mg
dosage and then packaged into a suitable HDPE bottles with a heat induction Linsd cap.

FLLAT X 12 pretet LaAE

TABLE 1: BATCH FORMULA
Product: Proanthocyamdm Polymer Enteric Coated Beads

Bateh Size: 5780 gm |
Rew Material : Amount Used Per Batch
Sugar Nonpareil Spheres, NF (40/60) 100.0 gm
Proanthocyanidin Polymer Composition 372.8 em
Hydroxypropylmethylcellulose E5, USP (K29/32) 8.7 gm

| Opadry Clear (YS-1-160254) 2.9 gm

L “EUDRAGITTM L 30D-355" (30% sokds) 279.4 gm
Triethyl Citrate, NF 8.4 gm
Glyeerol Monostearate 1.4 gm
Water, USP (Removed diming processing) 1284.8 gm

1B. ENCAPSULATED ENTERIC COATED BEADS

{6094] Described below are the formula and methods wsed to prepare encapsulated
entenc coated bead formulations that do not contain nonparell sugar spheres. One
formulation contains 83.3% w/w proanthoevanidin polymer composition, 0.5% w/w Opadry
clear, 14.5% w/w “EUDRAGIT™ L 30D-357, 1.9% w/w triethy! citrate and a 0.34% glveervl -
Tonostearate, '

[0095] The beads were first seal coated with & 5% solution of Opadry clear in a 16
liter aeromatic MP-1 fluidized bed processor with 2 50 mm Wirster soluwrm, The coating
parameters for the application of the seal coaﬁng were an inlet temperatire of 36°C to 60°C,
an ouflet femperatire of 25°C to 40°C, an air volume of 30 to 40 CMH, a spray rate of 6 to 12
grams per minute, and an air pressure of 2.5 Bar. After the seal cost was applied, the beads
were discharged and screened for beads larger than 425 p and smaller than 1000 . The beads
of appropriate size were then charged back into the fluid bed processes for enferic coating.
For each 1000 grams of proanthocyanidin 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 pwrified water, This
suspension was prepared by gently stiming the “EUDRAGIT™ [, 30D-55" SUSPENSIOn
continually and, in a separate container, suspending and homogenizing the triethy] citrate and
talc in purified water. The triethyl citrate/tale mixture was then added to the “EUDRAGIT™
L 30D-557 suspension, end the resulting coating dispersion stirred during the spraying
process 1o avord settling. The beads were then coated in the Auidized bed processor under the
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Collect enteric-coated tablets for over-encapsulation IIL MANUFACTURE OF
OVER-ENCAPSULATED ENTERIC-COATED TABLETS [00120]The emeric-coated tablets and
microcrystalline cellulose are staged separately for the over-encapsulation of each capsule strength

The amountslibwiigrosrusiatinerae iulaserdp b ancapsylaeg ﬁfﬁéf%éa&ﬁﬁeﬂ%&%%@%@seve a nominal
n the exact dosage foul' (125 mg, 250 mg, or 500 mg).

600 to 800 anps eight, dependent u

The averag%gvcgﬁ%%#o “the €ap %W&%ﬁ%‘tﬁﬁ%%@ﬁé‘ﬂ@ﬁ%ﬁ HoePabesermynieassatédiahe capsules
are filled ugingpressarsi-ews 8rhd&iosoVbe-enchipguation seach be fittesravitbnSines0atshagge parts and
adjusted toﬂg@gﬁéﬂtgm&%@@ount of tablets and microcrystalline cellulose. Pre-production runs are
performed in order tﬁust the tray fill weight, the Add tablet cores to pan coater number of turns on

the tamper, and tA&" Vb AN EMAE RPGAEHYrBES capsule weight
(capsule s s tablets icrocrystallin ulase). Each tray is prepared by placing the capsule
bodies in t[r}g&c%ysule tr(:];aztgj.S gélnagg cgﬁgguﬁlse Sb(r)né)@ ??efﬁ?éggvr\#lﬁéﬁ%gté}%gf gﬂ%é'ﬁ?ffh@f POBTBEY and
microcrystdfif@EEiliécctirae Heafedtsmralfes M T Hardaps brepieited dintikebodizstand closed.
The capsulesnage iieraiguedifamsthe teandaadisted shamppsite of capsulgsiflomgach tray is

collected a”do‘!#%%hedé%{ in-process and release testing, The average capsule weight is within 5% of

the targetegrg:apsu?(ga%vuelgI:?tc.’I & FSPEERERTE PREAT LR tht e ere B S AFePST Sapsules is

filled. Damagjedzabslewathenyenbamivabletwasicoaaddhictorpysiallinescalcliossaste are

collected fag; fnalpradyet seconailiationd %Mgmweéﬁj i @ﬁggégg es is sent for release testing.
e u

The number of finished capsules, sample capsules, dama capsules, éngd%%is%s%%ce waste are

ish
reconciled Eﬁeg?ﬁ’?é ?WWW@E%&H&%@@?W e e hich ceeadtibtitgranuistatot be less
than 95% ased thatt fronthian adYsAesehematic of thenouer-enaangulationef thesaterigscoated

microory e e g e el T BBV -HELthion machine
Fill capsule"BBufedenifnddbtettspian i dhe avistalmetios (FBERB ST s ARDB agidedas aemove
capsules aqueous dispersion contzining 30% w/w dry methacrylate polymer substance, which is
supplied with 0.7% sodium lauryl sulfate NF (SLS) and 2.3% polysorbate 80 NF (Tween™
- 20) as emulsifiers, to which the plasticizers, triethyl citrate and glyceryl monostearate, are
added to improve the elasticity of the coating, The final composition of the enteric coated
powdsr is 818% ww proan&iopya:ﬁdin polymer composiion, 1.5% wiw
hydroxypropyhmethyleeliulose, 0.5% w/w Opadry clear, 14.5% wiw “EUDRAGIT™ L
30137, 1.45% w/w triethyl citrate, and 0.25% wiw glyceryl monostearate. The final
composition of the enteric coated gramules is 81.8% wiw ;}marrthccyanidin' polymer
composition, 10% polyvinylpyrrolidone, 1.5% w/w hydroxyoropyimethylcelinlose, 0.5%
wiw Opadry clear, 14.5% w/w “ EUDRAGIT™ L 30D”, 1.45% wiw friethyl citrate, and
0.25% wiw glyceryl monostearate.
[8097] The enteric coated proanthocyanidin polymer composition granules or
particles may be filled into 2 hard shell gelatin capsule in an amount which providss a
suitatle dosage,
[0898] The enteric coated proanthocyanidin polymer composition granules or powder
particies can also be suspended in a solution for oral administration, particularly for pediatric
administration. The suspension solufion  is prepared by wettng 2 grams

<

hydroxypropyimethyleelinlose in 97,8 ml distilled water and 0.2 grams Tween™ 80, mixing
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De-dust EXAMPLE 4: EFFECT OF ENTERICALLY COATED PROANTHOCYANIDIN POLYMER
COMPOSITION ON PATIENTS SUFFERING FROM DIARRHEA PREDOMINANT IRRITABLE
BOWEL SYNDROME 4A. TREATMENT [00121]The study was a 16-week, multi-center, Phase 2,

randomizeshislpule-dindo plasehasonioliasstady s subigetsoniihdiaubeapredomipagt initable
bowel syncgggweh d-ISBS .. Tyo-h dregﬁ?nd forty-six (624 subjects, meeting the definition of d-IBS as
supported by the Roma 11 CHéHa 1 r ile Btn sH B ebars i hrlveE i s e i ups:
placebo, 125Wag bittids0anggehidesdndhs BmgehiduE heligiudy consisted of a 2-week Determine average

weight of capsuleggireaimericiies gm@w@g@lﬁmﬁgﬁnded treatment period, followed by a
t

2-week treatment-free follow-up period. [00122]During the 2-week screening period, subjects
self-reportd@a84lly informatiethoatfotifiheutiaty sief fheitboly Sampeme: \denbiokeh-teme delephone
diary. This jacluded informafi bdominal pain.and discomfort, stool frequency, consistency
and urgency. If the subject gﬁ%ﬁﬁgﬁ% ﬁg%%?gé%:c tsion %cr’lrteer%haﬁ ? % g ?hezg%rg@ning period,
and the infSFRTERSAERHTIrSaHPRe YRR Hifngstherseteleding! erloandivaiithiyshdidractive d-1BS
[mean dailyates)iretyRaya?; EaD-BLarer) Sal GoNsigIgesy 7 {SRoipidicker;seale for pain
and consistenc ' r ized.into gne of four groups according to a
computer-532%%%?%%@%%%0%@%3@0@%gﬂ@%%e[%ﬁ%ﬁ%ﬂr% Cg 1225 EIeTEtBIe Biind treatment
period, subfees! dentihtedltoieterdndally derdawesity Sesassontsvizaddntkidane gleghone diary

system as ifgiriigtad Sublects:Were.Sean SYeRrAvaska uiing et griod fop, study
assessment viﬁits at ngch time they received a%jtljitional study m%%lic(gﬁgﬁs [%%%ﬁj ﬂ?fr%lg the 2-week

treatment-fi& St SRR S B AT NS R EET 4RIy Hith rbettapdisdeosments. Results:
[00125] Therewiese Ti dibighs elates terioitts @k eveiis. Sk eESEEHRA A WS Eans

“EUDRAGIT™ L 30 D-557, 7.5 grams triethy] citrate, 37.5 grams talc and 205 grarms water,
The tablets are then placed in a perforated pan coater (e.g. the “ACCELA-COT AT system)

and rotated at 15 rpm at 40°C. The enteric coating forrmulation is sprayed using the following
conditions: inlet air temperature of 44°C-48°C, exhaust air temperature of 29°0-32°C,
product temperature of 26°C-30°C, a 1 mm spray nozzle, & pan speed of 3¢ to 32 mim, an
airflow of 30-32 CFM, and a spray pressute of 20 PSI. The tablets are finally cured for 30
mirmies as the pen is rotating at 15 rpm with an inlet air temperature of 60°C and then, after
shting off the heat, the tablets are rotated at 15 rpm until the tablets have cooled to room
femperabire,
1E. ENTERIC COATED DIRECTLY COMPRESSED TABLETS

(60106 A method for formulating the preanthocyanidin palymer 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 describad in
Exarmple 1F, mfra. 125 mg teblets were prepared by blending 99.6% wiw directly
compressible proanthoeyanidin polymer composition with 0.40% wiw magnesitm stearate
for two minutes and then directly compressing the material into 125 mg tablets on 2 rotary
press using 1/4 inch diameter round standard concave punches to a tablet hardness of 4-10
Kp. |

[0e101] The core tablets were tested and found to have an average hardness {r=10) of
4-10 Kp, friability (n=20) of less than 0.7%, an average table weight (1=10) of 125 mg + 7
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similar across all dose groups as shown in Table 4. There were no drug- or dose-related differences in
constipation. Table 4: Summary of Adverse Eventsl Placebo 125mg bid 250 nig bid 59 500 mg bid 62
No. Subjects/Group 61 62 No. Subjects with > 1 AE

mg, an average thickness (=10} of 3.9 to 4.1 mm, and a2 disintegration time (r=6) of not
more than 20 mimztes.
[00102] The coating dispersion was prepared by mixing, per 100 grams of tablats,
22.22 grams of a 30% w/w “EUDRAGIT™ 1, 36D-55™ suspensiozg kept gently stirred with
mixture of 0.67 grams triethyl citrate, 1.67 grams tle and 20.44 grams purified water which
had been mixed untl homogeneous. The coating dispersion was continually stirred to avoid
settling. '
[60183] The tablets (in batches of 100,000) were coated with the coating dispersion in
a Compu-Lab 24 inch/30 L pan. The tablets were jogged in the pan at & speed of 3-5 rpm and
pre-watmed to a temperature of 35°C fo 40 °C. The tablats were then coated with the enteric
coating dispersion to a 6% to 8% weight gain with the following perameters. an inlet
temperature of 45°C to 65°C; an exhaust air temperature of 27 °C to 34°C; g product
temperature of 28° C to 32°C; a pan speed of 8-14 rpin; an air flow of 180 to 240 CHM; an
air spray pressure of 10-20 psi (pounds per square inch); an initial spray rate of 3 to 4
- grams/min/kg; and a final spray rate of 4 to 8 grams/min/kg. The tablets were then cured for
30 minutes in the pan with an inlet temperature of 45°C to 50°C and a pan speed of 3 t0 5
rpm. Finally, the tablets were allowed to cool to room terperature in the pan at a pan speed
of 3 to 5 rpm. Four of the 125 mg tablets were then filled into a size zero, opaque Swedish
orange-colored gelatin capsule, _
[00164] The enteric coated proanthocvanidim polyvmer composition teblets were tested
for content muformity, drug release, microbiological tests and stability, and some analvtical
in process tests were also performed. In stability studies, the proanthocyamidin polvmer
composition remained stable after six morths of storage at room temperature as well as vnder
accelerated temperature and humidity conditions. Finally, the core tablets were tested and
found to have an average hardness (p=10) of 4-10 Kp, fability (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
min, and a distntegration time (1=6) of not more than 20 mimites.

1F. ENTERIC COATED DIRECTLY COMPRESSED TABLETS
[60165] Formulation of the proanthocyanidin polymer composition, without a dituent,
as emferic coated tablets was carried out as described below. The Gjmcﬂy ooﬁ}préssibis
proanthocyamdin polymer cémosiﬁon was 1solated as described in Example 2, infra. The
core tablets were prepared by milling 250 mg proanthoeyanidin polvmer composition per
tablet (approximately 16 kg total) in a Quadro Comil with an 024R (30 mesh) screen and then
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blending the mulled composition in a Patterson Kelley 2 cubic foot twin shell blender. 1 mg
magnesium stearate (Spectrum Quality Products, Inc., New Brunswick, N.I) per tablet was
then added to the cornposition in the blender and blended for 2 minutes. The blend was then
compressed info 251 mg tablets (contaiiﬁng 250 mg proanthocyanidin polymer composition)
on a rotary tablet press fo a tablet hardness of 8-15 Kp and friability less than 0.5%.
{80106] The coating dispersion was prepared by first mixing in a first container the 25
g (7.5 g solids) “EUDRAGIT™ L 30 D-55" (Huls America, Inc., Somerset, NI} (weight
given per 115 grams éoatéd tablets) dispersion. The pigment dispersion was prepared by
adding sequentially with constant stirring in a second container 39.59 g pwrified water, 3,30
grams tale (Alphafil™ 500) (Whittaker, Clark & Daniels, Inc., South Plainfieid, N.1), 6.06 g
(3.15 g solids} White Dispersion (pigment) (Wamner-Jenkinson, Inc., St. Louis, Mo.), and then
1.05 g trethy] citrate (Morflex, Ine., Greensboro, N.C.). The mixture was then homogenized .
for 15 mimites or until homogsnous. While slowly stirring, the pigment dispersion was added
to the “EUDRAGIT™ L 30 D-55” dispersion and then stirred for 30 rrinutes before Spraying.
Stirring was also maiﬁtaimd during the spraying prccess to avoid settling.
[601687] The tablets were coated in batehes of 50,000 in a Compu-Lab 24 inch/30 L
pan with the following settings: 10-20 psi atomizing air pressure; 35°C-60°C pan inlet air
temperature; 5 to 6 inches nozzle Hp to tablet bed distance; and 4/2 baffles/nozzies. After
adding the tablets to the pan, the pan was jogged at & speed 0f 3 to 5 rp and heated to 40°C.
The tablets were then sprayed to a waight gain of 11 to 13% with the following parameters:
27°-33°C target exhaust temperaturs (to be achieved within ten mimutes of spraying); pan
speed of 8 to 12 rpm;, 180-240 CFM air flow; and a spray tate of 2-3 g/minkg. Afier
achieving the desired weight gain, the heat was shut off and the pan jogged at 3-5 rpm until
the tablets were cooled to below 30°C. | *
[60108] The tablets were encapsulated in size AA opague Swedish orange colored DB
gelatin capsiles (Capsugel, Greenwood, 5.C.).
[00109] 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 o 10%.
EXAMPLE Z: [SOLATION OF DIRECTLY COMPRESSIBLE
PROANTHOCYANIDIN POLYMER COMPOSITION
[68118] A directly compressible proanthocyamidin polymer composition (used to
prepare the forrmulations in Examples 1E and 1F above) was isolated fom the latex of the
Croton lechleri plant as follows:
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106111) 460 liters of Croton lechleri latex was mixed with 940 Liters purified water for
ten pinutes and then allowed to stand overmght (12 hours) at 4°C. The red supernatant was
pumped into & holding tank and the residue discarded. The supernatant was then extracted
with 200 liters n-butanol by mixing for ten memates and then allowing the phases o separate.
The n-butanol phase was discarded, and the aqueous phase was exfracted two more times
with 200 liters n-butanol each time. Affer exiraction, the aqueous phase was concenfrated by
ultrafiltration using 2 1 kD cut-off membrane {a low protein binding cellulose membrane),
and then the retentate was dried in a tray dryer at approximately 37°C (£2°C).
(60112} For purification by colurmm chromatography, 6 kg of the dried extract was
dissolvad in 75 liters of purified water and stirred for 90 minutes. The dissoived material was
chromatographed on a two column chromatography system consisting of a 35 hter CM-
- Sepharose cohumn {a weak cafion exchange resin) and a 70 liter LH-20 column (a size-
exclusion resin) cormected n serles. The material was loaded onfo the CM-Sepharose
column, washed with 140 lters purified water, and then eluted onto the LH-20 column with
375 liters of 30% acetone. At this point, the two colurons were disconnecied, and the
proanthocyanidin polymer composition was eluted fom the LH-20 columm with 250 Iiters of
45% liters acstone. Fractions were collected mito 10 liter bottles and monitored with a UV
detector at 460 nm. Fractions contairing material having detectable absorbance at 460 nm _
were pooled and concentrated by ultrafiltration using a 1 kD cut-off membrane (a low protein
binding cellilose membrane). The retentate wes dried using & rotary evaporator in a
waterbath at approxumately 37°C (z2°C).
(60113} The proanthocyamidin  polyimer composiion was tested for direct
comnpressibility. 250 mg portions of the proanthocyanidin polymer composition, in the
absence 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 composttion to form it
jrrto a tablet, the thinmer the resulting tablet). The hardness of the tablets was then determined
in & convertionsl hardness tester, The friability of tablets having & hardness of 8-15 kp was
determined as described in USP 23 <1216, The Mability was less than 0.5% loss in weight.
EXAMPLE 3: COMPONENTS, COMPOSITION, AND MANUFACTURING OF A

DRUG PRODUCT
3A. DRUG PRODUCT
[e114) The dmg produet, crofelemer, consists of an enteric-coated 125 mg tablet(s)

over-encapsulated in a Size 00, opague Swedish orange gelatin capsule and backfilled with
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mcroerystelline celiulose. Each capsule contains 1, 2, or 4 enteric-coated tablets. The table
core consists of 99.93 % crofelemer and 0.07 % magnesium stearate and is coated with a
methacrylic acid copolymer.

3B. COMPONENTS OF DRUG PRODUCT

{30115} Crofelemer is supplied by Napo Pharmaceuticals, Inc., and is manufactured
under current Good Manufacturing Practices {oGMP). Magnesium stearate is manufactured
by Mallinckrodt (or equivalent) and meets the specifications for magnesium stearate as
described in 27 USP/NF. The magnesium stearate is cerfified by the manufacturer to be
derived from vegetable sources, Microerystalline cellulose is mammfactured by FMC (or
equivalent) and meets the specifications for microcrvstaliine celixﬂase as described in 27
USP/NF. Both high-density and low-density microcrystalline cellulose are emploved.
Methacryiié acid copolymer is marmfactured by DeGussa under the trade name Eudragit®
(L30-D35} and meets the specifications for methacrylic acid copolymer, Type C, as descrived
in 27 USP/NF. Triethyl citrate is manufactured by Morflex (or equivalent) and meets the
specifications for triethyl citrate as described in 27 USP/NF. Tale is manufactured by
Whittaker, Clark and Dam'_eis (or equivalent) and meets the specifications for tale 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 27 USP/NE. Swedish orange
opague, Size 00, hard gelatin capsule bodies and caps are supplied by Capsugel, Inc.
(Greenwood, SC). The manufacturer certifies that the capsules are made from gelatins that
meet the current Netional Formulary (NF) requirements for gelatin 1nder ¢GMP.

3C. COMPOSITION OF DRUG PRODUCT

[60116] The composition of the tablet cores and the enteric-coated tablets is deseribed
in Table 2 and Table 3, respectively. The amount of crofelemer and magnesium stearate is
adjusted based on the enhydrous poteney of the drug substance, which comrects for the
moisture content of the crofelemer. The amount of weight pain after coating is approximately
10%. The chlimical batch size ranges‘ from 100,000 to 150,000 enteric-coated tablets.
subsequently, 1, 2, or 4 enteric-coated tablets are placed in 2 Size 00 capsule and backfilled
with microorystalline cellulose to match weights of each capsule strength and placebo.

Table 2: Compesitien of Drug Preduct 1235 me Tablet Cores

| Ingredient Grade Purpose Quantitative | Theoretical
| Compoesition mg/umnit
] (Ww%) dose
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Crofelemar - cGMP Active 90.93% 125mg |
Magnesium stearate 27 USE/NF Lubricant 0.07% 0.13mg
Total - 100% 125.13 mg

Table 3: Compositien of Drug Product Enteric-Coated 125 mg Tablets

Ingredient Grade Purpose CGuantitative | Theorstical
: Compasition b/ wrkt
: (wiw%) dose
Crofelemer tablet oGMP Active 90.0% 125.13mg
Eudragit L-30 D55 27 USP/NF | Coating 7.4% 34.5mg(10.4
' ' mg solids)
Triethyl citrate 27 USP/NF | Plasticizer 0.8% 1.05mg
Tale 27 USP/NF | Dispersing 1.8% 2.6 mg
Purified water® 27 USP/NF | Selvent N/A* 219 mg
Total 100% 136.4 mp

*Purified water is removed during process.
3D. METHOD OF MANUFACTURING THE DRUG PRODUCT

I. MANUFACTURE OF TABLET CORE

[6g11 A sufficient amount of crofelemer and magnesium stearate, based on the
potency of crofelemer, on an anhydrous besis that adjusts for the amount of moisture, is
staged prior to mamufacqure. Crofelemer is added o the blender ahd magnesium stearate is |
screened and added to the crofelemer. The crofelemer and magnesium stearate are blended, a
representative blend sample 1s taken, and the vield is determined. Yield mrust be between 100
+3%. Blend umformity is not determined, exespt as needed, because the blend 1s 99.9%
active. The blend 15 directly cormpressed on & rotary tablet press, using’/4 inch round concave
punches. Finished tablet cores are de-dusted and placed in a container to await coating. Prior
to the start of the manufacturing nun, pre-production rums 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, fability and disintegration are measured. During the mamuifacturing
rum, tablet-cors samples are faken at periodic infervals to ensure that the tablets continue to
meet the fargeted tablet weight, thickness, and hardness. Representative tablet cores are taken
during the beginming, middle, and end of the production rum for addifional testing for
hardness, thickness, weight, friabiﬁfcy, and disintegration. The average tablet-core weight
must be within =5% of the fargeted tablet-core weight. The number of tablet cores, sample

tablet cores, tablet-core waste, and blend waste are reconciled and the percent accountability
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calculated. The percent accountability must not be less than 95% and not more than 103%. A
schematic of the tablet core manufacturing gﬁrocess is presented below.

Schematic of Tablet Cere Manufacturine Process
i Weigh erofelemer |
. 4
l Weigh magnesitim stearate {
4
I Blend J
i
1 Compress tablets |

d
] De-dust |
{

N
L Collect tablet cores for coating |

IL COATING OF TABLET CORE

[66118] The amount of Eudragit®, triethy] citrate, tale, and purified water is calcutated
- and staged based on a nominal fablet-core weight gain of 10%. Purified watsr is charged into
a suitable container equipped with a high-shear mixer. The tristhyl cifrate and falc are addsd
to the container and mixed until homogenized. In a separate comtainer equipped with 2
propeller mixer, the Eudragit® dispersion is charged and mixed. The triethyl citrate and tale
dispeﬁ*sion is added to the Eudragit® dispersion and is continuously stirred throughout the
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 33 to 40°C while jogging the coating pan. Once at temperature, the average
weight of the tablet cores is recorded and the targeted coated tablet weight is calculated.
Subsequently, the tablet cores are sprayed and periodically weight-checked umiil the targeted
weight gain is met. The targeted spray rate (4 to 8 g/minkg of tablet cores), the targeted
exhaust ternperaturs (35 to 40°C), and inlet temperature are momitored at frequent intervals.
The tablets are cured for 30 mimites at 45 to 50°C, and then cooled. Representative enteric-
coated samples 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 deterrrined and the percent accountable yield
calculated. The percent accountable yvield 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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| Add tiethy] citrate and tale to purifisd water |
! _
| Homogenize |
¥
| Wix Fudragit® dispersion i
: : 4
Add friethy] citrate and tale dispersionto -
Eudragit® dispersion
)
% Mix |
: !
[ : Add tablet cores to pan ceater |

i
€
| Heat 10 35-40°C (exhaust ternp) |
i
Spray tablet cores (4-8 g/min/kg of tablet cores)
until targeted weight gain is reached
i
| Care at 45-50°C |
, 4 ;
| Codl ;
4
[ Collect enteric-coated tablets for over-encapsulation |

L MANUFACTURE OF OVER-ENCAPSULATED ENTERIC-COATED
TABLETS

[86126] The enteric-coated tablets and microcrystalline cellulose are staged separately
for the over-encepsulation of each capsule strength. The amount of microerystalline celiulose
to be encapsulated is calculated in order to achieve a nominal 600 to 800 mg capsule weight
dependent upon the exact dosage form {125 mg, 250 mg, or 500 mg). The average weight of
the capsules is calculated based on an average of 100 capsules, The capsules are filled using a
| semi-automatio over-encapsulation machine fitted with Size 00 change parts and adjusted to
deliver the proper amount of tablsts and microcrystalline cellulose. Pre-production runs are
pesformed in order to adjust the fray fill weight, the Add tablet cores to pan coater mumber of
turns on the tamper, and the munber of fimes tamped in order fo meet the targeted gross
capsule weight (capsule shell plus tablets and microcrystalline cellulose). Each tray is
prepared by placing the capsule bodies in the capsule tray. Each capsule body is filled with
the targeted amourt of tablets and microcrystalline cellulose to achieve the targeted fill. The
caps are placed on the bodies and closed. The capsules are removed fom the fray and de-
dusted. A composite of capsules from each tray 15 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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process is then repeated until the desired mimber of capsules is filled Damaged capsules,
entenic-coated tablet waste, and microorystalline cellulose waste are collected for‘ﬁnal
product reconciliation. A composite of the finished capsiles is sent for release testing. The
number of finished capsules, sample capsules, damaged capsules, and drug substance waste
are reconciled and the percent accountability is calculated. The percent accouritability must
not be less than 95% and not mors than 103%. A schemafic of the over-encapstlation of the -

enteric-coated tablets is presentsd below.

Schematic of Over-Encapsulation of Enteric-Coated Tablets
Weigh microcrystalline celllose and
enteric-coated tablats

Place capsule bodies in
over-encapsulation machine

Fill capsule bodies with tablet(s) and
microcrystalline cellulose

| Cap capsule bodies and remove capsules |

| De-dust | |

EXAMPLE4: EFFECT OF ENTERICALLY COATED PROANTHOCYANIDIN
POLYMER COMPOSITION ON PATIENTS SUFFERING FROM
DIARRHEA PREDOMINANT IRRITABLE BOWEL SYNDROME

4A. TREATMENT

[00121] The study was a 16-week, multi-center, Phese 2, randomized, double-blind
placebo controlied study in subjects with diarrhea predominant irritable bowel syndrome {d-
IBS). Two-hundred and forty-six (245) subjects, meeting the definition of d-IBS as supported
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 stady consisted of a 2-week Determine average
weight of capsules treatment-free screening perod, a 12-wesk blinded treatment period,
followsd by a 2-week treatment-free follow-up period.

{80122] During the 2-week scresning period, subjects selfireported daily informaﬁon‘
about the status of their d-IBS symptoms via a touch-tone telephone diary. This included
information about abdominal pain and discomfort, stool frequency, consistency and urgency.
If the subject contimiad to meet the inclusion oriteria at the end of the screering period, and
the information captured in the diary during the screening period indicated they had active d-
IBS [mean daily stodl frequency > 2; pain score > 1; stool consistency > 3 (S-point Lickert
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21Rash1200 'possible, probably, or likely related. [00126]In general, crofelemer 125 mg bid, as
shown in Table 5 exhibited a consistent response among most efficacy endpoints in females. There
appeared to be little efficacy in males; however, group size was too small (13-16/group) to analyze
separately5iaeg Galclemerpradused aa.conslpallen, $1a0L SNSIS B SealsS Appigaghed normal
and were nsot dﬁ%gnt from égce ég??fnlgﬁﬁot er endpoints grequency, urg%%c aa%equa relie and

pain), therd IS8 EPHIRR SO PRITIH=A E2RARRAECB AEPPBBccessive month and during the 2 week

treatment-fgmiajlow—ummﬁg)%ﬁympmm@ ReORCEADeaRIBG Qﬂ?ﬂ,ﬂ%d%wﬁ%&ﬁﬁw@d- Crofelemer
500 mg bid alsg had a statistically significant effect pn pain.(0,48 decrease in pain score; 22.44%
increase inr%Gac’fr% gae’g/ (?gfi/s‘jf.e e%sﬁgn?eeésféar%éale% ?gétggee Obgﬁ)l% e(i%aé?/f Wﬁ%@ S %fcg% at baseline
and were >Rigjestrdaiet: desriatonsiimrekthdurmgdhesiseinent peroy f altdpnstessizead féntaie subjects)

that were npfreRiesenialive; pfiheidiiBe Rapulipntised in this study and were removed from all
analyses presented in this summary. ' . ) .
{06124] - Duning the Z-week treatment-free follow-up perod, subjects continued to

record daily and weekly assessments,

Hesulfs:

[00125] There were no drug-related serious adverse events. Adverse event rates were

similar across all dose groups as shown in Table 4. Thare were no drug- or dose-related

differences in constipation.

Tabie 4: Summary of Adverse Events’

Placebeo 125 mg bid | 250 mg bid | 500 mg bid

Mo, Subjects/Group 61 62 39 62

Ne. Subjects with > 1 AE 14 12 15 135

Ne of GI AEs 7 i 10 16

1 Event
Abdormnal distention 0 1 0 1
Abdominal pain i 2 1 2
Abdominal tenderness 0 g 1 0
Constipation 1 3 2 1
Diarthea 1 2 1 0
Dry mouth 0 0 0 2
Hructation 0 0 0 1
Flatulence 1 1 3 1
Haemiatochezia 4 b 1 0
Hemorrhoids 0 1 ] 4] 0
Nansea 3 0 1 1
Urgency 0 0 0 !

Ne. of Other AEs 11 12 15 14

Other Events (> 1 AE/sroup)
Dizziness 1 | 0 3 0
Headache 2 2 1 3
Arpristy 2 0 3, 1
Insommia 0 0 2 1
Rash 1 2 0 0

‘possible, probably, or likely related.

[06126] In general, crofelemer 125 mg bid, as shown in Table 5 exhibited & consistent

response amnong most efficacy endpoints in females. There appeared to be little efficacy in
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As shown in Table 6, crofelerner 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

consistencyMas 9&%@9%&@&@5 (FRSesIalRIse eonsi pased e plagako. Table 5:
Efficy of Crof %@neer 1 3}6“5 bid in Females Endpoint (A from Placebo Results Consistency Score
)

-0.03 Freqtiéht§ (EtdoR P ST BEIREy FE e BT RPN SRS 93 b ai Bt Days 2.76%*
Adequate Rali&fierent from placebo. In all other endpoints {fequancy, urgency, adequate relief, and

pain), there was an improvement in activity with each successive month and during the 2
eek freatment-free follow-up period symaptomns began approaching bassline levels as
expected. Crofelemer 500 mg bid also had a stafistically significant effect on pain (0.48
descrease in pain scors; 22.44% Increase in pain free days). There were 5 famale disease
outliers {they had >9 sfools/day at bascline and were >3 standard deviations from the mean
stool frequency of all randomized female subjects) that were not representative of the 4-1BS
population used in this study and were removed from all analyses presented in this summary.
As shown in Table 6, crofelemer at 250 mg and 500 mg bid had less of an effect on
frequency and consistency than the placebo group. Subjects treated with crofelemer 500 mg
bid hed a greater than half of stool per day mean increase in stodl fraquency as compared to
placebo; thers mean stool consistency was 0.22 points higher (closer fo loose consistency) as

compared to placebio.

Table 5: Efficacy of Crofelemer 125 mg bid in Females

Endpoint (A from Placebe) Results’
Consistency Score -0.03
Frequency (stools/day) -0.7
Urgency Free Days 11.2%
Pain score -0.42%
Pain Free Days 12.76%*
Adequate Relief [ 16%

"Month 3 results; observad case analysis with disease oufliers (mean baseline frequency >9
stools/day) rernoved frorn all groups. ‘statistically significant at p<0.05

Table 6: The Effects of Crofelemer.250 and 508 mg bid en sfoo} mnsiértency 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 ] >9 stools/day)
removed from all groups. _

fop127) As seen in Figure 4, female subjects treated with crofelemer 125 mg bidhad a

chinically sigrificant 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 diuminishing at month two as values began to
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16% 'Month 3 results; observed case analysis with disease outliers (mean baseline frequency >9
stools/day) removed from all groups. 'statistically significant at p<0.05 Table 6:The Effects of
Crofelemer.250 and 500 mg bid on stool consistency and frequency Month 3 results: observed case

analysis Wi&Bﬁiﬁ@@ﬁﬁs@HﬁBeMéﬁ&ﬁ@ '&e&@n@i@-@f&dﬁéﬁd&l‘i@@éﬂ%ﬁ&@ albgrouRs«l08det/ s seen in
Figure 4, female subj ec% eate |th crof egrt_ : bid had a cllnlcall%%&gmflcant decrease in
stool frequé‘%ﬁfﬁg})ﬁ %ﬁefg% cresde ﬁ“&?ﬁ@ﬁ%&%ﬁ%’% el movement per day.
The month{gisit2ginth |mavmﬁtgusﬁo@tdféqmnpwms¢mmamd iytbengtdoebirefféct diminishing
at month tug gl Raganio ARRLeRCTbaseline. ERNG ieaimabliiea agpdhegan at the end

of month three, thé subjects stopped taking crofelemer and'the effect began fo go away as expected.
[00128]As %é@n@ﬁ%@”ﬁ?é%%?&%l@ﬁ?e%ﬁd&ﬁ@é’&daﬁ‘ herBkeebmhEgrERnCY TreBe8 2yEoriifonth 3, there
was a 35.1%dnbreaseventge acydeediy Stadheer ofialeme e geot paakedus anddR%psincrease in
urgency fre d bserved in the placeb re was th provement, as
commonly :8e h%eﬁprleac:dt?o e %] etE')p%eé (?iegagﬁ SR (t%v?/%\ﬁ\aé%% %g}upt (%cr%enasegas valrl:aes begin to

approach bbesshrfd M%ﬁﬁ%@ﬁﬁ%n@é@ﬁﬁcﬂ%ﬁlﬁ%@@m St g bagensubjects
stopped ta@geq‘% I@g@lg@@g the effect began to go away as expected. [00129]As seen in Figure 6,

administrati rofele ced an increase, jn th enta fs cts reparting adequate
relief of d- Ié@%ptom alL’J % @gﬁ?ﬁ%eag%ﬁ‘ §§8% %‘%%{%# e &fbﬁt relief
endpoint is mm%gallﬁssésaﬂemmm phtionte astethow W@&MMMer&m@@dﬁé&smg their d-IBS
Symptoms. &Eﬁéﬁ@@@f @ﬂ%&ﬂg%ﬁgﬂﬁqﬁﬁe@qﬂ@mﬁ&%%ﬂ%@%ﬁ%mb@s symptoms

as compared to the Iacebo group. With the obsérved ana% is, there was a month-to-month

impiovemenrt&s if o RBEIethiRs TSRS I8 AGEEINES SNt 1B oI CEmRE SR Brb Ater relief of
symptoms. A5 phigiguslkabe owithcpiherisiipalstaatheptdce darifeatpraked edmpanthitwo and

decreased Elﬂer%aftgo group. With the observed analysis, there was a month-to-month improvement in
activity of crofelemer, ie., the longer the patient took crofelemer, the greater relief of
symptoms. As previously seen with other endpoinis, the placebo effect peaked st month two
and decreased thereafter.
[083130] Diarrhea-predominant IBS i1s differentiated from many fimetional bowel
diseases by the close association of pain with changes in bowel habiis. As dafined by the
Rome I Criteria for the Diagnosis of IBS, pain must be associated with abnormel 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) hed climcally and stafistically
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 vnexpected and surprising,
[00133] In conclusion, crofelemer at 125 mg bid, was safe and its administration
resulted in iraprovement 1n the efficacy endpoints of pain, adequate relief, frequency, and
urgency in female subjects. Crofelemer at 250 and 500 mg bid was safs and, compared to
placebo, appeared to worsen the diarrheal svmptoms of consistency and frequency.
Crofelemer at 123 and 500 mg bid produced a statistically significant decrease in both pain
score and pain fres days in female subjects with ¢-IBS,
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[00130]Diarrhea-predominant IBS is differentiated from many functional bowel diseases by the close
association of pain with changes in bowel habits. As defined by the Rome Il 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 scag.axiere 8: snaRTa0d Pigs et ot LmvrRseEERiven e AaysoAs shown in Figure
4 and Figure 5, female subjects treated with crofelemer (125 and 500 mg bid) had clinically and
statistically @ig#dficant (P=<0ufisy deesbgseshnrbatinpain dooternicpeifeirer dafssfraelect is quite
consistent g QRESR/ER IR HEEkML PRI SRS IS SN RdEIRLIE ST it ap pain relef

was unexpected and surprising. [00131]In conclusion, crofelemer at 125 mggeg‘ugiiwas safe and its
qu

administrafiof réstiBReh PAGFovErHRIRG R 1 Efieiey Bidp Sints B Hdia &rdliefrequency, and
urgency indealE-shihjertsoicnoielemes at@%0iand 5A0IMohithwasssie addicampdced,to placebo,
appeared tg worse diarrhea’ symptoms of consistency and frequency. Crafelemer at 125 and 500
mg bid pro%fﬁcge a% a |§ti?%0§gﬁiﬂ€§jﬁ%iggc?gﬁs fflr?%o %ng}i%c%aé%rgpg)ndrggﬁ fee éa% in female

subjects witiars BB iR PSSy IRNEST K RFORNOSOR OFEREMER WHEISANISEMOF ACTION
[00132]To fythaminvestigate the.necbanismwef agtinnolgrelplames sratetamar atd g and 100 ggimL
was evaluatEd Lr%%ééleged anel of cellular cytokine release assays (IL-la; TNF- a -induced and
IL-1-induc fEN&E: f{}'i/ IL-2, 1-4; 1-5; 1L-6; 1-8; IL-10 and TNT-a) and molecular assays
(COX-1 andM3G8X -2 enAtrhetatband, | 8ddgimbocuriiboid; serstoniiBdsd 418} bpidawapiond, u-opiod,

and non-sglective-oRigeHses Unding assavg Gyofelemer was also tested in cytotoxicity assays
corresponding to the ConA- and LPS-induced cytoldne release assays as well as those corresponding

to the TNFISELMH 11_-1-FRdR it rehdiied e gy lom 133Ky BUHT 16nan & 80 Wg/H2: crofelemer
caused a 73%;anck 1008o1nibkIQTINERecEE:R? aeleh s Q52ye B yiNbaa 55 &yST TS pesiiveha
[00134]Further, crofelem ibited, significant.(>.20%) inhikition inthe IEN-y; IL-2, IL-4; IL-6; IL-8; IL-
10 and TNER Bt T et O et o0, SR TS s P
release assalls e £8oapien 00 poin Ciolelemir ol diariad aimicanh &0lihrith ecbYiEs i die of 1L-5).
Crofelemer-gjsQ Qﬂﬁptgyﬁ&ﬁmfmeﬁ%mﬂ@;@cﬂ?&w@%@%w&I&é@ﬁﬂ%@d&@ﬂdcytoto?city
assays suggesting that in the C -mediat ytoldne release assays (IFN-y, 1-2; 1L-4 and 1L-10
and the |L-F§fh‘%%% qﬁ?é%?ﬁ%ﬁ%ggﬁa}’sggygm% %"éjtﬁl“tlosbéﬂ%er‘ﬁ‘c?%t’&g%ﬁ?y %@ﬁl\ﬁ%“ﬁéﬁe: ANIMAL
TOXICITY 83y Dwy[00485} genanlanhriakioiicity study, crofelemer was demonstrated to produce
diarrhea in dogs at dosages of 175 mg/kg/day and 600 mg/kg/day.

EXAMPLE 6: ANIMAL TOXICITY STUDY

j00135] In an animal toxcity study, crofelemer was demonstrated to produce diarthea
in dogs at dosages of 1 75 mg/kg/day and 600 mg/keg/day.

106136] In a separate example, diarthea 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 fo those skilled in the art. The specific
embodiments described herein are offered by way of example only, and the invention is to be
lirnited only by the terms of the appended claims, aiong with the fiall scope of equivalents to
wiich such claims are entitied. Such modifications are intended to fall within the scope of the
appended claims,

{60138] All references, patent and non-patent, cited herein are incorporated herein by

reference in their entireties and for all purpeses to the same extent as if each individual
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[00136]In a separate example, diarrhea was induced in healthy human volunteers in a phase | study at
a dosage of 2000 mg/clay. [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 United
only by theH §b6’f‘tﬂ%p§b“'§§ﬁﬂQﬂt%mcé?@ﬁg“i%ﬁpﬂﬁ@ﬁ?ﬁ%é%@m%@ﬁ@@ﬁh% such claims
are entitledinSurpbrairddificaiemssireiintatnediso dalbwiidiis the scope of the appended claims,
1001381All references, patent and non-patent, cited herein are incorporated herein by reference in
their entireties and for all purposes to the same extent as if each individual publication or patent or
patent application was specifically and individually indicated to be incorporated by reference in its
entirety for all purposes. WHAT IS CLAIMED IS: I.Use of an amount of an extract or latex isolated
from Croton spp. or Calophyllum spp. in the preparation of a medicament for the treatment of
constipation-predominant irritable bowel syndrome (c-IBS), wherein said amount is bioequivalent to an
orally administered dose of about 250 mg per day to about 4000 mg per day of crofelemer. 2. Use of
an amount of a polymeric proanthocyanidin composition isolated from Croton spp. or Calophyllum spp.
in the preparation of a medicament for the treatment of constipation-predominant irritable bowel
syndrome (c-IBS), wherein said amount is bioequivalent to an orally administered dose of about 250
mg per day to about 4000 mg per day of crofelemer. 3. The use of claim 2, in which the polymer
composition comprises at least one monomer selected from the group consisting of catechin,
epicatechin, gallocatechin and epigallocatechin. "4. The use of claim 2 wherein the polymeric
proanthocyanidin composition is crofelemer.
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5. The use of claim 1 or 2, in which the treatment comprises reducing one or more symptoms of c-IBS.
6. The use of claim 5, in which the symptom is pain or abdominal discomfort. 7. The use of claim 6, in
which pain or discomfort is reduced by at least 10%. 8. The use of claim 7, in which the symptom is
constipation or less than normal stool frequency. 9. The use of claim 10, in which stool frequency is
increasedB¥4l (Ea&tlonEMBHiIShal bowel movement per week. 10. Use of an amount of an extract or
latex isolated from Croton spp. or Calophyllum spp.in the preparation of a medicament for the

treatment of altéreatingncanstipasivapesdass i@ﬁlﬂxﬂéﬁdﬁﬁﬂﬁé@ﬁ%@@@ﬂm ipitakiehpwrlayndpme
(a-1BS), Whggln said amo%$t is bige quwal |\r%;%n orally administered. dose of about 250 per day
el

to about 40 REREPLRR BF ArBrefisAment B S OBF AP A B RS R PR BE A Fdlin

composnb@woéﬁaao&mmmn whEred CADRMID SPBidegihepeparatipn.afie Apsisameqt for the
treatment of a %eﬁanatl onstip éon pre% mlnant/dlarrhea predominant irritable bowel syndrome
\‘}%/Pﬁ?r fquba

(a-1BS), Ea‘ﬂa SinPiE AOL SR RSP Hose of about 250 mg per day
to about 4000 mg per day of crofelemer. 12. The use of claim 11, in which the polymeric
proanthaZyan difseahpositiomisodratedeyme:t c\to Bt FaORIT R bMENT Ohlted from Crofon
CONSTISPATI(gN &50 lﬁ% IN@NT IRRtIﬂ'ABLE BQEWEL YNDR ME AB%‘)I’RACT Thms%gn
invention Provides hethode tor teating Conttipation-predofifiaiit § vv%‘Ies%c&F prising
administednlgimmopqtredmmmd itnsbhf, aq@:@i*ynx@mdrpman(hd@&nlduha@ﬂnp@aiﬂomﬁmﬁiﬁta {sroton
speues r Cala ms eC| n amount uff|C| to treat constipation-predo nt irritable
bowel syngr(%mg%% gtg)agf%% mént o IStffigg %(S:Fua oy lé%%t%%ﬁ% ?ﬁ’e%gﬁgﬂbgﬁ@ﬁ T&ABbnent of
c-IBS asduglbésrtifelpaisr.and abdominal discomfort associated with c-IBS. In one embodiment, the
polymeric proanthocyanidin compound is crofelemer. The present invention in an alternative

omatipaton e o ST TEO S 1 WA I composion comprisce at least onc

constipation- predomlnant diarrhea- predomlnant irri igure
monomer selected from the group consisting of catechm, epicatechin, gallocatechin and

epigallocatechin.

4. The use of claim 2 wherein the polymeric proanthocyanidin composition is
crofelemer.

5. The use of claim 1 or 2, in which the treatment comprises reducing one or more

symptoms of ¢-IBS.

6. The use of claim 5, in which the symptom is pain or abdominal discomfort.

7. The use of claim 6, in which pain or discomfort is reduced by at least 10%.

8. The use of claim 7, in which the symptom is constipation or less than normal stool
frequency.

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

bowel movement per week.

10.  Use of an amount of an extract or latex isolated from Croton spp. or Calophyllum
spp.in the preparation of a medicament for the treatment of alternating constipation-
predominant/diarrhea-predominant irritable bowel syndrome (a-IBS), wherein said amount is
bioequivalent to an orally administered dose of about 250 mg per day to about 4000 mg per

day of crofelemer.
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11. Use of an amount of a polymeric proanthocyanidin composition isolated from Croton
spp. or Calophyllum spp. in the preparation of a medicament for the treatment of alternating
constipation-predominant/diarrhea-predominant irritable bowel syndrome (a-IBS), wherein
said amount is bioequivalent to an orally administered dose of about 250 mg per day to about

4000 mg per day of crofelemer.

12 The use of claim 11, in which the polymeric proanthocyanidin composition is

crofelemer.
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METHOD FOR TREATMENT OF
CONSTIPATION-PREDOMINANT IRRITABLE BOWEL SYNDROME

ABSTRACT

The present invention provides methods for treating constipation-predominant irritable bowel
syndrome comprising administering to a patient in need thereof, a polymeric proanthocyanidin
composition from a Croton species or Calophyllum species in an amount sufficient to treat
constipation-predominant irritable bowel syndrome {(c-IBS). Treatment of c-IBS includes the
treatment of the constipation component of ¢c-IBS as well as the pain and abdominal discomfort
associated with ¢-IBS. In one embodiment, the polymeric proanthocyanidin compound is
crofelemer. The present invention in an alternative embodiment also provides methods for

treating alternating constipation-predominant/diarrhea-predominant irritable bowel syndrome.

No Suitable Figure
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