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complications may occur by the ammonia production by the intestinal microbiota.
In the case of inflammatory bowel diseases, the aim of the medical therapy is
reducing the inflammatory status by using drugs such as antibiotics, steroids, 5-
30 aminosalicylates (5-ASA), immunosupressants, specific chemotherapics and the so-

called biological drugs, such as e.g. infliximab, etanercept, adalimumab, anakirna.
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Rifaximin is also useful in the articular fatigue syndrome, interstitial colitis,

30  bacterial peritonitis and infections due to the chronic use of inhibitors of the proton

pump.



In order to inprove the therapeutic efficacy of rifaximn in treating
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Rifaximn may al so exist in hydrate and/or solvate forns. Sol vates of
rifaximn in which the formof the rifaximn is stabilized by the solvate
i s descriwoeadoizn3g®2008/ 029208 (al so published as U S. Paranti1fpgplidiati on
Pub. No. 20100010028). It is the objeé¢t of this invention to provide nore
ef fi caci ous pharmaceutical forns 5for treating inflammatory di seases
susceptible to treatnent with rifaximn. Summary of the Invention I t
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wi th the aqueous suspensi ons of ga trg&e i stant granul es described in 30
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microgranules prepared according to WO 2006/094737, for aqueous suspensions,

wherein a 12-week treatment with a 800 mg dose twice a day induced clinical

remission in 52% of patients. Clinical remission rate reached 63% in the subgroup of
25  patients with elevated baseline C-reactive protein values.

The use of rifaximin in microgranules for suspensions gave better and unexpected
results compared to that which was reported by Shafran 1. et al., Am. J. Gastroenterol.,
2003, 98 (Suppl), S250 and Current Medical Research & Opinion 2005, 21(8), 1165-6,
wherein, using 200 mg tablets of rifaximin three times a day, after a 12-week treatment

30 remission of the disease was reported in 52% of the cases. To obtain a higher efficacy,

the average duration of the treatment must be prolonged to at least 16 weeks.



10 physical properties and bioavailability (see for exanple, U S. Patent
Application publication No. 20080132530 which is incorporated herein by
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cal ci um car ate, 'l'actose, sucrose, glucose, glucans, xyloglutans,
provi ded Fiagimatdie ThE . ,S20060031 hel el M) tareindideive xdfithérapdisici Sfiahoyalysalhsaner
t han about 30% by weight of the tablets, nore in particular conprised
bet ween #howigital zempwion is ob@iadoiinla yhortdieperigsl of streadmght, swvitly a lower
m crogranul es of rdfaximmn may. al.so be coated with a fi] nous.. coati ng.
B ce oI AR AR T R et B R T
the tabl @bsid¥Richdias, RshdrhatiBRsics an@st Blodiséal piSddceesi rabl e and advant ageous
characteristic of the new conposition of gastroresistant tablets of the
i nventi on coMPORE0e§IMAlr dessribes s watpardtwmnobigastidrasistann nigrogednotes of i n
m xture wth other rphoys, hydrated or solvated crystal.line forns js
that, i n UBHETBAGGTRERES, Me; PRBIRBET Ml CRudmeniigrsy ing EPESYPTY ok g i ai n
| i gand andpoflesd M &RBYerS X RéFsSthe GOSBP Rl M5 Rchs! iR rhidfosthiligs Rfr dgifod T -
20The tablets conprising hydrate or solvate formof rifaximnl3, alone or
in m xtuusespanshonstateoseds fimxe hbO0Mmarday, ingragicatsadfifectod by Grohes disaass, hut 25C
and qver six nonth at A}Bgct haveE sui tabl e hardness, . friapility and

§

di sadgr eduthovh TEPIHBE 13008t Abey kBeSYt G Fhegsafeiorle bighenosehardabars 816 ¢
even Y"“?'Eiu%égf% LA n@kﬂiedcﬁgeasé/\?ﬁ&t;ng%nﬁlﬁﬂﬂ che”aﬁlrléﬁt?‘”t m crogranul es
contai ning hydrate or solvate formof rifaximn fS, alone or in mxture 25
W t h ot her riFuakemhéref WAR006/0D4 7S deqnibas podgibleapiamghcantieant foraf usifgaxi m n
can be prepared since the mcrogranul es can be mxed with one or nore

exci pi entRIClagsdiRlesn ashablaty, eamsiles.r paekiisn gndhitatge shate thongligieerapulashean abl et
as an aIt%rtn%'{i\é[ﬁ tg }lhei . oss'g)l frie{\frinSion' The tablets prepared with the
m crogr arfal"és! Eont'al Al ﬂépl‘? draPa® 8r "§61Vate formof 30 rifaxinmin 13, al one
or in mxture with other fornms of rifaximn can contain varying anounts of
rifaximn conprising between 100 and 800 ng, inclusive, and are such that



WD 2012/ 038898PCT/ 1B2011/ 054133 9 they can be usefully adm nistrated for

I ndi cations requiring high doses, and in particul ar doses higher than 1600
ng per dawyQ 2re/gestdBent s af fected by bowel infective andPCRiBzmveidosdy

di seases, such as, but not limted to$ e.g. Crohn's disease, with
denonstrated therapeutic efficacy, safety and tolerability. 5The tablets
prepared according to the present invention conprising hydrate or sol vate
formof rifaximn 13, alone or in mxture with other rifaximn forms, in
gast ror esi st &dfaxfnir vgy alsaleasst in hx@ateadmrepbgtafaimesSelesies pbadximin in

WD2006/ 094737, . showed | gher t her apeuti. fficacy in treatin qwel
TN ol o R T L W s R N I S R o g
resul ts abt2008029302ANNWHIBRENES UNS. PAGR AfH1IThG6:2BHENS.EH 1000 BFIRPUS

sol uti on. As an exanple, Table 1 reports the results obtained fromthe
clinical studlyisdesabjebteaf thiy iExentpngo piovidéercee nffidaciope phbamageticll fpas ent s
obt ai ni n& co%l et.e_clinical,.remssion E[j’ t he di seas. aEter .the

admi np st F9% PRSI HRMAtYy s igF iRy RytRHPEN YIS BIAFENE- f or m of

rifaXi”i%qﬁ?nﬁ?ygﬁﬁh;ﬂﬁ%ﬁhﬁéant m crogranul es conpared to the 15 patients

who receiv a 'suspensi on of the same mcrogranul es prepared as reported in
Exanpl e 7 of IMRRAR6H @84 R EtedTlduad kthat4BOsehagtiRp fr@xikanabldtaihehs tHe gaaxibia n

m crogranul es in ,aqueous suspensi on (Exanple 7 of W20Q6/094737). prepared
as in Ex@hpreacguticylgeemsaad by sstecting aproag sk palyemboys fornpgfaifagiuying 800 ny

1600 My Troqaf @ A 86 1AM e 10 PSS i NEEKE Fol ihGRbn ! EM R AR RS SgNt age
10  pharmaceutical form for treating inflammatory diseases is obtained as shown in Table
1.

This result is unexpected and surprising because tablets, among all
pharmaceutical forms, the one wherein an active principle is less rapidly available in
time, and the hydrate or solvate form of rifaximin  polymorph of rifaximin is the less

15  Dbioavailable and the less soluble among all known polymorphous forms of rifaximin.
The combination of these two factors makes the increased therapeutic efficacy of the
formulations of this invention in treating inflammatory diseases and in particular
Crohn’s disease surprising and unexpected.

The tablets of the invention are preferably manufactured such that the hydrate or

20  solvate form of rifaximin f is maintained during the whole production process and
during their storage. Moreover, the obtained tablets should preserve the microgranules
gastroprotection; and contain varying amounts of hydrate or solvate form of rifaximin
B, alone or in mixture with other polymorphous or amorphous forms of rifaximin, also
at doses equal to or higher than those described in W0O2006/094737A1, i.e. 1600

25 mg/day; have an acceptable size; have a suitable hardness to be easily handled in the
production and packaging process without danger of breaking or crumbling; have a
disaggregation time sufficiently rapid to allow the release of the active principle in the
intestine; and have a dissolution profile of the active principle equivalent to the one
obtained with the aqueous suspensions of gastroresistant granules described in

30 WO02006/094737A1. Furthermore, the tablets of the invention should be stable over



62.2% 51. 9% The new tabl et conposition of the invention conprising hydrate
or solvate form20 of rifaximn 13 and the nethod for their preparation are
such t o cwoferz/oissspect ed t herapeuti c advantages i f compaT4B2010034083
rifaximn prepared in mcrogranul es fdr aqueous suspensions. WO

2012/ 038898PCT/ 1B2011/ 054133 10 This invention provides the use of a
phar maceuti cal solid conposition hydrate or solvate formof rifaximn 13,
alone or in a mxture with other crystalline, hydrate, solvate or anorphous
forms of timg &xibei easilyr adseinisterad gadt 2asepigblst Enpaiends dgr Kaungesseds bir bowel
adninistna%ion to ﬁﬁtienRS Hﬁ need thereof of a daily dosage higher than
2000 ng &) C%Veaar}:ge od o OPr EaEht | onger than 7 days whi ch does not

i nduce rifaxiNgRodGC Whkbakh Afakimif! S8R inl Rafosd PYyrRbrphbEs, PERSEBMeric,
invention, patients received 1200 ng of rifaximn prepared as in Exanple 2
on day 1hydd@l, ngsobvatethysn@, a@porphos, frnmnd ag 20@senpeoin day Pxamhke siready

concedtr o G Di o oA SRPE s Yt el hof kBB 08 e

W th thosgoahodQ spisk Qe 9RY3601, ' 1. LPLHRAGL Ml s hot ReOLDYSBRIRTR the

ri faxi mi n pharnmaceuti’'cal conposition provides a meXi num pl asna

concent r glsopublishedfaXUNENP{tEnBAppN@itioa Thes Nd. 2N 0G0 1281 andf ihe€rifi ¥agor
seven days of treatnent at a dosage higher than 200Q ng/day. |In another
embodi mektoHe 208% Wk 19761198#&%1&9? thedioregemsbatethessin Arcwperpfeg toreferance

. ; . ‘ gt 15 p

e or *duohel 5858 iR el Fotfos, NG5 b RR B o Bt bl

Anot her @mfgaﬂianpmdp&ﬁe@ hed ibayentii 00§ @ét 465 ekmﬁws,@.@f. Pabant g ln@g R | cal
I ng

conposi tion accor to the invention wherein the Crax is reached within
in | ess toiuhhcationdNe.20880&32530wehigh ismgerpotiatyd herfein by sefaence &t ithenioshge

hi gher than 2000 .day. The .inventjion.al so provides fo he use of .

phar mac et PRTRHER A HSBEREPBh OL ol InSengoRaShylk aneBIL oot Fifm of
rifaxi m nadBere@k@RE nRErobhnd] ¥ nthitlSn Y ﬁr&téﬁgfaﬁfrﬂ{iﬁt&h{ﬂrﬁ%g,Wgﬁﬁfcﬁlar, _

sol vate or anorphous fornms in gastroresistant m crogranul es, characterized

in that tthehydrate ef folvaw fous aff ritaxdain 3, dose oofin fmichor80Qithgtha r2480nmy f or

the t t t i t | infectiy: d infl t di. , f

exarmppe oot & arBRETLT NN (it PeblebRtRark: Snévipyt Xp8l RegoRdD. No- - "
o . Lon, - . ‘

embodi menp3o@d1 R8s iﬂ&%ﬁi&ét?&‘ Pe?égﬁ: P?Qéfepéng});g&}cﬁpgsamépmv%& SE6RxRhin

treat nent having I I’gt est'l na n ve an tory disease, such as

for exanphf.stdBiloRnhs pdiyeeapRicaom PIf eMidatn, gafti@nagied feaft, wHitleardefldod of
the invention conprises the admnistration to patients in need thereof, a

dai | y dosatjeblefforaise heithrideinvientadn. $8hemsoborigrosf rifagimindrepidies imnidy pojdelatee or
sol vate fﬁsrmof rifaxi m%é% .30 alone or in a mxture with other
cryst al | i#h8, SUFgRie deuseayith Hpa yentemy phous forms of rifaxinin, |

n
gast »hgr esi st ] r i i i : ny
Wo 2612/ o3ss%%ﬁ%§%1@%§ﬁ§@% ed?a‘té';}? Sgg?‘%gfoﬁléf ?Qgg‘%‘?&ﬁ lgg?rnlég?% onger
than seveéssdayld dnile do@s anuni ofuiFeifin Présehnin deuibledtfo®iulation| [AssBer The

met hods of the invention may be used to achieve the additional uses of the
i nvent i oembedonésedhabydrate Thelviievienni @nritixgoin fdb adderspABYaradeut §Eal

conposi t i8%l%$, 8(?02? r9i5§);) no% Pgd%roagfa tl?er total amount of rifaximin present in the tablet
formulation.

25 Furthermore, the pharmaceutical form in tablets comprising the hydrate or solvate
form of rifaximin B, alone or in mixture with other crystalline or amorphous forms of
rifaximin, in gastroresistant microgranules prepared as described in W0O2006/094737,
comprises pharmaceutically acceptable extra-granular excipients, wherein the total
amount of all extra-granular excipients preferably does not exceed 30% by weight of

30 the tablet. In particular, the excipients comprise disintegrants, such as for example

sodium carboxymethylcellulose also called carmelose, cross-linked sodium



5 solvate formof rifaximn 13, alone or in a mxture with other
crystalline, hydrate, solvate or anorphous fornms of rifaximn present in
gast r or eswearno3ssosr ogr anul es, for the adm ni strati on t ®CpaB2end313n need
thereof a daily dosage higher than 2080 ng for a period of treatnent |onger
t han seven days does not induce rifaximn accunulation in plasma. 10

Detail ed description of the enbodi nents The object of the invention is
obt ai ned through solid conpositions in the formof gastroresistant tablets
pr epar ed oaibor ygdtientudasst alse arlled ogpsnatmeloshaor ngdiansisieeclpfglgodata ardbns or
| ess, conprisSi Pg Q%gratg or_sal :(ate faormof ri flaxi mn 13t and ;. ¢

phar macedtieANRy YERept BT ¥R pi BHISS U5 191 CHGIUY LEHRSsi PR S Yhe
form of trabhelks CARAMIdEScARCE Ot miterdly 811AT Fol9EthgRY¥aLISCHRr Rb@ifim
rifaximn 13, alone or in mxture with other fornms of "rifaximn between 100
and 800 daprgf sulfatk, @l weodes sbdiatrebdngpatcof rifaximin 13, are able to prevent

t he rel ease ri faximn at. pH val ues bet n about 1.5 and about 4.0 and
bl Towsthe. el dgei! @m%}tm%lsa&ladﬁcﬁF%ﬁ\gggﬁéﬁﬁrﬁ’j‘%éha&eltt\h%é’ho%l V&, 0 and
about 7. o : i | £,4 SGFR L : - B obt ai ned
W th gas? r0 Bjﬁ)elss}ngtnglr?t% &%%h@“}lgg‘?@ﬁ%} %%Qégrgﬁprl silﬁgn%y%g%%ﬂgglgr% T)g v%%g f or m of

ri faxi mn 13 Thal aatdetor cam alsat votaini tdilvehizer suchf axj nfon Example, haall@lose,

unexpect ed characteristics of therapeutic efficacy and adequate hardness,
di saggr edAETSAYSIHERD §RIHEPtey calsina pApsnbaiey skver kaplve hysirated gplcaun sylfatee

preparation. of diwvisibl bl i i.nt.al ni I ¥ o BS| Sit.ance.
D P The. caRuh AR S E PR b el b Ao iy, BRI FRL B as o
formiof Ko thieRwclight @ff the@xelpiéts I Xk e 1o ehthah ebuf d¥EyOweidht @kt n, in
gastroresi stant m crogranul es having bi oadhesive properties, optionally
conpri se t@nels nmerwuni peai¢waraometsad betvesenrsa@froamd| 28 0%x ci pi ents i n an anount
such that it es _excee 0% preferably 5-20% .wei ght of .the tablet.
J0These ext r STRRRBINTEALE GRS EGERItRtage) At HGRIATLIS gl Bt A
exanpl e, \sad} ﬁ'lﬂﬁgérﬁ)%)éﬁ@tﬁr%ﬁﬁ%'rﬂo%&%@sa@{ﬁ%a%&ﬂe@i@taﬁ@ﬁﬁﬁ|c9§t?n SPS&nld nked
sodium WO 2012/ 038898PCT/ 1B2011/ 054133 12 car boxynet hyl cel | ul ose al so

cal | ed crdossianmtios@bletr msmthinsrthetgasicoregistanod.at e, and | ubricants, such as,

for exanple, magnesjum or, calcium stearate, sodiu tearyl fumarate,
vegeﬁém e hydto iabled %9 §,%VHPW§@8PS&IH3§?“661IS§}& iRene V1 4P Q31198 fum

| auryl s : ' ' r@%- SRY o liB% rise
di | uent slélg 5%%@%%?%?“&%gﬁ%ﬁezg%cde{ﬁ“%o e, tnr%}é %;Jg%y(;slfsgpﬁig ce?ﬁldfdggg?m)

cal ci um ghakpeatrén nsikaire ithkadkt amothhoy diyalretdd @alsciviaradserytatime foaheisuim
carbonate, |actose, saccharose, glucose, polysaccharides, glucans,

xy| ogl uc . inTyeene ebedignaidys ia1sstPtaeRpSEBRI0E She Faddets to eortgBy igrndayuhess

anti - oxi dzﬁgtgt, S\lA/%etter}:e;nsm %O%Sr {net\ﬁgnE tea&p%ctarof the invention is that the
total su f aeiX!C pe%?’a&ran_ Ao cl pI SHt's 88 t o gastroresi stant

m crogr anul eheitiblaRkolRPeRinY 18/ dratiod sodagsfoRatofeNetatn 0%y ovei eitturf the
tablet, and preferably conprised between 5% and 20% | n anot her aspect
of the i wignoihenrifzpian domaspre siahly owedithitce yorrssI208Ceanidorver ofx miohdx afri n

13, aloneg . 9r, {n mxture with other. for of rifaximn, i astroresi stant
15 i or a9 anhrebsuiARLS B B 2P Bagarcsghon srondiet Bud kPen BT
long to sasthialistPecih SR @ld QRnivhentht aiM&s LY diliRdr plieAne oalirdlgsant | ve
principle rifaximn in the intestinal tract. Preferably, thé disaggregation
tinme i s abictegstul8s cétbinong Bydrateudremlvate fornotf hdaxiaspds talafe othm mmtere i on
provi des tablets conprisjing hydrate or solvate formof rifaximn 13, alone
or i R°ni ¥l eﬁxﬁrtrﬁa@marfor@ﬁ%%m CPRIZIAIAG YAryIRg YRSt PHrEetigtR fan be

m crogra Y] . . , t the
abl of oah e T R R L e b B
bl i sters ti abaintil asichinghthedegiagd weighaof therthblet apagahethhonsto their pdsibher
aspect of the invention are tablets conprising hydrate or solvate form of
rifaxi m flivigional one or in mixture with other forms of rifaximn, in

gast roresi st gnt m _Crogr ant with friability val ues of betwsen 0.0%
and 0.1 so. (AR rranres nie ekl SRl BT S R Thn
procegs. rifaximih® A6APSSi hAREuraGEek St fhAnt BE rifBx@Rin @h @&dteM +9idel ease
inthe intestinal lunmen of the entire amount of the dose of hydrate or

sol vat e faprowntsf ofrrifazsonion qeniBisargbasiveen hed apd 880 g indlasixe,mind arosunh that| uded
in the formul ati on. 30Anot her aspect of the invention provides

pharmaceutical conpositions useful for treating/inproving subjects affected
by bowel diseases such as, but not limted to,



WO 2012/ 038898PCT/ 1B2011/ 054133 13 infective bowel pathol ogi es caused by
non entero-invasive bacteria (traveler's diarrhea, enteritis, dysentery),
bowel i nfWwarmmti3esss such as, for exanple, Crohn's di sea®€T/IB2aENTHUZ3
recto-colitis, irritable bowel syndrofres (I1BS), paucities, small intestine
bacterial overgrowmh (SIBO), diverticular syndronmes; pathologies directly
or indirectly 5deriving frombowel infections, such as, for exanple,

hepati c encephal opathy, or usable in the pre- and post-surgical prophylaxis
of bowel theif eenibmgisefully admimdgirated), for " indwatippsnrequing " highr dpses. ghdain

di sease or _di sorder ns..sl ow stoppi ng, Qr reversi rogression of
the di segeu RS BT genciBdne e Ryt eflral ot By AL ET R TG

ei ther clahdi GAhm@atGliy2@RESES, CoihRY, OBTR - nothesetcliab s, |d @ roRh s1fsoRcessa i |y
mean total cure. Any-alleviation of any undesired signs or synptoms of the
di sease tdenmnytr@rd érerapeutit kéfiskpydaney dodwolefabillte. pr ogress of the di sease
can be consi dered ]t@reat ment.. . Furthernore, .treatnent ma}/ iﬂc ude acts
that ray wor &R BRISSHBIPaTE acopidipgl e rssqpt Sivelke? cBBIPRNS: N¥pEaPance.
Tr eat nmen i : i t I : I ven if
he symptonete ARA AR nALGHORP G B Lk S ot RS Form &

amel i or ateagtro@sistdne npiatd geaiivulss,duer thk imicesdrangleotleveeidediai W@ 2096094 737,

i mproved. The tabl et conpgsitions according to the invention can

conpr i se SpARPdadeher chgrppewiccdeay 18 tesatingbemes inflampptosy Hiseawet likeee.g.
princi pl el ed | 1.af i Lk - tive.nri-ncipl i t hout
fanger ous oot SEERSHaY coBuREREEh tht PEuMt uBHEEL b RMRRLRELAE RE53Y on
can he i mgictideshuld ikidgSe@BPNitionNg the tabl ets obtained wi th mcrogranul es
conprising therapeutically effective amounts of hydrate or sol vate form of

rifaximn 13Asaborexagple,nladeokirepartsnthsi rasulis lebtainest fepnofthe i dliaidalistudyor
treating patients with bowel diseases and instructions for .using saj

tab et s BRI FXeRwl 1 WHESTn OGN PRI RE® BRSSP Q8 FRTP i or
preventi Ry RAMSEMIsIRCHS ViR aRdadenbhaTTRE QUNinliRRACST He et NOnRRRY | axi s
of bowel diseases in a person in need thereof conprising adm nistering a
phar macetydca¢ ocsotpas ifoinonf rifaximen fon graforcafthet micogpnilss ngmpyciddd ¢haor
solvate formof rifaximn 13, al one in association with other r%{ aximn

»
formd i MAHHEE PEI0CKCEvEhA SHRISINPIINE SAMGHBICEIHaYHES BICPAFdASITEPRE Bt s are
adm ni st i r-apeuti c effective anount and wherein said
therapeuﬁxggp}léyg?%@?l@(\);go%%ght may i nclude doses higher than 1600 ng
daily WO 2012/ 038898PCT/ 1B2011/ 054133bkdl Wi t h denonstrated efficacy,

saf ety apd—tolerability—Jn oneenbodinent of the jnvention-the dosags,
be up to|and incl udi ng” 24007pe Bifaxigyy tablgther | BHfasania grigtggraduiesin yse
according to the inventid . 0, . 2100, 2200 apd
2300 ngy per day. 5Anot her (DS if Empk ) of g[%?l%euls nvggl%silo?[o% is a nethpd of
treating|a patient with g (Example 11 of the present | (Example 7 of W0O2006/094737)

may

invention)
Dose /day 1600 mg 1600 mg
Treatment duration 12 weeks 12 weeks
Clinical remission 62.2% 51.9%

percentage

The new tablet composition of the invention comprising hydrate or solvate form
20  ofrifaximin P and the method for their preparation are such to confer unexpected
therapeutic advantages if compared to the rifaximin prepared in microgranules for

aqueous suspensions .



gastroresi stant fornmul ation conprising admnistering to a patient in need

t hereof a pharnmaceutical formulation conprising mcrogranules conprising an
anmount ofwbydrAi3esssr sol vate formof rifaximn 13, al on@ConBimi/esdesci ati on
with other rifaximn forns, efficacioWs for the rem ssion of bowel
infections and/or inflanmmations at the 10 end of the treatnent with said
phar maceuti cal conposition. Such infections and/or inflammations may
include, but not be |limted to those selected fromthe group of, irritable
bowel Syndr orfiy InBs)tiorCpustyides thi¢ veaslea pharmacamical ek rompositiombydiata or

associ at ed, uncont r ol.| diarrheas (dI.BS), .hepati.c encephal opat h

i ar r hoago ARG O B 5T B Prkaoie bEy Baunidfirs pfh EREERT M Ay race

i ntesti n@oRA & ArBbrpBoAWERmsCHI PRk finihd pRABEY i@ alak trbesisRAN Ghi8RIdrgnules, for
insufficiency, colitis and diverticular syndromes. The method according to

t he i nvenlé admmestratiosdo Ipetierge cth needpheneofief a dmiy Hoshgt b gleen thdna(i08rng [for
prophyl axi s befaore a surgical, intervention,  An advantage.of the t hod
hccor 8 nd REIOQHE AU BATLIGREG: Shath AEaun W IS8 ot el IOCHES O AHTSReCiTGH Tor
period of: gggp b S : p b ts
are obserlr\llfg(ﬁja% F}{c??%t? hes p t{;fe%llte qg%%ﬁ%ﬁﬁg?égi@ﬁgg%ge%ﬁégé Wﬁgg&ﬁfa‘%ﬁ&%ﬁot her
aspect ofprégaeed mviantxamiple 2adrudes] Usi00gng be dags RA3.chrfposatd 020MMgtdreday

i nvention conprising mcrogranul es conprising hydrate or sol vate form of
rifaxini - 18€ geahe SBEe DipsEs eIcanidieTvYH tspekad Py rdixi i Rinforthe plisena

i ore iy ; or "
T oe PRSI AR Bt BF RIS IR R AR ARR af o
rifaxom pré-dogst ey gsilsharimbsipest bf @R inventior B¢ Figixiatin pbhrBicdubical

invention is a nethod of using the fornulations of the invention conprising
hydr at e epmpebiian@révdes maxirfami pisma gncghigpieonoef tifaxggwo€inaay)orlug fess ot her
rifaximn fornms, i.n gastroresi stant m crogranules, cqonprisin m njstering
Lo o pat ettt PR HeKBR THERE T olas ober T Fhe AoteBnarct Nk ABB0 "Ry

i ncl udi ngp 2486 3Q B Haver@ B 198 88 aighaPRh WA A% o8l fseGo R ROYG i Lt L BIAI N
rem ssion of the disease in the W) 2012/038898PCT/1B2011/054133 15 pati ent
af f ect ed ifbyentiof IpaonTd¢soany Abliwel, ilwethses lessdhamd oag-hirsldfeaar oy dbrsoier day

di sease, having values of C-reactive protein conprised between 5 and 10
mg/ | 1S Ol%tr?'ﬁ %ﬁb%gPﬁgﬁrlil@WH%%@gsmgfﬁaY-he i nvention provide

demonstrat ed A‘:“Hofﬂ% 3G)b R indeRE oP AL q@&&lﬁbhcﬁ%vﬁf&gﬁﬁéh{sé% @b pixe b@é{ﬁif%l on
formulated in tablets conprising gastroresi stant m crogranules o

hydr at e eonpokitiahactadingab thé¢ fraxhtidbmwhdreimthenemex id rRacsgloritlahiinteswitlidn ot her
rifaximn forms, for the treatnent and the rem ssion of noderately active
Crohn' s di kausafter five ongeyemdayne! eatingneatraodonage hiahertian 2008 maidapellir i n
associ al i, ook Ot Nl i d QTP Rl L Ak hac &yl SORR8G A0 ML A 0nt,2is R0 M
in the formor tabl B’ 3r’r8r| sﬂf‘?& TR MRS R g PPBPESPECRIY g

M cr ogr amyldese @aRobat@ BN bs tightichiatp, alslRsaom & ahix@sondh Hehdracrofigilidese,
one, two or three tines a day, to two doses, one, two or three tinmes a day;
or to thihgdraiosebatoaeamprihaus fomessinagadiigresstant aniftiograngdese sharaeteriaed thwo

ti , ith | t., Limtatj id f t i nt tj ith
food or dultehSiastiedren Todeisdoont Bt iang o 240 e B Shieabel of
the i nvenfic@iindiSnidelcthg iﬁﬁé‘i‘nﬁia@é%ibé&%e?iu&ﬁ&& flr SxGRIPE bRy shigtate or
solvate formof rifaximn 13, aloné or in association with other rifaximn

fornms, i mwithoet tanconofangéetrapyr esi stant m crogranul es may be repeated at any

dosage for several treatnment cycles. Such treafnment cycles may, provjde for
the &dmi ni st A&t &pd lmﬁ&ﬁSrﬁfynt?lepinY%ﬁ% nieedsaPingeating Resens1iy Beed2ef weeks

of treat h t: . Mgl y \iat ed
i th boveqrafba@he ARRERrcelys SEEan B BLPBiCeY (RN MO DERARNE,
stat ed algyehn’d otkuds ng ProHded O agasebodimentitbe atehod sdiheairs choron of
rifaximn 13, alone or in association with other rifaximn forns, in the
conposi t iCOMRNASYasta dd@niStEAitoMie Paieatuitgccd dhctrof; akdailnidonegepef a

concomtantly wth other drugs. such as. for, exanpl 52ASA,. - .25. .
munos ugretadhi it Ol e thieTeiqf Aip BSing Rk ST RRG ot R b0 i min
Mer c3pt ORWEANSs inCH hlik GRS WEHPbERr chy@d1fab City drRfe0dbihfe StisifodhoudFbind HBD,
et anercept, adalinumab, anakirna, wth little or no interaction. The

gast r or esifaxiann, im gaswgreaistine snicrogpaniugisny hhsedr dteedasngs ol igher than 2000 mg
rifaximn 13, alone or in association with other rifaximn forns, can be
prepared as 30 described in Exanple 1. The coating of the m crogranul es
conprises polyneric materials which are preferably insoluble at pH val ues
bet ween about 1.5 and 4.0 and




WD 2012/ 038898PCT/ 1B2011/ 054133 16 whi ch are sol ubl e at pH val ues between
5.0 and 7.5. In general, the gastroresistant coating is nade of any

mat eri al wibi2ote/i38898nsol ubl e in a pH range between 1.5 amdTABD1antk1sshi ch is
sol ubl e at hi gher pH val ues, preferablly at pH val ues between 5.0 and 7.5.
Exanpl es of particular polyners which are suitable for use with this

i nvention are 5 chosen anong the copol yners of acrylic acid, such as the
met hacrylic acid-ethyl acrylate copolyner 1:1 and the nethacrylic

aci d- net pgr daefaizcpsrias ef Eeparyiengar: than pevoinvdayy land sleeninet ipHued wHfagimin

hydr oxypr opyl .hyl.cel.l ul o htal ate.. cellul gse acetate al at.e

cormer o PPynEGHPY df ety i Bl or, LY AR, RRELE ReRITPRlEs ng
Eudr agi t addARHAL@IS 6 thoAdP@Hoh) desdFaeubaBunt of gastroresistant materi al
used to nmake the microgranules for use with the invention is preferably

bet ween 10% dhads B0%htiorpako pndfidesatiaymbetutieehc@0posainehsd@ipprising byghatcear t o
the total i ght of .the .gastroresistant granule. Th astroresi st ant

coati g WANGH F%Y%BBFQ%’&%HH FUSREOF JB gRPRATHIMAh PUheF PR LG DY OER
optionall i LELzers:  di itS ' r

ant i agql oanfien SH0HMGDs PO, BEHFRTRI et s ROk R R R rapules, for

The conpareadminiditationao @atiswd id acedhatdofig duilgrdagignhighss than €000 nybtdriazed
usi ng organi ¢ solvents or kept in an aqueous suspension. The sol utions or
suspensi P§E0SPOT dsatmeny lppgca than sece daypidpeynel/indues fifaxamin ACHIHaliRie s or
granul es or mcrogranules which are kept noving inside a coating pan or in
air suspéHS|oh in fluid bed 20apparatuses during the application process.
Non- l1pm tpéigilak aeRhptiodl ofthe @RibodimeNt s that may be used to sol ubilize
the coating material are nethylene chloride, methyl acid, isopropyl

al cohol , tri dihkyabjest ef dreeingprrtian iyabtainedbigpugh solid composaiong|inéhqriarivel t he
gastroresi stant. po ric material can be applied through .25aqueo

Jispens: aasroigBRt Bk EreRRsf oy Db et et e fernet FviBR ot Wy ui r e
the use of;8hVest fo Wi tc*&nﬁﬁ‘ﬁsh?é abldrgtd B¥isoal ol ¢ mandrigak ehyn CEIQRHNS.
The gastroresistant m crogranules”can al so be prepared with other processes
known t o phhos&eutcilheagobptnbleeaatpiadd. arts. Such techni ques may i ncl ude, for

exanple, granul ating the active _principle rifaximn together w i luents,
ol 1 dafits and MeGRHASOMROSEAES B e iBRT i thRjciean dPISS B adaupbal hydate

coat | ng. eo oS fbAE B RS TTNL B, PG QR aee Wi Buf J6ThE BEHASHAR o,
be used fetwédnel (Or &b EY n@rofdfydidie ofkelvagrfanulfsifhxivaih\feard dtde appldveat i on

of rifaximn by neans of a IiIgand conpounds sel ected fromthe group
consi st i fige sFleass| afyifgzsemincyl] phlhvebies dskween akay 1.5 pnd eheut 4.fandtadlosy raar ch,

corn stargh synt hetd ¢c.gum_ pol yvinyl pyrrol idone odi
car boxymerngieamyTYTal B RouB R bR ey £9Ra B8R 2"
hydr ogypr opy ITge! dollig Sempnsiony et ddinpetd tHeOg@entiondsrsinet GPyh FRithirkaghhul se,
et hyl cel  ul ose, polyethylene glycol, gelatin, polypropylene glycol, alginic
aci d, al gniseagrasdes somptigiagdydaatd or sabiateaforonet tifisreor Btajoms er semygted | i ne
cel l ul ose .granul es havi a di aneter he en about and 200..m crons and
Subrm t 41 R RO Euah BT hoG dirapeded B ol My aPRU R TR Stbs
10wi th t Q@e@?a’ié h&dR8dsS Hﬁsﬁggrfegét%n, homogRh&RAARY ét%‘ﬁit@%v;&rh@m&aélgé QM&wiy ant
tabl ets according to the Thvéntion ar€ descri bed wherein specific

pol ynor phioupreparatsn of dniifiblci tablatsoain]di@aintrahmgehbieir gadttoeegsestacor esi st ant

m crqgranul es, The processes for the preparation of the gastroresistant

m cr 8gr anul es NSreOMRPOIHINY wcqhﬁcfegmtq{éawgfﬁ ?%ﬁ@ang:gmliaﬁ Bhsolvake Waacel ped
i n Exanpl . 15knN or.at | r Q . I L N13.
R oo, m 5 R B SRR A PE G B BB LR bR
for exanphierdgrahhl®Ss hRaingriiodMheshicOfopb2 (s poptidhadly qahgrmite plprhiacatii@ly
publication no, US20080262220, both of which are incorporated herei n by

r ef er encacreptehly extapgiansdar exaipipopdy st an gmapitvsaick thay th dfesraxcaril f0Ye13 i s
prepared fr iyfaximn,. on ourn of 20 polynorph a rifaximn is the
rifaxim R fo}l%ﬁ'ﬁszb ?er e%‘%lfg@t ifﬁg?ga\?i%‘ and comercialized for clinical use
in Egpope andheqd dxasgrdRnilal dekbipicX @BRIpSc:OHisTeyAtRS dlhrasf fodl damplis, t hat
are also suitable for use with this invention are described in '
WD2008/ 020108 ( ahdoxpuisthyddedlalars Wilss. ceHedntcappploseat ¢ross-Foked Neodium
20100010028 (i ncorporated herein by reference) which describes polyol
solvates of rifaximn that 25stabilize the polynorphic formof rifaximn,
particularly the 13. O her solvates of rifaximn besides wth polyols are
al so suitable for use with this invention as well.



The gastroresi stant m crogranul es have bi oadhesive properties, which nmeans
that they can adhere to the nucosa. Exanpl es of polyners and

ol i goner swor20t238898m xt ures whi ch can be included in 30RCEnBYMENMES are
pectins, zeins, casein, gelatin, alburtin, collagen, kitosan

ol i gosacchari des and pol ysacchari des such as, for exanple, cellul ose,
dextran, WD 2012/ 038898PCT/ 1B2011/ 054133 18 pol ysacchari des from tanmari nd
seeds, xanthan gum Arabic gum hyaluronic acid, alginic acid, sodium

al gi nat e carboxympfwicel lvdospi dselivaled ecrpscaemelpsa. hert pedipal ytarah, ghiselapwl gnder i s
h | yami des, . pol ycar bonat es. pol yal kyl | yal kyl
Gveol's TRHRARREReRe et b aRio oMdrRun ey Raldi imaRoc by Syt

al cohol , fp@hdavd, NYdoclithe hSdrddhndiet Nyills, st oRQ! YoliyBink1cR¥! 519 1Id0REdium

pol ysi | oxanes, polyurethanes, polystyrenes, polynefs of acrylic acid and
met hacr yllatrgl sstate, glyceoded, podiunobermeateacr yl i ¢ aci d-et hyl acryl at e,

pol yacti des, _pol rbituric acids, .polyanhydrides, polyorthoest and

m xt ures theﬂﬁw%%%%épaﬁ ?%ICOHHPR}g%td ugp Fr%?d'WF’ E%rl BB Cé’ﬁ[’raPse’
cel l ul ose,: r el dr, b t I

cel l ul os gmg@eéggts?%,ﬁn%e@ﬂogg’e C%}rég“g? %%%g?ﬁg’eIs%ms}gé%@étr@t@%%t%gr%gtl(g?ﬁ]

car boxy nrulfig] cakliuml asbonatel lackmse shedharstatedycosel polyssehstiddsat dusmd) um
salt, polynethyl nethacrylate, poly-isopropyl nethacryl ate, poly-isobutyl
acryl at e XYplyqeae Here tapIcts giay) alp@ yOmpHs; polgitse AlvorBE yeenyy drE0gdgRs |
polyethygggﬁegégde, pol yet hyl ene terephthal ate, polyvinyl acetate,

pol yvi nyl" ' C ﬁoride, pol ystyrene, 15 polyvinyl pyrrolidone, polyvinyl phenol
and npxt ures A heleegt. aspect oAMBE hever@ioaUiR taht B 0TEr SudsEfdl ek @hgaliudimi ng
t he bi oadhesi veness are pol yners having a branching group conprising at

| east onexpipiends kdydedphatastotpstant Wesegianuleheirhypdy e rgioupecsanet

o oupe. | et et Ry @ EE e Bl Sk ROr Y BhpBrsw bfHES Y i 20

hydrophobi ¢ g QHBheRREENBE &R fQchfT BBREs EOSPRLABARRPI N SR’SRRS fdPR] ¥fMEer S.
O her polyners are characterized by hydrophobic brariching with at l[east a

hydr ophi Irifexigrioup, alenclor as neciatiexyithoothist feuhphdnifaxamcindsn @astrpreesyshoni c
acids, neutral and positively charged anm nes,. am des. and .i m nes, wherein
the Rydr GPRT9EE ?Soaffspr&w@eeédewe@f@%a&gﬁ%%flﬂpﬂé%%%@@wgﬁmle%%gq fehess of

the pol y?@ﬁffﬂﬁﬁcﬁ%ﬂg@g P RIGLELE Btk fRLA incé@@giﬁ;%‘ihﬂﬁ?n gr:fé‘hﬁés@ihgp the

conpound e to formthe coating is prepar y suspendi ng the

vari ous ceoh®iebiably, thaéRugetgdtionathovat filcans, hy onomganiszi ng t he aqueous
suspension with a high speed stirring system preferably a Utra Turrax
honogeni zer, Anptmropépe@toofovh@anvﬁrélqmmgéiﬁéda@egwwﬁlag hydrataonpelyattet ween
15% and 309600, 5bid pard iGbgs o The ARRLICALLRN RL, 1,30, aRLLonssl gt ant
coatings £0 the  BRAMRECeutT QAF Yor ey ¢ Aen” B ¢har P1'8a Dut' by HEdNS wo

20125038 GAGRGELiMBROMIB5%ARs L9avahg G0REANGs REABStEDIS(f hnd o1 Herdwasating
technol ogy, for exanple operatln? under the conditions reported in Table 2

of Exanpltkatithe gahlefgcanhbe exslyphantled Hignge thd profiabtien 3nd packagiitg pravess in
producti of the tablets, phar i cal |y acceptabl e extragranul ar

exci pi en?’iﬁsmorg@té??d%gﬁ% P@H&@ﬁ&ﬁ?féﬁ&%&ﬂ?&m crogranul es in a wei ght
amount 5 prefgfaklhsh QR @R e ar%r’cgbl%_rc%_nﬁﬂ}isﬁ’r{%elgﬁrgt{é' ot s*é?&a‘f@i_ﬁdgn?% and

20% conpared to the total weight of the finished
ext r agr amifhamiexgi gdoratos icomxtiueewdihsothee foamnt sf rifxichinpay gbetrotesseant r om

09951 WD GUL Gl B hotonyn Waiortrase 07and CeBpiseahar b8 Gal et ese,
pol yvi nylbe@égiﬁﬂiﬂﬂ)&?during the production process.

The compositions according to the invention allow the release in the intestinal
lumen of the entire amount of the dose of hydrate or solvate form of rifaximin  and of
other possible rifaximin forms included in the formulation.

30 Another aspect of the invention provides pharmaceutical compositions useful for

treating/improving subjects affected by bowel diseases such as, but not limited to,



10 al so cal |l ed povi done, cross-Iinked polyvinyl polypirrolidone, also
cal l ed crospovi done, starch, pre-gelatinized starch, silica and |ubricants
chosen arwOQorzAgss8i um or cal ci um stearate, sodi um st eaPgIT/IB2OTHOTHES,

veget abl e hydrogenated oils, mneral Bils, polyethylene glycols, sodium

| auryl sulfate, glycerides, sodium benzoate. The tablets of the invention
may al so conprise diluents chosen anong from 15 anong, for exanple,

cel lul ose, mcrocrystalline cellul ose, calcium phosphate, starch, kaolin,
di - hydr atiefgcided owieh pathalegies casid biimos antspdreasvedwctsi, (trgxelenadaseica,

gl ucose, sorbito] and nni tol.. ~Col orant s | avoring agen ant i.- gxi dant s,
and° eveerBRa. dy ¥Rl B S ianralihgush DY PHLORE CFop R AR Fisks:

One or myy|@rdii$ k8 QOARSS irr RSB0 WOI & nldeble§ AW S), FAGhcitRAS Sl Vint&ieh OF
nore 20diluents, can optionally be used in the production of tablets.

The mi xt Uaetegehgvdrgiomgh (P 30Oy davartiesansyndyeines; patholegby directfyosmmadirectly
rifaximn 13, al.one or in g;xture jth q;her rifaximn forns,

di si nPegrSHYEE fTGBY PORISt SMICRHONS pICE i 19T PRt RePalip Siegpfialopathy, or

anti - oxi : I Surok i ﬁ%gmﬁ ing machi ne, al ready
known i n%t@ eléél??g pg%ﬁ%dg‘g%{?&” &éﬁ%@%ﬁﬁéﬁs”n%flao S ort%%t?%%ari ng tablets with

t he 25desi r edTadadipg, "attteasinget,” or “theflyey ’cofrpadikdaserns disordbe neanmstfwingbl et s
can be coated with a m xture constituting the coating, wherein the coating
conpr i ses$toPPEIL. eXafpicEsing Aregresdon Rfode g@?@wam idsordeneas - eflenesesby sal t s,
col or ant avor i . t . . rdi [ | rent
of the i NletBE R PHURIRBL TS cigrer shniseL PERREPAIE Buflo LA R RERE B et s
vari gg bebv&ssignaedn @%]anek. 3%ybyleveitatef dnfeind¥red signs or symptoms of the

2012/ 038898PCT/ 1B2011/ 054133 20 anmount of |ubricants varies between about
2% and 3%isgpsante gy, exdertt ethéhcartoming sfovdi lofighe progicte of Hhe wbsnasatsentbed% and
10% by meighg of. the tablet. As stated above, the tablets can be

f or mul at &8MVECIES MR ar i abl e amounts of hydrate or sol vate form of
rifaximn 13 pFthbin@es eh@hd@Mmiy it 1dd&ets thdiaxiyrivor{Qr iR pagieqPs dvBgif o the
amount of incorporated rifaximn contalning mcrogranules. Exanpl es

2- 9 descrfeddmgsdweslhbeing ®f appcompesiltdatmentfroay tlse iprlegmleagiheningfthe ald ef s

conpr.isin astroresi stant m crogranul es conprjsjng. hydrate or solvate form
of 1 ilF axiths RAGSt EXel e ther p7RRIo %rﬁd%Otteﬂg‘&’laﬁ%{réh‘éﬁh%%ﬁPn‘ﬂ)‘ffo%F‘b@nP%f
extragra i’ iPi . 0% Weli: . tabl et.

10Exanpl g%%ggagéécgioggﬁ%eehggggéa@gﬁe%%g)o V'E]algﬁeelt it (Igrlggprﬁ&g%di saggr egant
such as, for Texanpbit sashpuwitiondscardredinge, toanthea kilehtic@antcapucbordprisd or
exanpl e, magnesium stearate, and a diluent such as, for exanple, )

m cr ocr ydharmaceatied|y aecsp@ble exapiged ang/aretheraaetiisr RignciplsnrdmiepisgIdanul es
conpri sing. rifaximn repared. as (n a e 1, wherein the sumof the
conponentedel DU puRt FBR R I R Bedrond B Ao epar at i on of 15
t he obt ai ned Thakbal $alesonidsitid@i dfithd b cRQbY BB PO &ttudrimkats dohfpisidg n
contained in the gast roresi stant mcrogranul es prepared as in Exanple 1.

I n parti ¢ tabletTabtaenasl wishonicsogriveulex eempusimgdbenapenticslyseifesbive tamgomtsai ni ng
400 ny of .rifaximn made.as described,in Exanple 2, .characterized in that
e cont achbb e ShReBRosER § on ExuRTLRsHPBY BEFL FaRbiaioR oa AT Srmimef

ext ragr anyh /ImBXfrRtEMnS PtictAbh8iiftbéRePORRA] AECRRIBAoNOESChdng RGid ot al
wei ght is less than 710 ny. In this particular enbodi nent of the

i nvent i onigblethe obt ai ned gastroresistant tablets are characterized by the

fact that they maintain the form.of rifaxjmn_contained in gastroresistant
mi cr 89r anul e NOREFSSBCH A dhe duvephpyds armothed R feerne &b PS REFY PR bowet i me
of 8.5 m; . r ks I rdebgsydin ion
of tabl etngfé\%\ﬁier gﬁ% lgﬂ%?lg%%r&e%lg%ts,gs ioﬁﬁﬁgp&x%@ﬁggsﬁdl un%ls g%ﬁéjqﬁaal

gl ycol at @ersdndnackditidgre@Mtomprisihfadméxiateping,a pragmasetivas teapaticion an eheadded
to gastroresistant mcrogranules conprising rifaximn, prepares as in
Exanpl e formyndr @abhets fonapmis e hydratouer sehyoadara esrifasisninhBnalpoer ei ght
of the 8l &t riol QR T e SR TR Sin! D8P RAN 2 i OB R | APLBLR YRS G 1 2
di saggr eGa ™o WHT 8 xaﬁﬁ(llg, SOAP U SPAPER™ Gy COTREET ™ UBFICRRES i n

t hi s 3gxampd@ tabRENRS adMifisRAE@tEa@bve a therapeutic effective amount and wherein

said therapeutically effective amount may include doses higher than 1600 mg daily



WD 2012/ 038898PCT/ 1B2011/ 054133 21 a diluent, in this exanple,

m crocrystalline cellul ose are added to gastroresi stant m crogranul es
conpri si mMyor2nf2z088898Nn, prepared as in Exanple 1, wherei nPCHaBBUNM3X he
conponents is |ess than 6% by wei ght Bf the tablet. Exanple 5 describes the
preparation of tablets conprising rifaximn, in 5 mcrogranul es, prepared
as in Exanple 1, wherein a disaggregant, in this exanple, sodium starch

gl ycolate and a lubricant, in this exanple, nmagnesium stearate, are added

t o gast r ovidsdenenstratddeefbgren sifety ashiotarahility. &n gne ambpdigientof the Byertidnaxi i n
t han that, present in Exanple .3, .wherej n.the sum of . the tw c onents is

| ess t hathGHSRE IRIGRT B ed TocliBe 240n gl ast B2 QbeE podR SSHTBC LR ot on
of tabl etagcoMipigeionthd it &itidhagi@Be 1700, 18005 19880, 2300 2P0 AR 2800 mg

gl ycolate, a lubricant, in this exanple, nmagnesium stearate and a diluent,
inthis exadpy.e, microcrystalline cellulose are added to gastroresistant

m crogranul es conprising rifaxim repared as i.n Ex le 1, wherein the
sum of the ex%r}og@r?}mm%&ar&%es%ﬁsw?ﬁﬁ%%V&gﬁl%%§ %ﬁﬁ}@h@z@ﬁg@at%iwﬂe&f withe

t abl et . Exsam Sl,%rﬁﬁ i nr.e atd -M\A(]%r i

di saggr eégnts, Ft%mijﬁl S eiﬂé&ngﬁgﬁlgggl u%{nﬁfsl?lggrt%ﬂ]gglfmytggﬂggﬁa{n aeal ﬂti}gfeiogfnt, in
t hi s exambhemacagnedifurmatabymtempnidirgy mixtogrenwiks Roarpriviygtaal dhoent of

cel lul ose based diluents are added to gastroresi stant m crogranul es .

conpri si Mydrate SEiseitpfemardgifaxinig [Eapme ar I agfestdion WHE athes Rx{R@

conmponen I i.pie 1S : . % i t he
ab ot 30k ATATE R s R Rl Sk ipRSTiohy B R Sh ghBl i oflnd
di saggr egadtof iR tr&itheBX AT Said SsHirvar&LtiRhLC bo@ibygiabat Su@nehfactidir ket , i n
this exanpl e, magnesium stearate and a m xture of mcrocrystalline

cel | ul osenfbzgemationd owyt wichide, huideet bo ligaitadr tor Bwise tsalectedi kewgihargrioep of,
conprising.rj im repar e i-n Exanple 1,.wherein the suymof th
conponentditgp Rt Vs TR LR oL anit S B sty MG PR REs B e
tablet. 23JexABPlLEcchudeRa diffifat (EIBY)CRAS AL ABeiftal § 2Rk B Idfar B S dVefer’s
di saggregant, in this exanple, sodiumcroscarnelose, a lubricant, in this
exanpl e, draighesj ulnespearcal gisardteritis| senaf] intastihe daekampl growth, chronic

m crocrystalline cellul ose are added t.o gastjoresistant m crogranul es
corrp&?si RGNFTERLS MRACTSRED AVEIHENGYn CEié‘é?n%Pé verfipdpie s Ypdrai@es y o meglipd

conmponen . I Ri I . y i .1 he
fabret . s abE O IR BRRNA E56) B s L prohAER ARHGRY fCl@lth Rl

obt ai ned propisiapedefucia dubgicalt meytvedivnbe\rdbdvaedse ot hesnethberacdagagetd or ns,
such as for exanple, two, three or four parts, wherein the division allows
a furthetheidBerypéionalsi dit| att thenendh ft theoadmgnistidiogadarr ar payiast g clécatmgat

tabl ets Ofrrfrr]eirig\%e nt6i onsarn 2§t abeh(e fO{OXEiiC Qﬁ;rétogrl nﬁlevr than 12ti”8tn”hs at 5
t enper at (PER BEENSEA °HE 0 ARG “FO¥ KR F SPIGTIT 3 ToRgSt PhIS TEITBhIE at
40C. 20  thetbes seddtoyersigtigr m nation of rifaximn in the composition in the
formof tablets prepared as in Exanple 2 has been eval uated as described in
Exanpl e 10 wHerothar apetieaf tthe invintion emckides asinge thea salod ageples giney of ten 1000

daily.of rifaximn.by adm nistrati of rifaximn tahl ets hef d
1 or. modTenSRBOGRY Ay oaahe & ChoRr Lo o SR B ng 1o

the drug ,asl8 ¢V SitdRbEANOR WP BEler ¢ARk RInn@ERT {PRRIHRin the WGy 81 BRen
reported. The safety of rifaximn in the conposition in the form of

t abl et s dommliisiflaghmafiaxifor @, pgrepdorgtratan nhecampineh 2 a ften tlgash d oofe shest ant
m crogranul es has been eval uated_also in patients affected by inflammtory
bowel? di PSLRACOIQFIC )Eréﬁbjllfélt@flghﬂfaéﬂr@@ INFASEASEISANHCHBPSIA-ar , as descri bed
in Exanple 1 i Wt I an, } .

adm ni st er ed%n%%g%és}%ﬁ?aﬁﬁé t aﬁtl%dg a%é%égy&g&w‘% ?%ég¥0§rlﬁﬁﬁ§ %ﬁﬁ%?gthe

pr epar ed i@sentivnRoapligng hydhae besolviase o Nethxsminvp] biahe o irdvaricsgicgvent s
related to the drug adm nistration or other contraindications to its use
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trial were divided into four groups: 25G oup A the patients were
adm ni stered one tablet of 400 ng rifaximn prepared




as in Exanple 2, conprised in gastroresistant mcrogranules, tw ce a day
for a total dosage of 800 ng of rifaximn; G oup B: the patients
wer e admwoberessswo tabl ets of 400 ng rifaxi m n prepaPel/1Ba11/m54E33NI € 2
conprised in gastroresistant mcrogradules 2 tines a day for a total 30
dosage of 1600 ng of rifaximn; WO 2012/ 038898PCT/ 1B2011/ 054133 23

Goup C the patients were adm nistered three tablets of 400 ng rifaximn
prepared as in Exanple 2 conprised in gastroresistant m crogranules, 2
tines a dayicttofestedpminfiosagerpbowabdispascoing it axitieiiar berloighnis: digease,
patients were adnmni.stered three placeho blets 2 .times,a day. S5AIIl the
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i n seven days. The plasma concentration values of rifaximn at the
pre- dose addnther thincdnarndnflyf ththlaoth ewedm gsonpearhakke foo axmmplasHieASA,
concentration at the pre-dose of the seventh day, . 10 dermnstﬁrati ng that the
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rifaximin B, alone or in association with other rifaximin forms, can be prepared as
30 described in Example 1. The coating of the microgranules comprises polymeric

materials which are preferably insoluble at pH values between about 1.5 and 4.0 and
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adm nistration of 20 rifaximn the first and the seventh day. The results
show that rifaximn is poorly absorbed in patients affected by

m | d-to-noderate active Crohn's disease, and even follow ng repeated
admi ni st metiflbarosolubleaxt phinvglvespbetegens.§ angxhdplre gonesal, Hheigastoyagjeteni s not

| ated.in. the,pl . le 14 d i b ffi forifaxjni
fCthe rspiing i REer b ALY welRiRTButer s BE3OPL G5 PHTeSi R R d 90t e
active CralRviscllissRagsic W hd@bt paaRGRA] ﬁ@f@raﬁl@%ﬁopﬁmluew@wmﬁ/ 8.0baRIM b1 eat ed

with a dosage of rifaximnprepared as in Exanple 2 equal to 800, 1600 and
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as in 5Epathte, xomyderchillyt eaeidable.wdon iinHance, dayth thyr teadesregs deslligeatequal
to 2400 ny/ day, oup Dyhave peen treated with gastroresistant tablet
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W t hout Tabl e 17 shows the results wherein the
patigpts tre i i : i |, inhed a
O nitOal T om 4 Rl AR R Rl ARkchiBh o Thal IR T BB e A A"
Parti cul avitlythehav@itioups @iefpabilebéts/cbi 8teahdw0ds, amote pagerably bdtivaxh a0
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i nf | ammatgpaonA5s A6h @b inl plavdidiRerk NdiRRhtsh ahtiZMeRintD eEasEoMYanke Lidgn@f the
causes of CRC in IBD patients as descri bed by Eaden et al. n Gut, 2001, 48,

526- 35 anddidaynore eodmentsand PatieroflantRes. Pract. 2008, 204, 511-24. The
exam nati on faecal contents is on-invasive approach tp nmonitor the
exposure of 1HE CHIMOREES IR 4rq BB ERME Bisiogahblenyirs selibliadesing
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enployed ih nutritional Intervention studies to nonitor DNA danage in col on
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Carci nogenesi s 1997, 18, 2353-9 and Klinder in Nutr. Cancer 2007, 57,
158- 67. E@Hﬁlwaéellsepae@emnsegmﬂ AeFPREE BN (9 &kiaH FushBaloneMt T8HA bk al

3@%28??%@%@?&%{ X?%&%?%@é%ggggd?ﬁ;xﬁﬁﬁypfggalr Eadzgs in Exanple
2, shown a siNg-fiingtai exadplet iodrorginis tdotvatd tRakage bs used ue adlubllifaacal
vater. coating material are methylene chloride, methyl acid, isopropyl alcohol, triethyl acetate
and ethyl alcohol.
As an alternative, the gastroresistant polymeric material can be applied through
25  aqueous suspensions, which is the preferable technique because it does not require the
use of solvents with the relating toxicological and safety concerns.
The gastroresistant microgranules can also be prepared with other processes
known to those in the pharmaceutical arts. Such techniques may include, for example,
granulating the active principle rifaximin together with diluents, glidants and ligands,

30 and by submitting the dried and sieved microgranules to the successive coating process

with a gastroresistant coating.



The foll ow ng Exanpl es describe the preparation of gastroresistant tablets
conprising rifaximn prepared as in Exanple 2 and their use in the
t r eat mrentwof2oizi3Bssmat ory bowel di sease and are to be cenTiBEMe0s4a33 a

further illustration of the 30inventildn without any [imtation. WD
2012/ 038898PCT/ 1B2011/ 054133 26 Exanple 1 Preparation of Rifaximn in
gastroresi stant m crogranul es In a fluid bed apparatus, datt GPC 30,
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10 with the gastroresistant film.

Preparations of the gastroresistant tablets according to the invention are described
wherein specific polymorphous forms of rifaximin can be included in the
gastroresistant microgranules. The processes for the preparation of the gastroresistant
microgranules preferably includes the particular conditions, as described in Example 1,

15  incorporating the hydrate or solvate form of rifaximin f3.

Rifaximin B may be prepared by methods known in the art and as described for
example in U.S. Patent No. 7,045,620 and U.S. patent application publication no.
US20080262220, both of which are incorporated herein by reference in their entirety.
If hydrate or solvate form of rifaximin f is prepared from o rifaximin, one source of

20 polymorph a rifaximin is the rifaximin which is currently approved and
commercialized for clinical use in Europe and sold as Normix®. Examples of solvates
of rifaximin [ that are also suitable for use with this invention are described in
W02008/029208 (also published as U. S. Patent Application Pub. No. 20100010028
(incorporated herein by reference) which describes polyol solvates of rifaximin that

25  stabilize the polymorphic form of rifaximin, particularly the . Other solvates of
rifaximin besides with polyols are also suitable for use with this invention as well.

The gastroresistant microgranules have bioadhesive properties, which means that
they can adhere to the mucosa.

Examples of polymers and oligomers or their mixtures which can be included in

30 microgranules are pectins, zeins, casein, gelatin, albumin, collagen, kitosan,

oligosaccharides and polysaccharides such as, for example, cellulose, dextran,



60 10 70 2 Product tenperature (C 32 25 - 27 30 2 Jet pressure (bar)
(initial phase) 1-1.5 0.1 Jet speed (g/mn) 150 - 200 The obt ai ned
m cr ogr amsiDes12vss®ssubm tted to granul onetry anal ysi s byCLiigi1/Bsax eri ng
technol ogy using a Mal vern Mastersize8 2000 apparatus which result in 20
greater than 91% of the m crogranul es having a di nension | ower than 300

m cron. The m crogranul es conposition conprising rifaximn is described in
Table 3. WD 2012/ 038898PCT/ |1 B2011/ 054133 27 Tabl e 3 Conpositi on Anmount
(grans) AebisaecheoileRiffaaitaingrind seeds, xanthan gum, Arabic gum, hyaluronic acid,

alginic acid, sodium alginate.
When the bioadhesive is a synthetic polymer, the polymer is chosen among
polyamides, polycarbonates, polyalkylenes, polyalkylene glycols, polyalkylene oxides,
5 polyalkylene terephthalates, polyvinyl alcohol, polyvinyl ethers, polyvinyl esters,
polyvinyl pyrrolidone, polysiloxanes, polyurethanes, polystyrenes, polymers of acrylic
acid and methacrylate esters, copolymer of methacrylic acid-ethyl acrylate, polyactides,
polybarbituric acids, polyanhydrides, polyorthoesters and mixtures thereof. Other
useful polymers are methyl cellulose, ethyl cellulose, hydroxy propyl cellulose,

10  hydroxy butyl methylcellulose, cellulose acetate, cellulose propionate, cellulose acetate
butyrate, carboxy methyl cellulose, cellulose triacetate, cellulose sulfate sodium salt,
polymethyl methacrylate, poly-isopropyl methacrylate, poly-isobutyl acrylate,
poly(octadecyl acrylate), polypropylene, polyethylene glycol, polyethylene oxide,
polyethylene terephthalate, polyvinyl acetate, polyvinyl chloride, polystyrene,

15  polyvinyl pyrrolidone, polyvinyl phenol and mixtures thereof.

Another group of polymers useful for obtaining the bioadhesiveness are polymers
having a branching group comprising at least one bound hydrophobic group, wherein
the hydrophobic groups are generally non polar groups. Non-limiting examples of such
hydrophobic groups include alkyl, alkenyl and alkynyl groups. Preferably, the

20  hydrophobic groups are chosen to increase the bioadhesiveness of polymers. Other
polymers are characterized by hydrophobic branching with at least a hydrophilic group,
such as carboxy acids, sulphonic acids and phosphonic acids, neutral and positively
charged amines, amides and imines, wherein the hydrophilic groups are such that they
increase the bioadhesiveness of the polymer.

25 According to a preferred method, the mixture containing the compounds suitable
to form the coating is prepared by suspending the various components in demineralized
water and by homogenizing the aqueous suspension with a high speed stirring system,
preferably a Ultra Turrax homogenizer, in order to obtain a homogeneous suspension
containing between 15% and 30% of solid particles. The application of the

30  gastroresistant coatings to the pharmaceutical forms may then be carried out by means
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4. excipients may be added to the gastroresistant microgranules in a weight amount
5  preferably lower than 30%, and more in preferably between 5% and 20%, compared to
the total weight of the finished tablet.

The extragranular excipients comprise disintegrants, which may be chosen from
among sodium carboxy methyl cellulose, also called sodium carmelose, cross-linked
sodium carboxy methyl cellulose, also called croscarmelose, polyvinyl pyrrolidone,

10  also called povidone, cross-linked polyvinyl polypirrolidone, also called crospovidone,
starch, pre-gelatinized starch, silica and lubricants chosen among magnesium or
calcium stearate, sodium stearyl fumarate, vegetable hydrogenated oils, mineral oils,
polyethylene glycols, sodium lauryl sulfate, glycerides, sodium benzoate.

The tablets of the invention may also comprise diluents chosen among from

15 among, for example, cellulose, microcrystalline cellulose, calcium phosphate, starch,
kaolin, di-hydrated calcium sulfate, calcium carbonate, lactose, saccharose, glucose,
sorbitol and mannitol. Colorants, flavoring agents, anti-oxidants, and sweeteners may
also optionally be added to the tablet formulations.

One or more disintegrants, one or more lubricants and, possibly, one or more

20  diluents, can optionally be used in the production of tablets.

The mixture comprising microgranules of hydrate or solvate form of rifaximin £,
alone or in mixture with other rifaximin forms, disintegrants, lubricants and, optionally,
diluents, colorants, anti-oxidants and sweeteners, is placed in a compressing machine,
already known in the art, provided with suitable molds for preparing tablets with the

25  desired shape and size.

The compositions in the form of tablets can be coated with a mixture constituting
the coating, wherein the coating comprises, for example, talc, cellulose derivatives,
anti-oxidants, salts, colorants, flavoring agents.

According to a preferred embodiment of the invention, the amount of

30  disintegrants contained in the tablets varies between about 3% and 8% by weight; the
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m cr ogr anul es obtai ned from Exanple 1 10000 90. 3 Sodi um Croscar nel ose
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Examples 2-9 describe several useful compositions for the preparation of tablets
comprising gastroresistant microgranules comprising hydrate or solvate form of
rifaximin B, characterized in that they have an amount by weight of extragranular
excipients less than 20% of the weight of the tablet.

10 Example 2 describes the preparation of tablets wherein a disaggregant such as, for
example, sodium croscarmelose, and a lubricant such as, for example, magnesium
stearate, and a diluent such as, for example, microcrystalline cellulose are added to the
gastroresistant microgranules comprising rifaximin, prepared as in Example 1, wherein
the sum of the components is less than 10% by weight of the tablet. The preparation of

15  the obtained tablets does not modify the polymorphous form of rifaximin contained in
the gastroresistant microgranules prepared as in Example 1.

In particular, Table 5 reports the exact composition of a tablet containing 400 mg
of rifaximin made as described in Example 2, characterized in that it contains the same
proportions of gastroresistant microgranules and extragranular excipients of Table 4

20  and has a coating wherein the total weight is less than 710 mg.

In this particular embodiment of the invention, the obtained gastroresistant tablets
are characterized by the fact that they maintain the form of rifaximin contained in
gastroresistant microgranules, have a hardness value of 198 Newton, a disaggregation
time of 8.5 minutes and are not friable.

25 Example 3 describes the preparation of tablets wherein a disaggregant, in this
example, sodium starch glycolate, and a lubricant, in this example, magnesium stearate,
are added to gastroresistant microgranules comprising rifaximin, prepares as in
Example 1, wherein the sum of the two components is less than 7% by weight of the
tablet.

30 Example 4 describes the preparation of tablets wherein a disaggregant, in this

example, sodium starch glycolate, a lubricant, in this example, magnesium stearate and



can contain different anount of rifaximn from 100 ng to 800 ng adding to
the m crogranul es, which contain the correspondi ng desired anount of

rifaxi m rwoaoixnsesssor greater anount of diluents, disinPegmBaiilngs4assd

| ubricating agents. WO 2012/ 038898RTT/ |1 B2011/ 054133 29 Table 5

Conposi tion Weight (ng) % WO M crogranul es Ri f axi mn 400.0 56.4 Coll oi da
anhydrous silica (Aerosil0 200 Pharma) 2.0 0.3 Methacrylic acid ethyl
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3.1 Tal c a3dilgent, in this example, microcrystalline cellulose are added to gastroresistant

microgranules comprising rifaximin, prepared as in Example 1, wherein the sum of the
components is less than 6% by weight of the tablet.
Example 5 describes the preparation of tablets comprising rifaximin, in
5 microgranules, prepared as in Example 1, wherein a disaggregant, in this example,
sodium starch glycolate and a lubricant, in this example, magnesium stearate, are added
to gastroresistant microgranules comprising a greater quantity of rifaximin than that
present in Example 3, wherein the sum of the two components is less than 7% by
weight of the tablet.

10 Example 6 describes the preparation of tablets wherein a disintegrant, in this
example, sodium starch glycolate, a lubricant, in this example, magnesium stearate and
a diluent, in this example, microcrystalline cellulose are added to gastroresistant
microgranules comprising rifaximin prepared as in Example 1, wherein the sum of the
extragranular excipients is less than 12% by weight of the tablet.

15 Example 7 describes the preparation of tablets wherein a disaggregants, in this
example, sodium starch glycolate and a lubricant, in this example, magnesium stearate
and a mixture of microcrystalline cellulose based diluents are added to gastroresistant
microgranules comprising rifaximin prepared as in Example 1, wherein the sum of the
components of extragranular excipients is less than 16% by weight of the tablet.

20 Example 8 describes the preparation of tablets wherein a disaggregant, in this
example, sodium starch glycolate and a lubricant, in this example, magnesium stearate
and a mixture of microcrystalline cellulose based diluents are added to gastroresistant
microgranules comprising rifaximin prepared as in Example 1, wherein the sum of the
components of extragranular excipients is less than 17% by weight of the tablet.

25 Example 9 describes the preparation of tablets wherein a disaggregant, in this
example, sodium croscarmelose, a lubricant, in this example, magnesium stearate and a
diluent, in this example, microcrystalline cellulose are added to gastroresistant
microgranules comprising rifaximin prepared as in Example 1, wherein the sum of the

components of extragranular excipients is less than 12% by weight of the tablet.
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The tablets can be obtained in shapes such that they can be divided into smaller
dosage forms, such as for example, two, three or four parts, wherein the division allows
a further dosage variability without losing the gastroresistance.

The tablets of the invention are stable for a period longer than 12 months at

5  temperatures between 25°C and 30°C and for a period longer than 6 months at 40°C.

The safety determination of rifaximin in the composition in the form of tablets
prepared as in Example 2 has been evaluated as described in Example 10 wherein 18
healthy volunteers received a dosage higher than 1000 mg daily of rifaximin by
administration of rifaximin tablets before and after meals. The obtained results show

10  that no adverse events relating to the drug administration or other contraindications to
its use have been reported.

The safety of rifaximin in the composition in the form of tablets comprising
rifaximin, prepared as in Example 2, in gastroresistant microgranules has been
evaluated also in patients affected by inflammatory bowel disease, for example Crohn’s

15 disease. In particular, as described in Example 10, 18 fasted patients with active
Crohn’s disease were administered a dosage higher than 1000 mg /day of rifaximin
tablets prepared as in Example 2. The results obtained show that no adverse events
related to the drug administration or other contraindications to its use have been
reported.

20 Example 11 describes clinical trial, wherein 402 patients affected by intestinal
inflammation with a CDAI value between 220 and 400 were treated with the
composition of the invention in a form of tablets comprising rifaximin, prepared as in
Example 2, in comparison to placebo for a period of time of 12 weeks.

The patients of the clinical trial were divided into four groups:

25 Group A: the patients were administered one tablet of 400 mg rifaximin prepared
as in Example 2, comprised in gastroresistant microgranules, twice a day for a total
dosage of 800 mg of rifaximin;

Group B: the patients were administered two tablets of 400 mg rifaximin prepared
as in Example 2 comprised in gastroresistant microgranules 2 times a day for a total

30 dosage of 1600 mg of rifaximin;



0.1 0.01 EDTA 1.4 0.2 Iron oxide E172 0.4 0.06 The anal ysis of the
resulting tablets by X-ray diffraction showed that the formof rifaximn
remai ns uwoharyss’yss5The di sintegration tinme of the tabl @C3/1hzd1/biess

obt ai ned nmeasuring the disintegratiom3of 8 tablets into 800 m of

dem neralised water at tenperature of 37 C 1C in a disaggregator. The
average val ue corresponds to 8.5 mnutes. WD 2012/038898PCT/1B2011/ 054133
30 The friability value of the tablets was obtained as described on
t he Eur opean Grhap n@cd}ﬁe@aE@ntS Ve @@g@lmr@d thirem tabdesh eafs 40R rag prifesddin n a
pl astic 0.ro and at ed

PR S S o L S e e A XX

expr esseq g1 BEISE 2960 m ﬂﬁkgﬂfh |l oss is 50.1% The har dness of
the tablets was determ ned as described in European Pharnmacopea Ed. 6.0.

page 279. Tefurbaple9§ patcets pvaic edmimstareddprsampddagbo $abd¢ts astlraers HRNEKA

TBH 320D. The e val ue of the hardness obptaine Wt ons.

10Exanpl e 3 Aéféiﬁé}ﬂ%%ﬁﬂ%}fltae% dF C@Bﬁ%tgﬁtﬁgﬂﬁpw ithise BRl0 OfaE SEHESS st ant
m crogr anu RS @@nposi tion 2- The m xture to prepare the
grastroresistant tablets was obtained by m xing 65.15 g of gastroresistant
ni crogr anul eﬁ“ abfe I3 faportaithe prsepaoed chinicdeaddl iib @dtients B{anGtahnls dikase, to

cont ai ni n rifaximn, and 4.15 g of sodium gt?ﬂycol ate starch
pr evi ousl %né %dleﬁ‘h cQMPOsitio Wedls &r@wf tybleshedep@dhfid: imdExampleirde W

added 0. TPl RANSS I RRER & fom W6 FOTRPR) SAmlAtal SRRTL0H" Tabre ¢

10 From the results reported in Table 13, the tablets comprising gastroresistant
microgranules of rifaximin prepared as in Example 2 are more efficacious than
placebo. As can be seen in Table 13, compared to placebo: a greater percentage of the
patients had clinical remission at the end of treatment; a greater percentage of the
patients had a clinical response at the end of treatment; a greater percentage of the

15  patients maintained the clinical response after 12 weeks after the end of the treatment;
the number of days to obtain the clinical remission was reduced; and the percentage of
the patients which did not respond to the clinical treatment was reduced as well.

The evaluation of adverse events and adverse reactions in patients treated with
tablets comprising gastroresistant microgranules of rifaximin prepared as in Example

20  2in comparison to patients who received placebo is described in Table 14. The
evaluation shows that there is not any difference in the number and severity of adverse
events between several rifaximin dosages in comparison to the placebo. These results
confirm that tablets comprising gastroresistant rifaximin at a daily dosage from 800
mg/day to 2400 mg/day are safe.

25 Example 12 describes the clinical remission of Crohn’s disease in patients with
protein C reactive values greater than Smg/l administered high daily dosages of tablets
comprising gastroresistant microgranules of rifaximin prepared as in Example 2. Table
15 reports a higher percentage of patients who obtained clinical remission at the end of
treatment for patients administered a dosage greater 1600 mg/day compared to patients

30 administered placebo or dosages less than 1600 mg/day.



(g) Conposition % WD Gastroresi stant mcro granules of rifaximn prepared
as in Exanple 1 65.15 93. 1% Sodi um gl ycol ate starch (Explotab(r)) 4.15 5. 9%
Magnesi urwetzesr@ss®s0. 7 1% 20 WD 2012/ 038898PCT/ 1B2011,034BBB1/8U1Bxanpl e 4
Preparation of tablets conprising rifaximn in gastroresistant

m crogranul es -Conposition 3- The m xture for the preparation of

gastroresi stant tablets was obtained by mxing 5 297.78 g of m crogranul es
gastroresistant of rifaxinn prepared as described in the Exanple 1 and
cont ai ni ng 18hedxagnple I3 d@s@rlgﬁsn the] gvadgatism @f)ﬂlifftmngn yl@@lramlétlgm an @hasnap 51 g

f [ 1 |
o resh GRRE ePefled bRt Rlaliah SO ES oty R AR AR HE R Pfffpﬁaed
m xture. o REEGMPRS], tth 0N phficiHe aFbétBE By InfildlaRhR dératcl SLtRRI@ olin GRfRAsd. T 1 on
Amount (g) % conposition

Rifaximin prepared as in Example 2 in the form of gastroresistant tablets, was
5 administrate to patients in a quantity corresponding to 1200 mg on day 1; 1200 mg
twice a day, for a total dosage equal to 2400 mg/day on days 2, 3, 4, 5, 6; and 1200 mg

on day 7, for a total dosage of 14400 mg of rifaximin in seven days.

The plasma concentration values of rifaximin at the pre-dose of the third and fifth
days were comparable to the plasma concentration at the pre-dose of the seventh day,

10  demonstrating that the steady state of rifaximin plasma concentration was reached.

The plasma concentrations of rifaximin were analyzed before the first dosage
administration and until to 24 hours following the dosage administration during the
first day of the treatment and up to 48 hours after the last dose during the seventh day
of treatment. Plasma concentrations were also determined before dosage administration

15  on the third and fifth days.

The pharmacokinetic parameters were determined, such as the maximum plasma
concentration achieved (Cp,y), the area under the curve of plasma concentrations
(AUC,4) and the time to achieve the maximum concentration (T ).

The Table 16 reports the Cmax, AUClast and Tmax values after administration of

20 rifaximin the first and the seventh day. The results show that rifaximin is poorly
absorbed in patients affected by mild-to-moderate active Crohn’s disease, and even
following repeated administration of rifaximin prepared as in Example 2 at high
dosages 1s not accumulated in the plasma.

Example 14 describes the efficacy of rifaximin in the form of gastroresistant

25  tablets in patients affected by moderate active Crohn’s disease without concomitant
treatment, who have been treated with a dosage of rifaximin prepared as in Example 2
equal to 800, 1600 and 2400 mg/day.

The patients are divided into four groups wherein:

Group A: have been treated with one 400 mg tablet of rifaximin prepared as in

30 Example 2, administrated 2 times a day for a total dosage equal to 800

mg/day;



WO Gastoresistant mcrogranul es prepared as in Exanple 1 297.78 94. 3%
Sodi um gl ycol ate starch (Explotab(r)) 11.28 3.6% cellul ose mcrocrystalline
(Avi cel BRMOR0R2g)3889851 1. 4% Magnesi um stearate 2.26 0. 7%PCT/IB201Th&133esul t ant

m xture was placed in a tabletting amdaratus such as a Killian as descri bed
in the Exanple 2. 15Exanple 5 Preparation of tablets conprising rifaximn
I n gastroresi stant m crogranul es -Conposition 4- The m xture for the

preparation of gastroresistant tablets was obtained by mxing 279.78 g of
gast r or esfrevpm i élﬂ@@nbaﬁultr@gtedfwﬁhftwugﬂstromém é@Oaﬁgd@@@w dedfaximithe 20

Ex le 1, f
ol yool at e starch pPRdibTery R 20 B Bhedef OxBohcl e

fteear ate (1.35 g) \@@§a%41]§g1 %q@obqn%/g%#l ting mxture of. The conposition is
ported in Table 8. 012/ 03889 /1B2011/ 054133 32 Table 8
Conposi t il@oupkbunt hagy been treated with three 400 mg tablets of rifaximin prepared as in
5 Example 2, administrated two times a day, for a total dosage equal to
2400 mg/day;
Group D: have been treated with gastroresistant tablet without rifaximin (placebo).
Table 17 shows the results wherein the patients treated with gastroresistant tablets
of rifaximin have obtained a clinical remission greater than the patients treated with

10  placebo. Particularly the group of patients treated with a dosage of rifaximin prepared
as in Example 2 equal to 1600 mg/day show a statistically significant difference in
clinical remission rate compared to placebo.

Ulcerative colitis and Crohn’s disease are associated with increased risk of
colorectal cancer (CRC). Oxidative stress due to the chronic inflammation associated

15  with Intestinal Bowel Disease may be one of the causes of CRC in IBD patients as
described by Eaden et al. n Gut, 2001, 48, 526-35 and by Roessner in Pathol. Res.
Pract.2008, 204, 511-24.

The examination of faecal contents is a non-invasive approach to monitor the
exposure of the colonic mucosa to mutagenic and genotoxic substances.

20 Single cell gel electrophoresis (Comet assay) has been successfully employed in
nutritional intervention studies to monitor DNA damage in colon carcinoma cell lines
as described for example by Venturi et al. in Carcinogenesis 1997, 18, 2353-9 and
Klinder in Nutr. Cancer 2007, 57, 158-67. Example 15 describes the effect of rifaximin
treatment on faecal water genotoxicity and DNA damage through Comet assay and it

25 demonstrates that in patients who received rifaximin prepared as in Example 2, shown
a significant reduction of strand breakage s induced by faccal water.

The following Examples describe the preparation of gastroresistant tablets
comprising rifaximin prepared as in Example 2 and their use in the treatment of
inflammatory bowel disease and are to be considered as a further illustration of the

30 invention without any limitation.



Conposition % WD Gastroresi stant mcrogranul es prepared as in Exanple 1
279.79 94. 3% Sodi um gl ycol ate starch (ExplotaV) 18.86 6.3% Magnesi um

st ear at e WO2812003469806 The resultant mxture is plPaETAB20100133
tabletting apparatus such as a Killia¢ as 5 described in the Exanple 2.
Exanple 6 Preparation of tablets conprising rifaximn in gastroresistant

m crogranul es - Conposition 5- 10The m xture for the preparation of
gastroresi stant tablets was obtained by m xing 231.0 g of gastroresistant

m cr ogr anul eExampedpared as described in the Exanple 1, containing 139.3 g

of rifaximn, 15.6 of ji.um gl ycol ate starch, .and 13 of mcrocrystalline
cel | ul ose ( ATrERM SR IR ol d6 ZaSeFr Al PRTln GREsRIG T Tean’s! ove.
Magnesi um st gahatifd bdd Gpghratus, GREGEPE B0t WethrEWMiritbNG s bE & ithes W@ a
conposition is 1l5reported in Table 9. Table 9 Conporient Anmount(g) %

conposi t iloh(ym ppra@ast, @660 stanifarincingupvatenlasd 186 g of Axtasilmsdihtidiseedefa om
Example 1 2 21 80 88. 64% Soqi um %lecol e starch (Expl ot a\\’o .

5 Tloaded. Contemporaneously in a nixer under agitation a suspension was prepared using
48107 g of demineralised water, 9281g of methacrylic acid ethylacrylate copolymer
marketed under the trademark KOLLICOAT® MAE 100 P, 1392 g 1,2 propandiol,
2475 g of talc, 557 g of titanium dioxide FU and 62 g of iron oxide E 172. The solid
components of the suspension were homogeneously mixed in demineralised water with

10 ahigh speed homogeniser (Ultra Turrax). The prepared suspension was loaded in the
Waurster type apparatus with a peristaltic pump and nebulised, at a pressure between 1.0
and 1.5 bar, through the 1.8 mm nozzle on the mixture of rifaximin powder and Aerosil

200 maintained in suspension in the fluid bed by a warm air flow.

The applied conditions are described in Table 2:

15
Table 2
Process parameters Premwarm Apphication of Drying
phase coating solution
Air flow in entrance (m’/hour) 400 £ 100 550 £ 100 350 £ 50
Air temperature in entrance (°C) 60 +2 60+ 10 70 £ 2
Product temperature (°C) 32 25-27 30£2
Jet pressure (bar) (initial phase) 1-1.5+£0.1
Jet speed (g/min) 150 - 200

The obtained microgranules were submitted to granulometry analysis by Light
Scattering technology using a Malvern Mastersizer 2000 apparatus which result in
20  greater than 91% of the microgranules having a dimension lower than 300 micron.

The microgranules composition comprising rifaximin is described in Table 3.



15.60 5.99% M crocrystalline cellulose (Avicel PH 102(r)) 13.00 4.99%
Magnesi um stearate 1.00 0.38% WD 2012/ 038898PCT/ 1B2011/ 054133 33 The
resul t antwoizatun3esd8s tabl etted using a tabletting appar @CugBzuehs4as3 Kil | i an
as described in the Exanple 2. Exanpl® 7 5Preparation of tablets
conprising rifaximn in gastroresi stant m crogranul es -Conposition 6-

The m xture for the preparation of gastroresistant tablets was obtained by
m xing 207.9 g of microgranul es gastroresistant of rifaximn prepared as

described in the Exarrpl e 1, containi rTgbkl37 3 g of ri faX| mn, 1 g of

sodi umg o =a DLaIbII a0 m—xttr mc L,I Lal H1e—cel OS¢,
conposed §1bmf?s§ of Avicel PH 102(r|) an ufﬁt) Avi cel° Bm/a)l(r)

previ ouslM g ifakeYie on a U.38 nmm nesn sijeve a g o magnesd yim stegrate is

added tolthe resulting mxture. The corrposition is reported in Table 10.
Tabl e 10| STmapdsiosil @n20hount (g) % cgnposi til@s (p/ p) Gast rof8si st ant

m cr ogr ares—ef—+ifaxim-pprepared—as—in—Exmple—1-207-90-84_20%Sq9di um
gl ycol at GF@WEWC(WBWXB]@%CWI&W 92871 339

copolymer 1:1(Kollicoat® MAE 100P)

1,2 propandiol 1392 3.6
Talc 2475 6.4
Titanium dioxide FU 557 1.4
Iron oxide E172 62 0.2

The microgranules obtained were analyzed by X-ray diffraction. The
diffractograms show that the rifaximin has peaks characteristic of the B form, as

5 identified in Crist. Eng. Comm. 10, 1074-1081 (2008

Example 2

Preparation of tablets comprising rifaximin in gastroresistant microgranules
-Composition 1-

10 The microgranules comprising rifaximin prepared as described in Example 1,

were mixed with croscarmelose (Ac-Di-Sol®) and microcrystalline cellulose (Avicel

PH 102®) previously sieved on a 0.8 mm mesh sieve. Magnesium stearate was then

added to the resulting mixture. The resulting composition is described in Table 4.

Table 4
Composition Amount Component percentage
(mg) (0/p)

Gastroresistant microgranules obtained from 10000 90.3
Example 1

Sodium Croscarmelose (Ac-Di-Sol") 552 5.0
Microcrystalline cellulose (Avicel PH 102" 384 3.5
Magnesium stearate 138 1.2

15



14.10 5. 71% M crocrystal line cellul ose (Avicel PH 102(r)) 11.70 4.74%

M crocrystalline cellulose (Avicel PH 101(r)) 12.30 4.98% Magnesi um

st ear at e WO20120038€980 The resultant m xture was tablPeriiBzd11/054433

tabl etting apparatus such as Killian 28s described in the Exanple 2. WO
2012/ 038898PCT/ 1B2011/ 054133 34 Exanple 8 Preparation of tablets
conprising rifaximn in gastroresistant m crogranul es -Conposition 7- The
m xture for preparing gastroresistant tablets was obtained m xing 207.9 g
of 5 gastror ddedeattingmemegenaeus ayxete pap aldcatl An priehjaitied raschdessrohsd i n

t he Exanpl.e. 1, containin 1 of rifaximn, 14.1 g of sodium glycol ate
st archa%@laﬁiwxl[ F%HCS“F'GF??O&&(?@@.&@& l'ine cellulose conmposed of 11.7 g of
Avicel PH 103(k) tdhds Iderd Bfen”vbficd Rihgl QLEI ROSYALOWT WIST BY&ExPhtopyD- 8 MM
mesh sieve. 2.15 g of magnesium stearate were 1l0added to the resulting
m xt ur e. nidtkylcelpgosd, tHIBMA issdinepslt, é@ -pnopealdicd, itdn oFidblbd 721 T tabbes tieom
o .
Armung ( %)eaté(éi %? Hféotggqlpgrnamre in the range between 41°C and 43°C through a warm air flux
and the film coating was sprayed on the tablets.
The total composition of the tablets containing 400 mg of rifaximin as described
in Table 5, at the final weight of 626 mg of microgranules correspond to a tablet total
weight of 709 mg.
10 The pharmaceutical composition wherein the rifaximin is in the form of tablets,
can contain different amount of rifaximin from 100 mg to 800 mg adding to the

microgranules, which contain the corresponding desired amount of rifaximin, a lower

or greater amount of diluents, disintegrating and lubricating agents.



WO Gastroresistant m crogranul es of

rifaximn prepared as in Exanple 1

207.90 83.78% sodi um gl ycol ate starch (Explotab(r)) 14.10 5.68% Magnesi um
st ear at e WOD2B1200388%986 M crocrystal | i ne cel | ul ose (Avicel

4.71% M crocrystal line cellul ose (AviXel

PETABR{1N31BL. 70

PH 101(r)) 12.30 4.96%

The

resultant mxture is tabletted using a tabletting apparatus such as Killian
as described in the exanple 2. 15 Exanple 9 Preparation of tablets
conprising rifaximn in gastroresistant mcrogranules -Conposition 8- The
m xture for preparl ng gastroresi stantTabbbﬂ ets was obt ai ned mX| ng 200.9 g

din

scar nel ose

Of 20 ga l. Ul ©31 Dl. d.lll. e er Uyl allul CS UI I | | I 1 cpa CU a@ CIll U
t he Exangle Cor& N d) containing 113.3 g of Wz; ht(l ﬁj B g o @?3
sodi um (ASyirogkinules- ) and WO 2012703 wuamu ! tSdUJ..L/ OGTT33
Rifaximin 400.0 56.4
Colloidal anhydrous silica
2.0 0.3
(Aerosil® 200 Pharma)
Methacrylic acid ethyl acrylate
Y ‘ yAe 148.5 20.9
copolymer ( Kollicoat® MAE100 P)
1,2-propandiol 223 3.1
Talc 39.6 5.6
Titanium dioxide 9.9 1.4
Tablet
Croscarmelose sodium (AcDiSol®) 34.5 4.9
Microcristalline cellulose
24.0 34
(Avicel PH 101®)
Magnesium stearate 8.6 1.2
Film coating
Hydroxypropyl methylcellulose 14.1 2.0
Titanium dioxide 4.1 0.6
1,2- propandiol 0.1 0.01
EDTA 1.4 0.2
Iron oxide E172 0.4 0.06

The analysis of the resulting tablets by X-ray diffraction showed that the form

of rifaximin remains unchanged.

The disintegration time of the tablets has been obtained measuring the

disintegration of 8 tablets into 800 ml of demineralised water at temperature of 37 °C +

1

°C in a disaggregator.

The average value corresponds to 8.

5 minutes.



35 11.3 g of mcrocrystalline cellul ose (Avicel PH 101(r)) previously
sieved on a 0.8 mm nesh sieve. 2.30 g of magnesium stearate are added to

t he resulwOngi1i3zg8r e. The conposition is reported i n TabraBddi/o&13abl e 12
Composi tion Amount (g) % conposition p/p) Gastroreistant m crogranul es of
rifaximn prepared as in Exanple 1 200.0 88.93% Croscarnel | ose sodi um
(Ac-Di-Son 11.30 5.02% Cel |l ul ose mcrocrystalline (Avicel PH 101) 11.30

5. 02% Magnesi um stearate 2.30 1.02% Exanple 10 Det erm nation of
safety of tablldesirigbfilyiveiusgolgtist tebletssves ahtaingdcodessibte oncihatiairapb e

rifaximn,,in healt vo) unt e and i atients affected b 0Grohn' s

i sease. PHaPmaERen P iRh o R0e e b BRS GRelai Ed B el iger Bcker or e
and af t efh@dReNé:goked k@RolPhgtand @psed KhScksNARENEE nPhuREYBles@bRls fets.
vital paraneters such as bl ood pressure, heart rate, body tenperature,

i nst r unentaghesly dlhgavdlon of sumphtalose hastaxpoasell agparncangel dbomatightyloanad ysi s,
such gs %I Q’Pd and urine analysis. 15 Three tablets conprising 400 ng of
rifaxrm n, ‘8btained as in Exanple 2 for a total quantity of 1200 ng/ day of

rifaximn wer efh%d'%mn%%sercﬁd R hBRked RANYclpdifandy t h&gﬁbw e m‘a)%w
volunteers (9 nales and 9 fenales) in a cross-over study wth an i'nterval
of 8 dayPiaeimesreqalidi ®0spagt 271 Tan fabkts arte prded dndntapparatus such as anFour
adverse advents were reBorted in the study. In all the cases they were 20

I
headache ESWhdb ARH-330Pe The anagoyalpe phttiedharénoshabigied vaasnh IS Newwnson.

10 Example 3

Preparation of tablets comprising rifaximin in gastroresistant microgranules
-Composition 2-

The mixture to prepare the grastroresistant tablets was obtained by mixing 65.15

g of gastroresistant microgranules of rifaximin prepared as described in Example 1,

15  containing 40 g of rifaximin, and 4.15 g of sodium glycolate starch previously sieved

on a 0.8 mm mesh sieve. To the resulting mixture was added 0.7 g of magnesium

stearate. The composition is reported in Table 6.

Table 6

Composition Amount Composition %
(2) (0/p)

Gastroresistant microgranules of 65.15 93.1%
rifaximin prepared as in Example 1
Sodium glycolate starch 4.15 5.9%
(Explotab®™)
Magnesium stearate 0.7 1%

20
The resultant mixture is placed in a tabletting machine such as a Killian as

described in the example 2.



No alteration was showmn with regard to vital paraneters such as bl ood
pressure, heart rate and bi ochem cal blood and urine analysis after the
drug admwoObrABsgss. WO 2012/ 038898PCT/ 1B2011/ 054133 3@CT/IB2018034233y oOf
pharmaceutical conposition in tabl ets3las described in Exanple 2 has been
evaluated in patients affected by inflammtory bowel disease, as for
exanpl e Crohn's di sease. 18 patients affected by active noderate
Crohn's di sease were adm nistered three 5 tablets of rifaximn 400 ny
obt ai ned as Examgdedi e 2 for a total quantity of 1200 ny/ day. Saf ety
was determn before gnd after adm nistration of the nedici.ne b asuring
the i i dencd ropstaisd Adanfe S ERing Pl i Shsst e uiR Sutfpetatts
pressure, heaChnipdsRionPRdy tenperature, and instrunmental evaluations such

as el ectrocardi ogram 10and | aboratory anal ysis such as bl ood and urine
anal ysi s. The @nixyuroder td\eeeateaveot gdstoassmitalt taldsts e chitained bgiumixmg t he

tudy_th j ydged by i tigat. t. drug- l.ated. . .
al ? er it ???%igﬁo&%ﬁ %ﬂbﬁééé?' "y R Obr bekgHNd Ep%rﬁéfa;squeé%b%%g% and
urine af tighnbie) adatohahial 1 0014 2% Jritaditf. 1198 BAdi A1y M8 ARG LoAnt

variation of vita par dnet ers“was observed. From a se results the
medi ci ne gurfaelukde asiciaer ystaiipt €ARickBPHel20®)qireviaticlgt.sidwedmpl £0.8Inm mesh
Treatment . of Crohn's disesase patients with tablets conprising rifaximn in
20gast r osEYesMagnesiiey Sepraisyled 2) is addetbtocthapediling Mixiyre. Jdermmasttiatap| et s
conpri si ' nt mcrogranules of rifaximn prepared as in

Exanpl e gsg(\}\gsgﬁg%%{nﬁ?%@é?éd ina nmulticentre random zed doubl e-blind trial
versuyg placebo in patients affected hypfgohn' s di sease. 410 patients

af f ect ed _hv in'qild-fn-nndpraf active Crohn's disease havyng a CDAlL 25

val ue bel WeEWOSition and 400 wer €| enr ohednti n tHe tri al% ceMghsitignti ent s|di d
not recelve any treatnent. The Ej’i mary |end poi nt ﬁ’f/ the clinical

trial wag represented by the efficacyof rifgximn to i ce clinical
rem ssi oNGaGeidsRedt Atcrdgletiits Vial ue boywg tharp 150. The oan@, pornt's of | the
clinical |[trial were also to dejonstrate the gfficacy of 30 rifaximn|to
i nduce cl prepet as espoasEs 1def i ned as the redycti on of CDAI val ue of at

| east 100spoints—itn—respect—torthe—hasa—valge—and—to—deppnstrate—the
mai nt enahSRIBM BYi4ie Sfho 201/ 0388d8iCT/ 184011/ 054133387 reni ssi on
i nduced byexjibtaghymi n treatment| for a period gf 12 weeks after the
suspensi qn_of the treatnent Treatnent [failure was defined as absence
of decr easdlulgsc@Darocyystallencof at | eas#.570 poirfts after ohé”month of
treatnment; ,or 1i (r!) e in CDAI| val ues by 100 |points 5during treatnmen{; or a
need for gﬁ‘fl(j%r%}f Pescue medj cation or an ijncreasing of the dosage|of

concom t aMaghBRidRMarate patients wepeedi vi dgd into fougp.7gy oups: G olip
A: 101 patients were administerled one tablet aof 400 ng rifaxinmn prepared as

in Exanple 2 conprised in gastroresistant m crogranules and two

The resultant mixture was placed in a tabletting apparatus such as a Killian as

described in the Example 2.

15 Example 5

Preparation of tablets comprising rifaximin in gastroresistant microgranules
-Composition 4-

The mixture for the preparation of gastroresistant tablets was obtained by mixing

279.78 g of gastroresistant microgranules of rifaximin prepared as described in the

20 Example 1, containing 180.47 g of rifaximin, and 18.86 g of sodium glycolate starch

previously sieved on a 0.8 mm mesh sieve. Magnesium stearate (1.35 g) was added to

the resulting mixture of. The composition is reported in Table 8.



pl acebo tablets twice a day for a total dosage of 800 ng of rifaximn; 10
G oup B:104 patients were admnistered two tablets of 400 ng rifaximn

pr epar ed W 2012/0B888Pl € 2 conprised in gastroresistant mPCTABEN4e33 and one
pl acebo tablet twice a day for a total2 dosage of 1600 ng of rifaximn;

G oup C 98 patients were adm nistered three tablets of 400 ng rifaximn
prepared as in Exanple 2 conprised in gastroresistant mcrogranules tw ce a
day 15for a total dosage of 2400 ng of rifaximn; Goup D:99 patients were
adm ni stered three placebo tablets tw ce a day. Al'l the patients were
treated for a period of 12 weeks. ?B%r#he time of clinical trial the
patients could continue to receive ¢ il tant therapy such as 5-ASA and/ or
I MMUNOSUPPLAPSSAbn (azat T oprine, met ot r gxat eambudier c3dpt opghpdidtiore¥.c) ¢nly if
they were 20 adm ni stered at a stable dosage al ong tfthe three nonths before
the begi hning of the clinical trial and for &) the|period®P)clinical
trial BRI A h-?—t-he&t-nen-t— ' < '

clini cal | CERFUSHYAMIICI L HBIGSHETN dRerle fofTOMEd fdr a fufthér period of
12 weeks|ipIelQE 1to determne the length of remssilon after the suspension
of the treatnent. 25The safety profile lof the adm nifstered treatnent|was
eval uateijﬁﬁuu@ycqldtte sanal (Fspbtaf ) adver(se e\lér%s bllood and. 3l%i ne
| abor at o arad "s: s—and—vtal—stghs—sugh—as ged—pHessure rFperatyire and
heart raf é/lag*i*ﬁsé BISIAAEA trial results repor{lé in Table 19:‘4§% ow t hal the
tabl ets, prepared as in Exanple 2 and conprising gastroresi stant

m crogranule of rifaximn obtained as in Exanple 1, at a daily dosage from
800 ny/day 3UTheoreRdlttmyixtiay armacar i efthblestigougpdrian stible apl @dkeboni a5 t er ns
of clinical remnmission, clinical response, and treatnent failure rate and
the pércéRtaieddr heEXUMRIS Zaho WO 2012/ 038898PCT/ | B2011/ 054133 38

mai ntai ned the rem ssion for thel 2 weeks followi ng the end of the
treatnment. Furthernore the nmedian tinme to rem ssion was 47 days for
patients rec@x\aiﬂli_@ el acebo, 35 days for patients administered Rifaximn-ER
400 ng tw ce 27 days for those receiving Rifaximnmn-El R 800 tw ce
daily and 38 Pdap%ré\ﬂmmf%g

Pl acebo Ri faxbomp0s1t10n 5

10 The mixture for the preparation of gastroresistant tablets was obtained by mixing

lets eamp ESRZIAGimin Bt gastrorgsistant mighograngles

231.0 g of gastroresistant microgranules of prepared as described in the Example 1,
containing 139.3 g of rifaximin, 15.6 of sodium glycolate starch, and 13 g of
microcrystalline cellulose (Avicel PH 102%) previously sieved on a 0.8 mm mesh sieve.
Magnesium stearate (1.0 g) is added to the resulting mixture of. The composition is

15  reported in Table 9.

Table 9
Component Amount(g) % composition(p/p)
Gastoresistant microgranules of 231.00 88.64%
rifaximin obtained from Example 1
Sodium glycolate starch (Explotab™) 15.60 5.99%
Microcrystalline cellulose (Avicel 13.00 4.99%
PH 102%)
Magnesium stearate 1.00 0.38%




(Tabl ets Exanple 2) 800 ng/die Rifaximn (Tablets Exanple 2) 1600 ny/die
Rifaximn (Tablets Exanple 2) 2400 ng/die Rifaximn (Tabl ets Exanple 2)
Pool ed dowe=zoda3sgssal rem ssion End 42. 6% 53. 8% 62. 2% 2#¢TBB2BH0HIS3 of
treatment (EOT) (43/101) (56/104) (613398) (47/99)

The resultant mixture is tabletted using a tabletting apparatus such as Killian as

described in the Example 2.

Example 7

5 Preparation of tablets comprising rifaximin in gastroresistant microgranules
-Composition 6-

The mixture for the preparation of gastroresistant tablets was obtained by mixing

207.9 g of microgranules gastroresistant of rifaximin prepared as described in the

Example 1, containing 117.3 g of rifaximin, 14.1 g of sodium glycolate starch, a

10  mixture of microcrystalline cellulose, composed of 11.7 g of Avicel PH 102® and 12.3

g of Avicel PH101® previously sieved on a 0.8 mm mesh sieve and 1.0 g of magnesium

stearate is added to the resulting mixture. The composition is reported in Table 10.

Table 10
Composition Amount (g) % composition (p/p)
Gastroresistant microgranules of 207.90 84.20%
rifaximin prepared as in Example 1
Sodium glycolate starch (Explotab™) 14.10 5.71%
Microcrystalline cellulose (Avicel 11.70 4.74%
PH 102%)
Microcrystalline cellulose (Avicel 12.30 4.98%
PH 101%)
s Magnesium stearate 0.90 0.36%

The resultant mixture was tabletted in a tabletting apparatus such as Killian as

described in the Example 2.

20



(164/301) dinical response EOT 55.9% 62. 8% 72. 0% 57.5% 64.2% (52/93)
(59/94) (67/93) (50/87) (176/274) WMaintenance of clinical 28.6% 38.2%
44. 9% 3IWOZBA3MBr em ssion after 12 weeks from the ene@CofiBrtheoismssat ment
(28/98) (39/102) (40/89) (30/94) (1094285)

Example 8

Preparation of tablets comprising rifaximin in gastroresistant microgranules
-Composition 7-
The mixture for preparing gastroresistant tablets was obtained mixing 207.9 g of
5  gastroresistant microgranules of rifaximin prepared as described in the Example 1,
containing 117.3 g of rifaximin, 14.1 g of sodium glycolate starchand a mixture of
microcrystalline cellulose composed of 11.7 g of Avicel PH 102% and 12.3 of Avicel
PH 101® previously sieved on a 0.8 mm mesh sieve. 2.15 g of magnesium stearate were

added to the resulting mixture. The composition is reported in Table 11.

10
Table 11
Composition Amount % compostion
(2) (0/p)
Gastroresistant microgranules of 207.90 83.78%
rifaximin prepared as in Example 1
sodium glycolate starch (Explotab”) 14.10 5.68%
Magnesium stearate 2.15 0.87%
Microcrystalline cellulose (Avicel 11.70 4.71%
PH 102%)
Microcrystalline cellulose (Avicel 12.30 4.96%
PH 101%)
The resultant mixture is tabletted using a tabletting apparatus such as Killian as
described in the example 2.
15

Example 9

Preparation of tablets comprising rifaximin in gastroresistant microgranules

-Composition 8-

The mixture for preparing gastroresistant tablets was obtained mixing 200.9 g of
20  gastroresistant microgranules of rifaximin prepared as described in the Example 1 and

containing 113.3 g of rifaximin, 11.3 g of croscarmelose sodium (Ac-Di-Sol®.) and



Time to obtain clinical rem ssion 47 days 35 days 27 days 38 days 33 days
Treatnment failure rate 44.6% 38. 5% 25. 5% 38. 4% 34. 2% (45/101) (40/104)
(25/98) (86/2022)03¢8083/ 301) (*) p <0.05 The overall inci #emaB20ai/omdlser se
events reported during the treatnent 3eriod and 10 followup is sumari zed
in Table 14. The incidence of adverse events and adverse reactions caused
by the adm nistration of tablets conprising rifaximn in gastroresistant
mcrogranul es at a daily dosage from 800 ng/day to 2400 ng/day is

conpar ablld.3 g opInzieeisaystathae @eﬂ)@hOée tdyVisehRHF § Q:laﬁtprmw%y sisred opet WM8annt he

study gr olRR- sieWl® 2504 FPEIBEGI BedtH ORMERSD RPI&ultthe mixture. The

composition is reported in Table 12.

5
Table 12
Composition Amount % composition (p/p)
(2)
Gastroreistant microgranules of 200.0 88.93%
rifaximin prepared as in Example 1
Croscarmellose sodium (Ac-Di-Sol") 11.30 5.02%
Cellulose microcrystalline (Avicel PH 11.30 5.02%
101)
Magnesium stearate 2.30 1.02%
Example 10
Determination of safety of tablets comprising gastroresistant microgranules
containing rifaximin in healthy volunteers and in patients affected by
10 Crohn’s disease
Safety of the composition was determined by evaluating before and after
administration of the drug, the incidence of adverse affects, vital parameters such as
blood pressure, heart rate, body temperature, instrumental evaluations such as
electrocardiogram and laboratory analysis, such as blood and urine analysis.
15 Three tablets comprising 400 mg of rifaximin, obtained as in Example 2 for a

total quantity of 1200 mg/day of rifaximin were administered on fasted and fed
conditions in 18 healthy volunteers (9 males and 9 females) in a cross-over study with
an interval of 8 days between administration in fast and fed condition.
Four adverse advents were reported in the study. In all the cases they were
20  headache of moderate-mild grade not related to the drug administration.
No alteration was shown with regard to vital parameters such as blood pressure,

heart rate and biochemical blood and urine analysis after the drug administration.



Pl acebo Rifaximn (Tablets Exanple 2) 800 ng /day Rifaximn (Tablets

Exanpl e 2) 1600 ng/day R faximn (Tablets Exanple 2) 2400 ng/day % Patients
wi th adveweeorvwsstss 45 35 38 45 % Patients with adver sePCcgdaBriloOns4138 9 8 18
Exanpl e 12 36

Safety of pharmaceutical composition in tablets as described in Example 2 has
been evaluated in patients affected by inflammatory bowel disease, as for example
Crohn’s disease.

18 patients affected by active moderate Crohn’s disease were administered three

5  tablets of rifaximin 400 mg obtained as in Example 2 for a total quantity of 1200
mg/day.

Safety was determined before and after administration of the medicine by
measuring the incidence of adverse affects on vital parameters such as blood pressure,
heart rate, body temperature, and instrumental evaluations such as electrocardiogram

10 and laboratory analysis such as blood and urine analysis.

Only one adverse event (anaemia) was registered during the study that was
judged by investigators as not drug- related.

No alteration was shown with regard to the biochemical analysis of blood and
urine after the administration of the drug. In addition, no significant variation of vital

15  parameters was observed.

From all these results the medicine prepared as in Example 2 is well tolerated.

Example 11

Treatment of Crohn’s disesase patients with tablets comprising rifaximin in
20 gastroresistant microgranules
The composition in the form of tablets comprising gastroresistant microgranules
of rifaximin prepared as in Example 2 was administered in a multicentre randomized
double-blind trial versus placebo in patients affected by Crohn’s disease.
410 patients affected by in mild-to-moderate active Crohn’s disease having a CDAI
25  value between 220 and 400 were enrolled in the trial. Eight patients did not receive any
treatment.
The primary end point of the clinical trial was represented by the efficacy of
rifaximin to induce clinical remission, defined as a CDAI value lower than 150.
The end points of the clinical trial were also to demonstrate the efficacy of
30 rifaximin to induce clinical response, defined as the reduction of CDAI value of at least

100 points in respect to the basal value; and to demonstrate the maintenance of clinical



Clinical remssion in patients affected by Crohn's di sease characterized by
5having a C reactive protein value between 5 ng/1 and 10 ng/1 with high
dosage ofwpi2bexi3ss98 The percentage of patients affectedPoy/IB20ln34333di sease
with the characteristics as in Exanpl¥ 11 and with C reactive protein

val ues at baseline between 5 ng/1 and 10 ng/1, after adm nistration of
tablets conprising rifaximn obtained as in Exanple 2 was 10eval uat ed.

The clinical results reported in Table 15 denonstrate that the dosage of
2400 ng/ depissfonrindegedrityhrifagimir teeasipniciae iadwwsiod wlilgdduvedkagfier thei sigpension

rem ssion. ¢ e}%)aing 038898PCT/ |1 B2011/ 054133 40 Table 15 Pl acebo Ri faxinn
( Tabl etsoéxlb § mﬁ?'soo ng /day Rifaximn (Tablets Exanple 2) 1600 ng/day

Rifaximn (Tabheitmehk MRk wa} dARY ADABRNce of decrease in CDAI value of at least

70 points after one month of treatment; or increase in CDAI values by 100 points

5  during treatment; or a need for surgery or rescue medication or an increasing of the
dosage of concomitant therapy. The patients were divided into four groups:

Group A: 101 patients were administered one tablet of 400 mg rifaximin prepared
as in Example 2 comprised in gastroresistant microgranules and two
placebo tablets twice a day for a total dosage of 800 mg of rifaximin;

10 Group B: 104 patients were administered two tablets of 400 mg rifaximin prepared
as in Example 2 comprised in gastroresistant microgranules and one
placebo tablet twice a day for a total dosage of 1600 mg of rifaximin;

Group C: 98 patients were administered three tablets of 400 mg rifaximin prepared
as in Example 2 comprised in gastroresistant microgranules twice a day

15 for a total dosage of 2400 mg of rifaximin;

Group D: 99 patients were administered three placebo tablets twice a day.

All the patients were treated for a period of 12 weeks. During the time of clinical
trial the patients could continue to receive concomitant therapy such as 5-ASA and/or
immunosuppressant (azatioprine, metotrexate, 6-mercaptopurine, etc) only if they were

20 administered at a stable dosage along the three months before the beginning of the
clinical trial and for all the period of clinical trial

At the end of the treatment, the patients who obtained a clinical remission with
the therapy were followed for a further period of 12 weeks in order to determine the
length of remission after the suspension of the treatment.

25 The safety profile of the administered treatment was evaluated through the
analysis of adverse events; blood and urine laboratory analysis and vital signs such as
blood pressure, temperature and heart rate. The clinical trial results reported in Table
13 show that the tablets, prepared as in Example 2 and comprising gastroresistant
microgranule of rifaximin obtained as in Example 1, at a daily dosage from 800 mg/day

30 to 2400 mg/day are more efficacious than the placebo in terms of clinical remission,

clinical response, and treatment failure rate and the percentage of patients who



Ri faximn (Tablets Exanple 2) Pool ed doses Clinical rem ssion EOT in
patients with CPR between 5 and 10 ng/1 43.8% 54.5% 66. 7% * 68. 8% 64. 3%
Clinical wenrhe#3ss¥8ECT in patients with CPR > 5ng/1 36. PeaAB201%9@2330% 46. 8%
52.0% Cdinical remssion in patients 3% th recent diagnosis of CD 51.0%
61.2% 75. 6% 58. 7% 65. 0% Cl i nical rem ssion EOT in patients with CD

| ocalized in ileumcol on and col on

maintained the remission for thel2 weeks following the end of the treatment.

Furthermore the median time to remission was 47 days for patients receiving placebo,

35 days for patients administered Rifaximin-EIR 400 mg twice daily, 27 days for those

receiving Rifaximin-EIR 800 mg twice daily and 38 days with Rifaximin-EIR 1200 mg
5  twice daily.

Table 13
Placebo | Rifaximin Rifaximin Rifaximin Rifaximin
(Tablets (Tablets (Tablets (Tablets
Example 2) | Example2) | Example 2) | Example 2)
800 mg/die | 1600 mg/dic | 2400 mg/dic | Pooled doses
Clinical remission End | 42.6% 53.8% 62.2%* 47.5% 54.5%*
of treatment (EOT) (43/101) | (56/104) (61/98) (47/99) (164/301)
Clinical response EOT | 55.9% 62.8% 72.0% * 57.5% 64.2%
(52/93) (59/94) (67/93) (50/87) (176/274)
Maintenance of clinical | 28.6% 38.2% 44.9% * 31.9% 38.2%
remission after 12 (28/98) | (39/102) (40/89) (30/94) (109/285)
weeks from the end of
the treatment
Time to obtain clinical | 47 days 35 days 27 days 38 days 33 days
remission
Treatment failure rate 44.6% 38.5% 25.5%* 38.4% 34.2%
(45/101) | (40/104) (25/98) (38/99) (103/301)

*) p <0.05

The overall incidence of adverse events reported during the treatment period and

10  follow-up is summarized in Table 14. The incidence of adverse events and adverse
reactions caused by the administration of tablets comprising rifaximin in gastroresistant
microgranules at a daily dosage from 800 mg/day to 2400 mg/day is comparable to

placebo. There were no significant differences between the study groups.

15



36. 8% 52. 2% 56. 3% 42. 4% 50. 5%
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The results are reported in

Clinical remission in patients affected by Crohn’s disease characterized by

having a C reactive protein value between S mg/l and 10 mg/l with high

dosage of rifaximin

The percentage of patients affected by Crohn’s disease with the characteristics as

in Example 11 and with C reactive protein values at baseline between 5 mg/l and 10

mg/l, after administration of tablets comprising rifaximin obtained as in Example 2 was

evaluated.

The clinical results reported in Table 15 demonstrate that the dosage of 2400

mg/day of rifaximin is more efficacious in inducing clinical remission.



42 Table 16 Cn,ax (ng/m) AUC 0-24h Trmax Day 1,

Adm ni st

rati on of

fasting condition
rifaximn to 12 patients affected by mld to noderate

active Crwbnip/dssease Dose: 1200ny 7.8 34.6 1.5 Day 7, PastBrglr/esmss tion

Adm ni stration of

noder ate Crohn's di sease Dose:

3.1 Pt 007/007 early discontinued at Day 1 due to AE not

rifaximn to 12 pat40ents affected by active mld to

repente dose of 1200ng twice a day 6.1 41.8

drug; Pt 011/010 was excluded fromthe anal ysis due to mmj or protocol
devi ati on (r| faX| mn at pr e- dose sanﬂllds)l55 Exarrpl e 14 Eval uation of the

related to study
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WO 2012/ 038898PCT/ 1 B2011/ 054133 43 G oup C. have been treated wth three
gastroresi stant 400 ng tablets rifaximn 400 ng, prepared as in Exanple 2,
adm ni st raiDed12osss98 a day, for a to dosage equal to 2400CwgBuayps4s@oup D
have been treated with placebo al one.41The results are reported in the Table
17. 5 Table 17 Pl acebo Rifaximn (Tablets Exanple 2 800 ng /day Rifaximn
(Tabl ets Exanple 2) 1600 ng /day R faximn (Tables Exanple 2) 2400 ng/day N
8/ 27 13/ 27 17/ 28 18/ 34 % 29. 6

Example 13

Evaluation of the accumulation in the plasma after administration in

repeated doses

The composition in the form of tablets comprising gastroresistant microgranules

5  of rifaximin, prepared as in Example 2, was administrated with repeated doses to 12
patients of ages between 18 and 75, affected by mild-to-moderate active Crohn’s
disease, localized the ileum and/or colon, to evaluate the accumulation of rifaximin in
the plasma.

Gastroresistant tablets comprising rifaximin prepared as in Example 2 were

10  administrated to patients, at the dosage of 1200 mg on day 1; 1200 mg twice a day
(morning and evening), for a total dosage equal to 2400 mg/day, on days 2, 3, 4, 5, 6;
and 1200 mg on day 7, for a total dosage of 14400 mg of rifaximin in seven days.

The plasma concentrations of rifaximin were determined:
the first day before and at 1, 2, 4, 8, 12 and 24 hours from the first administration;

15  the third and fifth day before the first administration;
the seventh day before the first administration and at 1, 2, 4, 8, 12, 24 and 48 hours
from the last administration.

The following pharmacokinetic parameters were determined: the maximum
plasmatic concentration of rifaximin (C,,y), the area under curve of rifaximin plasmatic

20  concentrations versus time from 0 to 24 hours (AUCg,4;) and the time to reach the
maximum plasmatic concentration (T ).

The plasmatic rifaximin concentrations at the pre-dose of day 3 and day 5 were
comparable to the plasma concentration at the pre-dose of day 7, demonstrating that the
steady state of rifaximin concentrations in plasma was achieved by day 3.

25 The determination of rifaximin was done through HPLC analysis coupled with a
mass spectrometer.

The results are reported in the Table 16.
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patients affected by moderate active Crohn’s disease who did not receive any concomitant

treatment, such as immunosuppressive and/or 5-aminosalycilates, in the three months

before the treatment and during the period of the treatment with rifaximin.

The patients are divided into four groups wherein:

Group A: have been treated with one 400 mg tablet rifaximin prepared as in Example 2,

administrated twice a day for a total dosage ¢

qual to 800 mg/day;

Group B: have been treated with two gastroresistant 400 mg tablets rifaximin prepared as

in Example

2, administrated twice a day, for a total dosage equal to 1600 mg/day;



20 fractional anmount of DNA in the conet tail and L is the full extent of
conet tail fromthe centre of the conet head to the end of the tail. Tail
nonment vawoeof23sgdBe negative controls with PBS, was sePCRBAQ0054453
experinments were perforned in triplicBte and results were expressed as %
SD conpared to negative control. Positive control (100 mM hydrogen

peroxi de) value was 420 92 and individual data are reported in Table 1.

25l n seven patients (Patient No. 1, 2, 3, 4, 6, 10) a significant reduction
of DNA stGranp (hrhask deen irpded sdthoiirdcagrsaprepiataat 40 sgotablstsvaxupinet00t mgat nent
with rifaximn,. | ren . erved.i lent use no
genot oxi %?%pg} el\;\%aass I}%Egé%%c} ’ %@%@F%&%&%&eﬁl&#&é%{%(t{))ﬁl%%al gleql\?%%gétdslqlm )I%g to
negat i ve Gotp Dohjve bidh hatcd withepladebetlohwo patients (8, 9) rifaximn did not
i nduce any reduction of DNA strand breakage induced by faecal water: 30

val ues were Hihgresytts argyeppricddn gic B ¥/ at the end of the treatment. WO
2012/ 938898PCT/ 1B2011/ 054133 45 Tabl e 18 Eval uation of DNA strand breaks

i nduced by fecal water sanples collected before and after a seven-days
treatment with Rifaximn 5Negative cbBalled7 100 Positive control (100 nmM

géd ;_de_r: WWW gﬁlgfgg,m;n (Tab e?s [ %faj;(’izrgin?ngles po0 *
(Tablets Example 2 Example 2) Example 2)
800 mg /day 1600 mg /day 2400 mg/day
N 8/27 13/27 17/28 18/34
% 29.6 48.1 60.7 52.9
P - 0.1628 0.0206 0.0674

Example 15

Evaluation of the effect of rifaximin treatment on faecal water genotoxicity and
10 DNA damage through Comet assay
The effect of the rifaximin treatment on faccal water genotoxicity and DNA damage
was assessed through Comet assay, single strand breakage Single Cell Gel Electrophoresis
assay (Comet assay) is a sensitive technique for the detection of DNA damage. It involves
the encapsulation of cells in a low-melting-point agarose suspension, lysis of the cells in
15  neutral or alkaline conditions, and electrophoresis of the suspended lysed cells. This is
followed by visual analysis with staining of DNA and calculating fluorescence to
determine the extent of DNA damage.)
Eleven patients with active Crohn’s disease with a CDAI comprised between 150
and 400, were treated with 800 mg rifaximin in tablets, prepared as in Example 2, three
20  time a day corresponding to a total rifaximin quantity of 2400 mg/day for 7 days.
Faecal samples have been collected from the patients before and after rifaximin treatment
and faecal water extracted.
Rat immortalized fibroblasts were exposed to faccal water samples at concentration
of 1% by weight, collected before and after a seven-day treatment with rifaximin.
25  Briefly, cell suspensions (1.0 x 105 cells/100 ul) in MEM were incubated in eppendorf

tubes for 30 min at 37°C in the presence of faecal water samples (1%). Cells were then
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transferred on ice and viability was assessed before and after the incubation by trypan blue
exclusion. Treatment with 100 mM H,O, or PBS were used as positive and negative
controls, respectively. Cells were centrifuged at 4°C at 100 g for 5 min, the supernatant
discarded and cells resuspended in low-melting agarose (1.0 x 104 cells/100 pl of 0.5%
5  low-melting agarose in PBS) and immediately pipetted onto agarose-coated slides (1.5% in
PBS containing 5SmM EDTA). Cells were then covered with a layer of agarose (0.5% in
PBS) and allowed to solidify briefly. The slides were immersed in ice-cold lysing solution
(2.5M NaCl, 100mM EDTA, 10mM Tris, 1% Sarkosyl, 10% dimethyl sulfoxide and 1%
Triton X-100 (pH 10.0)) for 60 min at 4°C. They were then placed on an electrophoretic

10 tray with an alkaline buffer (0.3 N NaOH, 1mM EDTA) and allowed to equilibrate for 20
min at room temperature before the electrophoresis performed at 300mA for 20 min in the
same buffer. The slides were then washed, stained for 5 min with 2 mg/ml ethydium
bromide (EB) and analyzed with a fluorescence microscope Eclipse E600 (Nikon
Corporation, Tokyo, Japan). Images were acquired with a camera coupled with a computer

15  and were analyzed using the software Image-Pro Plus 4.1. This was also used to determine
the relationship between migration of nuclear genetic material, or ‘head’ of the comet, and
the resulting ‘tail’. DNA damage is expressed as the ‘tail moment’ which takes into
consideration both the quantity of DNA present in the tail and the extent of migration of
genetic material (length of the tail). Tail moment was defined as: 7M = I'*L, where [ is the

20  fractional amount of DNA in the comet tail and L is the full extent of comet tail from the
centre of the comet head to the end of the tail. Tail moment value for the negative controls
with PBS, was set at 100. All experiments were performed in triplicate and results were
expressed as % + SD compared to negative control. Positive control (100 mM hydrogen
peroxide) value was 420 + 92 and individual data are reported in Table 1.

25 In seven patients (Patient No. 1, 2, 3, 4, 6, 10) a significant reduction of DNA strand
breakage induced by faccal water was observed after treatment with rifaximin. No
differences were observed in patient 5 and 11 because no genotoxicity was observed before
the treatment (initial value similar to negative control), while in the other two patients (8,
9) rifaximin did not induce any reduction of DNA strand breakage induced by faecal water:

30  values were high at day 0 and at day 7, at the end of the treatment.
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2012/ 038898PCT/ 1B2011/ 054133 46 CLAI M5 1. Pharnmaceutical conposition in the
form of twibl2et2#038898pri Si ng i) gastroresistant mPCTABZEANE4e33
containing rifaximn 13 alone or in aSm xture 5 with other crystalli ne,
hydrate, solvate or anorphous forns of rifaximn, in an anmount conprised

bet ween 100 and 800 ng, ii) pharmaceutically acceptable
extragranul ar excipients, and optionally iii) afilmformng
coati ng wher eby the total anount Iﬁbb&Sragranular exci pi ents contai ned

in the tablet q&%fu f())gl o%‘%ﬁ&%?r%gg%g% bs%n%ce%lhﬁyl ecal v@?tg% ga{%'[-ﬁltes {:glgecP
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20. 0% by wei ght of the tablet. 3. The pharnmaceutical conposition according
to CQaim1l or 2, wherein the 15extragranul ar excipients conprise

di sintegrants, lubricants and, optionally, diluents.
5 Negative control 100

Positive control (100 mM hydrogen peroxide) 420 + 92

Patient Day 0 Day 7
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3 260 + 66 126 + 24
4 240 + 34 124 + 38
5 122 + 26 120 + 28
6 248 £52 154 £ 56
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4. The pharmaceuti cal conposition according to Caim3, wherein the extra-
granul ar exci pients conprise one or nore: disintegrants, selected from
sodi um cawbaxizsssygl cel | ul ose (carnel |l ose sodi un, PCT/IB2011/054133
cross-1inkedsodi uncar boxynet hyl cel | ul4se, (croscar nel | osesodi um, 20

pol yvi nyl pyrrol i done (povidone), cross-Iinked pol yvinyl pol ypyrrolidone
(crospovi done), sodium starch glycol ate, sodi um carboxynet hyl starch
pregel ati ni zed starch, silica; | ubricants, selected from nmagnesi um or
cal ci um &leAIMS  sodi um stearyl fumarate, hydrogenated vegetable oils,

m neral oils, polyethylene glycol, sodiumlauryl sulfate, 25glycerides,
sodi um benzoate and, optionally, diluents, selected fromcellul ose,
microcrygtall 'P'h@rrﬁ@dehﬁl:ﬂ%m@@itﬁhqmm&hﬁtt%le@tc%ﬁﬁﬁlsnigao| in, calcium
sul fate di hydrate, cal cium carbonate, |actose, sucrose, glucose, sorbitol
manni t ol , gIuohg&ﬂﬂxyMG@huuans&xﬁnmbECWMannageﬂhknmﬂ1&@hmnsnﬁn@nnacunrding
to any one of Cl ains onprisin ring nts, sweetenin
agent arYHﬂthhﬁh‘E%W&%?ngé’émt 1200388 o For D g8 4 B3 e GG
phar mace ] t ng to any one of Clains 1 to 5, wherein
t he annugﬁhgﬁmﬁfggﬁ?g%93??2@§g§| bet ween 3. 0% and 8. 0% by wei ght, the
anount of | ubrii) paatmaceutiesd]yoeicepeble@x8agandla? ediphyitsyendopti@ntlyt he anount
of diluents varies betmeen 0.0% and 10.0% each referred to the total

wei ght of t he Ihbfilp- Rﬂ?ﬁ@d@aE@%atlng 7. The pharnaceutical conposition

ot ost | nayerspiber B! Angrof of RestadidnPat SkoibBi orkdlfed SPETRBIet Bogs, pot o

conpagi t ieRBeddB0% 9 vas S FithgtabetCl ai m 7 wherein the intestinal infective
and/or inflammtory di sease is sel ected fron1d|arrheal syndrones, 10

travel er'2s d| Jﬂﬂuelﬁlarrn@neatwﬁ@@mp@amm@cwdmg tQl Qlerred wheaidin e taiml amotnie

i ntesti nal cteri flora, Craq dj sease r|t|s cerati

oot o- cotfrBaeih Y el igtnd oo e conarred Rreeel o g anip by

over gr oWyt ofeRd {abiear di sease, hyperammoneni a, antlbacterlal prophyl axi s
pre- and post surgery, hepatic encephal opathy, stress articulation disease,
interstitdal dbki phamasaatiel i ammeitidnonctdrdingi vd eClpinons omAucelderbyn the

15chroni ¢ use of roton unp i nhibi.tors. The p r maceu conmposi tion
for dse &é%gr&f%]@ Ro 6\ rﬁOQ“Pfr@F diisegraptsy ﬁ%’ﬁﬁ oHioga Y’s(gJé’é‘B 8- wher ei n

t he treatment r qgga@o%; o S t

rifaxim r? aml}fr%% %Ar%phﬁcglzt aEet en g)goggn%&%%g %)43’8&%8@63%’ ﬁér.éﬂl ﬁ)bn g&%
phar maceyfrareddr cxoipass toaprifosndeanaecording to daim9 for the treatnment
200f Crohn's di sease, wherein the treatnment period for clinical rem ssion
conpri ses @ishicEHBniClpRied cfeprafsqdmnv@ﬂm@@k‘@ethylmﬂulm (pHimeHae sediga.

corrp05|t|onfor se ac ordln d ai 9 oar for th
t r eat ment” Of h&k(?ﬁ easegcar ethﬁ?% lﬁﬂ% % ent T LGHE gogw ngs?(ggmt)i ve

protepn Go¥aAlin §yﬂ%1@dtﬁfe tha(po%ldm{eyﬂ 25rb%s -TiaRehar mReRHhYIpalypGRaRAsHd | ON
for use according to any one of Cainms 9 or 10 for the treatnent of Crohn's
di sease, (oloepevidondesqhninearch glynodat¢ypodnyn cay] stas¢hn poegeddtingsed
bet ween a%r ﬁ rrg/l and 10 ng/nl. 13.The pharnaceutical conposition for
use accor %b %any one of dains 9 or 10 for the treatnent of Crohn's
g' sease, -Vlﬁﬁrrlcedn'?s LSRR CRA &Rt mhSnRNEn RAVaRGuA dtefgR! slifinaanasiistutlardiee
i sease.

hydrogenated vegetable oils, mineral oils, polyethylene glycol, sodium lauryl sulfate,

25  glycerides, sodium benzoate and, optionally,
- diluents, selected from cellulose, microcrystalline cellulose, calcium phosphate,
starch, kaolin, calcium sulfate dihydrate, calcium carbonate, lactose, sucrose, glucose,
sorbitol, mannitol, glucans, xyloglucans.
S. The pharmaceutical composition according to any one of Claims 1 to 4,

30 comprising coloring agents, sweetening agents and/or antioxidants.



WO 2012/ 038898PCT/ 1B2011/ 054133 48 14. The pharnmaceuti cal conposition for
use according to any one of Clains 9 or 10 for the treatnment of Crohn's

di sease, wbhepeyaisgoBe patient is one having the di sease lPoTaB2A©054138 i | eum
and col on. 15. The pharmaceuti cal47conposition for use according to any
one of Clains 9 to 14 5 as nonot her apy.

6. The pharmaceutical composition according to any one of Claims 1 to 5, wherein
the amount of disintegrants varies between 3.0% and 8.0% by weight, the amount of
lubricant varies between 0.3% and 2.0% by weight and the amount of diluents varies
between 0.0% and 10.0%, each referred to the total weight of the tablet without
5  coating.
7. The pharmaceutical composition according to any one of Claims 1 to 6 for use
in the treatment of intestinal infective and/or inflammatory disease.
8. The pharmaceutical composition for use according to Claim 7, wherein the
intestinal infective and/or inflammatory disease is selected from diarrheal syndromes,
10  traveler’s diarrhea, diarrheas caused by an altered equilibrium of the intestinal bacterial
flora, Crohn’s disease, enteritis, ulcerative recto-colitis, irritable bowel syndrome,
small intestinal bacterial overgrowth, diverticular disease, hyperammonemia,
antibacterial prophylaxis pre- and post-surgery, hepatic encephalopathy, stress
articulation disease, interstitial colitis, bacterial peritonitis, infections induced by
15  chronic use of proton pump inhibitors.
9. The pharmaceutical composition for use according to Claim 8 for the treatment
of Crohn’s disease, wherein the treatment for clinical remission comprises the
administration of rifaximin amount comprised between 800 mg and 2400 mg daily.
10.  The pharmaceutical composition for use according to Claim 9 for the treatment
20 of Crohn’s disease, wherein the treatment period for clinical remission comprises a
treatment period of twelve weeks.
11.  The pharmaceutical composition for use according to any one of Claims 9 or 10
for the treatment of Crohn’s disease, wherein the patient is one having reactive protein
C values higher than 5 mg/ml.
25 12.  The pharmaceutical composition for use according to any one of Claims 9 or 10
for the treatment of Crohn’s disease, wherein the patient is one having reactive protein
C values between about 5 mg/l and 10 mg/ml.
13.  The pharmaceutical composition for use according to any one of Claims 9 or 10
for the treatment of Crohn’s disease, wherein the patient is one having a recent

30 diagnosis of the disease.
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14.  The pharmaceutical composition for use according to any one of Claims 9 or 10
for the treatment of Crohn’s disease, wherein the patient is one having the disease

localized in ileum and colon.

15.  The pharmaceutical composition for use according to any one of Claims 9 to 14

as monotherapy.



