WO 2011/ 051971PCT/ 1N2010/ 000694 1 SCLI D DI SPERSI ON OF RIFAXIM N Fi el d of
The I nvention The present invention relates to solid dispersion of

rifaxi m rwowhiladsi97mcr eases the solubility of rifaxi m n @&ow/INZHO/00E6S
gastrointestinal availability; and process of preparing such solid

5di spersion. It also relates to pharnaqeutical conpositions conprising
solid dispersion of rifaximn. Background of the Invention The antibiotic
rifaximn was originally _;ﬂ%ggﬁgg%;ghl%ﬁL%ﬁgggﬁggﬁh_d . 1154655. The
related 10 U. S. Pat. No.@, i , ERSIOR OF! .Iﬁ?scloses

i m dazo-rifamycin derivatives having antibacterial utility, and the rel ated
process fi ! tion The US ' 785 patent al so discloses a

d
phar maceud | ntibacterjal co ition and.a .nethod of using,it .treat
Bt bact ot SPoaRIbbaREhGHHaf 46 SR Bispieb it i FPircrhe Rimngroisgemersal ikt s
essent i abf yifaimonacbiopioad gastroDitessislt £a118bilise Ahd ystieBedf prepatindshi wlid
related to rifamycin. The antim crobial spectrumincludes nost )
gr am posftsPEFEioand glsa felategei Rharmacauiiegl .compagitions iromprisigssolidddispragipnds
Ri faxi-m geix$mapproved in certain countries for the treatnent of pathol ogies
whose etiology is in part or totally due to intestinal acute and chronic
i nfections sustained by G am positive and G am negati ve bacteria, wth

di arr hea g Syagn St al f.ered intestinal mcrobial flora, sumer

di ar r hea=Frre- I ler's diarrhea and enterocolitis, pre- and

post - sumgeaiticePHHxasirswad ofififally iRelokeinCRARL Feddt NS 1154G3StThe related

intestinal surgery; and hyperammonaem a therapy as coadjutant. Ri faximn
2
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| mpr oveda tphhenabutidal Yantibagaaiad dotrositibe rantl reeietfiddt & usiMit to treat antibacterial

2011/ 051971PCT/ w2010/000694 2 Rfaximin is practically insoluble in water
and is viPEasas ?é‘ ¢ seftody el iract(HEDgast ro intestinal tract (G T). The
relative insolubility of rifaximn also |leads to its negligible systemc
absorption. Less than 0.5%of the drug is absorbed into the bl oodstream
when! ¥ akBrfagman lisyess&Riaflyxa minmalisagbablee noksystamit psdnd-swhhetit amebibie, rélaedttd ng
infection§ t hat ?%e | ocal i eF to the .gut and is not known to be suitable
for treat ™y tyst Tni®d ’Flrﬁrgé’f" 33%“‘8‘5’&15‘8 udss ML SFR-POF YR Wids Eragynegative

i ncreasi partdriye ab®@buthi dekdbes @hd hhidbddl RifaBRsR iCAPrOdRI BAEH Sulitict ksant !y
thereby making it nore patient conpliant. There is a need for devel opnent
of ri faxireatmentof pathelagitsi whosgi ¢tiologyc isels part tog tetallybdue toy ingestinglnpeuts end he

gastrol nglﬁﬁltti'(ﬂﬂ%ecﬁg@s' Ll%l&llhécf -‘6y ér%m-positive and Gram-negative bacteria, with diarrhea
20 syndromes, altered intestinal microbial flora, summer diarrhea-like episodes, traveler's
diarrhea and enterocolitis, pre- and post- surgery prophylaxis of the infective complications =

in gastro intestinal surgery; and hyperammonaemia therapy as coadjutant.

Rifaximin is currently marketed as 200mg tablets for traveler’s diarrhea under the brand
25  name “Xifaxan®”. The advantages of rifaximin to treat these infections are two-fold: (1) site-

targeted antibiotic delivery; and (2) improved tolerability compared to other treatments.



WD 2010067072 by Ghagare et al. discloses a rifaximn conplex to increase
the solubility of rifaximn thereby increasing the bioavailability of the
rifaxi m rworotinsigoedy. W have prepared solid di specsimsiehoocds axi m n,
whi ch surprisingly increases solubility and 15t he gastrointestinal

avai lability of rifaximn. Summary of tjhe Invention The object of the
invention is to provide solid dispersion of rifaximn. The solid dispersion
of rifaximn conprises rifaximn and pharmaceutically acceptable carrier..
20 1 n anqiQimiamy priciBMy. in§Mibl€ it haRehsd BRiRbally riddsHived Erﬂg{efg%frf‘osinké%ﬁnal
solubility of rifaximn'relative to an equival ént anmount o I faxi mn.

Anot her éiaplod@hentTheetedative ngolybility) ofi rifowingin calswfleadsf tax itei megligihler eysterhice
| ubi i . 25k | | hRoJ Se.k t 0% | th
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availability of rifaximn relative to an equival ent anmount of rifaximn.
WO 20 1/%&}971P$;/£N20 0/ 000694 % Anot her enbodi nent relates to solid

di sper si onagEminihag beeR knowhior ks effqchixe &) trasting infegsionsthat argrasalizeditp shesgti o
di spersi Qid 1i§ AICkRAREo M6 Rhitiste LBy %ﬂ:_aﬁﬂé“sé@tleﬁﬁ'é iAfRHMs Qhuded TAX i aSive
whi | e mai ntai ning equivalent perneability rélative to an equival'ent anount
of ri faxiordanisns| Byamsrdaemgethgostilwehty, of eifaxdmih, sgose stannbo freduickdisi gnificantly

i ncreases_hgth solubility and gastrojntest.i nal ailability of .rifaximn.
Aot her - Dige! maPe Repieretl fgviasl TreRiia R el itdedrlopuiety Shifgpinin in o
rifaxim fornil @A¥RBIWIRineedze tis RBIRbilREhad Bsprb@: BB BnRERURPhvAQBMRSI ti on
conprising solid dispersion of rifaximn. Another enbodinent relates to
pharh%ceutical conposition conprising stable solid dispersion conprising

t her apeuty i t if.axd m ich provides, hi I 5
sol uby 1110 of 007 Bl IOHREARRLR: dRbighes AftaBloln feh BRAA TP iy oty
rel ati verifaximm thepeby alcesusingabebiohvdilabiixy of the irifaxdmdroiindae bbdy.| y avai | abl e
tablet, or to an equival ent dose of rifaximn in a sinple solution such as
in water or normal saline solution, that is orally ingested. 20 Anot her
enbodi menfe hledlBsart® s@idBPASioR fof Rk IviRBH % ri@irnglﬁ{ei'%fegge aso[]ﬂb?lftg?h@l

i nfection, which conprises admnistering to a patient in neeé there a

t her &peuthegabirgingstinat availabditpahtifagiminol i d di spersion of rifaximn. Another
enbodi ment relates to pharmaceutical conposition conprising stable solid
25 dispersion conprising therapeutically effective anount of rifaximn,
adm ni st gugeniry of dhé Dientibgquenci es or once daily to a patient suffering
fromtrayeler's diarrhea, hepatic_encephal opathy, infectious diarrhea,

di ver t i clhhapbigstad daseinvenfionis topeyvideisalid dispermipn o rifaximin. drhetsolid dispersivnoger y,
irritabl awe| . | nf [ | . di se. .Crohn's di sease,
Clostri dﬁrffﬁ&I I 'rﬁO%?ggig%h@‘gt%gwaF %‘étgc%ﬁg%%ﬁeﬁa:%ﬁ %aglil?rhal bacteri al
overgfow h, traveler's

In another embodiment, solid dispersion of rifaximin increases the solubility of rifaximin

relative to an equivalent amount of rifaximin.

Another embodiment relates to solid dispersion of rifaximin, wherein the solubility of

25  rifaximin is increased by more than 30%.

In another .embodiment, solid dispersion of rifaximin increases the gastrointestinal

availability of rifaximin relative to an equivalent amount of rifaximin.



WO 2011/ 051971PCT/ 1N2010/ 000694 4 di arrhea prophyl axi s, dysentery,
pouchitis, peptic ulcer disease, surgical prophylaxis and gastric dyspepsia
at a dosewoinsigrequency and for a duration sufficient peonzavieesa
beneficial effect to the patient. 5Yet another enbodinent relates to
pharmaceutical conposition conprising stable solid dispersion conprising
t herapeutically effective anmount of ri#axinin, adm ni stered in conjunction
with a second pharnaceutically active agent. = Another enbodi nent rel ates
to nodifi I . r eut | .1 C sition.conprising.1Qstabl e. sol
dispersiéﬁgg%ﬁﬁgﬁgﬁﬁgg h%%%%%h %@%?f@ﬂgg?%hP?Jgﬁaﬁﬁﬁhfﬂﬁgﬂ$ﬁﬁafPhﬁﬂﬁy °
admi ni st eifadmiminctnjsolid tdispersier 13 iAcreased ndlapiiatoTae eqiivslahd ymeadt iof eifagdent, .
Det ai | ed scri.ption of the Inventjon . The present inventiogon relates to
solid di Fﬁ%ﬁa@mgﬁ%‘s@#ﬁﬁt REMREZRINTY Slatiye e AR gAY HertAmoroh AbR RO i cal | y
acceptabl e carrier, which increases the solubility and gastrointestinal
availability of rifaximn; and process of preparing such solid dispersion.
It al $o0 fielanodsr t embddiment esalid alispersipogift riaximonpnérsasey bahi soldbiifyerasiion
of rifaximn.conprising.t.her uti.cally effective anmount of rifaximn,
whi ch inGg%ggggggﬁ%“?g%ﬂggrwﬁﬁﬁﬁ?nﬁﬂrifaxin1n and i nproves gastrointestina
availability. Technol ogies for increasing drug solubility include chem cal
nmodi fication such as prodrug or salt formation; physical nodification such
as sol i dAdrdsesmpementeiatesrty progess tapppkssabo dispersioasf ridedimist al s and
| oadi ng on porous structures; alteration of solvent conposition 25 such as
pH adj ustnents, co-solvents & wetting agents; carrier systens such as
cycl ddlextmpths; embodiusnonelatosd pkasactitjvak corepositpml yoreprigingrsalal H@persion of
enul si ons.,. m croemul sions & anpi philic polyners, surfactant dispersions,
mi croni 33y colloid nmills or jet nills and Iike wise. WO
2011/ 051971PCT/ 1N2010/ 000694 5 Solid di spersion techni que has often proved
to be the nost conmonly used technique in inproving dissolution of poor]y
sol ubl e Aapibge ghadimeriutrelotes tongrhadhasstticdde ceropesition | ®nyirispige, stabtorsotiil ¢
32? t :g;’??{séggiﬁrgsc' Bnpcrjiysrlle, etﬁ%r}é@%&qac%ﬁg eﬁjectisvgle{ngou%lt % (ralrfg;ir%?ri v%ic Ippocvri e% FT‘g her

15  solubility of rifaximin and improved gastrointestinal (GIT) availability relative to an

equivalent dose of rifaximin in a commercially available tablet, or to an equivalent dose of
rifaximin in a simple solution such as in water or normal saline solution, that is orally

ingested.

20 Another embodiment relates to a method of treating and/or preventing a microbial infection,
which comprises administering to a patient in need thereof a therapeutically effective amount

of solid dispersion of tifaximin.

Another embodiment relates to pharmaceutical composition comprising stable solid
25  dispersion comprising therapeutically effective amount of rifaximin, administered in various
frequencies or once daily to a patient suffering from traveler’s diarrhea, hepatic
encephalopathy, infectious diarrhea, diverticular disease, an antibacterial prophylactic prior
to colon surgery, irritable bowel syndrome, inflammatory bowel disease, Crohn’s disease,

Clostridum difficile-associated diarrhea, small intestinal bacterial overgrowth, traveler’s



Shydrophilic carrier; reduced drug particle size and hence increased
surface area in two-phase solid dispersions; reduced crystallinity or
creati on wb 2anmuspdvous systens. Sol i d di spersion can be ipoTanngbeogedase such
as substitutional or interstitial crystalline solutions or anorphous -
solutions; or it can be a two-phase system such as eutectics, 10
crystalllne drug anor phous carrier or éhnrphous drug and annrphous carrier
di spersions. Solid solutions are a resultant S|ngle phase upon dlsper5|on
of two ¢ I I I Y ariofl

o torm nraarouPiBaE Ingkiey, Bhotite boofe; S6) Atensf Lo bR TR 0
stage 1Fasxt dusiepsia aneldscamgl Hepreaty aml, forra Idtiragisf l’sn)fﬁcfmptcﬁ@bpidte atbeféficial

sol vent eﬁag %%lon such as vaccum dryi ng, hot plate drying, slow
evapor at i-8f°d R - rper at ure, rotary evaporation, spray drying, freeze
drying, spin drying and super critical fluid drying. Definitions: 20As the
termis used herein, "rifaximn" refers to rifaximn base, pharmaceutically
accepb abl¥et smpther epiogivaens hekes toophamageyticah pdmaosifisy) ,coerpaingosteblé solid

R A T

of the cooguhdtion vaiei mgeobn@@h:ﬁﬁaeéutiﬂﬁﬂﬁb]ct%mgéﬁm se conpletely or partly
25cures or acts palliatively on the condition. A person skilled in the art
can easily determ ne such an anount by routine experinmentation w thout

undue burg@fher e\’é@o@ﬂﬂédt Or'él]age% 13GHouRY g'jrg’fcfg ?ﬁ%—gﬁc&ﬁf‘cag %éﬁgg%ﬁwhglprélprising

di spersi on" neans the finel i sperse on o
conpohenseblee.sglid anispetsione mmhmtsmgethbrahoeutrdaﬂax ieffiectivel narasuritneft rig@limth,or
sem - sollg carri r whi.ch .i ncr, S ttabilit nd/. or solubility; it al so
enbr aces IB}WSt%rS ekt LN R tﬁ%f%t@tw“ee E)t%?ﬁ‘é% gy be pr esent in

nol ecul ar di spersed form i.e. as a solid solution, in fine 5 crystalline
di spersed form in a glassy anorphous phase or dlspersed as a fine

anor phou®etailedDescription of thedinvemtiers, i . e. crystalline structures of active
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di sperS| ons means SO

medi &5 Suphar&&cmattcelﬂy devdptable c'hﬂgﬁs twigthtiasthdaal thsi éﬂl'llltﬂh@d ahd Lgagtlomtestmal
gastroi ntest | nal idand the like. A "fornulation" or "conposition" as
the ternfYal ab%’éﬂoft’ééé}%‘nt and:preessp O Prepdinguchapk@dispersiondi ng ri faxi mi n and
ot her conponents, such as excipients, stabilizers, dispersanfs,
surfactants, and the |ike. By "pharmaceutically acceptable" is neant a

carrier &toalso irshdesofo @hmmaeethtaﬂal tcbﬁtpoinaomo:ton’qumi@'s@lai |dyspersicat BE rrithsighin
undesi rabl e. dm.ni or "administration". refers to providing a
medi ci n aFOIBBrhSﬁ’EﬁJ H&rap&ugca& t‘? giﬁpve AmegRkRigrifaxdpip, which increases the solubility of

20  rifaximin and improves gastrointestinal availability.

Technologies for increasing drug solubility include chemical modification such as prodrug or
salt formation; physical modification such as solid dispersions, nanocrystals and
nanopaiticles, co-crystals and loading on porous structures; alteration of solvent composition
25 such as pH adjustments, co-solvents & wetting agents; carrier systems such as cyclodextrins,
inclusion complexes, liposomes, polymeric micelles, emulsions, microemulsions &
ampiphilic polymers, surfactant dispersions, micronization by colloid mills or jet mills and

like wise.



A "frequency" of admnistration refers to how often the nedication is given
when repeated doses are prescribed; for exanple, the nedication can be

adm ni st eaveQodAIsSiy71 "Duration” refers to the period of PCERENZM@POOH ch
repeated doses are adm nistered. 25 "Modified rel ease,” neans drug delivery
systemrel easing the drug at a predetegpined rate, locally or systemcally,
for a specified period of tinme. In other words, nodified rel ease is other
than i nmedi ate rel ease. Mddified rel ease can be used interchangeably with
pr ol ongedolitAigRistéV weBRLRE Had NERA YrORRIORALY tlee hRRE oA AMNTBEHELRARE:
tinmed rel ease, extended release, sustained release, controlled rel ease,

del ayed r@Peystg dissolatien |of pearkyaseubls dackive arhasmadeutien] sigaretlisntss becauswoliti o
dispersiqﬁ%ﬂgﬁkbg@ﬁkqhgagggggg%g§ ri faxi mn and pharmaceutically acceptable
carrier. 5 1t further conprises surfactants, enulsifiers, stabilizing
agents etc. Solvent is used in the preparation of solid dispersion which is
to be renibweadvaRagexiofi svlidndispbsioph arroeinerchiedaMetalitioe pluabloe dzpemkioar ircan be
present in,various ratiQgs. The carri.er d the sol vent sel ectii on depend
upon the hé’ﬂ‘@?%[”é‘frcﬁ“bef ’ I}eg\d%ﬁ‘)@i s Pa‘%ﬁ s11&5352?‘%1 &F Bergapek Yriace pesR R AVe-BPRE are
m sci bi | isbiyd @fspdriieng 2éduced eryd3RdiiQQsH cadadbh bl AMoPRbLN stdhg. sol i d di spersion
manuf acturing process and storage thereupon. Pharmacéutically acceptable
carriers used to prepare solid dispersion of rifaximn include Nit are not
limted 4T [ [ i.ds, | yet hvl.ene gl ycal vi done,..
copovido%@PH(ggmﬁoﬁgﬁg?H%%??Fg&ggﬁhggl?@ﬁn% s@%@ﬁﬁF@?1§éﬂPﬁF§§§ crystalline
derivat i velsfiosebf asrasplsiusysabgiaiy lor €t $an (el axtEphasg!syseny kudde heRatRtics
(Cbn?éjtc%i, Eelugire (poléethyleneglycol derivative of a nono-glycerlde,

i e. 19 PEESAER dIFHEN AFEBPYHGRITICT t G anEPhoen druigt sedpRewspous. carrier
tocotri endpgisiffl %8l ¥beR6n 5repa0{e¥|fl%%)ﬁ?giﬁgfe s apdil dl?él rg%g lPXh c?ﬁa@gﬁﬂd%
acid such as solutol HS, pol yoxylglycerides such as b 2 iT, gelucCrre

44/ 14, | abeasbother polthet moleghlat ldelcast or oi | 20 such as crenophore or any
conbi nati ons thereof Solvents include but are not limted to water, dipolar
aprotic solvent, polyethylene glycol, polyethyleneglycol ether,

pol yet hy haregd melods 6f formlihgy/&1iaf disheFIPmc RideSiradHide oo ol MRS hot r

sol ubl e organi c solvents, organic solvents or any conbination thereof 25
The $birf astresiens inak| agidorheration.e melitexi®; ni¢peecipitativol ysokveny|eyeporati®s sseic husas

| abrafil a elugire i€¥14 abrasol ; g%%yethox | ated castor oil such as
Cr enophor’ %Pﬂ’(),ry@ge bRbYe EPMe. plaY) sEameasttone lap Bmpgraturi FPLEY T9SEROTANRN t he
i ke, " or spay deembifnaid @YiddesiRatyind\h2AbY! OHIQAT ARETHNZOL0/ 000694 8

Definitions:
20 As the term is used herein, "rifaximin" refers to rifaximin base, pharmaceutically acceptable

salts, polymorph(s), solvate(s), hydrate(s), enantiomer(s) thereof unless otherwise specified.

“Therapeutically effective amount” means that the amount of active agent, which halts or
reduces the progress of the condition being treated or which otherwise completely or partly
25 cures or acts palliatively on the condition. A person skilled in the art can easily determine

such an amount by routine experimentation without undue burden.



QOls include but are not limted to a nediumchain triglyceride, castor

oil, a medium chain nono-glyceride, a nediumchain di-glyceride, an edible
veget abl ewoi2b11g05t471as peanut oil, cottonseed oil, or sopbeaN2wmibheoewr any
conbi nation thereof Alternatively, the oil can be other than a glyceride;
for exanple, the oil can be a hydrocaern oil or a silicone oil and the

| i ke or 5 anY conbinations thereof The "enul sifiers include but are not
limted to |ipids and phospholipids such as lecithin. The lecithin can be a

. T : , i t i . i d i
hi gh phosphatedyl &g Hfgﬁellgfaﬂt eEarsHet gh@l’ynglts})&@écp SR EdfO%EtC%%I iop Snore

content lecithin and the [ike or any c on thereo I ZI ng

agent s i sempoeentnite.garag avdive [subitired like @fakinoxj daan snerabdlal bz eafmi-mﬂ-ldmldiiééi er,
subst ances..preventin rvistal l.jzation.or .any conbi nati ons {hereof, So

di sper i oo TETest RO B E g PG u e Fm%%ﬁ‘fmb.s%f @apes_@%lw he

wei ght  ofctiveesubbtahicet dhy Beipeitnth rs@lbdlartisRedeai16An, iN8s hRBlidRsMtibe, i 3He
varies according to the body wei ght and the acuteness of the pathology;, a

dai | y° doSEskdingedippaigsdoformom aglassy gmerrhoss @hasenoradigparedeasia fme amatphawded
into 2 or T i | re i)l lustrative

embodi meRe S ar TR APSER 0 AR WO R AR, A S b R el oreplop e

i n the aebtcompassedkie theateifmitionns "aslitl digtir§ioesdlt i ons wi t hout deV|at|ng fyonlthe
spirit and scope of the invention. Al such nodifications and variations
are intended to be included within the scope of the invention. |Ingredients

Exanpl es «sduBiligy4 mieafls 7soPubify@%F MifAxRGR9 il WuéousOBRdia such as water, buffer,

10 gastrointestinal simulated fluid, gastrointestinal fluid and the like.

A "formulation” or “composition” as the term is used herein is a composition of matter

including rifaximin and other components, such as excipients, stabilizers, dispersants,

surfactants, and the like. . A
.15

By "pharmaceutically acceptable" is meant a carrier comprised of a material that is not

biologically or otherwise undesirable.

"Administering" or "administration" refers to providing a medicinal compound to a patient in

20  need thereof.

A "frequency” of administration refers to how often the medication is given when repeated
doses are prescribed; for example, the medication can be administered daily. “Duration"
refers to the period of time over which repeated doses are administered.

25 ‘
“Modified release,” means drug delivery system releasing the drug at a predetermined rate,
locally or systemically, for a specified period of time. In other words, modified release is

other than immediate release. Modified release can be used interchangeably with prolonged
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release, programmed release, timed release, extended release, sustained release, controlled

release, delayed release, pulsatile release and other such dosage forms.

A solid dispersion of rifaximin comprises rifaximin and pharmaceutically acceptable carrier.
5 It further comprises surfactants, emulsifiers, stabilizing agents etc. Solvent is used in the
preparation of solid dispersion which is to be removed. Rifaximin and the pharmaceutically

acceptable carrier can be present in various ratios.

The carrier and the solvent selection depend upon the chemistry of rifaximin. The most -
10 relevant selection criteria are miscibility of the carriers and good stability during the solid

dispersion manufacturing process and storage thereupon.

Pharmaceutically acceptable carriers used to prepare solid dispersion of rifaximin include bt
are not limited to urea, sugar, organic acids, polyethylene glycol, povidone, copovidore,
15 polymethacrylates, polyvinyl acetate, cellulose derivatives, self emulsifying carriers,
poloxamer, glyceryl behenate (Compritol), gelucire (polyethyleneglycol derivative of a
mono-glyceride, i.e. a PEG-ylated monoglyceride), vitamin E such as tocophersol,
tocotrienols; polyethylene or polyoxyethylene ester of hydroxyl stearic acid such as solutol
HS, polyoxylglycerides such as labrafil, gelucire 44/14, labrasol; polyethoxylated castor oil

20 such as cremophore or any combinations thereof.

Solvents include but are not limited to water, dipolar aprotic solvent, polyethylene glycol,
pb]yethyleneglycol ether, polyethyleneglycol derivative of a mono- or di-glyceride, buffers,
water soluble organic solvents, organic solvents or any combination thereof.

25
Th‘e surfactants include but are not limited to polyoxylglycerides such as labrafil, gelucire
44/14, Labrasol; polyethoxylated castor oil such as Cremophor RH40, Cremophor ELP,
Polysorbate 80 HP or Vitamin E TPGS and the like, or any combination thereof.
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Oils include but are not limited to a medium chain triglyceride, castor oil, a medium chain
mono-glyceride, a medium chain di-glyceride, an edible vegetable oil such as peanut oil,
cottonseed oil, or soybean oil, or any combination thereof. Alternatively, the oil can be other
than a glyceride; for example, the oil can be a hydrocarbon oil or a silicone oil and the like or

any combinations thereof.

The emulsifiers include but are not limited to lipids and phospholipids such as lecithin. The
lecithin can be a high phosphatidylcholine content lecithin, a low phosphatidylcholine

content lecithin and the like or any combination thereof.

Stabilizing agents include but are not limited to antioxidants, alkalizer, pH modifier,

substances preventing crystallization or any combinations thereof.

Solid dispersion of rifaximin comprises rifaximin from about 0.1% to 90% by weight of tﬁ'e
total weight of solid dispersion. The therapeutic dose varies according to the body weight and
the acuteness of the pathology; a daily dose between upto 2400 mg, administered in a single

dose or divided into 2 or 3 or more doses.

The foregoing examples are illustrative embodiments of the invention and are mereiy
exemplary. A person skilled in the art may make variations and modifications without
deviating from the spirit and scope of the invention. All such modifications and variations are

intended to be included within the scope of the invention.

Ingredients Examples

1 2 3 4 5 6 7 8
Rifaximin 600g [ 100g |100g |[600g [600g |[600g |600g |100g
-Povidone 600g [200g |300g 350g |400¢g
Co-Povidone 500 g
Poloxamer 100 g
Polyethylene : 20¢g 300¢g
glycol ,
a TPGS 400 g
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Al coholsg.s.q.s.g.s.q.s. Waterq.s. The above exanples are prepared by

f ol | owi ngworbhadse715Exanpl e 1: Solid di spersion by fusi eoTRNEQe/CMWGSS _

1. Sift all ingredients through suitable sieve 2. Mt the weighed quantity
of povi done 3. Add rifaximngo the above nelted portion of
povidone with stirring. 104. Cool the rmass at roomtenperature then mll
and pass through desired sieve. Exanples 2: Solid dispersion by solvent

evapor at i onr&gMgY queé Proce/durer [ Siftall ipgre Es :nroEg sgiEcbI e
si eve 152.'d). 5@l ve ﬁa?q T, poyTdonE—and ot oxarner—1n ejgghol—wrth
stirri ng. JAISEBI&EUI atretne apove lh)ét ure 4 dcrjd.&‘l.&L e aup‘v"e mass
then m || @Epd-—passthroughdest+ed Stepe: Exanples—3t-18ol i 49di sper si on
by sol vent 2d%borati-ontec pigue—20 Prbcedure: 1. Sift all9fngredients _
t hrough suitable sieve 2. Dissolve rifaximn and povidone in alcohol wth

stirring ‘The above examples are prepared by following methods.

5 Example 1: Solid dispersion by fusion
Procedure:

Sift all ingredients through suitable sieve

Melt the weighed quantity of povidone :

Add rifaximin to the above melted portion of povidone with stirring.

Cool the mass-at room temperature then mill and pass through desired sieve.

B e N o=

10

Examples 2: Solid dispersion by solvent evaporation technique
Procedure:

Sift all ingredients through suitable sieve

Dissolve rifaximin, povidone and poloxamer in alcohol with stirring.
Evaporate the above mixture

Scrap the above mass then mill and pass through desired sieve.

15

.[h.b)k\)»—-l

Examples 3: Solid dispersion by solvent evaporation technique
20  Procedure:

Sift all ingredients through suitable sieve

Dissolve rifaximin and povidone in alcohol with stirring.
Evaporate the above mixture

Scrap the above mass then mill and pass through desired sieve.

B

25

Example 4: Solid dispersion by using hot melt extrusion technique by using water-
soluble polymers
Procedure:

Sift all ingredients through suitable sieve

Mix all the sifted materials uniformly.

Add the above mixture in a hot melt extruder and collect the extrudate
Mill the above extrudate and pass through desired sieve.

BN



3. Evaporate the above m xture 4. Scrap the above mass then m | and pass

t hrough desired sieve. 25 Exanple 4: Solid dispersion by using hot nelt

ext rusi onwbeotwisgre by usi ng wat er-sol ubl e pol yners ProeedunsioB@ios Sift
all ingredients through suitable sieve 2. Mx all the sifted materials
uniformy. 3. Add the above m xture in ﬂ hot nelt extruder and collect the
extrudate 4. MI| the above extrudate and pass through desired sieve. 35
WO 2011/ 051971PCT/ 1N2010/ 000694 10 Exanple 5: Solid dispersion by using hot

mel t ext fpyShile rsecg ?ifqﬁ ﬁz ﬁ Outth Hot SRAE UcfiuBBhY TR SigBE by hilSh W BE!

Pr ocedurgolui)l rough sui e slev
sifted Addthe above m xture in a Hot Melt Extruder
and col I ec e extrudate 4. MI11 the above extrudate and pass through

desired si eve. NiftEHangtdiefits t1polgdsidiabRaisieon by using hot nelt extrusion
technfque by2UuNiXgIVGE 8ifted Hhaid)ifs RRkyARY. S and surfactant Procedure: 1. Si ft
al | i ngredi ent sAddhe4BéveSHixb@Rliga $ioe WRIZExtMd¥r Ad il tﬁéte% Amterials

uni formy. 153.MAdde L& AR Batland S tfn%ugh Hé)stlreggiekfe extru and col | ect

t he. extrudat e.

10 Example 6: Solid dispersion by using hot melt extrusion technique by using water-
soluble polymers and surfactant
Procedure: ‘

1. Sift all ingredients through suitable sieve
2. Mix all the sifted materials uniformly.

15 - 3. Add the above mixture in a hot melt extruder and collect the extrudate.
4. Mill the above extrudate and pass through desired sieve

Example 7: Solid dlspersmn by using co-precipitation technique
Procedure:

20 1. Sift all ingredients through suitable sieve
2. Dissolve weighed quantity of rifaximin, povidone and Span 20 in alcohol with
stirring.
3. Add water to above solution with stirring to form a precipitate.
4. Dry the precipitate, mill and pass through the desired sieve.
25
Example 8: Solid dispersion by using solvent evaporation technique
Procedure:

1. Sift all ingredients through suitable sieve

2. Dissolve weighed quantity of rifaximin and polyethylene glycol in alcohol with
30 stirring.
evaporate the above mixtures by using rotary evaporator.
4. scrap the above mass then mill and pass through desired sieve.

(9]

The solid dispersion of rifaximin provides higher solubility of rifaximin and improves
35  gastrointestinal (GIT) availability relative to an equivélent dose of rifaximin in a
commercially available tablet or dosage form, or to an equivalent dose of rifaximin in a
simple solution such as in water or normal saline solution or gastrointestinal simulated fluid

or buffer, that is orally ingested. The increase in solubility is more than 30%.



4. M1l the above extrudate and pass through desired sieve Exanple 7: Solid
di spersion by using co-precipitation technique Procedure: 201. Sift all

i ngredi enwe 2btwsugh suitabl e sieve 2. Dissol ve wei ghed quaniidiyombos
rifaximn, povidone and Span 20 in alcohol with stirring. 3. Add water to
above solution with stirring to form aﬁreci pitate. 4. Dry the precipitate,
mll and pass through the desired sieve.” 25 Exanple 8: Solid dispersion.by
usi ng sol vent evaporation techni que Procedure: 1. sift all

i ngredi ents through suitable sieve 2. Dissol ve weighed quantity
of rifaximn and polyethylene glycol in alcohol with 30stirring.

3. evaporfgiogher fpmbodoent rrilatagrte svabipus) siethpds domsgreaniagp endinalyzidg . mathodsparidhe

above ma n mJl and _pass, t hrgugh si.re i eve. The solid di spersion
of 1t ansragPgl s AR aRBRE L ERMAR, TRE WIS B o7 pofl§ DG sbisF These
gast r oi ntaeslysin aletfods Tncladeadibitiontsyudie, sdtinéBlon Solabili@esthyias, 8kiadRRE stfiies,
rifaximn in a commercjally. available tablet or dosage form or to an

equi val emEm3Een sfudiess Axpyiiirasiion siydigsieic-sol uti on such as in water or v
normal saline solution or gastrointestinal sinulated fluid or buffer, that
is orally ingested. The increase in solubility is nore than 30% WO
2011/ 051 $piubdity sNAY TeyaDdOBIUtht Solabdithef perchafdkimentin pel A8 &yist Rhogpliat©bistfer

met hods for.scr ing an nal yzi ng .met hods. and. preparatiqgns that are.
i nt ended afl%me%lﬁgfﬁe@ewgﬁrels g’r@s’@ﬁ%@ﬁ?ﬁ e t]ibad‘ofqpﬁ/ Igloﬂ%ﬁ‘?ﬂ%g"%_?’ reaf st by si s
met hods iofebliti@ispérsiaalpiépaddi B Usihg Fifaalin ldxafhes 088/ Rhd ;pridéﬁéJ@ﬂ:ﬁé) in pH
wettability studies, E)ermeati on studies, X-ray diffraction studies etc.
Sol ubf1 i &8 Suedrosrhgteabufferand purifiesowatsr s 0323 ohg/mirandr §.88mgimh respeptivedy. s
Tris Phom&%& tjﬂgfsg)l?lr)ility of solid dispersion prepared by using rifaximin and povidone (1:3)in
pH 6.8 Tris Phosphate buffer and purified water is 0.35 mg/ml and 0.38 mg/ml respectively.
Hence, there is an increase in the solubility of solid dispersion of rifaximin which leads: to

‘improved gastrointestinal availability i.e. without increase in systemic absorption which is

15 evident from the cell permeation study.

Permeability study for rifaximin and solid dispersion of rifaximin using MDCK
(Mardin Darby Canine Kidney cells) Cells:
Place 10pmolar of the final concentration of rifaximin and solid dispersion of rifaximin in the
20  apical side of the transwell plates cultured with MDCK cells. Three well are to be used per
sample. Plates are placed in shaking water bath at 37°C for 2 hours. Take out 20ul from
apical and 100ul from basolateral side for sample pfocéssing at 0 and 180 min. Lucifer
Yellow is used as a marker to sée the monolayer integrity of the cells. Propronalol is used as
a permgability marker.
25 |
The integrity of the MDCK cells was found to be suitable as adjusted by Lucifer Yellow.
Relative area in apical remain 100% even after 2 hours. No detectable amount of rifaximin
was found in the basolateral side of the transwell, thereby reflecting towards no apparent

permeability (since the basal value is 0 we could not calculate the P opp through equations).



and in purified water is 0.01 ng/m and | ess than 10ug/ ml respectively
whereas the solubility of solid dispersion prepared by using rifaximn,

pol axamerw®8811asd7povi done (1:1:2) in pH 10 6.8 Tris ProspRanieoddsd er and
purified water is 0.23 ng/m and 0.38 ng/m respectively. Likew se the
solubility of solid dispersion prepared,by using rifaximn and povi done
(1:3) in pH 6.8 Tris Phosphate buffer d purified water is 0.35 ng/m and
0.38 ng/nil respectively. Hence, there is an increase in the solubility of
solid dispersion of rifaximn which lead : to inproved gastrointestinal
availability i.e. without increase in system c absorption which is :
15evi dentSofid oflispérsiopebihd pibe neanpasitigisudgntaiRergrsalid | disgersibodyf frafaxinmih axderri n

and sol i i spersion.of.rrifaximn usi.n . rdin r.oy Canine Ki dney
ol 1 oy canTirrREDT & Bl S S gy Rl bR dRbo el Biest A3 ey
sol i d di apleeeddoBusther! iHeaddsaiof rifiixitlie geddaldp usal fos @@t bh S atis @M denic
plates cultured with MDCK cells. Three well are to be used per sanple.

Pl at es arisepieasuy heqedursd; sgthaamiaymygn dphibifory zongestragomgn viro) R kdasotin fgu1
from api ¢gl; : [ Fof SR i.ng 0_gnd
180 m n. q%ﬁ%‘%?%?%%ﬁ g{/vgﬂqg%g%%iﬁﬁkonr%?%gartfo oOfsee { lgmr}gﬁgi%ﬁgr Aﬁ%{ é)gr]a?}i ty
of the cellinsistRtiopraddlOongi ttsifkimm & hexltig amllritéers, E@ppk@iimakhy I of the
integrity of the cells s found to be suitable a justed by Lucifer
Vol | o HeRaiURediRERe friesss: ost S =5 och-obed daer wit & Souinas rorgyeredin
det ect abkie @pReunt of rifaximn was found in the basol ateral side of the
transwel |, thereby reflecting towards no apparent perneability (since the
basalOvalue is 0 we coul d not calculate the PApp through equations). WO

2011/ 05197 2010/ 000694 12 L. dj spersion.and the ¢ osi tions .

cont ai ni %%@l{ll%%op rcglgcoerlll trS%OI? @?‘i@ lﬁidﬁﬁg? asa@\%%‘?’%ﬁé&%qfnﬁggﬁ? P s a
local |y dei cogprily hihtbitscvisibBRNGewWHH @Ghede, bbiteBS VisTbdd hdR\R |aSsigae cOBnpGhil B¥ed.
Further, the dose of rifaximn generally used for treatnent of various

pat hogenftsregard§fseases may be reduced, as the mini muminhibitory
concentration (in vitro) of rifaximn for various organisns is very |ess
than the concentration of rifaximn in the feces. After oral adm nistration
of 409 ng 14C ri f axiPdbhe t:aMBE20 dfryfaximhinfoeetctcdappridgatigehy 97% of t he
dose was r ecove’gfl oi A—feces—aln crﬁ epti+rely—as—unch —and 0. 32%
was recovered i et ne 10 M RRTERR bi-tor i inb@Al ¢ at i on (MO is

defined as the S?Anﬁ)gltog%{c? Jeftrat i ap of rifaximn at conpletely inhibits

visible growt h (@fdidie, aBRnErY Vijshbiehaze—or—aysigngte—cotony will be
di sregarded). 1pTable 1: M CO0 of| gi faximn for sgsect ed enteri g pathogens
Pat hogen No. of [Blckatiiscolyl C90 1g/nmL Canpyl obacter jejuni 9

Enteroaggregative 75 32
Enterotoxigenic 97 32
Helicobacter pylori 40 4 (MICsp)
Salmonella species 46 64
Shigella species 36 64

Vibrio cholerae 403 : 4
Yersinia enterocolitica 74 16

Other 21 4

The dose of rifaximin in form of solid dispersion can be reduced as its solubility is increased.
A quantitative method (diffusion technique) is used to evaluate the antimicrobial effect of
solid dispersion of rifaximin with respect to pure rifaximin. The measurement of zone

20 diameters estimates the susceptibility of bacteria to antimicrobial compounds.



32 54 128 Clostridiumdifficile 93 128 56 128 Escherichia coli

Ent er oaggregative 75 32 Enterotoxigenic 97 32 Helicobacter pylori

40 4

(M C50) Ssbron@lsherispeci es 46 PCT/IN2010/000694
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Determination of anti-microbial activity of rifaximin and solid dispersion of rifaximin

by using cup plate method or well plate method:

Prepare a nutrient agar medium in distilled water and sterilize this media in autoclave at

(W3]

121°C for 15 min. Transfer this media aseptically in sterile petriplate, allow the media to

solidify for few minutes. After solidification, add test micro-organism i.e. E. Coli (100 pl) in

each plate and spread this culture with the help of spreader. Prepare the well in plate with the

help of borer. Add the test sample (rifaximin and solid dispersion of rifaximin) 200 ul in each

well aseptically; incubate this plate in an incubator at 37°C for 24 hrs and then observe the

10 Zoﬁe of inhibition around the well.

Rifaximin after 24hrs shows very negligible area of zone of inhibition where as solid

dispersion rifaximin with povidone (1:3) and solid dispersion rifaximin with poloxamer and

povidone (1:1:2) shovs area of zone of inhibition 15mm and 10 mm respectively.

15

Solid dispersion of rifaximin of the invention can be formulated into solid, semi-solid or

liquid preparations along with pharmaceutically acceptable excipient(s), into tablets (single

layered tablets, multilayered tablets, mini tablets, bioadhesive tablets, caplets, matrix tablets,

tablet within a tablet, mucoadhesive tablets, modified release tablets, pulsatile release tablets,

20  timed release tablets, delayed release, controlled release, extended release and sustained

release tablets), pellets, beads, granules, sustained release compositions, pills, troches,

capsules hard and soft or liquid filled soft gelatin capsules, microcapsules, minitablets,

tablets in capsules and microspheres, matrix compositions, osmotic compositions,

bioadhesive - compsoitions, powder/pellets/granules for suspension, powder, solutions,

25  suspensions, sachets or emulsions and the like.

The composition comprising solid dispersion of rifaximin may comprise pharmaceutically

acceptable excipients include but are not limited to binders, diluents, lubricants, glidants and

surface-active agents.



64 Shigella species 36 64 Vibrio cholerae 403 4 Yersinia enterocolitica 74
16 Other 21 4 The dose of rifaximn in formof solid dispersion can be
reduced asoi20B/B07ubility is increased. A quantitative wetrthnghif/diosausi on
technique) is used to evaluate the antimcrobial effect of solid dispersion
of rifaximn with respect to pure rifaxli4m' n. The neasurement of zone

20di aneters estinmates the susceptibility of bacteria to antim crobi al
conmpounds. WD 2011/ 051971PCT/ 1 N2010/ 000694 13 Determ nati on of

anti - m crioRialoude b YidiMve bripldy@d WilINdRREH 805 HoWl RRE! 54tRA a%!éntr isTt8He MsBa PY
using cup plate nethod or well plate nethod: Prepare a nutrient agar nedi um
in di stilAeexgRicat campbrorarhpieban ¢riesfunetitina i n autocl ave at 5 121C for 15
mn. Transfer this nmedia aseptically in sterile petriplate, allow the nedia
to solidify for few mnutes. After solidification, add test mcro-organi sm

i.e. E. @bhder{ idludel| byt are wadimiddte sainches Bueads phiato Statdhlifehedi §thrchheoiel p
in plate with the help of borer. Add the test

g;ms)f) e?g%{‘%k& fﬁﬁrﬁ%%@ﬁ@% %Aeﬁlulﬂsg;p‘a“gl%?ﬁ Bichrasthydranynsorabeelpilosen hidroky ekl

asept Lg altc%]llélilosie[‘ﬁ&@%k?prbﬁ‘ﬂ'lﬁlemﬂtc@lh'lles@(HIbM@j',b@rhﬂr ceful 3 GdaRlim 24-H3%5 o2t hen
cellulose; natural gums like acacia, alginic acid, guar gum; liquid glucose, dextrin, povidone,
syrup, polyethylene oxide, polyvinyl pyrrolidone, poly-N-vinyl amide, polyethylene glycol,
gelatin, poly propylene glycol, tragacanth, combinations there of and other materials known

10 to one of ordinary skill in the art and mixtures thereof.

Fillers or diluents include, but are not limited to, confectioner’s sugar, compressible sugar,
dextrates, dextrin, dextrose, fructose, lactitol, mannitol, sucrose, starch, lactose, x¥litol,
sorbitol, talc, microcrystalline cellulose, calcium carbonate, calcium phosphate dibasic or

15  tribasic, calcium sulphate, and the like can be used.

Lubricants may be selected from, but are not limited to, those conventionally known in the
art such as Magnesium, Aluminium or Calcium or Zinc stearate, polyethylene glycol,
glyceryl behenate, mineral oil, sodium stearyl fumarate, stearic acid, hydrogenated vegetable

20  oil and talc.

Glidants include, but are not limited to silicon dioxide, magnesium trisilicate, powdered
cellulose, starch, talc and tribasic calcium phosphate, calcium silicate, magnesium silicate,
colloidal silicon dioxide, silicon hydrogel and other materials known to one of ordinary skill

25 in the art.

The compositions comprising solid dispersion of rifaximin may optionally contain a surface-
active agent. The preferred surface-active agent is copolymers composed of a central

hydrophobic chain of polyéxypropylene (poly (propylene oxide)) and polyoxyethylene (poly



10zone of inhibition around the well. R faximn after 24hrs shows very
negligi ble area of zone of inhibition where as solid dispersion rifaximn
wi th poviwonei(dsi®y and solid di spersion rifaximn wthpgohsxawessand

povi done (1:1:2) shows area of zone of inhibition 15mm and 10 mm
respectively. 15 Solid dispersion of rifaximn of the invention can be
formulated into solid, sem-solid or Ifﬁﬁid preparations along with
pharmaceutically acceptabl e excipient(s), into tablets (single |ayered

tabl ets, i - gl S i.oad i S plets,
T A Ol R T P o Bk 08T 08| ALl RS FORLS

rel ease tadol es smppyed stuch esrdibals eodiabl @i ®succite (DBS), ridbthasdanhale] ebdium

del ayed rel ea contrqll ed, rel e, extended rel ease and .sustained rel ease
tab|ets)}5%@1?@Péﬁeﬁﬁéﬁé,P&PQ%&% ?m%ﬁgﬁ5?ﬂéﬂmr8?@§§g°kBﬁ%ﬁ%??%oﬂ@#mBWWIs,
troches, aompsili@Ssahéiod ostitgl phafrhacettiddllgtUicdeithbll @B dctig | REME KnBRHUbEShe

m crocapsul.es, mnitablets, tablets in capsules and m crospheres, nmatrix
conposi t io5Heary skiklsd i thé@fposi ti ons, bi oadhesi ve conpsoitions,
powder/ pel | et s/ granul es for suspension, powder, solutions, 25suspensions,
sachets or emulsions and the |like. The conposition conprising solid

di sper si dmogfer renftadimém refaesciompodisied phieaseapietinacalicyl entRRItIAL ofmpisigent s
i ncl ude buﬁ &re not tLPited o0 binders, diluents, lubricants, glidants and
sur f ace- 4819 PEPLYaR PEraxRLIeT 9¥ah B9 71 PCT/ | N2010/ 000694 14 The anount of
additive enployed will depend upon how nmuch active agent is to be used. One

exci pi ent can performnore than one function. Binders include, but are not
i m d@d tAsothst pntedimeniciclaies potvatiouss tembinationseaf immediale rdedasa commisaioah;

m crocry l.ul ose: cell ul oses. su S dr oxypropyl cel] ul ose,

vl oy ERaPrRE sERLLp G 5 R B A iR < SRl comgragpe Seha

cel | ul osdjspesdnwirdaioxy nethyl cellul ose; natural guns |ike acaci a,

al ginic acid, guar gum liquid glucose, dextrin, povidone, syrup,

pol yet hyl ene oxi de, polyvinyl pyrrolidone, poly-Nvinyl am de, polyethyl ene
gl ycol, L BVA | . nt h i nations there of
ana ot her Tt afnachioh oGuk A6 Kot fing WROAERE R, SF RRE, PO gpitafty

mi xt UP es haveeoreodr. mbiel doatingosuctidsutint coating| siger cdtibg agiReri®todting] biosdHeSive

confectioner's s gay, conpres i bl e sugar, dextrates, dextrin, dextrose,

f r uct ose “°3 %€t PRGIONGFa SATUNES, KRR J8e thes pHy chThgsgceassiags Wwin i Rhgrmacsyhienlt of |
talc, m esRRsYSImItb rd18asethd HuBSE th Fding; i aing,m;

di basi c or ?LSt ri basi c, ScaI ci u% Sltjleph @E#@é%?fgﬁg&f'?ﬁgﬁggﬁ e ,ﬁggg&&]ﬁ&ﬁal
Lubr i canteatirgprdygnisdhedesage froongoniasting the mouth lor ksdphdgitso]n drvnisee example, the

conventiogpal.l y. kngwn in the art sych as nesium Al um nium or  Cal ci-um or
Zinc st e%@dg{’%'?/al 50F V’@trﬁmaé[ﬁem%ﬁ/%ﬁfem 13 LlHBWétl“é’: Sri-rfdy Gliter; $03188HI um
steapy! PromRinat @xpsfutast £badibsive)iep 8L BRAGHMESLS pRlrfacQRichl @ifed Bl in
Gidants include, but are not limted to silicon dioxide, nagneslium

trisilicHeenoybwaebedrevsnted wigea lastenor hoatingl of hedbphilichreymesaich asHPMC
phosphat g, g%ﬁ'tiﬁ.' %Bti%hglllﬁaﬁﬁdragggﬁ%dﬂn or l)tlhgra tsgitable polymer or agent may be

incorporated in coating composition to retard the release of the drug to ensure drug release in

the colon.

These coating layers comprises one or more excipients selected from the group comprising
cpating agents, opacifiers, taste-masking agents, fillers, polishing agents, colouring agents,

antitacking agents and the like.



colloidal silicon dioxide, silicon hydrogel and other materials known to
one of ordinary skill 25in the art. The conpositions conprising solid

di spersi omoebiwdsiexi min may optionally contain a surfacecrastiveosdgent. The
preferred surface-active agent is copol yners conposed of a central

hydr ophobi ¢ chai n of pol yoxypropyl ene (d$ol y (propyl ene oxide)) and

pol yoxyet hyl ene (poly WD 2011/051971PCT/ 1N2010/ 000694 15 (et hyl ene oxi de))
that is well known as pol oxaner. However, other surface-active agents nay
al so be ; : ' . j Syl Cj , -
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accept abl e ,surface-active agents known t ne 5ordipary skilled in the art.
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conpri si i i i i im T [aceut i cal sgge.form
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nor e coapplygers bededasn frindthagiad iabid, swhgay tiesatmaete® NhiRler thé ®drdHame of
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coating) ,;:,.20 P re asur e aof i oadhesj | ayer or dissolution of a
ohar mace R PR RRL e B E Ty na iR BEASEYSD el ihe ke Atk vy goier
coating efchhasdtadphitdaric RM,YiBEfeshue Bteatatd BMC cBlloidR! alitsh dRIdLRA the like,.

Eudragit FS 30D or other suitable polymer or agent may be incorporated in
coati ng SUfsELSush as polyserbaies ené spdipmagerybsulphase,dillays surhersstaicepriripiated

rel ease Ln.the hes ' IS conpnises one, or. e

exci pi en'lt: Egmrggﬂ %Eg?(lé%?? r%%sgﬁg a%?%tgg'ugg%%lrb?éslsl ik 8%3?lfbﬁgw%’§eﬁ%’?§{e{18gﬁ@f‘fli"t&ls,

t ast & maskk agd apavifying ddehtsesush ap taniuimh dpxalgedidshe GRéE.OAN kige 89@PAts can be
antitacki ng agents d the Ijke. WD 2011/051971PCT/ 1N2010/ 000694 16

Coat i ng H“ﬁfgﬁfgﬂ"ﬁh' v fedhg persensskidled imthedst process, include, but are
not limted to, polysaccharides such as maltodextrin, alkyl cellul oses such
as nethyl or ethyl cellulose, hydroxyal kyl cel |l ul oses (e.gqg. ,

hydr oxy pPlpylacaitical deswgerforys comppisiogsolietdisdecstdr of aifesirin can be coated by

pol yvi nyl pyrrol idone, . cia, corn sucrose, gelatin, shellac, . cellulose
acet at e ‘fﬁ% Al gfeé},loqgi %lflg’z’fe m%ﬂle%’t“ﬁ FEOIPBE&F?’ngl? copling; ¢qatigg iy, adlpidized bed oy |

pol yx0 nyh pah e@Rbt hEVAxtruSRA s ' r Q;deq | te
(e.g. mar lEet ed under ﬁ%(e br aﬁg(ydril%%esgh %Fﬂ;&égé;%%) fynd po ?ﬁ@rogé ﬂ%@ee(gﬁgtﬁ@
met hacr y#it-c aci d such as those marketed under the brand nane of Eudragit.
These may be applied from aqueous or non-aqueous systens or conbi nations of
aqueous and non- aqueous systens as appropriate. Additives can be included

al ong Wi Nbnipbeneabl dda{iﬁ%i Of HBH18ble PoPRhdth, b, 8 abdIRA e Rk thtel Edh?&eumbge? an be
additives can include plasticizers such as di but%’I&)pht hal ate, triethyl
t

ci trat e, U581y Spisyic eaatingsyiep delppr@nodifigd releasei(RR/ ivtiaclsiog ddgehbls mueh as
t al t AL LG : AG i f |l oidal. .silj di oxi.d d
e 15 ket nbiS Ao RINGE M EPR: ol 0 R B P SRk oR"

fillers such as talc, precipitated cal cium carbonate, Polishing agents such
as beesvxgi(, car.nauba wax, sgg]t hetic chlorinated 15wax and opaci fyi ng agents
such as £15PasRalRgP BAlyReLsBataR: Syscariibledol engymatic elgavagr dhtcelapimbasteria are

another means of ensuring release to distal ileum and ascending colon. Materials such as

calcium pectinate can be applied as coatings to dosage form and multiparticulates and



used atlevels well known to the persons skilled in the art. Pharnaceuti cal
dosage forns conprising solid dispersion of rifaximn can be coated by

vari ous mebhotsiSui t abl e met hods i ncl ude conpressi on ceatriiNgy0/6@a%4 Ng in a
fluidized bed or 20 a pan and hot nelt (extrusion) coating. Such nethods
are well known to those skilled in theéf{t. Non- per neabl e coatings of

i nsol ubl e polyners, e.g., cellulose acetate, ethylcellul ose, can be used as
enteric coatings for del ayed/ nodified rel ease (DR MR) by inclusion of

sol ubl e pRY Jfky t 0atd ng, , - sal

dot er gont e, REERLITRC I QSRR R Qe 8 Pherdrdac iU CCRLLAE phiare,
t hat ar e cepsdesgor ¢ricepsudatimzyfiatadbesivecavbiipartioylatslacnalso berilablei a ar e anot her
means of ensuring release to distal ileumand ascendi ng colon. Materials
such as cal ci um pectinate can be applied as coatings to dosage form and

mul ti par th anlkabedinand the\dBatekl A DL AFNsES H4PIL/ 000694 17 disintegrate in
the I Qwer gastrointestinal tract, due to bacterial action. Calcium

pecti Rate capsul es for encapsul ation of bioadhesive nultiparticul ates are
al so avai I ' - th ' riher rises the.drug. In
an enbodiﬂrlrgﬁteﬁ{bﬁgﬂ% artﬁggg%ﬂzgée}fméloﬁopn%%?Hoggcogﬁyrr#ﬁ?ll%ssloﬁgrhgscﬂefsdo %?QB@?‘EP n of
ri faxim ns insiltilayeri tableer comptisihg o Girnr & sbagdaadd/srsh thiad I8EeNdhardéeh Rydéhi rd
| ayer, where, each Iﬁyer incgﬁgss ore or nore _excipient(s). Milti-|layer or
gr adi ent 'TAH{eS 08¢ Ok ATofRexadRl M ufthlayer &y gipdigntitpllets oan Rg pssembledgp eeveral
enbodinewﬁﬁx&hawgﬁblet conprising solid dispersion of rifaximn conprises
at |l east one solid core and two outer |ayers, conprising one or nore

phar Alceuti cal excipients. The core conprises solid dispefsion of rifaxinin

and rele c | 1in nts. The t outer | ayers. are bi oadhesiye. In
anot her @ﬁg%%?r{r}r%%ﬁfne? h gﬂeﬁgﬁlfé‘fo%% Nisis] ssv(\)?lﬁéﬁ?(?fsﬂ%y‘bt{%fﬁmp GRAMBFISGS;af L’)@?trﬁnﬁ
conpr i sesolad cdreand tod SuRd 1 eAN BorhP@siBLbRY of MYRYS sharfi¥atita eREiplhtd TROEoRNe
or nore pharnaceutical excipients. Such tablets can also be used to
comrence PBPEESSOBE dipefsiqnepk ridgximgs aad reiepsecqoatiollingragentshihe ved awtenryorfs

di ff er ent, dyyaseliDe Separate layers. 20 In another enbodi nent, the
multi-layer tablet conprising solid dispersion of rifaximn conprises of a
coreland two outer |ayers, conprising solid dispersion of rifaximn and one
or nore harnaﬁeuti al eﬁﬁi ients, wherein at |east one excipient is

hydr opholt 810D Mo masiodr bt compaswg splid dispgraiontof sHaxiipeenapiys sblepy

di sper si o LW i j i . i:

at] oast oo ] sl Gy IS SoRRrE RIS By TH bl Kbl il Bidhes

sol i d di Spelr tabbats ofn alsd hgiusechteacmmmendeaakhscooldiffeyar dnigscih diffarentsimes by

bi oadhesi ve age where each | ayer includes one or nore excipients. WO
2011/ o51é“fi‘l§lf%/‘{1}i@%ir6%%t}%§@ Sgpara ¢ ayers
20

In another embodiment, the multi-layer tablet comprising solid dispersion of rifaximin

comprises of a core and two outer layers, comprising solid dispersion of rifaximin and one or

more pharmaceutical excipients, wherein at least one excipient is hydrophobic.

Another embodiment relates to composition comprising solid dispersion of rifaximin, which
25  comprises multilayer tablet wherein atleast one layer consist of one or more release

controlling agents and solid dispersion of rifaximin and at least one layer which consist of

bioadhesive agents, where each layer includes one or more excipients.



Anot her enbodi ment relates to conposition conprising solid dispersion of
rifaximn, which conprises nultilayer tablet wherein atleast one |ayer
consi st oloane/@iomore rel ease controlling agents and atclrasatioomesd ayer
whi ch consi st of bioadhesi ve agent, where each | ayer includes one or nore.
exci pients and solid dispersion of rifaximn. 5 The rel ease controlling
agents can be hydrophilic or hydrophobi’® or conbination thereof. The
hydrophilic rate-controlling agents are selected from but are not limted

to hydro l.cel I 0S8, dr ox opyl . :

ot hyl Gl T naGrERUINER Felp®y B CONBEAR oo e i SHERIETBF ABkimim yieh
sodi um alcginpases, nodtilbyaretab{eCawbepiml TtiYast oaat hger goumsist goRlongUsR mod€ Usleadeean
gum poly vinyl acetate, polyvinyl alcgohol or conbinations thereof The
hyar ophotsPliiipe G 19t RersY Shraves WHihganstkof HEpdhtas e Baenta A ggch By ed
to 15 hydiggksahedr megehailient9hhd sdidldigehssn Sttithhif. agents include

purified grades of beeswax; fatty acids; long chain fatty al cohols, such as
cetyl5alcohol, nyristyl al cohol, and stearyl al cohol; glycerides such as

i Lt oo al e gy Soy ALY aleh o e kA o o BRERPOE R Bt ekr o1 &

such as mneral oil and the |ike, or acetylated glycerides; ethyl
cel |l ul os ric.acid, Sﬁr&grfi n, carnauba wax, talc; 20 and the stearate

ste »

salts suchealyggpilignfaterg B¢ 280k Bhehckdr framertiuhl grekmolimisedbrie of
ordi nary i I rt gﬂﬁp' atd h e | t '
rel ates Fz&ghg?hggggg?%hlh%gﬁposi ?oﬁ%gg%%%ig§§§&¥€$¥ghdﬁfggggﬁgﬁggfGig

ri fax?ni hypnethelosedastdiun ecaghwedymetiyé cplbiilpsee rsodiswe hlgatite qacdoyme (€ atbopbity,

but are not,limted 25 to crosslinked po acrylic acid), a poly
(al kyl en8 GRS 28555 §W‘n3f’° ?ilzﬁ"?ﬁl fumo Pﬁwy@frﬁy Cefer BPYYRE)alcofol or
pol yur et hansinAyéisaBatef. @ mal ei ¢ anhydri de pol yner, such as a nmaleic
anhydri de copol yner, a cellul ose polynmer, a polysaccharide, starch, and
starch based polynmers. WO 2011/051971PCT/ 1N2010/ 000694 19 The

phar macey{ L c itl.0 [ S| solid dispersjon of rifaxim an be
prepar edqﬁé @Léirré;rg{l?sgpcsné%%ogg&g%% %grr%gttshgn dPgng, Clilés?s P AP d’i"&nlﬂff‘g?‘fc}ﬂ,
wet @5 antiydvpentedmedgetaiennil) biti oder sliifablet ageanPineRde Purifidd Ubhds CINRESSSI; ON,
extrusio? sphe quzat'on, | ayering and the like. 5 The pharnaceuti cal
conposi t %&Fpr P ARAiR drity aﬁiOEﬁ’ér sygrasotetyl alaghoki mysstyt micohel and istsryli | |
Dol ow butcon§/2F e sac AelFRUrF] (rfol it defleqlice dibbeh] AORERAEe BYcEM
limted Bisteatatanglyberyxsters|of l9dRigbsatedtastoz @@l amg thalikgtoils Bgetesk miierl GO/ahabl et

Solid D gpetrsion R faximn 800 Mcrocrystalline Cellul gse '
ﬁ{%ehke, or acetylated glycerides; ethyl cethlose, steaplc acid, paraffin, carnauba wax, talc;

20 and the stearate salts such as calcium, magnesium, zinc and other materials known to one of

ordinary skill in the art or combinations thereof.

Another embodiment relates to pharmaceutical composition comprising solid dispersion of
rifaximin and atleast one swellable polymer. Swellable polymers include, but are not limited
25 to, a crosslinked poly (acrylic acid), a poly (alkylene oxide), a polyvinyl alcohol), a polyvinyl
pyrrolidone); a polyurethane hydrogel, a maleic anhydride polymer, such as a maleic

anhydride copolymer, a cellulose polymer, a polysaccharide, starch, and starch based

polymers.



117 Sodi um starch glycolate 38 Colloidal silicon di-oxide 20 My-stearate 25

Aver age wei ght of tablet 1000 The solid dispersion of rifaximn,

mi crocryswelbimsigel | ul ose, half a quantity each of sodipgmIStao/0ieo4

gl ycol ate, colloidal silicon di-oxide and ng-stearate are sieved, m xed

uniformy and then slugged using roller conpactor. The slugs are de-slugged

and m xed with remai ning 15quantity of 190di um st ar ch gl ycol ate, coll oi dal

silicon di-oxide and ng-stearate and then conpressed using sui tabISeI punch.

Exanpl e j [ . E r.edi ent L et |

D1 aper oi on R iy feat PR Lbefing {RERAPER G SRR kan BOBreplicuy
various methods known in the art such as by dry granulation, wet granulation, melt

granulation, direct compression, double compression, extrusion spheronization, layering and

the like.

The pharmaceutical composition comprising solid dispersion of rifaximin of the invention
will be hereinafter described in more detail by referring to examples given below but only for

purposes of illustration and the invention is not limited by them.

10  Example 9

Rifaximin 200 mg tablet
Ingredients mg/tablet
Solid Dispersion Rifaximin 800
Microcrystalline Cellulose 117
Sodium starch glycolate 38
Colloidal silicon di-oxide 20
Mg-stearate 25
Average weight of tablet 1000

The solid dispersion of rifaximin, microcrystalline cellulose, half a quantity each of sodium
starch glycolate, colloidal silicon di-oxide and mg-stearate are sieved, mixedvuniformly and
then slugged using roller compactor. The slugs are de-slugged and mixed with remaining
15  quantity of sodium starch glycolate, colloidal silicon di-oxide and mg-stearate and then

compressed using suitable punch.

Example 10

Rifaximin 150 mg MR tablet
Ingredients mg/tablet
Solid Dispersion Rifaximin 600
Hypromellose 100
Mannitol : 40
Colloidal silicon di-oxide - 20
Mg-stearate 25
Average weight of tablet 785




40 Col l oidal silicon di-oxide 20 My-stearate 25 Average wei ght of tabl et
785 WO 2011/ 051971PCT/ 1N2010/ 000694 20 The solid dispersion of rifaximn,
manni t ol ,woypriased7ose and half a quantity each of col | ecaaN2Ed/bhécesn _

di - oxi de and ng-stearate are sieved, mxed unifornly and then slugged using
roll er conpactor. The slugs are de-sl ug%ed and m xed with remaining
quantity of 5colloidal silicon di-oxide and ng-stearate and then conpressed
usi ng suitable punch. Exanple 11 Rifaximn 200 ng ER tabl et Ingredients
ng/tablet First layer Solid Dispersion Rifaximn 800 Hypronell ose 100

The solid dispersion of rifaximin, mannitol, hypromellose and half a quantity each of
colloidal silicon di-oxide and mg-stearate are sieved, mixed uniformly and then slugged
using roller compactor. The slugs are de-slugged and mixed with remaining quantity of

5 colloidal silicon di-oxide and mg-stearate and then compressed using suitable punch.

Example 11
Rifaximin 200 mg ER tablet _

Ingredients mg/tablet
First layer
Solid Dispersion Rifaximin 800
Hypromellose 100
Mannitol 40
Microcrystalline Cellulose 30
Colloidal silicon di-oxide 20
Mg-stearate 25
Average weight of First layer 1015
Second layer (Bio-adhesive layer)
Polyethylene Oxide 90
Hypromellose 90
Colloidal silicon di-oxide 20
Mg-stearate 20
Average weight of Second layer 220
Total weight of Bi-layer tablet 1235

10 The solid dispersion of rifaximin, mannitol, hypromellose, microcrystalline cellulose and half
a quantity each of colloidal silicon di-oxide and mg-stearate are sieved, mixed uniformly and
then slugged using roller compactor. The slugs are de-slugged and mixed with remaining
quantity of colloidal silicon di-oxide and mg—sfearate and then compressed using suitable
punch. Polyethylene oxide and hypromellose, colloidal silicon di-oxide and mg-stearate of

15  second layer are sieved, mixed uniformly and compressed with the drug layer by suitable

punch.

Another embodiment relates to the effect of the solubility of rifaximin on various enteric

pathogens or bacterial susceptibility and subsequent eradication.



Marm tol 40 Mcrocrystalline Cellulose 30 Colloidal silicon di-oxide 20
My- stearate 25 Average wei ght of First |ayer 1015 Second | ayer .

( Bi o- adhewbweilisyen) Pol yet hyl ene Oxi de 90 Hypronel | osec@antiabhaiceal
silicon di-oxide 20 My-stearate 20 Average wei ght of Second | ayer 220 Tot al

wei ght of Bi-layer tablet 1235 21

Another object of the invention is to provide a cost effective composition of rifaximin or a

phérmaceutically acceptable salt.

5 Another embodiment relates to the effect of the ‘solubility of rifaximin on various pathogens
or bacterial susceptibility and subsequent eradication due to the invasive nature of some

enteric pathogens.

Another embodiment relates to the effect of the solubility of rifaximin on the development of

10 resistance to various pathogens or bacterial susceptibility.

Yet another embodiment relates to pharmaceutical composition comprising stab}e solid
dispersion comprising rifaximin for treatment of traveler’s diarrhea, hepatic encephai?ﬁpathy,
infectious diarrhea, diverticular disease, an antibacterial prophylactic prior to colon s;,urgery,
15 irritable bowel syndrome, inflammatory bowel disease, Crohn’s disease, Clostridum difficile-
associated diarrhea, small intestinal bacterial overgrowth, traveler’s diarrhea prophylaxis,
dysentery, pouchitis, peptic ulcer disease, surgical prophylaxis and gastric dyspepsia.
Further, it can be used in treating Klebsiella caused traveler’s diarrhea. It can be administered
in various dosing regimens such as repéatedly or once at a dose, in a frequency, and for a

20  duration sufficient to provide a beneficial effect to the patient.

In another embodiment, a rifaximin composition comprising solid dispersion of rifaximin can
be administered in conjunction with a second pharmaceutically active agent such as
antibiotics, antimotility agents, anti-inflammatory agents, anti-infectives, diuretics, anti-
25  diabetics, anti-fungal, analgesics, antiallergics, anti-ulceratives, antiemetics,
immunosupressants, antivirals, ahtiretrovirals, acidity reducing agents, steroids, enzymes,
enzyme inhibitors, proteins, peptides and antitussives or combinations thereof. The second
pharmacéutically active agent can be included in the oral composition and thus administered

in a combination with rifaximin, or can be administered separately. If administered



10The solid dispersion of rifaximn, mannitol, hypronell ose,

m crocrystalline cellulose and half a quantity each of colloidal silicon

di - oxi de wodonmssd7ear ate are si eved, mxed uniformy aneéctrhemishagged using
roller conpactor. The slugs are de-slugged and m xed with renaining
quantity of colloidal silicon di-oxideggnd ny-stearate and then conpressed
usi ng suitabl e punch. Pol yet hyl ene oxi and hypronel | ose, coll oi dal
silicon di-oxide and nyg-stearate of 15second | ayer are sieved, m xed

uni f o M e @dlelgOMRLR S8 Gemithilirdd bl RRE r@ﬁtl?“bﬁc?rbt PHRE DR RE
enbodi ment relates to the effect of the solu Paxi mn on Varrous
enteric phtsogareompositianot Elre Sxkzomhls@elptwdmtlbaltyyamwd aguhseq be adminisietiod atallgn.

WO 2011/ 010/0 her ct of the.invention is. to
provi de g é%@tpgll?é}‘\% v%m ggvetnous Oﬁhe qe]c%nd ﬁl?aﬁma?euélc PAHREAGEREAP By
accept ablpeovsdddt at dﬁéék)tff@ﬁﬁer&ﬁé%qm dauilhistrétici @ad toetheurafibeof tigfe fhh®mbination

'solugilit%b%%'rlf |n1n on vari ous pathogens or bacterj al susce?tlblllty
and subs&{ Xigpig Oéafu ferquensdes; of adreinistratien.\aad e daragion s time gtfestive to
pathogen§nﬂ”¢3abé@gg@pgﬁ@gppg>Fgg&lyelates to the effect of the solubility
of rifaximn on the devel opnent of 10resistance to various pathogens or
bacteri al susceptlblllty Yet anot her enbodi nent relates to pharnaceutica

conposi t Eable soI .d dis erS|on sing rifaximn for
treat msn;[n aflo avlgﬁ%(?g%en %FPWB&SI %68 EISIQﬁcSé’[!)‘a ‘?g?fé"f ofj rifpximin gy be

di ar r heaprodidearat it aé. aics@s@aenp@kaglﬁglvmqmmcﬁbn%@am& actic prior to
colon Surgery, 15 irritabl e bowel syndrone, inflammatory bowel disease,
Croht®s di sease, Clostridumdifficileassociated diarrhea, small intestinal
bacterial overgrowh, traveler's diarrhea prophylaxis, dysentery,
pouchitis, peptic ulcer disease, surgical prophylaxis and gastric
dyspepsia. Further, it can be used in treating Klebsiella caused traveler's
diarrhea. It can be admi nistered in various dosing regimens such as
repeatedly or once at a dose, in a frequency, and for a 20duration
sufficient to provide a beneficial effect to the patient. In another
enbodi nent, a rifaximn conposition conprising solid dispersion of
rifaximn can be adm nistered in conjunction with a second pharmaceutically
active agent such as antibiotics, antinotility agents, anti-inflamrmatory
agents, anti-infectives, diuretics, anti- 25 diabetics, anti-fungal,

anal gesics, antiallergics, anti-ulceratives, antienetics,

i mmunosupressants, antivirals, antiretrovirals, acidity reduci ng agents,
steroids, enzynes, enzyne inhibitors, proteins, peptides and antitussives
or conbi nati ons thereof The second pharmaceutically active agent can be
included in the oral conposition and thus adm nistered in a conbination
with rifaximn, or can be adm ni stered separately. |f adm nistered



WO 2011/ 051971PCT/ 1N2010/ 000694 22 separately, it can be adm nistered
substantially concurrently, prior to, or after admnistration of the oral
conposi t iwo.20fins1wecond phar maceutical ly active agent caorhs@onimdst er ed
orally or parenterally, for exanple intravenously. The second
pharmaceutically active agent can be pry vi ded at doses, frequencies of

adm ni stration, and over duration of tiffe in combination Swith rifaximn
doses, frequencies of admi nistration, and over duration of time effective
to provide a beneficial effect to the okt . I n another enbodinent, a
conposition conprising solid dispersié%&%pggifaxinin may be provided as a
kit; i.e., enclosed in packaging with instruction materials. 10 WD

2011/ 051971PCT/ 1N2010/ 000694 23 CLAI M5 1. A solid dispersion of
rifaximn conprising rifaximn and pharmaceutically acceptable 5carrier.

A solid di spemsiotid d¥dpe€dict 8T Afaxiaciipriting rihamiRasiphda bt diREHER Ll@le
carrier is selected fromurea, sugar, organic acids, polyethylene glycol
pOV|d6ne copéWPGbne pol ymet hacryl ates, polyvinyl acetate, cellul ose
derivatives, self emulsifying carriers, 10 'poloxamer, glyceryl behenate,
pol yet hyl enegl ycol derivative of a nono-glyceride, vitamn E, polyethylene
or pol yoxyet.hy eslal dsspe(slonf ofhyldia Xy | wisdr€iarthe ph@trﬁhceﬁ@da&fl@xz}dc%tmerdaﬁ%i is
polyethoxylate ‘i¥ oi | or conbi pati ons thereof. A solid

di spersi on of STFETHY™ Y Vg STEARL aksyBPIveihylegs g#xcphmom%nwoaw%nq’o an

15equi val ent ﬁ@l‘?h‘féﬁha@fyla[téé( POyl afetard, §é?iu'lc§§lee§19§c \%’SO&I }Iﬁglgfg%n \@Qﬁ{e?é n
the solubilit rifaximn i's i'ncreased by nore t an 309 %

di sp&?si on of p@lpmrmzq glycmbrle@esat@,heolgqbyhemghy@sk tdenahtlvawaf Iaaﬂnpho-g;yceﬂide
rifaximn rel t n Uk val ent _anpun solid

di spersion of 9'tt%rgglxiér)n %OWE& Y toﬁep%g?%hy??&? SFteIE i ‘?%arx}lyﬁf%yll nStF‘Hép 5149

di sper si on i spolpexyalsectides] gdlyatBotydatedicB e ioUdr @BMbHIBUA thefeof.i f axi mi n,
whi | e 25mai ntai ni ng equi val ent perneability relative to an equival ent
anount of rifaximn. 7. A pharmaceutical conposition conprising solid
di spersi on Of Acgcﬂidnhijspersion of claim 1, increases the solubility of rifaximin relative to an

15 equivalent amount of rifaximin.

4. A solid dispersion claim 3, wherein the solubility of rifaximin is increased by more
than 30%. |

20

n

A solid dispersion of claim 1, increases the gastrointestinal availability of rifaximin

relative to an equivalent amount of rifaximin.
6. A solid dispersion of rifaximin wherein the solubility of rifaximin in the solid
dispersion is increased relative to an equivalent amount of rifaximin, while

25 maintaining equivalent permeability relative to an equivalent amount of rifaximin.

7. A pharmaceutical composition comprising solid dispersion of claim 1.



24 A nmethod of treating and/or preventing a microbial infection, which
conprises admnistering to a patient in need thereof a therapeutically
ef fecti vewermountsiofi sol i d di spersion of rifaximn of cl &cmi&2010/000694

24

8. A method of treating and/or preventing a microbial infection, which comprises
administering to a patient in need thereof a therapeutically effective amount of solid

dispersion of rifaximin of claim 1.



