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GASTRORESI STANT PHARMACEUTI CAL FORMULATI ONS CONTAI NI NG

RI FAXIM N The object of the invention consists of
w@b@siogoaut i cal formul ati ons contai ni ng rif axi PETEP2906/002022

the shape of m crogranul es made gastroresistant by an

i nsol ubl e polyner at pH val ues between 1.5 and 4.0 and

GAME*RES?STEA"I‘IT""' ue?gﬁm%fbﬁtﬁr%ﬂﬂ- S, MRtlﬁﬁ§rFATIONS

CONEAINING FRrERXIAigns useful in the treatnent of
— iniTanmatory bowel di seases (I1BD) and mainly Crohn's

di sease. Background of the invention The intestinal
apparatus is affected by nmany inflamatory di seases

geriRy QJHIJ dctCaPRRE @avehfibhasd®difsyoP PMkmdcsBs4S fornlulations
particular, Crohn's disease is a severe chronic

contaiping@mifakinin H drasepRf dealicrogrvailes weadeyedtsoRbistaie by an
di gestive tract, fromthe nouth to the anus,
insolpdid polymet 3t pH calucbebevwsen Ves and 4.0eaddsdlupde bi pH Oflues

the small intestine, either the ileum the colon or
betwieeh Ib.@rmhdsDifeiyntbeid prapaeatioic and byethwinnee ¢h théenaaifadture
and in the anal region as well. In the interested

of metiestal npdeppeations niskfrimid ithe, trewhéntnof aimdlashmetedyi dowel
occur in the whole intestinal wall causing stenosis,
disedsiee ¢ tBB D] anldcraamiztkobai’ s disehsé.e t he non- af f ect ed
ti ssue portions appear normal. Crohn's disease
exBadigmmid ef the¢ enpexnfionls of inflammtory synptons of
variable gravity with synptons such as: diarrhoea,
ablduriintestipal rppaeatyst isl eftectefd by avognpafiamdnasery diseases
rhagades or peri-rectal fistulas, Fromtwo-thirds to
generdleecapnedt @ssinflarpaatert donrelh digeshes. s Inli passisglar, Crohn’s
. require surgery at some point in their lives. Surgery
disegsg issedeaprehehranicriafiammatyrspdisagse Abfecting neariouss poreds of
t.o nmedi cal theratzlyé or to caorrect complications such as

the digevikeglrachdrewriaeiBaAVaEs tesanus pastieelar hgitiGant breobserved
in the qgsets};(;r?i%h of the small intestine, either the ileum, the colon or both and
sometimes in the mucous membrane of the colon and in the anal region as
well. In the interested intestinal part, inflammation, swelling and ulceration
occur in the whole intestinal wall causing stenosis, bleeding ulcers and pain,
while the non-affected tissue portions appear normal. Crohn’s disease exhibits
alternate periods of inflammatory symptoms of wvariable gravity with
symptoms such as: diarrhoea, abdominal pain, weight loss often accompanied
by rhagades or peri-rectal fistulas. From two-thirds to three-quarters of
patients with Crohn’s disease require surgery at some point in their lives.
Surgery is used either to relieve symptoms that do not respond to medical
therapy or to correct complications such as blockage, perforation, abscess, or
bleeding in the intestine.

The role of the intestinal bacterial flora in the etiopathogenesis of the

intestinal inflammatory diseases and in particular in Crohn’s disease is
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The role of the intestinal bacterial flora in the

et i opat hogenesis of the intestinal inflanmtory
waele@easss’ and in particular in Crohn' s di seasePCT/EP2006/002022

i sevi denced by, for exanple,n the frequency of

| ocalization to areas with high bacteria

ViBBRERT 2 Tof Ragiiig, MROSREh ey o fRealicRind gp Fiias with high
b8 Honl s RahShL RSS2 0Ty 2in SR ARREN BRI Pis.. 1998,
44 530245 59Oy ARG HF V58T Kokl ngh " ey J0RpES ot e
enc%dércloialr% dggléalggs gv@ﬂgzhofqagggﬁ ﬁgaﬁ'lg Qi}’vréﬁ atiie BE RE pcléﬁglnisation,

not "deve erm- freeé onditi

sod S 8edy BGRGR WELSAE P17, Qr Bl models, ..
ka5 TGOS (TS0 o8P AT o ogigt crc

doePhd} ’de.%gpo'pg?f ia?z%eg‘grf SUFELE Alondeibitik ‘%ﬁailng%?%{eiﬂg%ee Blumberg

consisting o i c anastonosis, ant

R.$.! R CWRPLOPR]. A¥SmhRS1. dPYSd OPiTBH 644 - 580 I SARLIFAPLE intestinal
J.L. "in Ann. Surg.,

and clinic relapses, see Caneron

mut88¢ m&hbrak4@evdopaafict MBe ROBERAGHItRFabdAHh@RPia0! see Harper
abscess-sacs points out further the bacteri al

P. FoNd Gtliods, D6 (32 79 8425k e SRl 041 MRitratitE0 ﬂﬂér&ﬁy consisting
di sease has previously been treated with drugs that

of dedcalit anhdtotessieastibioticontiterdthdelayd tHadmasyél®pment of both
e.g., cortisones, salazopirine, nesalazine,

endmgﬁsmﬂesﬁﬁm sclapfesisebcCameron NEX ape Ut Surg., 1992, 215,
antibiotics and protein inhibitors of the actions of

54645e; Tambthdguessice badiuldeTdF)absEeys- s st peirits enitBrther the
of the acute phase of the inflammatory bowel disease,

bacttriahgentrigsmentie diseassf developnesnsary to ensure
parenteral alinentation, to reconstitute the | oss of
pr o€eony s disepsedsasaprbviaiitly, beten fpeateiltwithedrugts ¢hti ae able to
to rest to facilitate the cicatrisation of ulcers. The

degeapvser ofcariolt hédweapinflammatidacr ease tcoetisompersajazoipirine,
t he reappearance of synptons and to reduce the

mesalazing nigzmuaosupreepigsdegecifienché¢mytimpppeuticsiouwditdotics and
with current therapies,

protein inhibitors of the actions of the Tumor Necrosis Factor (TNF). During

the treatment of the acute phase of the inflammatory bowel disease, stronger
treatments are often necessary to ensure parenteral alimentation, to
reconstitute the loss of proteins, liquids and salts, to permit the intestine to
rest to facilitate the cicatrisation of ulcers. The purpose of the therapy is to
decrease the frequency of the reappearance of symptoms and to reduce the
seriousness acute episodes when they appear. However, with current therapies,
acute episodes respond in about 50 -70% of the cases, but relapses occur in
80% of the patients.

Antibiotics are usually used to decrease the growth of the luminal

bacteria; to decrease the inflammatory state sustained as a result of the
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acute epi sodes respond in about 50 -70% of the cases,

but rel apses occur in 80%of the patients. Antibiotics
w@e@es11al | y used to decrease the grow h of theCT/EPi006002022

bacteria; to decrease the inflammtory state sustained

as a result of thebacterial growh; to reduce synptons

AT A e [T
i TS T S 0o il BEST E1 seic
oo BB £2.ble RS0 A Bl I, T 00 €2 ©
SS9 1 380k UL SACHI AL B0, o
ox QR CHREAIBAY, (OBl M IR it many
ondibyil884ed HTpYIo WA LoEL O SELAIASHMBRO0ERS £. o

and -derobie éﬂﬂero%&?ﬁ%@& .rMetrori'i%?z?zo,l9%@598;6%8?15%%@5% dose of

Prantera in Am st oent erol .

: . Dbt o .

10200 SRTPIMTSTLAAD, B8, 1001 28 10719, whit

cipd Mo LAdiaxAG Bec uidtPatlfselof LD AY/88Y 6Pk »%.8%1&9 Stombel
The high system c bioavailability of” these antibiotics

J.Fi silatAte. r@astoeiitekbie] r1999ghounceriesnye whilei ¥gakfeh£Cis Am.
registered in long-termtherapies, which negatively

J. Guptodnsertdigi 19962 .91The28301 dedsistedf thd dnehihg@eEiba bP the two
the use of netroni dazole ranges from 10%to 20%

antﬂ:ﬁ'ptinsiiulsglg)mdfti‘tﬁlidQZ@Ieaa‘tCthéhﬁ)sbrcﬁalm&ngﬂhﬁtdr@lﬂeipir@ﬁoxacin
nost frequent side-effects include netallic taste,

at thastaseofi @) arglday fonadsescksgTbeshichssystapivab@availability of
verti go, ataxia, convul sion and neurotoxicity.

thepeanfihintids iseatrthpabby ofitiseibhégh imesi denes of videle Bos b gistered
the long-termtreated patients, which may regresses

in lomigytean thergpiesy avhichmdgativelyt mpagksuthedr iis¢.eThepheidence of
The percentage of side effects described in

sideieffasts ox abe msstafdmetronsdarale athgesafionddpéhds 0% pdepending

on S[)hne Ellc?see and the treatment duration. The most frequent side-effects include
metallic taste, gastric intolerance, nausea, glossitis, cephalea, vertigo, ataxia,
convulsion and neurotoxicity. Peripheral neuropathy has been recorded in
50-85% of the long-term treated patients, which may regresses only after
several months of therapeutic interruption. The percentage of side effects
described in ciprofloxacin studies is variable and depends in part on the
dosage and the duration of the treatment. The most frequent of the side effects
are of gastrointestinal origin, but an increase of the transaminase and skin
reactions have also been frequently described. Thus, there is a need in the art
for a long-term treatment option for inflammatory diseases of the digestive
tract, e.g., gastro enteric pathologies.

It is advantageous for pharmaceutical preparation used for treating
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dosage and the duration of the treatnment. The nost
frequent of the side effects are of gastrointestina
w@eoogiosy73but an i ncrease of the transan nase aPCI/BR1006/002022
reacti ons have al so been freguently described. Thus,
there is a need in the art for a long-termtreatnent

ool AFTBAE ) 35885 Pl BSeHMRERL) Mt are bused
on L AE A D TR L sBESRLE S Bl tstinal
o AR08 e VA8 0SB h Be Sh ok rumen,
wBSBELEIR of REn LI, e hRUBETEN. SRS G0 s
Orh-ASHASAS, AUIONShal 0055l RSHARF g fons cem
IGRERDARS ) siRDEEiid ke O B G ARSI hptance
eV Ao 433k B0 SBLI O, o) ARG osin andron

L MayAn antibiotic possessing several of
mlgﬁgseg%ﬁg?ﬁedraiy??i cs is rifaximn (INN;, see The Merck

| nd@g, afliblotikd posS8&dle MO &F Ry gﬁﬁt%rcit&?s‘%ick%ymarifaximin
wi de spectrum of action agai nst many &am  positive

(INAGCs & THE MeaA Iﬂﬁ%x??H!IFEH?}’Sﬂo‘Z%?,' Wiy i@@ﬁ%&:&rgi;égll by, g wide

anaerobi c bacteria. Bioavailabifity studies In

spectiui lofed GidiRY £aiBBOWMANY NGEam W8 BitBleV Al el -Yneda®RR bacteria,
than 1% of rifaximn i S absorbed and It concenttates

inciludinlge aétolbes tantabnherdic Hadtdrin.! BeodaehOIRE J81GES B8 healthy
herein (Desconbe J.J. et al. Pharmacokineti'c study of

vohinteets avealiewn cthat, weh rgises drh0y, 1d3sh®aht 1% of rifaximin is
vol unteers. Int J CHn Pharnacol Res, 14 (2), 51-56,

abgotBed) ind Thecahzaneeefin ifeaxhtestinablemen @idhas theeecesas
confirmed in patients affected by chronic bowel

desgirteeals berdis e &iconedd d,J. Berr al.JPh&hintcoBhRImes@lly of rifaximin
(1998} 54, 91-93). Moreover, the |ow absorption
after ot al edwinistragiormimheelby eslnmrecisn dnd grCEn Phdiniiecol Res, 14
effects and the unwanted risk of
(2), 51-56, (1994)). The absence of rifaximin absorption has been confirmed
in patients affected by chronic bowel disease, (see Rizzello, Eur. J. Clin.
Pharmacol.(1998) 54, 91-93). Moreover, the low absorption profile of
rifaximin reduces the incidence of side effects and the unwanted risk of
pharmacological interactions. Thus, rifaximin may be considered useful in the
therapy of inflammatory chronic bowel disease and particularly in Crohn’s
disease. The potential efficacy of rifaximin in chronic inflammatory bowel
diseases has been confirmed, see Gionchetti, P., Dig. Dis. Sci., 1999, 44,
1220-1, who hypothesized the use of rifaximin in patients with moderate or
severe ulcerative colitis refractory to steroid-treatment.

Rifaximin has been described in Italian Patent IT 1154655 (1980) and
EP 0161534 (1985), both of which are incorporated herein by reference in
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phar macol ogi cal interactions. Thus, rifaximn may be
consi dered useful in the therapy of inflammtory
we@bwoend3bowel di sease and particularly in Crobel/BP2006/002022
di sease. The potential efficacy of rifaximn in
chronic inflamatory bowel di seases has been
confirmed, see Gonchetti, P., Dig. Ds. Sci., 1999,
the entipety- fior el apurppseheEP z@Lb 3% dissdossls a ipfragéssi fori rifaximin
patients with noderate or severe ulcerative colitis
prodgetigntusing rifasyein as thatstarting Matexial filieniferoledndex, XIII
described in Italian Patent IT 1154655 (1980) and EP
EdgBgotra (1985), both of which are incorporated herein
by reference intheir entirety for all purposes. EP_ . .
01698ulages dpp sidaximip, Gy siatligasiony andidrying ase sleaetiberh in Italian
usin i.famycin O as the starting nmaterial (The Merck

Patpﬂhe%ﬂék{qa%gd.lﬂoss 120084 @ddé 1 61003)s ast miliuropean  Patent
Applifaien Nop it 3504 UhAYR 6035 Batan Apobogtion o. T0/728,090
200) P BT b en: AP Rion 0SB O DA6653: P BETWhich are

. Pat |icati WO2005/ 044823;. al | _of ich are
incprPles Han et e er & Aok FRUFSHE fobrall tpopgs The
The,experi,nen ns descri beq

expirim B AR Lioy e Ra d iy o PO H ANE Y Yelgngibo

rifaximn.named Fo a, Formb orm g, Formd . and
forias, i aTatuBE el ot o hah s Fa bvadTih Scandgrm o
es for the treatnent of pathol ogi es whose
resé?‘?{ﬁéc}gy is in part or totally due to intestinal acute

S inbe Y od I N 4
R e
oSSR IE A 500 T, i e
AR B o9 PR s
Wit%?'fr@i%&ﬂieaangyMBﬁfe%‘m%ﬂ%{féﬁ AiA{RSHARY AcrMAN VERRL, summer

aximn is currently
diarrhoea-like episodes, traveler’s diarrhoea and enterocolitis; pre- and

yrlnr(])rphic

post- surgery prophylaxis of the infective complications in gastro intestinal
surgery; and hyperammonaemia therapy as coadjutant. Rifaximin is currently
marketed as tablets or capsules at the dosage of 100 mg and 200 mg, in a ready
to use preparation for children, or as ointment for the treatment of topical
infections.

Studies on commercially available samples, particularly 200 mg tablets,
have shown a potential usefulness of rifaximin in the prevention of the relapse
of Crohn’s disease after endoscopic resection. However, the absence of a
placebo group in the clinical trial does not allow to draw confident
conclusions, see Rizzello, Gut., 2000, 47, Supp. 3, Al2. However, the
suggested posology the use of the rifaximin 200 mg tablets has to be

considered sub optimal due to the need up to six tablets a day for three
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mar keted as tablets or capsules at the dosage of 100

nmg and 200 ng, in a ready to use preparation for
w@hiobaiv4ssr or as oi ntnent for the treatnent of PEDPPA/002022

infections. Studies on commggcially available sanples,

parti cularly 200 ng tablets, have shown a potenti al

ol LBSHEE, 4] S B oL BUARL B 200 s o
SRRt R R o BT R rbir aiseme i
Gof8 B PR ATl s BB P 1. A
J. Ghédyd e90120$069 AR A a0 be considered sub

opti mal du€ t’he p to Six tablets a day for

t hr?ﬁ Ntfigre bﬁsui th rllﬂ ~hePAR" Qlatéeﬁtsf%ﬂéml ' }ﬁ{%ﬁ‘%aceutlcal

The 2 ng tablets o aximn ave a een -‘use

forh’ﬂﬁghbﬁ%’ﬁﬂé tl%fat% A fgéﬁ egp%&hgﬁﬂfq@%@ﬂ?&mﬁg%’cestmal

for 16 wee escrl ran

trag‘@SPféiHBﬁ§rf%lr ul #90%, %el( %HHPhis)tra?lcﬁﬁ arel asé&‘e{n‘ﬂ spread

is a need in-the-art for a ri aX|mn|5armaceut|ca

betvdiditBé | 0nfa@h hRE e dtBithe OTTHWR' e\ﬁhél‘i’nﬁle rifaximin finally
specifically located in the intestinal tract. Previous

reacBesyhatih@Rtinabtiaef, @drdoticehiratioans t@belorv@k@ﬁﬁﬁﬁgthe need
spread between the 'stomach and the intestine. Thus,

for\/\hﬁlﬂeatéiﬁ% rddsaxesni To frh it ive rthaclhesagdugicl eftfRscl et r1fax1m1n in
tract e concentration is too low resulting in the

theneechthtunti RETr Basidlg dRABEES nehO pRachidceaticAP formulations are
therapeutic efficacy of rifaximn in the treatnent of

prdvided hdrsiaamesinchede, fopexmaply, irtfakithir mitaidrenslesicdated with
provi ded herein and include, for exanple, rifaximn

a gastragsidtatitefilmoatidch vdikdolaegaslcasins i theaaitibiotiv whlehn the
di ssol ves rel easing the antibiotic only in the
intestimat tractl TthiscbveTiosnulatien maximizsi amtastxbetinees the active
contact between the active ingredient and the
ingradiest iandl theuintessinhlenucouspdue, int pattheo thghigh superficial area
superficial area of the mcrogranules. The novel
of thy micragrenslesl dheand el foomudatiensoalshi ghowrfor ease of high and
low dose administration, for example, in paediatric use.
The novel gastroresistant rifaximin formulations takes advantage form
the pH difference between the gastric environment (e.g., values from about 1.5
to about 4.0, depending on the state of fast or in presence of meal) and the
intestinal lumen (e.g., values from 5.0 to about 7.5, depending of the tracts
consideréd).
The novel forms also utilize the polymorphic forms of rifaximin.
The coating of pharmaceutical microgranules with gastroresistant film
is a technique known by many years in the pharmaceutical field. It is generally
performed in two steps: granulation and coating. Nevertheless, many active

substances, including rifaximin, are characterized by a very fine particle size,

for example, in case of rifaximin approximately 50% of the particles has a
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| ow dose adm nistration, for exanple, in paediatric
use. The novel gastroresistant rifaximn fornul ati ons
wo a0em9€asvant age formthe pH di fference betweePCT/BR2006/002022
gastric environnment (e.g., | ues fromabout 1.5 to
about 4.0, depending on the state of fast or in

parflfi ety B6Gves” Mobi” snd Wondmnifier omafiond ds very
it Ao oo SRR St B8 e R B b §rpan technology.
Ve B Bkl e et OB oo B RE et Hnd bbbated
perkP BB ARy PERY conti ng. Nover  hel cas, many

chay St B BTG 4B P ARG bR Bup i tyac it is possible
to SYATP e Ac6ARD ot AIEL BeaPRERSt TR A NG e BiRa bea
oot WAL SR WOFp LSS AR S gt 3p g time o
per R ORE o¥hUIaRhoRr A0 ATEAR! LR BRCURIAE 6P Tormed
i GREEATA  BENy Y 100 618 Byl OIS, tBfimonty

e SRS DRI I DA e

gra@iRutForein @i cedgral@] S 39RiAg, "Which PR f0§dParhe steps irhvolved as
wet -granul ati on of the powder and the coating of the

wefloagrate Migre0 @hanidRur vhédesdaoky "@irry &siitS i tentRe { PR cedure,
gastric environnment, comonly called enteric coating.

esp@tidilyt lrs thppraaehsddie, hé ehisingidgyantiageresalt tothes from a
wet granul ati on and m crogranul e coating, which are in

coiskipatiaine betwesn itheotifednds peigertiss tAiR] tal PRopdid bhRRRUEg the
necessary to carry out the entire procedure,

quasitgciodl Irifagimi)e dfaregeerde apelynaée WifniptasiRdser]hhdd process
result cones froma conbi nati on between the rifaximn

parpmepenst i es and a proper bal ancing the

The efficiency of this technology in providing a complete coating layer
around rifaximin is demonstrated by SEM microscopy as reported in Figures
la (Scanning electron microscopy of rifaximin gastroresistant microgranules)
and 1b (Scanning electron microscopy of single granule of rifaximin
gastroresistant microgranules), where it is clearly show that rifaximin is fully
coated by the enteric polymer. The particles sizes are quite homogeneous
without large clots or very fine powder. If present, one or both of these aspects
would have negative impact in any further medicinal preparation.

As confirmation of the completeness of the coating, the dissolution
profile of the gastroresistant microgranules of rifaximin shows that rifaximin

is completely retained at low pH and released at pH higher than 5.0, as

reported in Figure 2 (Dissolution profiles).
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quantity of rifaximn, of enteric polyner, of
plasticiser, and process paraneters. The efficiency of

Wa hios/09456hnol ogy in providing a conplete coatiPCI/ER3086/002022
around rifaximn is denonstrgted by SEM nicroscopy as
reported in Figures la (Scanning el ectron ;ncrgs;:gpy
of i faxdim . h St i croogr anul.es) . an
(chll}m(?l)r%pe eg?ar%%ﬁﬁ%ng?r}%sg%%ﬁggofoiﬂﬁgIaghé’FamﬁrgdfFﬁlt near the

i 481 B P10 LSRR Dl B0l Beoven
AR b, T PSP 0 AL gt of s

or lih PYESBRE: oPRe’ aﬁ@tﬁifegl;ilgtfﬁgﬁﬁgl glﬁﬁ%ﬁt Sva\gﬁéegpgrcgﬁlghq to 7.5

negative i npact 1 n any er medi Ci nal

f i ' i I cQatd ng. i

SefeuRRLOTTS SRt FRIAGER] R, ShublEs RS potymeric

mattGiRIEAAHE Qhe _rogbftgxﬂo”é&uﬁn%gf ‘BP\‘ véhfeg)ﬂe'f]w%ﬁﬁ%.o and 7.5
conpletely retdined at |ow pH and fte easeggat P .

i N t8- - i l i
O T oa T 0 el e: RAACEALL Mot WEPLANGR, Pl db' &iytic or
medltddrytici Bgeediledtmbegakrylie ddid ?%gﬁﬁ!rymf 0 dTﬁHf%ﬁad]E?l) and

it has been utilized h;%gh prdIff rngnlfe 4et en the )
ii r n ice 2% t
e stacs o Taa e, Obbafl Tt gitPeR e

phibalats] inalrokypmipy] Vedluassé rauvtiteOphthalafe d88CREINDsOT acetate
the tracts considered. For this purpose, enteric

phihalatep produts eviatlhbldauithg hbfkeprfopasiample withuie! frd@marks
at pH val ues between 5.0 and 7.5 have been used, to

K Qlnc] G0e: T et UBR 4 G1T ®ad @UASPBRYGEr 8 QOWTSN acrylic

or nmethacrylic ester |Iike nmethacrylic acid _

et hYhaapplaationopditheser ghdtrdjesisantmeiliacroy rifexasindpowder or

nmet hyl met hacryl ate copol yner (1:2), polyvinyl acetate
grapiesaliat perfoydedxwithoppinvertibnabsppacauiat forpHluidHiside coating

and cel |l ul ose acetate phthal ate, products avail able on
techpelagyr KEte fidm eqatipg.edissolvednin prgatdoesdisents or suspended in

KOLLI COAT(r%, EUDRAG T(r), AQUATERI C(r), AQOAT(r). _
water, is applied by spraying on powders or granules maintained in suspension
with air in fluid bed systems. The most used organic solvents are: methylene
chloride, methyl alcohol, isopropyl alcohol, acetone, tri-ethyl acetate and ethyl
alcohol. Alternatively, the polymeric gastroresistant material can be applied
suspended in water. This technique is preferable because it doesn’t need the
use of solvents and so it avoids the toxicological and safety related problems.

Other excipients with anti-agglomerative properties, like talc;
plasticizing properties, like acetilated glycerides, diethylphthalate, propylene
glycol and polyethylene glycol; surfactants like polysorbate and
polyoxyethylenate esthers, anti- foam as well as anti-sticking agents can be
added together with the polymeric material.
The successful application of the above mentioned technology to the

coating of rifaximin powder is remarkable because it is not in the state-of-art
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The application of these gastroresistant filnms to
rifaximn powder or granules is perfornmed with
wa@orvspBonal apparatus for fluid-bed coati ng PCT/EP2006/002022
technol ogy. The film coati ng di ssol ved in organic
sol vents or suspended in wat'er, is applied by spraying
ntai ned i n suspension wth

of uiBHe | ptimondls 39 FRRE. therehtRTISt POBBEFORGARE on the active

. A ; i de, hyl al cohol, i

o UL PR oSSt Bl s in e

act R0 b kb AR Lias S B By panld. ocour

wilfBhF PRt B S FRES SRR st ot Tofke range

s j d_saf I d I - Qh

of YRR ORI BT &, o

ool PLBRAGHELE: B RS S5 b SRE hfockns common
. .yet. l; factants |ik t n .

B BV o HLOF ATl BCBRF B o

extBELhEby S RAGPIS Rt ARG AT AN, D3y mivca
. ' t 0 [

il RH AR LGSR Bo0atel SRR B o JALRFMn o

seg%?ét@.‘lﬂict 'a@{&v@iﬁigfﬂailﬂrlg%%]ﬁglsgrﬁf%lﬁ%.%ypgegeﬁﬁ 54 %)Mhelfmfavourable

enteric polyne e 'acti ve ingredien

chabhé4pidticg Ry g@f BbARU X ithl Wd{ﬁ&trehliﬂfgg gﬁ@ﬂ%‘é 8? hPSkeQhan one
h es.

| ayering t active ingredient on inert partic

step pges alal%%V(?ieﬁitit?r ufgﬁn?s‘? WHi cqicﬁf%l'illd"ili @ Yhe ?).T%lﬁm aceutical

powder pre-treatnent such as |arge clanp fornati

stré@tggofmrpﬁowet_i cl e dianeter, inhonbgeneous
conposition of mcrogranules, no uniformcoating

| aygs . fuldiieeroa@vhngigee off tisd PreSéntt HAGENISAWIRE KSadtforesistant
common with rifaximn, the powder of which is conposed

midrygearfilee ofaifaixihas prépidel ot BAEE YoftherRBABEE technology
el ectrostatic, hygroscopic and difficult to be m xed

of thiet presentrinventitinpeandsrectlysvissd tdaTIERUpSulel drasandbe mixed
predi sposition to segregate not all ow ng honogenous

withi estaipients angrsseteeeroénimncbraipianguhaliddsibility of an aqueous

suspension administration.

In addiction and more remarkably the gastroresistant microgranules of
rifaximin can also be directly used for tablet preparation through direct
compression technology by adding conventional vehicles or carriers. As
additional advantage, the tablets can be scored in order to modulate the dose
strength or to be crushed to facilitate the ingestion without losing the
gastroresistant property of the microgranules.

All these opportunities confer significant value to the technology
described in the present invention to prepare gastroresistant microgranules of

rifaximin, making it suitable for a wide modulation of dosages and

pharmaceutical forms.
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characteristics to get coated rifaximn would required
the use of nore than one step and a | arge quantity of
wex@epPesr s, which would limt the phar nmaceut i BEI/EP2006/002022
strengths of human dosage. fy§§ further advantage of the
present i nvention, the gastroresistant m crogranul es
scr

Jin BB heory B8 ppre@g%lﬂ‘t RfeRon oslis, S aﬁsyeﬁe to other

maéﬁeg - Sitbkioin” ARG RS rgf%%%%ﬁlxéﬁgﬁﬁh pfeigs D) San be
|

sunpEiZed S RREPS PR ﬁggé{ﬁ# ShEbuiEin g PEs Ser ifgresistant

D S AT« B .
ranggdbf%onya’\@géﬁ %[%%ll.lt Vle? cf%B?ﬁ% 913(5(:); ge oslfgtg)lreegx the intestine

age

LRI Wy S 0 Sy 5,
A ARl N
in theGRRY AYVaftfaCtHLPEnd Binld e R R3S 1%@3?1’9&!0?%1&91:% intestinal

prepare gastroresistant m crogranulfes o

muU@ﬁé Rebrhbragid! Be%'ﬁ'u@e be "th@hY%]Hj@%;%@?iélnﬁt 4188 Ffthd98RISSranules.

and pharmaceutical forns usion, the presen

'nVD@J;él‘iﬁtl%BQYﬁheV‘M\J%n%ﬁ)‘iPeCt to other narketed
i faxi m n preparations, remarkable inprovenments that

Ca”l“lli)@ SHJERI b e‘ﬂh@”pié&%npoﬁﬁ}e%idnt ycdri%li’f&n %ffa?)'hﬁfrﬁabéhtlcal
onl'y one steps gastroresistant mcrogranules o

forfiuvflgdbns n,conffdiaing eﬁﬂid@o%ﬂﬁﬂﬂ@' Qfi NrifhEnihoneedted with a
(e.g., at a range of pH between about 1.5 and about

gasfrdipsistecht golyiles whichhis insbREfleng (1€ WlueftadififetPiden 1.5
for exanple between about 5.5 and about 7.5.), to

andadind narsd evolbblgh atiqsi€, vilaegetanging Nestwesh NS0 hadedse of their
the active ingredient in the intestine and at the sane
preparegioreaindi Hieig ust sinc ontestitalwidfhamheatont éstvaladiseases and in

—+

particular in Crohn‘s disease.

The microgranules may be from between about 1 micron to about
900 microns in diameter, or more preferably from between about 10 microns
to about 500 microns in diameter.

The gastroresistance can be obtained using any material insoluble at pH
values ranging between about 1 to about 4.9, from about 1.4 to about 4.2, or
from about 1.5 and about 4.0. Suitable polymers may also be soluble at pH
values ranging from between about 5.0 to about 7.0, 5.0 to about 7.5, or 5.0
and about 7.7 and above.

Polymeric materials utilized in the gastroresistant rifaximin
formulations solubilize, as discussed above, at pH values consist with the
intestinal lumen, for example, from between about 4.9 and about 7.7, and can

be used as gastroresistant, entero-soluble coatings for drug release in the



10

15

20

25

mucous nenbrane because of the high superficial area

of the m crogranul es. Description of the invention The
wobjoen9478f t he present invention consists of PCTI/EP2006/002022

phar maceutical formulationsjgontaining mcrogranul es

of rifaximn coated with a gastroresistant pol yner

B e GO PRl S, o S e Ba R S R aefude, for
xEIc; Rorshe, BBt SRONBLAR ARG 5OBRIMES Wit an serytic or
meffficryBY) St ded i BebhiRE RS HURIBEIRELR0N SRty ) and
mRITHE" nch] BRIFUBIRECORE (oBIMALY SR 2Fndoy iyt acetate
phi T PRI B YT OeIeIo80 RS BRI AT b fse acetate
phefe) " 3o ool 5285, effioke SpaHae- phufilald O Th 98 ypropyl
meiySPIGIGe EORMBINGEE (VIS RELE, (IR Coinlhoially
avaie- prRdu e A GulB! ¢6F AxEmié) F@Lﬁﬁd&?ﬁbﬁDRAGH;@ (e.g.,

gastroresistant rifaximn fornulations so I'ze, a

EUDRAGERA0RbRVRTATERIdY 3 Oesa ¢8nsi st with the
i ntestinal lunmen, for exanple, from between about 4.9

andThbogtiteric’ mABHakAWhEcHIRE 3S1uBASAtOhRHI!t BPL values, are
ent ero-sol ubl e coatings for drug release in

freghently esed for Wotdh-dpedifRddel ey ysterd afillidraingployable in the
polynmeric materials include, for exanple, acrylic

gagicdrgpistant rifddifdn ormudstichsC QR ERI Berih "THE eatdry¢ pblymers
or nethacrylic ester (e.g., methacrylic acid _
uset by atyoybatneodidiza yyrenixidg Witk oehert dediy breédwas dhat are not

met hyl met hacryl ate copol yner (1:2), polyvinyl acetate
pHpbertsatine.e Exaprples yafr syt coelihgl meduateimiiadphtérakrimple, the

and cel lul ose acetate phthalate), as well as cellul ose
newfeal methasiy hialagid esteysimasty prsomll portion of trimethylammonioethyl
methacrylate chloride, sold currently under the trade names EUDRAGIT® .and
EUDRAGIT® RL; a neutral ester dispersion without any functional groups,
sold under the trade names EUDRAGIT® NE30D and EUDRAGIT® NE30,
EUDRAGIT® 40; polysaccharides, like amylose, chitosan, chondroitin
sulphate, dextran, guar gum, inulin and pectin; and other pH independent
coating products.

The polymer is from between about 5% and about 75% of the weight of
the microgranule. In other embodiments, the polymer is from between about
10% and about 60%, 20% and about 55%, about 30% to about 80%, or 25%
and about 50% of the weight of the microgranule. The weight percent of the
polymer to the weight of the microgranule can depend, in part, on the polymer

used, the temperature of the polymer, the formulation (e.g., bag, pill, capsule,

etc.), and the pH at which the polymer is soluble.
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nmet hyl cel | ul ose phthal ate, polyvinyl acetate
pht hal ate. Commerci al |y avail abl e products incl ude,
w0 o0060%a8pl e, KOLLI KOAT(r), EDRAA T(r) (e.g., BEUIDRRIEIF002022
40), AQUATERI C(r), AQOAT(r).oThe enteric materials,
whi ch are sol ubI e at higher pH val ues, are frequently

useﬁgfﬁ%ﬂs 0|r?151§ @?@?xﬁ@ﬁgﬁpnﬁ tg])[gsa%a O%ther comprise one
or g8 bER %F%@qiéﬁi%ﬁ%%%?a% Uil SrRSHREiS glidants,
anffi SR Skt on ol Biting EEﬁ%%zéﬁmsExﬂﬁééﬁgﬁingm ith other
poJA3IN bl Sa%wﬁfois%%% sBpBHE - dsithed g Films) are
dﬁ%ﬁ&%#”der L eut el ooter dioparsion without any

EUORRTRE, @Bt S5 BorliBinerafod g5 Rk ige foymula such

as ‘Cllﬂ'a tg&%%a%ﬁﬁf pqﬁébudl bl K a@%ﬁﬁgu ér&ﬂbﬁfé%arh%elatesa, genzoates

rortrn sul phate, dextran g i nu

mtﬁ&@ﬁ' Nisdhcatdier Halglg encégg%l/cﬁggtl Y%edth %ucta d TR%ycols.

pol ymer 1s from between a jout and about % o

Reﬁ?é&matﬁfe b[h%tl@iﬁt@gﬁé‘lﬂd'eeacétﬂa%ch%o&ﬁg O % u%%!;ﬁhthalyl

pol ynmer 1 s from between about™ 10% an

buﬁyldg ?QQH&G 55%ut§p%ittra$9%ﬂé%h Hth 004 cﬁfne%ﬁy? gﬁfhalate ethyl

abouf 50% of the weight of file%m crogranu e.

phiRilgihéthye %cryacrmaw‘ dgm@erml é’t’ﬁ?leﬂeoglﬁ%l cqmeﬁ glftdl, trlacetln
e

m crogranul’'e can depend, in part, ‘the pol yner used

cittdte, t efipethyr etrdfropigoipg! ytrmroenhhe ﬁﬂﬁftyl at pl@ﬂha(eﬁe,g acetyl
bag, pill, capsule, etc.), and t he pH at which t

mqmig&ym‘mdfﬁ p@l&@ﬂb&eﬁ@%ﬂ@@l@[ Qfagﬁirsbﬂnt‘crlét}fﬁxtﬂﬂ?a@e polyhydrlc
m crogranul es may further conprise one or nore of

alodbblsg nacstatel asteirs;i gelcerantiiacgaleo meadli wéethyl c1trate, dibenzyl
anti-sticking, glidants, anti-foam surfactants, or

phtiailater diteexsil pdithalats . bukhksetyl gihnhaglave, tdiisvinoary] pbllyatetes butyl
and coating (e.g., protective coatings, over-coatings,

octyhdphihabaty, atiectyl azelate, epoxydised tallate, triisoctyl trimellitate,

diethylhexyl phthalate, di-n-octyl phthalate, di-1-octyl phthalate, di-1-decyl
phthalate, di-n-undecyl phthalate, di-n-tridecyl phthalate, tri-2-ethylhexyl
trimellitate, di-2-ethylhexyl adipate, di-2-ethylhexyl sebacate, di-2-ethylhexyl
azelate, dibutyl sebacate, glyceryl monocaprylate, and glyceryl monocaprate.
Other various layers, as recognized by one of skill in the art are also
envisioned. The amount of plasticizer used in the polymeric material typically
ranges from about 10% to about 50%, for example, about 10, 20, 30, 40, or
50%, based on the weight of the dry polymer.

Optional modifying components of a protective layer which can be used
over the enteric or other coatings include a water penetration barrier layer
(semi-permeable polymer) which can be successively coated after the enteric

or other coating to reduce the water penetration rate through the enteric
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descri bed bel ow. Suitable ingredients can be
i ncorporated into the coating formula such as
w@b@soioBzers, which include, for exanple, adiPer/@B2006/002022
azel ates, benzoates, citrat fzz I soebucat es,
pht hal at es, sebacates, stearates and gl ycols.
Representative plasticizers_ include acetyl ated ]
coatingodpyesepndidBus HuesaaspHibisalag time yof dley doumtrelease. Coatings
di butyl tartrate, djethyl phthalate, dinmethyl
compmondy dnowritayengskiflad in dheyart gapche ased éxrytw ipirpose by
fhylene, gl ycol, propylene glycol, triacetin citrate, )
coq?m%@mﬁugﬁ e Eﬁ l?lllﬁi, E@I‘il %@éfmg, ugingutofutipng 194 pelymers in
acetyl nopnogl yceri de ol yet hyl ene gl ycol s, castor, .
wag| erﬁunt%hqﬁ?ﬁrryg@mclr &0 ,egﬁfo%y Wéww@gaq?%{mswolaaeqraélépersmns-
t , | cerol tri.acetate, acetyl triethyl citrate,
Forgiesamilje. Sise Al maseria Shé&?}PdEh?ﬂil‘%/thS%,a%ﬁ b ‘Ef‘ét‘}}PSﬁ acetate
ht hal di i sononyl phthal ate,.b oct yl . .
butlia cElifloss; 3T Rrebrate, By dielbloséa) fifyeacids and their
est%ﬁ-rsi hx?%ge{sglzeﬁ)tm ;Fn]rgci I&lﬂt&gg& _p%llg%tg{ wgﬁ{s}qp gggtgzl,hatase 'EUDRAGIT®
di-1- t @i - e at
RS K R PORRRGLT S NE, 1B HUpIAGTr® o, Aquacoat®,
' itzat e i -2-ethyl hexyl adipate, di-2-ethyl hexyl
SURIRASE ™ fuilasé ity I CouMthiady (ot Bitpaliidts and
I 1 n rylate, .and gl yceryvl nonocapr.ate.
hy ok ko RIS RIRH & RuaARSeB TS le BREEH NPy cpfjulose
® ar i §l I Gl
(REQBIALT, BREodes Ceipr ByaRSHorPBE) P bsRhits AT pOLEL”,
0 9 : 20, 30,
DogheHemGif CanAb i PRApIAEIANATH pBOHE w20,
QOFAﬁﬂaﬁoaﬁgﬂgf %‘ggﬂtscodmlonﬁ%sbgf iRcRdRHeGh ' Vige ! ?Xﬁforesistant
whi ¢ e-us I ngs

can over the enteric or other coa

rifdx361iH dSoAn Bl spelllﬁt&';i‘egigﬁb%@hhleﬁf ltﬁ‘é’eﬁnti-foamiflé agent is

(sem - perneabl e pol yne ch 'can’be successive

sinfe@Ricete 2Therant Signted¥ &iti-Fo i BEEnCARLd igﬁﬂ&zﬂl}r BOGRises from

the water penetration rate through the teri‘ccoating
0%l RY®5 9508 thé final RefkdREionN©thadafén® cah Baddide improve the
e

rel ease. Coatings conmonly known to one skilled in
pro@essabilityoef usedldmir ot Pagid?Uapes Sudh agents include, for example,
talc, colloidal silica, polyvinyl alcohol, titanium dioxide, micronized silica,
fumed silica, glycerol monostearate, magnesium trisilicate, and magnesium
stearate, or a mixture thereof,

The amount of polymer to be used in the gastroresistant formulations is
typically adjusted to achieve the desired drug delivery properties, including
the amount of drug to be delivered, the rate and location of drug delivery, the
time delay of drug release, and the size of the multiparticulates in the
formulation. The combination of all solid components of the polymeric
material, including co-polymers, fillers, plasticizers, and optional excipients

and processing aids, typically provides about 1% to about 50% weight of the

core.
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coating techni ques such as fluid bed coating using
sol utions of polyners in water or suitable organic
W@ 060737 or by usi ng aqueous pol yner di sper si PCIHEP$506/002022
exanpl e, useful materials i rigl ude cel |l ul ose acetate,
cellul ose acetate butyrate, Cellul ose acetate
propi onate, ethyl cellulose, fatty acids and their
est &8, gwﬁs«@@mm’tnrlf@ﬁ&u&quugmgrpnukmeeomm@ér@f@ﬁmm in a
uch as EUDRAGIT (r) RS and RL 30D, EUDRAG T (r) NE
pobapprphopRAcrm qipd/ong ra (f‘% q formsREARerqgrpnule may be
cellul ose acetate | agex. Conbi natlons of .the palyners,

a na%ulfﬁ/axs éﬁﬁﬁ @ pureyiarps The form offfafawmém@y depend in part,
C | ose dr.ox; cel l ul ose
OnﬁEP Srasotth %rf)faxzi&&r@%& 699 fe %ec@mgpéw@n of excipients,

Cor
anéol%%l Syobee dird vty Toran B idsrossamylep oahg ifaximin
T %‘ﬁ?%@ﬁ%&? ﬁf"&ﬁ&'eﬁdﬁ ghE o par et br FREh Y Form 3, or

antl - e met hi cone. The anpunt of
Foﬁlﬂﬁ 0%5‘3 nag[é(?ﬂtl lf(i/rﬁ cal | y corrprl ses from0%to
i nal , for nug:int on

Saaoh: pliRfrk, o8biaitig: s%%qrsw{@?g iR ° Iaﬁelpared by
su%qdu% S22 SR SRR s SRR
e‘hrsi) Wﬁi Séujl 'Iﬁggeéﬁ )Jllllé aSé’a?ArM CZ)r %fe n%blale an, Ir%ltra Turax

S SyLh R
hoﬁfo él?s{jage ?Lr cﬁdﬁléxfé)g; r%ﬁlz;ﬁies ant %Wﬁurhtusggnﬁi;hy%htammg

be%ry?érpalﬁ% Qﬂhu%%j 5f0.saﬁp' g\c’tﬁlélgﬁe amrh%&(?géhgzous suspension

ivery properties, includingt

Qﬁauglﬁgl e ggstr&]%?ls Aemandid1oGat b@gap?{?eqr |2 nqgéﬂsvﬁf‘ % coating

e ti-me d8lay of drug rel ease,

Sygfg}ntblpgrﬁdlglge@t drRtdshe fornul ation. The conbl nation
solid conponents of the polyneric material,

g [ et PSRBT 0, .
miRtE¥¢i chsaiabes thd Yoetive 3ROSR WRhMRAIneH 1hf‘5Q1spen51on by a flux
of warm air, at the same time the gastroresistant suspension is sprayed by
means of a jet applied in a top part (top spray) or in a low part (bottom spray -
Wurster system) of the apparatus. For example, a fluid bed apparatus type
Glatt GPG 30 has been used with a Wurster system of 18 inch with a 1.8 mm
spray jet.

Process parameters including the air entering temperature, the product
temperature and the speed of film application are specifically controlled. The
speed of film application and the air temperature are balanced to avoid
overheating of the product resulting in a non-homogeneous gastroresistant
microgranule formation (too fast drying of the product) or, an agglomeration

of the mixture to be coated to slow drying of the product.

In formulating, for example, a 25 kg batch of gastroresistant rifaximin,
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core. The gastroresistant rifaximn m crogranul es

conprise rifaximn in a pol ynorphous form and/or a raw
WO 0oi0947Be fornms in any microgranul e may be a PCREP2086/002022

or may be a pure form The fibrmof rifaximn may

depend, in part, on the formof the rifaximn that is

a jePabesh bebwbbe 15UTRALI 300 E/Afin AEY HeLtbSd. ANFetOsprafel50 and
process used to formthe mcrogranules. The rifaximn

250 @)/ mimr altbpeeskardtsbaieeadl.@ahdd .5 My #se. bdaddn. The speed
Formg, Formd, or Forme of rifaximn, nentioned

andhmessuréhmag Bé Undepondaitii Rthdipeladédt Taeepgicdudbttemperature,
material is prepared by suspendi ng the conponents in

durlepi ther spragéeh Uatreaindaitell citog avinstdig fehgpantpensdtoren about
with an high speed m xing system preferably an Utra

20T aad dbomddiCs dhe din tangerattiu@ idbdérirance hayagenbeuvsgulated at
suspensi on cont ai ni ng between 15% and 30% of solid

betyegeni @abeat 4I€ hadogeowo US°Cugpefezably betwedmiabgut e0°C and
gastroresi stant material can be applied by neans of a

abewtaf(9y systemor a fluid bed apparatus. In the
current invention, fluid bed technol ogy has been used.
TheThe xthiaimedogasdioriesigtarttentorogremuil esyaesl fermmulaged for medical
mai ntai ned in suspension by a flux of warmair, at the

prepanetionhin ohdergaseblioinsifaratdisg spatnsi psuipensiymydth pleasant
means of a jet applied in a top part (top spray) or in

taste |fow ther palipwtst o':ﬁwgq;iﬁayr& agemtst gkes;sgcm)e, aforbitel, mannitol,
apparatus. For exanple, a fluid bed apparatus tﬁﬁe ]

saqgharipecrasesulfagie, baeohespetedine:h suspendingr aggaisebikef pelyvinyl
in B with a 1.8 mmspray jet. Process paraneters

pyrrﬁ@ Q8 {§ e sadiu sagboxynethrb seHulase, pesldnpkarfgatgum, agar

enperatyre agnd the speed of filmapplication are
ané ﬁggiiamsclaf(? 9161&%1%‘%]&5!“91&3. addrd tohiegastroresigian pricsagtagyles to
.and the air tenperature are bal anced to avoid

thi§ ¢8heat i ng of the product resulting in a

nons.honogeneous stroresistant . . .
Tple ga%?roresmta% mlcrogranuies are mixed with the above mentioned

excipients in a suitable apparatus like a biconical mixer or V mixer for the
time necessary to obtain the homogeneity of the gastroresistant microgranules
inside the mixture. The ratio between gastroresistant microgranules and
excipients is between 1:0.1 and 1: 10, preferably between 1:0.5 and 1:5.The
obtained mixture can be divided in bags containing a quantity of rifaximin
between 1 mg and 3000 mg, preferably between 50 mg and 800 mg.

The obtained gastroresistant microgranules of rifaximin can be directly
compressed in tablet after having mixed with appropriate excipients such as
diluents such as dicalcium phosphate, calcium sulphate, cellulose,
microcrystalline cellulose (AVICEL®), hydroxypropyl methyl cellulose, corn
starch, lactose, kaolin, mannitol, sodium chloride, dry starch; binders such as
starch, gelatine, sugars as sucrose, glucose, dextrose, lactose, synthetic gum,

sodium alginate, carboxymethyl cellulose, methylcellulose,
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m crogranule formation (too fast drying of the

product) or, an aggloneration of the m xture to be
weoabeeh7sd sl ow drying of the product. |n fornedHEP2996/002022

for exanple, a 25 kg batch Z gastroresi st ant

rifaximn,a jet spray betwe 150 and 300 g/m n may be

used., A jet spray 150 and 250 g/ m n nd. pressures
polyyindpyrrolidoasd po eﬁbﬁeﬁay <, b@thai%“glulwﬁ% Jyales, waxes,

and. pressure may be independently manj pul at.ed. The )
alceﬁew@grl@éﬂ&em A falgy Plagges Hun §b€raa9ﬁ%@afguwaswa@atﬁeatearw

onst ant. t enper.at ure_ bet bout 2 Pg)c

at a e d
amgboleaf(fr@@sweﬁhéfegﬁalﬁsn&}sat Hgﬁm?hflswfym ra—ﬁqaaat% osuch as
e r | at ed.at. bet ween,.about 400C and about 75C,
coll iR ERHif BicHidln thlos S BeEe AR Sudb ds GBBcandugiotato starch,
obt ai ned gastroresi stant mcro raﬂul ?s alr for yul at ed
croR g el T BFRYGALR o RO, Slaseh; ¢l¥snlafe,, cafqiing agents,
addi ng water, a suspensi on. 'thgle ant taste for theff
SWEGERER SUCR a8 SREBEn A 1OL0L KBanTlel o saccisihs, | gpostlfame,

eé%%ni t%. sacchari ne, acesul fane, neohesperedi ne;
n Bgﬁ lﬂa agents |ike polyvinyl pyrrolidone (PVP),

2oar SRR RAARERYioed Sl atanf o S TR Dbt tabler
Prf’g’%%%{i(% tah tegﬁépliirécfr?gé %ﬁgt{rgisesti %ﬁphﬁclgorg%a?gﬁg are é%ixed with

S _roreS|s ! _mcro_gr e_s a m Xxe ! ove
IR TSIk 2, WP, SoFBRRGEIAS Lo e

or O9t 3hikel h??IhQHBgﬁrﬁgée t%f%égsrsr%ﬁ/te tga%Bfraﬁfleﬁl%t 125‘1%18 en%i%y of the

m Cr ogranul €s 1 nsi ure. e ra

ga%?&reﬁﬁ'ie?rﬁi@élr‘ﬂg%%h{%?@%ﬁ&yk}ffénﬁgﬁ_]rg_xci pients is

et ween 1: 10, preferably between 1:0.5 and

L WKEeggﬁ%&je@Fs@aﬁ'ﬂ Xlrhh e???f bﬁf&!iﬁi}iﬂeﬁa{/é‘ ﬁgéa%%operties in

contalnfng a quantity o I faxi mn between

res% Qp_o%biﬂf}ﬁ‘ft@ rchb&k/}’er@leV\‘%%ﬁe@Q/eHBssaﬁﬂd 498 rid8tionNeherefore the
obt ai ned gdstroresistanf mcrogranules of rifaximn

ratfPbebRedh o@strbYei AR e8ReGgianul AR XciflenBPYd Btween 1:0.2
m xed wi th appropriate excipients such as

and 1:0.05, preferably between 1:0.15 and 1:0.1. The obtained mixture can be
pressed in order to obtain, using a suitable punch, tablets containing a quantity
of rifaximin between 50 mg and 600 mg, preferably between 100 mg and
500 mg. As described above the favourable properties of Rifaximin
gastroresistant microgranules allow achieving a suitable blend for direct
compression with the addiction of minimal quantity of excipients. The
possibility to obtain tablets using a blend containing up to 93% of
gastroresistant microgranules presents a further advantage: it allows to
maintain the dose of 400 mg in a suitable size to maintain a good compliance
for the patient.

Tablets can be successively coated with a conventional hydrophilic film

to achieve taste-masking properties and improve appearance. Suitable

materials could be: hydroxyethyl cellulose, hydroxypropyl cellulose
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di l uents such as dical ci um phosphate, cal ci um
sul phate, cellulose, mcrocrystalline cellul ose
W@ 20660%476T ) ), hydr oxypropyl nethyl cell ul ose, POF¥/RBP2006/002022
starch, |actose, kaolin, nmanfiitol, sodium chloride,
dry starch; binders such as starch, gel atine, sugars

(KBEGREPORRrclllel i dﬁ»&&%p@ﬁé&ﬁggcgﬁmé&e{mﬁwcm@,

sodi um al gl nate boxynmne

DoReUng g, YAVIBLRBideLEdone, pol yet hyl ene
oglﬁycolhi,i@git Gh!)k/)lﬂizl u:yose},rlisgia%bgr({%h\%axes, al cohol ;

| ubThe aabletSeSktaRfingati€axifAANES RS s hfl b
stearate, stear iac g%i o} al}ﬂydrogenat gd Svege%rggfd? oﬁég], can be

filaodotedyoBIdivie Of Givediti o tfr 08 8@ eARn&§Wh! & 48Mmedhki 9QNed in

di oxi de, talc; disintegrants such as corn and potato

thesirselectRiga¢ PolahOs ne CAromPdRY o glulSRIhHMNitd filkHitutes such
gl ycol ate, col ouring agents, sweeteners such as

as diydroppydeslhilosd hydronidihylceHatsdeartydop LhEaiBeellulose. -
neohesper edi ne. Conventional technol ogy and appar at us

Altenwativésotexhe rcetlalosar btheks taadlcebtad eRayiaéd, chchans Peetacrylate
appl i ed. The gastroresistant mcrogranules are m xed

andvinh éthtyhm etavoylatereopobymmerse o lpinens cannba &hiplodllieas solutions
apparatus like a biconical mxer or V mxer for the

eithemaquesnssaongahic sdivantbhbel hystege fetdrpoedtinga plasticiser the
gastroresi stant microgranul es inside the mxture. The

flegdslityoodsihst aoatimg filud ds iafprovtdxibyi addision géqslasticisers it is
properties in respect of ability to flow freely,

redushd $he eisbsef fhul cratitingatnidaint is ithpreveat thet attheasidn of the film to
bet ween gastroresi stant m crogranul es and excipients

thej subdrateeExamplesantl typad;lapticisersainsiudet ghyerrit;, Qropylene
.and 1:0.1. The obtained mxture can be pressed in _

glieplgepolystiapens nglyesing teaeetin.apicetydaiedh moneglycerides, citrate
contai ning a quantity of rifaximn between 50 ng and

esthory Agd phtlarassiiasb: kealarans Henalhd Beoused tas improve the
descri bed above the_favourable properties of R faximn

APRFAERRGST @giﬂ%ﬁ aredunte Wogersaluhle Anddor argandgisalyent-soluble dyes

sui tabl e, blend for direct conpression with the .

Cafhﬁﬁa iué?ﬁll i\lfeoéﬁgmmn halfe. dianium gdigxidey iog; @rids. Fmpdly, stabilisers

such as EDTA can be added to the coating.

The picture shown in Figure 3 (Scanning electron microscopy of
rifaximin gastroresistant microgranules compressed in the tablets) and the data
of Figure 2 show that the compression does not alter the integrity of the
gastroresistant layer of the microgranules compressed in the tablets.

Furthermore, the obtained gastroresistant microgranules of rifaximin
have such favourable properties regarding the particle size and the capacity of
flow freely to be directly used, with the addiction of inert diluents and glidants
to fill in hard gelatine capsules. Examples of typical diluents include
dicalcium phosphate, calcium sulphate, cellulose, microcristallyne cellulose,
hydroxypropylmethylcellulose, corn starch, lactoée, caolin, mannitol, sodium

chloride, dry starch, from between about 1 and to about 225mg. In this case
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possibility to obtain tablets using a blend containing
up to 93% of gastroresistant mcrogranul es presents a
wo eoobloer73advant age: it allows to nmaintain the POFEPNG/002022
400 ng in a suitable size tq mai ntain a good
conpliance for the patient. %abl ets can be
cessively coated with a conventional hydrophilic

thefs ﬁ%ﬁ?% ofc gretyerasidan. %gmmgn@k@p@pﬂge@n ﬁhgs i anpst @vh%Sl mg/ml
.. Suit abl terial I d : roxyet
allgfisy {1 S8L. ahopdr LY pr 2391 maept iigasionn Econyentienaliogy hard
.), hyd I hyl cel | uj THOCEL , .
S TRERIARTISS eSO 1o, 0% GPmism B eubhe 1 Fee apireresistant

.cont ai m ng rifaximn gastroresistant m crogranul es can
MIEFOS P Soat ed fol | owi ng conventional procedure known

t illed in the art selecting a ymer one
or A0} B0 IR BSBAEH I U RS ThCEE Leh bgs, tablets and
ro Icellﬂlose h

ca PO RO Sty te M S Ferdbuatapladiatory pawel disease to

. Qse, ethers are certain acrylics, such as
mcﬁrg{i%\cl(:ﬂrr?ﬁgtsed]ﬁﬁas%t hyl met acryl ate copol ynmers. Pol yners

cor 108 ETREHE Bl HbBR Bl ORI AT A BineBe Hilsiration

A , . . s i d b
of Wb ofoininb i Rid B} by g%itat@ﬁiﬁﬁi . sﬁf of
fil [ dit is i d t he adhesion of the
f: IrEnk%glﬁ? Iepgyzgt rlat el. SE;gpn';)IO\ég of Sypi cal
i 'aﬁ?llles

ra8fo nHrY 55 rDredls AN
monpgly figid 98, ?@e&aﬁfse Sgg%w@ifc apd vvﬂ@ac{ Whrsist gﬁ%tém of 18

Col orant s usual are u to inprove the appear
i t pg qd 50 / |
indles WORAPE o Shun Y 10b 008 S0 PR Ndsr pnd 125 g of
Ackbddinal YTRidisd¥ I8 loddl) (siteRporhi@dsty i8haRitdSeider agitation
such as EDTA can be added to"the coating. The pictur

a m?msiiom ¥ guesardd (SEARNM O El LG @nGhRSSPRYaRE, 9281g of
rifaximn gast roresistant mecr ogr anul es conpr essed’ I n

metthecriyHbl etk @hdldcbelat@t @polymer marketed under the trademark
KOLLICOAT® MAE 100 P, 1392 g propylglycol, 2475 g of talc, 557 g of

titanium dioxide FU and 62 g of iron oxide E 172. The solid components of
the suspension are homogeneously mixed in demineralised water with an high
speed homogeniser (Ultra Turrax). The prepared suspension feeds the spray
system of the fluid bed apparatus and nebulized, at a pressure between 1.0 and
1.5 bar, trough thel.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 1:



of Figure 2 show that the conpression does not alter

the integrity of the gastroresistant |ayer of the
wor@sogr’anul es conpressed in the tabl ets. FurtPEr/EP086/002022

t he obt ai ned gastroresistani m crogr anul es of

rifaxinin have such favourab?e properties regarding

the particle size and the capacity of flow freely to

be Babkecl|y used, with the addiction of inert diluents

and glidants to fill in hard gelatine capsul es.

Exanpl es of typical diluents include dicalcium

phosphat e, cal ci um sul ppaie I jul ot
Progees paraneetars yne cel | yl os Swaitlt' | Rpflication of

. . Drying
hydroxypropyl net hyl ce Iullyge corncg?%?%ﬁQhﬁﬁg}ose.

Aircaolffow maimni t @ntragedi um chl ori de, dry starch, fjrom
(m¥eswgen about 1 and to 488t 10057y, I5}/50t:hi1900aset h#50 + 50

density—of—gastroresistant—mcrogranul es bhetweean 0. 25

AirapeinperiBurg/im eatdanes|to fill abgut 14Q - 250 ng of
(°CRi faxinin in conventi pnal®%®@ hand géﬁa@iiﬁéocapsul ex) +2
accordi-ng—tothe—content—of—R+axm-nA+n-the

Progust tesnpetatureni®Cyi cr ogr anuB2s. Alll 't h@5medTci ne 30 +2

] tgre araglljo ,_nanel y therno wetded bags, tabtetsjand
e__lé?)ggﬁree ¥an be usefully used in|the theragy of
(initial pheseX ory bowel di sease to ing¢lude Cfrohn''s dijsease.

The ol fow{nNg exanptes havetobg considered—asta
Jetﬁﬂ?‘?%gg/mlmustrati on pf the obje¢t oflXhe2P@ventl|i on

and not as a limtation. Exanple 1 Rifaximn
pr dpjer abtained migasgranudss steasbmitted oo @nanddniairaanalysis by
. fluid bed apparatus, Gatt GPC 30, with a Wirster ’
Ligh{ sbeattering g t¢ahsiodegyi using Malvenn s Masteisézer 28000 apparatus
of .rifaximn powder and 12208 of Aerosil as fluidiser

obtgining theiéellowmg tespdisaneoud00% 1 20Gninieronunder
agitation a suspension is prepared using 48107 g of
deni neral i sed water, 9281%.b7 Yn&tHdbmyition aci d
et hyl acryl ate copol ynmer narketed under the trademark
KOLLI COAT (r) MAE 100 P5 9R03%g<pkMbmiiefiopcol , 2475 ¢

of talc, 557 g of 48.37% < 50 micron
6.20% < 10 micron
The rifaximin in the gastroresistant microgranule preparation
corresponds to 61.4% of the total particle weight.
Example 2

SEM Microscopy of gastroresistant microganules of rifaximin

A SEM Philips 515 instrument is used for the observations.

Rifaximin gastroresistant microganules are sputtered with gold by
current stream of 30mA, getting an Au-layer of about 100nm. An accelerating
voltage of 15kV is applied.

The images are digitally recorded with a CCD camera.

An imagine of microganules of rifaximin is shown in Figure 1A, while

in Figure 1B a detail of a single microgranule is shown.



10

15

titani um di oxide FU and 62 g of iron oxide E 172. The
sol id conponents of the suspension are honbgeneously
wOorR00ea94787 dem neral i sed water with an hi gh speRdI/EP2006/002022
honogeni ser (U tra Turrax).20The prepared suspension
feeds the spray systemof the fluid bed apparatus and
41 ?ﬁe F,at a pressure between 1.0 and 1.5 bar,
troug 8 mMm nozzle on the mxture of rifaximn

pO\@ traPESiSENRS nhicPOr ARk abf‘eﬂfﬁﬂéﬁi‘iﬁ ja28di n [{iermo

condrtrons
welded ribed in table 1: Table 1 The obt ai ned .
—W%nul es are submitted to granulonetry anal ysis

by d.ipikg 5@%‘2%&&6’%%&1&0@&6&@% niisidpganiiley ?réﬁ)ared according to

Mast er si zer 2000 appar at us obt ai ni ng t he oW ng

thereﬁﬁm 161, 198%Kg 2PRofBitd]100.49K & 6¥easpdibding] €.20 K H0f @By drous
100 m cron 48 37% < 50 mcron 6.20% < 10 m cron The

mtr!d heidi .10 K bigegda] 2deKigséBnianfitol, R arkKg eof neohesperidine
preparatl on corresponds to 61.4% of the total particle

DCwei 10K g dbxaisptyeflav@iMnd @.08Keaifisibita gasiraiesidsomatsieve with
m croganul es of rifaximn A SEM Philips 515 instrunent

meéls offSBf et andethehsmixat fan20 Midazs imra V mixer. The resulting
gastroresi stant nmicroganul es are sputtered wth gold

mixtyrec us r éividest rirathenfnod @neddedyetagsngontairing| ay grams of product
about | OOnm An accel erating voltage of 15kV is .

coregspbndihg ©6h&00 meg e rifaximinglnt thd foltewimedEablai2 theacqaposition
camera. An imagine of microganules of rifaximn is

of thikamedicinaFsperialityAthaxhid weided biagy iserepBrigddet ai | of a
single mcrogranule is shown. Exanple 3

Table 2
Amount
Components
(mg) %

(comenponding t0 800 mg of rifmminy | 1303 | 2608
Aspartame 70 1.40
Anhydrous citric acid 30 0.60
Pectin 300 6.00
Mannitol 300 6.00
Neohesperidin DC 30 0.60
Sorbitol 2797 55.94
Cherry-flavour 160 3.20
Silica gel 10 0.20

Example 4

Gastroresistant microgranules of rifaximin prepared in compressed

tablets

9.3 Kg of gastroresistant rifaximin microgranules prepared according to
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Gastroresistant mcrogranules of rifaximn prepared in
therno wel ded bags 9.12 Kg of gastroresistant
WO 2doaxd4T8N i crogr anul es prepared accordi ng t oPCTEP2006/002022
exanple 1, 19.58 Kg of sorb'é ol, 0.49 Kg of aspartane,
0.21 Kg of anhydrous citric<acid, 2.10 Kg of pectin,
2.10 Kg of mannitol, 0.21 Kg of neohesperidi ne DC,
thelexamide df, 592rg yoff [Sodoum Starch. Glxeolate,si 00 ca ofemagnesium
sieved on a sieve with nesh of 0.5 nmm and then m xed
stegsite g€ nsiquedson i gieverwitt mase ofe@dl mimg anil xthgnemized for
di vided in _therno wel ded bags containing 5 grans of
20 misates incarY espsidilhg resuBom® myxbirerisfepmpiossed ysingea rotary
followi ng Table 2 the conposition_ of the nedicinal
tablgitiagamaching kEette WlBecadwagedi withepblangi: scnapdel® x 9 mm
Exanpl e 4 Gastroresistant mcrogranules of rifaximn
punghesatdhefinal owpiedd o7 Y g eorbesporging to a content of 400 mg
gastraresistant rifaximn mcrogranul es prepared
Ofﬁz@ﬂﬂﬂp?rg tothe exanple 1, 593 g of Sodium Starch
dygol ate, 100 of nmagnesi um stearate are sieved on a
i obbe bkt FREROSHIGN & ToRPKRY iBrEAPIRiAed for 20
m nut [n aV mxer. The resulting mxture is
coggf‘gi“séd using a rotary tabletting nmachine (Fette
1200) equi pped with oblong, scored 19 x 9 mm punches
at the fipal weight of 718 ng (corresponding-tq a
content of 400 ng of rifaximn). The tabl et
compositipn is reported in Table 3| Tabmeust Thd
tabl et s arBailoecom@atitthn usi ng conyentional pan
equi prent| with a hydroxypropyl met hylegl llul@se ifil min
order to |aprove-appearance—and—achievetaste-Aask
propertieg.. The unitary filmconposition|is repgorted
in Rifaximin gastroresistant

microgranules (corresponding

to 400 mg of rifaximin) 650.00] 90.53
sodium

carboxymethylcellulose 34.95 | 4.87
Avicel PH 101 24.31 | 3.34
Mg-stearate 8.74 | 1.21

718.00(100.00

The tablets are then coated, using conventional pan equipment, with a
hydroxypropylmethylcellulose film in order to improve appearance and
achieve taste mask properties. The unitary film composition is reported in

Table 4:
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Table 4 : Table 4 Exanple 5 Gastroresistant

m cr ogr anul es of
w@2006Mgt76T gastroresi st ant
prepared according to the exanple 1,
sieved on 0.5 mmw th 110

are

rifaximn prepared in hard capsule
rifaximn mcrogranedBEP2006/002022

bl ended and

of talc and 1.1 kg of

wei ght of

of out 270 ng of
nAI?lguﬁﬁgported in

| actose. The resulting m xture is introduced in hard
gelxibleel capsul es type 000 using a conventi onal

equi pnent |i ke Zanasi LZ64 at a final

461. 00, corresppnding to a conten

rifaximn. The L@psthe c6 ftidh O

Table 5. Table arr% l'e g ssol jut(nog) p

gastroresi st ant
preparations Th
phar maceut i cal
what descri bed

(USP), 28a Ed.
preparations co
of rifaximn, d

consi sting of r
thernD wel ded b

er f or mance of

graime of T

IR

i T ?lx(i),zn
roresistence e

h nedi ci nal

PIRRAAAN 9is e

Iugt@d

US—-Pha

ccording to
nmacopei a

Ne-KEIDIFol ut i on te

stOxﬁ)fS nedi ci nal

OT €3]]

;}édl b %ge gﬁlcg anpl

REj

i crogranul es

3{ and 4 and

RE TR EOT 2R

contalning

I sbgr_rit

m cr ogr anul es

i‘;&? i t ant
rif astroresi stant m crogranul es,

are.ev Iuatle b

Eq

usi n thel

foll vvu}.

JCOﬂ

M cr ogr anul es,

and tabl ets containing

respectively,

i E)Jltonas,r}d in hard

1 TN | AL

fter 2 hours a phosphate buffer wth 2% of Sodi um

yl

Sul phate is added to bring up the pHto 6.8

9.0 Kg of gastroresistant rifaximin microgranules prepared according to

the example 1, are blended and sieved on 0.5 mm with 110 g of talc and 1.1 kg

of lactose. The resulting mixture is introduced in hard gelatine capsules type

000 using a conventional equipment like Zanasi LZ64 at a final weight of

461.00, corresponding to a content of about 270 mg of rifaximin. The capsule

composition is reported in Table 5

Table 5
. Amount
Capsule composition
mg %
Rifaximin gastroresistant
granules (corresponding to
270 mg of rifaximin) 406.00 | 88.01
Tale 5.00 1.01
Lactose 50.00 10.8
Example 6

Dissolution performance of gastroresistant mierogranule

of

rifaximin medicinal preparations

The gastroresistence of the pharmaceutical preparation is evaluated
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Stirring speed: 100 rpm Tenperature: 37C Sanpling

time: 120, 135, 150, and 180 m n. The content of
wale@sobared rifaximn is neasured by a HPLC net POTEPZ0€002022

results, reported in Table are the average of six

nmeasures and are expressed percent of dissolution

over the total anmount of rifaximn. Table 6 After 12 a
acoppdinigstaomhet deserebed abvegai2driogh i iles Pharmpeereia IR, 28

Exanpl e 1, show a simlar dissolution profile,
Edprecisely a dissolution of 2.2%after 120 nin at pH 1

in 0.1 N hydrochloric acid and of 91.1% after 60 mn |

i nphi’s snsépﬁltm test 0£m¢ﬂm@a§ Prepagapipas gontadningegastpgresistant

.Crohn's di sease, The nedi.cinal rifaxinin preparation, .
ml@@ﬁf@%?ﬁﬁ%ﬁ aximpine sieseriped i exe@pisiul o3 28 Uidgansigting of
..exanpl e 3 has,been used in clinpical nulai-c nt er .
rifgd BB nigdslorgsistpnt, dniGIO St EDo tBﬁ“B‘ét visided agf‘%%t goptaining
..by Crohn's disease. 55 Crohn's di se atients.in .. . .
rifaRTB, SATIOrCS RGP REtINNES, BRds SOIRR iR eRige rifaximin

oo PR SRR A, LA B B MERRaERE, Bpoine
Fol i iffioBon e ned as COAl | over than 150 poi nts
g grisEpe” ST SmHE F ent s and group B of 28
e R0 deRaEles ePee el APGHTHRRERAEA R 206 of
ot Thus P ShERLS & S0 & Shte A e o By o rated
2 téﬂﬁ"i’né gp@e(ga%d ﬂﬂﬁ such quantity to
Temperature: 37°C
Sampling time: 120, 135, 150, and 180 min.
The content of dissolved rifaximin is measured by a HPLC method.

The results, reported in Table 6, are the average of six measures and are

expressed as percent of dissolution over the total amount of rifaximin.

Table 6

Medium & pH Tir.ne Dissolution (%)

(min) Microgranules| Tablets Bags
HCI 0.1 N, pH 1 120 2.41 1.07 2.57
Phosphate buffer, pH 6.8 135 93.8 67.9 90.3
Phosphate buffer, pH 6.8 150 95.4 81.6 95.1
Phosphate buffer, pH 6.8 165 97.2 88.1 96.4
Phosphate buffer, pH 6.8 180 97.4 93.1 96.2

After 12 months of storage at 25°C microgranules, prepared as in
Example 1, show a similar dissolution profile, precisely a dissolution of 2.2%

after 120 min at pH 1 in 0.1 N hydrochloric acid and of 91.1% after 60 min in
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correspond to the content of the dose of the active
principle. The primary end point, the clinical
w0 e069%476n after 12 weeks of therapy, is achi eR€HEPR3006/002022
51. 9% of the patients wth Ehe gastroresi stant
formul ati on and by 32. 1% of the patient treated with
pl acebo. Moreover only one patients of the group
phesphatebudfer ot pH 858-ni n has been forced early to | eave
the clinical trial because of the therapeutic failure,
whiXxample pati ents treated with placebo di scontinued
the treatnent. The results are summarised in Table
2 2 .
her than normal At the

7T
begi.nning Qf .the treatnent, 31 patients had a protein
C ?t‘&‘?:t i‘%@&%‘il{le, rifaxinpidle x PESPATARLPB MMERANtEHINg c&agisqresistant

GBS GESURGED b EXBIEIG S HBabeal Wit Ao mihircenter
Tl S0 b5 SR ESEE bR e, 55
oS R T bl S Pavin
Coif) RS el eBR R ol LA B eRSppe g been
oo SRR SHRP S B BRe S BB G EARGHALS of
p RS L BT e 8 P BB B A e e
of SR AN b BafL RS BN B a7 prens
S T Lo LAFP HeE el ‘vl aseardine to the
follov g tHefapeutic schemes:

Group A: rifaximin 800 mg, administrated 2 times a day for a total
dosage equal to 1600 mg/die;

Group B: placebo, administrated 2 times in a day in a such quantity to
correspond to the content of the dose of the active principle.

The primary end point, the clinical remission after 12 weeks of therapy,
is achieved by 51.9% of the patients with the gastroresistant formulation and
by 32.1% of the patient treated with placebo. Moreover only one patients of
the group treated with rifaximin has been forced early to leave the clinical trial
because of the therapeutic failure, while nine patients treated with placebo

discontinued the treatment.

The results are summarised in Table 7
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m crogranul es. 2. The pharnmaceutical conposition of

claim1l, wherein the gastroresistant rifaximn
wor@eogt7anul es are from between about 1 m cr onPCDER®O&002022

900 mcrons in dianeter. 3.2Fhe pharmaceuti cal

conposition of claim2, wherein the gastroresistant

ri fi‘ﬁb[%'? m crogranul es are from bet ween about 10

m cron to about 500 microns in dianeter. 4.

For mul ati ons accor di ng to each of the clainms from1 to

\5 Llldrdblt‘llét‘u Iﬂ Iﬂ I Of

Ggo¥Ri ned by using pol yiﬂé’r‘gb‘?rn é?]&%’lcé Nab‘lqlcl?f’d'l Qfgtherapeutic
between 1.5 and 4.0 apd sdeutbsioat pH vaI ues badykgen

5, U, and.

AQYPSERID) SLRAATRA | ¢ he 1BAPIIAPS ard sel ectdd 1 Pdm
Bﬁﬁfac%@f?ﬁ}“a@i{eﬁise pht hal atgepiw%)oxypr opyl cehl(ghase)

ata’” n 21t A RVIVIINALY: acnt at N

%
y ryT aocTTToaC T r..lll.llﬂ.l GLC U.Ilu

copgll’%mar %f nmet acryl ic acid. 6. Formul ations
acc ngls each of clainms 4 and 5 character| zed in

re ",9@ ﬂiﬁ erpﬁlra 13Et§? 7. Fornul atlons accord| ng

haracterized in that the

gas}x[t‘%ﬁgsde;ﬁﬁ%‘i%ltgn&f(fﬁé{ feGQLA! RS gﬁﬁ&qtg'ﬂaldggtp?otem C reactive

I Clze onerat | ve tr- st

vaﬂ*1 édd"i’ln fdex@0F Pnﬁ%%eﬁ% 919 #ifée{”%%ﬁ@ﬁ?%ﬁ%rm%l THE patients

rmaceuti ca COﬁpOSItIOﬂ o rein the

hagé‘%e'éﬁrcﬁ%?ééc? tol v g'r o Qﬂrl%nﬁégt%dcﬂ'i%r +if8if18 and the

more of polynorp orns of faximn or a raw

otﬁé}rti‘éatgd vﬁ@ﬁy@&@b@aﬁ@%b@ﬁbe&mﬁ Pu@e.of claimi,
wherein the rifaximn pol ynorphous forns are sel ected

f r omheopMndary FEEdNgoint; Oth® Blinfodll MethisSiontAa® Bed® obfained in
phar maceut i chl conmposi'ti on conpri sing:

62.5% of the patients treated with the new formulation of rifaximin and in

20.5% only of the patients treated with placebo. Moreover, none of the
patients of the subgroup treated with rifaximin dropped from the study for
therapeutic failure, unlike 6 of the patients of the subgroup treated with
placebo.

The Table 8 shows the obtained results.

Table 8
Subgroup with protein C value| Number of clinical Number of
higher than normal values remission therapeutic failure
16 patients treated with rifaximin 10 (62.5%) 0 (0%)
15 patients treated with placebo 3 (20%) 6(40%)

The incidence of side effects has been similar in the two groups
confirming the excellent tolerability of the rifaximin formulation in

continuous and prolonged use.
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from between about 1 to about 3000 ng of
gastroresistant rifaximn m crogranules, from between
wa@2a06/02476ut 450 ng of a sweeteni ng agent sel ecPEEP20061002022
one or nore of aspartame, sugar, xylitol, lactitol,
SPLENDA (r), sodiun1cyc|ana@ , dextrose, fructose,
gl ucose, | actose, and sucrose, or neohesperidin DC
CLAIMS bet ween 0 to about 50 ng of organic acid sel ected
fromone or nore anong citric acid, acetic acid,
adipic acid, citric acid, fumaric acid, glutaric acid,
malic acid, succinic acid, or tartaric acid, from
1. petdvephambacgutical ocampoesitBND sampfisings gasttionesisigant rifaximin
.selected fromone or nore anong pol yvinyl pyrrolidone
miqrpgrnulesdi um car boxymet hyl cel |l ul ose, pectin, xantan
gu or agar agar, from between O to about 500 ng of
2 mamft pharmaestival wemp wition s sueiny doovhayebt theugastroresistant
..al.cohol selected fromone or nore anong sugar al cohols
rifagigmn a@ictogranwies e Q| betmenn takout sbrmilerom, tangbout 900
.xylitol, xanthan gum dextrins, or maltodextrins, from
miggpgdr figmerapout 300 my of flavoring agent sel ected
fr one of nore anong fryit qr vegetable flavor, and ,
3. fr ohbpEhaRBRCEIcs] £gBIROSiBoON Céamgﬁ, Jelipreyeihecgatiroresistant
frr.omone or nore anon%§flllca el,agggqgflun1stear t$ﬁt500

rifayimin microgranylgs 3rs WayRetpErn 2houts LOh Mgk joi 8

.congosn i on conprising: from between about 50 to about
MIrHHY G YRCH4st r or esi stant rifaxi nin nicrogranul es,

1. VAR HBH el SRk R0 MR 01 Abtrced

in e IO AR ds e %?ﬁ%gy Y ohyne l‘?’écﬁ'm'yie?% ipgPlsble at pH

vl B s R 49 o SPRLIR s FRERbA S RO 0306 77

5. SOQF%@%tiBhEda%EPﬁgﬁgtt% SRIGS P LnbERR A0S 98 (1B fhe polymers
, gelatife, I"UCose,

anong starc sugars as sucrose, ¢

aregﬁéﬁggen%?ﬁﬁélggﬁ%f%dgg%}@%lﬁﬁg%ﬂ ﬁg@ﬂgﬁp%&id@@ﬂﬁlose acetate

phthalate, polyvinyl acetate phthalate and copolymers of metacrylic acid.

6. Formulations according to each of claims 4 and 5 characterized in that
the amount of gastrointestinal polymers is between 5% and 75% by weight in
respect to the total weight of the microgranule.

7. Formulations according to each of claims 4 to 6 characterized in that the
gastroresistant mixture contains also diluents, plasticizer, anti-agglomerative,
anti- sticking, glidants, anti-foam and colouring substances.

8. The pharmaceutical composition of claim 1, wherein the gastroresistant
rifaximin microgranules comprise one or more of polymorphous forms of
rifaximin or a raw form.

9. The pharmaceutical composition of claim 1, wherein the rifaximin
polymorphous forms are selected from Form a, Form B, Form y, Form 3, or

Form s.
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pol yvi nyl pyrrolidone, polyethylene glycol,

et hyl cel | ul ose, water, waxes, al cohol; from between
W@bwat903t o about 20 ng of from | ubricant PCT/EP2006/002022

agent ssel ected from one or re anong talc, magnesium

stearate, calcium stearate, stearic acid, hydrogenated

vegetabl e, oils, polyethyl engl ycole: from between
102po SWTWWI g%’“ﬁ’ﬁsgﬁq’?%&si%nt agents sel ect ed
fromone or nore anong_col |l oidal silicon dioxide, L
fromy| betweesm arawtedn tabdboud 880Gbag oDeasirasesistant rifaximin
disintegrant agents sel ected from one or npore anong,
migergrapviess Hespmberyrer| ¢ uicogbout 30 4ng pbratsovesteniag, agent
croscar nel ose, crospgvi done, sodi um starch C%J ycol ate

seleptsd Bomern oxuaore of aspartame, sugaigXrdidylacigoh Bl ENDA ®,
el ect eol from g&g or rmoé_e anong titani g%]; di oxi de, iron

oy cCy¢lamaie e drktiosandiicioseo slHeRsS, sbrtase.opnd sucrose, or
sweet ener ents sel ected from one.or nmore anon )

neGheSnSTiin d3Cs LR Drataan B1%0 ARHN] b OL@ERge agid selected

neohesperedi ne in corr[er.esse tabl.ets.,

] 12. A . . . .
from | oRG P&t MoGe HRLBEI ¢itdR ¥dy ASPHE %iflpadipicyacish: Gitkds acid,
rofREitop S RGP P ARl 70 RCGR Gk 8 LEBMERRia, rom
befNEHEBPERY 1 et re So bl S Rhebding a8R51 pelscted, fipm one or
mffg: f8oH e AU EIILLTBHE GU B, ot FBoRval i celtutose,
peffinCRefiul AP BbalMehed HEE" bRGycdl PHLIBoll Y5 'mg of

TRRG! ¥65h #l8Seefi § 1B RR LRI nf S RNLAE A Eoiesit N8ESted £
mg Fom bet ween at?gut 6 toog‘ﬁoil}ﬁ 1“% of gst aE?IFI si ng cc trom

. . . 10
on@%?gﬁloiéé 08?2 nsgggfgglnc{o'hgg gé\gc%ﬁé‘%e&cﬁ%ytmﬁtft& ?x?ﬁﬁg}%ih aorbltol,

—

ng of ~agel | ect roméne or rore

oo SHILD L Sk o Al R0 8 i 0 10 abons
308088 offad iR AYbn el e MR IFroMASAE OF BRIrelANbnS FhAX bFvBgetable
flavor, and from between O to about 100 mg of glidant selected from one or
more among silica gel, magnesium stearate, or talc, in a thermo welded bag.
11. A pharmaceutical composition comprising:

from between about 50 to about 1000 mg of gastroresistant rifaximin
microgranules, from between about 1 to about 500 mg of diluent agent
selected form one or more among dicalcium phosphate, calcium sulphate,
cellulose, microcrystalline cellulose (Avicel®), hydroxypropyl methyl
cllulose, corn starch, lactose, kaolin, mannitol sodium chloride, dry starch,
from between about 1 to about 500 mg of binder agents selected from one or
more among starch, gelatine, sugars as sucrose, glucose, dextrose, lactose,
synthetic gum, sodium alginate, carboxymethyl cellulose, methylcellulose,

polyvinylpyrrolidone, polyethylene glycol, ethylcellulose, water, waxes,

alcohol; from between about 0 to about 20 mg of from lubricant agents
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WO a006/09418Ynesi um st earate, cal ci um stearate, SPEHEP06/002022
aci d, hydrogenated veget abl 3 oi I s, polyethyl ene
gl ycol e; from between about $ to about 225 ng of from
di luent agents sel ected; from one or noreanong
selgriesl BogMOpROYpIAre, arrmg:talm nagpksive stearaig, ggkcium stearate,
m Cr ocr.i st allyne cellulo
Steﬁgﬂ&r g p hydyeganatsd é’@gﬁtﬂb&eml%oPWY@ﬂ&fl@hglypal;ﬁb dgem between
aol in nni_t ol um chloride, dry starch, in
abwafr 8- ﬁbﬁgauhgocm& Qgeéomlg lidegt a&ﬁntjagqlﬁeﬁeésfr%mne or more
mcro anul es, cont ai ni.ng ri in the manufacture
:i%lldﬁ ﬁﬂtﬁ%éwa%l%n%al%o&%rh etwean abaut Brtorahout 200 mg
(él ammat ory bowel diseases, 15. Use according to

?‘l’i"nt‘?lgfa%alagﬂl@l selgcted t Hom ¢ j0me; nex aMRiCor §MLBge| sodium
it i RefLE0R. 2P 0 a0 PSR e
soffBb et alyiouhl, Fomnobthedt il o Tadoel o ey gptouring
ag%%tﬁtsgﬁ?# écﬁrﬁﬁiyﬁfﬁa RO ot feanting diBkisedran giide: from
befly o600 bB E08u0 5P P %?{E%te“%gﬂsafg%ﬁ? 6‘%165%%9]0% one or
m#%ﬁiéffﬁ%f : esﬁl%%%ebifqﬁ@@%&lg? bobuoRestiitihe” ghefiftame,
negﬂ%gﬁ%g?d@gég?ﬁ)%ggs%:%&{a[qjagtltsng a gastroresistant

icizer, diluents,

12ant iy ﬁfmcc%%aiﬁlgs@gﬁl;)oeﬂﬂin%@ ALt ﬁmggggg anti -foam

and col ourl ng ances | n apparatus in

e p L OSSR A o
ceﬂQ}HsekeeBﬁd' n %Spe'gﬁb uttéibe aCHiche PragnCi ngmpropylcellulose

faximn mxed with a ul di ty-enhancing a
hydromethylcellulose, hydropropyl-methylcellulose, certain acrylics, such as
metacrylate and methylmetacrylate copolymers; from between about 0 to
about 5 mg of plasticiser agent selected from one or more glycerine, propylene
glycol, polyethylene glycols, triacetin, acetylated monoglycerides, citrate
esthers and phtalate esthers; from between about 0 to about 1 mg of a
stabilising agent such as EDTA; from between about 0 to about 10 mg of
colouring agent selected from one or more among albumin lake, titanium
dioxide, iron oxide.

13. A pharmaceutical composition comprising:

from between about 50 to about 450 mg of gastroresistant rifaximin
microgranules; from between about 0 to about 25 mg of from lubricant agents
selected; from one or more among talc, magnesium stearate, calcium stearate,

stearic acid, hydrogenated vegetable, oils, polyethylene glycole; from between

about 1 to about 225 mg of from diluent agents selected; from one or more
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among dicalcium phosphate, calcium sulphate, cellulose, microcristallyne
cellulose, hydroxypropylmethylcellulose, corn starch, lactose, caolin,
mannitol, sodium chloride, dry starch, in hard-gelatine capsules.

14. Use of gastroresistant microgranules containing rifaximin in the
manufacture of medicinal preparations for the treatment of the inflammatory
bowel diseases. \

15. Use according to claim 14 characterized in that the inflammatory bowel
disease is Crohn’s disease.

16.  Use according to claim 15 characterized in that the value of C-reactive
protein of the patients suffering from Crohn’s diseases is higher than the
standard.

17.  Process for the manufacture of pharmaceutical formulations containing
rifaximin in the shape of gastroresistant microgranules having a size 1 between
form about 1 micron to about 900 microns that consists of spraying under a
pressure between 1.0 and 1.5 bar and at a flow speed between 150 and
300 g/min through a nozzle an aqueous suspension containing a gastroresistant
polymer together with plasticizer, diluents, anti-sticking, anti-agglomerative,
glidants, anti-foam and colouring substances into a fluid bed apparatus in
which an air flow warmed at a temperature between 50°C and 75°C and with
an output between 450 and 650 m3per hour keeps in suspension the active

principle rifaximin mixed with a fluidity-enhancing agent.



