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Description
Object of the invention

[0001] The present invention relates to compositions, comprising rifaximin granules, together with pharmaceutically
acceptable excipients, characterized in that the compositions have a controlled release. The present invention also
describes processes for their preparation and their use in the treatment of vaginal infections, in particular of bacterial
vaginosis. Furthermore, it also describes the rifaximin dosages useful and effective at recovering from the disease and
preventing any possible relapse.

Background of the invention

[0002] Rifaximin (INN, see The Merck Index, Xlll ed., 8304, CAS No.80621-81-4), IUPAC nomenclature 2S, 16Z, 18E,
20S, 218, 22R, 23R, 24R, 258, 26S, 27S, 28E)-5,6,21,23,25 pentahydroxy-27-methoxy-2,4,11,16,20, 22,24 ,26-octam-
ethyl-2,7-(epoxypentadeca (1,11,13) trienimine) benzofuro (4,5-e) pyrido(1,2,-a benzimidazole-1,15(2H)dione, 25-ace-
tate) is a semysinthetic antibiotic drug belonging to the rifampicin group, more precisely a pyrido-imidazo-rifamycin
described in IT 1154655, whereas EP 0 161 534 describes a production process starting from Rifamycin O (The Merck
Index XlII ed., 8301).

[0003] US 7,045,620, EP 1557421B1, EP 1676847B1, EP 1676848B1, W02005/044823, WO2006/094662 describe
crystalline forms a, B3, v, 8 and g of rifaximin. W02008/155728, US 2009/312357 and US2008/008253 describe processes
for obtaining amorphous forms.

[0004] WO2009/108730 describes polymorphous forms of rifaximin named zeta, eta, o-dry, iota, -1, -2 and g-dry.
[0005] WO2011/153444 describes polymorphous forms k and 6 and WO 2011/156897 describes polymorphous forms
named APO -1 and APO-2.

[0006] Viscomi G. et al in Cryst. Eng Comm., 2008, 10 1074-1081(2008) describes polymorphous «,,y, 9, ¢, the
process for obtaining them and their chemical-physical and biological properties.

[0007] Rifaximin is an antibiotic drug active against Gram-positive and Gram-negative bacteria, characterized by a
low systemic absorption, negligible when administered via the oral route, as described by Descombe J. J. et al. in Int.
J. Clin. Pharmacol. Res., 14 (2), 51-56, (1994); it is known for its antibacterial activity, exerted, for instance, against
bacteria localized in the gastrointestinal tract causing intestinal infections, diarrhea and irritable bowel syndrome (IBS),
bacterial growth in the small intestine or "small intestinal bacterial overgrowth" (SIBO), is also known to be associated
with Crohn’s disease (CD), pancreatic insufficiency, enteritis, fibromyalgia.

[0008] For this characteristic, rifaximin plays a relevant role in the therapy of infectious and inflammatory bowel dis-
eases, both in the acute and in the chronic phase.

[0009] The different forms of rifaximin are associated to different levels of systemic absorption. Rifaximin is presently
authorized for the treatment of acute and chronic pathologies whose etiology is partially or completely referable to Gram-
positive and Gram-negative intestinal bacteria, such as diarrheic syndromes caused by an altered balance of the intestinal
microbial flora such as summer diarrheas, traveler’s diarrhea and enterocolitis. Rifaximin is useful in the pre- and post-
surgical prophylaxis of infectious complications in the gastroenteric tract surgery, as an adjuvant in hyperammonaemias
therapy and in the reduction of the risk of acute episodes of hepatic encephalopathy.

[0010] Rifaximin canalso be usefulintreating the "restless-legs syndrome"; for the prevention of spontaneous bacterial
peritonitis in patients affected by hepatic insufficiency and in the infections induced by the chronic use of proton pump
inhibitors.

[0011] Furthermore, the fact that rifaximin is poorly absorbed systemically is advantageous for the aforesaid applica-
tions, since rifaximin is not toxic, even at high doses and reduces the incidence of undesired side effects such as, for
instance, the selection of antibiotic-resistant bacterial strains and the risk of possible pharmacological interactions.
[0012] Rifaximin characteristics make it a compound useful in topical treatments, such as those useful for treating
vaginal infections, for example bacterial vaginosis.

[0013] Bacterial vaginosis is an extremely frequent pathology, representing 40-50% of all vaginal infections. When it
is symptomatic and without complications, bacterial vaginosis is characterized by malodorous vaginal discharges not
associated to an inflammatory clinical picture (vaginosis), and is attributed to an alteration of the vaginal ecosystem.
[0014] The normal vaginal flora of a healthy woman, because to the prevailing presence of Lactobacilli, in particular
Lactobacillus crispatus and gasseri, produces hydrogen peroxide and maintains an acid vaginal pH, thus inhibiting the
growth of most pathogenic microorganisms.

[0015] In bacterial vaginosis, Lactobacillus bacteria is replaced by an excessive growth, even a thousand times higher
than normal values, of facultative anaerobic and aerobic bacteria, mainly represented by Gardnerella vaginalis, which
is present in nearly all women affected by bacterial vaginosis, by Mycoplasma hominis, by Gram-negative anaerobic
bacteria such as Bacteroides and Prevotella, by anaerobes such as Peptostreptococcus, by Gram-positive anaerobes
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such as Mobiluncus, which is present in 50% of the cases, and by Gram-positive bacilli such as Atopobium vaginale,
which is present in 95% of cases of bacterial vaginosis.

[0016] Factors predisposing the onset of the disease are mainly formed in fertile-aged women having a low socioe-
conomic level, belonging to the black race, regularly using vaginal lavages, smoking and having sexual intercourse with
several different partners. On the other hand, taking estroprogestinic drugs seems to play a protective role. Also the
hormonal component turned out to be involved in its aetiopathogenesis, since this pathology is mainly found in fertile-
aged women.

[0017] Bacterial vaginosis can be related to several serious gynecological and obstetrical complications, such as, for
instance: pelvic inflammatory disease, frequent cause of sterility and ectopic pregnancy; infection of surgical injury after
gynecologic surgery; premature rupture of the membranes in pregnant women; premature labor and abortion.

[0018] Furthermore, although it is not considered a sexually transmitted disease, bacterial vaginosis is associated to
an increased risk of catching sexually transmitted pandemic diseases, including the HIV virus infection, both for non-
pregnant and pregnant women. In these latter, it also determines an increase of the risk of transmission of HIV virus
from the mother to the fetus.

[0019] The diagnosis of bacterial vaginosis can be based upon clinical and/or microbiological criteria.

[0020] The clinical diagnosis is carried out according to Amsel clinical criteria, as described by Amsel R. et al. in Am.
J. Med. 1983; 74(1): 14-22. The diagnosis is positive when at least three out of the four following symptoms are reported:
1) vaginal discharges which are homogeneous and adhering to the vaginal walls; 2) whiff test positivity (development
of "fishy odor" after the addition of 10% potassium hydroxide to vaginal discharge); 3) vaginal pH higher than 4.5, and
4) an amount greater than 20% of clue cells (squamous epithelium vaginal cells coated with bacteria, identified by fresh
microscopic examination).

[0021] The microbiological diagnosis is based on the calculation of the Nugent score, which includes microscopic
examination of vaginal discharges by means of Gram staining. The presence and the quantity of three different vaginal
bacterial species is determined. In particular, a low score is obtained if the Lactobacilli concentration is high, the score
increases if the presence of Gardnerella and Bacteroidi is ascertained, and the score is even higher if also the presence
of Mobiluncus is ascertained. A resulting score between 0 and 3 is representative of vaginal flora of a healthy woman,
a score between 4 and 6 indicates that vaginal flora is starting to be altered, and a score between 7 and 10 indicates a
certain diagnosis of bacterial vaginosis, as described by Nugent RP et al. in J. Clin. Microbiol. 1991, 29(2), 297-301.
[0022] Moreover, in recent years further diagnostic molecular techniques have been developed, such as PCR-DGGE
and real-time PCR, based upon the sequence analysis of RNA and allowing the identification of a microbial composition
of the vaginal ecosystem, as described by Zhou X et al. in Microbiology 2004, 150 (Pt8), 2565-2573 and in Appl. Environ.
Microbiol. 2004, 70(6), 3575-3581. Therefore, these techniques can be directly used to determine the presence of
pathogenic agents causing the disease and also to verify the effect of therapy on them from the quantitative point of view.
[0023] Although the bacterial vaginosis etiology is not completely understood, the treatment has the aim of inducing
both a clinical and a microbiological recovery and when possible avoiding the relapse infections. Therefore, an ideal
therapy should be effective atreducing pathogenic species and at the same time, it should also encourage the restoration
and proliferation of Lactobacillus protective species with the aim of preventing possible disease relapses.

[0024] The guidelines of the Center of Disease Control (CDC), 2010, 59, NoRR-12 state that all women affected by
bacterial vaginosis, which are symptomatic and non-pregnant, should be treated with antibiotic therapy.

[0025] In this regard, CDC suggests, as first therapeutic approach, antibiotic treatments such as, for instance: metro-
nidazole, oral tablets 500 mg, twice a day for 7 days; or metronidazole, vaginal gel, 0.75%, an applicator (5 g once a
day for 5 days or clindamycin, vaginal cream, 2%, an applicator (5 g) once a day for 7 days.

[0026] Both metronidazole and clindamycin, administered either via the systemic route (orally) or via local route (vag-
inally), are effective at treating bacterial vaginosis. However, the inhibitory action of both active principles against Lacto-
bacillus protective flora, as described by Simoes JA et al in Infect. Dis. Obstet. Gynecol. 2001, 9(1), 41-45, limits its
efficacy at preventing relapses.

[0027] Furthermore, both of the above mentioned antibiotics are associated with systemic side effects, some of them
particularly relevant, such as, for instance, neurological reactions for metronidazole or pseudomembranose colitis for
clindamycin, even when administered via vaginal route.

[0028] Moreover, if repeatedly administered, both metronidazole and clindamycin can induce microbiological resist-
ances not only at the vaginal level, but also at the systemic level, since they are systemically absorbed even after vaginal
administration.

[0029] EP 0547294 describes compositions containing rifaximin amounts between 50 and 500 mg which are stated
to be useful in treating vaginal infections caused by microorganisms susceptible to rifaximin. In particular, EP 0547294
describes a clinical trial carried out with a preparation of rifaximin vaginal foam and cream, containing 200 mg rifaximin,
stating the higher efficacy of foam if compared to the cream. This document also describes compositions for treating
bacterial vaginosis containing rifaximin in capsules, ovules and tablets and it also describes the antibacterial action of
rifaximin against bacteria commonly present in the vaginal discharge is described. Table 1 of EP 0547294 describes
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that rifaximin exerts an important antibacterial activity both against pathogenic bacteria such as Gardnerella vaginalis,
Bacteroides bivious-disiens, Mobiluncus and also against non -pathogenic bacteria such as Lacfobacilli.

[0030] The inhibition of Lactobacilli, whose presence is beneficial for maintaining the healthy vaginal environment,
mustbe considered a detrimental eventwith regard to therapeutic efficacy. Infact, as already stated, the acid environment
generated by lactobacilli is an essential condition for preventing pathogenic bacteria colonization.

[0031] Table 1 of EP 0547292 also shows that rifaximin inhibitory action (MICg, and MICq,) against Lactobacilli is
equal to, or even higher than, its action against pathogenic bacteria, such as, for instance, Gardnerella vaginalis, Mo-
biluncus spp, Bacteroides bivius-disiens. Thus, when administered via the vaginal route, rifaximin indiscriminately acts
on the whole bacterial flora, including Lactobacilli.

[0032] Debbia A. et al. describes in J. Chemother. 20, (2), 186-194, 2008 that rifaximin exhibits a time-dependent
bacterial activity, therefore, new rifaximin pharmaceutical compositions are needed that are effective in treating vaginal
infections, providing for an appropriate period of time of exposure to rifaximin and local concentrations of rifaximin useful
in treating vaginal infections, such as for bacterial vaginosis, and that do not reduce the Lactobacilli concentration, which
is important for the prevention of relapse of vaginal infections. Moreover, it was important that the rifaximin concentrations
provided by the composition are effective without requiring high doses of rifaximin.

[0033] Taking into accountthe intense color of rifaximin, it was also important that the rifaximin containing compositions
were well accepted by patients without causing colored discharging, and that the compositions were preferably in a solid
dosage form.

[0034] Itwas alsoimportantthatthe pharmaceutical compositions would be effective at eradicating the disease (vaginal
infections) and at reducing the number of relapses with shorter periods of treatment and with reduced total amounts of
administered rifaximin when compared to that described in EP 0547294,

[0035] An object of the present invention, which is now surprisingly accomplished, are solid pharmaceutical compo-
sitions, in particular in the form of vaginal tablets, specifically tablets formed by compressing rifaximin granules with
extragranular excipients.

[0036] The rifaximin granules are characterized in that the rifaximin granules contain pharmaceutically acceptable
excipients chosen from diluent, binder and lubricant, wherein at least a binder is present. The extragranule excipients
are characterized in that the extragranular excipients comprise atleast one disintegrant and optionally other extragranular
excipients chosen from binder, diluent and lubricant. The pharmaceutical compositions of the present invention are
characterized in that they release rifaximin comprised in granules in a short time, even in environment with reduced
amounts of water such as those physiologically present in the vagina. The compositions sufficiently disintegrate the
granules in the vagina and provide rifaximin in effective amounts for treating vaginal infections.

[0037] The new compositions can be prepared with different rifaximin polymorphs already known in the art, and are
useful in treating bacterial vaginosis and in preventing relapses of the disease.

[0038] In particular, the new compositions do not diminish the Lacfobacilli concentration naturally present in vaginal
flora, but unexpectedly favor their increase during the course of treatment.

[0039] The compositions, object of the present invention, provide useful in the treatment of vaginal infections, and in
particular of bacterial vaginosis, at doses less than 200 mg/day, with a course of treatment of less a week and provide
recovery with lower rifaximin amounts over a course of treatment shorter than those reported in the literature available
to the expert of the art and in the clinical praxis, thus obtaining a recovery from the disease with totally administered
rifaximin amounts which are about ten times lower that those mentioned in the patent EP 0547294. In particular the
invention provides effective doses and course of treatment useful in obtaining a complete recovery, in particular in
comparison to the placebo.

[0040] The pharmaceutical compositions comprising rifaximin, object of the present invention, are effective at treating
vaginal infections, and in particular bacterial vaginosis, at concentrations lower than 200 mg/day, with a duration of
treatment shorter than a week, if compared to the placebo.

[0041] Beside doses, the presentinvention also selects a duration of treatment useful in obtaining a complete recovery.
[0042] The found compositions turned out to be accepted, well tolerated and devoid of side effects.

Summary of the invention

[0043] Exemplary embodiments described herein overcome the above described drawbacks of conventional rifaximin
compositions by providing pharmaceutical compositions comprising rifaximin, effective at treating vaginal infections, and
in particular bacterial vaginosis.

[0044] One aspectofthe invention are pharmaceutical compositions comprising rifaximin granules comprising rifaximin
in an amount from 2.5 mg to 200 mg, preferably between 2.5 and 100 mg, e.g., 12.5, 25 mg, 50 mg and 100 mg, and
one or more of an extragranular excipient including at least one disintegrant selected from crospovidone, calcium silicate
and mixture thereof; wherein said pharmaceutical composition has selective bactericidal activity against vaginal patho-
genic bacteria. Another aspect of the invention is a pharmaceutical composition as claimed characterized as having
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selective antibacterial action that maintains or increases the amount of Lactobacilli after a course of treatment.

[0045] The pharmaceutical composition may have at least one extragranular disintegrant present in an amount pref-
erably between 2-20% by weight of the pharmaceutical composition.

[0046] The pharmaceutical composition may be a controlled release formulation and may be in the form of a vaginal
tablet or ovule. Preferably, the pharmaceutical composition is in the form of a vaginal tablet. The vaginal tablet may have
a disintegration time of less than five minutes, preferably of less than two minutes.

[0047] Also presently described are new methods of i) treating a vaginal infection (e.g., bacterial vaginosis) and ii)
preventing relapse of a vaginal infection (e.g., bacterial vaginosis), the methods comprising vaginally administering a
therapeutically effective amount of the described pharmaceutical composition wherein the therapeutically effective
amount selectively reduces an amount of vaginal pathogenic bacteria while maintaining or increasing an amount of
Lactobacilli over a course of treatment. In one aspect of the presently disclosed method, the amount of Lactobacilli
increases over the course of treatment.

[0048] In one embodiment, the therapeutically effective amount may be a rifaximin daily dose of less than 500 mg,
preferably 200 mg, e.g., less than 100 mg. Preferably, the rifaximin daily dose is 100 mg, 50 mg or 25 mg.

[0049] The course of treatment is preferably ten days or less, e.g., one week or less. The amount of rifaximin admin-
istered over the course of treatment may be 700 mg rifaximin or less, e.g., 500 mg rifaximin or less.

[0050] The therapeutically effective amount of rifaximin may be 12.5 or 25 mg per day wherein the course of treatment
is 5 days. Alternatively, in another embodiment, the therapeutically effective amount of rifaximin per day may be 100
mg and wherein the course of treatment is 2 days.

[0051] In one embodiment, the method of treating a vaginal infection according to the present invention causes a
reduction in the Nugent score by 3 points or more after the course of treatment.

[0052] Also presently described is a process of making the pharmaceutical composition comprising the steps of forming
rifaximin granules by dry granulating a mixture of the rifaximin and one or more intragranular excipients, forming a tablet
by first mixing and then compressing the rifaximin granules with the one or more of an extragranular excipient including
at least one disintegrant. In a preferred embodiment, by using the disclosed process, the form of rifaximin before the
dry granulating step and the form of rifaximin after the dry granulating step are the same form.

Description of the invention

[0053] The present invention describes pharmaceutical compositions comprising from 2.5 mg to 200 mg of rifaximin
in a solid form, in particular in a form of tablets, characterized in that they release rifaximin in a controlled manner,
providing a selective bactericidal activity against pathogenic bacteria.

[0054] The pharmaceutical compositions of the present invention are characterized in that they comprise rifaximin
granules and/or microgranules with extragranular excipients. The rifaximin granules comprise excipients chosen among
one or more of diluent, binder and lubricant agents; the extragranular excipients comprise one or more of binder, diluent,
lubricant and disintegrant agents.

[0055] The pharmaceutical compositions in solid form, in particular in the form of tablets, provide fast disintegration,
e.g., less than five minutes, and enable the release of rifaximin granules even in the presence of low amounts of aqueous
liquid, such as the vaginal mucosa.

[0056] According to the invention the pharmaceutical composition comprises rifaximin granules and/or microgranules
comprising from 2.5 mg to 200 mg rifaximin, preferably less than 100 mg rifaximin. The new composition further comprises
one or more intragranular excipients, and one or more extragranular excipients including at least one disintegrant,
wherein said extragranular disintegrant is selected from crospovidone, calcium silicate and mixtures thereof. The intra-
granular excipients are selected from the group consisting of a diluent, binder, lubricant and mixtures thereof. The
extragranular excipients include at least one disintegrant as defined above and optionally additional extragranular ex-
cipients selected from the group consisting of binders, diluents, lubricants and mixtures thereof.

[0057] The granules comprising rifaximin, are characterized in that they comprise a rifaximin amount between 1 and
80% (w/w), one or more binders in an amount between 0.5 and 20% (w/w), one or more diluents in an amount between
30 and 90% (w/w), one or more lubricants in an amount between 0.1 and 5% with respect to the granule weight.
[0058] According to a preferred embodiment of the invention, the rifaximin granules comprise a rifaximin amount
between 5 and 30% (w/w), one or more binders in an amount between 1 and 10% (w/w), one or more diluents in an
amount between 50 and 90% (w/w) and one or more lubricants in an amount between 0.5 and 4% (w/w), with respect
to the weight of the granule.

[0059] The diluent suitable for the preparation of rifaximin granules is preferably chosen from the group comprising
cellulose, microcrystalline cellulose, hydroxypropyl methylcellulose, calcium phosphate, starch, kaolin, di-hydrated cal-
cium sulphate, calcium carbonate, anhydrous or hydrated lactose, saccharose, mannitol, polysaccharides, glucans,
xyloglucan and mixture thereof.

[0060] The binder suitable for the preparation of rifaximin granules is chosen in the group comprising corn starch,
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pregelatinized starch, arabic gum, lactose, maltodextrine, copolymer of 1 vinyl-2 pyrrolidone and vinylacetate (copovi-
done), saccharose and mixtures thereof.

[0061] The lubricant suitable for the preparation of rifaximin granules is chosen in the group comprising glycerol
dibehenate, calcium or magnesium stearates, aluminum, sodium stearyl fumarate, hydrogenated oils, vegetable oils,
palmitic acid, alcohol, starch, mineral oils, polyethylene glycol, sodium lauryl sulphate, talc, glycerides, sodium benzoate
and mixture thereof.

[0062] According to a preferred embodiment of the present invention, the binder is chosen in the group consisting of
copovidone and corn starch. More preferably, the binder is copovidone.

[0063] According to a preferred embodiment of the present invention, the diluent is chosen in the group consisting of
monohydrate or anhydrous lactose, cellulose and macrocrystalline cellulose, hydroxypropyl methylcellulose. More pref-
erably, the diluent is monohydrate or anhydrous lactose.

[0064] According to a preferred embodiment of the present invention, the lubricant is chosen in the group consisting
of magnesium stearate and glycerol dibehenate. More preferably, the lubricant is magnesium stearate.

[0065] The rifaximin granules are prepared by means of the dry granulation process wherein rifaximin is mixed with
the chosen excipients (intragranular excipients), in the above mentioned amounts, and the whole is then mixed to obtain
a homogeneous mixture. The mixture is then placed in a compactor for obtaining granules.

[0066] The rifaximin granules are then further processed and mixed with extragranular excipients, including at least
one of the disclosed disintegrant.

[0067] The additional extragranular excipients are selected from the group consisting of a binder, diluent and lubricant
agent and combination thereof.

[0068] According to a preferred embodiment, the binder is chosen in the group comprising copovidone, pregelatinized
starch and corn starch; the diluent is chosen in the group consisting of lactose, cellulose, microcrystalline cellulose and
hydroxypropyl methylcellulose; the lubricant is chosen in the group consisting of magnesium stearate and glycerol
dibehenate.

[0069] The disintegrant agent suitable for the preparation of the composition according to the present invention is
chosen in the group consisting of: sodium starch glycolate, pregelatinized starch, polyvinyl pyrrolidone copolymer (PPPV
or crospovidone), sodiumcarboxy methyl cellulose (carmellose sodium), crosslinked carboxy methyl cellulose (cross-
carmellose sodium), silicates of alkaline and alkaline earth metals (e.g. calcium silicate) and mixture thereof.

[0070] The extragranular disintegrant is chosen in the group consisting of: crospovidone, calcium silicate and mixture
thereof. In particular and in a proffered embodiment the disintegrant is a mixture of crospovidone and calcium silicate.
[0071] According to a preferred embodiment of the present invention the solid pharmaceutical composition, preferably
in the form of tablets, can contain rifaximin granules in an amount between 10 and 85% (w/w); disintegrant(s) or their
mixture, wherein the total amount is between 2 and 20%(w/w), independently from their relative ratios; binder in an
amount between 0.5 and 5.0% (w/w) and lubricant in an amount between 0.1 and 10.0% (w/w), with respect to final
composition as reported in Table 1.

Table 1
Component Percentage (%) by weight
Rifaximin granules 10 - 85%
Lubricant 0.1-10%
Binder 05-5%
Diluent 10 - 80%
Disintegrant 2-20%

[0072] According to a preferred embodiment of the present invention, the extragranular diluent is chosen in the group
consisting of: anhydrous or monohydrate lactose, corn starch and crystalline cellulose; the extragranular lubricant is
magnesium stearate, the binder is chosen among pregelatinized starch and copovidone, hydroxy propyl methyl cellulose,
and the extragranular disintegrant is chosen among crospovidone, pregelatinized starch and calcium silicate and mixture
thereof.

[0073] According to a more preferred embodiment, the extragranular diluent is chosen in the group comprising anhy-
drous or monohydrate lactose; the extragranular binder is chosen in the group comprising copovidone and pregelatinized
starch; the extragranular lubricant is magnesium stearate; the extragranular disintegrantis chosen in the group comprising
crospovidone, calcium silicate, pregelatinized starch and starch glycolate.

[0074] According to a more preferred embodiment, the tablet composition, comprising rifaximin is reported in Table 2.
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Table 2
Component Percentage (%) by weight
Rifaximin granules 20 - 60%
Magnesium stearate 0.1-10%
Copovidone 05-4%
Lactose 10 - 80%
Crospovidone and calcium silicate 2-20%

[0075] The tablet composition may further comprise a coating such as a filmogen coating.

[0076] The solid composition in the form of tablets can contain a rifaximin amount between 2.5-500 mg, preferably
between 2.5-100 mg, more preferably between 10-50 mg.

[0077] The solid composition in the form of tablets can also contain rifaximin in an amount preferably between 10 and
100 mg, between 10 and 50 mg and between 10 and 25 mg, more preferably between 25 and 100 and between 25 and
50 mg and most preferably 25 mg.

[0078] The composition according to the present invention can optionally further contain bioadhesive agents, preserv-
ative agents, buffering agents, antiseptic agents and fragrances.

[0079] When the biohadesive agent is present, the composition can have bioadhesive properties, which means that
the rifaximin granules can adhere to the vaginal mucosa.

[0080] Examples of polymers and oligomers or their mixtures which can be included in microgranules are pectins,
zeins, casein, gelatin, albumin, collagen, kitosan, oligosaccharides and polysaccharides such as, for example, cellulose,
dextran, polysaccharides from tamarind seeds, xanthan gum, Arabic gum, hyaluronic acid, alginic acid, sodium alginate.
[0081] When the bioadhesive is a synthetic polymer, the polymer is chosen among polyamides, polycarbonates,
polyalkylenes, polyalkylene glycols, polyalkylene oxides, polyalkylene terephthalates, polyvinyl alcohol, polyvinyl ethers,
polyvinyl esters, polyvinyl pyrrolidone, polysiloxanes, polyurethanes, polystyrenes, polymers of acrylic acid and meth-
acrylate esters, copolymer of methacrylic acid-ethyl acrylate, polyactides, polybarbituric acids, polyanhydrides, poly-
orthoesters and mixtures thereof. Other useful polymers are methyl cellulose, ethyl cellulose, hydroxy propyl cellulose,
hydroxy butyl methylcellulose, cellulose acetate, cellulose propionate, cellulose acetate butyrate, carboxy methyl cellu-
lose, cellulose triacetate, cellulose sulfate sodium salt, polymethyl methacrylate, polyisopropyl methacrylate, poly-isobutyl
acrylate, poly(octadecyl acrylate), polypropylene, polyethylene glycol, polyethylene oxide, polyethylene terephthalate,
polyvinyl acetate, polyvinyl chloride, polystyrene, polyvinyl pyrrolidone, polyvinyl phenol and mixtures thereof.

[0082] Another group of polymers useful for obtaining the bioadhesiveness are polymers having a branching group
comprising at least one bound hydrophobic group, wherein the hydrophobic groups are generally non polar groups. Non-
limiting examples of such hydrophobic groups include alkyl, alkenyl and alkynyl groups. Preferably, the hydrophobic
groups are chosen to increase the bioadhesiveness of polymers. Other polymers are characterized by hydrophobic
branching with at least a hydrophilic group, such as carboxy acids, sulphonic acids and phosphonic acids, neutral and
positively charged amines, amides and imines, wherein the hydrophilic groups are such that they increase the bioad-
hesiveness of the polymer.

[0083] The rifaximin granules are obtained by means of a dry granulation process, which allows to maintain the starting
rifaximin crystalline or amorphous form without any polymorphic transformations that occur as described in literature, in
the presence of water or organic solvents.

[0084] A preferred process for obtaining the composition retains the selected polymorphic form, since it is known in
the art that forms of rifaximin polymorphs have different solubility and give plasma absorptions differing by at least two
orders of magnitude.

[0085] The term "rifaximin" is intended in the broad sense and includes not only "rifaximin” but also its pharmaceutically
acceptable salts, solvates, hydrates, derived enantiomers, polymorphs, amorphous forms, co-crystals and pharmaceu-
tically acceptable complexes, with no limitations.

[0086] Rifaximin comprised in the pharmaceutical compositions object of the present invention is preferred in a poorly
soluble form when it is used for treating bacterial vaginosis in order to act locally without systemic absorption. This avoids
at the systemic level a potential selection risk of antibiotic-resistant bacterial strains which can occur, even at low plasma
concentrations.

[0087] By selecting different polymorphs of rifaximin, characterized for having different dissolution and absorption, or
a mixture thereof, it is possible to prepare composition, and in particular in the form of tablets, for the treatment of vaginal
infections, and more in particular for different states of infection.
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[0088] The rifaximin granules are then mixed with the mixture comprising the extragranular excipients as described
in Table 1; the mixture is compressed in a compression machine, known in the art for obtaining tablets which are
preferably coated with a filmogen coating.

[0089] The extragranular components present in the pharmaceutical composition in the form of tablets, together with
rifaximin granules, in the amounts described in the present invention, allow the controlled release of rifaximin.

[0090] The rifaximin granules are released from the tablets even in the environment with reduced amounts of aqueous
liquid, such as the physiological environment present in the vagina. The rifaximin granules released by the tablets in the
vaginal cavity exert a topical action in the vaginal mucosa for a proper period of time due to the combined effect of the
fast tablet disintegration rate and reduced rate of granules dissolution.

[0091] The present invention also describes the use of rifaximin pharmaceutical compositions for treating vaginal
infections, for example particular bacterial vaginosis.

[0092] The present invention also relates to the above pharmaceutical composition for use in a method of treating
bacterial infection and in a method of preventing relapse of bacterial infection. In particular the pharmaceutical compo-
sitions object of the present invention, when used as above, do not reduce the Lacfobacilli concentration, which are
necessary for maintaining the vaginal ecosystem and useful in preventing relapsing infections like those reported with
respect to the compositions known in the art.

[0093] The solid pharmaceutical compositions, of the present invention are therapeutically effective at treating bacterial
infections at rifaximin daily doses lower than 500 mg, preferably less than 200 mg, more preferably less than 100 mg
and with a total rifaximin administered less than 700 mg, more preferably less than 500 mg, for obtaining the complete
recovery and the relapse prevention in comparison to the placebo.

[0094] In particular, the compositions in form of tablet comprising rifaximin are effective at treating bacterial infections
as evidence by the reduction of the Nugent score and Amsel criteria, by administering therapeutically effective daily
doses less than 500 mg, preferably less than 200 mg and more preferably less than 100 mg, e.g. 100 mg, 50 mg, 25
mg 12.5 or 2.5 mg, for a treatment time shorter than ten days and in particular shorter than one week, in comparison to
the placebo.

[0095] The tablet compositions can be administered once or several times a day, preferably once a day.

[0096] The described pharmaceutical compositions are characterized in that they exert a selective antibacterial action,
preferably against pathogenic bacteria, rather than against Lactobacilli.

[0097] The composition in form of tablets comprising rifaximin, in amounts less than 500 mg, in particular less than
200 mg and more in particular less than 100 mg, increase and keep the Lactobacilli concentration high even after the
end of the course of the treatment when compared to the placebo.

[0098] Another aspect of the present invention is providing a composition and course of therapy useful in treating
vaginal infections, in both obtaining recovery and preventing relapse of patients suffering from bacterial infections.
[0099] In particular, the described compositions maintain the recovery from the disease for a time period longer than
30 days at the end of a therapy comprising daily administration doses less than 200 mg, preferably less than 100 mg
for an administration time less than one week.

[0100] Another particular aspect of the new pharmaceutical compositions, comprising an amount of rifaximin between
12.5 mg and 100 mg, is to be useful in treating vaginal infections with treatment times shorter than one week. More in
particular, the compositions containing 25 mg rifaximin with a five-day treatment time are shown to be in particular useful
in treating bacterial infections.

[0101] Patients treated with the compositions comprising 25 mg rifaximin who received a tablet once a day for five
days show a higher recovery rate (percent of patients exhibiting recovery at the end of course therapy), according to
Nugent score and Amsel criteria, higher than the one showed by placebo-treated patients.

[0102] In particular, patients treated with the compositions comprising 25 mg rifaximin for five days show a higher
recovery rate of, i.e., 48%, compared to about 25.9% recovery rate of patients treated with 100 mg rifaximin for five
days, about 36% recovery rate of patients treated with 100 mg/day for two days and about 19.2% recovery rate of
placebo-treated patients, as reported in Table 18.

[0103] More in particular, patients treated with the compositions comprising 25 mg rifaximin, show a higher recovery
rate, according to Nugent score, higher than the one obtained by other treated groups. In particular, a higher recovery
rate of 47% if compared to about 25% recovery rate of patients treated with 100 mg rifaximin for five days, about 36%
recovery rate of patients treated for two days and about 19% recovery rate of placebo-treated patients.

[0104] Another aspectof the present invention is given by the fact that the compositions comprising rifaximin in vaginal
tablets lead to athree-pointreduction of the Nugent score in all treated patients if compared to the placebo-treated patients.
[0105] In particular, a three-point reduction of the Nugent score is obtained by a percentage higher than about 65%
in the group of patients treated with the vaginal tablet composition comprising 25 mg rifaximin for five days; by a percentage
higher than 50% of the patients treated with the composition comprising 100 mg rifaximin for five days; by a percentage
higher than 30% of patients in the group treated with the tablet composition comprising 100 mg rifaximin for two days,
if compared to a percentage of about 18% of placebo-treated patients.
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[0106] Moreover, and in particular, vaginal tablet compositions comprising 25 mg rifaximin, when administered to
patients affected by bacterial vaginosis for a course of treatment of five days led to a five-point reduction of the Nugent
score in about 48% of treated patients, about 28% of patients treated with rifaximin 100 mg for five days and about 26%
of patients treated with 10 mg for two days, when compared to a percentage of about 0% of placebo-treated patients.
[0107] Furthermore, and more in particular, the vaginal tablet compositions comprising 25 mg rifaximin for a course
of treatment time of five days lead to a 8-10 point reduction of the Nugent score in a higher percentage when compared
to the other treatment groups, including in this study.

[0108] The described pharmaceutical compositions, due to the property of the combination of selected granular and
extragranular excipients and the preparation process, provide a controlled release of rifaximin in the vagina such as to
be effective with only one dosage administration a day.

[0109] The described pharmaceutical compositions are useful and effective at treating patients affected by vaginal
infections, in particular bacterial vaginosis, at daily doses lower than 200 mg, and in particular at doses comprised
between 100 and 25 mg, e.g. 100 mg, 50 mg 25 mg and 12.5 mg rifaximin, rifaximin with treatment times shorter than
one week.

[0110] Another aspect of the described compositions comprising 25 mg rifaximin in form of vaginal tablets is that they
are useful in treating patients affected by vaginal infections, in particular severe bacterial vaginosis, characterized in
that they have a high Nugent score (> 6, preferably > 7, or more preferably, > 9 or according to 3 out of 4 factors among
the Amsel criteria).

[0111] Another aspect of the present invention are rifaximin compositions of the invention, comprising rifaximin in an
amount from 2.5 mg to 200 mg, and in particular of 100 mg, 50 mg, 25 mg and 12.5 mg, for the use according to the
disclosed treatment time to treat cure and prevent a relapse of bacterial vaginosis.

[0112] Another aspect of the present invention is represented by pharmaceutical compositions comprising rifaximin
characterized in that they are well tolerated and safe when administered, and in particular in that they result in a reduced
systemic absorption showed by the negligible level of rifaximin measured in plasma.

[0113] The solid pharmaceutical compositions in the form of tablets have the unexpected property to release rifaximin
granules in vaginal mucosa even with reduced amounts of vaginal liquid. The results of a clinical trial of the present
invention show that said granules are able to release rifaximin amounts effective in patients affected by bacterial vaginosis
even with treatments with low doses of rifaximin and course of treatment, e.g. not longer than ten days and, in particular,
not longer than five days, and are able to prevent relapse infections through four weeks after the end of a course of
treatment.

[0114] Moreover, it is particularly essential that the tablet composition comprising rifaximin in an amount from 2.5 mg
to 200 mg, and in particular lower than 100 mg, increases and keeps high the Lactobacilli concentration even after the
end of the therapy if compared to the placebo.

[0115] Example 1 describes the preparation of rifaximin granules and the preparation of vaginal tablets comprising
25 mg rifaximin. The tablets are prepared by mixing the rifaximin granules together with extragranular excipients.
[0116] The obtained tablets have a hardness, determined as described in European Pharmacopeia Ed. 7.0, Chapter
2.9.8, ref. 01/2008:20908, higher than 5 Kp and are characterized in that they have a disintegration time, under the
conditions described in European Pharmacopeia Ed. 7.0, Chapter 2.9.2. ref. 01/2008:20902, of about one minute.
[0117] Example 2 describes the preparation of 100 mg rifaximin tablets, wherein the rifaximin granules are mixed
together with extragranular excipients, showing the flexibility of the tablet production process, also when variable amounts
of rifaximin without increasing the weight of the finished tablet. Example 3 describes the preparation of rifaximin tablets
wherein the granules are prepared with different binders, in respect to those used in Example 1, and they are mixed
with extragranular excipients.

[0118] In particular, Example 3 describes the preparation of compositions wherein different excipients are used in
comparison with Example 1 and 2.

[0119] In particular, the disintegrant is chosen from calcium silicate, crospovidone, sodium starch glycolate, or their
mixture; the binder is the hydroxypropyl methylcellulose and the diluent is monohydrate lactose.

[0120] This composition 7, wherein binder is not present in the extragranular excipients illustrate a problem in the
formation of the mixture and by visual inspection the mixture did not appear as homogeneous in the absence of binder.
Example 4 reports the disintegration time obtained according to European Pharmacopeia European Pharmacopoeia,
7.0 2.9.2, ref. 01/2008:20902, of the of rifaximin tablets in Compositions 1-8, prepared according Examples 1, 2 and 3.
The disintegration time varies between about one minute and ten minutes depending on the components comprised in
the compositions; the composition without any disintegrant (Comp. 4), gives a disintegration time of about 5 minutes
and when only crospovidone is present (Comp. 3, 5 and 6), the disintegration time is between 1°30" and 5°30". The lower
disintegration time of composition 3 corresponds to a composition wherein a higher amount of crospovidone is added.
[0121] The lower disintegration times exhibited by the composition 1, composition 2 and composition 7, are preferred,
but the composition 7 is not presently preferred for industrial scale.

[0122] Composition 1 and 2 correspond to the tablets comprising rifaximin in an amountof 25 and 100 mg characterized



10

15

20

25

30

35

40

45

50

55

EP 2 736 488 B1

in that the intragranular binder is copovidone and the extragranular disintegrant is a mixture of crospovidone and calcium
silicate. These compositions are able to disintegrate in a time less than 2 minutes and release rifaximin at the site of action.
[0123] Example 5 describes the preparations of lipophilic ovules wherein rifaximin is between 50 and 200 mg in the
presence of semi glycerides, surfactants and xyloglucan. The rifaximin amount released by the lipophilic ovules after
about two hours is from between 15% and 25% in respect to the total rifaximin comprised in the ovules.

[0124] Example 6 describes the preparation of hydrophilic ovules wherein rifaximin is comprised between 25 and 100
mg in the presence of 2(2-ethoxyethoxy) ethanol, Transcutol, glycerin, polyethylene glycol (PEG) and xyloglucan. These
compositions are characterized by a fast release of rifaximin and the released rifaximin is higher than 70% (w/w) after
20 minutes.

[0125] Example 7 describes the release of compositions in tablets and vaginal ovules prepared as in Examples 1-5,
in a solution with avolume and temperature conditions similar to vaginal physiologic conditions. The different compositions
comprising from 25 to 100 mg rifaximin are compared to evaluate the rifaximin release in a thermostated environment
at 37°C. The amount of rifaximin released in 10 ml aqueous solution is determined spectrophotometrically. The described
experiments show that the tablets comprising 100 mg rifaximin, prepared as described in Example 1 and having the
composition described in Example 2, release after one hour, an amount of rifaximin smaller than about 0.5 mg; the
hydrophilic ovules comprising 100 mg rifaximin release after one hour about 8.5 mg rifaximin, the hydrophilic ovules
comprising 25 mg rifaximin release after one hour about 7 mg rifaximin and the lipophilic ovules comprising about 100
mg rifaximin release after one hour about 4 mg rifaximin.

[0126] Example 8 describes a bioavailability study has been carried out with the pharmaceutical compositions in tablets
described in the present invention, wherein tablets and ovules containing an amount of rifaximin corresponding to 12.5
mg prepared by means of a process identical to the one described in Examples 1 and 4 have been administered to
female New Zealand White Specific Pathogen free (SPF) rabbits, nulliparous and non-pregnant. During the treatment,
no local clinical signs were observed, neither reactions to the treatment, nor body weight variations of the treated animals
if compared to the control group.

[0127] The rifaximin concentration in plasma was determined by a validated LC-MS/MS method having a Lower Limit
of Quantitation (LLOQ) of 0.5 ng/ml.

[0128] Table 15 of Example 8 reports the pharmacokinetic parameters of rifaximin in rabbit after the administration of
vaginal tablets and ovules. Only in some cases the pharmacokinetic parameters are slightly above the LLOQ. The
average value of the maximum plasma, concentration (C,,,) for the ovules is about four times higher than the C,,,
value of the tablets, whereas the value of the area subtended by the plasma concentration curve related to the time
(AUCO-t last) of the ovules is about twelve times higher if compared to the one of the tablets.

[0129] These results show that, by administering the same dosage of rifaximin, the vaginal tablets give a lower plasma
absorption if compared to the ovules. This result is in accord with the dissolution profiles showed in Example 7.

[0130] Example 9 describes the efficacy of rifaximin compositions in ovules and tablets in an animal model, wherein
the vaginal infection was induced by means of inoculation of Gardnerella vaginalis isolated in women affected by bacterial
vaginosis. New Zealand rabbit having a weight comprised between 2 and 3 kg were infected with a saline solution
containing an amount of Gardnerella vaginalis larger than 105 and, in order to obtain a persistent infection, the inoculation
was repeated twice orthrice. Seven days after the lastinoculation the animals were treated with the rifaximin compositions
in tablets and ovules containing rifaximin amounts comprised between 1.5 and 12.5 mg, whose preparation was carried
out according to Example 1 and Example 4, wherein the excipients ratio was proportionally reduced in order to obtain
compositions with different amounts of rifaximin. The rifaximin doses comprised between 1.5 mg and 12.5 mg respectively
correspond to a dose of about 12.5 mg and 100 mg in women, calculated according to the body surface area.

[0131] The compositions did not show any adverse event in the animals and showed, as reported in Tables 16 and
17. The tested rifaximin dosages both in tablets and in ovules lead to a complete eradication of the infection seven days
after the end of the treatment.

[0132] Both ovules and tablets compositions turned out to be effective and well tolerated by the animals. However,
since tablets have lower systemic absorption levels than the ovules, as described in Example 8, must be considered a
more suitable pharmaceutical preparation to be used for patients affected by bacterial vaginosis.

[0133] The clinical study described in Example 12 was carried out with tablets comprising 25 and 100 mg rifaximin,
prepared as described in Examples 1 and Example 2.

[0134] Examples 10 and 11 describe the systemic absorption and the tolerability of rifaximin tablets in a clinical study
on healthy volunteers. The example shows that the plasma concentrations of rifaximin after administration via the
intravaginal route of a tablet containing 100 mg rifaximin are neglectable because they are always below the instrumental
LLOQ of 0.5 ng/ml.

[0135] The efficacy of the composition in tablets at treating bacterial vaginosis was determined by means of a clinical
study carried out on 114 non-pregnant women having an age comprised between 18 and 50 years, and reported in
Example 12. The clinical study described in Example 12 was carried out with tablets comprising 25 and 100 mg of
rifaximin as prepared as described in Example 1 and 2.
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[0136] The primary end point of this trial was the evaluation of the recovery from bacterial vaginosis according to
Nugent score and Amsel criteria at the first control visit (V3) 7-10 days after the end of the therapy.

[0137] The secondary end point of this trial was the recovery from the disease singularly evaluated according to Nugent
score and Amsel criteria, 7-10 days after the end of the therapy, the maintenance of recovery at the second control visit
about one month after the end of the therapy (V4) and the evaluation of the composition of vaginal microbiota by means
of molecular techniques, real-time PCR- and PCR-DGGE (Polymerase Chain Reaction-Denaturing Gradient Gel Elec-
trophoresis). The real-time PCR- is a quantitative technique wherein each DNA sample is amplified with different gender-
and/or species-specific primers whose target is the 16S rRNA bacterial gene or the 16S-23S rRNA region; in particular,
specific probes were used for the Lactobacillus gender, for Gardnerella vaginalis, for Atopobium, for Prevotella and for
Veillonella, since they represent the main bacterial groups suffering from modifications in case of bacterial vaginosis.
On the other hand, PCR-DGGE is a qualitative technique, so that in the present study, the amplification was carried out
with universal primers of eubacteria.

[0138] In particular, patients affected by bacterial vaginosis and not affected by contemporaneous viral, protozoan
and fungal vaginal infections, were assigned to one of the following treatment groups, using a centralized randomization
procedure and a double-blind experimental design:

Group A: patients receiving a vaginal tablet of rifaximin containing 100 mg rifaximin, prepared according to Example
2, once a day for five days, in the evening;

Group B: patients receiving a vaginal tablet of rifaximin containing 25 mg rifaximin, prepared according to Example
1, once a day for five days, in the evening;

Group C: patients receiving a vaginal tablet of rifaximin containing 100 mg rifaximin, prepared according to Example
2, once a day for two days, in the evening, plus a vaginal tablet of placebo, once a day for the remaining three days,
in the evening;

Group D: patients receiving a placebo tablet prepared according to Example 1, wherein the rifaximin amount was
replaced by hydrated lactose, once a day for five days, in the evening.

[0139] The diagnosis of bacterial vaginosis was based on Amsel criteria (at least three out of four positive criteria)
and on Nugent score (equal to or higher than 4). The study included a screening visit (V1) followed by a randomization
visit after seven days (V2), by a first control visit 7-10 days after the end of the therapy (V3) and by a second and last
control visit 28-35 days after the end of the therapy (V4). The evaluation of the attainment of the primary end point was
carried out during visit V3, and the evaluation of the attainment of the secondary end point was evaluated during visit V4.
[0140] Table 18 reports the percent values of patients after treatment with the composition prepared according to
Example 1 and Example 2 in comparison to those treated with placebo. Itis point out from the clinical trial that all groups
of patients treated with the rifaximin tablet compositions showed a percent recovery greater than those treated with
placebo.

[0141] Patients belonging to the group treated with a tablet containing 25 mg rifaximin prepared according to Example
1 for five days showed a percent recovery from the disease greater than the one of the other groups.

[0142] More in particular, patients belonging to the group treated with a tablet containing 25 mg rifaximin (Group B)
prepared according to Example 1 for five days, showed a percent recovery greater than 40%; those treated with a
rifaximin tablet containing 100 mg rifaximin for two days (Group C) showed a percent recovery greater than 30%; those
treated with a tablet containing 100 mg rifaximin for five days (Group A) showed a percent recovery greater than 20%.
The placebo-treated group (Group D) showed a percent recovery of just about 19%.

[0143] Table 19 reports percent values of patients, calculated according to Amsel criteria 7-10 days after the end of
the therapy. This result confirms that the group who received the composition containing 25 mg rifaximin for five days
showed a percent recovery greater than the placebo-treated group.

[0144] Table 20 reports that according to Nugent score, at visit V3, the percent recovery from the disease is greater
in patients belonging to the group treated with the composition comprising 25 mg rifaximin for five days, Group B is
greater than to the other groups and to the placebo treated group.

[0145] In this example describing the clinical study, patients were further classified in "patient with bacterial vaginosis
relapse" and "patient with first occurrence of bacterial vaginosis". The percent recovery from the disease in all rifaximin-
treated groups was greater in patients suffering from a bacterial vaginosis relapse. Moreover, the group treated with 25
mg rifaximin for five days showed a higher percent recovery even in subjects suffering from the first occurrence of the
disease.

[0146] The percentrecovery from the disease, evaluated according to Nugent score and Amsel criteria, in all groups
treated with rifaximin turned out to be higher in patients suffering from a bacterial vaginosis infection if compared to
patients suffering from a first occurrence of bacterial vaginosis. Furthermore, the group treated with rifaximin 25 mg for
five days, Group B, showed a higher percent recovery also in subjects suffering from the first occurrence of the disease,
as reported in Table 23.
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[0147] Patients treated with 25 mg and 100 mg rifaximin in vaginal tablets in the clinical study did not show any
particular adverse event and none of the treated groups showed any case of rifaximin-related vulvovaginal candidiasis
during treatment.

[0148] The reported clinical study showed that the treatment of patients affected by bacterial vaginosis with controlled
release vaginal tablets prepared according to Example 1 and containing 25 mg rifaximin once a day, for five days is
more effective at recovering from the disease.

[0149] Examples 13-16 describe the obtainment of recovery, according to Nugent criteria, in the four groups of patients
enrolled in the clinical study Group A, B, C and D. Example 17 reports a microbiological study carried out on vaginal
rinses of patients treated with 100 mg and 25 mg rifaximin for five days (Groups A and B) and 100 mg rifaximin for two
days (Group C) using molecular techniques, real-time PCR- and PCR-DGGE for determining the composition of vaginal
microbiota.

[0150] Table 28 of Example 17 reports the results obtained by real-time PCR expressed as "ng target DNA/u.g total
genomic DNA", for microbial species, analyzed according to the group of patients involved in the clinical study, visits V3
and V4, if compared to the data obtained by means of the analysis before the treatment.

[0151] Theresults of real-time PCR analysis show a Lactobacilli increase in all groups treated with rifaximin, whereas
the concentrations of pathogenic bacteria such as Gardnerella vaginalis, Atopopium and Prevotella showed a reduction
in all groups treated with rifaximin, if compared to placebo, thus showing the efficacy of the composition in tablets.
[0152] In particular, patients treated with rifaximin in tablets prepared according to Example 1 and comprising 25 mg
rifaximin for five days at visit V3 show a Lactfobacilli increase if compared to the other treated groups.

[0153] Furthermore, the treatment with controlled release tablets, comprising 25 mg rifaximin for a five-day treatment
turned out to be the most effective, both for its activity against anaerobic bacteria and for restoring Lactobacilli, thus
favoring the physiological vaginal microenvironment.

[0154] The analysis of vaginal samples at visit V4 confirmed the data obtained at the visit V3 at the end of the treatment
for patients treated with the composition in vaginal tablets containing 25 mg rifaximin prepared according to Example 1
for a five-day treatment, since the Lactobacilli concentration was maintained, whereas the pathogenic bacteria were
further reduced. This result confirms the selective bactericidal action of the composition described in Example 1 and 2
between pathogenic vaginal bacteria and not against Lactobacilli.

[0155] Also the group of patients treated with the composition in tablets comprising 100 mg, Group A rifaximin for five
days at the visit V4 maintained the rate observed at the third visit 7-10 days after the end of the therapy. The results
obtained by means of the real-time PCR method were confirmed by the PCR-DGGE data, and reported in Example 18,
showing the efficacy of rifaximin treatment at modulating the composition of vaginal microbiota. Also with this technique
the rifaximin dosage which is most effective at modulating vaginal microbiota is the one obtained with the treatment by
means of tablets containing 25 mg rifaximin, once a day for five days.

[0156] Example 18 describes the surprising and unexpected result given by the compositions in tablets containing
rifaximin described in the present invention and the results of the concentrations of vaginal microbiota at visit V4 are
reported in Table 29. The described composition in vaginal tablets comprising rifaximin at treatment doses of 100 mg/5
days, 25 mg/5 days and 100 mg/2 days are effective at maintaining low concentrations of pathogenic bacteria and
increasing the Lactobacilli concentration if compared to placebo.

[0157] In particular, treatment group A, which received a tablet comprising 100 mg rifaximin for five days shows a
twentyfold increase of Lactfobacilli concentration; treatment group B, which received a tablet comprising 25 mg rifaximin
for five days shows a fortyfold increase of Lactobacilli concentration, and treatment group C, which received a tablet
comprising 100 mg rifaximin for two days shows an eightfold increase of Lactobacilli concentration.

[0158] Theresults reported in Table 29 show the selective action that rifaximin composition in tablets forms, prepared
as Examples 1 and 2, favor the Lactobacilli colonization. The Lacfobacilli amount at the visit V4 of Groups B and C, and
in particular in Group B is the prevalent if compared to the pathogenic species present in patients treated with rifaximin,
whereas it remains a minority Lactobacilliamount in patients treated with placebo, also in those who showed a recovery.
[0159] This evidence supports the hypothesis that patients treated with rifaximin preparations can maintain the recov-
ery, whereas the others will probably suffer from a relapse.

[0160] The described composition in vaginal tablets is useful in recovering from the vaginal infection, and in particular
the composition comprising 25 mg rifaximin administered for five days maintains a low concentration of pathogenic
bacteria for about one month after the end of the treatment, and leads to an increase of Lactobacilli concentration in the
vagina.

[0161] Example 19 describes the definition of DGGE profiles of women treated with rifaximin showing a smaller number
of bands indicating the presence of a smaller number of pathogenic species if compared to the starting profiles.
[0162] Table 30 reports the percentage of women having "clusterizing" profiles, wherein it is confirmed a higher intra-
variability in women treated with rifaximin if in comparison to the ones treated with placebo. In particular, it is observed
that the treatment with tablets comprising 25 mg rifaximin for five days has a stronger impact on vaginal microbiota,
leading to percent value smaller than the one of the other treated groups.
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[0163] In order to evaluate the pharmacological action of the examined rifaximin composition, different treatment
groups were compared by means of the so called "Similarity Indexes (SI)".

[0164] Table 31 reports the Sl (Similarity Index) average values confirming that the rifaximin treatment restores a less
complex and more physiological vaginal microenvironment.

[0165] Another criterion used for evaluating the samples is the so called "Richness Index (RI)". This criterion, based
on the bands of each DGGE profile, gives the measure of the complexity of the bacterial population, which is a sign of
disease for the insurgence of new pathogenic species. Table 32 reports the Rl average values measured at visits V1
and V3.

[0166] The results of Table 32 show that vaginal microbiota profiles become less complex in groups treated with
rifaximin preparations if compared to the placebo-treated group.

[0167] The presentinvention discloses pharmaceutical compositionsin controlled release tablets, comprising rifaximin,
useful in treating bacterial vaginosis with negligible systemic absorption, which are able to release rifaximin, also in
presence of small amount of aqueous solutions. In particular, the described compositions act selectively versus photo-
genic bacteria maintaining and favoring the Lactobacilli increase of the vaginal flora.

[0168] Moreover, the compositions of the present invention, are effective in reducing photogenic bacteria, favoring
the Lactobacilli of the vaginal flora, after only a single daily dosage.

[0169] Kitare also provided herein, for example kit comprising the vaginal tablets, comprising effective comprising the
vaginal tablets, comprising effective amount of rifaximin for treating patients with vaginal infections and instruction for
using said compositions.

[0170] Same examples relate to vaginal tablets comprising different amounts of rifaximin and excipients, processes
for their production, the in vivo study in animals and on affected women by vaginal infections are reported.

Example 1
Preparation of rifaximin comprising vaginal tablets: Composition 1

[0171] Solid compositions comprising 25 mg rifaximin have been prepared by means of a process comprising the
following steps:

a) preparing granules comprising rifaximin and mixing the granules in a matrix comprising a mixture of disintegrants;
b) compacting the granules and obtaining the tablets;
c) coating of the obtained tablets with film coating.

[0172] An amount of rifaximin corresponding to 375 g is mixed with the excipients for preparing the granulate, in the
respective quantities as reported in Table 3.

[0173] The excipients, copovidone, hydrated lactose hydroxy propyl methyl cellulose and hydrated lactose were pre-
viously sieved through 1.0 mm mesh sieve. Magnesium stearate, previously sieved through 0.5 mesh sieve, was then
added to the mixture, in the amounts reported in Table 3.

Table 3
Components Granule components amounts (g) | Percentage (%) by weight
Rifaximin 375¢ 11.1
Copovidone (Kollidon VA 64) 84.4¢ 2.5
Hydrated lactose (Tablettose 80) 2881.8¢g 85.4
Magnesium Stearate 33.8¢g 1.0
Total weight 3375¢

[0174] The components are placed in a mixer and mixed for 20 minutes at 15 rpm.

[0175] The mixture was then placed in a rotating compactor by applying a pressure of 75 bar for obtaining the granules.
[0176] The obtained granulate was mixed with calcium silicate (Rxcipient FM1000), crospovidone (Kollidon CL), hy-
drated lactose (Tablettose 80) and copovidone (Kollidon VAG4) in the amounts reported in Table 4, previously sieved
through 1 mm mesh sieve by using an 80 | BIN-like apparatus (Bin) for 20 minutes at 15 rpm. Magnesium stearate was
then added, previously sieved through 0.5 mesh sieve and the final mixture was stirred for three minutes at 10 rpm.
[0177] The final composition of vaginal tablets is reported in Table 4.
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Table 4
Components Components amounts (g) | Percentage (%) by weight
Rifaximin granulate 3375 g granulate 1 18.75% (2.1% rifaximin)
Calcium Silicate (Rxcipient FM1000) 2250 ¢ 12.5%
Crospovidone (Kollidon CL) 540 g 3.0%
Lactose- monohydrate (Tablettose 80) 11390.5 g 63.3%
Copovidone (Kollidon VA64) 253.2¢ 1.4%
Magnesium stearate 19129 1.1%
Total weight 18000 g

[0178] The mixture obtained in step a) was compressed in a compressing machine for obtaining 22.8 x 10.15 mm
sized tablets.

[0179] The tablets were coated by a film coating. The tablets, preheated at 45°C, are placed in a steel vessel wherein
afilmogen solution was sprayed, said solution being formed by 0.22 kg Opadry |l Pink dispersed in 2.88 kg water. Opadry
Il Pink was a powder mixture formed by titanium dioxide, red iron oxide, yellow iron oxide, polyvinyl alcohol and poly-
ethylene glycol.

[0180] The filmogen dispersion was sprayed on the tablets until a tablet average weight corresponding to 1248 mg =
5% (1185.6-1310.4 mg) was obtained.

[0181] The spraying step there was contemporaneous with a drying step of the tablets. After reaching the desired
weight, the spraying step was stopped and the drying step was continued, controlling the tablet water content until a
water content lower than or equal to 5% was obtained.

[0182] The tablets were then kept in moisture-preserving vessels, such as sheets made of three white, aluminum-
coated, PVC/PE/PVDC layers whereon a PVDC layer is spread. The final composition (Composition 1) of the obtained
tablets is reported in Table 5.

Table 5

Component Composition 1 | Percentage (%) by weight
Rifaximin 25 mg 2.0
Magnesium stearate 15 mg 1.2
Copovidone (Kollidon VA 64) 22.5 mg 1.8
Crospovidone (Kollidon CL) 36 mg 2.9

Calcium silicate or (RxCipient FM 1000) 150 mg 12.0
Lactose-monohydrate (Tablettose 80) 951.5 mg 76.2

Filmogen coating (Opadry Il pink 85F34503) 48 mg 3.8

Total weight 1248 mg

[0183] The obtained tablets have average weight between 1185.6 and 1310.4 mg and hardness of about 14.75 Kp.
Example 2

Preparation of vaginal tablets comprising 100 mg rifaximin

[0184] The tablets were prepared as described in Example 1, and Table 6 reports the final composition of tablets
comprising 100 mg rifaximin.

[0185] The tablets were obtained starting from a granulate having the same composition of the granulate reported in

Example 1, Table 3, to which the excipients were mixed before the subsequent compression in order to obtain the final
composition reported in Table 6.
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Table 6
Component Composition 2 | Percentage (%) by weight
Rifaximin 100 mg 8.0
Magnesium stearate 15 mg 1.2
Copovidone (Kollidon VA 64) 22.5 mg 1.8
Crospovidone (Kollidon CL) 36 mg 2.9
Calcium silicate (RxCipient FM 1000) 150 mg 12.0
Lactose monohydrate (Tablettose 80) 876.5 mg 70.2
Filmogen coating (Opadry Il pink 85F34503) 48 mg 3.8
Total weight 1248 mg
Example 3

Preparations of vaginal tablets comprising 25 mg rifaximin (Compositions 3-8)

[0186] Compositions 3-8, comprising 25 mg rifaximin, were prepared according to a process as described in Example 1.
[0187] The composition of granules comprising rifaximin, binder, diluent and lubricant is reported in Table 7.
Table 7
Component Granule A (mg) | Granule B (mg) | Granule C (mg)
Rifaximin 25.00 25.00 25.00
Magnesium stearate 2.25 2.25 2.25
Copovidone (Kollidon VA 64) 5.63 - -
Hydroxypropyl methylcellulose (Pharmacoat 606) - 4.5
Lactose monohydrate (Tablettose 80) 192.12 197.75 197.75

[0188]

with the extragranular excipients as described in Example 1.

Rifaximin comprising granules having the compositions described in Table 7, Compositions A, B, C are mixed

[0189] Compositions 3-8 are reported in Table 8.
Table 8
Component Comp. 3 Comp. 4 Comp. 5 Comp. 6 Comp.7 Comp. 8
(mg) (mg) * (mg) * (mg) (mg) (mg)

Granulate Granulate A Granulate A Granulate A Granulate A Granulate B Granulate C

(225 mg) (225 mg) (225 mg) (225 mg) (225 mg) (225 mq)
Magnesium 12.75 12.75 12.75 12.75 12.75 12.75
Stearate
Copovidone 16.88 16.88 16.88 16.88 - -
(Kollidon VA)
Crospovidone 60.00 - 36.00 36.00 36.00 36.00
(Kollidon CL)
Calcium silicate - - - - 150.00 150.00
Sodium starch - 96.00 24.00 - - -
glycolate
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(continued)

Component Comp. 3 Comp. 4 Comp. 5 Comp. 6 Comp.7 Comp. 8
(mg) (mg) * (mg) * (mg) (mg) (mg)

Pregelatini-zed - - - 150.00 - -

starch

Hydroxypropyl - 16.88

methylcellulose

Lactose- 885.37 849.37 885.37 759.37 776.25 759.37

monohydrate

Filmogen coating 30.8-43.5 30.8-43.5 30.8-43.5 30.8-43.5 30.8-43.5 30.8-43.5

Comp.= Composition * referential

[0190] Composition 7 showed, by visual inspection, a consistent dishomogeneity of the powder with the presence of
large aggregates.

Example 4
Determination of disintegration time of rifaximin tablets; Compositions 1-8

[0191] Disintegration times of tablets with the compositions 1-8, prepared according to Examples 1, 2 and 3 were
obtained as described in European Pharmacopoeia 7.0 2.9.2, ref. 01/2008:20902.

[0192] Tablets having Compositions 1-8 are placed on a net in a water bath heated at 37°C and the lower part of the
tablet is on contact with water.

[0193] Thetabletdisintegrationtimes are evaluated both visually and, if necessary, by means of a glass rod for verifying
its loss of consistence. The analysis was repeated on six tablets and the average time was calculated.

[0194] The obtained results are reported in Table 9.

Table 9

Comp.1 | Comp.2 [ Comp.3 | Comp.4 | Comp.5 [ Comp.6 | Comp.7 | Comp. 8

Disintegration time 140" 1’35" 1’50" 500" 230" 530" 145" 5°30"

Example 5
Preparation of lipophilic ovules comprising rifaximin and evaluation of rifaximin release

[0195] Ovules containing 50 mg and 200 mg rifaximin, in the presence of semi-glycerides with surfactant (Suppocire
BS2X) in the presence and in the absence of xyloglucan, have been prepared. The respective compositions have the
amounts reported in Table 10.

[0196] The ovules have been prepared by melting semi-glycerides at 40°C and successively dispersing the other
components in the melted mass of the triglyceride. The melted mass was then placed in the special moulds and cooled
for obtaining the ovules.

Table 10
Component OV-LIP. 1 OV-LIP. 2 OV-LIP. 3 OV-LIP. 4 OV-LIP. 5
(mg) (mg) (mg) (mg) (mg)
Rifaximin 200 200 50 50 100
Xyloglucan - 30 - 30 -
Suppocire BS2X (semi- 2800 2770 2950 2720 2900
glycerides)

[0197] An ovule of each OV-LIP composition 1-5, reported in Table 10, was then placed in a cylinder containing 900
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ml water at 37°C under stirring and the amount of rifaximin released in time is determined by spectrophotometry and
reported in Table 11.
[0198] The experiments were repeated in six different vessels and the average obtained value was determined.

Table 11

Time (min.) | Dissolution values (j.g/ml)
OV-LIP.1 | OV-LIP.2 | OV-LIP.3 | OV-LIP.4 | OV-LIP.5

0 0.0 0.0 0.0 0.0 0.00
5 0.8 0.6 0.8 1.8 n.d
10 1.6 2.1 1.2 1.4 0.20
20 34 1.9 2.8 2.0 nd
30 4.1 3.0 3.6 33 0.28
40 4.3 3.4 3.7 2.7 0.35
50 4.8 3.8 4.3 2.8 n.d
60 5.8 4.8 4.8 37 0.37
70 7.2 5.0 5.9 52 nd
80 8.4 6.9 6.5 6.5 n.d
90 9.4 7.9 7.0 7.2 n.d
100 10.2 11.8 7.7 8.0 nd
110 18.6 13.6 9.5 10.0 nd
120 21.1 16.5 16.4 19.0 n.d

Example 6
Preparation of hydrophilic ovules comprising rifaximin and evaluation of rifaximin release
[0199] Ovules containing 100 mg rifaximin with excipients and with different amounts of these latter in order to evaluate

their effect on rifaximin release, have been prepared.
[0200] The six compositions of hydrophilic ovules (OV-IDR 1-6) and the relative compositions are reported in Table 12.

Table 12

Composition (mg)
Component

OV-IDR.1 | OV-IDR.2 | OV-IDR.3 | OV-IDR.4 | OV-IDR.5 | OV-IDR. 6
Rifaximin 100 100 100 100 100 25
Transcutol 400 400 250 - - 400
Glycerin 400 400 250 400 800 400
Xyloglucan 150 - 150 150 150 150
PEG 4000 1950 2100 1950 1950 1950 2025
Water - 300 400 - -

[0201] A hydrophilic ovule with OV-IDR compositions 1-6 was placed in a cylinder containing 90 ml water and the
rifaximin amount was determined by spectrophotometric analysis. The test was repeated on six ovules.
[0202] The rifaximin amounts relating to compositions 5-9, released in time, are reported in Table 13.

17



10

15

20

25

30

35

40

45

50

55

EP 2 736 488 B1

Table 13

Dissolution values (ng/ml)
Time (min.)

OV-IDR.1 | OV-IDR.2 | OV-IDR.3 | OV-IDR.4 | OV-IDR.5 | OV-IDR. 6
0 0.00 0.00 0.00 0.00 0.00 0.00
5 22.30 29.41 3.16 1.35 25.72 n.d.
10 37.85 57.99 6.33 2.64 49.15 n.d.
20 56.92 105.81 12.07 3.38 91.60 0.38
30 66.39 124.15 15.23 3.62 112.72 0.64
40 72.30 127.45 16.63 3.72 115.00 n.d.
50 76.26 102.55 17.16 3.72 101.45 0.60
60 78.81 59.28 17.27 3.76 78.08 0.70
70 79.29 35.07 17.32 3.77 53.12 n.d.
80 77.23 24.69 17.29 3.76 35.28 n.d.
90 72.52 19.70 15.93 3.77 16.12 n.d.
100 65.62 16.98 15.86 3.77 12.42 n.d.
110 60.35 15.31 20.74 3.77 10.35 n.d.
120 54.76 14.09 23.73 4.87 0.00 n.d.

Example 7
Comparison of the release of rifaximin from vaginal tablets, hydrophilic and lipophilic ovules.

[0203] A lipophilic ovule containing 100 mg rifaximin, prepared according to Example 5, and a hydrophilic ovule
prepared according to Example 6, respectively containing 25 and 100 mg rifaximin and a tablet prepared according to
Example 2 containing 100 mg rifaximin were placed in a bag containing 10 ml water in an environment heated at 37°C.
The rifaximin amount released was measured at regular time intervals. The experiment was repeated thrice for each
composition.

[0204] Therifaximinreleased by the examined compositions was measured in time by means of UV spectrophotometry
and the rifaximin concentrations are reported in Table 14.

Table 14
Dissolution values (mg/ml)
Time (min.)
OV-IDR. 1 OV-IDR. 6 OV-LIP. 5 Tablets Composition 2

0 0.00 0.00 0.00 0.00
15 0.56 0.38 0.21 0.06
30 0.56 0.64 0.28 0.07
45 0.63 0.61 0.40 0.11
60 0.82 0.70 0.37 0.05

OV-IDR.1: prepared as in Example 6 and containing 100 mg rifaximin;
OV-IDR.6: prepared as in Example 6 and containing 25 mg rifaximin;

OV-LIP.5: prepared as in Example 2 and containing 100 mg rifaximin.
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Example 8
Bioavailability study in rabbit by intravaginal route of rifaximin when administered in vaginal tablets and ovules.

[0205] Twelve female New Zealand White Specific Pathogen free (SPF) rabbits, nulliparous and non-pregnant (6 in
each group) were treated with vaginal tablets and ovules containing 12.5 rifaximin prepared as in Example 1 and 4, in
single dose. During the treatment no local clinical signs, no treatment reaction, no variation of body weight were observed
in the treated animals if compared to the control group.

[0206] The heparinized blood was taken from the marginal ear vein, predose and about 1, 2, 4, 6, and 24 hours after
the administration. The rifaximin concentration in plasma was determined by a validated LC-MS/MS method with a LLOQ
of 0.5 ng/ml.

[0207] The pharmacokinetic analysis was carried out according to a standard non-compartmental analysis and the
following pharmacokinetic parameters were calculated:

Cmax: Maximum concentration determined in plasma

tmax: time necessary to reach the max plasma concentration

AUC g 1ast): area subtended by the plasma concentration curve related to the time from t=0 (predose) to last time
(last quantifiable concentration)

AUC(inf): area subtended by the plasma concentration curve related to the time from t=0 to t=infinity

[0208] Table 15 reports pharmacokinetic parameters after administration of vaginal tablets and ovules containing 12.5
mg rifaximin.

Table 15

Pharmacokinetic parameters

Preparations
tmax (hour) | Cppay (ng/ml) | AUC g, 56 (ng/ml) | AUC;png (ng/mim-h)

Ovules 2 6.06 = 5.38 26.74 + 28.31 20.57 (n=2)

Tablets 1 148 = 0.8 212 = 1.08 N/C

Example 9
Determination of efficacy of rifaximin compositions in ovules and vaginal tablets, in an animal infection model.

[0209] The efficacy of vaginal compositions in rifaximin containing tablets and ovules was evaluated in an animal
model of bacterial infection persistent in the rabbit.

[0210] The vaginal infection model was induced by inoculation of Gardnerella vaginalis isolated from women affected
by bacterial vaginosis. The bacterial strains were grown in agar of bovine red blood cells at 37°C by adding a DIFCO-
C supplement and were kept under controlled atmosphere 5% CO, for 24-48 hours.

[0211] For developing the model of animal infection, New Zealand rabbits (Oryctolagus cunicolis) having a weight
comprised between 2 and 3 kg were used.

[0212] The animals were anesthetized by injecting via intramuscular route a mixture of ketamine (30 mg/kg) and
xylazine (2 mg/kg) both at the time of inoculation and at the time of administration of rifaximin in tablets or ovules.
[0213] Before the infection, the animals had been treated with 1 ml 10% enrofloxacin solution for reducing the endog-
enous Lactobacilliand facilitating the growth of pathogenic agent. The infection was induced by inoculating in the animals
vagina 1 ml of sterile saline solution containing 106-7 UFC (Unit Forming Colony) of Gardnerella vaginalis by using a
22-24G Teflon catheter. The presence of G. vaginalis in the animals was verified before the inoculation and 24 and 48
hours after the inoculation.

[0214] The animals were inoculated twice and thrice at time intervals of three days. After 14 days the last inoculation
all animals were treated with 1 ml 10% enrofloxacin solution to verify the model sensitivity to antibiotics. The treatment
healed the infection, thus confirming that the model can be used to evaluate the efficacy of antibiotics administered via
the intravaginal route.

[0215] The presence of G. vaginalis was verified by vaginal buffer 1, 2, 4, 10 and 14 days after the last inoculation,
putting the vaginal buffers in agar plates of bovine red blood cells with DIFCO-C supplement and growing them at 37°C
for 48 hours. The presence of G. vaginalis was verified by means of microscope (1000x) morphological identification
and with Gram staining.
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[0216] The animals with persistent infection were then treated with tablets and ovules containing rifaximin in the
amounts 1.5, 3, 6 and 12.5 mg.

[0217] The compositions in form of tablets containing rifaximin for the animal studies, were prepared according to
Example 1, wherein the excipients ratio is proportionally reduced in order to obtain compositions with different rifaximin
amounts.

[0218] The ovules for the animal studies, were prepared according to Example 5, composition OV-2, wherein the
excipients were proportionally reduced in order to obtain compositions with different rifaximin amounts.

[0219] A rifaximin containing vaginal ovule or tablet was inserted in the vagina and, in the case of vaginal tablets, 1
ml physiological solution at 37°C was introduced to facilitate the tablet disintegration. No adverse event was observed
during treatment.

[0220] Three and seven days after the end of the rifaximin treatment, the presence of Gardnerella vaginalis was
evaluated by means of vaginal buffers as previously described.

[0221] The vaginal buffers were considered positive if 10 or more colonies were counted, and the presence of malo-
dorous vaginal discharges was the clinical sign of the occurred infection.

[0222] The efficacy of vaginal tablets prepared as in Example 1 with different rifaximin doses, expressed according
to the percent eradication of the infection caused by Gardnerella spp. in the rabbit is reported in Table 16.
Table 16
Number of animals | Rifaximin Dose (mg) Eradication (%)
After 3 days | After 7 days

6 0 0 0

8 1.5 88 100

8 3 63 100

8 6 88 100

12 12.5 100 100

[0223] The efficacy of vaginalovules prepared as in Example 4 with different rifaximin doses at eradicating the persistent
infection caused by Gardnerellaspp. in the rabbit, is expressed as a percentage of eradication anditis reportedin Table 17.
Table 17

Number of animals | Rifaximin Dose (mg) Eradication (%)
After 3 days | After 7 days
6 0 0 0
8 1.5 100 100
8 3 88 100
8 6 88 100
12 125 100 100

[0224]

the non treated rabbits (control rabbits) remained infected.
[0225] After the treatment also all clinical signs disappeared.

Example 10

Determination of systemic absorption, local and systemic tolerability with a pharmacokinetic study (clinical

trial Phase |) of rifaximin vaginal tablets.

The analysis of rabbits treated with rifaximin were negative for 7 days after the end of the treatment, whereas

[0226] A Phase |, on healthy volunteers is carried out to evaluate the possible systemic absorption and local and
systemic tolerability of rifaximin vaginal tablets after single administration via the vaginal route was determinate.
[0227] A single dose rifaximin vaginal tablets 100 mg, prepared as described in Example 8, was administered to 24
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healthy volunteers having an age comprised between 18 and 50 years.

[0228] Blood samples were taken from each subject (S) before the administration (time 0) and after the administration,
namely after 30 minutes, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16 and 24 hours after the administration of the single dose of
rifaximin vaginal tablets 100 mg. The samples were analyzed by liquid chromatography equipped with mass spectrometry
detector, with a lower limit of quantization (LLOQ) of rifaximin concentration 0.5 ng/ml.

[0229] All rifaximin plasma concentrations, at different times, in the analyzed subjects, turned out to be under the
analytical detection limit.

Example 11
Determination of tolerability after administration of rifaximin vaginal tablets

[0230] In Phase | study it has also been evaluated, local and systemic tolerability on 24 healthy volunteers after a
single administration of a vaginal tablet containing 100 mg rifaximin.

[0231] No subject showed vaginal itching or pain at different times after the administration, thus confirming a good
local tolerability. Only a volunteer showed a light vaginal pain, spontaneously ended a few hours later.

[0232] For the evaluation of systemic tolerability vital signs such as ECG, biochemical parameters in blood and urine,
and adverse events reported by the volunteers were monitored. The absence of detectable systemic concentrations of
rifaximin and systemic symptoms indicates a good tolerability of the vaginal tablet containing 100 mg rifaximin.

Example 12
Treatment of bacterial vaginosis with rifaximin vaginal tablets

[0233] The example describes the clinical trial Phase Il carried out on 114 patients affected by bacterial vaginosis,
non-pregnant, having an age between 18 and 50 years.

[0234] The diagnosis of bacterial vaginosis was based on Amsel criteria, wherein at least three criteria out of four must
be positive, and on the Nugent score, wherein a score higher than four indicates the presence of pathogenic vaginal
bacteria.

[0235] The objectives of the trial were the evaluation of recovery from bacterial vaginosis both according to Amsel
criteria (Amsel index < 3) and according to Nugent score (Nugent index < 4) 7-10 days after the end of the therapy.
[0236] The secondary objectives of the trial were the recovery, separately evaluated according to Amsel criteria and
to Nugent score, at the first control visit (V3), the continued recovery at the second control visit (V4) and the evaluation
of the composition of vaginal microbiota by means of PCR and PCR-DGGE.

[0237] In particular, the patients affected by bacterial vaginosis and not affected by contemporaneous viral, protozoan
and fungal vaginal infections were assigned to one of the following treatment groups using a centralized randomization
procedure and a double-blind experimental design:

Group A: 21 patients receiving a vaginal tablet of rifaximin containing 100 mg rifaximin, prepared according to
Example 2, once a day for five days, in the evening;

Group B: 23 patients receiving a vaginal tablet of rifaximin containing 25 mg rifaximin, prepared according to
Example 1, once a day for five days, in the evening;

Group C: 19 patients receiving a vaginal tablet of rifaximin containing 100 mg rifaximin, prepared according to
Example 2, once a day for two days, in the evening, plus a vaginal tablet of placebo, once a day for the remaining
three days, in the evening;

Group D: 22 patients receiving a placebo tablet prepared according to Example 1, wherein the rifaximin amount
was replaced by lactose monohydrate, once a day for five days, in the evening.

[0238] The study included a screening visit (V1) followed by a randomization visit after seven days (V2), by a first
control visit 7-10 days after the end of the therapy (V3) and by a second and last control visit 28-35 days after the end
of the therapy (V4). The evaluation of the attainment of the primary objective was carried out during visit V3, and the
evaluation of the attainment of the secondary objectives was evaluated during the second and last visit (V4). Table 18
reports the percent recovery from the disease at the visit V3, according to both evaluation criteria, namely the clinical
one (Amsel) and the microbiological (Nugent).
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Table 18

Recovery from the disease at the visit V3 according to both evaluation criteria, the clinical one (Amsel) and
the microbiological one (Nugent)

Group A B C D
Administered Rifaximin 1 tablet 100 Rifaximin 1 tablet 25 mg Rifaximin 1 tablet 100 Placebo
dose mg x 5 days x 5 days mg X 2 days

Recovered 25.9 48.0 36.0 19.2
patients (%)

[0239] The recovery evaluated according to Amsel clinical criteria at the visit V3 is reported in Table 19.

Table 19

Recovery from the disease at the visit V3 according to the clinical evaluation criteria (Amsel)

Group A B C D
Administered Rifaximin 1 tablet 100 mg Rifaximin 1 tablet 25 mg Rifaximin 1 tablet 100 mg Placebo
dose x 5 days x 5 days X 2 days

Recovered 66.7 80.0 72.0 42.3

patients (%)

[0240] The recovery was evaluated according to Nugent score by using a Gram stained slide and by evaluating the
proportion between Lactobacilli and other bacteria such as Gram-variable or Gram-negative coccobacilli, Gram-variable
curved bacilli.

[0241] Table 20 reports the values obtained in the various groups of patients treated according to Nugent criteria.

Table 20
Recovery from the disease at the visit V3 according to the microbiological evaluation criteria (Nugent)
Group A B Cc D
Administered Rifaximin 1 tablet 100 mg Rifaximin 1 tablet 25 mg Rifaximin 1 tablet 100 mg Placebo
dose x 5 days x 5 days x 2 days
Recovered 259 48.0 36.0 19.2
patients (%)

[0242] The continued recovery was evaluated at the fourth visit V4. Table 21 reports the percent recovery from the
disease at the visit V4.

Table 21

Recovery from the disease at the visit V4 according to both evaluation criteria, the clinical one (Amsel) and
the microbiological one (Nugent)

Group A B C D
Administered Rifaximin 1 tablet 100 Rifaximin 1 tablet 25 mg Rifaximin 1 tablet 100 Placebo
dose mg x 5 days x 5 days mg X 2 days

Recovered 14.8 28.0 4.0 7.7
patients (%)
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Table 22

Recovery from the disease at the visit V4 according to both evaluation criteria, the clinical one (Amsel) and
the microbiological one (Nugent) in patients suffering from a first episode or a relapse of bacterial vaginosis

Group A B C D

Administered dose Rifaximin 1 tablet Rifaximin 1 tablet Rifaximin 1 tablet Placebo
100 mg x 5 days 25 mg x 5 days 100 mg x 2 days

Recovery of patients 14.3 417 25.0 214

suffering from a first episode
of bacterial vaginosis (%)

Recovery of patients after 38.5 53.8 46.2 16.7
relapse of bacterial vaginosis
(%)

[0243] The determination of the adverse eventwas carried out by evaluating both local and systemic effects in patients
taking the rifaximin tablets.

[0244] The adverse events reported by patients were registered, and the most frequent one was the rifaximin related
vulvovaginal itching and burning.

[0245] In Table 23 it is reported the percentage of patients belonging to different treatment groups who reported
adverse events both systemic and local, vulvovaginal itching and burning related to rifaximin.

Table 23

Frequency of adverse events

Group A B C D

Administered dose Rifaximin 1 tablet 100mg | Rifaximin1tablet25mg | Rifaximin 1 tablet 100 mg Placebo
x 5 days x 5 days X 2 days

Patients with 357 34.6 7.7 46.0

adverse events (%)

Patients with 25.0 19.2 3.8 19.2

vulvovaginal itching

(%)

Patients with 3.6 19.2 3.8 30.8

vulvovaginal
burning (%)

[0246] No rifaximin related vulvovaginal candidiasis were showed during treatment in any of the treated groups.
Example 13

Evaluation of patients showing a decrease greaterthan or equal to 3 points at the visit at the end of the treatment
(V3) when compared to the visit before the therapy.

[0247] Patients enrolled in the clinical trial and belonging to treatment groups A, B, C and D, as described in Example
12, showed at the visit before the therapy Nugent score values between 7 and 10.

[0248] Table 24 reports the number and percentage of patients who, at the visit at the end of the therapy, showed a
decrease of Nugent score higher than or equal to 3 points.
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Table 24

Decrease > 3 points of Nugent score at the visit V3

Group A B C D

Administered dose Rifaximin 1 tablet 100 Rifaximin 1 tablet 25 Rifaximin 1 tablet 100 Placebo
mg x 5 days mg x 5 days mg x 2 days

Patients with decreased 52.4 65.2 36.9 18.2

Nugent score > 3 points (%)

Example 14

Evaluation of patients showing a decrease greaterthan or equal to 3 points at the visit at the end of the treatment
(V3) in comparison to the visit before the therapy (V1)

[0249]

Patients enrolled in the clinical trial and belonging to treatment groups A, B, C and D, as described in Example
12, showed at the visit before the therapy Nugent score values between 7 and 10.

[0250] Table 25 reports the number and percentage of patients who, at the visit at the end of the therapy, showed a
decrease of Nugent score higher than or equal to 5 points.
Table 25
Decrease > 5 points of Nugent score at the visit V3
Group A B Cc D
Administered dose Rifaximin 1 tablet 100 Rifaximin 1 tablet 25 | Rifaximin 1 tablet 100 Placebo
mg x 5 days mg x 5 days mg x 2 days
Patients with decreased 28.6 47.8 26.3 0.1
Nugent score > 5 points (%)

Example 15

Evaluation of patients showing a decrease higher than or equal to 8 points at the visit at the end of the treatment
(V3) when compared to the visit before the therapy (V1)

[0251]

[0252]

decrease of Nugent score higher than or equal to 8 points.

Table 26

Patients enrolled in the clinical trial and belonging to treatment groups A, B, C and D, as described in Example
12, showed at the visit before the therapy Nugent score values between 7 and 10.
Table 26 reports the number and percentage of patients who, at the visit at the end of the therapy, showed a

Decrease > 8 points of Nugent score at the visit V3

Nugent score > 8 points (%)

Group A B C D

Administered dose Rifaximin 1 tablet 100 Rifaximin 1 tablet 25 Rifaximin 1 tablet 100 Placebo
mg x 5 days mg x 5 days mg x 2 days

Patients with decrease 14.29 17.39 15.79 0

Example 16

Determination of patients not responding to the therapy with the vaginal tablets comprising rifaximin

[0253]

12, showed at the visit before the therapy Nugent score values comprised between 7 and 10.

[0254]
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respond to the therapy itself, registering a decrease of Nugent score of 0 points, or showed a worsening of the disease,
thus registering an increase of the Nugent score.

Table 27
Decrease 0 points of Nugent score at the visit V3
Group A B Cc D
Administered dose Rifaximin 1 tablet 100 Rifaximin 1 tablet 25 | Rifaximin 1 tablet 100 Placebo
mg x 5 days mg x 5 days mg x 2 days
Patients with decreased 9.52 17.39 36.84 68.18
Nugent score < 0 points (%)

Example 17

Determination of the composition of vaginal microbiota with quantitative real-time PCT technique, at the visits
V1 and V3

[0255] During the clinical trial, described in Example 12, samples of vaginal cleansing were collected and the compo-
sition of vaginal microbiota was determined by means of the quantitative real-time PCR.

[0256] With the real-time PCR the DNA samples are amplified with gender- and/or species-specific primers whose
target is the 16S rRNA bacterial gene or the 16S-23 S rRNA region.

[0257] In particular, specific probes were used for the Lactobacillus gender, for Gardnerella vaginalis, for Atopobium,
for Prevotella and for Veillonella, since they represent the main bacterial groups suffering from modifications in case of
bacterial vaginosis.

[0258] Table 28 reports the values of real-time PCR relating to bacterial genders and species quantified in vaginal
cleansings of women belonging to the different treatment groups, expressed as total target DNA ng/genomic DNA n.g,
for microbial species tested for each group at the visit V3 if compared to the visit V1.
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Table 28
Target DNA/genomic vaginal DNA (ng/pg)
o , (average * SD)
3 | Dose Visit Gardne-
& Lacto rella Atopo- Prevotella | Veillonella
bacillus bium
vaginalis
1.683E+01 | 3.492E+01 | 9.307E+01 { 1.880E+01 | 4.128E-02
Rifaximin | V1@ % + * * *
A 1 tablet 1.695E+00 | 7.994E+00 | 7.086E+00 | 3.182E+00 | 1.341E-02
100 mg 2.009E+01 | 2.356E+01 | 6.146E+01 | 1.220E+01 | 7.807E-03
x 5 days vt + + + + +
2.885E+00 | 3.386E+00 | 3.623E+00 | 1.324E+00 | 4.069E-03
1.006E+01 | 1.194E+02 | 1.082E+02 | 1.847E+01 | 3.492E-02
Rifaximin | v1® t + t % +
1 tablet 6.863E-01 | 1.393E+01 | 1.388E+01 | 1.308E+00 | 1.118E-02
5 25mg 3.378E+01 | 6.626E+01 | 4.880E+01 | 3.712E+00 | 1.761E-02
x5days | v3® + * + + *
4.434E+00 | 1.312E+01 | 1.444E+01 | 8.556E-01 8.45i E-03
1.266E+01 | 6.674E+01 | 1.704E+02 | 1.791E+01 | 2.214E-01
Rifaximin | V1 % + + + +
c 1 tablet 1.378E+00 | 9.774E+00 | 2.164E+01 | 2.802E+00 | 5.992E-02
100 mg 2.536E+01 | 2.944E+01 | 5.999E+01 | 7.248E+00 | 5.642E-03
x2days | V3@ + + + + +
2.110E+00 | 6.199E+00 | 1.260E+01 | 2.176E+00 | 2.001E-03
1.488E+01 | 1.272E+02 | 1.210E+02 | 1.729E+01 | 1.878E-02
vi + + t t t
1.482E+00 | 1.406E+01 | 1.943E+01 | 3.359E+00 | 3.581E-03
D Placebo 9.040E+00 | 6.674E+01 | 6.671E+01 | 1.292E+01 | 4.826E-02
V3 t t % t >
1.039E+00 | 8.032E+00 | 1.015E+01 | 2.537E+00 | 1.600E-02
(i) 27 patients; (ii) 25 patients; (iii) 25 patients; (iv) 25 patients
[0259] Comparing the values at the visit V1 to the ones at the visit V4, the results show that the amounts of all pathogenic

species were reduced, whereas in the same comparison the Lactobacilli were increased. In particular, for Group B these

differences were all statistically remarkable, with the exception of Veillonella.
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Example 18

Determination of the composition of vaginal microbiota with quantitative real-time PCR at the visits V1 and V4
after treatment with the rifaximin vaginal tablets.

[0260] The composition of vaginal microbiota was determined by means of the quantitative real-time PCR technique
of patients maintaining their recovery at the visit V4, 30-40 days after the end of the therapy, and the DNA samples
amplified with gender- and/or species-specific primers were evaluated by means of the real-time PCR technique.
[0261] In particular, specific probes were used for the Lacfobacillus gender, for Gardnerella vaginalis, for Atopobium,
for Prevotella and for Veillonella, since they represent the main bacterial groups suffering from modifications in case of
bacterial vaginosis.

[0262] Table 29 reports the values of real-time PCR relating to target bacterial genders and species quantified in
vaginal rinses of women belonging to the different treatment groups, expressed as total target DNA ng/genomic DNA
g, for microbial species tested for each group at the visit V4 when compared to the values observed at the visit V1 of
all treated patients.
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Table 29
a Dose Visit Target DNA/genomic or vgginal DNA (ng/ug)(average * SD)
3 Lacto Gardnerella Atopo- Prevotella | Veillonella
& bacillus vaginalis bium
A | Rifaximin v1™ | 1.683E+01 3.492E+01 9.307E+01 | 1.880E+01 | 4.128E-02
1 tablet + 4 + * +
100 mg 1.695E+00 | 7.994E+00 | 7.086E+00 | 3.182E+00 | 1.341E-02
x 5 days v4" | 2 130E+01 | 3.067E+00 | 5.348E+00 | 4.296E-02 | 0.000E+00
t t t t +
2.152E+0C | 2.904E-01 5.819E-01 | 1.232E-02 | 0.000E+00
B | Rifaximin | V1™ | 1.006E+01 1.194E+02 | 1.082E+02 | 1.847E+01 | 3.492E-02
1 tablet t S t t x
25mg 6.863E-01 1.393E+01 1.388E+01 | 1.308E+00 | 1.118E-02
x5days | V4™ | 3957E+01 | 1.757E+01 | 2.825E+01 | 2.345E+00 | 0.000E+00
+ + + + +
9.400E+00 | 2.908E+00 | 2.719E+00 | 2.348E-01 | 0.000E+00
C | Rifaximin | VA | 1.266E+01 | 6.674E+01 1.704E+02 | 1.791E+01 | 2.214E-01
1 tablet x 5 -4 x 5
100 mg 1.378E+00 | 9.774E+00 | 2.164E+01 | 2.802E+00 | 5.992E-02
x2days | V4™ | 8.959E+00 | 7.509E+01 | 1.399E+02 | 5.400E+01 | 2.748E-01
t * + + +
1.725E+00 | 1.295E+01 1.708E+01 | 1.003E+01 | 1.020E-01
D | Placebo ViV 1 1 488E+01 1.272E+02 | 1.210E+02 | 1.729E+01 | 1.878E-02
| + + * + +
1.482E+00 | 1.406E+01 | 1.943E+01 | 3.35GE+00 | 3.581E-03
v4™ | 1 408E+01 | 6.095E+01 | 2.537E+01 | 1.444E-01 | 0.000E+00
+ t t + +
9.778E-01 4 117E+00 | 1.323E+00 | 3.709E-02 | 0.000E+00

(i), 27 patients; (ii) 6 patients; (iii) 25 patients; (iv) 12 patients;

(v) 25 patients; (vi) 9 patients; (vii) 9 patients; (viii) 4 patients.

Example 19

Determination of the composition of vaginal microbiota with the PCR-DGGE after treatment with the rifaximin
preparations

[0263] During the clinical trial samples of vaginal rinses were taken, and the composition of vaginal microbiota was
determined by means of the PCR-DGGE technique, allowing the identification of various bacterial DNA through an
electrophoretic process and a DNA amplification with universal primers for the bacterial 16S rRNA region. The result of
this technique was a sequence of visible bands, called clusters, wherein each of them is representative for the DNA of
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bacterial species present in the considered sample.

[0264] The analysis of clusters of DGGE profiles of samples, carried out by using the FPQuest software (Bio-Rad)
gives the information relating to the similarity of two samples. In the specific case wherein the recovery is intended as
reduction of pathogenic species, it is positive that the sample of a patient after treatment is quite different from the sample
of the same patient before treatment.

[0265] The analysis was carried out with vaginal samples at the visits V1, V3 and V4 for the four groups A, B, C and
D of treated patients. Table 30 reports the percent of patients with "clusterizing” profiles.
Table 30
Percent of patients with clusterizing profiles
Group A B C D
Administered Rifaximin 1 tablet 100 mgx | Rifaximin 1 tablet 25 mgx | Rifaximin 1 tablet 100 mg x Placebo
dose 5 days 5 days 2 days
V1 vs. V3 (%) 37 24 28 56
V1vs. V3 vs. 0 0 11 50
V4 (%)
[0266] The results reported in Table 30 show that there is high variability in the bacterial population identified at V1,

V3 and V4 in patients treated with rifaximin preparations, thus showing that the vaginal microbiota was significantly
modified by the pharmacological action of rifaximin at the concentrations released by the administered preparations.
[0267] In particular, it turns out that the preparation administered to Group B patients is most effective at the visit V3.
[0268] The effect of rifaximin preparations was further confirmed after the visit V4, wherein, in particular in Groups A
and B, the bacterial population is radically modified.

[0269] In order to evaluate the pharmacological action of the examined rifaximin preparations, different treatment
groups were compared through the so called Similarity Indexes (S1). The analysis consists in evaluating the similarity
of electrophoretic profiles calculated on the basis of the Pearson correlation coefficient. In the examined case, Slindicates
the percent similarity between two or more DGGE profiles belonging to the same woman at the different visits.

Table 31
Similarity Index
Group A B C D
Administered Rifaximin 1 tablet 100 mg Rifaximin 1 tablet 25 mg | Rifaximin 1 tablet 100 mg Placebo
dose x 5 days x 5 days X 2 days
V1-V3 61.6 48.4 54.0 75.4
V1-V4 52.1 40.0 471 57.6
V3-V4 66.8 62.1 42.8 58.7
V1-V3-V4 50.8 36.4 37.6 56.7
[0270] The results of Table 31 indicate that in the comparison case V1-V3 the similarity index of the groups treated

with the rifaximin preparations is significantly different from the one of the placebo group.

[0271] Another adopted criterion of evaluation of the samples is the so called Richness Index (RI). This criterion, based
on the bands of each DGGE profile, gives the measure of the complexity of the bacterial population, which is a sign of
disease for the occurrence of new pathogenic species. Table 32 reports the RI average values, measured at the visits
V1 and V3.

Table 32

Richness Index

Group A B C D
Administered Rifaximin 1 tablet 100 mg | Rifaximin 1 tablet25 mg | Rifaximin 1 tablet 100 mg Placebo
dose x 5 days x 5 days X 2 days
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(continued)

Richness Index

Group A B C D
V1 135 14.0 15.4 13.3
V3 10.9 10.7 12.2 13.9

[0272] Theresults of Table 32 show that the profiles of vaginal microbiota become less complex in the groups treated
with the rifaximin preparations when they are compared to the placebo treated group.
Claims
1. A pharmaceutical composition comprising:
(a) rifaximin granules comprising:

rifaximin in an amount from 2.5 mg to 200 mg and one or more of an intragranular excipients including at
least one binder;

and
(b) one or more of an extragranular excipients including at least one disintegrant wherein said extragranular
disintegrant is selected from crospovidone, calcium silicate and mixture thereof;

in a form of vaginal tablet, optionally coated with a film coating.

2. The pharmaceutical composition according to claim 1, wherein rifaximin is in an amount from 2.5 mg to 100 mg.

3. The pharmaceutical composition according to claim 2, wherein rifaximin is in an amount of 12.5 mg.

4. The pharmaceutical composition according to claim 2, wherein rifaximin is in an amount of 25 mg.

5. The pharmaceutical composition according to claim 2, wherein rifaximin is in an amount of 100 mg.

6. The pharmaceutical composition according to claim 1, wherein the intragranular excipients further include at least
one of a diluent and a lubricant; the extragranular excipients further include at least one of a binder, diluent and a
lubricant and optionally bioadhesive, preservative, buffering, antiseptic agents and natural flavor.

7. The pharmaceutical composition according to claim 1, wherein the rifaximin granules comprise:

- rifaximin: 1-80% (w/w);

- binder: 0.5-20% (w/w);

- diluent: 30-90% (w/w);

- lubricant: 0.1-5% (w/w),

in respect to the weight of the rifaximin granules.
8. The pharmaceutical composition according to claim 7, wherein the rifaximin granules comprise:

- rifaximin: 5-30% (w/w);

- binder: 1-10% (w/w);

- diluent: 50-90% (w/w);

- lubricant: 0.5-4% (w/w),

in respect to the weight of the rifaximin granules.

30



10

15

20

25

30

35

40

45

50

55

EP 2 736 488 B1

9. The pharmaceutical composition according to claim 1, wherein the pharmaceutical composition comprises:
- rifaximin granules: 10 - 85% (w/w);
- lubricant: 0.1 - 10% (w/w);
- binder: 0.5 - 5% (w/w);
- diluent: 10 - 80% (w/w);
- disintegrant: 2 - 20% (w/w),
in respect to the weight of the tablets.
10. The pharmaceutical composition according to claim 9 comprising:
- Rifaximin granules: 20-60% (w/w);
- Magnesium stearate: 0.1-10% (w/w);
- Copovidone: 0.5-4% (w/w);
- Lactose: 10-80% (w/w);
- Crospovidone and calcium silicate: 2-20% (w/w),
in respect to the weight of the tablets.

11. The pharmaceutical composition according to claim 1 comprising rifaximin in a polymorphous or amorphous form.

12. A process for the manufacturing of pharmaceutical composition as disclosed in claim 1, comprising rifaximin in an
amount from 2.5 mg to 200 mg, and one or more of an intra-granular excipient including at least one binder and
one or more of an extragranular excipient including at least one disintegrant wherein said extragranular disintegrant
is selected from crospovidone, calcium silicate and mixture thereof, wherein said process comprises the steps of:

- forming rifaximin granules by dry granulating a mixture of the rifaximin and the one or more of an in-tragranular
excipient;

- forming a tablet by first mixing and then compressing the rifaximin granules with the one or more of an
extragranular excipient including a disintegrant.

13. The pharmaceutical composition according to claim 1 for the treatment or prevention of bacterial vaginal infection.

14. The pharmaceutical composition according to claim 1 wherein the vaginal bacteria is selected from the group
consisting of Gardnerella vaginalis, Mycoplasma hominis, Bacteroides Atopobium vaginale, Peptostreptococcus,
Mobiluncus, Prevotella, Veillonella and mixtures thereof.

15. The pharmaceutical composition according to claim 1, for use in the treatment of bacterial vaginosis comprising the
step of administering the vaginal composition to a subject, at rifaximin dosage less than 200 mg/day with a course
of treatment less than a week.

16. The pharmaceutical composition according to claim 13, wherein the total amount of rifaximin for the course of
treatment is less than 700 mg.

17. The pharmaceutical composition according to claim 15, useful for the reduction of Nugent and Amsel criteria in
patients affected by bacterial vaginosis.

18. Pharmaceutical composition according to claim 1 in form of vaginal tablet, comprising an amount of rifaximin from
12.5 mg to 100 mg and acceptable excipients for the treatment of vaginal infections, with a treatment time is less
than one week.

Patentanspriiche

1. Pharmazeutische Zusammensetzung, umfassend:

(a) Rifaximin-Kérnchen, umfassend:
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Rifaximin in einer Menge von 2,5 mg bis 200 mg und ein oder mehrere intragranuldre Exzipientien, ein-
schlieRlich wenigstens eines Bindemittels, und

(b) ein oder mehrere extragranulére Exzipientien, einschlieRlich wenigstens eines Zerfallsmittels, wobei das
extragranulare Zerfallsmittel aus Crospovidon, Calciumsilicat und einem Gemisch davon ausgewahlt ist;

in der Form einer vaginalen Tablette, die gegebenenfalls mit einer Filmbeschichtung beschichtet ist.

Pharmazeutische Zusammensetzung gemaR Anspruch 1, wobei Rifaximin in einer Menge von 2,5 mg bis 100 mg
vorliegt.

Pharmazeutische Zusammensetzung gemaR Anspruch 2, wobei Rifaximin in einer Menge von 12,5 mg vorliegt.
Pharmazeutische Zusammensetzung gemaR Anspruch 2, wobei Rifaximin in einer Menge von 25 mg vorliegt.
Pharmazeutische Zusammensetzung gemaR Anspruch 2, wobei Rifaximin in einer Menge von 100 mg vorliegt.

Pharmazeutische Zusammensetzung gemal Anspruch 1, wobei die intragranuldren Exzipientien auBerdem we-
nigstens eins von einem Verdlinnungsmittel und einem Schmiermittel umfassen; die extragranularen Exzipientien
aulerdem wenigstens eins von einem Bindemittel, Verdinnungsmittel und einem Schmiermittel und gegebenenfalls
Bioklebstoff, Konservierungsmittel, Puffermittel, Antiseptika und natlirliches Aroma umfassen.

Pharmazeutische Zusammensetzung gemaR Anspruch 1, wobei die Rifaximin-Kérnchen umfassen:

- Rifaximin: 1-80% (G/G);

- Bindemittel: 0,5-20% (G/G);

- Verdinnungsmittel: 30-90% (G/G);
- Schmiermittel: 0,1-5% (G/G),

bezogen auf das Gewicht der Rifaximin-Koérnchen.
Pharmazeutische Zusammensetzung gemaR Anspruch 7, wobei die Rifaximin-Kérnchen umfassen:

- Rifaximin: 5-30% (G/G);

- Bindemittel: 1-10% (G/G);

- Verdinnungsmittel: 50-90% (G/G);
- Schmiermittel: 0,5-4% (G/G),

bezogen auf das Gewicht der Rifaximin-Kérnchen.
Pharmazeutische Zusammensetzung gemaR Anspruch 1, wobei die pharmazeutische Zusammensetzung umfasst:
- Rifaximin-Kérnchen: 10-85% (G/G);
- Schmiermittel: 0,1-10% (G/G);
- Bindemittel: 0,5-5% (G/G);
- Verdunnungsmittel: 10-80% (G/G);
- Zerfallsmittel: 2-20% (G/G),

bezogen auf das Gewicht der Tabletten.

10. Pharmazeutische Zusammensetzung gemal Anspruch 9, umfassend:

- Rifaximin-Kérnchen: 20-60% (G/G);

- Magnesiumstearat: 0,1-10% (G/G);

- Copovidon: 0,5-4% (G/G);

- Laktose: 10-80% (G/G);

- Crospovidon und Calciumsilicat: 2-20% (G/G),
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bezogen auf das Gewicht der Tabletten.

Pharmazeutische Zusammensetzung gemaR Anspruch 1, die Rifaximin in einer polymorphen oder amorphen Form
umfasst.

Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, wie sie in Anspruch 1 offenbart ist, umfas-
send Rifaximin in einer Menge von 2,5 mg bis 200 mg und ein oder mehrere eines intragranularen Exzipiens,
einschlieRlich wenigstens eines Bindemittels, und ein oder mehrere eines extragranularen Exzipiens, einschliel3lich
wenigstens eines Zerfallsmittels, wobei das extragranulare Zerfallsmittel aus Crospovidon, Calciumsilicat und einem
Gemisch davon ausgewahlt ist, wobei das Verfahren die Schritte:

- Bilden von Rifaximin-Kérnchen durch trockenes Granulieren eines Gemisches aus Rifaximin und dem einen
oder den mehreren eines intragranularen Exzipiens;

- Formen einer Tablette durch zuerst Mischen und danach Verpressen der Rifaximin-Kérnchen mit dem einen
oder den mehreren eines extragranuléren Exzipiens, einschlieRlich eines Zerfallsmittels,

umfasst.

Pharmazeutische Zusammensetzung gemaR Anspruch 1 fir die Behandlung oder Pravention einer bakteriellen
vaginalen Infektion.

Pharmazeutische Zusammensetzung gemaR Anspruch 1, wobei das vaginale Bakterium ausgewahlt ist aus der
Gruppe, bestehend aus Gardnerella vaginalis, Mycoplasma hominis, Bacteroides Atopobium vaginale, Peptostrep-
tococcus, Mobiluncus, Prevotella, Veillonella und Gemischen davon.

Pharmazeutische Zusammensetzung gemafl Anspruch 1 zur Verwendung in der Behandlung bakterieller Vaginose,
die den Schritt einer Verabreichung der vaginalen Zusammensetzung an ein Subjekt mit einer Rifaximin-Dosierung
von weniger als 200 mg/Tag mit einem Behandlungsverlauf von weniger als eine Woche umfasst.

Pharmazeutische Zusammensetzung gemaR Anspruch 13, wobei die Gesamtmenge an Rifaximin fiir den Behand-
lungsverlauf weniger als 700 mg ist.

Pharmazeutische Zusammensetzung geman Anspruch 15, die fur die Verringerung von Nugent- und Amsel-Kriterien
bei Patientinnen, die an bakterieller Vaginose leiden, verwendbar ist.

Pharmazeutische Zusammensetzung gemal Anspruch 1 in Form einer vaginalen Tablette, die eine Menge an
Rifaximin von 12,5 mg bis 100 mg und annehmbare Exzipientien umfasst, fiur die Behandlung vaginaler Infektionen
mit einer Behandlungszeit von weniger als einer Woche.

Revendications

Composition pharmaceutique comprenant :
(a) des granulés de rifaximine comprenant :

de la rifaximine dans une quantité de 2,5 mg a 200 mg et un ou plusieurs excipients intragranulaires y
compris au moins un liant ;

et
(b) un ou plusieurs excipients extragranulaires y compris au moins un agent de désagrégation, ledit agent de
désagrégation extragranulaire étant choisi parmi la crospovidone, le silicate de calcium et leurs mélanges ;

sous la forme d’un comprimé vaginal, éventuellement enrobé d’un enrobage sous forme de film.

Composition pharmaceutique selon la revendication 1, dans laquelle la rifaximine est dans une quantité de 2,5 mg
a 100 mg.
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Composition pharmaceutique selon la revendication 2, dans laquelle la rifaximine est dans une quantité de 12,5 mg.
Composition pharmaceutique selon la revendication 2, dans laquelle la rifaximine est dans une quantité de 25 mg.
Composition pharmaceutique selon la revendication 2, dans laquelle la rifaximine est dans une quantité de 100 mg.

Composition pharmaceutique selon la revendication 1, dans laquelle les excipients intragranulaires comprennent
en outre au moins 'un d’'un diluant et d’un lubrifiant ; les excipients extragranulaires comprennent en outre au moins
Fun d’un liant, d’un diluant et d’'un lubrifiant et éventuellement des agents bioadhésifs, conservateurs, tampons,
antiseptiques et un arbme naturel.

Composition pharmaceutique selon la revendication 1, dans laquelle les granulés de rifaximine comprennent :

- rifaximine : 1 a2 80 % (p/p) ;
- liant: 0,524 20 % (p/p) ;

- diluant: 30 2 90 % (p/p) ;

- lubrifiant : 0,1 a5 % (p/p),

par rapport au poids des granulés de rifaximine.
Composition pharmaceutique selon la revendication 7, dans laquelle les granulés de rifaximine comprennent :

- rifaximine : 5 a 30 % (p/p) ;
-liant: 1210 % (p/p) ;

- diluant: 50 a2 90 % (p/p) ;

- lubrifiant : 0,5 a 4 % (p/p),

par rapport au poids des granulés de rifaximine.
Composition pharmaceutique selon la revendication 1, la composition pharmaceutique comprenant :

- granulés de rifaximine : 10 2 85 % (p/p) ;
- lubrifiant : 0,1 a2 10 % (p/p) ;

-liant: 0,525 % (p/p) ;

- diluant: 10 a 80 % (p/p) ;

- agent de désagrégation : 2 a 20 % (p/p),

par rapport au poids des comprimés.
Composition pharmaceutique selon la revendication 9 comprenant :

- granulés de rifaximin : 20 & 60 % (p/p) ;

- stéarate de magnésium : 0,1 2 10 % (p/p) ;

- copovidone : 0,5 a4 % (p/p) ;

- lactose : 10 2 80 % (p/p) ;

- crospovidone et silicate de calcium : 2 a 20 % (p/p),

par rapport au poids des comprimés.

Composition pharmaceutique selon la revendication 1 comprenant de la rifaximine sous une forme polymorphe ou
amorphe.

Procédé de fabrication de la composition pharmaceutique telle que divulguée dans la revendication 1, comprenant
de la rifaximine dans une quantité de 2,5 mg a 200 mg, et un ou plusieurs excipients intragranulaires y compris au
moins un liant et un ou plusieurs excipients extragranulaires y compris au moins un agent de désagrégation, ledit
agent de désagrégation extragranulaire étant choisi parmi la crospovidone, silicate de calcium et leurs mélanges,
ledit procédé comprenant les étapes suivantes :
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- la formation de granulés de rifaximine par granulation séche d’'un mélange de la rifaximine et des un ou
plusieurs excipients intragranulaires ;

- laformation d’un comprimé en mélangeant d’abord et ensuite en compressant les granulés de rifaximine avec
les un ou plusieurs excipients extragranulaires y compris un agent de désagrégation.

Composition pharmaceutique selon la revendication 1 pour le traitement ou la prévention d’une infection vaginale
bactérienne.

Composition pharmaceutique selon la revendication 1, la bactérie vaginale étant choisie dans le groupe constitué
de Gardnerella vaginalis, Mycoplasma hominis, Bacteroides Afopobium vaginale, Peptostreptococcus, Mobiluncus,
Prevotella, Veillonella et leurs mélanges.

Composition pharmaceutique selon la revendication 1, pour une utilisation dans le traitement d’'une vaginose bac-
térienne comprenant I'étape d’administration de la composition vaginale a un sujet, a une posologie de rifaximine
inférieure a 200 mg/jour avec une durée de traitement inférieure a une semaine.

Composition pharmaceutique selon la revendication 13, dans laquelle la quantité totale de rifaximine pour la durée
du traitement est inférieure a 700 mg.

Composition pharmaceutique selon la revendication 15, utile pour la réduction des critéres de Nugent et d’Amsel
chez des patientes affectées par une vaginose bactérienne.

Composition pharmaceutique selon larevendication 1 sous laforme d’un comprimé vaginal, comprenant une quantité

de rifaximine de 12,5 mg a 100 mg et des excipients acceptables pour le traitement d’infections vaginales, avec un
temps de traitement inférieur a une semaine.
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Rifaximint tartalmazd gydgydszal késziiménysk, elidrds avok sldditisdra, 8s akalmazdsuk
vaginglis fontbadsek kezslésébon

Szabadalmi igdnypontok

1. Gydgydszali készitmény, mealy:

{a} 2.5 my &s 200 mg kizot mennyiségh riaximint 8s egy vagy 1Obb intragranurélis
exciplenst, beledrive legaldbb egy kitSanyagot, tartaimazdé nfaximin granuidtumot: és

{o) egy vagy 10bb extragranuldns exciplenst, belsérive legaldbb egy sedtesdst eibsegitd
anyagot, ahol az extragranularis seétesdst oldsegitd anvag crospovidon, kalolumsziikat és
kevaerékelk kb2l valassiol;

tanabmaz, adolt esetben fimbevonatial elidioh vaginals tahistts formshan,

2. Az 1, igsnypont szerintl gydgyaszatl készitmény, ahol a ffaximin 2.5 mg &8 100 mg ko
mennyiségben van jelen.

3. A2, igénypont szerintl gydgyaszati késeitmény, ahol a rifaximin 12.5 mg mennyiségben
varn jelen,

4. & 2. igénypont szerintt gydgydszati késziimény, ahal a riftaximin 25 my mennyisdghen van
slen,

5. A 2. igenypont szerintl gySgyaszati készitmény, ahol a rifaximin 100 mg mennyisggben
van islen.

8. Az 1. igénypont szerintt gydgyaszall készitmény, ahol az intragranurdlis excipiens tovabba
legaiabb egy higidszen s gy kenbanyagat is magdba foglal: és ax extragranurdlis
excipiens tovabbd legaldbb egy kitbanyagoet, higidanyage és sy kenfianyvaget, s adolt
asethen bicadhexiv anvagoet, tuidsidszed, puffermnvagot, antiszeptikumot &s fermészates
izesitSanyagot foglal magdban.

7. Az 1. igénypont szenntl gydgvaszati készitmény, ahol a rifadimin granuidtumok:
- 1-80 t&megtSmeg®e rifaximint

- 0.5-20 Wmegtdmeg% kitbanyagoel;

- 30-80 Wimegtdmeg hightdssar



3

~ .15 Wmegtimag® kendanyagol,
tartalmasnak, & rifaximin granuidtomok dmegére szdmiva,

8. A 7. igénypont szerint gydgvassati készitmény, ahol 8 rifedmin granuldtumol;
- §-30 Wmegitdmeg rifaximing;

- 1-10 imegidmeg® kdtdanyagol;

- 83-80 Wmegidmen highdszen;

- (.54 Bmegiimeg® kendgnyvagot,

tartalmaznak, a rifagimin granuldtumok Omegére sxdmitva.

8. Az 1, igenypont szerintl QuigydAszalt keszitmény, ahal a gydgyaszall késsitmany:
- 1085 Wmeg/tomagh rifaximin granuldtumaot;

- 31-10 Bmeghdmeg® kendanyagol,

- 8.5-5 tdmegimeq% idtBarvagot;

- 1(-80 WmegdOmeg™ highdszert;

~ 220 WmegAdmegt sedlesdst aldoegité anyagnt

fanaimaz, a ablelldk Gmegdrs ssamitva,

10, A& Q. igenypont sxerintl gydgvészall kéasitmény, ahol a gvdqydszall késimény:
- 20-60 Wmeg/ttmeg% tifaximin granuldlumet

~ 0110 Wmegidmey®e magnezium-s2ieardiay]

- 5.5-4 tdmegtSmeg% sopavidont;

~ 13-80 meg/tdmeag® lakidat

-~ 2-20 Wimeg/tomeg% crospovidont &s kalclum-seiiikdtot,

fanalrgz, g lableltdk Wmegere sedmitva,

11, Az 1. igenypomt szennti gydgydssat készitmeény, mely & rifaximint polimert vagy amaorf
formaban tarlalmasss.

12, Elfdras a2 1, igénypont szerintl gydgydseall készitmeny siBbailitsdra, maly & rifodmin
£.5 mg s 200 mg kOt mernnyiségben, és sgy vagy Obb intragranuldlis exciplenst, bele-
artve ipgaldbl egy kitdanyagot, és egy vagy Wb extragranurdlis sxcipienst, beledrive leg-
alabl ogy sz2étesest elfsaghtd anyagot, ahol a2 sxtragranuléds sxétesdst elbsegitd anyag
crospovidon, kalclumszilikat &s keverdkelk kdz{il vélassiolt; tartalimaz, melynek sordn

- rifaximin és egy vagy Wb intragranuddris exciplens keverékének sxdraz granuldidsdval

rifspdimin granuldtmst képeziink;
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- a dtaximin granuigtumoekngk egy vagy ©Obb sxdragranuldris exciplensssl, beledrve sgy
sadtestst oldsegitd anvagol, slbszdr Saszskeverdsdvel, majid saitnidsdval tablettdt &8ftunk
al,

13, Az 1. igénypont szerintl gydgvaszst készitmeny bakieridlis vagina-feridzések kezelésdre
vagy megel@zésére.

14, Az 1. igenypont szerintl gydgyaseall készitmeny, ahol a vaginalls baklérum Gardnerelia
vaginals, Mycoplasma hominis, Bacleroides Alopabium vaginale, Peptostrepiococous,
Mobfluncus, Pravalella, Velfonolla &g koverskeik kdzt ket ki,

18, Az 1. igénypont szednt gydgydszati késziimany baklerdlls vaginosis kezetbsdben Wrtd
né alkalmazasra, melynek sordn a kezelt alanynak a vagindls késaiiményt 200 mgihap dé-
zishdl kisebb mennyiségben adagoliuk, egy hétngl rdvidebb keraldsi idészak soran.

16 A 13, jgénypont szerintl gydgyaszati készitmeny, ahol a kezeléds sordn a flaximin teljes
mennviségs 700 mg-nél kevesebb,

17. A 15, igénypant szerntl gydgvasest készimeny, mely bakteridlis vaginosisban szenvedd
betegekben g Nugent 5 Amss! keitdriumok calikkentésdre akalmas.

18, Az 1. igénypont szerintl vaginalis tabletta formajd gydgvaszati készitmeény, mely 125 my
€5 100 mg kazdil mennyiséail nfaximint &5 sliogadhatd exipienseket tartalmaz, vagindlis
fartdrdeal agy hétnal rividebb idétartamd kezeldsére.
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