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POLYMORPH OF RIFAXIMIN, PROCESS FOR THE PREPARATION
THEREOF AND PHARMACEUTICAL COMPOSITION
CONTAINING RIFAXIMIN

TECHNICAL FIELD

{001} The present invention relates to a novel polymorphic form of Rifaximin,
method for its preparation, pharmaceutical composition containing the novel
polymorphic form of Rifaximin and a method of preparing the pharmaceutical

composition.
BACKGROUND

[002] Rifaximin is an antibiotic belonging to the rifamycin class. Rifaximin (1) is a
non-aminoglycoside semi-synthetic, non-systemic antibiotic derived from Rifamycin,
useful for the treabment of traveller’s diarrhoea caused by Escherichin coli bacteria.
Rifaximin has also been evaluated for the treatment of irritable bowel syndrome,
diverticular disease, hepatic encephalopathy, pyvogenic skin infections, and as an
antibacterial prophylactic prior to colon surgery.

[003] Chemically, Rifaximin is (25, 162, 18E, 205, 21 5, 22R, 23R, 24R, 255, 265, 275,
28E)-5, 6, 21, 23, 25-pentahydroxy- 27-methoxy-2, 4, 11, 16, 20, 22, 24, 26-octamethyl-
2,7-(epoxypentadeca-{1 ,1 1 ,i3}trieniminc)- benzofuro{4 bS-ef-pyridofl , 2-(a)}-

benzimidazole-1 , 153(2H)dione, 25-acelate.
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[004] WO2005044823 discloses crystalline polymorphous forms of Rifaximin (INN)
antibiotic named Rifaximin alpha and Rifaximin beta, and a poorly crystalline form
with a high content of amorphous content named Rifaximin gamma. These forms can
be obtained by means of a crystallization process carried out by hot-dissolving the raw
Rifaximin in ethyl alcohol and by causing the crystallization of the product by the
addition of water at a determinate temperature and for a determinate time period. The
crystallization is followed by drying carried out under controlled conditions until
specific water content is reached in the end product. Also described is a composition
comprising substantially amorphous Rifaximin, and a method of preparing
amorphous Rifaximin. The method comprises providing dried Rifaximin; heating the
Rifaximin in the presence of an alcohol to result in dissolution of the Rifaximin;
precipitating and drying the precipitate to have a water content of less than 2% to form
substantially amorphous Rifaximin. The disclosure further relates to Rifaximin
polymorphic forms alpha, beta and gamma, the processes for their preparation and
the use thereof in the manufacture of medicinal preparations for the oral or topical
route.

[005] W(O2006094662 disclose crystalline polymorphous forms of Rifaximin (INN)
antibiotic named Rifaximin delta and Rifaximin epsilon. These forms can be obtained
by means of a crystallization process carried out by hot-dissolving the raw Rifaximin
in ethyl alcohol and by causing the crystallization of the product by addition of water
at a determinate temperature and for a determinate time period. The crystallization is
followed by drying carried out under controlled conditions until specific water
content is reached in the end product.

[006] WO 2009108730 and WO2011103120 relates to Rifaximin polymorphic, salt,
hydrate, and amorphous forms, to their use in medicinal preparations, and to
therapeutic methods using them. Form zeta, Form eta, Form alpha-dry, Form iota,
Form iota-dry, Form iota-dry’, Form beta-1, Form beta-2, Form epsilon-dry, Form B
and amorphous forms of Rifaximin as well as a mesylate salt are described.

[007] WO2012156951 discloses polymorphous forms of Rifaximin namely Form
kappa. The said form tends to keep its crystalline form even in the presence of

moisture thereby making it more stable.
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[008] W(O2012109605 discloses polymorphous forms of Rifaximin namely Form Mu,
Form Pis, Form Omicron, Form Zeta, Form Eta, Form Iota, and salt forms and hydrates
of Rifaximin.

[009] WO2011156897 discloses polymorphous forms of Rifaximin namely
substantially pure APO-I and APO-II, are provided. Rifaximin dissolved in ethyl
acetate is added to heptanes to obtain form APO-L

[0010] WO2013185211 discloses polymorphous forms of Rifaximin named APO-III
and APO-IV. Also provided are novel processes for preparing the previously
disclosed Rifaximin polymorphic forms APO-I and APO-II.

[0011] WO 2008155728 describes a process which provides Rifaximin in a completely
amorphous form. Said process comprises the steps of dissolving crude Rifaximin in
absolute ethanol while hot and then collecting after precipitation by cooling to obtain
Rifaximin in amorphous form.

[0012] WO2008035109 discloses amorphous Rifaximin, methods of making it, and
pharmaceutical compositions containing it. Also described are methods of converting
amorphous Rifaximin to crystalline Rifaximin and vice versa.

[0013] US 20090082558 describes a stable amorphous form of Rifaximin. This form is
chemically and polymorphic stable on storage and can be prepared by dissolving
Rifaximin in a solvent to form a solution which is precipitated by adding an anti-
solvent and isolating of the precipitated amorphous Rifaximin as an end product.
[0014] WO2006094737 and WO2012038898 describes a pharmaceutical composition
comprising gastro-resistant Rifaximin microgranules.

[0015] W(O2011051971 describes a solid dispersion of Rifaximin comprising Rifaximin
and pharmaceutically acceptable carrier, wherein the pharmaceutically acceptable
carrier comprises copovidone and polyethylene glycol.

[0016] WO2012009387 describes a solid dispersion that comprises Rifaximin and one
or more polymers selected from hydroxypropyl methylcellulose phthalate (HPMC-P),
hydroxypropyl methylcellulose acetate succinate (HPMC-AS), and a
polymethacrylate (Eudragit® L100-55) in a specific ratio.

[0017] WO2008029208 describes polyols which stabilize polymorphous forms of
Rifaximin, in particular the beta form. When polyols having at least two hydroxyl
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groups are added to Rifaximin powder, polymorph beta is stable and remains stable
in time independently from the environment humidity. A method to prepare
formulations constituted by pure and stable polymorphous forms able to give a
pharmaceutical product is also described.

[0018] WO2011005388, W0O2009108814 and WO2011032085 describes use of Rifaximin
for the preparation of a medication.

[0019] The present inventors have now identified a novel polymorphic form of
Rifaximin, which is stable chemically and polymorphically on storage and is

unaffected by external parameters such as ambient humidity.

SUMMARY

[0020] The present invention relates to a novel crystalline form of Rifaximin, namely
polymorphic form of Rifaximin termed herein as Form RV-A, method for its
preparation, pharmaceutical composition containing the novel polymorph of
Rifaximin and a method of preparing the pharmaceutical composition.

[0021] An embodiment of the present invention provides the novel polymorphic form
RV-A of Rifaximin described herein characterized by a PXRD diffractogram
comprising peaks, in terms of degrees 2-theta (+/- 0.20 degree theta) at approximately
5.94,7.32,7.92, 8.56 and 19.01.

[0022] An embodiment of the present invention provides the novel polymorphic form
RV-A of Rifaximin described herein characterized by a 1 % KBr FTIR spectrum
comprising peaks, in terms of cm-1, at approximately 3424, 2920, 1725, 1648 and 1229.
[0023] An embodiment of the present invention provides a pharmaceutical
composition comprising the novel polymorphic form RV-A of Rifaximin characterized
by a PXRD diffractogram comprising peaks, in terms of degrees 2-theta (+/- 0.20
degree theta) at approximately 5.94, 7.34, 7.93, 8.63, 13.49, 14.49 and 22.47.

[0024] An embodiment of the present invention provides the polymorphic form RV-
A of Rifaximin described herein characterized by a PXRD diffractogram substantially
similar to the PXRD diffractogram as depicted in Figure 1.
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[0025] An embodiment of the present invention provides the polymorphic form RV-
A of Rifaximin described herein characterized by a PXRD diffractogram as depicted
in Figure 1.

[0026] An embodiment of the present invention provides the polymorphic form RV-
A of Rifaximin described herein characterized by a FTIR spectrum substantially
similar to the FTIR spectrum as depicted in Figure -2.

[0027] An embodiment of the present invention provides the polymorphic form RV-
A of Rifaximin described herein characterized by a FTIR spectrum as depicted in
Figure 2.

[0028] An embodiment of the present invention provides a pharmaceutical
composition as an oral dosage form containing the novel polymorphic form RV-A of
Rifaximin characterized by a PXRD diffractogram substantially similar to the PXRD
diffractogram as depicted in Figure 3.

[0029] An embodiment of the present invention provides a pharmaceutical
composition as an oral dosage form containing the novel polymorphic form RV-A of
Rifaximin characterized by a PXRD diffractogram as depicted in Figure 3.

[0030] An embodiment of the present invention provides a pharmaceutical
composition as an oral dosage form containing the novel polymorphic form RV-A of
Rifaximin that is stable over 24 months characterized by a PXRD diffractogram
substantially similar to the PXRD diffractogram as depicted in Figure 4.

[0031] An embodiment of the present invention provides a pharmaceutical
composition as an oral dosage form containing the novel polymorphic form RV-A of
Rifaximin that is stable over 24 months characterized by a PXRD diffractogram as
depicted in Figure 4.

[0032] An embodiment of the present invention provides a process for the preparation
of a polymorphic form RV-A of Rifaximin, the process comprising:

a. Reacting rifamycin O with 2-amino-4-methylpyridine in a suitable solvent or a
mixture of solvents, for a time between 2 - 10 hours and at a temperature
between 25°C to 75°C to provide crude Rifaximin,

b. The resulting crude Rifaximin is purified by dissolving alcohol preferable ethyl
alcohol, at a temperature between 35°C and 75°C, followed by crystallization
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by addition of water. The resulting suspension is stirred at a temperature
between 50°C and 0°C for a duration between 2 and 24 hours,

c. The suspension is filtered and the obtained solid is washed with water and
dried under vacuum, optionally in the presence of a drying agent, at a
temperature between room temperature and 75°C for a time between 2 and 24
hours.

[0033] An embodiment of the present invention provides a pharmaceutical
composition as an oral dosage form.

[0034] According to one embodiment, the pharmaceutical composition may be
formulated as coated or uncoated tablets, hard or soft gelatin capsules, sugar-coated
pills, lozenges, wafer sheets, pellets or powders in a sealed packet.

[0035] An embodiment of the present invention provides a pharmaceutical
composition as an oral dosage form, preferably in the form of a tablet.

[0036] An embodiment of the present invention provides a pharmaceutical

composition in the form of tablets comprising
i) containing Rifaximin RV-A,
ii) pharmaceutically acceptable carriers, and optionally
iii) a film- forming coating.

[0037] In one embodiment, the novel polymorph of Rifaximin contain less than 5% by
weight total impurities.

[0038] In one embodiment, the novel polymorph of Rifaximin is at least 75% pure, or
at least 80% pure, or at least 90% pure, or at least 95% pure, or at least 98% pure.
[0039] According to one embodiment, the pharmaceutical composition comprises
novel polymorph of Rifaximin and a pharmaceutically acceptable carrier.

[0040] In one embodiment, the composition further comprises one or more
pharmaceutically acceptable excipients. The excipients may be one or more of a
diluting agent, binding agent, lubricating agent, disintegrating agent, colouring agent,

flavouring agent or sweetening agent.
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[0041] An embodiment of the present invention provides a process for the preparation
of pharmaceutical composition that is preferably in the form of a tablet.
[0042] A further embodiment of the present invention provides a method for

preparing a tablet comprising the steps of

(i) providing novel polymorph of Rifaximin RV-A and optionally one or more

further excipients

(ii) optionally granulating the mixture of step (i) and optionally one or more

further excipients

(iii) compressing the mixture from step (i) or the granulates from step (ii) and

optionally further excipients into a tablet.

[0043] According to another embodiment, presented herein, is use of novel
polymorph of Rifaximin namely Form RV-A as a medicament.
[0044] According to another embodiment, presented herein, is a process for

production of novel polymorph of Rifaximin namely Form RV-A.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] Drawings which illustrate embodiments of the invention are:

[0046] Figure 1: is a powder X-ray diffraction (PXRD) diffractogram of novel
polymorphic form RV-A

[0047] Figure 2: is a Fourier Transform Infrared (FTIR) spectrum of novel polymorphic
form RV-A

[0048] Figure 3: is a powder X-ray diffraction (PXRD) diffractogram of pharmaceutical
composition containing novel polymorphic form RV-A

[0049] Figure 4: is a powder X-ray diffraction (PXRD) diffractogram of pharmaceutical
composition containing novel polymorphic form RV-A taken after 24 months

maintained at 30 °C and 75% relative humidity.
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DETAILED DESCRIPTION

[0050] Embodiments of the present invention relates to novel polymorphic form of
Rifaximin, process for the preparation of the novel polymorphic form, pharmaceutical
composition containing the novel polymorphic form as well as to a process of
preparing the pharmaceutical composition containing the novel polymorphic form.
[0051] As used herein “Rifaximin Form RV-A”, “Form RV-A”, “polymorph RV-A”,
“Form RV-A of Rifaximin” are used interchangeably to denote the polymorphic form
of Rifaximin as further described herein by, for example, one or more peaks of a
powder x-ray diffractogram, NMR, FT-IR. Rifaximin form RV-A comprises powder x-
ray diffraction pattern peak positions described herein and in the figures. Rifaximin
form RV-A may be identified and characterised by one or more of these parameters
or peaks.

[0052] Polymorphs are distinct solids sharing the same molecular formula, yet each
polymorph may have distinct physical properties. Therefore, a single compound may
give rise to a variety of polymorphic forms where each form has different and distinct
physical properties, such as solubility profiles, melting point temperatures,
hygroscopicity, particle shape, density, flowability, compatibility and/or x-ray
diffraction peaks. The solubility of each polymorph may vary, thus, identifying the
existence of pharmaceutical polymorphs is essential for providing pharmaceuticals
with predictable solubility profiles. It is desirable to investigate all solid-state forms of
a drug, including all polymorphic forms, and to determine the stability, dissolution,
and flow properties of each polymorphic form. Polymorphic forms of a compound
can be distinguished in a laboratory by X-ray diffraction spectroscopy and by other
methods such as, infrared spectrometry. For a general review of polymorphs and the
pharmaceutical applications of polymorphs see G. M. Wall, Pharm Manulf. 3, 33 (1986);
J. K. Haleblian and W. McCrone, J Pharm. Scl,, 58, 911 (1969); and J. K. Haleblian, J.
Pharm. ScL, 64, 1269 (1975), all of which are incorporated herein by reference.

[0053] When used in reference to a diffractogram, a spectrum and/or data presented
in a graph, the term "substantially similar" means that the subject diffractogram,
spectrum and/or data presented in a graph encompasses all diffractograms, spectra

and/or data presented in graphs that vary within acceptable boundaries of
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experimentation that are known to a person of skill in the art. Such boundaries of
experimentation will vary depending on the type of the subject diffractogram,
spectrum and/or data presented in a graph, but will nevertheless be known to a
person of skill in the art.

[0054] When used in reference to a peak in a PXRD diffractogram, the term
"approximately" means that the peak may vary by +0.2 degrees 2-theta of the subject
value.

[0055] When used in reference to a peak in a FTIR spectrum, the term "approximately"
means that the peak may vary by +5 cm of the subject value.

[0056] As used herein, the term polymorph is occasionally used as a general term in
reference to the forms of Rifaximin and includes within the context, salt, hydrate,
polymorph and amorphous forms of Rifaximin disclosed herein. This use depends on
context and will be clear to one of skill in the art.

[0057] The following example serves to illustrate the present invention in more detail.
They are, however, not intended to limit its scope in any manner. Depending on the
nature of the methodology applied and the scale selected to display results obtained
from an X-ray diffraction analysis, an intensity of a peak obtained may vary quite
dramatically. For example, itis possible to obtain a relative peak intensity of 1 % when
analyzing one sample of a substance, but another sample of the same substance may
show a much different relative intensity for a peak at the same position. This may be
due, in part, to the preferred orientation of the sample and its deviation from the ideal
random sample orientation, sample preparation and the methodology applied. Such
variations are known and understood by a person of skill in the art.

[0058] The phrase "pharmaceutically-acceptable carrier" includes pharmaceutically-
acceptable material, composition or vehicle, such as a liquid or solid filler, diluent,
excipient, solvent or encapsulating material, involved in carrying or transporting the
subject chemical from one organ, or portion of the body, to another organ, or portion
of the body. Each carrier is preferably "acceptable" in the sense of being compatible
with the other ingredients of the formulation and not injurious to the subject. Some
examples of materials which can serve as pharmaceutically-acceptable carriers

include: sugars, such as lactose, glucose and sucrose; starches, such as corn starch and
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potato starch; cellulose, and its derivatives, such as hydroxypropyl methylcellulose
(hypromellose), sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate;
powdered tragacanth; malt; gelatin; talc; glycols, such as propylene glycol; polyols,
such as glycerin, sorbitol, mannitol and polyethylene glycol; esters, such as ethyl
oleate and ethyl laurate; agar; buffering agents, such as magnesium hydroxide and
aluminium hydroxide; lubricants, such as Magnesium stearate, Zinc stearate and
Glyceryl palmitostearate; surfactant, such as Sodium lauryl sulfate and Polyethene
glycol, chelating agent, such as disodium EDTA; glidant, such as colloidal anhydrous
silica and Talc; coating agents; coloring agents; sweetening, flavoring and perfuming
agents; pyrogen- free water; isopropyl alcohol; and other non-toxic compatible
substances employed in pharmaceutical formulations.

[0059] Examples of pharmaceutically-acceptable antioxidants include: water soluble
antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl
palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT),
lecithin, propyl gallate, alpha-tocopherol, and the like; and metal chelating agents,
such as citric acid, ethylenediamine tetra acetic acid (EDTA), sorbitol, tartaric acid,
phosphoric acid, and the like.

[0060] Compositions containing novel Rifaximin form RV-A disclosed herein include
those suitable for oral, nasal, topical (including buccal and sublingual), rectal, vaginal,
aerosol and/or parenteral administration. The compositions may conveniently be
presented in unit dosage form and may be prepared by any methods well known in
the art of pharmacy. The amount of active ingredient which can be combined with a
carrier material to produce a single dosage form will vary depending upon the host
being treated, the particular mode of administration. The amount of active ingredient
which can be combined with a carrier material to produce a single dosage form will
generally be that amount of the compound which produces a therapeutic effect.
Generally, out of 100 %, this amount will range from about 1 % to about 99 % of active
ingredient, preferably from about5 % to about 70 %, most preferably from about 10 %
to about 60 %.

10
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[0061] Methods of preparing these compositions include the step of bringing into
association the novel Rifaximin polymorph with the carrier and, optionally, one or
more accessory ingredients. In general, the formulations are prepared by uniformly
and intimately bringing into association the Rifaximin polymorph with liquid carriers,
or finely divided solid carriers, or both, and then, if necessary, shaping the product.
[0062] Compositions suitable for oral administration may be in the form of capsules,
sachets, pills, tablets, lozenges, powders, granules, or as a solution or a suspension in
an aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid
emulsion, or as an elixir or syrup, or as pastilles and the like, each containing a
predetermined amount of the Rifaximin polymorph as an active ingredient. A
compound may also be administered as a bolus, electuary or paste.

[0063] A tablet may be made by compression or moulding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared using binder such
as gelatin or hydroxypropylmethyl cellulose and the like; lubricant; inert diluent;
preservative; dis-integrant such as sodium starch glycolate or cross-linked sodium
carboxymethyl cellulose and the like; surface-active or dispersing agent. Moulded
tablets may be made by moulding a mixture of the powdered active ingredient
moistened with an inert liquid diluent in a suitable machine.

[0064] The tablets, and other solid dosage forms of the pharmaceutical compositions
described herein, may optionally be scored or prepared with coatings and shells, such
as enteric coatings and other coatings well known in the pharmaceutical- formulating
art. They may also be formulated so as to provide slow or controlled release of the
active ingredient therein using, for example, hydroxypropylmethyl cellulose in
varying proportions to provide the desired release profile, other polymer matrices,
liposomes and / or microspheres.

[0065] An embodiment of the present invention provides the novel polymorphic form
RV-A of Rifaximin described herein characterized by a PXRD diffractogram
comprising peaks, in terms of degrees 2-theta (+/- 0.20 degree theta) at approximately
5.94,7.32,7.92, 8.56 and 19.01.

11
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[0066] An embodiment of the present invention provides the novel polymorphic form
RV-A of Rifaximin described herein characterized by a 1 % KBr FTIR spectrum
comprising peaks, in terms of cm-1, at approximately 3424, 2920, 1725, 1648 and 1229.
[0067] An embodiment of the present invention provides a process for the preparation
of a polymorphic form RV-A of Rifaximin, the process comprising:

a. Reacting rifamycin O with 2-amino-4-methylpyridine in a suitable solvent or a
mixture of solvents, for a time between 2 - 10 hours and at a temperature
between 25°C to 75°C to provide crude Rifaximin.

b. The resulting crude Rifaximin is purified by dissolving alcohol preferable ethyl
alcohol, at a temperature between 35°C and 75°C, followed by crystallization
by addition of water. The resulting suspension is stirred at a temperature
between 50°C and 0°C for a duration between 2 and 24 hours.

c. The suspension is filtered and the obtained solid is washed with water and
dried under vacuum, optionally in the presence of a drying agent, at a
temperature between room temperature and 75°C for a time between 2 and 24
hours.

[0068] An embodiment of the present invention provides a pharmaceutical
composition as an oral dosage form, preferably in the form of a tablet.
[0069] An embodiment of the present invention provides a pharmaceutical

composition in the form of tablets comprising

i) Rifaximin RV-A,

ii) pharmaceutically acceptable carriers, and optionally

iii) a film forming coating agent.
[0070] The pharmaceutically acceptable carriers comprise sugars, such as lactose,
glucose and sucrose; starches, such as corn starch and potato starch; cellulose and its
derivatives, such as hydroxypropyl methylcellulose (hypromellose), sodium
carboxymethyl cellulose, carboxymethyl cellulose, microcrystalline cellulose, ethyl

cellulose, sodium starch glycolate and cellulose acetate; powdered tragacanth; malt;

gelatin; talc; glycols, such as propylene glycol; polyols, such as glycerin, sorbitol,

12
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mannitol and polyethylene glycol; esters, such as ethyl oleate and ethyl laurate; agar;
buffering agents, such as magnesium hydroxide and aluminium hydroxide;
lubricants, such as Magnesium stearate, Zinc stearate, Calcium stearate, Sodium
stearyl fumarate, Vegetable hydrogenated oil and Glyceryl palmitostearate;
Disintegrants such as, Sodium starch glycolate and Crospovidone; Surfactant, such as
Sodium lauryl sulfate and Polyethylene glycols; Chelating agent, such as disodium
EDTA; Glidant, such as colloidal anhydrous silica and Talc; coating agents; coloring
agents; sweetening, flavoring and perfuming agents; pyrogen- free water; and other
non-toxic compatible substances employed in pharmaceutical formulations.

[0071] An embodiment of the present invention provides a pharmaceutical
composition comprising the novel polymorphic form RV-A of Rifaximin characterized
by a PXRD diffractogram comprising peaks, in terms of degrees 2-theta (+/- 0.20
degree theta) at approximately 5.94, 7.34, 7.93, 8.63, 14.49 and 22.47.

[0072] An embodiment of the present invention provides a pharmaceutical
composition comprising the novel polymorphic form RV-A of Rifaximin which is
stable over 24 months even when maintained at 30°Cand 75% relative humidity
characterized by a PXRD diffractogram comprising peaks, in terms of degrees 2-theta
(+/- 0.20 degree theta) at approximately 5.92,7.35, 7.92, 8.60, 14.49 and 22.51.

[0073] Although various embodiments of the invention are disclosed herein, many
adaptations and modifications may be made within the scope of the invention in
accordance with the common general knowledge of those skilled in this art. Such
modifications include the substitution of known equivalents for any aspect of the
invention in order to achieve the same result in substantially the same way. Numeric
ranges are inclusive of the numbers defining the range. Furthermore, numeric ranges
are provided so that the range of values is recited in addition to the individual values
within the recited range being specifically recited in the absence of the range. The
word "comprising" is used herein as an open-ended term, substantially equivalent to
the phrase "including, but not limited to", and the word "comprises" has a
corresponding meaning. As used herein, the singular forms "a", "an" and "the" include
plural references unless the context clearly dictates otherwise. Thus, for example,

reference to "a thing" includes more than one such thing. Citation of references herein
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is not an admission that such references are prior art to the present invention.
Furthermore, material appearing in the background section of the specification is not

an admission that such material is prior art to the invention.

EXAMPLES

[0074] The following examples are illustrative of some of the embodiments of the
invention described herein. These examples do not limit the spirit or scope of the
invention in any way.

[0075] Characterisation: The novel polymorphic form of Rifaximin was characterised
by one or more of PXRD, FT-IR, TH NMR.

[0076] Powder X-ray diffraction (PXRD) analysis was performed using Bruker D8
Advance LYNXEYE XE-T diffractometer.

[0077] TH NMR spectrum Analysis: 'H NMR was recorded on Bruker at 400 MHz,
300K and solution of the sample was made in CDCls.

[0078] Fourier Transform Infrared (FTIR) Analysis: The FTIR spectrum was collected
at 4 cm! resolution using a Perkin Elmer FT IR spectrum 100, Model No. C 79114
SPLOD.

Preparation of Rifaximin

[0079] To a solution of water and ethyl alcohol (100 mL, 1:1) was added rifamycin O
(37.5 g) and 2-amino-4-methylpyridine (16.5 g). The reaction mass was heated at 50°C
for 6 hours, then cooled to 25°C and acidified by hydrochloric acid to a pH of 2. The
precipitate was filtered to provide crude Rifaximin. Crude Rifaximin (25 g) was
suspended in ethyl alcohol (50 mL) and heated at 55°C so as to obtain a clear solution.
To this solution was added water (20 mL) and allowed to stand to obtain
crystallisation. The temperature was reduced to 0°C and maintained for 4 hours. The
suspension was filtered, washed with water and dried under vacuum to obtain
Rifaximin (20 g). The obtained Rifaximin form RV-A was characterised by powder X-
ray diffractogram showing significant peaks at diffraction angles 2® of 5.94°; 7.32°;
7.92°

Mass (m/e): 786.1
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1H NMR (400 Hz, CDCls): § 14.62 (s, 1H); 8.44-8.46 (d, 1H); 7.36 (s, 1H); 7.06-7.08 (s,
1H); 6.72-6.81 (dd, 1H); 6.31-6.34 (m, 1H); 5.99-6.07 (m, 2H); 4.94-5.00 (dd, 1H); 4.84-
4.88 (d, 1H); 3.57-3.67 (m, 2H); 3.27 (s, 1H); 2.96 (d, 3H); 2.82-2.85 (s, 1H); 2.61 (s, 3H);
2.27 (s, 4H); 1.93-1.99 (t, 9H); 1.54-1.56 (d, 1H); 1.25-1.28 (m, 1H); 1.10-1.13 (m, 1H);
0.90-0.92 (d, 3H); 0.70-0.72 (d, 3H); 0.61-0.63 (d, 3H); 0.11-0.13 (d, 3H).

Preparation of Tablet composition:

[0080] A Rifaximin composition comprising the novel polymorphic form of Rifaximin
namely RV-A, microcrystalline cellulose, sodium starch glycolate, polyethylene glycol
4000, hypromellose, disodium EDTA and purified water, was mixed in a rapid mixer
granulator for 15 minutes at slow speed. The blended wet mass was dried in a fluid
bed dryer to obtain granules that had a moisture content of up to 4%. The granules
obtained were mixed with microcrystalline cellulose, sodium starch glycolate,
purified talc, colloidal anhydrous silica, glyceryl palmito stearate and magnesium
stearate in a blender. The final blend was compressed on a press and the resulting
tablets were film coated with instacoat Universal AO5R00959 such that the resulting
tablets each contain Rifaximin 555.5 mg including 1% overage and the overall tablet

weight is 980 mg £5%.
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We claim:

1.

A polymorphic form RV-A of Rifaximin.

The polymorphic form RV-A of Rifaximin of claim 1 characterized by a PXRD
diffractogram comprising peaks, in terms of degrees 2-theta, at approximately

594,732,792, 8.56 and 19.01.

The polymorphic form RV-A of Rifaximin of claim 1 characterized by a PXRD

diffractogram as depicted in Figure 1.

The polymorphic form RV-A of Rifaximin of claim1 characterized by a1 %
KBr FTIR spectrum comprising peaks, in terms of cm, at approximately 3424,

2920, 1725, 1648 and 1229,

The polymorphic form RV-A of Rifaximin of claim1 characterized by a FTIR

spectrum as depicted in Figure 2.

A process for the preparation of a polymorphic form RV-A of Rifaximin as
claimed in claim 1, the process comprising:
i.  reacting rifamycin O with 2-amino-4-methylpyridine in a suitable
solvent or a mixture of solvents, for a time between 2 - 10 hours and at
a temperature between 25°C to 75°C to provide crude Rifaximin,

ii. The resulting crude Rifaximin is purified by dissolving alcohol
preferable ethyl alcohol, at a temperature between 35°C and 75°C,
followed by crystallization by addition of water. The resulting
suspension is stirred at a temperature between 50°C and 0°C for a
duration between 2 and 24 hours,

iii.  The suspension is filtered and the obtained solid is washed with water
and dried under vacuum, optionally in the presence of a drying agent,
at a temperature between room temperature and 75°C for a time

between 2 and 24 hours.
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7.

10.

11.

Pharmaceutical composition in the form of tablets comprising

i) Rifaximin RV-A as claimed in claim 1,
ii) pharmaceutically acceptable carriers, and optionally
iii) a film forming coating agent.

The pharmaceutical composition according to Claim 7, wherein the
pharmaceutically acceptable carriers comprise one or more cellulose and its
derivatives, selected from hydroxypropyl methylcellulose (hypromellose),
sodium carboxymethyl cellulose, carboxymethyl cellulose, microcrystalline
cellulose, ethyl cellulose, sodium starch glycolate, cellulose acetate; polyols
selected from glycerin, sorbitol, mannitol, polyethylene glycol; lubricants
selected from magnesium stearate, calcium stearate, sodium stearyl fumarate,
hydrogenated vegetable oils, mineral oils and glyceryl palmitostearate;
disintegrants, selected from, sodium starch glycolate, crospovidone and
croscarmellose sodium; surfactant selected from sodium lauryl sulfate and
polyethylene glycols; chelating agent selected from disodium EDTA; glidant
selected from colloidal anhydrous silica and talc; coating solvents selected from
purified water and isopropyl alcohol; coating agents; colouring agents;

sweetening agents, flavouring and perfuming agents.

The pharmaceutical composition of claim 7 characterized by a PXRD
diffractogram comprising peaks, in terms of degrees 2-theta, at approximately

5.94,7.34,7.93, 8.63, 14.49 and 22.47.

The pharmaceutical composition of claim 7 characterized by a PXRD

diffractogram as depicted in Figure 3.

A process for the preparation of a tablet containing Rifaximin RV-A of claim 1,
comprising the steps of:
i.  providing novel polymorph of Rifaximin RV-A and optionally one or

more further excipients,
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ii.  optionally granulating the mixture of step (i) and optionally one or more
further excipients,
iii. compressing the mixture from step (i) or the granulates from step (ii)

and optionally further excipients into a tablet.
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