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Pharmaceutical composition comprising dabigatran or a
pharmaceutically acceptable salt thereof

The invention relates to an oral pharmaceutical composition of the active
substance dabigatran or the pharmaceutically acceptable salts thereof, in
particular dabigatran etexilate mesylate. It also relates to a process for the
preparation of this pharmaceutical composition and to its medical uses, in
particular for venous thromboembolic events and stroke and systemic
embolism in adults with non-valvular atrial fibrillation.

BACKGROUND ART

Dabigatran is marketed in the form of pellets in hard hydroxypropyl
methylcellulose (HPMC) capsules under the trade name PRADAXA®, The
product contains 75, 110 and 150 mg of dabigatran etexilate in the form of
methanesulfonate salt (dabigatran etexilate mesylate), and the pellets further
contain tartaric acid, acacia (gum arabic), hypromellose (HPMC,
hydroxypropyl methylcellulose), dimeticone 350 (dimethylpolysiloxane), talc
and hydroxypropyl cellulose (HPC).

Dabigatran etexilate is known as ethyl 3-[(2-{[4-(hexyloxycarbonylamino-
imino-methyl)-phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-

pyridin-2-yl-amino}-propionate (dabigatran etexilate) and has the chemical
structural formula (1):

N/ 0-‘—‘<0
O}th;@—{n\‘\—\
E’j”\k‘rm\/ |

(1)
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It is already known from WQO 92837075, which discloses compounds with a
thrombin inhibiting effect and the effect of prolonging the thrombin time, under
the name 1-methyl-2-[N-[4-(N-n-hexyloxycarbonylamidino)phenyl]-amino-
methyl}-benzimidazole-5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-ethoxycarbonyl-
ethyl)-amides. The compound of formula (1) is a prodrug of the compound of
chemical structural formula (11):

/
SeraWeW,
/ OH

i.e. the compound of formula () is only converied into the active compound of
formula (ll) after entering the body, by esterase-catalysed in the liver. The
compound (1) is known as 3-({2-[(4-carbamimidoyl-phenylamino)-methyl]-1-
methyl-1H-benzoimidazole-5-carbonyl}-pyridin-2-yl-amino)-propionic acid. The
main indication for the compound of chemical formula (I} is prevention of
venous thromboembolic events and stroke and systemic embolism in adults
with non-valvular atrial fibrillation.

(1)

The solubility of dabigatran, dabigatran etexilate and dabigatran etexilate
mesylate in particular is strongly dependant on the pH value with increased
solubility at acidic pH. On the other hand, it is chemically unstable in acidic
environment and particularly susceptible to hydrolysis of the prodrug. Due to
these properties, several attemps have been carried out to provide
compositions of dabigatran etexilate that are stable and/or provide desirable
in vitro release and bioavailability.

The production of PRADAXA® and the powder layering method according to
which it is prepared are described in detail in patent applications WO
03074056, WO 2005018615, WO 2009118321 and WO 2009118322.
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WO 03074056 discloses the use of pharmaceutically acceptable organic
acids with a water solubility of >1g / 250mL at 20°C, preferably >1g / 160mL
at 25°C in solid oral preparations, and in particular methanesulfonic acid
addition salt of dabigatran etexilate (dabigatran etexilate mesylate). The
disclosed pharmaceutically suitable acids are for example tartaric acid,
fumaric acid, succinic acid, citric acid, malic acid, glutamic acid and aspartic
acid including the hydrates and acidic salts thereof which are applied to the
pellets by powder layering. A preferred embodiment of WO 03074056 is a
multi-particulate  pharmaceutical form, in particular so-called pellet
formulations. The roughly bead-shaped/spherical core portion of the pellet
consists of a pharmaceutically acceptable organic acid. Then follows a layer,
the so-called isolating layer, which separates the acid core from the layer
containing the active substance. The isolating layer is in turn surrounded by
the equally spherically shaped layer of the active substance which may in turn
be enclosed in a coating which increases the abrasion resistance and shelf
life of the pellets.

WO 2005018615 relates to tablets comprising dabigatran etexilate or
pharmaceutically acceptable salt thereof and one or more pharmaceutically
acceptable organic acid and other excipient or filler. However, the absence of
physical separation between the dabigatran and the organic acid makes the
drug unstable and susceptible to hydrolysis.

WO 2009118321 discioses a process for the preparation of approximately
spherical/bali-shaped tartaric acid pellets suitable for the manufacture of drug
formulations containing active ingredients, such as dabigatran, the peliets so
obtained, and the use thereof as a starting material for the production of drug
formulations containing active ingredients. The process is characterized in
that in a first step the tartaric acid pellets are produced by powder layering,
which are sprayed in a second step with an ethanolic isolation suspension
which comprises hydroxypropyl methyiceliulose (HPMC).

WO 2009118322 describes a process characterized by a series of partial
steps. First, the core is produced from a pharmaceutically acceptable organic
acid, preferably tartaric acid by powder layering. The cores are then converied
into so-called isolated tartaric acid cores by spraying on an isolating

3
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suspension. A dabigatran etexilate suspension prepared subsequently is
sprayed onto these coated cores in one or more process steps by means of a
coating process. The preparation of this suspension, which contains
dabigatran etexilate mesylate as polymorph 1 together with talc and
hydroxypropyl cellulose in isopropanol, is carried out at temperature not
exceeding 30°C. Finally, the active substance pellets thus obtained are
packed into suitable capsules.

Later, further attemps have been described in patent applications WO
2012162492, WO 2013110567, WO 2013124340 and W0O2015145462.

WO 2012162492 discloses a compressed core for a pharmaceutical dosage
form comprising a mixture of (a) at least one pharmaceutically acceptable
organic acid, and (b) at least one pharmaceutically acceptable excipient. Such
compressed core is useful for the preparation of pharmaceutical compositions
containing a drug in which dissolution of the drug is favored in acidic
environments, such as dabigatran etexilate and its pharmaceutically
acceptable salis.

WO 2013110567 discloses an orai pharmaceutical composition comprising
dabigatran etexilate or a pharmaceutically acceptable salt thereof, and at least
one water soluble cyclodextrin agent as an excipient.

WO 2013124340 discloses dabigatran etexilate compositions comprising a
mixture of at least two types of particles and optionally at least one
pharmaceutically acceptable excipient wherein a) the first type of particles
comprise the active agent; b) the second type of particles comprise at least
one pharmaceutically acceptable organic acid; and c¢) optionally at least one
type of particles are coated with a protective coating layer.

WQ02015145462 discloses pharmaceutical composition comprising a) a first
component comprising dabigatran or a pharmaceutically acceptable salt
thereof and one or more pharmaceutically acceptable excipients; and b) a
second component comprising an organic acid; wherein the first component is
in the form of a tablet and wherein the composition is in the form of a capsule.
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Some of the compositions described in the above patents and/or patent
applications contain a tartaric acid core which increases the dissolution rate of
dabigatran by modifying the pH of the microenvironment when the pellet is
dissolved. On the other hand, dabigatran etexilate is unstable in the presence
of tartaric acid; therefore, an isolating layer between the tartaric acid core and
APl (Active Pharmaceutical Ingredient) layer has to be applied. This is
particularly complex since the tartaric acid cores are produced by powder
layering of tartaric acid dust onto tartaric acid crystals. The cores produced by
such a process are only quasi-spherical and it is very difficult to avoid the
formation of satellites which cause defects in the isolating layer. The so-called
satellites are small particles adhering to the outside of the otherwise rounded
pellets and detracting from the otherwise spherical geometry of the pellets.
This lead to impaired storage stability and hence durability of the finished
product. Furthermore, protection from humidity during manufacture and
storage to prevent hydrolysis of the prodrug forming moieties and polymorphic
form transformations is recommended. Also, HPMC capsule shells and
expensive packaging materials are necessary to assure adequate stability of
the final product.

Other formulations described in the above patents and/or patent applications
contain a plurality of particles that involve tedious preparation and/or do not
ensure either stability of dabigatran drug and the desired in vifro release and
bioavailability.

Therefore, need exists to develop alternative solid compositions for oral
administration of dabigatran or a pharmaceutically acceptable salt thereof,
particularly dabigatran etexilate mesylate, that are stable, easy or convenient
to prepare, provide the desired in vifro release and biolavailability.

The present inventors provide an alternative oral pharmaceutical
compositions comprising a multi-particulate system comprising dabigatran or
a pharmaceutically acceptable salt thereof and an acidic tablet comprising at
least one pharmaceutically acceptable organic acid. Such compositions
ensure the stability of this active compounds in the presence of the organic
acid, provide the desired in vifro performance, do not have the drawbacks of
the prior art and can be produced by an easy, less technologycally demanding
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and cost-effective process without affecting the physico-chemical stability of
the active compound.

SUMMARY OF THE INVENTION

The inventors have developed an oral pharmaceutical composition which
comprises a multi-particulate system comprising dabigatran or a
pharmaceutically acceptable salt thereof, preferably dabigatran etexilate
mesylate, and an acidic tablet comprising at least one pharmaceutically
acceptable organic acid. The pharmaceutical compostion of the present
invention ensures the stability of the dabigatran or a pharmaceutically salt
thereof in the presence of the organic acid.

Therefore, an aspect of the invention relates to an oral pharmaceutical
composition comprising:

a) a multi-particulate system comprising dabigatran or a pharmaceutically
acceptable salt thereof; and

b) an acidic tablet comprising at least one pharmaceutically acceptable
organic acid.

This oral pharmaceutical composition has the advantage that the dabigatran
compound in form of a mulii-pariiculate system removes compression
strengths over the active ingredient. This avoids undesired physico-chemical
changes over it and sticking and/or picking inconvenients which are
associated with compression steps.

A further advantage of this invention is that the multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof does not
require an isolating coating. This is specially important with active ingredients
which are prone to water degradation, like dabigatran.

A further advantage of this invention is that the multi-pariiculate system
comprising dabigatran or a pharmaceutically acceptabie salt thereof provides
bigger surface area in comparison to tablets comprising this active ingredient
and makes the active ingredient more bioavailable. Additionally the muilti-
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particulate system reduces the variability between dosage units.

The oral pharmaceutical compositions of the present invention have the
further advantage that they can be prepared through an easy process. Thus,
another aspect of the present invention relates to a process for the
preparation of the pharmaceutical compositions of the present invention which
comprises the following steps:
a) provinding a multi-particulate system comprising dabigatran or a
pharmaceutically acceptable salt thereof by:

i} blending dabigatran or a pharmaceutically acceptable salt thereof

with at least one pharmaceutically acceptable excipient;

i) compacting the powder mixture of step i), preferably by roller

compaction;

iii) milling the sticks or sheets obtained in step ii) to obtain the granules;
and

iv) optionally coating the granules obtained in step iii), preferably by
film-coating,

b) providing an acidic tablet comprising at least one pharmaceutically
acceptable organic acid by:
i} blending the pharmaceutically acceptable organic acid with at least
one pharmaceutically acceptable excipient;
i) spraying the mixture obtained in step i) with a granulation liquid,
preferably water;
iii) kneading the wet mixture obtained in step ii), preferably by high
shear granulation;
iv) drying the wet granules obtained in step iii);
v) blending the dried granules obtained in step iv) with at least one
extragranular pharmaceutically acceptable excipient;
vi) compresing the granules obtained in step v) to obtain the tablet; and
vii) optionally coating the tablet obtained in step vi), preferably by film-
coating.

Another aspect of the present invention relates to a process for the
preparation of the pharmaceutical compositions of the present invention which
comprises the following steps:

a) providing a multi-particulate system comprising dabigatran or a

7
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pharmaceutically acceptable salt thereof by:
i) blending dabigatran or a pharmaceutically acceptable salt thereof
with at least one pharmaceutically acceptable excipient;
i) wetting the mixture obtained in step i) with a massing liquid,
preferably at least one organic solvent, preferably isopropanol, ethanol
or mixtures thereof, more preferably isopropanol;
iii) extruding the wet mixture obtained in step ii), through 0,6mm mesh
to obtain the wet extrudate, preferably by extruding process;
iv) spheronizing the wet extrudate obtained in step iii) to obtain the
pellets, preferably in a roto-spheronizer,
v} drying the pellets obtained in step iv); and
vi) optionally coating the pellets obtained in step v), preferably by film-
coating;
b) providing an acidic tablet comprising at least one pharmaceutically
acceptable organic acid by:
i} blending the pharmaceutically acceptable organic acid with at least
one pharmaceutically acceptable excipient;
ii) spraying the mixture obtained in step i) with a granulation liquid,
preferably water;
i) kneading the wet mixture obtained in step ii), preferably by high
shear granulation;
iv) drying the wet granules obtained in step iii);
v) blending the dried granules obtained in step iv) with at least one
extragranular pharmaceutically acceptable excipient;
vi) compresing the granules obtained in step v} to obtain the tablet; and
vii) optionally coating the tablet obtained in step vi), preferably by film-
coating.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the dabigatran etexilate mesylate release profile of the
composition of Examples 1.1b and 1.1a.

FIG. 2 shows the dabigatran etexilate mesylate release profiles of the
Examples 2.1a and 2.1b.
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DETAILED DESCRIPTION OF THE INVENTION

Unless stated otherwise herein, the percentages given within the scope of the
present invention are always percent by weight.

The invention refers to a pharmaceutical composition for oral administration of
dabigatran or a pharmaceutically acceptable salt thereof, comprising a multi-
particulate system comprising dabigatran or a pharmaceutically acceptable
salt thereof and an acidic tablet comprising at least one pharmaceutically
acceptable organic acid.

For the purposes of the invention, the term "dabigatran” includes dabigatran,
a produg of dabigatran, preferably dabigatran etexilate or any
pharmaceutically acceptable salts or derivatives thereof, including
polymorphs, hydrates, solvates or amorphous forms. The more preferably
compound is dabigatran etexilate and the more preferably salt thereof is
dabigatran etexilate mesylate.

As used herein, the term “pharmaceutically acceptable salt” refers to any non-
toxic salt which can be used for therapeutic purposes. The preparation of
pharmaceutically acceptable salts of the compounds of the invention can be
carried out by methods known in the art. For instance, they can be prepared
from the parent compound, which contains a basic or acidic moiety, by
conventional chemical methods. Generally, such salts are, for example,
prepared by reacting the free acid or base forms of these compounds with a
stoichiometric amount of the appropriate pharmaceutically acceptable base or
acid in water or in an organic solvent or in a mixture of them. The base
compounds and their salts may differ in some physical properties but they are
equivalent for the purposes of the present invention. Pharmaceutically
acceptable salts are well known in the art. Examples of pharmaceutically
acceptable salts, include, without limitation, acetic acid, ascorbic acid,
benzenesulfonic acid, citric acid, dichloroacetic acid, formic acid, fumaric acid,
glutamic acid, glycolic acid, hydrobromic acid, hydrochloric acid, hydroiodic
acid, 3-hydroxypropanoic acid, lactic acid, maleic acid, malonic acid,
methanesulfo acid, nitric acid, oxalic acid, 2-oxoglutaric acid, phosphoric acid,
propionic acid, sulfuric acid, tartaric acid and p-toluenosulfonic acid.

9
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In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
dabigatran is in form of a prodrug, preferably dabigatran etexilate. In another
embodiment, dabigatran etexilate is in the form of the mesylate salt, i.e.
dabigatran etexilate mesylate.

The dabigatran or the pharmaceutically acceptable salt thereof used in the
present invention has a particle size distribution defined by a D90 less than
250 um, preferably less than 100 um, more preferably less than 50 ym and
further preferably less than 10 um. The particle size distribution is measured
using a laser difraction/scattering method, for example, a MALVERN
Mastersizer 2000.

in a particular embodiment of the present invention the dabigatran etexilate is
used in the form of polymorphic form | of dabigatran etexilate mesylate (as
described in WO 2005028468). In another particular embodiment of the
present invention the dabigatran etexilate is used in the form of polymorphic
form 11 of dabigatran etexilate mesylate (as described in WO 2005028468).

The term "oral pharmaceutical composition" includes a pharmaceutical
dosage form for oral adminstration in the form of sachets or capsules,
comprising the multi-particulate system comprising dabigatran or a
pharmaceutically acceptable salt thereof and an acidic tablet comprising at
least one pharmaceutically acceptable organic acid, preferably in the form of
capsules.

The oral pharmaceutical compasitions of the present invention may be in the
form of a dosage form comprising from 50 mg to 200 mg of dabigatran
etexilate mesylate, preferably from 75 mg to 150 mg, more preferably 75 mg,
110 mg or 150 mg.

The term "multi-particulate system” includes a set of solid or semi-solid
individual portions. Examples of this multi-particulate system include, without
limitation, powder, granules, pellets, beads or minitablets.

In one embodiment of the present invention, optionally in combination with

10



WO 2017/111637 PCT/PL2016/000156

10

15

20

25

30

35

one or more features of the various embodiments described above or below,
the oral pharmaceutical composition comprises a multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof and an
acidic tablet comprising at least one pharmaceutically acceptable organic acid
wherein the multi-particulate system is in the form of powder, granules,
pellets, beads or minitablets. In another embodiment, the multi-particulate
system comprising dabigatran or a pharmaceutically acceptable salt thereof is
in the form of granules. In a preferred embodiment, the multi-particulate
system comprising dabigatran etexilate or a pharmaceutically acceptable salt
thereof is in the form of granules. In a more preferred embodiment, the multi-
particulate system comprising dabigatran etexilate mesylate is in the form of
granules. In other embodiment, the multi-particulate system comprising
dabigatran or a pharmaceutically acceptable salt thereof is in the form of
pellets. In a preferred embodiment, the multi-particulate system comprising
dabigatran etexilate or a pharmaceutically acceptable salt thereof is in the
form of pellets. In a more preferred embodiment, the multi-particulate system
comprising dabigatran etexilate mesylate is in the form of pellets.

As used herein, the term “acidic tablet’ includes a tablet comprising at least
one pharmaceutically aceptable organic acid. The term "organic acid"
includes any organic acid or hydrates or acid salts thereof or mixtures thereof
which are in a solid state in a room temperature. Examples of
pharmaceutically acceptable organic acids include, without limitation, ascorbic
acid, aspartic acid, citric acid, erythrobic acid, fumaric acid, gluconic acid,
glutamic acid, maleic acid, malic acid, succinic acid and tartaric acid. In one
embodiment of the present invention, optionaily in combination with one or
more features of the various embodiments described above or below, the
pharmaceutically acceptable organic acid is selected from a group consisting
of ascorbic acid, aspartic acid, citric acid, erythrobic acid, fumaric acid,
gluconic acid, glutamic acid, maleic acid, malic acid, succinic acid, tartaric
acid or hydrates or acid salts or mixture thereof. In a preferred embodiment,
the pharmaceutically acceptable organic acid is maleic acid.

In addition, the multi-particulate system and/or the acidic tablet, optionally
further comprise an isolating coating layer. The term “isolating coating layer”
includes a layer of a polymeric material disposed on the surface of either in

11
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each solid or semi-solid individual portion that together form the multi-
particulate system or of the tablet core of the acidic tablet. This isolating
coating layer provides desirable properties to the dosage form, including its
protection from environmental conditions, such as light or moisture, and also
provides esthetic or taste-masking properties to the dosage form. In the
present invention, the isolating coating avoids the direct contact between
dabigatran and the organic acid and it is preferably disposed on the surface of
the tablet core of the acidic tablet.

In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
both the multi-particulate system comprising dabigatran or a pharmaceutically
acceptable salt thereof and the acidic tablet comprising at least one
pharmaceutically acceptable organic acid further comprise an isolating
coating layer. In another embodiment, the acidic tablet comprising at least one
pharmaceutically acceptable organic acid further comprises an isolating
coating layer. In yet another embodiment, the multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof may
optionally further comprise an isolating coating layer. In a preferred
embodiment, only the acidic tablet comprising at least one pharmaceutically
acceptabie organic acid further comprises an isolating coating layer.

The polymeric pharmaceutically acceptable material used for the isoiating
coating layer include, without limitation, cellulose derivatives, vinyl derivatives,
polymers and copolymers, gums, acrylic or methacrylic acid polymers,
copolymers, esters or derivatives thereof, and the like or combinations
thereof. Cellulose derivatives that may be employed, include, without
limitation, methylcellulose, hydroxypropyl methyicellulose, hydroxypropyl
cellulose, hydroxyethyl cellulose, hydroxymethyl cellulose, ethylcellulose,
hydroxypropyl  ethylcellulose, carboxymethylethyl cellulose, carboxy
ethylcellulose, carboxymethyl hydroxyethylcellulose, hydroxyethylmethyl
carboxymethyl celiulose, hydroxyethyl methyl cellulose, carboxymethyi
cellulose, methylhydroxyethyl cellulose, methylhydroxypropyl cellulose,
carboxymethyl suifoethyl cellulose, sodium carboxymethyl cellulose, and the
like or combinations thereof. Vinyl derivatives, polymers and copolymers
thereof that may be employed include, without limitation, copolymers of vinyi
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pyrrolidone, copolymers of polyvinyl alcohol (Kollicoat IR}, polyvinylpyrrolidone
or combinations thereof. Gums that may be employed include, without
limitation, gum arabic, alginates, guar gum, locust bean gum, carrageenan,
pectin, xanthan gum, gellan gum, maltodexirin, galactomannan, karaya, and
the like, or combinations. Acrylic or methacrylic acid polymers, copolymers,
esters or derivatives thereof, that may be employed include, without limitation,
a) copolymer formed from monomers selected from methacrylic acid,
methacrylic acid esters, acrylic acid and acrylic acid esters b) copolymer
formed from monomers selected from butyl methacrylate, (2-
dimethylaminoethyl)methacrylate and methyl methacrylate c¢) copolymer
formed from monomers selected from ethyl acrylate, methyl methacrylate and
trimethylammonioethyl methacrylate chloride or d) copolymers of acrylate and
methacrylates with/without quarternary ammonium group in combination with
sodium carboxymethylcellulose, e.g. Eudragit® like Eudragit EPO
(dimethylaminoethyl methacrylate copolymer; basic butylated methacrylate
copolymer), Eudragit RL and RS (trimethylammonioethyl methacrylate
copolymer), Eudragit NE30D and Eudragit NE40D (ethylacrylate
methymethacrylate copolymer), Eudragit RD 100 (ammoniomethacrylate
copolymer with sodium carboxymethylcellulose); or the like or any
combinations thereof.

In a preferred embodiment said isolating coating layer comprises copolymers
of polyvinyl alcohol. In another preferred embodiment of the present invention,
the acidic tablet comprising at least one pharmaceutically acceptable organic
acid further comprises an isolating coating layer, wherein the isolating coating
layer comprises copolymers of polyvinyl alcohol.

in a further embodiment, in addition to the polymeric pharmaceutically
acceptable material or any combination thereof, the isolating coating layer
may optionally further comprise at least one pharmaceutically acceptable
excipient such as, without limitation, plasticizer, anti-tacking agent, pigment,
and the like, or combinations thereof. A plasticizer that may be employed
includes, without limitation, triethyl citrate, acetyl triethyl citrate, propylene
glycol, polyethylene glycol, acetyl tributyl citrate, acetylated monoglycerides,
glycerin, triacetin, phthalate esters (e.g., diethyl phthalate, dibutyl phthalate),
castor oil, sorbitol and dibutyl seccate or a combination thereof. An anti-
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tacking agent that may be employed includes, without limitation, talc, or
glyceryl monostearate. A pigment such as, without limitation, titanium dioxide,
iron oxide, or a mixture thereof may be employed.

The isolating coating layer may be optionally applied onto at least the multi-
particulate system comprising dabigatran or a pharmaceutically acceptable
salt thereof or the acidic tablet comprising at least one pharmaceutically
acceptable organic acid of the present invention in any suitable equipment
where coating can be achieved, such as, without limitation, coating pan,
conventional film coating apparatus or a fluidized bed apparatus, or the like.
Furthermore, in one embodiment, the isolating coating layer can be applied
from an aqueous or organic solution or dispersion. In a preferred embodiment
the acidic tablet comprising at least one pharmaceutically acceptable organic
acid being coated with the isolating coating layer may be coated to a weight
gain of about 2% to about 50% by weight, preferably about 2% to about 10%,
more preferably about 2% to about 5%. In a further embodiment, the multi-
particulate system comprising dabigatran or a pharmaceutically acceptable
salt thereof being coated with the isolating coating layer may be coated to a
weight gain of about 1% to about 50% by weight, preferably about 1% to
about 10%, more preferably about 1% to about 5%.

Furthermore, the multi-particuiate system and/or the acidic tablet, optionally
further comprise one or more pharmaceutically acceptable excipients. In one
embodiment, optionally in combination with one or more features of the
various embodiments described above or below, the multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof may
optionally further comprise one or more pharmaceutically acceptable
excipients. In another embodiment, the acidic tablet comprising at least one
pharmaceutically acceptable organic acid may optionally further comprise one
or more pharmaceutically acceptable excipients. In a preferred embodiment,
both the multi-particulate system comprising dabigatran or a pharmaceutically
acceptable salt thereof and the acidic tablet comprising at least one
pharmaceutically acceptable organic acid optionally further comprise one or
more pharmaceutically acceptable excipients.
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As used herein, the expression "pharmaceutically acceptable excipients or
carriers" refers to pharmaceutically acceptable materials, compositions or
vehicles. Each component must be pharmaceutically acceptable in the sense
of being compatible with the other ingredients of the pharmaceutical
composition. It must also be suitable for use in contact with the tissue or
organ of humans and animals without excessive toxicity, irritation, allergic
response, immunogenicity or other problems or complications commensurate
with a reasonable benefit/risk ratio.

In another embodiment, optionally in combination with one or more features of
the various embodiments described above or below, these pharmaceutically
acceptable excipients may be selected from the group consisting of fillers or
diluents, disintegrants, binders, glidants, lubricants, surfactants, colorants and
the like or mixtures thereof.

The terms “fillers” or “diluents” as used herein mean inert substances used as
fillers to create the desired bulk, flow properties, and compression
characteristics in the preparation of solid dosage formulations. Examples of
suitable fillers or diluents include, without limitation, calcium carbonate,
calcium phosphate, dibasic calcium phosphate, tribasic calcium sulfate,
calcium carboxymethylcellulose, microcrystalline cellulose, dexirin derivatives,
dextrin, dextrose, fructose, lactitol, lactose, starch or modified starches,
magnesium carbonate, magnesium oxide, maltitol, gluconolactone,
maltodextrins, maltose, sorbitol, sucrose, sugar, and xylitol, erythritol, and the
like or mixtures thereof.

As used herein, the term "disintegranis” means substances used to promote
the composition break up and disperse or dissolve more readily. Examples of
suitable  disintegrants  include, without limitation, cross linked
polyvinylpyrolidone such as crospovidone; starches such as maize starch and
dried sodium starch glycolate; gums such as maize starch and dried sodium
starch glycolate; gums such as alginic acid, sodium aliginate, guar gum;
croscarmellose sodium; cellulose products such as microcrystalline cellulose
and its salts, low-substituted hydroxypropyl cellulose, and the like or mixtures
thereof.
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As used herein, the term "binders" means substances used to cause
adhesion of powder particles in granulations. Examples of suitable binders
include, without limitation, cellulose derivatives, such as methylcellulose
polymers, hydroxyethyl cellulose, hydroxypropyl cellulose, L-hydroxypropyl
cellulose (low substituted), hydroxypropyl methylcellulose (HPMC), sodium
carboxymethylcellulose, carboxymethylene, carboxymethyl
hydroxyethylcellulose, starches or modified starches, such as corn or potato
starch, partially pregelatinized starches, and the like or mixtures thereof.

As used herein, the term "glidants" means substances used to improve the
flowability of the solid composition. Examples of suitable glidants include,
without limitation, colicidal silica, silicon dioxide, powdered cellulose, talc,
tribasic calcium phosphate, and the like and mixtures thereof.

The term “lubricants” as used herein means substances used in solid
compositions to reduce friction during compression of the solid dosage.
Examples of suitable lubricants include, without limitation, sodium oleate,
sodium stearate, sodium benzoate, sodium stearate, sodium chloride, stearic
acid, sodium stearyl fumarate, calcium stearate, magnesium stearate,
magnesium lauryl sulfate, sucrose esters or fatty acid, zinc, polyethylene
glycol, talc, and the like or mixtures thereof.

The term “surfactants” as used herein means substances used to reduce the
surface tension of the aqueous solutions comprising them. Examples of
suitable surfactants include, without limitation, sodium lauryl sulphate,
polyoxyethylen sorbitan fatty acids esters (polysorbate 20, 40, 60, 80),
polyoxyethylene stearates, polyoxyglycerides, lauroyol polyoxyglycerides,
polyoxyethylene alkyl ethers (macrogol cetostearyl ether, macrogol lauryl
ether, macrogol oleyl ether, macrogos stearyl ether), sorbitan esters (sorbitan
laureate, sorbitan oleate, sorbitan palmitate, sorbitan stearate), triethyl citrate,
and the like or mixtures thereof.

In one embodiment, optionally in combination with one or more features of the
various embodiments described above or below, the multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof and/or
the acidic tablet comprising at least one pharmaceutically acceptable organic
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acid, optionally contain one or more fillers or diluents. More particularly, the
fillers or diluents are selected from lactose, gluconolactone, microcrystalline
cellulose or a mixture thereof.

In one embodiment, optionally in combination with one or more features of the
various embodiments described above or below, the muiti-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof and/or
the acidic tablet comprising at least one pharmaceutically acceptable organic
acid, optionally contain one or more disintegrants. More particularly, the
disintegrant is crospovidone.

In one embodiment, optionally in combination with one or more features of the
various embodiments described above or below, the mulii-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof and/or
the acidic tablet comprising at least one pharmaceutically acceptable organic
acid, optionally contain one or more binders. More particularly, the binders are
selected from hydroxypropylcellulose, hydroxypropyl methyicellulose or a
mixture thereof.

In one embodiment, optionally in combination with one or more features of the
various embodiments described above or below, the muiti-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof,
optionally contains one or more glidants. More particularly, the glidant is
amorphous silica.

in one embodiment, optionally in combination with one or more features of the
various embodiments described above or below, the acidic tablet comprising
at least one pharmaceutically acceptable organic acid, optionally contains one
or more lubricants. More particularly, the lubricant is sodium stearyl fumarate.

In another embodiment, optionally in combination with one or more features of
the various embodiments described above or below, the invention relates to
an oral pharmaceutical composition comprising or consisting of:
a) a multi-particulate system which comprises:
i) dabigatran, preferably dabigatran etexilate or a pharmaceutically
acceptable salt thereof, preferably dabigatran etexilate mesylate;
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ii) optionally one or more fillers or diluents, in particular selected from a
group consisting of lactose, gluconolactone, microcrystalline cellulose
or a mixture thereof;
iii) optionally one or more disintegrants, in particular crospovidone;
iv) optionally one or more binders, in particular hydroxypropylcellulose;
v) optionally one or more glidants, in particular amorphous silica;

b) an acidic tablet which comprises:
i) at least one pharmaceutically acceptable organic acid, in particular
maleic acid;
ii) optionally one or more fillers or diluents, in particular microcrystalline
cellulose;
iii) optionally one or more disintegrants, in particular crospovidone;
iv) optionally one or more binders, in particular hydroxypropyl
methylcellulose;
v) optionally one or more lubricants, in particular sodium stearyl
fumarate.

In another embodiment, the acidic tablet of the above embodiment optionally
further comprises an isolating coating layer. More particularly, the isolating
coating layer comprises copolymers of polyvinyl alcohol.

in another embodiment, the multiparticulate system of the above embodiment
is in the form of powder, granules, pellets, beads or minitablets, preferably in
the form of granules or pellets.

In another embodiment, optionally in combination with one or more features of
the various embodiments described above or below, the invention relates to
an oral pharmaceutical composition comprising:
a) a multi-particulate system which comprises:
i) dabigatran, preferably dabigatran etexilate or a pharmaceutically
acceptable salt thereof, preferably dabigatran etexilate mesylate;
ii} a filler or diluent, in particular gluconolactone;
i) a disintegrant, in particular crospovidone;
iv) a binder, in particular hydroxypropylcellulose;
b) an acidic tablet which comprises:
i) at least one pharmaceutically acceptable organic acid, in particular
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maleic acid,;

ii) a filler or diluent, in particular microcrystalline cellulose;
iii) a disintegrant, in particular crospovidone;

iv} a binder, in particular hydroxypropyl methylceliulose;
v) a lubricant, in particular sodium stearyl fumarate.

In another embodiment, the acidic tablet of the above embodiment further
comprises an isolating coating layer. More particularly, the isolating coating
layer comprises copolymers of polyvinyl alcohol.

In another embodiment, the multiparticulate system of the above embodiment
is in the form of powder, granules, pellets, beads or minitablets, preferably in
the form of granules.

In another embodiment, optionally in combination with one or more features of
the various embodiments described above or below, the invention relates to
an oral pharmaceutical composition comprising:
a} a multi-particulate system which comprises:
i) dabigatran, preferably dabigatran etexilate or a pharmaceutically
acceptable salt thereof, preferably dabigatran etexilate mesylate;
i)y one or more fillers or diluents, in particular lactose and
gluconolactone;
iii) a disintegrant, in particular crospovidone;
iv) a glidant, in particular amorphous silica;
b} an acidic tablet which comprises:
i) at least one pharmaceutically acceptable organic acid, in particular
maleic acid;
ii) a filler or diluent, in particular microcrystalline cellulose;
iii) a disintegrant, in particular crospovidone,
iv) a binder, in particular hydroxypropyl methylcellulose;
v) a lubricant, in particular sodium stearyl fumarate.

In another embodiment, the acidic tablet of the above embodiment further

comprises an isolating coating layer. More particularly, the isolating coating
layer comprises copolymers of polyvinyl alcohol.
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In another embodiment, the multiparticulate system of the above embodiment
is in the form of powder, granules, pellets, beads or minitablets, preferably in
the form of granules.

In another embodiment, optionally in combination with one or more features of
the various embodiments described above or below, the invention relates to
an oral pharmaceutical composition comprising:
a) a multi-particulate system which comprises:
i) dabigatran, preferably dabigatran etexilate or a pharmaceutically
acceptable salt thereof, preferably dabigatran etexilate mesylate;
ii) one or more fillers or diluents, in particular microcrystalline celiulose
and gluconolactone;
iii} a binder, in particular hydroxypropylcellulose;
b) an acidic tablet which comprises:
i} at least one pharmaceutically acceptable organic acid, in particular
maleic acid;
i) a filler or diluent, in particular microcrystalline cellulose;
iii} a disintegrant, in particular crospovidone;
iv) a binder, in particular hydroxypropyl methylcellulose;
v) a lubricant, in particular sodium stearyl fumarate.

In another embodiment, the acidic tablet of the above embodiment further
comprises an isolating coating layer. More particularly, the isolating coating
tayer comprises copolymers of polyvinyl alcohol.

In another embodiment, the muliiparticulate system of the above embodiment
is in the form of powder, granules, pellets, beads or minitablets, preferably in
the form of pellets.

It also forms part of the invention a process for the preparation of the oral
pharmaceutical composition as defined above. The multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof is
prepared by a dry or wet granulation, preferably by dry granulation. The multi-
particulate system comprising dabigatran or a pharmaceutically acceptable
salt thereof is also prepared by extrusion-spheronization. The acidic tablet
comprising at least one pharmaceutically acceptable organic acid is prepared
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by wet, dry granulation or by direct compression, preferably by wet
granulation.

In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
the multi-particulate system comprising dabigatran or a pharmaceutically
acceptable salt thereof is prepared by dry granulation, preferable by roller
compaction. The process comprises the following steps:

i} blending dabigatran or a pharmaceutically acceptable salt thereof with at
least one pharmaceutically acceptable excipient;

i} compacting the powder mixture of step i), preferably by roller compaction;
iii) milling the sticks or sheets obtained in step ii) to obtain the granules; and
iv) optionally coating the granules obtained in step iii), preferably by film-
coating.

In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
the multi-particulate system comprising dabigatran or a pharmaceutically
acceptable salt thereof may also be prepared by wet granulation, preferably
by high shear granulation. The process comprises the following steps:

i) blending dabigatran or a pharmaceutically acceptable salt thereof with at
least one pharmaceutically acceptable excipient;

ii) spraying the mixture obtained in step i) with a granulation liquid, preferably
organic solvent;

iii) kneading the wet mixture obtained in step ii); and

iv) drying the wet granules obtained in step iii);

v) optionally coating the granules obtained in step iv), preferably by film-
coating.

In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
the muiti-particulate system comprising dabigatran or a pharmaceutically
acceptable salt thereof is prepared by extrusion-spheronization, The process
comprises the following steps:

i) blending dabigatran or a pharmaceutically acceptable salt thereof with at
least one pharmaceutically acceptable excipient;

21



WO 2017/111637 PCT/PL2016/000156

10

16

20

25

30

35

i) wetting the mixture obtained in step i) with a massing liquid, preferably at
least one organic solvent, preferably isopropanol, ethanol or mixtures thereof,
more preferably isopropanol;

iii) extruding the wet mixture obtained in step ii), through 0.6mm mesh fo
obtain the wet extrudate, preferably by extruding process;

iv) spheronizing the wet extrudate obtained in step iii) to obtain the pellets,
preferably in a roto-spheronizer;

v) drying the pellets obtained in step iv}); and

vi) optionally coating the pellets obtained in step v), preferably by film-coating.

The massing liquid used in the process described above is any liquid suitable
to prepare the wet mixture between dabigatran or a pharmaceutically
acceptable salt thereof and at least one pharmacedutically acceptable
excipient. In one embodiment, optionally in combination with one or more
features of the various embodiments described above or below, the massing
liquid is at least one organic solvent, particularly an alcohol solvent, more
particularly an alcohol solvent selected from isopropanol, ethanol or mixtures
thereof, and more particularly isopropanol.

In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
the acidic tablet comprising at least one pharmaceutically acceptable organic
acid is prepared by wet granulation, preferably by high shear granulation. The
process comprises the following steps:

i) blending the pharmaceutically acceptable organic acid with at least one
pharmaceutically acceptable excipient;

ii) spraying the mixture obtained in step i) with a granulation liquid, preferably
water,

i) kneading the wet mixture obtained in step ii), preferably by high shear
granulation;

iv) drying the wet granules obtained in step iii);

v) blending the dried granules obtained in step iv) with at least one
extragranular pharmaceutically acceptable excipient;

vi) compresing the granules obtained in step v) to obtain the tablet; and

vii) optionally coating the tablet obtained in step vi), preferably by film-coating.
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In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
the acidic tablet comprising at least one pharmaceutically acceptable organic
acid is prepared by dry granulation, preferable by roller compaction. The
process comprises the following steps:

i) blending the pharmaceutically acceptable organic acid with one or more
pharmaceuticaily acceptable excipients;

ii) compacting the powder mixture of step i), preferably by roller compaction;
i) milling the sticks or sheets obtained in step ii) o obtain the granules; and
iv) optionally coating the granules obtained in step iii), preferably by film-
coating.

In one embodiment of the present invention, optionally in combination with
one or more features of the various embodiments described above or below,
the acidic tablet comprising at least one pharmaceutically acceptable organic
acid is prepared by a direct compression. The process comprises the
following steps:

i) blending the pharmaceutically acceptable organic acid with at least one
pharmaceutically acceptable excipient;

ii) compressing the mixture obtained in step i) to obtain the tablet; and

i) optionally coating the tablet obtained in step ii), preferably by film-coating.

In a further embodiment of the present invention, the process for preparing
the oral pharmaceutical composition of the present invention further
comprises the filling in a capsule or a sachet with the multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof and the
acidic tablet comprising at least one pharmaceutically acceptable organic
acid. In another embodiment, the capsule is a hydroxypropyl methylcellulose
(HPMC) capsule.

In a further embodiment, the present invention provides the use of the
pharmaceutical composition of the present invention for the manufacture of a
medicament for preventing venous thromboembolic events in adult patients
who have undergone elective total-hip-replacement surgery or total-knee-
replacement surgery andfor preveting the risk of stroke and systemic
embolism in adulis with non-valvular atrial fibrillation.
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In still another embodiment the present invention provides a method of
preventing venous thromboembolic events in aduit patients who have
undergone elective total-hip-replacement surgery or total-knee-replacement
surgery and/or preveting the risk of stroke and systemic embolism in adults
with non-valvular atrial fibrillation, comprising administering to the subject in
need thereof the pharmaceutical compositions of the present invention.

For the purposes of the present invention, the expressions “obtainable”,
“obtained” and similar equivalent expressions are used interchangeably and,
in any case, the expression “obtainable” encompasses the expression
“obtained”.

The following examples and drawings are provided by way of illustration, and
they are not intended to be limiting of the present invention. Furthermore, the
present invention covers all possible combinations of particular and preferred
embodiments described herein.

EXAMPLES

Example 1. Preparation of capsules comprising dabigatran granules and a
maleic acid tablet

Preparation of dabigatran granules by roller compaction

Dabigatran etexilate mesylate was seived through 1,0 mm mesh. The rest of
the excipients were added after seiving through 1,0mm mesh and the mixture
were blended to provide an homogeneous mixture. Then, the mixture was
compacted by roller compaction and later milled to obtain the desired
granules. Optionally, these granules may be coated with an isolating coating
layer.

Preparation of acidic tablet by wet granulation

The organic acid together with the rest of excipients (except lubricant) were
sieved through 1,0 mm mesh and placed into a high shear granulator. The
mixture was granulated with water and dried in a fluid bed. After dry screening
the blend, it was blended with extragranular excipients and compressed into
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tablet cores. The tablet cores were coated with a isolating coating layer

comprising copolymers of polyvinyl alcohol.

Preparation of the capsules

Final hydroxypropyl methylcellulose (HPMC) capsules were filled with the

adequate amount of granulate and one film-coated acidic tablet.

A HPMC capsule was obtained with the following composition:

Example 1.1a (150mg dabigatran etexilate)

Granulate [%] mg/capsule
Dabigatran etexilate mesylate 45,00 173.00
Gluconolactone 45.00 173.00
Crospovidone (XL10) 5.00 19.25
Hydroxypropyl cellulose (Klucel LF) 5.00 19.25
Total 100.00 384.50
Acidic tablet [%] mg/tabl.
% = Maleic acid 71.43 105.00
3 —
c o Hydroxypropyl
g methylcellulose (E5) 3.81 560
m Crospovidone XL 9.52 14.00
g Microcrystalline cellulose
(o}
§ (PH200) 8.57 12.60
c
o Sodium stearyl fumarate
v
X (PRUV) 1.91 2.80
. copolymers of polyvinyl
Coating | ;cohol (Kollicoat IR) 4.76 7.00
Total 100.00 147.00
Total capsule filling 531.50mg
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Example 1.1b {(150mg dabigatran etexilate)

Granulate [%] mg/capsule
Dabigatran etexilate mesylate 52.00 173.00
Gluconolactone 25.00 83.17
Crospovidone (XL10) 5.00 16.63
Lactose anhydrous {(DCL 21) 10.00 33.27
Amorphous silica (Syloid Al-1FP) 8.00 26.62
Total 100.00 332.69
Acidic tablet %] mg/tabl.
Q _ Maleic acid 71.43 105.00
g2
c o Hydroxypropyl
8 methylceliulose (E5) 3.81 5.60
m Crospovidone XL 9.52 14.00
o Microcrystalline cellulose
(o]
g (PH200) 8.57 12.60
c
& Sodium  stearyl fumarate
o
3 (PRUV) 1.91 2.80
. copolymers of polyvinyl
Coating | 4icohol (Kollicoat IR) 4.76 7.00
Total 100.00 147.00
Total capsule filling 479.69my

Example 1.2. Dabigatran drug release

Dissolution test was performed in 900mL of dissolution media (distilled water)
at 37°C at a rotation speed of 100 rpm. Samples were removed after 5, 10,
15, 30, 45, 60, 90 minutes from test initiation and analyzed for dabigatran
etexylate by HPLC (acetonitrile buffer pH 7.0).

The following table shows the results for different samples, wherein “average”
relates to dissolved amount of dabigatran etexilate mesylate as a percentage
[%] and “RSD” is the relative standard deviation.
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The capsules of examples 1.1a and 1.1b showed adequate dissolution profile
when compared with PRADAXA.

Example 2. Preparation of capsules comprising dabigatran pelleis and a
maleic acid tablet

Preparation of dabigatran pellets by extrusion-spheronization process
Dabigatran etexilate mesylate was seived through 1,0 mm mesh. The rest of
the excipients were added after seiving through 1,0mm mesh and the mixture
were blended to provide an homogeneous mixture. Then, the mixture was
wetted with isopropanol to obtain the desired uniform wet mass. In the next
step the wet mixture was extruded through 0,6mm mesh. The obtained wet
extrudate was spheronized in a roto-spheronizer equipment. Then the
obtained pellets were dryied. Optionally, these pellets may be coated with an
isolating coating layer.

Preparation of acidic tablet by wet granulation

The organic acid together with the rest of excipients (except lubricant) were
sieved through 1,0 mm mesh and placed into a high shear granulator. The
mixture was granulated with water and dried in a fluid bed. After dry screening
the blend, it was blended with extragranular excipients and compressed into
tablet cores. The tablet cores were coated with a isolating coating layer
comprising copolymers of polyvinyl alcohol.
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Preparation of the capsules
Final hydroxypropyl methylcellulose (HPMC) capsules were filled with the

adequate amount of pellets and one film-coated acidic tablet.

5
A HPMC capsule was obtained with the following composition:
Example 2.1a (150mg dabigatran etexilate)
Pellets [%] mg/capsule
Dabigatran etexilate mesylate 50.00 173.00
Gluconolactone 35.00 121.10
Hydroxypropyl cellulose (Klucel LF) 5.00 17.30
Microcrystalline cellulose (PH101) 10.00 34.60
Total 100.00 346.00
10
Acidic tablet [%] mg/tabl.
‘QQ} = Maleic acid 71.43 120.00
3 Pl
C o Hydroxypropy!
g methylcellulose {E5) 3.81 6.40
[ Crospovidone XL 8.57 14.40
8 Microcrystalline cellulose
«
§ (PH200) 9.52 16.00
c .
o Sodium  stearyl fumarate
O]
3 (PRUV) 1.91 3.20
. copolymers of polyvinyl
Coating | 21cohol (Kollicoat IR) 4.76 8.00
Total 100.00 168.00
Total capsule filling 514.00mg
15
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Example 2.1b (150mg dabigatiran etexilate)

Pellets [%] mg/capsule
Dabigatran etexilate mesylate 40.00 173.00
Gluconolactone 45.00 194.60
Hydroxypropyl cellulose {(Klucel LF) 5.00 21.60
Microcrystalline cellulose (PH101) 10.00 43.25
Total 100.00 346.00
Acidic tablet [%] mg/tabl.
Qo Maleic acid 71.43 120.00
22
c o Hydroxypropyl
g methylcellulose (ED) 3.81 6.40
m Crospovidone XL 8.57 14.40
B Microcrystalline cellulose
Q
§ (PH200) 9.52 16.00
| oy
T Sodium stearyl fumarate
= (PRUV) 1.91 3.20
. copolymers of polyvinyl
Coating | | cohol (Kollicoat IR) 4.76 8.00
Total 100.00 168.00
5
Total capsule filling 514.00mg

Dissolution test was performed in 900mL of dissolution media 0.01N HCI at
37°C at a rotation speed of 100 rpm. Samples were removed after 10, 15, 30,
45, 60, 90 minutes from test initiation and analyzed for dabigatran etexylate

10 by HPLC.
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The following table shows the results for different samples, wherein “average”
relates to dissolved amount of dabigatran etexilate mesylate as a percentage
[%] and “RSD” is the relative standard deviation.

The capsules of examples 2.1a and 2.1b showed adequate dissolution profile
when compared with PRADAXA.
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CLAIMS

1. An oral pharmaceutical composition comprising:

a) a multi-particulate system comprising dabigatran or a pharmaceutically
acceptable salt thereof; and

b) an acidic tablet comprising at least one pharmaceutically acceptable
organic acid.

2. The pharmaceutical composition according to claim 1 wherein the multi-
particulate system comprising dabigatran or a pharmaceutically acceptable
salt thereof is in the form of powder, granules, pellets, beads or minitablets,
preferably granules or pellets.

3. The pharmaceutical composition according to claims 1 or 2 wherein the
acidic tablet comprising at least one pharmaceutically acceptable organic acid
further comprises an isolating coating layer.

4. The pharmaceutical composition according to claim 3 wherein the isolating
coating layer comprises copolymers of polyvinyl alcohol.

5. The pharmaceutical composition according to any of the preceding claims
wherein the dabigatran, is dabigatran etexilate or a pharmaceutically
acceptable salt thereof, preferably dabigatran etexilate mesylate.

6. The pharmaceutical composition according to any of the preceding claims
wherein the pharmaceutically acceptable organic acid is selected from a
group consisting of ascorbic acid, aspartic acid, citric acid, erythrobic acid,
fumaric acid, gluconic acid, glutamic acid, maleic acid, malic acid, succinic
acid and tartaric acid or hydrates or acid salts thereof, preferably maleic acid.

7. The pharmaceutical composition according to any of the preceding claims
wherein the multi-particulate system and/or the acidic tablet further comprise
one or more pharmaceutically acceptable excipients.

8. The pharmaceutical composition according to claim 7 wherein the
pharmaceutically acceptable excipient is selected from a group consisting of
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fillers or diluents, binders, disintegrants, surfactants, glidants, lubricanis, or
mixtures thereof.

9. The pharmaceutical compasition according to any of the preceding claims,
comprising:
a) a multi-particulate system which comprises:
i) dabigatran, preferably dabigatran etexilate or a pharmaceutically
acceptable salt thereof, preferably dabigatran etexilate mesylate;
ii) optionally one or more fillers or diluents, in particular selected from a
group consisting of lactose, gluconolactose, or a mixture thereof;
i) optionally one or more disintegrants, in particular crospovidone;
iv) optionally one or more binders, in particular hydroxypropylcellulose;
v) optionally one or more glidants, in particular amorphous silica; or
i) dabigatran, preferably dabigatran etexilate or a pharmaceutically
acceptable salt thereof, preferably dabigatran etexilate mesylate;
ii) optionally one or more fillers or diluents, in particular gluconolactone,
microcrystalline cellulose or a mixture thereof;
iv) optionally one or more binders, in particular hydroxypropylcellulose;
b) an acidic tablet which comprises:
i) at least one pharmaceutically acceptable organic acid, in particular
maleic acid;
ii} optionally one or more fillers or diluents, in particular microcrystalfine
cellulose;
iii} optionally one or more disintegrants, in particular crospovidone;
iv) optionally one or more binders, in particular hydroxypropyl
methylcellulose;
v) optionally one or more lubricants, in particular, sodium stearyl
fumarate.

10. The pharmaceutical composition according to claim 9, wherein the acidic
tablet further comprises an isolating coating layer, preferably copolymers of
polyvinyl alcohol.

11. The pharmaceutical composition according to any of preceding claims
wherein the pharmaceutical composition is in the form of a capsule, preferably
hydroxypropyl methylcellulose (HPMC) capsule, or a sachet.
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12. A process for preparing the oral pharmaceutical composition according to
any of the preceding claims wherein the multi-particulate system comprising
dabigatran or a pharmaceutically acceptable salt thereof is prepared by dry
granulation or extrusion-spheronization and the acidic tablet comprising at
least one pharmaceutically acceptable organic acid is prepared by wet
granulation.

13. The process according to claim 12 wherein the multi-particulate system
comprising dabigatran or a pharmaceutically acceptable salt thereof is
prepared by a process comprising:

i} blending dabigatran or a pharmaceutically acceptable salt thereof with at
least one pharmaceutically acceptable excipient;

i) compacting the powder mixture of step i), preferably by roller compaction;
iii} milling the sticks or sheets obtained in step ii) to obtain the granules; and
iv) optionally coating the granules obtained in step iii), preferably by fiim-
coating; or

i) blending dabigatran or a pharmaceutically acceptable salt thereof with at
least one pharmaceutically acceptable excipient;

ii) wetting the mixture obtained in step i) with a massing liquid, preferably at
least one organic solvent, preferably isopropanol, ethanol or mixtures thereof,
more preferably isopropanol;

i} extruding the wet mixture obtained in step ii), through 0,6mm mesh to
obtain the wet extrudate, preferably by extruding process;

iv) spheronizing the wet extrudate obtained in step iii) to obtain the peliets,
preferably in a roto-spheronizer;

v) drying the pellets obtained in step iv); and

vi) optionally coating the pellets obtained in step v), preferably by film-coating.

14. The process according to claim 12 wherein the acidic tablet comprising at
least one pharmaceutically acceptable organic acid is prepared by a process
comprising:

i) blending the pharmaceutically acceptable organic acid with at least one
pharmaceutically acceptable excipient;

ii) spraying the mixture obtained in step i} with a granulation liquid, preferably
water;
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iii} kneading the wet mixture obtained in step ii), preferably by high shear
granulation;

iv) drying the wet granules obtained in step iii);

v) blending the dried granules obtained in step iv) with at least one
extragranular pharmaceutically acceptable excipient;

vi) compresing the granules obtained in step v) to obtain the tablet; and

vii) optionally coating the tablet obtained in step vi), preferably by film-coating.

15. The process according fo any of the claims 12 to 14 which further
comprises filling a capsule, preferably a hydroxypropyl methylcellulose
(HPMC) capsule, or a sachet with the composition as defined in any of the
claims 1 to 10.
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