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Abstract

A stable formulation of telmisartan and hydrochlorothiazide having both substances in
separate units is prepared, exhibiting exceptional stability when subjecting to stress

conditions.
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Pharmaceutical composition comprising telmisartan and hydrochlorothiazide

Field of the Invention

Present invention from the field of pharmaceutics discloses pharmaceutical composition
comprising a combination of two active pharmaceutical ingredients, of which is one alkaline,
or in alkaiine environment and the other is labile in alkaline environment, and specifically

relates to telmisartan or its alkali salt and hydrochlorothiazide.

Background of the Invention

6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide known as
hydrochlorothiazide and abbreviated HCT has been long used as an active pharmaceutical
ingredient to treat hypertension. Telmisartan in acidic form or as an alkali, preferably sodium,
salt is another active pharmaceutical ingredient and may be used as an angiotenzin Il
antagonist. Chemically telmisartan is a 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-
propyl-benzoimidazol-1-yllmethyl]lphenyl] benzoic acid. Telmisartan itself is at neutral pH
poorly soluble. That is, it does not dissolve more than 2 pg per ml of pH 6,8 phosphate
buffer. In order to increase Iits bioavailability, it Is normally administered as an alkaline salt,
such as sodium salt or incorporated into a composition which itself provides for an alkaline
pH. It is advantageous 1o administer both drugs concomitantly or even more to manufacture
a composition comprising both to treat hypertension. Such composition is known from WO
03/059327, however specific technology was used therein to prevent the degradation of
hydrochlorothiazide which inevitably occurs when this substance is exposed to alkaline

media. The main degradation product of hydrochlorothiazide is 4-amino-6-chloro-1,3-

benzenedisulfonamide (DSA).

By providing said hydrochlorothiazide and another alkaline active substance, in separate
units, a stable pharmaceutical composition could be prepared. Separating
hydrochlorothiazide, which degrades under alkaline conditions from another alkaline active

substance requires special pharmaceutical composition manufacturing machinery. Additional
difficulty represents the fact, that both active substances need to be released from the

composition substantially concomitantly.
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Disclosure of the invention

The invention provides a pharmaceutical composition comprising at least one first unit,
selected from granules, pellets, or tablet cores; wherein said first unit comprises first active
pharmaceutical ingredient together with pharmaceutically acceptable excipients and

at least one coating comprising a second active pharmaceutical ingredient applied onto said
first unit,

where either first or second active pharmaceutical ingredients is 6-chloro-3,4-dihydro-2H-
1,2.4-benzotiadiazine-7-sulfonamide-1,1-dioxide and unit comprising the other active
pharmaceutical ingredient is characterized in that said unit alone imparts pH above 8 to the
1% by weight aqueous solution or dispersion of said other unit, where said unit preferably
comprises 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-
yllmethyllphenyl] benzoic acid or a salt thereof as the other active pharmaceutical ingredient.

In an embodiment, the one or more second units are selected from granules, pellets or tablet
cores and those said second units comprise 3 to 15% 6-chloro-3,4-dihydro-2H-1,2,4-
benzotiadiazine-7-sulfonamide-1,1-dioxide, 10 to 95% of one or more soluble diluents,
preferably lactose, 1 to 10% of substance with suspension stabilizing properties, preferably
colloidal silicon dioxide, 5 to 15% of binder, preferably polyvinylpyrrolidone and optionally up
to 10% of an acidifying agent, preferably citric acid by weight relative to the weight of said

second cores.

In an embodiment, the one or more first units comprise 1 to 50 % of 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-ylimethyl]phenyl] benzoic acid or a salt
thereof: 1 to 50 % binder, 1 to 80 % soluble diluent, and 1 to 12 % alkalizing agent by weight
relative to the weight of the said first units.

Further, the invention provides a pharmaceutical composition comprising at least one first
unit selected from granules, pellets or tablet cores comprising 2-[4-[[4-methy]-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-ylimethyllphenyl] benzoic acid or a salt
thereof, with optional coating applied to said unit, wherein said coating comprises a polymer
appropriate for conventional film coating; and

a coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-

dioxide applied onto said first unit.
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The invention also provides a pharmaceutical composition as defined above comprising a
first unit which is a tablet core that comprises 1 to 40 % 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethyl]phenyl] benzoic acid or a sait
thereof: 1 to 40 % binder, 1 to 50 % soluble diluent, and 1 to 10 % alkalizing agent by weight
relative to the weight of the composition; and

a coating that comprises 10 to 40 % 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-/-
sulfonamide-1,1-dioxide and 10 to 40% colloidal silicon dioxide, 20 to 60 %
polyvinylpyrrolidone, 5 to 50 % plasticizer and optionally up to 10 % acidifying agent by
weight relative to the weight of coating and the coating constitutes from about 3 to about

25% by weight of the finished composition.

In an embodiment, a separating coating which constitutes from about 0.1 to about 10% by
weight of the finished composition is applied onto one or more said first unit, preferably
comprising one or more polymers selected from cellulose derivative, polyethileneglycols and

polyvinylpyrrolidone.

Even further, the invention provides a use of polyvinylpyrrolidone in manufacturing of
pharmaceutical composition comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-
propyl-benzoimidazol-1-ylimethyljphenyl] benzoic acid or a salt thereof in one or more first
units, selected from granules, pellets or tablets

and 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide in coating
applied onto said first units, characterized in that polyvinylpyrrolidone is incorporated into
said coating.

The invention also provides a pharmaceutical composition characterized in that the first units
are manufactured comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-
benzoimidazol-1-ylimethyllphenyl] benzoic acid or its salt;

onto those units an optional separating coating is applied; and

a coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-
dioxide is applied thereto.

The invention also provides a process for manufacturing a pharmaceutical composition
comprising following steps:
a) preparing a tablet core comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-
2-propyl-benzoimidazol-1-yllmethyllphenyl] benzoic acid or its salt;
b) optionally applying a separating coating thereto;
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c) applying a coating comprising 6-chloro-3,4-dihydro-2H-1,2 4-benzotiadiazine-7-
sulfonamide-1,1-dioxide.

The Invention also provides a pharmaceutical composition for immediate release comprising
as an active substance 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-

dioxide together with one or more alkaline active or inactive ingredients (excipients).

Generally the pharmaceutical composition, preferably for oral administration, comprises at
least one first unit, selected from granules, pellets, or tablet cores: wherein said first unit
comprises first active pharmaceutical ingredient together with pharmaceutically acceptable
excipients and

a) at least one second unit, selected from granules, pellets, or tablet cores, where said
second unit comprises a second active pharmaceutical ingredient, together with
pharmaceutically acceptable excipients, wherein said at least one first and at least one
second unit are together with a suitable carrier compressed into a tablet where said units are
substantially evenly distributed throughout the tablet; or

b) at least one coating comprising a second active pharmaceutical ingredient applied onto
said first unit,

where either first or second active pharmaceutical ingredients is 6-chloro-3,4-dihydro-2H-
1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide and unit comprising the other active
pharmaceutical ingredient is characterized in that said unit alone imparts pH above 8 to the
1% by weight aqueous solution or dispersion of said other unit, where said unit preferably
comprises 2-{4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-

yllmethyl]phenyl] benzoic acid or a salt thereof as the other active pharmaceutical ingredient.

Specifically a pharmaceutical composition comprises at least one first unit, selected from
granules, pellets, or tablet cores; wherein said first unit comprises 2-[4-{[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyllphenyl} benzoic acid or a salt
thereof together with pharmaceutically acceptable excipients and

at least one second unit, selected from granules, pellets, or tablet cores, where said second
unit comprises 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1, 1-dioxide,
together with pharmaceutically acceptable excipients, wherein said at least one first and at
least one second unit are together with a suitable carrier compressed into tablet; or

at least one coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-

sulfonamide-1,1-dioxide applied onto said first unit.
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Specifically, said first and second unit are selected from more than one granule or more than
one pellet or more than one tablet core. Optionally, a coating can be applied to said first or
said second unit, wherein said coating comprises a polymer appropriate for conventional film

coating.

In an aspect, the invention provides a pharmaceutical composition comprising more than one
first unit, selected from granules, pellets, or tablet cores; wherein said first unit comprises first
active pharmaceutical ingredient together with pharmaceutically acceptable excipients and
more than one second unit, selected from granules, pellets, or tablet cores, wherein said
second unit comprises a second active pharmaceutical ingredient, together with
pharmaceutically acceptable excipients, wherein said more than one first and more than one
second unit are together with a suitable carrier compressed into a tablet where said units are
substantially evenly distributed throughout the tablet;

where either first or second active pharmaceutical ingredients is 6-chloro-3,4-dithydro-2H-
1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide and unit comprising the other active
pharmaceutical ingredient is characterized in that said unit alone imparts pH above 8 to the
1% by weight aqueous solution or dispersion of said other unit, where said unit comprises 2-
[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyl]phenyl}

benzoic acid or a salt thereof as the other active pharmaceutical ingredient.

The invention also provides a pharmaceutical composition as defined above comprising
more than one first unit, selected from granules, pellets or tablet cores comprising 2-{4-[[4-
methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethyl]lphenyl] benzoic
acid or a salt thereof, with optional coating applied to said first unit, wherein said coating
comprises a polymer appropriate for conventional film coating; and

more than one second unit, selected from granules and pellets, comprising 6-chloro-3,4-
dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide, wherein said at least one first
and at least one second unit are together with a suitable carrier compressed into a

pharmaceutical composition, or filled into a capsule.

In an embodiment, the more than one second units are selected from granules, pellets or
tablet cores and those said second units comprise 3 to 15% 6-chloro-3,4-dihydro-2H-1,2,4-
benzotiadiazine-7-sulfonamide-1,1-dioxide, 10 to 95% of one or more soluble diluents,
preferably lactose, 1to 10% of substance with suspension stabilizing properties, preferably

colloidal silicon dioxide, 5 to 15% of binder, preferably polyvinylpyrrolidone and optionally up
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to 10% of an acidifying agent, preferably citric acid by weight relative {o the weight of said

second cores.

In an embodiment, the more than one first units comprise 1 to 50 % of 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethylljphenyl] benzoic acid or a salt
thereof; 1 to 50 % binder, 1 to 80 % soluble diluent, and 1 to 12 % alkalizing agent by weight

relative to the weight of the said first units.

The invention also provides a use of polyvinylpyrrolidone as a binder in manufacturing of
pharmaceutical composition comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-
propyl-benzoimidazol-1-yllmethyllphenyl] benzoic acid or a salt thereof in more than one first
units, selected from granules, pellets or tablets

and 6-chioro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide in more than
one second units, selected from granules, pellets or tablets, characterized in that

polyvinylpyrrolidone is incorporated into said second units.

The invention also provides a process for manufacturing a pharmaceutical composition
characterized in that the first units are manufactured comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyl]phenyl] benzoic acid or its
salt;

onto those units an optional separating coating is applied; ana

second units are manufactured comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-
sulfonamide-1,1-dioxide; and

more than one said first unit and more than one second unit are filled into capsule or mixed

and compressed together with a suitable carrier into tablet.

The invention also provides a process for manufacturing a tablet characterized by following
steps:

a) preparing first granulate comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-
yl)-2-propyl-benzoimidazol-1-ylimethyl]phenyl] benzoic acid or its salt,
characterized in that said first granulate imparts pH above 8 to the 1% by weight
to aqueous solution or dispersion thereof;

b) preparing second granulate comprising 6-chioro-3,4-dihydro-2H-1,2,4-
benzotiadiazine-7-sulfonamide-1,1-dioxide and polyvinyipyrrolidone; and

c) compressing said first and second granulates together with a carrier into tablet.
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In another embodiment a pharmaceutical composition comprises at least one first unit,
preferably selected from granules, pellets, and small tablet cores, comprising 2-[4-[[4-methyl-
6-(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyllphenyl] benzoic acid or a
salt thereof, with optional coating applied to said first unit, wherein said coating comprises a
polymer appropriate for conventional film coating; and

at least one second untit, preferably selected from granules, pellets, and mixture of powders
comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1, 1-dioxide,
wherein said at least one first and at least one second unit are together with a suitable carrier

compressed into a pharmaceutical composition, or filled into a capsule.

In another more specific embodiment the pharmaceutical composition is a tablet, preferably a

matrix tablet.

In yet another more specific embodiment the amount of said carrier is from 10 to 50% by
weight of the composition, preferably wherein said carrier is selected from the group
consisting of cellulose ether, acrylic polymer, polyvinylpyrrolidone, polyethylene glycol.
Preferably the weight ratios of said first units, second units and carriermaybe 1-5:1-3:
1-2.

In yet another embodiment a pharmaceutical composition comprises at least one first unit,
preferably selected from granules, pellets, and tablet cores, comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyl]phenyl] benzoic acid or a salt
thereof, with optional coating applied to said unit, wherein said coating comprises a polymer
appropnate for conventional film coating; and a coating comprising 6-chloro-3,4-dihydro-2H-
1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide applied onto said first unit, preferably said

first unit is a tablet core.

The pharmaceutical composition can be made of first and second units as described above,
wherein one or more second units are selected from granules, pellets or tablet cores and
those said second units comprise 3 to 15% hydrochiorothiazide, 10 to 95% of one or more
soluble diluents, preferably lactose, 1 to 10% of substance with suspension stabilizing
properties, preferably colioidal silicon dioxide, 5 to 15% of binder, preferably
polyvinylpyrrolidone and optionally up to 10% of an acidifying agent, preferably citric acid by
weight relative to the weight of said second cores, preferably wherein said second units
represent from 5 to 80, preferably 10 to 60%, more preferably 15 to 33% by weight of said

pharmaceutical composition.
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The pharmaceutical composition can be also made of first and second units as described
above, wherein one or more first units comprise 1 to 50 % telmisartan; 1 to 50 % binder, 1 to
80 % soluble diluent, and 1 to 12 % alkalizing agent by weight relative to the weight of the
said first units, preferably wherein said first units represent from 10 to 95%, preferably 25 to
95%, more preferably 33 to 66% by weight of said pharmaceutical composition preferably
wherein said first units are prepared by first preparing a granulate, preferably by wet
granulation, and compressing said granulate with one or more additional diluents, binders
and lubricants into tablets; or compressed into tablets by dry compression or formulated into

pellets by extrusion and spheronisation.

An important embodiment of the invention is a pharmaceutical composition comprising a first
unit which is a tablet core that comprises 1 to 40 % telmisartan; 1 to 40 % binder, 1 to 50 %
soluble diluent, and 1 to 10 % alkalizing agent by weight relative to the weight of the
composition; and a coating that comprises 10 to 40 % hydrochlorothiazide and 10 to 40%
colloidal silicon dioxide, 20 to 60 % polyvinylpyrrolidone, 5 to 50 % plasticizer and optionally
up to 10 % acidifying agent by weight relative to the weight of coating and the coating
constitutes from about 3 to about 25% by weight of the finished composition.

A separating coating which constitutes from about 0,1 to about 10 % by weight of the finished
composition can be applied onto one or more said first unit, preferably comprising one or
more polymers selected from cellulose derivative, polyethileneglycols and

polyvinylpyrrolidone.

Due to its stabilizing properties the use of polyvinylpyrrolidone as a binder in manufacturing
of pharmaceutical composition comprising telmisartan in one or more first units, selected
from granules, pellets, aglomerates or tablets, and hydrochlorothiazide in one or more
second units, selected from granules, pellets, aglomerates or tablets or in a coating applied
onto said first units, wherein polyvinylpyrrolidone is incorporated into said second units or
said coating, preferably wherein polyvinylpyrrolidone is incorporated into said second units or
said coating in ratio above 0.5, preferably above 1 by weight to the hydrochlorothiazide.

A pharmaceutical composition can be manufactured by a process for manufacturing a
pharmaceutical composition characterized in that the first units are manufactured comprising
2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethyljphenyl]

benzoic acid or its salt; onto those units an optional separating coating is applied; and a
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coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1, 1-dioxide
IS applied thereto;or second units are manufactured comprising 6-chloro-3,4-dinydro-2H-
1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide; and at least one said first unit and at least
one second unit are filled into capsule or compressed together with a suitable carrier into
tablet.

Another manufacturing process for manufacturing a pharmaceutical composition can be used
comprising following steps: preparing a tablet core comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethyl)phenyl] benzoic acid or its
salt; optionally applying an optional coating thereto; and applying a coating comprising 6-
chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide.

The tablet core is preferably prepared by a process comprising: wet granulation of blend
comprising by weight relative to the weight of tablet core 5 to 33% of 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-ylimethyllphenyl] benzoic acid or its
salt; up to 10% of an alkalizing agent, preferably an alkali or earth alkali hydroxide or alkaline
salt; 4 to 20% of binder, preferably polyvinylpyrrolidone; 10 to 50% of soluble diluents,
preferably lactose with granulating liquid, preferably selected from an alcohol and/or water;
and compressing thus formed granulate into tablet core, such tablet core will be alkaline,

having pH above 8, preferably above 9 or 10.

Said optional coating is preferably a film coating and comprises acrylic polymer and/or
polyethileneglycols and/or polyvinylpyrrolidone and/or cellulose ethers, and preferably

comprises an acidifying agent.

Said coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-
dioxide preferably comprises 10 to 40 % hydrochlorothiazide and 10 to 40% of substance
with suspension stabilizing properties, preferably colloidal silicon dioxide, 20 to 60 % of a
binder, preferably polyvinylpyrrolidone, 5 to 50 % plasticizer and optionally up to 10 %
acidifying agent by weight of the coating.

Yet another process for manufacturing a pharmaceutical composition can be used
characterized by following steps:

preparing first granulate comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-
benzoimidazol-1-ylmethyl]phenyl] benzoic acid or its salt characterized in that said first
granulate imparts pH above 8 to the 1% by weight to aqueous solution or dispersion thereof;
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preparing second granulate comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-

sulfonamide-1,1-dioxide and polyvinylpyrrolidone; and

compressing said first and second granulate together with a carrier into tablet;

preferably wherein said second granulate comprises 10 to 40 % hydrochlorothiazide and 10

to 40% of substance with suspension stabilizing properties, preferably colloidal silicon

dioxide, 20 to 60 % of a binder, preferably polyvinylpyrrolidone, 5 to 50 % of plasticizer and

optionally up to 10 % acidifying agent by weight relative to the weight of said second

granulate and more preferably wherein said carrier comprises one or more diluents, binders

and lubricants.

The embodiments presented in the following items are also part of the present invention:

1.

A pharmaceutical composition comprising at least one first unit, selected from
granules, pellets, or tablet cores; wherein said first unit comprises first active
pharmaceutical ingredient together with pharmaceutically acceptable excipients
and

at more than one second unit, selected from granules, pellets, or tablet cores,
wherein said second unit comprises a second active pharmaceutical ingredient,
together with pharmaceutically acceptable excipients, wherein said at least one
first and at least one second unit are together with a suitable carrier compressed
Into a tablet where said units are substantially evenly distributed throughout the
tablet;

where either first or second active pharmaceutical ingredients is 6-chloro-3,4-dihydro-

2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide and unit comprising the other

active pharmaceutical ingredient is characterized in that said unit alone imparts pH

above 8 to the 1% by weight aqueous solution or dispersion of said other unit, where

said unit preferably comprises 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-

propyl-benzoimidazol-1-yllmethyllphenyl] benzoic acid or a salt thereof as the other

active pharmaceutical ingredient.

2. A pharmaceutical composition according to item 1 comprising more than one first

unit, selected from granuies, pellets, or tablet cores comprising 2-[4-[[4-methyl-6-
(1-methylbenzoimidacol-2-yl)-2propyl-benzoimidazol-1-yljmethyl]jphenyl] benzoic
acid or salt thereof; with optional coating applied to said first unit, wherein said
coating comprises a polymer appropriate for conventional film coating; and

more than one second unit selected from granules, pellets, and mixture of
powders, comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-
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sulfonamide-1,1-dioxide, wherein said at least one first and at least one second
unit are together with a suitable carried compressed into a pharmaceutical

composition, or filled into a capsule.

3. A pharmaceutical composition according to items 1 and 2, wherein one or more
second units are selected from granules, pellets or tablet cores and those said
second units comprise 3 to 15% 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-
sulfonamide-1,1-dioxide, 10 to 95% of one or more soluble diluents, preferably
lactose, 1 to 10% of substance with suspension stabilizing properties, preferably
colloidal silicon dioxide, 5 to 15% of binder, preferably polyvinylpyrrolidone and

optionally up to 10% of an acidifying agent, preferably citric acid by weight relative
to the weight of said second cores.

4. The pharmaceutical composition according to any of items 1 to 3, wherein more
than one first units comprise 1 to 50 % of 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethyljphenyl] benzoic
acid or a salt thereof; 1 to 50 % binder, 1 to 80 % soluble diluent, and 1 10 12 %
alkalizing agent by weight relative to the weight of the said first units.

5. Use of polyvinylpyrrolidone as a binder in manufacturing of pharmaceutical
composition comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-
benzoimidazol-1-ylimethyllphenyl] benzoic acid or a salt thereof in more than one

first units, selected from granules, pellets or tablets

and 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide in
more than one second units, selected from granules, pellets or tablets, characterized

In that polyvinylpyrrolidone is incorporated into said second units.

6. A process for manufacturing a pharmaceutical composition characterized in that
the first units are manufactured comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethyl]phenyl] benzoic
acid or its salt;
onto those units an optional separating coating is applied; and
second units are manufactures comprising 6-chioro-3,4-dihydro-2H-1,2 4-
benzotiadiazine-7-sulfonamide-1,1-dioxide: and
more than one said first unit and at least one second unit are filled into capsule or

compressed together with a suitable carrier into tablet.



CA 02836545 2015-04-22

12

7. A process for manufacturing a tablet characterized by following steps:

a. preparing first granulate comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yljmethyllphenyl]
benzoic acid or its salt, characterized in that said first granulate imparts pH
above 8 to the 1% by weight to aqueous solution or dispersion thereof;

b. preparing second granulate comprising 6-chloro-3,4-dihydro-2H-1,2,4-
benzotiadiazine-7-suifonamide-1,1-dioxide and polyvinulpyrrolidone; and
compressing said first and second granulate together with a carrier into
tablet.

The embodiments presented in the following items are also part of the present invention:
1. A pharmaceutical composition comprising:
at least one first unit, wherein said first unit is a granule, pellet, or tablet core,
wherein said first unit comprises a first active pharmaceutical ingredient together
with one or more pharmaceutically acceptable excipients; and
at least one coating comprising a second active pharmaceutical ingredient
applied onto said first unit,
wherein either of said first or second active pharmaceutical ingredients i1s 6-chloro-
3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1, 1-dioxide, wherein when said
first active pharmaceutical ingredient is 6-chloro-3,4-dihydro-2H-1,2,4-
benzotiadiazine-7-sulfonamide-1,1-dioxide, said second active pharmaceutical
iIngredient is another active pharmaceutical ingredient and said coating alone imparts
a pH above 8 to a 1% by weight aqueous solution or dispersion of said first unit, and
wherein when said second active pharmaceutical ingredient is 6-chloro-3,4-dihydro-

2H-1,2 4-benzotiadiazine-7-sulfonamide-1,1-dioxide, said first active pharmaceutical
ingredient is another active pharmaceutical ingredient and said first unit alone imparts

a pH above & to a 1% by weight aqueous solution or dispersion of said coating.

2. The pharmaceutical composition according to item 1, wherein said other active
pharmaceutical ingredient is 2-[4-[[4-methyl-6-(1-methyibenzoimidazol-2-yl)-2-propyl-

benzoimidazol-1-yllmethyllphenyl] benzoic acid or a salt thereof.

3. The pharmaceutical composition according to item 1 or 2, wherein said at least one
coating comprises 3 to 15% 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7 -

sulfonamide-1,1-dioxide. 10 to 95% of one or more soluble diluents, 1 to 10% of a
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substance with suspension stabllizing properties, 5 to 15% of a binder, by weight

relative to the weight of said at least one coating.

The pharmaceutical composition according to item 3, wherein said one or more

soluble diluents are lactose.

The pharmaceutical composition according to item 3 or 4, wherein said substance

with suspension stabilizing properties is colloidal silicon dioxide.

The pharmaceutical composition according to any one of items 3 to 5, wherein said

binder is polyvinylpyrrolidone.

The pharmaceutical composition according to any one of items 3 to 6, wherein said at
least one coating further comprises up to 10% of an acidifying agent, by weight

relative to the weight of said at least one coating.

The pharmaceutical composition according to item 7, wherein said acidifying agent is

citric acid.

The pharmaceutical composition according to any one of items 1 to 8, wherein said at
least one first unit comprises 1 to 50 % of 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-
2-yh)-2-propyi-benzoimidazol-1-yllmethyllphenyl] benzoic acid or a salt thereof, 1 to
50 % binder, 1 to 80 % soluble diluent, and 1 to 12 % alkalizing agent by weight

relative to the weight of the said at least one first unit.

- 10. A pharmaceutical composition comprising at least one first unit, wherein said at least

11.

one first unit Is a granule, pellet or tablet core comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yijmethyllphenyl]l benzoic acid
or a sait thereof: and

a coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-

1,1-dioxide applied onto said first unit.

The pharmaceutical composition according to item 10, wherein said at least one first
unit is a tabiet core that comprises 1 to 40 % 2-[{4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-ylimethyl]phenyl] benzoic acid
or a salt thereof; 1 10 40 % binder, 1 to 50 % soluble diluent, and 1 to 10 % alkalizing
agent, by weight relative to the weight of the composition; and

wherein said coating comprises 10 to 40 % 6-chioro-3,4-dihydro-2H-1,2 4-
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benzotiadiazine-a 7-sulfonamide-1,1-dioxide, 10 to 40% colloidal silicon dioxide, 20
to 60 % polyvinylpyrrolidone, 5 to 50 % plasticizer, by weight relative to the weight of
coating, and the coating constitutes from about 3 to about 25% by weight of the

finished composition.

The pharmaceutical composition according to item 11, wherein said coating further
comprises up to 10% of an acidifying agent by weight relative to the weight of said

coating.

The pharmaceutical composition according to any one of items 1 to 12, further
comprising a separating coating applied onto said at least one first unit, wherein said
separating coating constitutes from about 0.1 to about 10% by weight of the finished

composition.

The pharmaceutical composition according to item 13, wherein said separating
coating comprises a cellulose derivative, a polyethiieneglycol, polyvinylpyrrolidone, or

any combination thereof.

Use of polyvinylpyrrolidone in manufacturing of a pharmaceutical composition
comprising at least one first unit, wherein said at least one first unit is a granule,
pellet, or tablet core, wherein said at least one first unit comprises 2-[4-[[4-methyl-6-
(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyl]phenyl] benzoic
acid or a salt thereof;

and a coating applied onto said at least one first unit, said coating comprising 6-
chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide; characterized

in that polyvinylpyrrolidone is incorporated into said coating.

A process for manufacturing a pharmaceutical composition, said process comprising:
a) preparing at least one first unit comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyl]phenyl] benzoic
acid or a salt thereof;
and
b) applying a coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-

sulfonamide-1,1-dioxide onto said at [east one first unit.
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17. A process for manufacturing a pharmaceutical composition, said process comprising:
a) preparing a tablet core comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-
2-y1)-2-propyl-benzoimidazol-1-yllmethyllphenyl] benzoic acid or a salt thereof;,

b) applying a separating coating onto said tablet core; and
c) applying a coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-

7-sulfonamide-1,1-dioxide onto said separating coating.

Detailed description of the invention

For bilayer tablets described in WO 03/059327 a special tableting machinery is required.
Therefore a process for the manufacturing of a stable combination of first alkaline drug and
second drug, which is not stable in alkaline environment, in particular telmisartan and
hydrochlorothiazide using conventional equipment is desiarble, which would nevertheless
overcome the adverse effect on the stability of said second drug, in particular
hydrochlorothiazide, caused by alkaline active ingredient (first drug) or inactive ingredients in

the pharmaceutical composition.

In developing alternative technologies we observed that in one embodiment the stability of
hydrochlorothiazide in a combination formulation with telmisartan can be significantly
improved by means of a coated composition comprising telmisartan in at least one unit and
hydrochlorothiazide outside said unit, wherein the hydrochlorothiazide could be applied as
constituent of a coating, that is a Iayer'applied onto said at least one units, preferably a film

coating or a sugar coating.

Alternatively we have also observed that a stable composition of telmisartan and

hydrochlorothiazide can be obtained in another embodiment by simple mixing of the
telmisartan part of the composition which is in the form of units and a hydrochlorothiazide
part of the formulation which is also in the form of units together with the appropriate carrier,

following by compression into tablets.

The units mentioned above are assemblies or aggregates of a pharmaceutical active

ingredient with inactive ingredients, preferably compacted (e.g. by granulation, extrusion and
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optionally spheronization) or compressed together, or grind from larger chunks and have
diameter from 0,3 to 15 mm, and are preferably selected from granules which include
agglomerates, where their diameter is preferably from 0,3 to 1,2 mm, pellets where their
diameter is preferably from 0,5 to 2 mm or tablet cores where their diameter is preferably
from 2 to 15 mm. It is clear that for the second embodiment, the units will be smaller than for
the first, and for the second embodiment are proffered granules or pellets, while for the first

tablet cores.

Typical embodiments of the invention are thus: coated tablets, containing tablet core as first
unit comprising telmisartan; and coating comprising hydrochlorothiazide onto those tablets;
or tablets manufactured by compressing two granulates together with a carrier, where first
units are the granules comprising telmisartan and second units are granules comprising
hydrochlorothiazide,; alternative embodiment are capsules containing those two granulates,
alternatively one or both of those units may be replaced by agglomerates, pellets, or small
tablets.

Preferably the coated tablets of our invention will be uniform tablets, that is tablets which may
be made using conventional tableting equipment in a single step, and the uniformity is
characterized in that the units above (e.g. one or more granulates) are substantially evenly

distributed throughout the whole tablet.

The stability of the formulation can be additionally improved by a separating coating applied
onto telmisartan containing units and/or by incorporating to the hydrochlorothiazide part of
the combination formulation one or more acidic component or a combination of acidic
components, which are characterized in that their 1% (w/v) aqueous dispersion or solution

has a pH < 6, preferably pH < 5. Optionally, acidic components can also be incorporated in
the separating coating.

In accordance with both embodiments we have prepared pharmaceutical compositions
comprising telmisartan and hydrochlorothiazide, exposed them to stress stability testing at
60 °C for 14 days and at 40 °C at 75% relative humidity for one month and compared the
amount of formed degradation products. We have on one hand followed the amount of all
impurities (arising from telmisartan and hydrochlorothiazide) as well as specifically the
amount of DSA. Results are presented in following Table:
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Exame | Test grqeraﬁd}qngltlons | Total impurities s [%) DSA [%] ]
| 1 I stat - 019 006
| 14 days, 60 °C ) 405 299 |
e " 1month,40°C______ | _ 0.92 081
| 2 | start N 0.21 ] 0.05 ]
| 14 days, 60 °C | 1.79 104
T_WT ~ 1month,40°C |  0.20 o 0.14
3 ~ start ~ 016 - 0.09
- 14 days, 60 °C______ " 0.85 1 073
| 4 start L —j 018 - 0.1 |
. _’ ~ 14days,60°C 03B 0.28 |
5 ~ start o - 0.61 | 008
| | 14 days, 60 °C s 086 036 |
| 6 | start - 1.58 ] 1.40
| 14days,60°C | 17.41 qL 17.35
7 ~_ start o 450 e 440 |
B l 14 days,60°C | 23.88 - 2297 |

We have generally observed that the stability of hydrochlorothnaznde is satisfactorily when
providing a separating layer and/or incorporating an acidifying substance into the

hydrochlorothiazide containing part of the composition.

The results show that good stability of hydrochlorothiazide is achieved by incorporation of
polyvinylpyrrolidone as a binder in units comprising telmisartan and also in the

hydrochlorothiazide containing part of the composition.

A good stability is also observed when forming two different granulates, one containing
telmisartan and the other hydrochlorothiazide, and compressing them into tablets (Example
2) Any polymer appropriate for solid dispersion (eg. cellulose dervates, acrylates, agar) could
be used for hydrochlorothiazide granulate preparation. Optionally acidic excipients such as

organic acids, colloidal silicone dioxide and similar could be added to granulate.

In particular the presence of polyvinylpyrrolidone and colloidal silicon dioxide in
hydrochlorothiazide containing part of formulation reduces the degradation of

hydrochlorothiazide in pharmaceutical composition (Example 3).

Hydrochlorothiazide substance can be additionally stabilized by the presence of an acidic

ingredient such as citric acid and/or an intermediate layer (Example 4).
Comparing with Example 5 one sees that all those embodiments provide similar stabilizing

effect.
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Comparatively the conventional direct compression (Example 6), of the same constituents as
in Example 2 resulted in decreased stability of hydrochlorothiazide. Surprisingly the addition
of acidic component did not increase stability as seen in Example 7 with same constituents
as in Example 1. Those two comparative examples shows that the stability of the

composition depends more on the used process than careful choice of the excipients.

In accordance with our invention we are thus able to manufacture a stable composition
comprising telmisartan and hydrochlorothiazide by first preparing units, which may be
granules, pellets, tablet cores and are in first preferred embodiment tablet cores and in
second preferred embodiment granules comprising 1 to 40 % preferably § to 33 %, more
preferably 7 -20 % of telmisartan; 1 to 40 % of binder, preferably 4 to 20 %, which is
preferably selected from polyvinylpyrrolidone, HPC (hydroxypropyl cellulose), LHPC, HPMC
(hydroxypropylmethyl cellulose), more preferably polyvinylpyrrolidone; 1 to 75 % preferably
10 to 50 %, more preferably 20-40 % of soluble diluent, which is preferably one or more of of
sacharides or polyols, such as lactose or sorbitol; and 1 to 20%, preferably 1 to 10 % of an

alkalizing agent, which is preferably NaOH or meglumine or mixture thereof.

Said units will in 1 %(w/v) aqueous suspension or solution have pH above 8, preferably

above 9; and wherein the % refer to the weight % of the finished composition.

To those units in one embodiment an optional separating coating is applied comprising any
polymer appropriate for conventional film coating (like cellulose ethers, acrylic polymers,
polyvinylpyrrolidone, PEG), where said separating coating to about 20%, preferably from 0,1
to about 2% by weight of the finished composition.

Thereto a subsequent layer is applied which comprises 10 to 40 % hydrochlorothiazide and
10 to 40 % of substance with suspension stabilizing properties, preferably colloidal silicon
dioxide; 20 to 60 % of suitable binder, preferably polyvinylpyrrolidone; 5 to 50 %, preferably
10 to 35% of plasticizer, which may be preferably PEG (polyethyleneglycol), citric acid and
its derivates and optionally up to 10 % of acidifying agent; and wherein the % refer to the
weight % of the coating and the coating constitutes from about 3 to about 33 %, preferably
around 5 to 15% by weight of the finished composition.

Alternatively in another embodiment said first units comprising teimisartan are combined with

second units, and with appropriate carrier.
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Those second units are preferably pellets or granules and preferably comprise 2 to 20 %,
preferably 5 — 10% of hydrochlorothiazide; 10 to 95 %, preferably 50 — 90%, of soluble
diluent as above; 1 to 10 % of colloidal silicon dioxide; 2 to 20 %, preferably 5 — 15%, of
binder, which is most preferably polyvinylpyrrolidone and optionally up to 10 % acidifying

agent as above and wherein the % refer to the weight % of said second units;

An appropriate carrier comprises substantially one or more diluents, but also binders and
lubricants, which may be cellulose derivatives, preferably microcrystalline cellulose, acrylic
polymers, polyvinylpyrrolidone, PEG, magnesium stearate. The weight ratios of said first
units, second units and carrermay be 1 -10:1-5:1-95., preferably around 2 : 1.5: 1.

The special stabilizing effect of the polyvinylpyrrolidone as a binder is evident and thus our
Invention I1s embodied in a pharmaceutical composition comprising hydrochlorothiazide and
telmisartan, preferably separated from being in direct contact characterized in that
polyvinylpyrrolidone is incorporated into the hydrochlorothiazide containing part of the
composition.

The invention is illustrated in more detail by the following non-limiting examples.
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Example 1 024T004A
per coated tbl

e [mg] Yo
TABLETCORE = 480,00
INTERMEDIATECOATING L

1@ HPMC 19,96  81,00% .. sorme

2 HYDROXYPROPYL CELLULOSE 0,04 18,00% wmimcosome

3 PIGMENT 004 1,00% g

4* ETHANOL 96% 36,00 e

5 DEMIWATER 400 .
mass of inter. layer = 5,00 100,00%
_COATING WITH HCT o

1  HYDROCHLOROTHIAZIDE 12,50  3571%  woooon cocsen

2@ HPMC 12,00  34,29% . omomee

3® HYDROXYPROPYL CELLULOSE 250  7,14%  umoose

4 POLYSORBATE 80V 050 143% _..

5 POLYPLASDONE XL 745 2129% ...

6 PIGMENTRED30E1/72 005 014%

7* ETHANOL 96% 385,56

8* DEMIWATER 114,44
mass of HCT coating = 35,00 100,00%
mass of coated tablet = 520,00

* Not present in tablet
@ substitution grade 2910

© Mw = 80.000
Telmisartan tablet cores prepared by compression of a blend containing per thl. telmisartan

(80 mg), NaOH (6,72 mg), meglumine (24 mq), polyvinylpyrrolidone (24 mg), ludipress

(80 mg) [granulate 1 of Example 2], with 237 mg per tbil. of anhydrous lactose and 4 mg per
tbl. of magnesium stearate are coated first to produce intermediate coating and subsequently
to produce HCT coating by conventional film-coating technology using conventional

equipment suitable for film- and/or sugar-coating.
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Example 2 (201A)
per tbl % in % per
- - - [ng]  gran. tbl.
GRANULATE 1
1 TELMISARTAN 80,00 37,26%  15,38% ....em ngedion
2 NaOH 6,72 3,13% 1,29%  srciang sgom
3 MEGLUMINE 2400 11,18% 4,62%  susangogen
4 POLYVINYLPYRROLIDONE 24 00 11,18% 4 B2% e toming poymer
5 LUDIPRESS (" 80,00 37,26% 1871% .weue
6* DEMIWATER 168,00 satven
7* ETHANOL 96% - 40,00 - -
GRANULATE 2
1 HYDROCHLOROTHIAZIDE 12,50 6,68% 2,31% e srarm wgesin
2 POLYVINYLPYRROLIDONE 1250 6,68% 2,319 "
3 LACTOSE, ANHYDROUS 160,00 8556% 29,63% .wene
4 COLLOIDAL SIO, 2.00 1.07% 0,37%  xtvmgsgon.
5* ABSOLUTE ETHANOL 470,00 - et
1 DRY GRANULATE 1 214 72 39 76%
2 DRY GRANULATE 2 187,00 34 63%
3 CELLULOSE, (Silic. microcrist.) 130,28 24.13% &me .
4 MAGNESIUM STEARATE 8,00 1.48% ...
tablet mass = 540,00 100,00%

* Not present in tablet
) Co-processed excipient made of lactose, polyvinylpyrrolidone, and crospovidone

Granulate 1 is prepared by spraying telmisartan dispersion with PVP, NaOH, meglumine on
Ludipress particles and granulate 2 by spraying of hydrochlorothiazide dispersion with PVP,
colloidal silicone dioxide on lactose particles. Both dry granulates are mixed with silicified

MCC and Mg-stearate and compressed into tablets.

pH of Granulate 1 dispersed in approximately 250 mi of water is about 10 (1% aqueous
solution). Comparatively pH = 9,75 was measured when tablet made by compressing a
granulate consisting: of 80 mg TLS, 6,72 mg NaOH, 24 mg meglumine, 24 mg
polyvinylpyrrolidone and 97 mg Ludipress together with 140 mg of Pharmaburst and 140 mg
Prosolv and 8 mg Mg stearate, was dissolved in 250 ml water (2% aq. solution relative to
whole tablet). Replacing part of Prosolv or Pharmaburst with polyvinylpyrrolidone produced
pH = 9,8. Comparatively replacing meglumine with Prosolv or Pharmaburst produced tablets

having pH = 8.1 in 2% aqueous dispersion.
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Example 3 (PL2J006B)
per coated tbl
. _ _ [mg]
CORE of Example 1 480,00
COATING WITH HCT - L |
1 HYDROCHLOROTHIAZIDE 12,50  17,86% ..onmm ngesen
2 COLLOIDAL SiO, 12,50 17,86% ?f“’;':“'g“:n“m
3 CITRIC ACID 1,26 1,80% . oimgogen
4 POLYVINYLPYRROLIDONE 43,70 62,42%  fimmatnxtoming poiyme
6 ETHANOL 96% 192,78 ativen
7 DEMIWATER L 57,22 —_—
mass of HCT coating = 50,00 100,00%
mass of coated tablet = 550,00

*  Not present in tablet
Telmisartan tablet cores prepared as in example 1 are coated to produce HCT coating by

conventional film-coating technology using conventional equipment suitable for film- and/or

sugar-coating.
Example 4 PL2J006C
per coated tbl
- - [mg] Yo
CORE of example 1 - 480,00
INTERMEDIATE COATING L
1 POLYVINYLPYRROLIDONE 19,96  99,80% .. cmogopme
3 ETHANOL 96% 192,78 cohen
4 DEMIWATER 57,22 soven
~mass of inter. layer=_ 20,00 100,00%
COATING WITH HCT o
1 HYDROCHLOROTHIAZIDE 12,50  25,00% ..esoarm moreen
2 COLLOIDAL SiO, 12,50 25,00% e
3 CITRIC ACID 1,26 2,02%  rityagagen
4 POLYVINYLPYRROLIDONE 23,70  47,40%  smic oo potees
5 PIGMENTRED30E172 004 008% ..
6 ETHANOL 96% 385,56 sonen
7 DEMIWATER - 114,44 caven
mass of HCT coating = 50,00 100,00%
mass of coated tablet = 550,00

*  Not present in tablet
Telmisartan tablet cores prepared as in example 1 are coated first to produce intermediate

coating and subsequently to produce HCT coating by conventional film-coating technology

using conventional equipment suitable for film- and/or sugar-coating.
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Example 5 Bilayer tablets corresponding to WO 03/059327)

component L content [mg/tbl] o o
TELMISARTAN 80,00 80,00 =teoarm ngrecen
SODIUM HYDROXIDE 3,36 6,72  eHmodtingagen
MEGLUMI NE 1 2’00 24,00 PH modifying agent
POLYVINYLPYRROLIDONE 12,00 24,00  oooer maxtormer
SORBITOL 168,64 337,28 sousei
MAGNESIUM STEARATE 4,00 8,00 -
mass of first blend [mg] 240,00 480,00
HYDROCHLOROTHIAZIDE 12,60 12,50 s pmam ogreden
LACTOSE MONOHYDRATE 112,17 112,17 souwwene
MICROCRYSTALLINE e
CELLULOSE 400 D600 Se=
MA[ZE STARCH 6!00 6}00 filler, inder, disintegran), lubncant
IRON OXIDE 0,33 0.33  pmen
- SODIUM STARCH
GLYCOLATE 400 4,00
MAGNESIUM STEARATE 1,00 1,00  worem o
mass of second blend [mg] 200,00 200,00

Two separate blends one containing telmisartan and second containing hydrochlorothiazide

are compressed into bilayer tablets.

Example 6 Tablets prepared by direct compression

_component =0 @@ 3 content[mgitby
- TELMISARTAN 80,00 80,00 s rowen
HYDROCHLOROTHIAZIDE 12.50
SODIUM HYDROXIDE 6,72 B.72  smcatmgegen
COLLOIDAL SiO, 2,00
LACTOSE MONOHYDRATE 160,00
LUDIPRESS 80,00
MEGLUMINE 24,00 24,00 wmoatvosgen
POLYVINYLPYRROLIDONE 36,90 24,00  vooer maie tormer
SORBITOL 168,64 337,28 sowveme
CELLULOSE, (Silic. microcrist.) 130,28
MAGNESIUM STEARATE 8,00 8,00 woman

e ey e e e el e PPl el e e el e e e e S —

mass of blend [mg] 540,00 480,00
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Example 7 Tablets prepared by direct compression including acidic component

component - content [mg/tbl] L

TELMISARTAN ~ 40,00 80,00 vesmum ngesen -

HYDROCHLOROTHIAZIDE 12.50

BETA LACTOSE 237,28

CITRIC ACID 1,26

HPC 3,40

LUDIPRESS 80,00

MEGLUMINE 24,00

MAGNESIUM STEARATE 4,00

SODIUM HYDROXIDE 6,72 6,72  pmoaing sgen

HPMC 16,05

POLYVINYLPYRROLIDONE 43,00

POLYSORBAT 80 V 0,90

POLYPLASDONE XL 7,45 o
mass of blend [mg} 521,16 480,00

Blends are compressed into tablets.

The degradation products are analyzed by HPLC detected by UV at A = 228 nm using
following procedure: 50 pyl samples were at 30 °C eluted on Hypersil BDS C18, 5 ym, 250 X
4.6 mm column at flow rate 1.5 mL / min using following gradient: until 25 min: 90% A — 10%
B, from 25 min to 45 min 50% A — 50% B and after 45 min 20% A - 80% B, where A is a
solution of KH,PO4/ EtsN with pH 3.5, and B is a olution of KH2PQO4/ EtsN with pH 3.5 and
acetonitrile 1 : 4. All impurities eluted within 25 minutes including DSA represent the total
amount of hydrochlorothiazide impurities. Impurities eluted thereafter are assigned to

telmisartan. Total impurities presented in Table are sum of impurities of hydrochlorothiazide

and teimisartan being calculated as follows:

a) for substance eluted within 25 minutes

Ms * Av.

*M*C

— = Y% of Related Substance

M, *A. *D*400

Mv =
Ms =
AV =
As =

initial mass of the substance to be tested in mg

initial mass of the working standard in the reference solution in mg

peak area of the impuritly in the chromatogram of the test solution

peak area of hydrochlorothiazide substance in the chromatogram of

the reference solution

M =
D, —
C —

average mass of the tablets

declarated content of hydrochlorthiazide in the tablet

content of hydrochlorothiazide in the working standard in %
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400 = dilution factor from reference stock solution to reference solution,

b) for substance eluted after 25 minutes relating to telmisartan;
M, *A, "M*C

K/I ;* A.*D* 400 = % of Related Substance

M, = initial mass of the substance to be tested in mg

M = initial mass of the telmisartan working standard in the reference
solution in mg

Av = peak area of the related substance in the chromatogram of the test
solution

M = average mass of tablets

D = declarated content of teimisartan in the tablet

As = peak area of telmisartab in the chromatogram of the reference solution
C = content of telmisartan in the working standard in %

400 = dilution factor from reference stock solution to reference solution.
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Claims

1. A pharmaceutical composition comprising:
at least one first unit, wherein said first unit is a granule, pellet, or tablet core,
wherein said first unit comprises a first active pharmaceutical ingredient together
with one or more pharmaceutically acceptable excipients; and
at least one coating comprising a second active pharmaceutical ingredient
applied onto said first unit,
wherein either of said first or second active pharmaceutical ingredients is 6-chloro-
3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide, wherein when said
first active pharmaceutical ingredient is 6-chloro-3,4-dihydro-2H-1,2,4-
benzotiadiazine-7-sulfonamide-1,1-dioxide, said second active pharmaceutical
Ingredient is another active pharmaceutical ingredient and said coating alone imparts
a pH above 8 to a 1% by weight aqueous solution or dispersion of said first unit, and
wherein when said second active pharmaceutical ingredient is 6-chloro-3,4-dihydro-
2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide, said first active pharmaceutical
ingredient is another active pharmaceutical ingredient and said first unit alone imparts

a pH above 8 to a 1% by weight aqueous solution or dispersion of said coating.

2. The pharmaceutical composition according to claim 1, wherein said other active
pharmaceutical ingredient is 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-2-yl)-2-propyl-

benzoimidazol-1-yljmethyllphenyl] benzoic acid or a salt thereof.

3. The pharmaceutical composition according to claim 1 or 2, wherein said at least one
coating comprises 3 to 15% 6-chloro-3,4-dihydro-2H-1,2, 4-benzotiadiazine-7-
sulfonamide-1,1-dioxide, 10 to 95% of one or more soluble diluents, 1 to 10% of a
substance with suspension stabilizing properties, and 5 to 15% of a binder, by weight
relative to the weight of said at least one coating, with the proviso that the total
amount of said 6-chloro-3,4-dihydro-2H-1,2 4-benzotiadiazine-7-suifonamide-1.1-
dioxide, one or more soluble diluents, substance with suspension stabilizing
properties and binder comprised in said at least one coating does not exceed 100%

by weight of said at least one coating.

4. The pharmaceutical composition according to claim 1 or 2, wherein said at least one
coating comprises 10 to 40% 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-

sulfonamide-1,1-dioxide, 10 to 40% of a substance with suspension stabilizing
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11.

12.
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properties, 20 to 60% of a binder, and 5 to 50% plasticizer, by weight relative to the

weight of said at least one coating.

The pharmaceutical composition according to claim 3, wherein said one or more

soluble diluents are lactose.

The pharmaceutical composition according to any one of claims 3 to 5, wherein said

substance with suspension stabilizing properties is colloidal silicon dioxide.

The pharmaceutical composition according to any one of claims 3 to 6, wherein said

binder is polyvinylpyrrolidone.

The pharmaceutical composition according to any one of claims 3 to 7, wherein said
at least one coating further comprises up to 10% of an acidifying agent, by weight

relative to the weight of said at least one coating.

The pharmaceutical composition according to claim 8, wherein said acidifying agent

IS citric acid.

The pharmaceutical composition according to any one of claims 1 to 9, wherein said
at least one first unit comprises 1 to 50 % of 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-ylJmethyl]phenyl] benzoic acid
or a salt thereof, 1 to 50 % binder, 1 to 80 % soluble diluent, and 1 to 12 % alkalizing

agent by weight relative to the weight of the said at least one first unit.

A pharmaceutical composition comprising at least one first unit, wherein said at least
one first unit is a granule, pellet or tablet core comprising 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yl{jmethyljphenyl] benzoic acid
or a salt thereof; and

a coating comprising 6-chloro-3,4-dihydro-2H-1,2 4-benzotiadiazine-7-sulfonamide-

1,1-dioxide applied onto said first unit.

The pharmaceutical composition according to claim 11, wherein said at least one first
unit Is a tablet core that comprises 1 to 40 % 2-[4-[[4-methyl-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-ylmethyllphenyl] benzoic acid
or a salt thereof; 1 to 40 % binder, 1 to 50 % soluble diluent, and 1 to 10 % alkalizing
agent, by weight relative to the weight of the composition; and

wherein said coating comprises 10 to 40 % 6-chloro-3,4-dihydro-2H-1,2 4-
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benzotiadiazine-a 7-sulfonamide-1,1-dioxide, 10 to 40% colloidal silicon dioxide, 20
to 60 % polyvinylpyrrolidone, 5 to 50 % plasticizer, by weight relative to the weight of
coating, and the coating constitutes from about 3 to about 25% by weight of the

finished composition.

13. The pharmaceutical composition according to claim 12, wherein said coating further
comprises up to 10% of an acidifying agent by weight relative to the weight of said

coating.

14. The pharmaceutical composition according to any one of claims 1 to 13, further
comprising a separating coating applied onto said at least one first unit, wherein said
separating coating constitutes from about 0.1 to about 10% by weight of the finished

composition.

15. The pharmaceutical composition according to claim 14, wherein said separating
coating comprises a cellulose derivative, a polyethyleneglycol, polyvinylpyrrolidone,

or any combination thereof.

16. Use of polyvinylpyrrolidone in manufacturing of a pharmaceutical composition
comprising at least one first unit, wherein said at least one first unit is a granule,
pellet, or tablet core, wherein said at least one first unit comprises 2-[4-[[4-methyl-6-
(1-methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyl]phenyl] benzoic
acid or a salt thereof;
and a coating applied onto said at least one first unit, said coating comprising 6-
chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-7-sulfonamide-1,1-dioxide: characterized

In that polyvinylpyrrolidone is incorporated into said coating.

17. A process for manufacturing a pharmaceutical composition, said process comprising:
a) preparing at least one first unit comprising 2-[4-[[4-methy]-6-(1-
methylbenzoimidazol-2-yl)-2-propyl-benzoimidazol-1-yllmethyl]phenyl] benzoic
acid or a salt thereof;
and
b) applying a coating comprising 6-chloro-3,4-dihydro-2H-1.2, 4-benzotiadiazine-7-

sulfonamide-1,1-dioxide onto said at least one first unit.

18. A process for manufacturing a pharmaceutical composition, said process comprising:
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preparing a tablet core comprising 2-[4-[[4-methyl-6-(1-methylbenzoimidazol-
2-yl)-2-propyl-benzoimidazol-1-yl{lmethyl]phenyl] benzoic acid or a salt thereof:
applying a separating coating onto said tablet core; and

applying a coating comprising 6-chloro-3,4-dihydro-2H-1,2,4-benzotiadiazine-

/-sulfonamide-1,1-dioxide onto said separating coating.
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