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Pharmaceutical Compositions Comprising Irbesartan

The present invention relates to a pharmaceutical composition comprising Irbesartan.

Irbesartan, 2-n-butyl-4-spirocyclopentane-1-[(2'-(tefrazol-5-ylYbiphenyl-4-yl)methyl]-2-

imidazolin-5-one, is a known angiotensin-il antagonist with the following chemicai structure:

Irbesartan is particularly useful in the treatment of cardiovascular ailments such as

hypertension and heart failure and is described in US patent no. 5,270,317

WQO-A-91/14679 discloses the use of irbesartan for the treatment of hypertension and

cardiac insufficiency.

Irbesartan exists in more than one polymorph forms. Polymorph forms A and B are
disclosed in EP 0 708 103 and DE 695 19 788, respectively. WO 03/050110 discloses an

amorphous form of irthesartan.

Irbesartan has an acceptable oral bioavailability, however, a very unpleasant taste which
renders the administration in dissolved form, such as in form of a syrup, disadvantageous.
Therefore, a preferred form of administration is a tablet, which comprises a substantial
amount of irbesartan as active ingredient. For the administration of irbesartan the
dissolution profile of the tablet is a critical parameter. The tablet should provide a fast and

complete release of the active ingredient.

However, irbesartan has some properties which make it difficult to formulate a large amount
of the drug into a small tablet, for example it is a fluffy material with relative low bulk and
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tap densities and it has undesirable flow characteristics, such that it is sticky and can
adhere to surfaces such as tablet punch faces and dies, causing problems in fabletting,
especially on a high speed tablet press. The low aqueous solubility of irbesartan aiso
presents a challenge, since, to keep the tablet mass small, only limited amounts of the
excipients may be added to facilitate wetting, disintegration and finally, rapid and complete
drug release. The addition of a diuretic, such as hydrochlorcthiazide, which Is also a fluffy
material exhibiting poor flow and low aqueous solubility, can further contribute to tabletting
problems. Such difficulties are disclosed in EP-A-747 050. According to this document a
tablet should provide a dissolution profile such that 80% or more of the active ingredient
irbesartan or a salt thereof contained in the tablet should be dissolved within 30 minutes.

To provide a tablet with such a dissolution profile, EP-A-747 050 suggests a tablet
comprising irbesartan, a diluent, a binder, a lubricant, and in particular from about 1 to
about 10 % of a disintegrant and from about 0.1 to about 5§ % of an antiagdherent. The

antiadherent appears to be necessary in the disclosed formulations to avoid sticking of the

active ingredient during tablettation.

There is still a need to provide improved fast dissolving pharmaceuticai compositions

containing irbesartan.

it has surprisingly been found that there is no need to add an antiadherent in a
pharmaceutical formulation containing irbesartan, if greater amounts of disintegrants, in

particular of "real" disintegrants, are used.

Therefore, the present application relates to a pharmaceutical composition comprising
irbesartan or a pharmaceutically acceptable salt thereof as active ingredient, and at least
10 weight-% of a disintegrant, based on the total weight of the composition, characterized
in that the composition does not comprise a silicon-containing antiadherent. FPreferably, the

composition comprises no antiadherent at all.

Preferably, the pharmaceutical composition according to the present invention comprises
irbesartan or a pharmaceutically acceptable salt thereof in an amount of 20-90 weight-%,
preferably 30-80 weight-%, even more preferably 40-60 weight-%, in particular 50-60
weight-%, such as about 52 weight-% of irbesartan or a pharmaceuticaily acceptable salt

thereof, based on the total weight of the composition.
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The pharmaceutical composition of the present invention may contain more than 10
weight-%, preferably at least 10.5 weight-%, more preferably at least 11 weight-%, In
particular at least 11.5 weight-%, e.g. about 11.7 weight-% or more of disintegrant, based

on the total weight of the composition.

The pharmaceutical composition of the present invention preferably does not comprise a
silicon-containing adherent, more preferably it does not comprise any antiadherent. An
"antiadherent" according to the present invention is a compound which Is capabie of
reducing the stickiness of the formulation, for example, preventing adherence to metai
surfaces. Typically such antiadherents are silicon-containing compounds, such as silicon
dioxide, magnesium frisilicate, or talc. In another embodiment, the composition of this

invention comprises less than 0.1 weight-%, preferably less than 0.05 weight-%, most

preferably less than 0.01 weight-% of antiadherent.

The pharmaceutical compositions of the present application contain irbesartan as active
ingredient, which may be present in any polymorph or amorphous forms or a mixture of
such forms, in particular in the polymorph form A or in the polymorph form B or a mixture
thereof, optionally additionally in a mixture with amorphous form. Most preferably the
irbesartan is present in polymorph form A, such as disclosed in EP 0 708 103, and DE 695
19 788, respectively.

The irbesartan as active ingredient may be present within the pharmaceutical compositions
according to the present application in a mixture with a diuretic, such as e.g. described in
EP-A 1 275 391, in particular with hydrochlorothiazide. For the case that such a diuretic is
present in the pharmaceutical composition according to the present application, it is
preferably present in an amount of 0.1 to 20 weight-% or preferably 1 to 10 weight-%, In
particular 3 to 5 weight-%, e.g. about 4.2 weight-%. In the presence of a diuretic the
amount of irbesartan in the pharmaceutical composition of the present application is
preferably the same as in the pharmaceutical compositions of the present appiication
comprising irbesartan as the sole active ingredient, whereby the total amount of the

combination of active ingredients is not more than 90 weight-%, in particular not more than

85 weight-% of the pharmaceutical composition of the present application.
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The pharmaceutical composition of the present application comprises at least 10 weight-%
of a disintegrant, based on the total weight of the composition. Some disintegrants are
known in the art which may also be used as binders, fillers or as further excipients or
adjuvants different to disintegrants. Such disintegrants having multiple functions are not
disintegrants according to the present application, but are regarded as compounds of the
other class they represent, i.e. binders, fillers, or other excipients or adjuvants different from
disintegrants. The disintegrants according to the present application are therefore "real”
disintegrants, and can only be used as disintegrants. Such a "real" disintegrant, which is
the preferably used disintegrant according to the present application is croscarmellose
sodium. Other disintegrants which are "real" disintegrants are known to the person skilled in
the art and include, but are not limited to crospovidone, sodium starch glycolate or polacriiin
potassium. Examples for components which are not real disintegrants and therefore not
disintegrants according to the present application are for example microcrystalline cellulose

which is a filler, or hydroxypropyicellulose which Is a binder.

The pharmaceutical composition according to the present invention can further comprise
additional excipients and adjuvants, which are pharmaceutically acceptable, and general
coating materials, which are preferably applied as a coating to the solid form of the
pharmaceutical composition of the present invention. Such further excipients and adjuvants
are known to the person skilled in the art, and it can be referred to the standard textbook by
Fiedler ("Lexikon der Hilfsstoffe fur Pharmazie, Kosmetik und angrenzende Gebiete’, 5"
ed., 2002) or to the "Handbook of Excipients", edited by the American Pharmaceutical

Association and Dr. Arthur H. Kibbe 3 ed., 2000.

The pharmaceutical composition according to the present application preferably comprises
one or more fillers, binders, lubricants and/or coating materials and optionally colourants
and/or surfactants, and in particular 0 to 30 weight-% of a filler, 0 to 10 weight-% of a
binder, 0 to 3 weight-% of a lubricant, 0 to 3 weight-% of a coating material, and optionally
0 to 6 weight-% surfactant and 0 to 3 weight-% colourant based on the total weight of the
composition. The further excipients and adjuvants and optionally coating materials or
colourants are present in the pharmaceutical composition of the present application, such
that the total amount of the pharmaceutical composition results in 100 weight-%.

As filler one or more components can be used, which contribute a part of the tablet to reach
the necessary total mass of the tablet. Preferable fillers are inorganic phosphates, like
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dibasic calcium phosphate, or sugars or sugar analogues and derivatives thereof, In
particular lactose, such as lactose monohydrate or water-free lactose, dexirose, sorbit,
mannit, saccharose, maltodextrin, isomalt and tablettose. Celluloses like microcrystalline
cellulose or powdered celluloses are also preferable fillers according to the present
application. Preferably the pharmaceutical composition according to the present application
comprises 5 to 30 weight-%, more preferable 10 to 30 weight-%, even more preferable 15
to 25 weight-%, in particular 16 to 22 weight-%, e.g. about 20 weight-% of a filler.

As binders, i.e. a compound, enabling granulation of the active ingredient ana the further
excipients and adjuvants into granules, to be used in the pharmaceutical compositions of
the present application, gelatin, povidone (N-vinylpropylidone polymer), copovidone
(copolymer  of  N-vinyl-2-pyrrolidone  and  vinylacetate} and in  particular
hydroxypropylmethylcellulose can be exemplified, the latter being particularly preferred. The
binder is usually present in an amount of 0 to 10 weight-%, preferably 2 to 8 weight-%, In

particular 2 to 6 weight-%, based on the total weight of the composition.

As lubricants to be used in the pharmaceutical compositions of the present application fatty
acids or fatty acid derivatives, such as alkali and earth alkali salts of stearic, lauric and/or
palmitic acid, in particular glycerol monostearate or glycerol tristearate, glycerol palmic
stearate, sodium lauryl stearate, sodium stearyl fumarate, zinc stearate, hydrogenated plant
oil (lubritab), natriumbenzoate, or polyethylene glycol are exemplified, sodium stearyl
fumarate and magnesium stearate are especially preferred. The lubricant is usually present

in an amount of 0 — 3 weight-%, preferably 0.5 — 2.5 weight-%, such as about 2 weight-%,

hased on the total amount of the composition.

As surfactants or surface active agents, i.e. one or more compounds which are capable of
improving the wetting of the tablets and/or enhancing the dissolution, to be used In the
oharmaceutical compositions of the present application, sodium lauryl suiphate,
polysorbates (e.g. Tween 80) and poloxamers are preferred. The suriactant is usually
present in an amount of 0 — 6 weight-%, preferably 0 — 4 weight-%, in particular 0 — 2

weight-% based on the total amount of the composition.

In a preferred embodiment of the present application the pharmaceutical composition is in
the form of a tablet which can be obtained by methods known in the art, such as tablettation
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by granulation or direct compression. Tablettation by granulation, in particular wet
granulation is the preferred method to obtain the tablets of the present application.

Preferably the tablet according to the present application has a dissolution profile such that
at least 80 weight-% or more of the irbesartan compound contained in the tablet is

dissolved within 30 minutes, in particular within 20 minutes.

The pharmaceutical composition according to the present invention comprising irbesartan
may be present in form of a tablet which is coated with one or more coating materials. The

coating materials are not particularly limited and are known to the person skilled in the art.
As far as it is referred to a dissolution profile within this application, the dissolution profile is
that of an uncoated tablet, if the tablet is not coated and refers to a coated tablet, if the

tablet is coated.

The active ingredient of the pharmaceutical composition of the present application Is

preferably irbesartan, which is neutral or present as a pharmaceutically acceptable salt, and

is more preferably irbesartan of the polymorph form A.

In the present application the term “dissolution profile" refers to the time course of the
amount of irbesartan which is dissolved, relative to the total amount of irbesartan contained
within the tablet. Such a dissolution profile can be obtained by dissolving a tablet In an
USP-apparatus If in 1000 ml 0.1 N hydrochloric acid at 37 °C and a stirring speed of 50 rpm
and the amount of irbesartan dissolved is measured over a defined period of time, e.g. 60
minutes, at distinct time points, e.g. every 5 minutes. The measurement of the irbesartan

dissolved may be conducted by the detection of absorption of UV light, e.g. at 244 nm.

Preferably, the process for the preparation of the tablet of the present application Is a wet
granulation process, such that the active ingredients, i.e. irbesartan and optionally a
diuretic, in particular hydrochlorothiazide, and a part of the filler, such as lactose or
microcrystalline cellulose, and a part of the disintegrant, such as croscarmellose sodium, 18
mixed and optionally screened through a suitable mesh to break up any aggregates. The
milled powder is further mixed, followed by granulation with a solution of the binder, such as
an aqueous solution of hydroxypropylmethylcellulose (HPMC), in a suitable
mixer/granulator. The wet granules can be dried, e.g. until a loss on drying (LOD) of 2.5 %
or less is reached, followed by milling of the dried granules. The remaining excipients and
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adjuvants, such as the filler and the disintegrant can then be screened and mixed with the
dried, milled granules in a mixer, followed by mixing with the lubricant, which can be
screened before. This blend can then be compressed into tablets using a suitable tablet
press and can then be optionally coated using a suitable coating material, e.g. Opadry.

In a preferred embodiment of the present application, the preferably solid pharmaceutical
composition according to the present invention, which is in particular a tablet, contains 75 ~

300 mg, e.g. 75, 150 or 300 mg irbesartan.
Within the present application, percentages given are referred to the weight, based on the

total weight of the composition, if not indicated otherwise or obvious for the person skilled in

the art. The following examples are not intended to be limiting:

Example 1

Irbesartan/Hydrochlorothiazide tablet

Ingredients | ] Function ' mg/Tab % Wi .1
Intra Granular Material o o N |
Irbesartan ~_Active | 300.00 l 62.2
'Hydrochlorothiazide Active 25.00 4.3
|.actose Monohydrate - Filler | 110.00 191
Hypromeilose (HPMC) - Binder - 20.00 3.9
' Ac-Di-Sol (Croscarmellose sodium) Disintegrant 35.00 6.1
Extra Granular Material | ] __
Ac-Di-Sol (Croscarmellose sodium) | _ Disintegrant - 32.00 | 9.6 |
Microcrystalline Cellulose I Filler | 32.80 ! 57
Sodium Stearyl Fumarate @ ‘Lubricant | 5.20 i 0.9 |
Opadry Coating material 15.00 26
Total Weight |  573.00 100

Preparation process:

Irbesartan or irbesartan/hydrochlorothiazide tablets were prepared using a wet granulation

Process:

The active ingredient (irbesartan and optionally hydrochlorothiazide), a part of the filler, I.e.
lactose and/or microcrystalline cellulose, and a part of the disintegrant, i.e. croscarmellose
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sodium, were weighted out as indicated in the table. Optionally, the powder blend can be
then screened through suitable mesh to break up any aggregates if present. The milled
powder blend was then mixed, followed by granulation with the binder solution, I.e. aqueous
solution of HPMC, in a mixer/granulator to form the "intra granular material”. The wet
granules were dried (in a fluid bed dryer) untit a LOD (loss of drying) of typically 2.5 % or
less was reached, followed by milling of the dried granules.

The remaining filler and the remaining disintegrant were weighted, screened, and mixed in
a mixture with the dried, milled granules. In a final step, the lubricant, i.e. sodium stearyl
fumarate, was weighted, screened and mixed with the above granule blend. This final blend
was then compressed into tablets using a suitabie tablet press and then coated with the

coating material, i.e. Opadry.

Example 2

Irbesartan/Hydrochiorothiazide tablet

[Ingredients ~ Function l ~ mg/Tab % wiw
Intra Granular Material ! -
Irbesartan ~_Active ~300.00 922 |
'Hydrochlorothiazide | Active 25.00 | 43 ]
Microcrystalline Cellulose ) Filler -~ 110.00 | 19.1
ll—lypromel[ose (HPMC) _ Binder I 20.00 3.9
Explotab (Sodium Starch Glycolate) Disintegrant 35.00 6.1
Extra Granular Material _ L .

Explotab (Sodium Starch Glycolate) Disintegrant 32.00 56 |
Microcrystalline Cellulose T Filer | 3280 | 5.7
Sodium Stearyl Fumarate | __Lubricant 9520 _ 08
IOpadry ______ Coating material | 15.00 2.6
l i Total Weight 575.00 100

The tablet was prepared as described in Example 1.
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Example 3
Irbesartan/Hydrochlorothiazide tablet
| Ingredients ~ Function mg/Tab % WIW
| Intra Granular Maferial B
Irbesartan Active 300.00 517
| Hydrochlorothiazide _ Active 25.00 4.3
l.actose Monohydrate Filler ~110.00 19.0
Hypromellose (HPMC) Binder - 30.00 _ 5.2
Crospovidone Disintegrant 35.00 6.0 |
Extra Granular Material o B
Ac-Di-Sol (Croscarmeilose sodium) Disintegrant 32.00 5.5 |
Microcrystalline Cellulose ~ Filler 28.00 4.8 |
Sodium Stearyl Fumarate Lubricant 5.00 0.9 |
Opadry Coating material 15.00 2.6
Total Weight |  580.00 100.00
The tablet was prepared as described in Example 1.
Exampie 4
Irbesartan/Hydrochlorothiazide tablet
Ingredients B _ Function mg/Tab | % W/w
Intra Granular Material - -
Irbesartan | Active 300.00 54.1
Hydrochlorothiazide Active 12.50 2.3
Lactose Monohydrate __Filler 112.50 20.3 |
Hypromellose (HPMC) Binder 20.00 36 |
Ac-Di-Sol (Croscarmeilose sodium) Disintegrant 20.00 3.6 |
Exlra Granular R B |
Ac-Di-Sol (Croscarmellose sodium) Disintegrant 41.00 74 |
Microcrystalline Cellulose Filler | 34.00 8.1 |
Sodium Stearyl Fumarate {  Lubricant 500 0.9 |
Opadry Coating material 10.00 1.8 i
) Total Weight |  555.00 100.0 |

The tablet was prepared as described in Example 1.
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Example 5
Irbesartan/Hydrochlorothiazide tablet
Ingredients ~ Function | mg/Tab % wiw
| Intra Granular Material N D
Irbesartan Active 300.00 53.1
Hydrochlorothiazide __Active 12.50 2.2
Microcrystalline Cellulose Filler 86.50 15.3 |
| Hypromellose (HPMC) Binder 30.00 53 |
Ac-Di-Sol (Croscarmellose sodium) Disintegrant 30.00 53
Extra Granufar Be -
Ac-Di-Sol (Croscarmellose sodium) Disintegrant 36.00 6.4
Microcrystalline Cellulose Filler 53.00 9.4
Sodium Stearyl Fumarate Lubricant 7.00 1.2
Opadry ) Coating material 10.00 1.8 |
Total Weight 565.00 100.0 |

The tablet was prepared as described in Example 1.

Example 6

Irbesartan/Hydrochlorothiazide tablet

Ingredients ~Function mg/Tab % wiw |
Intra Granular Material - ]
Irbesartan Active 300.00 52.2

| Hydrochlorothiazide o Active 12.50 2.2
l.actose Monohydrate Filler - 97.50 17.0

| Hypromellose (HPMC) Binder 30.00 5.2

| Ac-Di-Sol (Croscarmellose sodium) Disintegrant 35.00 6.1

| Extra Granular | |
Ac-Di-Sol (Croscarmellose sodium) - Disintegrant 32.00 56 |
Microcrystalline Cellulose | Filler 28.00 4.9 |
Hydroxy Propyl cellulose (HPC-LH) Binder 20.00 35
Sodium Stearyl Fumarate Lubricant 500 0.9
Opadry ~ Coating material - 15.00 26

[ Total Weight _ 575.00 100.0

The tablet was prepared as described in Example 1.
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Example 7
Irbesartan tablet
Ingredients Function  mg/Tab % WiwW
Intra Granular Material -
| Irbesartan _ Active 300.00 - 55.6
| Lactose Monohydrate Filler 110.00 20.4
| Hypromellose (HPMC) Binder ~20.00 3.7
| Ac-Di-Sol (Croscarmellose sodium) |  Disintegrant 20.00 37

| Extra Granular

| Ac-Di-Sol (Croscarmellose sodium) Disintegrant 41.00 76
| Microcrystalline Cellulose Filler '34.00 6.3
| Sodium Stearyl Fumarate Lubricant 5.00 0.9
Ppadry Coating material |  10.00 1.9
e ~ Total Weight  540.00 100.0
The tablet was prepared as described in Example 1.
Example 8
Irbesartan tablet
[Ingredients Function mg/Tab % wiw__|
| Intra Granular Material I
\Irbesartan Active 300.00 531 |
| Microcrystalline Cellulose Filler 99.00 175 |
| Hypromellose (HPMC) Binder ~30.00 53 |
Ac-Di-Sol (Croscarmellose sodium) Disintegrant 30.00 5.3 |
Extra Granular - !
Ac-Di-Sol (Croscarmellose sodium) Disintegrant 36.00 6.4 |
Microcrystalline Cellulose Filler 53.00 9.4 |
Sodium Stearyl Fumarate Lubricant 7.00 1.2
Opadry i Coating materiai 10.00 1.8

Total Weight 565.00 100.0

The tablet was prepared as described in Example 1.
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Example 9

Irbesartan {ablet

Ingredients Function mg/Tab | % ww |
Intra Granular Material - f |
Irbesartan Active . 300.00 | 52.2 |
Lactose Monohydrate Filler | 110.00 19.1
‘Hypromellose (HPMC) Binder ~.30.00 5.2
Ac-Di-Sol (Croscarmeilose sodlum) ) Disintegrant 35.00 6.1

Extra Granular __ -
Ac-Di-Sol (Croscarmeilose sodium) Disintegrant - 32.00 5.6
‘Microcrystalline Cellulose Filler - 28.00 4.9
'Hydroxy Propyl cellulose (HPC- LH) | Binder 20.00 3.5
Sodium Stearyl Fumarate l.ubricant 500 | 09 |
Opady Coating material 15.00 26 |
B | TotalWeight | 57500 [ 100.0

The tablet was prepared as described in Example 1.

Example 10

Tablets prepared according to example 4 were analyzed. The dissolution profile was
obtained by dissolving a tablet in an USP-apparatus Il in 1000 mi 0.1 N hydrochioric actd at
37 °C and a stirring speed of 50 rpm. The dissolution profile obtained is depicted in Figure

1.



CA 02682929 2009-09-30

WO 2008/125388 PCT/EP2008/052610
13
Claims
1. A pharmaceutical composition comprising irbesartan or a pharmaceutically

acceptable salt thereof as active ingredient and more than 10 wt% of disintegrant, based on
the total weight of the composition, characterized in that the composition does not comprise

a silicon-containing antiadherent.

2. The pharmaceutical composition according to claim 1, characterized in that it does

not comprise an antiadherent.

3. The pharmaceutical composition according to claim 1 or 2 which contains 20-90

wt% of irbesartan, based on the total weight of the composition.

4. The pharmaceutical composition according to any one of the preceding claims,
characterized in that the disintegrant is one or more compound selected from

croscarmeliose sodium, crospovidone, sodium starch glycolate and polacrilin potassium.

5. The pharmaceutical composition according to any one of the preceding claims which

comprises a diuretic as further active ingredient.

B. The pharmaceutical composition according to claim 5, wherein the diuretic is
hydrochlorothiazide.
7. The pharmaceutical composition according to any one of the preceding claims which

further comprises one or more excipients or adjuvants, selected from the group consisting

of fillers, binders, lubricants, surfactants, colourants and coating materials.

S, The pharmaceutical composition according to claim 7 which comprises:
0 — 30 wt% of a filler,
0 — 10 wt% of a binder
0 - 3 wi% of a lubricant,
0 — 6 wi% of a surfactant,
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0 - 3 wt% of a colourant, and
0 — 3 wt% of a coating material,
each based on that total weight of the composition.

9. The pharmaceutical composition according to any of the preceding claims which Is

in the form of a tablet.

10. The pharmaceutical composition according to claim 9, wherein the tablet Is film

coated.

11.  The pharmaceutical composition according to claim 9 or 10, characterized in that it
shows a dissolution profile such that 80 wit% or more of the irbesartan compound contained

in the tablet is dissolved within 30 minutes.

12. - Process for the preparation of a pharmaceutical composition according to claims 9
to 11, comprising mixing the irbesartan or a pharmaceutically acceptable salt thereof with a
part of the excipients and adjuvants, wet granulation of the mixture, mixing the granules
with the remaining excipients and adjuvants, drying the mixture, preparing tablets from said

mixture and optionally film-coating said tablets.
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