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BILAYER PHARMACEUTICAL TABLET COMPRISING TELMISARTAN AND A

DIURETIC AND PREPARATION THEREOF

Field of invention

The present invention relates to a bilayer pharmaceutical tablet formulation

comprising the angiotensin II receptor antagonist telmisartan in combination with a

diuretic such as hydrochlorothiazide (HCTZ). The present invention also provides a

method of producing said bilayer tablet.

Background of the invention

INN Telmisartan is an angiotensin II receptor antagonist developed for the

treatment of hypertension and other medical indications as disclosed in EP-A-502314.

Its chemical name is 4'-[2-n-propyl-4-methyl-6-(1-methylbenzimidazol-2-yl)-

benzimidazol-1-ylmethyl]-biphenyl-2-carboxylic acid having the following structure:

CH
3

H3 3

0

Telmisartan is generally manufactured and supplied in the free acid form. It is

characterized by its very poor solubility in aqueous systems at the physiological pH

range of the gastro-intestinal tract of between pH 1 to 7. As disclosed in WO 00/43370,

crystalline telmisartan exists in two polymorphic forms having different melting points.

Under the influence of heat and humidity, the lower melting polymorph B transforms

irreversibly into the higher melting polymorph A.
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Hydrochlorothlazlde (HCTZ) is a thiazide diuretic which is orally administered in

0 0 e treatment of edema and hypertension.

The chemical name of HCTZ is 6-chloro-3,4-dihydro-2H-1,2,4-benzothiadiazine-

sulfonamide-1,1-dioxide having the following structure

H

N CI

H SONH2

Combination therapy of telmlsartan with a diuretic like HCTZ is expected to show

synergistic therapeutic efficacy in the treatment of hypertension.

One or more embodiments of the present invention may provide a fixed dose

:ombination drug comprising telmisartan and a diuretic such as HCTC, said

:ombination drug displaying the required fast dissolution and immediate drug release

)rofile combined with adequate stability.

Generally, a fixed-dose combination of drugs intended for Immediate release is

prepared by either making a powder mixture or a co-granulate of the two active

ingredients with the necessary excipients, normally keeping the basic formulation of the

corresponding mono-drug preparation and simply adding the second drug component

With a combination of telmisartan and HCTZ, this approach was not feasible due

to the incompatibility of HCTZ with basic compounds such as, meglumine (N-

methyl-D-glucamine) which is a component of conventional telmisartan formulations,

and the reduced dissolution rate of HCTZ from a dissolving matrix as compared with

dissolution from a disintegrating tablet.

Several galenical approaches to overcome the incompatibility problem have been

investigated. A classical approach is to coat the HCTZ particles in a fluidized-bed

granulator with a polymer solution containing water soluble polymers like

hydroxypropylcellulose, hydroxypropylmethylcellulose or polyvinylpyrrolidone, thereby
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reducing the contact surface area of the HCTZ particles with the telmisartan formulation

during mixing and compressing. Yet, by these means it was not possible to reduce the

contact area of HCTZ with the telmisartan formulation in a compressed tablet to a

degree sufficient to achieve the desired prolonged shelf life.

Furthermore, the dissolution rate of HCTZ from tablets comprising coated HCTZ

in a telmisartan formulation was further reduced due to the gel-forming properties of the

polymer.

Another approach was to produce separate film-coated tablets for telmisartan

and HCTZ in such a size and shape that these could be filled into a capsule. By dividing

the doses into two to four single small tablets for telmisartan and into one or two small

tablets for HCTZ, a capsule of size I to 0 long could be filled. Yet, with this approach

the drug dissolution rate of telmisartan was reduced compared to the single entities due

to a lag-time effect of the large capsule shells. Furthermore, with regard to patients'

compliance a zero long capsule is not deemed reliable.

Summary of the invention

In accordance with the present invention, is has now been found that the above-

described problems associated with conventional approaches in the preparation of a

fixed dose combination drug comprising telmisartan and a diuretic could be overcome

by means of a bilayer pharmaceutical tablet comprising a first layer containing

telmisartan in substantially amorphous form in a dissolving tablet matrix, and a second

layer containing a diuretic in a disintregrating tablet matrix.

The bilayer tablet according to the present invention provides a largely pH-

independent dissolution of the poorly water-soluble telmisartan, thereby facilitating

dissolution of the drug at a physiological pH level, and also provides for immediate

release of the diuretic from the fast disintegrating matrix. At the same time, the bilayer

tablet structure overcomes the stability problem caused by the incompatibility of

diuretics like HCTZ with basic constitutents of the telmisartan formulation.

In a further aspect, the present invention relates to an improvement in bilayer

tableting technology and provides a method of producing a bilayer pharmaceutical tablet

comprising the steps of:
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providing a first tablet layer composition by

a) preparing an aqueous solution of telmisartan, at least one basic agent and,

optionally, a solubilizer and/or a crystallization retarder;

b) spray-drying said aqueous solution to obtain a spray-dried granulate;

c) mixing said spray-dried granulate with a water-soluble diluent to obtain a

premix;

d) mixing said premix with a lubricant to obtain a final blend for the first tablet

layer;

e) optionally, adding other excipients and/or adjuvants in any of steps a) to d);

(ii) providing a second tablet layer composition by

f) mixing and/or granulating a diuretic with the constituents of a disintegrating

tablet matrix and, optionally, further excipients and/or adjuvants;

g) admixing a lubricant to obtain a final blend for the second tablet layer;

(iii) introducing the first or the second tablet layer composition in a tablet press;

(iv) compressing said tablet layer composition to form a tablet layer;

introducing the other tablet layer composition into the tablet press; and

(vi) compressing both tablet layer compositions to form a bilayer tablet.

Definitions

As used herein, the term "substantially amorphous" refers to a product

comprising amorphous constituents in a proportion of at least 90%, preferably at least

as determined by X-ray powder diffraction measurement.

The term "dissolving tablet matrix" refers to a pharmaceutical tablet base

formulation having immediate release (fast dissolution) characteristics that readily

dissolves in a physiological aqueous medium.

The term "diuretic" refers to thiazide and thiazide-analogue diuretics like

hydrochlorothiazide (HCTZ), clopamide, xipamide or chlorotalidone, and any other

diuretic suitable in the treatment of hypertension like, furosemide and piretanide,

and combinations thereof with amiloride and triamteren.
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The term "disintegrating tablet matrix" refers to a pharmaceutical tablet base

formulation having immediate release characteristics that readily swells and

disintegrates in a physiological aqueous medium.

Description of the preferred embodiments

The bilayer tablet according to the present invention comprises a first layer

containing telmisartan in substantially amorphous form in a dissolving tablet matrix, and

a second layer containing a diuretic in a disintregrating tablet matrix.

The active ingredient telmisartan is generally supplied in its free acid form,

although pharmaceutically acceptable salts may also be used. Since during subsequent

processing telmisartan is normally dissolved and transformed into a substantially

amorphous form, its initial crystal morphology and particle size are of little importance

for the physical and biopharmaceutical properties of the bilayer tablet formulation

obtained. It is however preferred to remove agglomerates from the starting material, e.g.

by sieving, in order to facilitate wetting and dissolution during further processing.

Substantially amorphous telmisartan may be produced by any suitable method

known to those skilled in the art, for instance, by freeze drying of aqueous solutions,

coating of carrier particles in a fluidized bed, and solvent deposition on sugar pellets or

other carriers. Preferably, however, the substantially amorphous telmisartan is prepared

by the specific spray-drying method described hereinafter.

The other active ingredient, i.e. the diuretic, is usually employed as a fine-

crystalline powder, optionally in fine-milled, peg-milled or micronized form. For instance,

the particle size distribution of hydrochlorothiazide, as determined by the method of

laser light scattering in a dry dispersion system (Sympatec Helos/Rodos, focal length

100 mm) is preferably as follows:

dio: 20 pm, preferably 2 to 10 pm

d5 5 to 50 tim, preferably 10 to 30 jim

dg 20 to 100 m, preferably 40 to 80 4m
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The bilayer tablet according to the present invention generally contains 10 to 160

mg, preferably 20 to 80 mg, of telmisartan and 6.25 to 50 mg, preferably 12.5 to 25 mg,

of diuretic. Presently preferred forms are bilayer tablets comprising 40/12.5 mg, 80/12.5

mg and 80/25 mg of telmisartan and HCTZ, respectively.

The first tablet layer contains telmisartan in substantially amorphous form

dispersed in a dissolving tablet matrix having immediate release (fast dissolution)

characteristics. The dissolving tablet matrix may have acidic, neutral or basic properties,

although a basic tablet matrix is preferred.

In such preferred embodiments, the dissolving matrix comprises a basic agent, a

water-soluble diluent and, optionally, other excipients and adjuvants.

Specific examples of suitable basic agents are alkali metal hydroxides such as

NaOH and KOH; basic amino acids such as arginine and lysine; and meglumine (N-

methyl-D-glucamine), NaOH and meglumine being preferred.

Specific examples of suitable water-soluble diluents are carbohydrates such as

monosaccharides like glucose; oligosaccharides like sucrose, anhydrous lactose and

lactose monohydrate; and sugar alcohols like sorbitol, mannitol, dulcitol, ribitol and

xylitol. Sorbitol is a preferred diluent.

The other excipients and/or adjuvants are, for instance, selected from binders,

carriers, fillers, lubricants, flow control agents, crystallization retarders, solubilizers,

coloring agents, pH control agents, surfactants and emulsifiers, specific examples of

which are given below in connection with the second tablet layer composition. The

excipients andlor adjuvants for the first tablet layer composition are preferably chosen

such that a non-acidic, fast dissolving tablet matrix is obtained.

The first tablet layer composition generally comprises 3 to 50 preferably 

to 35 of active ingredient; 0.25 to 20 preferably 0.40 to 15 of basic

agent; and 30 to 95 preferably 60 to 80 wt.% of water-soluble diluent.

Other (optional) constituents may, for instance, be chosen from one or more of

the following excipients and/or adjuvants in the amounts indicated:

to 30 preferably 15 to 25 of binders, carriers and fillers, thereby

replacing the water-soluble diluent;

0.1 to 5 preferably 0.5 to 3 of lubricants;
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0.1 to 5 preferably 0.3 to 2 of flow control agents;

1 to 10 preferably 2 to 8 of crystallization retarders;

1 to 10 preferably 2 to 8 of solubilizers;

0.05 to 1.5 preferably 0.1 to 0.8 of coloring agents;

to 10 preferably 2 to 8 of pH control agents;

0.01 to 5 preferably 0.05 to 1 of surfactants and emulsifiers.

The second tablet layer composition contains a diuretic in a fast disintegrating

tablet matrix. In a preferred embodiment, the disintegrating tablet matrix comprises a

filler, a binder, a disintegrant and, optionally, other excipients and adjuvants.

The filler is preferably selected from anhydrous lactose, spray-dried lactose and

lactose monohydrate.

The binder is selected from the group of dry binders and/or the group of wet

granulation binders, depending on the manufacturing process chosen for the second

tablet layer. Suitable dry binders are, cellulose powder and microcrystalline

cellulose. Specific examples of wet granulation binders are corn starch, polyvinyl

pyrrolidone (Povidon), vinylpyrrolidone-vinylacetate copolymer (Copovidone) and

cellulose derivatives like hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropyl-

cellulose and hydroxypropylmethylcellulose.

Suitable disintegrants are, sodium starch glycolate, Crospovidon,

Croscarmellose, sodium carboxymethylcellulose and dried corn starch, sodium starch

glycolate being preferred.

The other excipients and adjuvants, if used, are preferably selected from diluents

and carriers such as cellulose powder, microcrystalline cellulose, cellulose derivatives

like hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose and hydroxy-

propylmethylcellulose, dibasic calcium phosphate, corn starch, pregelatinized starch,

polyvinyl pyrrolidone (Povidone) etc.; lubricants such as stearic acid, magnesium

stearate, sodium stearylfumarate, glycerol tribehenate, etc.; flow control agents such as

colloidal silica, talc, etc.; crystallization retarders such as Povidone, etc.; solubilizers

such as Pluronic, Povidone, etc.; coloring agents, including dyes and pigments such as

Iron Oxide Red or Yellow, titanium dioxide, talc, etc.; pH control agents such as citric

acid, tartaric acid, fumaric acid, sodium citrate, dibasic calcium phosphate, dibasic
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sodium phosphate, etc.; surfactants and emulsifiers such as Pluronic, polyethylene

glycols, sodium carboxymethyl cellulose, polyethoxylated and hydrogenated castor oil,

etc.; and mixtures of two or more of these excipients and/or adjuvants.

The second tablet layer composition generally comprises 1.5 to 35 wt.%,

preferably 2 to 15 of active ingredient; 25 to 75 preferably 35 to 65 of

filler; 10 to 40 preferably 15 to 35 of dry binder; 0.5 to 5 preferably 1

to 4 of wet granulation binder; and 1 to 10 preferably 2 to 8 of

disintegrant. The other excipients and adjuvants are generally employed in the same

amount as in the first tablet layer composition.

For preparing the bilayer tablet according to the present invention, the first and

second tablet layer compositions may be compressed in the usual manner in a bilayer

tablet press, e.g. a high-speed rotary press in a bilayer tableting mode. However, care

should be taken not to employ an excessive compression force for the first tablet layer.

Preferably, the ratio of the compression force applied during compression of the first

tablet layer to the compression force applied during compression of both the first and

second tablet layers is in the range of from 1:10 to 1:2. For instance, the first tablet layer

may be compressed at moderate force of 4 to 8 kN, whereas the main compression of

first plus second layer is performed at a force of 10 to 20 kN.

During bilayer tablet compression adequate bond formation between the two

layers is achieved by virtue of distance attraction forces (intermolecular forces) and

mechanical interlocking between the particles.

The bilayer tablets obtained release the active ingredients rapidly and in a largely

pH-independent fashion, with complete release occurring within less than 60 min and

release of the major fraction occurring within less than 15 min. The dissolution/-

disintegration kinetics of the bilayer tablet may be controlled in different ways. For

instance, both layers may dissolve/disintegrate simultaneously. Preferably, however, the

second tablet layer containing the diuretic disintegrates first whereas the first tablet layer

containing telmisartan dissolves in parallel or subsequently.

In accordance with the present invention, a substantially increased dissolution

rate of the active ingredients and, in particular, of telmisartan is achieved. Normally, at

least 70% and typically at least 90% of the drug load are dissolved after 30 min.
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The bilayer tablets of the present invention tend to be slightly hygroscopic and

are therefore preferably packaged using a moisture-proof packaging material such as

aluminium foil blister packs, or polypropylene tubes and HDPE bottles which preferably

contain a desiccant.

For optimum dissolution/disintegration and drug release properties, a specific

method of producing the bilayer tablet according to the present invention has been

developed which method comprises

providing a first tablet layer composition by

a) preparing an aqueous solution of telmisartan, at least one basic agent and,

optionally, a solubilizer and/or a crystallization retarder;

b) spray-drying said aqueous solution to obtain a spray-dried granulate;

c) mixing said spray-dried granulate with a water-soluble diluent to obtain a

premix;

d) mixing said premix with a lubricant to obtain a final blend for the first layer;

e) optionally, adding other excipients and/or adjuvants in any of steps a) to d);

(ii) providing a second tablet layer composition by

f) mixing and /or granulating a diuretic with the constituents of a disintegrating

tablet matrix and, optionally, further excipients and/or adjuvants;

g) admixing a lubricant to obtain a final blend for the second tablet layer;

(iii) introducing the first or the second tablet layer composition into a tablet press;

(iv) compressing said tablet layer composition to form a tablet layer;

introducing the other tablet layer composition into the tablet press; and

(vi) compressing both tablet layer compositions to form a bilayer tablet.

In a preferred embodiment of this method, an aqueous alkaline solution of

telmisartan is prepared by dissolving the active ingredient in purified water with the help

of one or more basic agents like sodium hydroxide and meglumine. Optionally, a

solubilizer and/or a recrystallization retarder may be added. The dry matter content of

the starting aqueous solution is generally 10 to 40 preferably 20 to 30 wt.%.

The aqueous solution is then spray-dried at room temperature or preferably at

increased temperatures of, for instance, between 50 and 100°C in a co-current or

countercurrent spray-drier at a spray pressure of, for instance, 1 to 4 bar. Generally
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speaking, the spray-drying conditions are preferably chosen in such a manner that a

spray-dried granulate having a residual humidity of 5 preferably 3.5 is

obtained in the separation cyclone. To that end, the outlet air temperature of the spray-

drier is preferably kept at a value of between about 80 and 90°C while the other process

parameters such as spray pressure, spraying rate, inlet air temperature, etc. are

adjusted accordingly.

The spray-dried granulate obtained is preferably a fine powder having the

following particle size distribution:

dlo: 20 gim, preferably 10 j[m

d, 5: 0 80 pim, preferably 20 to 55 iim

d9o: 350 jim, preferably 50 to 150 |jm

After spray-drying, the active ingredient (telmisartan) as well as the excipients

contained in the spray-dried granulate are in a substantially amorphous state with no

crystallinity being detectable. From a physical point of view, the spray-dried granulate is

a solidified solution or glass having a glass transition temperature Tg of preferably 

more preferably 800C.

Based on 100 parts by weight of active ingredient (telmisartan), the spray-dried

granulate preferably contains 5 to 200 parts by weight of basic agent and, optionally,

solubilizer and/or crystallization retarder.

The water-soluble diluent is generally employed in an amount of 30 to 95 wt.%,

preferably 60 to 80 based on the weight of the first tablet layer composition.

The lubricant is generally added to the premix in an amount of 0.1 to 5 wt.%,

preferably 0.3 to 2 based on the weight of the first tablet layer composition.

Mixing is carried out in two stages, i.e. in a first mixing step the spray-dried

granulate and the diluent are admixed using a high-shear mixer or a free-fall

blender, and in a second mixing step the lubricant is blended with the premix, preferably

also under conditions of high shear. The method of the invention is however not limited

to these mixing procedures and, generally, alternative mixing procedures may be

employed in steps and also in the subsequent steps f) and such as, e.g.,

container mixing with intermediate screening.
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For direct compression, the second tablet layer composition may be prepared by

dry-mixing the constituent components, e.g. by means of a high-intensity mixer or a

free-fall blender. Alternatively and preferably, the second tablet layer composition is

prepared using a wet granulation technique wherein an aqueous solution of a wet

granulation binder is added to a premix and subsequently the wet granulate obtained is

dried, e.g. in a fluidized-bed dryer or drying chamber. The dried mixture is screened and

then a lubricant is admixed, e.g. using a tumbling mixer or free-fall blender, whereafter

the composition is ready for compression.

For production of the bilayer tablet according to the present invention, the first

and second tablet layer compositions are compressed in a bilayer tablet press, e.g. a

rotary press in the bilayer tableting mode, in the manner described above. In order to

avoid any cross-contamination between the first and second tablet layers (which could

lead to decomposition of HTCZ), any granulate residues have to be carefully removed

during tableting by intense suction of the die table within the tableting chamber.

In order to further illustrate the present invention, the following non-limiting

examples are given.

Example 1

Constituents mg /1.684 mg volatile kg batch

SD granulate constituent

(01) Telmisartan 1.000 45.000

(02) Sodium hydroxide 0.084 3.780

(03) Povidone K 25 0.300 13.500

(04) Meglumine 0.300 13.500

Purified water 5.000 (225.000)

1.684 5.000 75.780



WO 03/059327 PCT/EP02/00395

12

Manufacturing:

1. Spray solution

225.000 kg of purified water are measured into a suitable stainless steel vessel at a

temperature of between 20-40°C. In sequence, 3.780 of kg sodium hydroxide, 45.000

kg of telmisartan (mixture of polymorph A and 13.500 kg of Povidone K 25 and

13.500 kg of meglumine are dissolved in the purified water under intensive stirring until

a virtually clear, slightly yellowish, alkaline solution is obtained.

2. Spray drying

The solution is sprayed into a suitable spray dryer, e.g. a Niro P 6.3 equipped with

Schlick atomizing nozzles of 1.0 mm diameter, with a flow-through heating coil

connected upstream of the dryer, and dried to give a white to off-white fine granulate.

The spray mode is counter-current at a spray-pressure of about 3 bar, an inlet air

temperature of about 125°C and a spray rate of about 11 kg/h, thus resulting in an outlet

air temperature of about 850 C. The temperature of the flow through heating coil water

bath is set at a temperature of about 80 0 C.

3. Protective Screening

The dry granulate powder is screened through a screen of 0.5 mm mesh size, e.g. using

a Vibra Sieve machine.

The resulting amorphous telmisartan spray-dried granulate may'be further processed to

telmisartan mono-tablets or the first layer of the said bilayer tablet composition.
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Example 2

Constituents mg/tablet mg/SD mg/tablet
1st layer granulate 2nd layer

(01) Telmisartan SD granulate 67.360

consisting of (02) to (06):

(02) Telmisartan 40.000

(03) Sodium hydroxide 3.360

(04) Polyvidone (Kollidon 25) 12.000

Meglumine 12.000

(06) Purified water 264.000*

(07) Sorbitol P/6 168.640

(08) Magnesium stearate, screened 4.000 1.000

(09) Hydrochlorothiazide 12.500

Microcrystalline cellulose (Avicel PH 101) 64.000

(11) Red iron oxide 0.330

(12) Sodium starch glycolate 4.000

(13) Lactose monohydrate fine, screened 112.170

(14) Maize starch, dried at 45 OC 6.000

240.000 67.360 200.000

200 mg in SD granulate, 64 mg in granulation liquid of HCTZ granulate

Manufacturing:

1. Final blend A

168.640 kg of sorbitol are mixed with 67.360 kg of telmisartan spray dried granulate in a

suitable high shear mixer, e.g. Diosna P 600, for 4 minutes using both impeller and

chopper. Next 4.0 kg of magnesium stearate are added to the resulting pre-mix and

admixed in the high shear mixer for further 30 seconds.
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2. Final blend B

9.000 kg of purified water of about 70°C are transfered to a suitable mixing vessel,

6.000 kg of maize starch, dried at 45°C, are suspended in the water. This suspension is

stirred into 55.000 kg of purified water of about 900C using e.g. an Ekato stirrer.

Next, 112.170 kg of lactose monohydrate, 12.500 kg of hydrochlorothiazide, 64.000 kg

of microcrystalline cellulose (Avicel PH 101), 0.330 kg of red iron oxide and 4.000 kg of

sodium starch glycolate are mixed in a suitable high shear granulator, e.g. Diosna P

600, until homogeneous, and moistened with 70.000 kg of the above-prepared aqueous

granulating liquid.

Process parameters for wet granulation:

Process step Duration Impeller Chopper
(min) (setting) (setting)

Pre-mixing 3 1 1

Moistening 2 1 1

Wet mixing 4 2 2

Emptying About 0.5 1 0

After moistening, the resulting wet granulate is dried in a suitable fluid bed dryer, e.g.

Glatt WSG 120 at an inlet air temperature of 100°C, an inlet air flow of 2000-3000 m 3/h

until a product temperature of about 55 0C is reached.

The drygranulate is screened to reduce the particle size using a suitable screening

machine, e.g. a Comil screen machine equipped with a rasp screen of 2 mm mesh size.

Finally 1.000 kg of prescreened magnesium stearate are admixed to the screened

granulate material and mixed in a suitable tumbling mixer, e.g. a Lermer rotating spike

mixer, for 100 revolutions at a speed of 8-10 rpm.
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3. Bilayer tablet compression

Using a suitable rotary tablet press, 240 kg of the final blend and 200 kg of the final

blend are compressed into bilayer tablets. The target weight for the first layer is 240

mg, the target weight for the second layer is 200 mg.

Process parameters for tableting:

Tablet press Fette 3090

Tabletting speed 100.000 (80.000 120.000) tabl./h

Stirrer blade speed: 1st layer 2nd layer

about 30 rpm about 75 rpm

Compression force 5 (4 6) KN 12 (10 14) KN

As a rule, the tablet hardness is adjusted by variation of the main compression force of

the second layer.

The resulting bilayer tablets have the following characteristics:

Shape diameter oval, both faces convex/ 14 x 6.8 mm

Colour first layer: white to off-white

second layer: red

Weight 440 mg (total)

240 mg (layer 1: with telmisartan)

200 mg (layer 2: with hydrochlorothiazide)

Thickness about 5.2 mm

Hardness about 120 N

Disintegration time NMT 15 min (total)
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Example 3

Constituents mg/tablet mg/SD mg/tablet
1st layer granulate 2nd layer

(01) Telmisartan SD granulate 67.360

consisting of (02) to (06):

(02) Telmisartan 40.000

(03) Sodium hydroxide 3.360

(04) Polyvidone (Kollidon 25) 12.000

Meglumine 12.000

(06) Purified water (200.000)

(07) Sorbitol P/6 168.640

(08) Magnesium stearate, screened 4.000 1.000

(09) Hydrochlorothiazide 25.000

Microcrystalline cellulose (Avicel PH 101) 64.000

(11) Yellow iron oxide 0.330

(12) Sodium starch glycolate 4.000

(13) Lactose monohydrate fine, screened 105.67

240.000 67.360 200.000

Manufacturing:

Manufacturing is carried out as in Example 2. Instead of the wet granulation process

described in Example 2, the second layer composition is manufactured by dry mixing of

(09) to (13) in a suitable free fall blender, e.g. a 1 m3 container mixer, for 200 revolutions

at a speed of 10 rpm. Then, (08) is admixed to the main mixture for further 

revolutions in the container mixer. In order to achieve a homogenous distribution of the

color pigment, an additional premix with yellow iron oxide and a portion of the

microcrystalline cellulose, e.g. 2.000 kg, which is screened through an 0.8 mm mesh

screen manually before transfer to the main mixture, may be performed. The resulting

bilayer tablets display virtually the same physical characteristics as described in

example 2, except for the color.
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Example 4

Composition of Telmisartan/Hydrochlorothiazide Bilayer Tablets (mg per tablet):

Ingredient 40/12.5 mg 80112.6 mg

Telmisartan layer
Telmisartan 40.000 80.000

Sodium hydroxide 3.360 6.720
Povidone 12.000 24.000
Meglumine 12.000 24.000

Purified water* (200.000) (400.000)

Sorbitol 168.640 337.280

Magnesium stearate 4.000 8.000

Total telmisartan layer 240.000 480.000

Hydrochlorothiazide layer 
Hydrochlorothiazide 12.500 12.500

Lactose monohydrate 112.170 112.170

Microcrstalline Cellulose 64.000 64.000

Corn starch 6.000 6.000

Red iron oxide 0.330 0.330

Sodium starch glycolate 4.000 4.000

Purified water* (64.000) 64.000

Magnesium stearate 1.000 1.000

Total HCTZ layer 200.000 200.000

Total tablet e440.000 680.000

'Does not appear in final product

Throughout this specification and the claims which follow, unless the context

requires otherwise, the word "comprise", and variations such as "comprises" and

"comprising", will be understood to imply the inclusion of a stated integer or step or group

of integers or steps but not the exclusion of any other integer or step or group of integers

or steps.

The reference in this specification to any prior publication (or information derived

from it), or to any matter which is known, is not, and should not be taken as an

acknowledgment or admission or any form of suggestion that that prior publication (or

information derived from it) or known matter forms part of the common general knowledge

in the field of endeavour to which this specification relates.
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1. A bilayer pharmaceutical tablet comprising a first layer containing telmisartan in

D0 substantially amorphous form in a dissolving tablet matrix, and a second layer

o containing a diuretic in a disintegrating tablet matrix.

2. A bilayer pharmaceutical tablet as claimed In claim 1 wherein the diuretic Is

O selected from at least one of hydrochlorothiazide, furosemide, chlorotalidone, piretanlde

C and amiloride.

3. A bilayer pharmaceutical tablet as claimed in claim 2 wherein the diuretic is

hydrochlorothiazide.

4. A bilayer pharmaceutical tablet as claimed In any one of claims 1-3 wherein the

dissolving tablet matrix has immediate release characteristics.

A bilayer pharmaceutical tablet as claimed in any one of claims 1-4 wherein the

dissolving tablet matrix comprises a basic agent, a water-soluble diluent and, optionally,

other exciplents and adjuvants.

6. A bilayer pharmaceutical tablet as claimed in claim 5 where the basic agent is

selected from alkali metal hydroxides, basic amino acids and meglumine.

7. A bilayer pharmaceutical tablet as claimed In claims 5 or 6 wherein the water-

soluble diluent is selected from carbohydrates such as monosaccharides like glucose;

oligosaccharides like sucrose and lactose; and sugar alcohols like sorbitol, mannitol,

dulcitol, ribitol and xylitol.

8. A bilayer pharmaceutical tablet as claimed in any one of claims 5-7 wherein the

other excipients and adjuvants are selected from binders, carriers, fillers, lubricants, flow

control agents, crystallization retarders, solubilizers, coloring agents, pH control agents,

surfactants and emulsifiers.
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9. A bilayer pharmaceutical tablet as claimed in any one of claims 1-8 wherein the

first tablet layer has been produced by spray-drying an aqueous solution comprising

telmisartan and a basic agent to obtain a spray-dried granulate, mixing said spray-dried

granulate with a water-soluble diluent to obtain a premix, mixing said premix with a

lubricant to obtain a final blend and compressing the final blend to form the first tablet

layer.

A bilayer pharmaceutical tablet as claimed in any one of claims 1-10 wherein the

disintegrating tablet matrix comprises a filler, a binder, a disintegrant and, optionally,

other excipients and adjuvants.

11. A bilayer pharmaceutical tablet as claimed in claim 10 wherein the other

excipients and adjuvants are selected from carriers, diluents, lubricants, flow control

agents, solubilizers, coloring agents, pH control agents, surfactants and emulsifiers.

12. A bilayer pharmaceutical tablet as claimed in any one of claims 1-11 containing

to 160 mg, preferably 20 to 80 mg, of telmisartan and 6.25 to 50 mg, preferably 12.5

to 25 mg, of diuretic.

13. A bilayer pharmaceutical tablet as claimed in any one of claims 1-12 packaged in

a moisture proof packaging material such as aluminium foil blister packs, or

polypropylene tubes and HDPE bottles.

14. A method of producing a bilayer pharmaceutical tablet comprising the steps of:

providing a first tablet layer composition by

a) preparing an aqueous solution of telmisartan, at least one basic agent and,

optionally, a solubilizer and/or a crystallization retarder;

b) spray-drying said aqueous solution to obtain a spray-dried granulate;

c) mixing said spray-dried granulate with a water-soluble diluent to obtain a

premix;

d) mixing said premix with a lubricant to obtain a final blend for the first tablet

layer;
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e) optionally, adding other excipients and/or adjuvants in any of steps a) to d);

(ii) providing a second tablet layer composition by

f) mixing and/or granulating a diuretic with the constituents of a disintegrating

tablet matrix and, optionally, further excipients and/or adjuvants;

g) admixing a lubricant to obtain a final blend for the second tablet layer;

(iii) introducing the first or the second tablet layer composition into a tablet press;

(iv) compressing said tablet layer composition to form a tablet layer;

introducing the other tablet layer composition into the tablet press; and

(vi) compressing both tablet layer compositions to form a bilayer tablet.

A method as claimed in claim 14 wherein spray-drying in step b) is carried out

under conditions so as to obtain a spray-dried granulate having a residual humidity of

5 preferably 3.5 wt.%.

16. A method as claimed in claims 14 or 15 wherein spray-drying in step b) is carried

out at an outlet air temperature of the spray-drier of between about 80 and 900C.

17. A method as claimed in any one of claims 14-16 wherein mixing in any of steps

f) and g) is carried out in a high shear mixer or a free-fall blender.

18. A method as claimed in any one of claims 14-17 wherein mixing in step f) is

carried out under conditions of dry-mixing or, preferably, under wet granulation

conditions.

19. A method as claimed in any one of claims 14-18 wherein the ratio of the

compression force applied during compression of the first tablet layer to the

compression force applied during compression of both the first and second tablet layers

is in the range of from 1:10 to 1:2.
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A bilayer pharmaceutical tablet prepared by a method according to any one of

claims 14-19.

21. A bilayer pharmaceutical tablet according to claim 1 or 20, or a method according

to claim 14, substantially as hereinbefore described and/or exemplified.
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