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WO 2006/048208 PCT/EP2005/011596 BILAYER TABLET
COMPRISING TELMISARTAN AND AMLODIPINE The present invention
relates to a pharmaceutical tablet comprising a first layer of the 5
wangietensin || receptor antagonist telmisartan in a dissolvingdaBietovrantizcos
and a second layer of the calcium channel blocker amlodipine in a
disintegrating or eroding tablet matrix. Background of the invention 10
Telmisartanismarangetensind| receptaremtagonistueveloped for the
treatment of hypertension and other medical indications as disclosed in
EP-A-502314. Its chemical name is
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form. Jtis ch racterl ty i

seodlIEt ol e Srha e hSekEr B AP BRI or erocing
tabidetvaden pH 1 to 7. As disclosed in WO 00/43370, crystalline telmisartan

exists in two polymorphic forms having different melting points. Under the

20 mfluence of heat and humidity, the lower melting polymorph B
Backaieuuig BTN INto the higher melting polymorph A. Amlodipine

was flrst dlsclosed in EP-A-89167. It b longs to,the grou cium
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benzmdazol -1-yimethy!]-biphenyl-2-carboxylic acid having the following structure:

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

HOOC

its very poor solubility in aqueous systems at the physiological pH range of the
gastro-intestinal tract between pH 1 to 7. As disclosed in WO 00/43370, crystalline
teimisartan 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.

Amlodipine was first disclosed in EP-A-89167. It belongs to the group of calcium
channel blockers and its chemical name is 3-ethyl-5-methyl-2-(2-
aminosthoxymethyl}-4-(2-chlorophenyl}-1,4-dihydro-8-methyl-3,5-
pyridinedicarboxylate, CaoH2sCINCs, Mg 408,88,having the following stucture:
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-21ClIl O00110-1~\NH2 Pharmaceutically amlodipine is used as
maleate (C24H29CIN209; MR 524,96), benzenesulfonate or besylate
(C25Hal1CIN208S; MR 567,10; EP-A-244944) and 5 mesylate salt
W(CRAHARSIB$N208S; MR 502,01). "Calcium channel blockerCarERy#5/011596
called "calcium antagonists" or "calcium blockers". They are medications
that decrease the heart's pumping strength and relax blood vessels. They
are used to treat high blood pressurla,2 angina (chest pain 10 or discomfort
caused by reduced blood supply to the heart muscle) and some
arrhythmias. Object of the invention 15 The mechanisms of action of
telmisartan and amlodipine argzeonsidered to cooperate favourably in the
treatment of hypertension par v in patients where the target blood
pressure cannot be achievd g?the medications only. There is an
increasing desire for a fixe ) natlon product comprising the
active ingre- dients t sdipiesHowever, both telmisartan
and amlodipine are 20 themig S dlfﬁcult to handle. Therefore,
an oral fixed dose combinatio bines the features
of pharmacologic efficacy, adequate drug stablllty 2a reliable and
robust method of manufacture hds to overcome a number of technical
problems. It is an object of the present invention to provide such a fixed

- dose combination dosage form. 25 WO 2006/048208
Phapoauewpizeds @risstipine is used as maleate (CzsH20CIN2Os; Mg 524,96),

benzenesulfonate or besylate (CasHa:CIN20sS; Mp 567,10; EP-A-244944) and
mesylate salt (Co1H2sCIN2OeS; Mr 502,01).

“Calcium channel blockers” are also calied “calcium antagonists” or “calcium
biockers”. They are medications that decrease the heart's pumping strength and
relax blood vessels. They are used o treat high biood pressure, angina (chest pain
or discomfort caused by reduced biood supply to the heart muscle) and some

arrhythmias.

Obiect of the invention

The mechanisms of action of ielmisartan and amlodipine are considered to cooperate
favourably in the freatment of hypertension particularly in patients where the target
blood pressure cannot be achieved with one of the medications only. There is an
increasing desire for a fixed dose combination product comprising the active ingre-
dients telmisartan and amiodipine. However, both teimisartan and amiodipine are
chemical compounds difficult to handle. Therefore, an oral fixed dose combination
dosage form which combines the features of pharmacologic efficacy, adequate drug
stability and a reliable and robust method of manufacture has to overcome a number
of technical problems. It is an object of the present invention to provide such a fixed

dose combination dosage form.
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-3 There are various types of fixed dose combination dosage forms
conceivable but it cannot be predicted which of these dosage forms
combines product stability, pharmacological efficacy and reliable
wmangfasiuse best. Generally, combinations of two active plrarTyERewRicakIs
ingredients could be formulated as oral solid or oral liquid 5 dosage forms
such as tablets, capsules, coated or sugar-coated tablets, granules, oral
solutions, emulsions or suspensions,?’syrups and lozenges. In view of
experiences with liquid dosage forms of telmisartan oral liquid dosage

Thefs SSE RBP4 FAEHORE GACH DA GOIPAB LR e o BTG DUt 1t

canfeopd pml pitias g e dneddy ity ibbrmsaddnghinpse \wdeduniatasility a
co-granulate qf the two active jngredients, with.t ry iplent
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two Anthseqiaratdoandidt ingradiisatyechuria bettoywificiest ascueaksstigoiitpral liquid

dosg%glfg%@%ljaﬁfgg'?gmgi&iﬁgssga%%t%%@vvga LRGSR AKISHY granules,
comprise basic componénts like for example sodium hydroxide or
oral iyl enhisicns enFVHENEIPNLSEHPSISNREIPAONEEsHIS dfNGh when

expdr RSS9 IS § L GRNRELYER M iR BeaH SRl Rt WBSAGER brms are not

formulation. The ester bonds in the amlodipine molecule appear t

( ] : be
congigigiest IRGIERI RMPISIMSHIRRPIEAA KRR FRRRUN aPé’fbr%PtH@fam
relesi il aRpRREySTolire edniaining the aaiye esumpbagntpuasithl the either

necessary, excipjents cannot be applie a fixed dose comhination.of
maldf Rt O & R GrEE 1 Do eaIon I eLs Wi the
necosuedroipEmsatdcive vsasior telocisinitzatifovwilielitindriam dnsl amiodipine, this
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app%ﬁ%ﬂ%@%ﬁ@%@# c%%%ét?g ?Jsg(ﬁ T%%%p_ter onget aLgpnrﬁc%%h IS to produce Ry A
telmisgréantioimniaboreditaisees riziarinsdvaneiel mEngiitsE MeamBlien Basic
complRHid fhors hahbrsesalmnjldeskiniosansylamildwWasras Hitlodipine is

large capsule sizes like O or bigger would be required for the high dose
surprisingly not stable enough when it gets in direct contact with excipients fo be
used in a telmisartan formulation. The ester bonds in the amiodipine molecule appear
to be subject to hydrolysis when exposed to an alkaline milieu. Therefore, the
standard approach of directly mixing the active components with the necessary
excipients cannot be applied to a fixed dose combination of teimisartan and
amlodipine and more sophisticated techniques are needed to separate the basic
telmisartan formulation from the amiodipine drug substance. Under these

circumstances perionget, coating or biiayer iablet technoiogy couid be used,

The perlonget approach is to produce separate film-coated tabiets for teimisarian and
amiodipine in such a size and shape that these can be filied into capsules. It turns
out that large capsule sizes like 0 or bigger would be required for the high dose
combinations, which is not preferable with regard to patients’ compliance.

Another approach is to apply a film coat to the pure amlodipine drug substance or to
granules/pellets containing amlodipine. Surprisingly the so coated particies are not
stable in the alkaline and hygroscopic milieu of the telmisartan formulation.
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combinations, which is not preferable with regard to patients' compliance.
Another approach is to apply a film coat to the pure amlodipine drug
substance or to 30 granules/pellets containing amlodipine. Surprisingly
the so coated particles are not stable in the alkaline and hygroscopic
milieu of the telmisartan formulation.~-4--The present invention is based on
the recognition, that the dosage form, which combines adequate drug
stability, optimum drug release of both active ingredients,
The pheserddolsgitiahdffibasgdh fbiatieogaiiishacthed fhe alosagwrfation which
' lpdipine is.a bilayer.tablet. Summary’ In :
com e LRI, BB SR RS oS ysnrssonts
pharofachieglcalefivszcyambineliriniel rogrodengtisinptednsisamtbamagiod of telmisartan
and QP@'BQLBIHS ﬁggtpgs%%%%}dég % y means of a bilayer p.harmaceut.ical
tablet comprising a first Tayer of telmisartan, preferably in substantially
amorphous form, in a dissolving tablet matrix and a second layer of
amlodipine in a disintegrating or eroding tablet matrix. 15 Hence, in a first
aspect, there is provided a pharmaceutical tablet comprising a first layer
Sumgtagymisartan in a dissolving tablet matrix and a second layer of
amlodipine in a disintegrating or eroding tablet matrix. The tablet

In acgasealing WihEhaisisoiopurprovaiierasiatragipkethuishdhedpregissaiononf a fixed
dos@@oﬂﬁ%ﬂ%@ﬂ&ﬁ&%ﬁ?&l% R, Qﬁ%r%mé%‘?ﬂ@%'i .QIQQ%QJLEHQHandted

of the drug at a physiological pH level, and adequate stability and drug
by mesassel 6 bifaksiipharraee wisel tehiriiarmiss ibgeadistde whe ehagintigartan,

prefdlHiem WW?W&W@Q& ity ofy %@%@@mﬁﬂgﬁ(fé@%trix and a second

constituents of the télmisartan formulation. 25 In'a second aspect, there is
layenph@adecipinetitba eisitHesralits-pteeding tablist sheiexfirst aspect to
treat hypertension either alone or in combination with the treatment or

prevention of a condition selected from the group consisting of chronic
Hencgaileadif§imaspect, there is provided a pharmaceutical tablet comprising a first

layer of teimisartan in a dissolving tablet matrix and a second layer of amiodipine in a

disintegrating or eroding tablet matrix.

The tablet according to the disclosure provides a largely pH-independent dissolution
of the poorly water-soluble telmisartan, thereby facilitating dissolution of the drug at a
physiological pH level, and adequate stability and drug release of amlodipine. The
tablet structure also overcomes the stability problem caused by the incompatibility of

amiodipine with basic constituents of the telmisartan formuiation.

In a second aspect, there is provided a method for the manufacture of a tablet of the
first aspect to treat hypertension either alone or in combination with the treatment or
prevention of a condition selected from the group consisting of chronic stable angina,
vasospastic angina, stroke, myocardial infarction, transient ischemic attack,
congestive heart failure, cardiovascular disease, diabetes, insulin resistance,
impaired glucose folerance, pre-diabetes, type 2 diabetes mellitus, diabetic
nephropathy, metabolic syndrome (syndrome X), obesity, dyslipidemia,
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vasospastic angina, stroke, myocardial infarction, transient ischemic
attack, congestive heart failure, cardiovascular disease, diabetes, insulin
resistance, 30 impaired glucose tolerance, pre-diabetes, type 2 diabetes
mellitus, diabetic nephropathy, metabolic syndrome (syndrome X),
obesity, dyslipidemia, -4a- hype rtriglyteridemia, elevated serum
concentrations of C-reactive protein, elevated serum concentrations of
lipoprotein(a), elevated serum concentration of homocysteine, elevated

hypeseﬂgWh@nﬁa%waié@%@k@mﬁimmtmﬁW(iM&@@@ﬂ‘ﬁ&tw@tein elevated

e R R R R oo o7
hom(}dl}mbmm leRsesttd restue ¢ sevamtchiteeotraiedeh iy L) ok ie%L@Qb
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(A2)amdr:pimnhsémﬁiemtmamraﬂuntmwmﬂswlgs@Mmr@bn@ilemqhﬁmgetﬁsIms@roi
ortion of at le 0% ast 95% determined b
e L A L L A Tl Gl OHe Y T aton
of adipatnztiiefearsdnitvehdanimecaticadémbiettizase formulation having instant
release (fast dissolution) characteristics that readily dissolves in a

physiological aqueous medium. The term "disintegrating or eroding tablet
matrix" refers to a pharmaceutical tablet base formulation having instant

Defitt !ggge characteristics that readily disintegrates or 20 erodes in a
—‘piTymloglcal aqueous medium. WO 20061048208 PCT/EP2005/011596

As ué%ﬁ?esr(érii!‘?,ﬁ%% %mwe“%ﬁg%aliv amorphous” refers to a product comprising

amorphous constituents in a proportion of at least 90%, preferably at least 95%, as

determined by X-ray powder diffraction measurement.

The term “dissglving tablet matrix” refers to a pharmaceutical tablet base formulation

having instant release (fast dissolution) characteristics that readily dissolves in a
physiological agueous medium.

The term “disintegrating or eroding tablet matrix” refers to a pharmaceutical tablet

base formulation having instant release characteristics that readily disintegrates or

erodes in a physiological aqueous medium.
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A fixed dose combination according to the present invention represents a
pharma- ceutical bilayer tablet comprising a first layer of telmisartan in
substantially amorphous form and a second layer of amlodipine in a
wdishiegrsting or eroding 5 tablet matrix. The active ingredieRCERPIsaF amss6
is generally supplied in its free acid form, although pharmaceutically
acceptable salts such as the sodium salt may also be used. Since during
subsequent processing telmisartan i®rformally dissolved and transformed
into 10 a substantially amorphous form, its initial crystal morphology and
particle size are of little importance for the physical and
pibhes Aidne IfiFalideberties of the bilayer tablet formulation obtained. It

_is, however, re,rred to remov lomerates from_the starting material, -

A gy 5 BRI BP0 AL e A B RLLSHL B SRt dan
ceutiralosiajeg 145 & whstarisally afivet dymrofdehisiasaamiaysvesirotalied by

any suitable method t i i 10§ :
o O e o S A il BT EF oking
tabléiuidizes. 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 in WO 03/059327. 20 A
The siptive: ipgediabt SHTNEAIAMES SRR SHRRBAGENE IR BTGRP ough
phafRR-aGidiRfaabiy B SRnael 48 tafoaignobigimiagraisy badiskdo Since

.20 mg, preferably 2.5 to 10 mg, of amlodipine. Preferred dose,strengths of, .
Ao AR08 [RETEAG0 I HPAY B GOE 28 CL AT GTRL Bt o
a substactipineaareSorgidmdaindtibd engi@reseptipipmfenddiviics aize are of
... ilayer tablets comprisin / : 1c204P D i
e oS 1% B MG AP al o PR ofper
tablanitodiplatonespietiedlyt 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 soluiions,
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 in WO 03/059327.

A bilayer tablet according to the present invention generally contains

10 to 180 mg, preferably 20 to 80 mg or 40 o 80 mg, of telmisartan; and

1 to 20 mg, preferably 2.5 to 10 mg, of amiodipine.

Preferred dose strengths of teimisartan are 20 mg, 40 mg and 80 mg; preferred dose
strengths of amlodipine are 2.5 mg, 5 mg and 10 mg.

'F’resentty preferred forms are bilayer tablets comprising 20/10 mg, 40/10 mg,

80/10 mg, 20/5 mg, 40/5 mg, 80/5 mg, 20/2.5 mg, 40/2.5 mg and 80/2.5 mg of

ielmisartan and amiodipine, respectively.

The first tablet layer contains ielmisartan in substantially amorphous form dispersed
in a dissolving tablet matrix having insiant release (fast dissolution) characteristics.
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30 The first tablet layer contains telmisartan in substantially amorphous
form dispersed in a dissolving tablet matrix having instant release (fast
dissolution) characteristics. WO 2006/048208 PCT/EP2005/011596 -6
woheodissabsing tablet matrix may have neutral or basic prop@gtisBp2005/011596
although a basic tablet matrix is preferred. In such a preferred
embodiment, the dissolving matrix of the telmisartan layer 5 comprises a
basic agent, a water-soluble diluentad, optionally, other excipients and
adjuvants. Specific examples of suitable basic agents are alkali metal
Theaa‘;dromdes such as NaOH and KOH; basic amjno acids such as arginine

eeQiviRe; tahtehieaKin TRy (REMGCRL 8 ol Ramia APPSR giiough a basic

tablSAQEATRIREeiBgayeferred. 10 Specific examples of suitable
water-soluble diluents are carbohydrates such as monosaccharides like

glucose; oligosaccharides like sucrose, anhydrous lactose and lactose
In smﬁmby@f@i@d@dmareﬁt;dheldiﬁke[siug)'rrmmiﬂauirmel i@mﬂsmdiemﬁdyer

xylitol. Sgrbltol is a, prefer. t Lll;‘ga %T
com 5159 &S T6F mS%r"]%(a{ggs gﬁ % romrﬁ é car iers, Ig?gsczpients and

ad;dmammnts flow control agents, crystallization retarders solubilizers,

Spe%?fle fg&f%ﬁ Hﬁw%@&e s RSt ARts; ?ﬂé‘t&rﬂ?lﬂﬁ%%ﬁéﬁiﬁs NaQH

exam es’o are given below in connection with the second tablet

andl&’;@ﬁc@ﬁ%w w@s&s&b.@ﬁ@@w@r%ﬁdﬁw@ BRthBeoLmipRthgthy!-

mmyonmpéﬁ&%ﬁé&mﬁh@é%ag%r@f@w&on -acidic, fast dissolving
tablet matrix is obtained. 20 The f|

Spe@&fﬁ&)@&ﬂ%ﬁé@vﬁa@éeav@rsrawaé‘?o e EoRr PRI N eA eH 1755
mod@ﬁ@@h&%@ﬁf@@m&éOdbgb’éamb@(armhba&le ageoseqadi3itolgblanidse and
}ac’tgégf?nrgrt})c}ﬁy e %5 ar a%%ﬁg@fi%es‘gmﬁgﬁ (mﬁpﬁto[, erythrol and xyiitol.
Sorbitol is a pr@ferred 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 emuisifiers, specific examples of
which are given below in connection with the second tablet layer composition. The
excipients and/or adjuvants for the first tablet layer composition are preferably
chosen such that a non-acidic, fas’g dissotving tablet matrix is obtained.

The first tablet layer composition generally comprises 3 10 50 wt.%, preferably & io 35
wt.%, of active ingredient; 0.25 to 20 wt.%, preferably 0.40 to 15 wi.%, of basic
agent; and 30 to 85 wt.%, preferably 60 to 80 wt.% of water-soluble diluent (filler).
Other (optional) constituents may, for instance, be chosen from one or more of ihe

following excipients and/or adjuvants in the amounts indicated:

10 to 30 wt.%, preferably 15 to 25 wt.%, of binders, carriers and fillers, thereby
replacing the water-soluble diluent;

0.1 to 5 wt.%, preferably 0.5 to 3 wt.%, of lubricants;

0.1 to 5 wt.%, preferably 0.3 to 2 wt.%, of flow control agents;

1 to 10 wi.%, preferably 2 to 8 wt.%, of crystallization retarders;

1 to 10 wt.%, preferably 2 1o 8 wt.%, of solubilizers;
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Other (optional) constituents may, for instance, be chosen from one or
more of the 25 following excipients and/or adjuvants in the amounts
indicated: 10 to 30 wt.%, preferably 15 to 25 wt.%, of binders, carriers and
willexs/tseoeby replacing the water-soluble diluent; 0.1 to 5 REB/EP2005/011596
preferably 0.5 to 3 wt.%, of lubricants; 30 0.1 to 5 wt.%, preferably 0.3 to 2
wt.%, of flow control agents; 1 to 10 wt.%, preferably 2 to 8 wt.%, of
crystallization retarders; 1to 10 Wt.9%, preferably 2 to 8 wt.%, of
solubilizers; WO 2006/048208 PCT/EP2005/011596 -7 0.05 to 1.5 wt.%,

preferably 0.1 to 0.8 wt.%, of coloring agents; 0.5 to 10 wt.%, preferably 2
OB, B HREIET RS OIS ot 9 CHICRIRBGTIES to 1 wi %,
ob BirEastatsaNstataifierso B Wisserdqil dahiesllagentgmposition

. odioi ; : iy : :
o R Gt AU PSR LA MBSO A Rl Bre.
disintegrating or eroding tablet matrix may have weakly acidic, neutral or

" : : : ) : : _
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grating arovectiifegspbleighabibrhayingnsieniteleaseiaiaigsRiviiedhtrol
chatj SiSbinders QsinaRets &%%&?ﬂ(?i%mﬁﬁ%&ﬂ%ﬁgﬂﬁé&ﬂ@@&ry@cidic,

illers for the second layer are selected from the roup_conF?{iéjlnf? of 15
ﬂeuiﬁ?é@éMﬁﬁlﬂ&&%%@f?ﬁﬁ&’@érﬁf@%@‘é@%%@?%@ﬁIBRJEQ, RARS:
erythritol, lactose monohydrate, dibasic calcium phosphate anhydrous,
sorhitol, and xylitol. Partjcularly . preferred are pregelatinized starch
I 2 e A EMEL ARbaEe IR ST OU PN GeTLogs pre o
moréafiliese, maieihiedyatet, 20WRnéidareahnitboictonalyrdsodionirstegghianindess or
po!y'afler11<—§=jrsrf1 3 neerséy(gi]p%%?éaatﬁd Fé@fﬂ%!’ﬁ&'.

Preferred fillers for the second layer are selected from the group consisting of
pregelatinized starch, microcrystalline cellulose, cellulose, mannitol, erythritol, lactose
monohydrate, dibasic calcium phosphate anhydrous, sorbitol, and xylitol. Particuiarly
preferred are pregelatinized starch, microcrystaliine cellulose, dibasic calcium

phesphate anhydrous and lactose monohydrate.

Preferred lubricants are sodium stearyl fumarate and magnesium stearate. Particular-

ly preferred is magnesium stearate.

Preferred disintegrants are selected from the group consisting of croscarmeliose sodium
(crossiinked carboxymethylceliulose sodiumj, sodium starch giycolate, crospovidone
(crossiinked polyvinylpyrrolidone), comn starch, pregelatinized starch, low-substituted
hydroxypropyiceliulose and microcrystalline cellulose. Particularly preferred are sodium

starch glycolate and crospovidone.

Preferred binders are selected from the group consisting of polyvinylpyrrolidone
(Povidone), copolymers of vinylpyrrolidone with other vinylderivatives (Copovidong),
microcrystalline cellulose, hydroxypropyimethyiceliulose, methyicellulose,



10

15

20

25

30

ly preferred is magnesium stearate. Preferred disintegrants are selected
from the group consisting of croscarmellose sodium (crosslinked
carboxymethylcellulose sodium), sodium starch glycolate, crospovidone
wRB(eorosslimked polyvinylpyrrolidone), corn starch, pregelati®ig@d:Rrens 1596
low-substituted hydroxypropylcellulose and microcrystalline cellulose.
Particularly preferred are sodium starch glycolate and crospovidone.
Preferred binders are selected fromtRe group consisting of
polyvinylpyrrolidone 30 (Povidone), copolymers of vinylpyrrolidone with

other vmylderlvatlves Copovidone crocrystalline cellulose
YRR GRN St RS TS L ToE S 2006 68 e
hydRVBERIO0EINEEM o laydr pryjriopyicellulose and pregelatinized

starch. Particularly preferred are hydroxypropylmethylcellulose and

povidone. Particularly preferred fillers of the second tablet layer
artwmsbsnierfean@dpﬁ&gelaﬁkﬁwcmtht@hl%ﬁrimrmmﬁmﬁmiﬁéeqam@@énized

starB NRFS MR @é%%% %We%%%% theseYirnseahaintensly sarve the

dlsmtegrant w control agents are colloidal silicon dioxide and
purpgre Pbﬂtl@lﬂ‘lﬁﬁ&/%%?@f@%ollmdal silicon dioxide. 10 The other
excipients and adjuvants, if used, are for example coloring agents

including dyes and pigments sych as ir n oxides. The table
Pl BRI A RCEE BTSRRI S T
prefeiriel of anlodigiarientddexdg9.5 wt.%, preferably 80 to 99 wt.% of fillers.
The other excipients and/or adjuvants are, for instance, selected from

binders (0 to 7 wt. %, preferably 1 to 5 wt. %), disintegrants (0 to 10 wt.
Thevihmetxcibigritasdadis)anisbifosmed, (Bre3ao Sampie, prférgbgentsto 2

incti¥ing HVLRAPIQHRIFI ] 2R Ifon oxides.

The second tablet layer composition generally comprises 0.5 to 20 wt.%, preferably 1
to 10 wt.% of amiodipine and 50 to 99.5 wt.%, preferably 80 to 99 wt.% of fillers.

The other excipients and/or adjuvanis are, for instance, selected from binders (0 to 7
wt. %, preferably 1 to 5 wt. %), disintegrants (0 10 10 wt. %, preferably 1 1o 5 wt. %),
jubricants (0.25 to 3 wt. %, preferably 0.5 to 2 wt. %), flow control agents (0.25 to

3 wh. %, preferably 0.5 to 2 wt. %} and coloring agents (0.05 to 3 wt. %, preferably
0.1 to 1 wt. %), specific examples of which are also given below. The excipients
and/or adjuvants for the second tablet layer composition are preferably chosen such

that a neutral, disintegrating or eroding tablet matrix is obtained.

As solvent for the granuiation liquid, which, as a volatile component, does not remain
in the final product, methanol, ethanol, isopropyi alcohol or purified water can be

used; preferred solvents are ethanol and purified water.
The layers can be differentiated by using different coiors.
For preparing a bilayer tablet according to the present invention, the first and second

tablet layer compaositions may be compressed in the usual manner in a bilayer tabiet
press, e.g. a high-speed rotary press in a bilayer tabletting mode. However, care
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3 M. %, preferably 0.5 to 2 wt. %) and coloring agents (0.05 to 3 M. %,
preferably 20 0.1 to 1 wt. %), specific examples of which are also given
below. The excipients and/or adjuvants for the second tablet layer
WOoaeagiIof are preferably chosen such that a neutral, disiB{EGFREMG/ 011596
eroding tablet matrix is obtained. As solvent for the granulation liquid,
which, as a volatile component, does not remain 25 in the final product,
methanol, ethanol, isopropyl alcohaol Br purified water can be used;
preferred solvents are ethanol and purified water. The layers can be
differentiated by using different colors. 30 For er.ta

_ cpreparinga piayersbiet

should R AG R0 P D RERIDV LRI INE APSPRIEPRDLINICEeY IR eP

Iayeﬁ@ﬁ@i@%ﬁtﬂp,saﬁb?ab@ Ggm@tmapcbkmt_m mualapﬁﬁmré?_miag)daymrmﬁen of
.J. Ign-speeda rotary. pr | | |

e DR e S A R A Rl o oo o

first take nawoni teiviptdgevseisdodbiv sange eidseron fofctofbrhedfiastabrs, the first

tabléﬁ’ﬁ%fep e ;&t)r@%ré@g@cg% oCRTAREESSIRNJPACR AR HLYiRE the main

pression o irst tablet layer to the compression force apg{ljl d

COMPRRRINEORN first slon BeeRil tAKSTIPEHATSRS /I tioasfdi 1 &B-
DuriFSfgEHBidi 18 e sibATINSIRAEE bOGSHSEHRIAGIEHEMREMMLNRO layers is

ed at moderate force of 4 to 8 kN, wh t i
ach GRS HAR S loRS GO BR R BT UABTEIPEH £ RCERs) apdensgha:

nicaMnigHesg il Bvek&viehe paikgsesion adequate bond formation between
the two layers is achieved by virtue of distance attraction forces

(intermolecular forces) and mecha- nical interlocking between the
The féletice sakliets b tringd reidrets tbbtatiive refradiente mpldly iagedaiedasgety pH-
i il W hiAae o L 08, W FRBDIBETBIPRRS and
mde?é%% r%(ﬁ?g;? %vs?&(ﬁ’\‘ ’ﬂéﬁé&éﬂtﬁgﬁ%@ rgw:?r% %%%%?ggg?({aﬂgf the major fraction
releaseirthg Wisivn fexigmaceyrhng, within less than 15 min.

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 dissoived after 30 min.

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 botties which

preferably contain a desiccant.

A preferred method of producing the bilayer tablet according to the present invention
comprises
(i) providing a first tablet layer composition by
a) preparing an agueous 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)u mixing said spray-dried granulate with a water-soluble diluent to obtain a
premix;
d) mixing said p'remix with a lubricant o obtain a final blend for the first layer,
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15 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

Wipaehetdsei8solved after 30 min. The bilayer tablets of the préSEFP2005/611596

(i)

invention tend to be slightly hygroscopic and are 20 therefore preferably
packaged using a moisture-proof packaging material such as aluminium
foil blister packs, or polypropylene fuides and HDPE bottles which
preferably contain a desiccant. A preferred method of producing the
bilg);er tablet according to the present invent 2 .comprises l(li

or PR TRLY B B Eb ORI o o SR v e g P )

solutiog)pf telmisartan, at least one basic agent and, optionally, a

solubilizer and/or a ¢ 1zali rﬁﬁr : ray-drying said agueous
so%ﬁ?gﬁcgg%%tsa?r? %ng’pﬁga%/%ﬁ%gdg glgan {ﬁ%{r%l?g tc‘}'fpmixing said spray-dried
gradjulatdiveith comaression e et Aetopsisiam hogsansol) mixing said

premix_ wi icant t in:a.fi eng ok ystdayar; deall
2006/048%‘%.@55*‘:’-}4@#/Ig{F%IZ(32%)%%%1IS%@-&{%P‘I e) optiorél_iialﬁj adding Ot}é\“é@rmaceu caly

excipient@eaaptabialsalintaareahy Bres@p &Ry o fllFrai) v ARy ReMg and

tablet layarmgr&ﬁ%ﬂoabﬂwdkgﬁtmmeﬁmmmess comprising
the steps of 5 - blending the aqtivel)‘:%gredjent arr; odipine or a

pharmaceaeamY a8RepPeRE AR (aFe SRS of HRHE I SHER cdheider o
agents anggekigjategrenisianhartiolae arxdipiemsdncacminent uojitomialy

dry Scr.eerQﬁo‘u@% '%Wét%&tmreoﬁ%ﬂ ?e%ﬁ&?%ﬁénqusfeﬁs such as a lubricant in a

mixer in order to obtain the final compaosition;

b) a wet granulation process comprising the steps of
- blending the active ingredient amiodipine or a pharmaceutically
acceptabie salt thereof, one or more filiers, binders, disintegrants and
optionally other excipients in a mixer;
- granulating the mixture by adding granulation liquid, preferably water;
- wet screening of the granules through a screen in order io segregate
bigger agglomerates;
- drying of the granules in a fluidized bed dryer or a vacuum tray dryer;
- optionally dry screening of the granules through a screen in order to
segregate cohesive particles and to improve content uniformity;
- blending the granules with remaining excipients such as lubricani(s) in a
mixer in order to obtain the final composition.
c) a dry granulation process comprising the steps of
- blending the active ingredient amlodipine or a pharmaceutically
acceptable salt thereof with either a portion of the filler(s),
disintegrant(s), binder(s), flow control agent(s) and lubricant(s) or all the
excipients in a mixer,;
- compaction of the mixture on a suitable roller compactor;
- reducing the ribbons obtained in the previous step to small granules by

suitable milling or sieving steps;
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segregate cohesive particles and to improve content uniformity; 10 -

blending the mixture with remaining excipients such as a lubricant in a

mixer in order to obtain the final composition; b) a wet granulation process
weormprisigsthe steps of - blending the active ingredient amledipipe2orsa11596

pharmaceutically acceptable salt thereof, one or more fillets, binders,

disintegrants and 15 optionally other excipients in a mixer; - granulating

the mixture by adding granulation liglitl; preferably water; - wet screening

of the granules through a screen in order to segregate bigger

agglomerates; - drying of the granules in a fluidized bed dryer or a )

vacuum teajienady: bbendijsidErainyet rwERigBRINES RTINS BLHTHEXeT N

screen in&@q&mq&@t@@%ﬁ&@g&gl% and to improve content
uniformity; - blending the granules with reTaininﬁg excipients such

. . S . "
(i) JubPRARIESSING e ER 1 RBHRS I8 SL BY P RBRBLRB a?BR/(') and (i)
gragi i EQRapIeGaBRcpmRRESInoine Stayof 2ibldblending the active
ingredient amlodipine or a pharmaceutically acceptable salt thereof with
either a portion of the filler(s), disintegrant(s), binder(s), flow control

To pgeitésd &re tabiet daves) arnatidhidionxaipiansdnsaiiiing sohutipacfdalpisarian
is pé%ﬁa%étﬁﬁd%ﬁ\% ahle sallek %‘?ﬁgﬁ8?&@&{)5&%%%13@?%!&1%8%;@ of one or

aine e previous step to sl granules by suitable milling or™
mOF@i@ﬁﬁ@ gasus ik sodiem4sagdeTERbYEEIIN NSO RIang i opaRubilizer
andAPRdEEHERARUIe FUAtaEP MBI Y AKBIeTHR B9 MAtRriBontent of the

starting agueous solution is generally 10 to 40 wt.%, 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
speaking, the spray-drying conditions are preferably chosen in such a manner that a
spray-dried granulaie having a residual humidity of < 5 wi.%, preferably < 3.5 wt.%, is
obtained in the separation cyclone. To that end, the outlet air temperaiure of the
spray-drier is preferably kept at a value between about 80 and 90°C whiie the other
process parameters such as spray pressure, spraying rate, inlet air temperature, etc.
are adjusied accordingly.

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

pariicle size distribution:

dig: S 20 pm, preferably € 10 um
dso: =80 um, preferably 20 to 55 um
doo: <350 pm, preferably 50 to 150 um

After spray-drying, the active ingredient telmisartan as well as the excipients con-
tained 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

> 50°C, more preferably > 80°C.
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order to obtain the final composition. (iii) compressing the first and second
tablet layer composition from step (1) and (ii) on a suitable tablet press to
form a bilayer tablet. 5 To provide a first tablet layer composition an
waquesusaikaline solution of telmisartan is prepared by disJul¥EgAlt8/011596
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~se added. The dry matter content
of the 10 starting aqueous solution is generally 10 to 40 wt.%, preferably
20 to 30 wt.%. The aqueous solution is then spray-dried at room
Baseshage RRIRATS BIENAKET, ShAFIbR B USRISTRINRL, 1P RiKdied

grarfR@sepRRIM A4S 8 RESOU IRItObycRBIYRT Gl ivesicspgaydiiet, ajpaionally,
spray pressure of f%%ignstance to 4 bar. Generally speaking, the

solubifizer 47 ﬂggfﬁiﬂi t'gﬂarﬁ}:éfé%bly chosen in such a manner that a 15
Thespstyrduhbgraiutateid aviner alivesidpihiednmdity afmeurs wit 80, tprefevdSty,

prefglrla%i%%‘%’ 8l VRQ}%‘WSSQ&H %iﬁgww%F 6 EBIAESEH HERUHRSA,

rature of the Spray-drier is preferably kept at a value between

Thedbbricaa: ingepecaliyriddad isiiee Rivksk garamettsafen 4 Sprhye,
pr‘efo%ﬁﬁg Fﬁg $PRYING, rafe. Ml AIR BTSRRI il st B Iad s to mp osition.

_acco ly. 20 The spray-dried granulate obtained is preferably a fine
MixipevizieR Ryt RAIAGGSp R HeasTyat ARG (R SHApYHed granulate
andRrferaM A RIMsIEE U589 08N PrefesalinP4) nikbrror 2Grdedalbbk&Efder, and

. m, preferably 50 to 150 m After spray-dryi he active ingredient

i & RO A P AT L PION R C AL TR s Sta 610l also
undgraundigoaeoinhigbudietantibliy amatptiod thetitwantiomis oopstakingidemigd to
thesdeetﬁ?%%g%‘rgcrgm 2L Q}ﬁc 8588 P&hﬁféﬁ‘c%%éﬁ\?eslﬂf%'& Eﬁ‘?gcgfﬁﬂHLa}ﬁay be
employed in steps ¢), d), and also in the subsequent steps f) and g), such as, e.g,,

container mixing with intermediate screening.

To provide a second tablet iayer composition comprising amiodipine, several different

manufacturing methods can be used, for example the direct compression, wet

granulation or roller compaction process.

The present invention is preferably directed to a method of manufacturing the second
tablet layer composition of amlodipine by a direct compression process comprising

the steps of

(1) producing a composition consisting of the active ingredient amiodipine or a
pharmaceutically acceptable salt thereof, one or more fillers like e.g. microcrystalline
celiulose, dibasic calcium phosphate anhydrous or pregelatinized starch, a
disintegrant like sodium starch glycolate or crospovidone, a flow control agent like
colloidal silicon dioxide and/or other excipients by mixing the components in a mixer;

(2) optionally dry screening the composition of step (1) through a screen in order to
segregate cohesive particles and to improve content uniformity; and
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30 is a solidified solution or glass having a glass transition temperature Tg
of preferably >50C, more preferably > 80C. WO 2006/048208
PCT/EP2005/011596 -12 Based on 100 parts by weight of active
wingeediegdaelmisartan, the spray-dried granulate preferablyREOmHERIS B10596
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.%, 5 prefefiably 60 to 80 wt.%, 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

(3) wriinGAaesomRRE IRBGhSIRHS RO ABIBEIANG BTG AR s

lubriCAHIPREBHER I Eages ih & ieefirst mixing step the spray-dried
granulate and the diluent are admixed using , e.g., a high shear mixer or
a free fall blender, and 10 in a second mixing step the lubricant is blended

In ca&'éfbfhga@r@mmh halaiefesaiibdase ondetmonditentcyighaspdabla halt thereof is
method of the invention is;h it XL

prenicil gh At S AL A i S SUERSE IR et

celm):_sq),lm@smnahgctameqd@me;ﬁcﬁyam@%h@wﬁ@@t?l@oﬁ@ﬁh@et

o r e .

B B ogeants such

as oraefiRvirPRsnape asEeNY AR R Wl REEPiSRTbrégdiamaration ot the

powgé@?ylﬂg?ﬁféﬂ?ﬂﬁét@mﬁécﬁggﬁ%@%$ﬁ$ Yapapesspiit v @ ispic
_preferably directed to a metha manufacturing the second, tablet layer

pu B Gh D ARALAIRS B R S VAR RELLE Ry ooned

throthf sie ppefddnatosiscng aicubpesiiEntipanisdting rgf thituicthes! idyerdieat

amladipine or ar . .

vacuum tray dryer. The dried granules are optionally dry screened through an

appropriate sieve. After addition of the lubricant (for exampie magnesium stearate)

and/ or other excipients, the mixture is biended in a free fall blender or a high shear

mixer.

Alternative methods for wet granulation of active ingredient and excipienis with the

granulation fiquid are fluid bed granulation or one pot granulation.

In case of raller compaction, or in other words dry granulation, either a mixture of
amlodipine or a pharmaceutically acceptable salt thereof with a part of the excipients
used in the direct compression process, or the complete mixture containing all
excipients, is processed through a conventional roller compactor 1o form ribbons,
which are thereafier screened down to granules which are optionally mixed with other

excipients, like glidants, lubricants and antiadherents.

First and second tablet layer compositions as described above can be compressed
into bilayer tablets of the target tablet weight with appropriate size and crushing
strength, using an appropriate tablet press. Optional an appropriate external lubricant
spray system for the dies and punches can be used during manufacturing of tablets

in order to improve lubrication.
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25 pharmaceutically acceptable salt thereof, one or more fillers like e.g.

microcrystalline cellulose, dibasic calcium phosphate anhydrous or

pregelatinized starch, a disintegrant like sodium starch glycolate or

worogpamgtone, a flow control agent like colloidal silicon dioxideratredaes 011596

other excipients by mixing the components in a mixer; 30 (2) optionally dry

screening the composition of step (1) through a screen in order to

segregate cohesive particles and to ih”rprove content uniformity; and WO

2006/048208 PCT/EP2005/011596 -13 (3) mixing the composition of step

2) and remaining excipients such as the lubricant magnesium stearate in
For tenprerustiesse’ Sl dabiRia ASRUMRSIBIHE R e ME Ak ity Separate

tabi&qa?gfa%?@é%imﬁfﬂaiﬁ b8 @@mp'nsi@eééd &-ilfﬂlghia?ieafa@ﬁaﬂpl‘ew Wéﬁl a rotary

suitable fillers such as microgcrystalline cellulose, lactose monohydrate or,. . _.

PrOSH A AN AP AECA A B3 AT OB G Bt B g0 avoid

any Byssexomrtzpyinzitybetiukesetios pavieldage diswtéghecusiguendds decompo-

..._crospoyidane and optionally otber. syi E?‘ﬁ.!q! @Iq@g ion Pl

Smoﬂwﬁ%@\j\? é?’%%gﬁgégrﬂﬁ%%gp%f@g %%%%Qn of t%gé éﬁgﬁngulation ﬁ%& (fgrn g

tabletiag ple ittepesitodiontef Gealinimie aMidimibr daiing ANaaRss-the
granulate is wet screened through an appropriate sieve and subsequently
dried using a fluid bed dryer or a vacuum tray dryer. The dried}%ranules

A mataashienaribashpbenerrHnR iR I9h 1 PIBpHRsYE W SnREIS RfnRiise t©

the %ﬂséémiﬁﬁm{eh esareplgypaaBAsiuM sitharainabdivceitisinassipiettsihe
he mixture is blended in a free fall tileno(lﬁr or aﬁqi%h shear 15
|

o 2 RN T SREBYRR REIRSS) AEML A Gl GH e P AR ke ghie™
stabléthrimegreadatiastiipndiace Suikbechgraardiionfarctos, pmrgianyla@bamic
L e
impaiaecofitteesdiparance, pre-diabetes, type 2 diabetes mellitus, diabetic
nephropathy, metabolic syndrome (syndrome X), obesity, dysiipidemia,
hypertriglyceridemia, elevated serum concentrations of C-reactive protein, elevated
serum concentrations of lipoprotein(a), elevaied serum concentration of
homocysteine, elevated serum concentration of low-density lipoprotein (LDL)-
cholesterol, elevated serum concentration of lipoprotein-associated phospholipase
(A2), reduced serum concentration of high density lipoprotein (HDL)-cholesterol,
reduced serum concentration of HDL(2b)-cholesterol, reduced serum concentration

of adiponectin, cognitive decline and dementia.

Particularly preferred is the additional treatment or prevention of chronic stabie
angina, vasospastic angina, stroke, myocardiai infarction, congestive heart failure,

diabetes, dyslipidemia or dementia.

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

are given:



used in the direct compression process, or the complete mixture
containing all excipients, is processed through a conventional roller
compactor to form ribbons, which are thereafter screened down to
wgrandlesavhich are optionally mixed with other 25 excipientedierglicwintssos
lubricants and antiadherents. First and second tablet layer compositions
as described above can be compressed into bilayer tablets of the target
tablet weight with appropriate size a@ crushing strength, using an
appropriate tablet press. Optional an appropriate external lubricant 30
spray system for the dies and punches can be used during manufacturing
Forpriabiers Sxasrddeso improve lubrication. WO 2006/048208
PCT/EP2005/011596 -14 For the production of bilayer tablets according

h he b I b
B lo p?g@?ﬁa’%’?ﬁé’é’rﬁ% },ﬁfs 5&% 4745 é? R e

tablettlng mode |n the manner descrlbed above In order to avoid any

Teirmeﬂrmnthe tableting chamberSAOﬁfethod des‘tﬁﬁﬁ?d above can be used for
Soditie wp@bxifRCture of a tablet accrealing to thelpi@Ssent invention to treat
povidyRertension either alone or #.gmmbination wibothe 10 treatment or
Medm,g\z,gntlon of a condition selegigs from the growp consisting of chronic
Smg;&ble angina, vasospastic aagina, stroke, myggardial infarction, transient
ischemi at%ack congestive t‘ge&ﬁ failure, caydigvascular disease,
agt? sbum Stedl
E etes |nsuI|n reS|stance mpayred glucose tqlerance pre- dlabetes

Amis@mmmom‘,@ﬁtratlons of C re‘ééﬁ\?e proteln eIevated serurﬁ 400
Micconsetitratiohged lipoproteiri@feldevated serum concentratfbpPef

Dibasic calcium phosphate 79.700 39.850
Saodium starch glycolaie 6.000 3.000
Magnesium stearate 1.500 0.750
Total Amiodipine-layer 200.000 100.000
Total 2-iayer tablet 680,000

* \platile component, does not remain in final product



homocysteine, elevated serum concentration of low-density lipoprotein
(LDL)- cholesterol, elevated serum concentration of lipoprotein-associated
phospholipase (A2), reduced serum concentration of high density
whpopsotsig HDL)-cholesterol, 20 reduced serum concentratfgii/gP2005/011596
HDL(2b)-cholesterol, reduced serum concentration of adiponectin,
cognitive decline and dementia. Particularly preferred is the additional
treatment or prevention of chronic stibre angina, vasospastic angina,
stroke, myocardial infarction, congestive heart failure, 25 diabetes,
dyslipidemia or dementia. In order to further |IIu atet sent
ExarmE KoT EWSRITaRTA Fish ARG BT %9 R

2006/048208 PCT/EP2005/011596 -15- Formulatlon Examples Example

Telnﬂé@@umlne 24. 000 5000 S@daﬁml 337 2801'ﬁCﬁQ'67 Magnesmm stearate
SodiGPORIb&R7 Purified water * 8 72J otal Telmisaotan-layer 480.000 100.000

povifdndodipine mesylate 12.800-0.64)0 5.000

Meglumine 24.000 5.000

Sorbitol 337.280 70.267

Magnesium stearaie 8.000 1.667

Purified water * * *

‘Tolal Telmisartan ~layer 4806.000 108.000

Amlodipine besylate 5.944 3.472
Microcrystalline cellulose 100.000 50.000
Dibasic caicium phosphate 85.556 42778
Sodiumn starch glycolate 6.000 3.000
Magnasium stearale 1,600 0.750
Total Amlodipine-layer 200.00¢ 100.000
Total 2-layer tabiet 630.000

“ Volatile component, does not remain in final product



Microcrystalline cellulose 100.000 50.000 Dibasic calcium phosphate
79.700 39.850 Sodium starch glycolate 6.000 3.000 Magnesium stearate
1500 0.750 Total Amlodipine-layer 200.000 100.000 Total 2-layer tablet
w6a0080820% olatile component, does not remain in final prodeCt/BPYHG/011596
2006/048208 PCT/EP2005/011596 -16 Example 2: Telmisartan 80 mg /
Amlodipine 5 mg 2-layer tablets of % of mg Telmisartan- Amlodipine
Constituents per tablet layer Iayer"ﬁglr'nisartan 80.000 16.667 Sodium
hydroxide 6.720 1.400 Povidone 24.000 5.000 Meglumine 24.000 5.000
Sorbitol 337.280 70.267 Magnesiym, stearate 8.000 1.667, rified water
Exeraplo & JElTWiSATER AR T LTI U RS OB e late 6 044
3.472 Microcrystalline cellulose 100.000 50.000 Dibasic calcium

a¥YaVa a¥a¥a
& o

cHE6~0—0 < m O OO Cl PIAANTIToILLONVIVIY, YN Y,

mg Teimisar:a Amiodipi-
Constifuents per iablet layer tayer
Telmisartan 80.000 16.667
Sadium hydroxide 8.720 1.400
Povidone - 24.000 5.000
Meglumine 24.000 5.000
Sorbitol 337.280 70.267
Magnesium stearate 8.000 1.8687
Purified water * * *
Total Teimisartan -layer 480.000 $00.000
Amlodipine mesylate 3.200 1.600
Microcrystaliine celluiose 100.000 50.000
Dibasic caicium phosphate 89.300 44,650
Sodium starch glycolate 6.000 3.000
Magnesium stearate 1.500 0.750
Total Amlodipine-layer 200.000 100.000
Total 2-faver tablet 680.000

* Yolatite component, does not remain in final product



Magnesium stearate 1.500 0.750 Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 680.000 * Volatile component, does not remain in final
product WO 2006/048208 PCT/EP2005/011596 -17 Example 3:
wleimisastah 80 mg / Amlodipine 2.5 mg 2-layer tablets % oP@&/8P2pf011596
Telmisartan- Amlodipine Constituents per tablet layer layer Telmisartan
80.000 16.667 Sodium hydroxide 6,720 1.400 Povidone 24.000 5.000
Meglumine 24.000 5.000 Sorbitol 3877280 70.267 Magnesium stearate
8.000 1.667 Purified water" Total Teimisartan -layer 480.000 100.000

Amlodipi late 3.200,1.600 Mi lige cel 0.000
ExartsaRoA0 ERSHSR A ML B0l IR0 i areh

glycolate 6.000 3.000 Magnesium stearate 1.500 0.750 Total

68048D Volatile

<o . T C “TolY&H
component, does not remain imm@inal pretusirian- Amlodipine-
Constituents per tablet layer layer
Telmisarian 40.000 16.867
Sodium hydroxide 3.360 1.400
Povidone 12.000 5.000
Meglumine 12.000 5.000
Sorbitol 168.640 70.267
Magnesium stearate 4.000 1.667
Purified water * * *
Total Telmisartan -layer 240.00C $100.000
Amlodipine maleate 12.840 3.210
Microcrystaliine cellulose 200.000 50.000
Pregelatinized starch 171.160 42.780
Sodium starch glycolate 12.000 3.000
Colloidal silicon dioxide 2.000 0.500
Magnesium slearaie 2.000 0.500
Total Amlodipine-laver 400.000 100.000
Total 2-layer tabiet 640.000

* \olatile component, does not remain in final product



WO 2006/048208 PCT/EP2005/011596 -18 Example 4: Telmisartan 40
mg / Amlodipine 10 mg 2-layer tablets of % of mg Telmisartan-
Amlodipine Constituents per tablet layer layer Telmisartan 40.000 16.667
wBadigmusrgeroxide 3.360 1.400 Povidone 12.000 5.000 Megiomirerd200006
5.000 Sorbitol 168.640 70.267 Magnesium stearate 4.000 1.667 Purified
water * * * Total Telmisartan -layer 240.000 100.000 Amlodipine maleate
12.840 3.210 Microcrystalline celluld$e-200.000 50.000 Pregelatinized
starch 171.160 42.790 Sodium starch glycolate 12.000 3.000 Colloidal
silicon dioxide 2.000 0.500 Magnesium stearate 2.000 0,500 Total
ExampifgipigisgeraAP dve i%@'ﬁﬂ%ﬁﬂ%ﬂ%@iﬂﬁ%& * Volatile

component, does not remain in final product WO 2006/048208

mg 2-layer tablets mg Telmisartan- Amlodipine-
Constltuents per tablet layer layer
Telmisartan 40.000 16.667
Sodium hydroxide 3.360 1.400
Povidone 12.000 5.000
Meglumine 12.000 5.000
Saorbitol 168,840 70.267
Magnesium stearate 4,000 1.667
Purified water * * *
Total Telmisartan -layer 240.000 100.000
Amiodipine maleate 6.420 3.210
Microcrystaliine cellulose 100.000 50.000
Pregeiatinized starch 85.580 42.790
Sodium starch glyeolate 6.000 3.000
Colloidal silicon dioxide 1.000 0.500
Magnesium stearale 1.000 0.500
Total Amiodipine-layer 200.0060 100.000
Total 2-layer tabiet 440.600

* Yolatiie componend, does not remain in final product



% R/. of mg Telmisartan- Amlodipine Constituents per tablet layer layer
Telmisartan 40.000 16.667 Sodium hydroxide 3.360 1.400 Povidone
12.000 5.000 Meglumine 12.000 5.000 Sorbitol 168.640 70.267
wiagresiim stearate 4.000 1.667 Purified water * * * Total AelyRESantEr 1596
-layer 240.000 100.000 Amlodipine maleate 6.420 3.210 Microcrystalline
cellulose 100.000 50.000 Pregelatinized starch 85.580 42.790 Sodium
starch glycolate 6.000 3.000 Colloid&Psilicon dioxide 1.000 0.500
Magnesium stearate 1.000 0.500 Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 440.000 * Volatile compagnent, does npt remain in final
ExaiBlR. i TRTBBRaRNAS CRPCATIBSIRBR L1 SIS RRE
Telmisartan 40 mg / Amlodipine 2.5 mg 2-layer tablets % of % of mg

elmisartan-_ Amlodin

% of

mg Telmisarian- Amlodipine-
Constituents _ per tablet layer laver
Telmisartan 40.000 18.667
Sodium hydroxide 3.360 1.400
Povidone 12.000 5.000
Meglumine 12.000 5.000
Sorbitol 168.640 70.267
Magnesium stearate 4.000 1.667
Purified water * * *
Total Teimisarian -laver 2406.000 100,000
Amiodipine maleate 3.210 3.210
Microcrystaliine cellulose 50.000 50.000
Pregelatinized starch 42.790 42,790
Sodium starch glycolate 3.000 3.000
Colloidal silicon dioxide 0.500 0.500
Magnesium stearaie £.500 0.500
Total Amlodipine-layer 100.000 100.000
Total 2-laver tablet 340.000

* Yolatile component, does not remain in final product



Telmisartan 40.000 16.667 Sodium hydroxide 3.360 1.400 Povidone
12.000 5.000 Meglumine 12.000 5.000 Sorbitol 168.640 70.267
Magnesium stearate 4.000 1.667 Purified water * * * Total Telmisartan

wdayes 24060000 100.000 Amlodipine maleate 3.210 3.210 MRrTo@EyEiElinesss
cellulose 50.000 50.000 Pregelatinized starch 42.790 42.790 Sodium
starch glycolate 3.000 3.000 Colloidal silicon dioxide 0.500 0.500
Magnesium stearate 0.500 0.500 T&thrAmlodipine-layer 100.000 100.000
Total 2-layer tablet 340.000 * Volatile component, does not remain In final

_ product WO 2006/048208 PCT/EPZOQ5/O 596 %{ R
ExaimemEaTalmimaran 2 RAHEIS RS 1 AR R 8o mg

Telmisartan- Amlodlplne Constltuents per tablet Iayer Iayer Telmisartan

mg Telmisartan- Amilodi p:ne-

Consiituenis per fablet iayer layer
Teimisartan 20.000 16.667

Sodium hydroxide 1.680 1.400

Povidone 6.000 5.000

Megiumine 8.000 5.C00

Sorbitol 84.320 70.267

Magnesium stearate 2.000 1.667

Purified water * * *

Total Telmisartan -layer §20.000 100.000

Amlodipine maleate 12.840 6.420
lactose monchydrate 100.000 50,000
Microcrystalline celluiose 74.160 37.080
Povidone 6.000 3.000
Crospovidone 5.000 2.500
Sodium stearyl fumarate 2.000 1.000
Purified water * * *
Total Amiodipine-iayer 200.000 100.000
Totai 2-layer tablet 320.000

* \olatile component, does not remain in final product



Megiumine 6.000 5.000 Sorbitol 84.320 70.267 Magnesium stearate
2.000 1.667 Purified water * * * Total Telmisartan -layer 120.000 100.000
~ Amlodipine maleate 12.840 6.420 Lactose monohydrate 100.000 50,000
wloeaasstalline cellulose 74.160 37.080 Povidone 6.000 3 DUOEP2005/611596
- Crospovidone 5.000 2.500 Sodium stearyl fumarate 2.000 1.000 Purified
water * * * Total Amlodipine-layer 200.000 100.000 Total 2-layer tablet
-320.000 Volatile component, does @t femain in final product WO
. 2006/048208 PCT/EP2005/011596 -22 Example 8: Telmisartan 20 mg /
~Amlodipine 5 mg 2-layer tablets % .0f % @f mg_Telmisartan: Amlodipine
xRN TR e el AR ORI Sae 2217050 PO LY Sodium
hydroxide 1.680 1.400 Povidone 6.000 5.000 Megiumine 6.000 5.000
——Sorbitol-84.320 70.267

5 of "% of
mg Telmisartan- Amlodipine-
Constituents per {ablet laver layer
Telmisartan 20.000 16.667
Sodium hydroxide 1880 1.400
 Povidone 6.000 5.000
Meglumine 6.000 5.000
Sorbitol 84,320 70.287
Magnesium stearate 2.000 1.687
Purified water * * *
Total Telmisartan -layer 120.000 100.000
Amiodipine maleate 6.420 3.210
Lactose monohydrate 100.000 50.000
Microcrystalline celiulose 80.580 40.280
Povidone 8.000 3.000
Crospovidone 5.000 2.500
Sodium stearyl fumarate 2.000 1.000
Purified water * * *
Total Amlodipine-igyer 200,600 150.0600
Total 2-4ayer tablet 320.000

* \ioiatile component, does not remain in final product



Magnesium stearate 2.000 1.667 Purified water * Total Telmisartan -layer
120.000 100.000 Amlodipine maleate 6.420 3.210 Lactose monohydrate
100.000 50.000 Microcrystalline cellulose 80.580 40.290 Povidone 6.000
w3.8060@r08povidone 5.000 2.500 Sodium stearyl fumarateP2 0852996001596
Purified water * * * Total Amlodipine-layer 200.000 100.000 Total 2-layer
tablet 320.000 Volatile component, does not remain in final product WO
2006/048208 PCT/EP2005/011596°>3 Example 9: Telmisartan 20 mg /
Amlodipine 2.5 mg 2-layer tablets of % of mg Telmisartan- Amlodipine

o R AR S

Sorbitol 84.320 70.267 Magnesium stearate 2.000 1.667 Purified water *

* *

% of % of
_— : mg Telmisartan- ‘Amlodipine-
Constituents  per tabiet ~layer _layer
Telmisartan 20000 16.667
Sodium hydroxide 1.680 1.400
Povidone £.000 5.000
Megiumine 8.000 5.000
Sorbitol 84.320 70.2687
Magnesium stearate 2.000 1.667
Purified water * ¥ *
Total Telmisartan ~layer 120.000 100.000
Amlodipine maleate 3.210 1.605
Lactose monochydrate 100.000 50.000
Microcrystalline ceflulose 83.790 41,885
Povidone €.000 3.000
Crospovidone 5,000 2.500
Sodium stearyl fumarate 2.000 1.000
Purified water * * *
Total Amilodipine-layer 200.000 100.000
Total 2-iayer tablet 320,000

* \olatile component, dogs not remain in final product



Total Telmisartan -layer 120.000 100.000 Amlodipine maleate 3.210 1.605
Lactose monohydrate 100.000 50.000 Microcrystalline cellulose 83.790
41.895 Povidone 6.000 3.000 Crospovidone 5.000 2.500 Sodium stearyl
wiumerate228000 1.000 Purified water * It * Total Amlodipine*{Ek/EP 2080000 ¢
100.000 Total 2-layer tablet 320.000 Volatile component, does not remain
in final product WO 2006/048208 PCT/EP2005/011596 -24 Example 10:
Telmisartan 40 mg / Amlodipine 10%9" 2-layer tablets % -Of./. of mg
Telmisartan- Amlodipine Constituents per tablet layer layer Telmisartan
40.000 16.667 Sodium h ide 3,360 1 OO Pquidon 5.000
ExamyigginiRInisates % r%’?é‘?% &0 “‘ﬁag) r%é § r%)stearate
4.000 1.667 Purified water * Total Telmlsartan -layer 240.000 100.000

——Amlodipine maleate-12:840-3-230

% of % of
my Telmisartan- Amiodipine-
Constituents per tablet layer ._ laver
Telmisartan | 40,000  16.667
Sodium hydroxide - 3360 1,400
Povidone 12.000 5.000
Meglumine 12.000 5,000
Sorbitol 168.640 70.287
Magnesium stearate - 4.000 1.867
Purified water * * *
Total Teimisarian-layer 240,000 100.000
Amlodipine maleate 12.840 3.210
Microcrystaliine cellulose 212.000 53.000
Pregelatinized starch 169.160 42.290
lron oxide yellow 2.000 0.500
Colloidal silicon dioxide 2.000 0.500
Magnesium stearate 2.000 0.500
Total Amlodipine-layer 4030.000 100.000
Total 2-layer tablet 640.000

* Volatile component, does not remain In finai product



Microcrystalline cellulose 212.000 53.000 Pregelatinized starch 169.160
42.290 Iron oxide yellow 2.000 0.500 Colloidal silicon dioxide 2.000
0.500 Magnesium stearate 2.000 0.500 Total Amlodipine-layer 400.000
whQ00802T0tal 2-layer tablet 640.000 Volatile component, dBEs ERAISTARG
in final product WO 2006/048208 PCT/EP2005/011596 -25 Example 11:
Telmisartan 40 mg /Amlodipine 5 mg_2-layer tablets Of % Of mg
Telmisartan- Amlodipine Constituérfts per tablet layer layer Telmisartan
40.000 16.667 Sodium hydroxide 3,360 1.400 Povidone 12.000 5.000

- Meglumine 12.000 5.000 Sorpitol 168. 64 70 2 stearate
Examplsod i bemisgriaudlng P ??ét' 1% al%?k?’eg?azsjgdgéo 100.000
Amlodlplne besylate 6.944 3. 472 Mlcrocrystalllne cellulose 120 000

mg Telmisartan- Amlodlpine

Constituents per tablet : layer {ayer
Teimisartan . 40,000 16.667 -

© Sodium hydromde S 8360 1.400

- Povidone IR 12000 - 5.000

© Meglumine o 12,000  5.000
Sorbitol 168.640 70.267
Magnesium siearate 4.000 1.667
Purified water * * *
Total Telmisartan-layer 240.000 100.000
Amiodipine besylate 8.944 3.472
Microcrystalline celluiose 120.000 80.000
Pregeiatinized starch 70.056 35.028
fron oxide red 1.000 0.500
Colloidal silicon dioxide 1.000 0.500
Magnesium stearate 1.000 0.500
Total Amlcdipine-laver 200.000 100,000
Total 2-layer tablet 440,000

* Vplatiie component, does not remain in final product



Colloidal silicon dioxide 1.000 0.500 Magnesium stearate 1.000 0.500
Total Amlodipine-layer 200.000 100.000 Total 2-layer tablet 440.000
Volatile component, does not remain in final product WO 2006/048208

wB GiniER20905/011596 -26 Example 12: Telmisartan 40 mg PARAIGHpH1E1596
2.5 mg 2-layer tablets of % of mg Telmisartan- Amlodipine Constituents
per tablet layer layer Telmisartan 40.000 16.667 Sodium hydroxide 3.360
1.400 povidone 12.000 5.000 Megi@Rine 12.000 5.000 Sorbitol 168.640
70.267 Magnesium stearate 4.000 1.667 Purified water * * * Total

Telmisartan-layer 240.000 100.000 Amlodipine mesylate .600
 Examii oo, LA OO BPEIOS S T e Ias Lo 73,500
36.650 Iron oxide red 0.500 0.250 Colloidal silicon dioxide 1.000 0.500 -

AT Y 2600600 100.000
‘ mg Telmisartan- Amlodipine-
Constituents : per fablet ' layer layer
Telmisartan R 40.000 | 16.887 '
‘Sodium hydroxide . 3.360 1400
" Povidone . . 1z000 - 5000 .

O Meégiumine 12,000 - 5.000
Sorbitol , - 168.640 - 70.267
Magnesium stearate : - 4,000 1.667
Purified water * * *
Total Telmisartan-layer 240.000 100,000
Amlodipine mesylate 3.200 1.600
Microcrystalline celiulose 120.000 80.000
Pregeiafinized starch 73.300 36.650
fron oxide red 0.500 0.250
Colloidal silicon dioxide 1.000 0.500
Magnesium slearate 2.000 1.000
Total Amlodipine-tayer 200.000 100.600
Total 2-layer tabiet 440.000

* Volatile component, does not remain in final product



Total 2-layer tablet 440.000 * Volatile component, does not remain in final
product WO 2006/048208 PCT/EP2005/011596 -27 Example 13:
Telmisartan 40 mg / Amlodipine 5 mg 2-layer tablets Oof % of mg
woekmigastar- Amlodipine Constituents per tablet layer layer PLalmpsartanisos
40,000 23.529 Poloxamer 8.000 4.706 Meglumine 40.000 23.529
Mannitol 80.500 47353 Magnesium stearate 1.500 0.883 Purified water *
* Total Telmisartan-layer 170.000"1%0:000 Amlodipine maleate 6.420
3.210 Microcrystalline cellulose 100 000 50.000 Pregelatinized starch
91.580 45.790 Colloidal silico |de 1.000 Og%ﬁﬁM Jnesiym stearate
EXEW@%.@BW%Pﬁﬁ%m&zg %Bet) oo ? g % ayer tablet
370.000 Volatile component, does not remain in final product WO

Teon % of

: ‘ . myg Telmisartan- Amiodipine-
Constituents per tablet : layer " layer
Telmisartan . 40.000 23.520
Poloxamer | S 8.000 4706

Meglumine = 40000 23528
Mannitol ‘ o ' 80.500 47.353
Magnesiurn stearate 1.500 | 0.883
Purified water * * *
Total Telmisartan-layer 170.G00 100.000
Amtodinine maieale 6.420 3.210
Microcrystaliine cellulose 100.000 50.000
Pregsiatinized starch 91.580 45,790
Colloidal sliicon dioxide 1.000 0.500
Magnesium stearate 1.000 - 0.600
Totai Amiodipine—iayér 200.000 100.000
Total 2-laver tablet 370.000

* Volatile component, does not remain in final product
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1. A pharmaceutical tablet comprising a first layer of telmisartan in a
dissolving tablet matrix and a second layer of amlodipine in a
disintegrating or eroding 5 tablet matrix. 2. The tablet of claim 1, wherein
wiebnisastarsis in a substantially amorphous form. 3. The talieTPeaiii1596
wherein the dissolving tablet matrix has instant release 10 characteristics.
4. The tablet of claim 1, wherein the dissolving tablet matrix comprises a
basic agent, a water-soluble dilueﬁt2z§n"d, optionally, other excipients and
adjuvants. 15 5. The tablet of claim 4, wherein the basic agent is selected
.from alkali metal hydroxides, basic amino acids and meglumine. 6. The
Clailfet of claim 4, wherein the water-soluble diluent is selected from mono-
saccharides like glucose; oligosaccharides like sucrose and lactose; and
ugar 20 alcohgls li itol.. itol, lito).. : |
R e e e T
et rsatite s dubsesns itvar srmroiodipine it sisinRgieineAraading
i) coloring agents, pH control agents, surfactants and 25
emulsifiers. 8. The tablet of claim 1, wherein the first tablet layer
composition of telmisartan is produced by spray-drying an aqueous

: o, SELIRAQMPHSNG QIRiRsIHaB AshRaRasimagenbieabitain anspistyodsddrm.

granulate, mixing said spray-dried granulate 30 with a water-soluble
diluent to obtain a premix and mixing said premix with a lubricant to
3. Vhtaiamdinglddend. Whb20AG6H8268lviIREC BP0 E0Bsi20i9eBree
tablet of claim 1, wherein the disintegrating or eroding tablet matrix of the
8%%6%%qg§i?smmprises one or more fillers, a disintegrant, a lubricant and,

4. The tablet of claim 1, wherein the dissolving tabiet matrix comprises a basic

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

5. The tablet of claim 4, wherein the basic agent is selected from alkali metal

hydroxides, basic amino acids and meglumine.

8. The tablet of claim 4, wherein the water-solubie diluent is selected irom mono-
saccharides like glucose; oligosaccharides like sucrose and lactose; and sugar

alcohals like sorbitol, mannitol, and xylitol.

7. The tablat of claim 4, wherein the other excipients and adjuvants are selected
from binders, carriers, filters, lubricants, flow control agents, crystallization
retarders, solubilizers, coloring agents, pH control agents, surfactants and

emulsifiers.

8. The tablet of claim 1, wherein the first tablet layer composition of telmisartan is
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 and mixing said premix with a

[ubricant fo obtain a final blend.
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9.

10.

11.

12.

13.

14.

optionally, a binder, a flow control agent or other excipients and adjuvants.
5 10. The tablet of claim 9, wherein the second tablet layer composition of
amlodipine is manufactured by direct compression, wet granulation or a
wiplenscesa@action process. 11. The tablet of claim 1, wherefCHiEPlpg6/011596
layer contains 10-160 mg, preferably 10 20-80 mg or 40-80 mg
telmisartan. 12. The tablet of claim 1, wherein the second layer contains
1-20 mg, preferably 2.5-10 mg amlifdipine. 15 13. The tablet of claim 1
packaged in a moisture proof packaging material such as aluminium foil

blister packs, or polypropylene tubes.and HDPE b

THE (R L RETo! SR oY S L8 PLBp e iy Bt ol the
éf@mi?]bami@mwmhmammnmerﬁ;ﬂmeattﬁaimgr@@ﬁoﬁtikﬁhﬁ)@éﬁ@é@é@,zo
rgm the group consisti I I JarI i |
R B B
failure, cardiovascular disease, diabetes, insulin resistance, impaired

BlHCOsRJOI8Ta06R o PRFEEREIRS sbifshd tiBRARS BIQIiMBodiabeEE amlodipine
nephropathy, metabolic syndrome, (syndrome X), obesity, d Iiipidemia .
isypenHFoERE & RN R CRIBRTSSRIAT V4 AL HAURShE 6t @ff%a%awaé’m
preteisy elevated serum concentrations of lipoprotein(a), elevated serum

- concentration of homocysteine, elevated serum concentration of

I_ow-density lipoprotein (LDL)-cholesterol, elevated serum concentration of
Thepirinchsogiated niredp iuifiasd /@) credaiced! Sei 6 mbrvEivahtn

high densg _%%? ro | %ﬁ%—cholesterol, reduced serum 30
gér}%%mga%n}so ﬁﬁ(?b&c olesterol, reduced serum concentration of
adiponectin, cognitive decline and dementia. WO 2006/048208

Phe {Eﬁgpgf%%‘r’ﬁ@mﬁégein the second layer contains 1-20 mg, preferably

2.5-10 mg amiodipine.

The tablet of claim 1 packaged in a moisture proof packaging material such as
aluminium foil blister packs, or polypropylene tubes and HDPE bottles.

A method for the manufacture of a tablet of claim 1 to treat hypertension either
alone or in combination with the treatment or prevention of a condition selected
from the group consisting of chronic stable angina, vasospastic angina, stroke,
myocardial infarction, transient ischemic attack, congestive heart faflure,
cardiovascular disease, diabetes, insulin resistance, impairec glucose tolerance,
pre-diabetes, type 2 diabetes meliitus, diabetic nephropathy, metabolic syndrome
(syndrome X), obesity, dyslipidemia, hypertriglyceridemia, elevated serum
concentrations of C-reactive protein, elevated serum concentrations of
lipoprotein(a), elevated serum concentration of homocysteine, elevated serum
concentration of low-density lipoprotein (LDL)-cholesterol, elevated serum
conceniration of lipoprotein-associated phospholipase (A2), reduced serum
concentration of high density lipoprotein (HDL)-cholesterol, reduced serum
concentration of HDL(2b)-cholesterol, reduced serum concentration of
adiponectin, cognitive decline and dementia.



15. The method of claim 14 wherein the condition treated or prevented is
chronic stable angina, vasospastic angina, stroke, myocardial infarction,
congestive heart failure, diabetes, dyslipidemia or dementia. 5

WO 2006/048208 PCT/EP2005/611596
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15. The method of claim 14 wherein the condition treated or prevented is chronic

stable angina, vasospastic angina, stroke, myocardial infarction, congestive heart

failure, diabetes, dyslipidemia or dementia.



