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Bi | ayer Tabl et The present invention relates to a
phar maceutical tablet conprising a first |layer of the
weangoeouerssi n || receptor antagoni st tel m sart aRCT/EP2005/010812
di ssolving tablet matrix and a second | ayer of the
HMG- CoA reductase inhibitor sinvastatin in a '
di sintegrating or erodiBgayabladletmatri x. Background of
the invention Telnm sartan is an angiotensin ||
receptor j
hypert ensi on and ot her nedical indications as
di sclosed in EP-A-502314. Its chemcal nane is
The ers[eat mvpntmry teldteso laypharniacemticalyiablet zompdiging a firstilgayer of the

nzj nj dazol - 1- Imat. | 1-bi phenyl -2-car.b L J:
angiolgnsig) (orertaiartagaTle S TISRRG: ! Ful o QURp AR g i and o
secoﬂﬁnwé}céfQHg M(EQ’)@A' PEUL@Esé thHiitorfdippastatifl ih ardisintdgrasing or

aracterized by its very poor solubility in aqueous
erodisigsteblet naatrikhe physi ol ogi cal pH range of the

gastro-intestinal tract of between pH1 to 7. As
di scl osed in WD 00/43370, crystalline tel msartan

L_@ﬁ_?' St of the ineigry mor phi ¢ forms having different
ing pornts. Under..the influence of heat and
Telmr%é{ﬂam fé,yarb%ﬁ@o Sl P@ééﬁtBQaﬁl@bh&ﬁM BBv&obéé'ﬂéﬁ t‘h"eﬂfﬁeatment of

Irreversiblyinto the higher nelting poly
hypeﬁiemsm and other mmmimdmammsea@swweﬂsn aEH’ 6\n@0%%‘t4 rlgs

h
cherii§aare 1§ 4-Eaprop it ey A e ERIMeEo BT, L)
benz‘i’*r"nRi\az@ R m@ﬂ'ry}ﬂl-lblshéwuz-&rb@xyﬁi it Havﬁng the following structure:

exahydr onapht ahl’ene-i -yl - di met hyl but anoate or

alternatlvely (b ,df?,1
8aa hgxahydr o
i N
;;;é]llllng t he
are~yg s&” of drugs

S)-8b-(2, 2- dlnEthbeutyryI
I n the bl ood by

- b, d- di hydr oxy- 2a, 6bNH-+e
a- napht hal gne- hept an Ic ad

QQl esterol by the liver.
¢ |iver that is

follow ng str
This enzyme is

.t hat Iovver t he IeveI

Statins block the enzyne
responsi bl e for maki ng chd
cal |l ed 3-hydroxy- 3-

Telmisartan is 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.

Simvastatin disclosed in EP-A-033538 is a long-acting HMG-CoA reductase inhibitor
with the chemical name (1 S,3R,7S,88,8aR)-8-[2-[(2R,4R)-4-hydroxy-670xb-tetra-
hydro-2H-pyran-2-yl]ethyl]-3,7-diméthyl-1 ,2,3,7,8,8a-hexahydronaphtahlene-1-yl-2,2-
dimethylbutanoate or alternatively (BR,0R,15)-8B-(2,2-dimethylbutyryloxy)-
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met hyl gl ut aryl - coenzym A reduct ase or
b- hydr oxy- b- net hyl gl ut aryl - coenzym A reduct ase
wOkMs/0dodsr educt ase). Scientifically, statins RCE®EP2005/010812
call ed HMG CoA reductase inhibitors. Statins are used
~.for preventing and treating atherosclerosis that
causes chest pain, heart attacks, strokes, and
intermttent claudication irn2adividuals who have or
are at risk for atherosclerosis. R sk factors for
at heroscl erosis include abnornmally el evated
f
1 2,?,'7% ?Iéé ﬁegrapgﬁﬁgfbﬁ dl"f\xaﬁﬁg 2% B ﬁ]@%@@ﬂ ﬁ(rﬁ@ﬁthé‘i{eﬁg‘-‘%ﬁtamlc
aciddd- lﬂnﬁadmshaﬁtbgttherfnﬂlamdgatrachne pl aced on statins
because of high | evels of cholesterol. Cbject of the
i nventi on The nechani sns of action of telmsartan and
sinmvastatin are considered topgpopesate pavourably in

the treatnment or prevention of a #Ton sel ected
fromthe group consisting of stro 1
infarction, transient ischyem c attaek;

ocardi al
heart failure, cardivasculfr di seasg€, "Hli abet es,
insulin resi-stangec ai gl uco t ol er ance,
pre-di abetes, typé 2 di bet e@ rlr_FI i tys, netabolic

congestive
syndr one (syndrone XH,.Cob&41 %) Hglyceridenia,
el evated serum concentrati@ tive protein

el evated serum concentratip proteln(a),

el evat ed serun1concen?{$§lb RghaDcyst ei ne, el evat ed
serum concentration o om#den3|ty i po protein

el D8RS0 Bl B VAR ST A EARRNA fheloon by
redudingthecaodeastiombt oholetehbldly wherivit yStating chﬁikethé driZpe-in the
chol esterol, reduced_ serum concentration of

liver i isgseeriitle ier glakingehelestesalr {hiscennyam istallgd Shydroxy-3-

met@ﬂglﬁgé}g%béhzeﬁﬁn%\lnl‘negu %ﬁ%ﬁﬁ%ﬂ?ﬂ@l&;ﬁg—gﬁﬂ)&@ﬁ@@ﬁ tBEhzym-A

reducyaser (HVIG-GoA redastesk) Scisstifigatly ostaties ares oalfent HMGAGOA

a in.cb(ih ing anount of clinical data, there is an
redqcﬂa&eelg [H§ Rtesire for a fixed dose conbination drug
StatifRHE ! Bed% ol PRovdfiihYg Birldidling atherosclerosis that causes chest pain,
heart attacks, strokes, and intermittent claudication in individuals who have or are at

risk for atherosclerosis. Risk factors for atherosclerosis include abnormally elevated
cholesterol levels, a family history of heart attacks (particularly at a young age),
increasing age, and diabetes. Most individuals are placed on statins because of high

levels of cholesterol.

Object of the invention

The mechanisms of action of telmisartan and simvastatin are considered to
cooperate favourably in the treatment or prevention of a condition selected from the
group consisting of stroke, myocardial infarction, transient ischaemic attack,
congestive heart failure, cardivascular disease, diabetes, insulin resistance, impaired
glucose tolerance, pre-diabetes, type 2 diabetes mellitus, metabolic syndrome
(syndrome X), obesity, hypertriglyceridemia, elevated serum concentration of C-
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dients tel msartan and sinvastatin. However, both

telmsartan and sinmvastatin are chem cal conpounds
wdizbdeioaedss to handl e. Therefore, an oral fixedpdoa®2005/010812

combi nation drug which conbi nes the features of

pharmacol ogi c efficacy, adequate drug stability and a

reliable and robust nethod of manufacture has to

overcome a number of technigal problenms. It is an

obj ect of the present invention to provide such a

fi xed dose conbi nation drug. There are various types

cnct§ bl AR P BB RESL R B erur

conceﬂﬁtfﬁib‘ht ofHhbdysteine PaiavaREdPaincIncehtraden yf towkdensity lipo-
rel1abl e manufacture best. Exanples of such dos

proteirfLiBL )ahelesterol, cievatbd seusn SEECETREE)N 07:'8%&%9"%“%%?%@@?"96'
mat ri x t t,. bi i ke. ,

oo RSl A2 Shod P LSRR iy P (L

choldsfstof Ps@g o S¥rlin ¥dhcEhtetichio ¢iDl@biehblestaroy reduced serum

stability, optinumdrug rel eas f both acti .
concémigatid @gﬂ@pomlﬂnﬁ@gﬂlgﬁ‘? @Iﬁphr@e @8@ Q@&%ﬁ%‘f Phﬁ&éﬂf’@e orin

combgﬁ?#{‘gﬁ\&%iﬁ}ﬁe %gét[n?e,ﬁgd}g{y@?ﬁgggoﬂf tel misartan and =«

i _ _ ayer tablet. Generally, a
fi xed-dose conbi nati on of drugs intended for instant

| . ! ! .
As this assLrRPUpGRIS SUBPOTIOTIY s g ariyPL it Sl G eth nere i
. i . ' H . . . _
an I & e e et Lo
dients nelnsisantdry and dimepstatin.ddeweaverd bath iehmisasientand silvagtafin are

cnersaRias s b T AR TRET TR0 i B combination
drug WIHi@TBGbltids| th¥ feAtusbaeRsh@dtonedib etivmpynateguaté drbg stability
conventional telm sartan formul ations. Another

and apeliabiz Bnd sobust mnethadef saaniifaciure Namie SYPEPMEBInurader of
teongRaBhREE i8R BREL O R Pt R 2o ERen a fxeo
doseCétabih8fomaigl be required for the high dose

conbi nations, which is not preferable
There are various types of fixed dose dosage forms conceivable but it cannot be
predicted which of these dosage forms combines product stability, pharmacological
efficacy and reliable manufacture best. Examples of such dosage forms are oral
osmotic systems (OROS), coated tablets, matrix tablet, bilayer tablets and the like.
The present invention is based on the recognition, that the dosage form, which
combines adequate drug stability, optimum drug release of both active ingredients,
pharmacological efficacy and reliable manufacture for a combination of telmisartan

and simvastatin best, is a bilayer tablet.

Generally, a fixed-dose combination of drugs intended for instant 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 corres-
ponding mono-drug preparation and simply adding the second drug component.
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with regard to patients' conpliance. Summary of the

invention In accordance with the present invention
wonoeislogomss associ ated with the preparation of arPCTE®2005/010812

dose conbi nati on drug conprising telmsartan and

sinvastatin can best be handl ed by neans of a bilayer

phar maceutical tablet conprising a first |ayer of

telmsartan, preferably in spbstantially anorphous

form in a dissolving tablet matrix and a second | ayer

of sinvastatin in a disintegrating or eroding tablet

i et P B S GBI B Spear

feasiBRAA LY 10MHcahcsPbatmiRtyt &t siingastadn withesrapunémei dfith@tbnegentional |

dissolution of the drug at a physiological pH|evel,
telmiaadan feyqudaiéonst abi | ity and drug rel ease of
simvastatin. The tablet structure also overcones the
stability problemcaused by the inconpatibility of
Anotisermgsioath s W prodnes iseparite tiilhwoand s talfletsefonetmidaatan and
. Definitions As used herein, the term "siubs,t antially
simvagigtip i gych asiza and shape thlibese sapdedilied inira GABsYe. Large
capsGRARIOAHHY ol ftef (B BBIfoh 08 oMoy, Hien s notpreforable
with tidard 4o patentsbesupkared.. The term "di ssol vi ng t abl et
matri x" refers to a pharnaceutical tablet base
formul ati on having instant rel ease (fast dissolution)
Sum REHR invbhesn t hat readily dissolves in a
0gl cal aqueous nedi um The term "di sintegrating
1.D: J " . c i .
In acBEr R0 Rt RlspPnlEiior B dioms sSoPRR T RAR he PReparation o
a fixadhdoge tembiidtion drogtcongasihgy tedmtsamtamgared sisnvarstatirocars best be

N HEr TR S S
telmi?éﬁﬁ@?ﬁre‘f&‘éﬁwih%béfaﬁti?ﬁf %ﬁ%rﬁh@@?fdml, Gi§ Bt dissdiving tamet matrix

-conpri'sing a ayer of telmsartan in
and a sbsomdhiayal lof simvastatin in a disintegrating or eroding tablet matrix.

The 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 adequate stability and drug release of
simvastatin. The tablet structure also overcomes the stability problem caused by the
incompatibility of Simvastatin with basic constitutents of telmisartan.

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 95%, as
determined by X-ray powder diffraction measurement.

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

having instant release (fast dissolution) characteristics that readily dissolves in a
physiological agueous medium.
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anor phous form and a second | ayer of sinvastatin in a

disintegrating or eroding tablet matrix. The active
wongeadomsat tel msartan is generally supplied PATiEP2005/010812

free acid form although pharmaceutically acceptabl e

salts such as the sodiumsalt may al so be used. Since

duri ng subsequent processing telmsartan is normally

di ssol ved and transfornmed im0 a substantially

anor phous form its initial crystal norphol ogy and

particle size are of I|tt| e inportance for the

The tEP z‘larl] oqiating g iTBGEMEt GAriP 13 aeq%tt{)%spr%(rﬂﬁ?:%utlcal tablet

optar ne

baseRoRhGRESH hbmrfgqnmat meésn@maheﬁerfstxcmﬁéteeadw disingegrates or
material, e.g. by sieving, in order to facilitate

erodggina n@yaﬁtogm%gaua@u%maﬁumng further processing.
Substantially anorphous tel nisartan may be produced by
any suitable method known to those skilled in the art,

Desctiptioh 8 tlenwentiyn f r eeze dryi ng. of aqueous sol utions,
coating of carrier particles in a fluidized bed, and

A fixsPHYES CofDResidn éUd:o@d]n% g e prRiskat mventioh lﬂ@preeanrs; @&pharma-
Preferably, however e substantially anorphous

ceutical hitayer tabret comprigiag adirsllayereofdplaispitan ip ﬁH?S’[éF‘W'Wg

croBJE ;5200 DR S 8RR Ru ) Rl o eroums

tablefL fhdtix. 160 ng, preferably 20 to 80 ng or 40 to 80 ny,
of telmsartan; and 1 to 100 ng, preferably 5 to 80
ng, of sinvastatin. Preferred dose strengths of

The é@t\)@ lﬁgh ﬂéﬁnlggrtéw is Q&'\é@lh@gg &%d% r{%éofréé %%oelérrﬂoéwghough

Invastatih are
pharmadeaﬂcad’g' ad?xepmm balipsadreas dub Sodlnrm aalé mayl algebe used. Since

durlnt,ggsbdbgt@efwég {olcglgg?l g%%@ls%r is 1o S%Algqa 8(9 gga Er@%%gor%ed into
a su@&éﬁ@aﬂ@hrﬂ@fﬂad&sﬁgﬁm a8y lﬁﬂldﬂﬂrysi’él/ rRofhol Y/ %d@arti@:@sae are of

tel m sartan and si nvastati n, respecti velly
little inhortamast for Al phyeueglandd@npbarm@aqwtwalsam@ﬁheawof the bilayer

tablet fo br?r%u Qﬁonal)i)lsémerg) Iipls oh wé\%rnbpéfgﬁga 5 qemove 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 instahce, by freeze dlrying 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 in WO 03/059327. 1

A bilayer tablet according to the present invention generally contains

10 to 160 mg, preferably 20 to 80 mg or 40'to 80 mg, of telmisartan; and

1 to 100 mg, preferably 5 to 80 mg, of simvastatin. ,
Preferred dose strengths of telmisartan are 20 mg, 40 mg and 80 mg; preferred dose
strengths of simvastatin are 5 mg, 10 mg, 20 mg, 40 mg and 80 mg.

Presently preferred forms are bilayer tablets comprising 20/80 mg, 40/80 mg,

80/80 mg, 20/40 mg, 40/40 mg, 80/40 mg, 20/20 mg, 40/20 mg, 80/20 mg, 20/10 mg,
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in a dissolving tablet matrix having instant rel ease

(fast dissolution) characteristics. The dissol ving
woabdeaisoosat ri x may have neutral or basic propePCTAEP2005/010812

al t hough a basic tablet matrix is preferred. * In such

a preferred enbodi nent, the dissolving matrix of the

Tel m sartan | ayer conprises a basic agent, a

wat er - sol ubl e di l uent and, ogtionally, other

exci pi ents and adjuvants. Specific exanpl es of

suitabl e basic agents are alkali metal hydroxides such

- S . .
sonGud s A S50 U D PR B B s Y izt
respbiidiand negl uni ne bei ng pref erred Specr fic exanpl es

of suitable water-soluble diluents are carbohydrates
such as nonosaccharides |ike glucose; oligosacchari des
The rréﬁ%bﬁg a&é?coﬁ%ﬂﬁeﬁﬁﬁghggm§§b§ﬁﬂ’gél§§§%@phous form dispersed
ina drssclwtmy tabm"tynamrralhaamg gtant otlease (faist disspkitian) characteristics.
pr ef rred i | uent other ients

The BlsSobind tanletamafhs mey el feuur e bt Bedh HoBRTaRraltoush a basic

tablé%‘i‘ﬁéthﬁrrf reffe rb@rs,=l ubricants, flow control agents,
crystal Pzatron retarders, solubrlrzers col oring

agents, pH control agents, surfactants and

s BB PR P R %o e
com?ﬁ%’&pé'HdsWangﬁtea@meﬂs@IOblﬁ d@ndneanadppiicmdlly, bitrer ielveipients and

irst tablet |ayer conposition are preferably chosen
adjuggmis. t hat a non-acidic, fast dissolving tablet matrix

| D78
oo STATHEEe Sl 63 LRBGR, phREy SRRER s sy os oo
and WOM) baxic agling acldsgsnmﬂri amargrrﬂné&nddyﬂﬁey\and/qneglumine (N-methyl-

preferably 0.40 to %. of bas c agent; and 30 to
D-glgeamin Nﬁpé'f éﬂﬁrﬂ‘%@ BG"'?eob%'@nge &9 -wat er - sol ubl e

Speg'(f)r!r: lelﬁﬂér]p dd H abl ér—e‘f&%l'ecml@rbhtsc&'@éérbéﬁfﬂrgtéﬁaé(uch as

ance, osen Tromone or nore of
monbehatcharitgsdike giuemes odigdsachadifes dike sucroseh anhydigusdactose and

Iactclgﬁregr{gréﬁtgﬁd@é?e,t O g q{&qlfogg iKe ?ﬁ@tggfmetlr?mtzo?, értytr?{%r é)rﬁd xylitol.
Sorbitol is a preferred diluent.

The other exci‘pients and/or adjuvants are, for instance, selected from binders,
carriers, fillers, lubricants, fiow 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 and/or 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 wt.%, preferably 5 to 35
wt.%, of active ingredient; 0.25 to 20 wt.%, preferably 0.40 to 15 wt.%, of basic
agent; and 30 to 95 wt.%, preferably 60 to 80 wt.% of water-soluble diluent (filler).
Other (optional) constituents may, for instance, be chosen from one or more of the

following excipients and/or adjuvants in the amounts indicated:
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replacing the water-soluble diluent; 0.1 to 5 w.%

preferably 0.5 to 3 w.% of lubricants; 0.1 to 5
woRosgo4prsef erably 0.3 to 2 w. % of flow contr®CT/EP2005/010812

agents; 1 to 10 wt.% preferably 2 to 8 wt.% of

crystallization retarders; 1 to 10 wt.% preferably 2

to 8 wt.% of solubilizers; 0.05 to 1:5 wm.%

preferably 0.1 to 0.8 wt.%=>of coloring agents; 0.5 to

10 wt.% preferably 2 to 8 wt.% of pH control agents;

0.01 to 5 w.% preferably 0.05 to 1 w.% of ’

ﬁ@%@éﬁ%ﬁﬁ%ﬁ{m@ Qséﬁvv@ﬁj*}ebrﬁcg&ségg?@%zé Shd'fr%%r thereby

di s/
o W8t soRitig idgentabl et matrix havin
[ nstgat%rgde ease (fast dissolution) characteri s?r CS.

'(?A"getglfﬁwt% a@gemabig%’tteBdVir%QOftlabr'%@ntﬁatr| x may have
a aci di ¢ a

Bt i Tn oAy S o 2w Brst Jo BBhfoPAGEREL L B9, 2
‘Flr@q@'vrr&rat prfBRabi) 2it6BagL %, bharystalleratidngtareers; x

onpri ses one or nore fillers, a |ubricant, an

zhrhcb il Owﬂd’énpreiﬁiﬂb%ﬁttp&r\ﬁﬁ Yoy ORSQURWER ™Hr pol yner, a

nte o
grogr@r#gaﬁ P@&%&Méﬁlﬁg@g%nfgnﬁ &gdr)mgg gFetISect ed
Pnrggfr@otdrredts tgg lqjlmfg?ablsrl >to Bgvt66, of gl egelralt agenteid starch,
Tt O b e B8R G2 AL RN Bhisers

cal ci umhydr ogenphosphat e, sorbi tol, and xylitol.
Particularly preferred are pregel atl ni zed starc
The s8cohdaabiet klybr nempelsltlwhamenmmSI %@V@?g@“ﬁrﬂﬁ% ae%rrea disinte-

Preferred | are so
gratingsgreering BDIEaREX neginy Garn T 5ege hst HERbmEnF e
h Rl UhS URahRkPatiny 6f &otR1Y tabldt evatdamhay baes weakly acidic,
c ar%@?f%qat ed % gﬁﬁ anllrg)l e, ag?orbl c acid, ?éc e¥ y
neutraabmveaklg peisia prcme@r@es;m@ﬂ;al &bjeh@ayﬁﬁb%'asrﬂiﬁf red.

nmet abi sulfite. Particularly preferred is butyl ated

hydr oxyani sol e. Preferred disintegrants are sel ected

In a prefhdd8mBbalResORs Sisiregreting rob cadingrhatsiz contirig@s one or
more fillers, a lubricant, an antioxidant and, optionally a binder or polymer, a

disintegrant, other excipients and adjuvants.

Preferred fillers for the second layer are selected from the group consisting of
pregelatinized starch, microcrystalline cellulose, cellulose, mannitol, erythritol, lactose
monohydrate, calciumhydrogenphosphate, sorbitol, and xylitol. Particularly preferred

are pregelatinized starch, microcrystalline cellulose and lactose monohydrate.

Preferred lubricants are sodium stearylfumarate and magnesium stearate. Particular-

ly preferred is magnesium stearate.

Preferred antioxidants are butylated hydroxyanisole, ascorbic acid, ascorbyl palmi-

tate, butylated hydroxytoluene and sodium metabisulfite. Particularly preferred is

butylated hydroxyanisole.
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salt (cellul ose carboxynethyl ether sodium salt,
crosslinked), sodiumstarch glycolate, crosslinked
woabgsuwengs pyr r ol i done (crospovi done), com st ar eQTame005/010812
| ow substituted hydroxypropyl cellulose. Particularly
preferred are sodium starch gl ycol ate and
croscarnel |l ose sodiumsalt. Preferred binders are
sel ected fromthe group conststing of polyvinyl
pyrrol i done (Povidone), copolyners of vinylpyrrolidone
wi th ot her vinylderivatives (Copovi done),
Prefd?l;@h’ aisirps Gravtaaiicydisetet Wtors ehe grIUpYEaRlistigsEcrasearmellose sodium

hydr oxypropyl -cel l ul ose. Particularly preferred are

salt (ﬁ9lmlm9ar@wym%fm9ﬂf@é rspﬁwat%a'bMO%%%@dh(ﬁv@lumﬁéarch glycolate,
crosqi R ol Ryt tBhe CRRRpLLB), SR SPArGH Af TRl AR tted hycroxy-

propylGeliutos) Rertiétlafy prefeaktyar@Sotiund Stasch Yhaloldteldrer roscarmellose
The ot her excipients and/or adjuvants are, for

sodiymsalince, selected frombinders (0 to 7 wt. %
preferably 1 to 4 w. %, disintegrants (0 to 10 wt.

Prefaygechbpiagersaayieyseleetgd fraxp ’fh@/&fOHRﬁQﬂ%WNQSOf(RDM\BnYIdMFQMOHG

S eCI I C exa es (0}
hydr@(y@r@?]ﬁmemw%ﬂdmkﬁ;meﬂﬁtnleemxowaad&qdm»@/pmbpﬁebe}uumgls
t he secaon et a ition rerera Yy
Partigflads RraiaEROAa AT ORI el HERTGP S B PO o g

tablet matrix is obtained. As solvent for the

granul ation liquid, which, as a volatile conponent,
The skoendriablet Eyeir compaskion geWrakb,r colmptisesdtiba0ont. %, preferably 5

to 403y VSRR 10 B oF Wb Sizieioh 24 e e B! -

The @lhB?éX(ﬁiSi‘éhm ﬁﬁ@i/%)r %ﬂﬂJ\@ﬁléJé(@“fcﬁ’ métfanléé egeleéfe% St ®indts (0 to 7
agents | ncluding dyes and pigments such as iron

°/®>nr@rf@sabl$£>aat@p4 ve. ‘Y rdigintggianisg0dgdft wt. Soepisfenably héo 4 wt. %),

B R N T T

colortr@(kjdgﬁnt@?b’cﬁid@xdrﬁplbb%fmﬂﬁ@lﬁate aldyNembeloN T Hd éxipients
and secon :
and/or adjuvants for the second tablet layer composition are preferably chosen such

' (%owébn@ %oﬁ&@pﬁé/rs%f vﬁ@lg&rr&ﬂdon@wtﬁ@tﬁé’?ﬂn %ﬁv?’(ﬁ%ﬁl %ﬁp‘&gldone)

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

‘As solvent for the granulation liquid, which, as a volatile componeht does not remain

in the final product, methanol, ethanol, isopropanol or purified water can be used;

preferred solvents are ethanol and punfled water.

-The other excipients and adjuvants, if used, are coloring agents including dyes and -

pigments such as iron oxides. Examples for chelating agents are citric acid and

sodium citrate.
The layers can be differentiated by using different colors.
For preparing a 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
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tabl et [ayer conpositions may be conpressed in the
usual manner in a bilayer tablet press, e.g. a

woizeds/gpsed rotary press in a bilayer tabletingCmmee00s/010812
However, careshould be taken not to enploy an

excessi ve conpression force for the first tablet

| ayer. Preferably, the ratio of the conpression force
applied during conpression-gf- the first tablet |ayer
to the conpression force applied during conpression of
bot h the first and second tablet layers is in the

should z)agtgt( Q%fo%;?&&eé@ gicgssnfé’éompﬁéséf&?ﬁoréé‘ forfthe f’r?st tablet

ressed at noderate force of
layer. tF&e@er&bl whergiooftthe compressiop farssiappliod duwmgtcopmmgssuon of

second Ia er i1s f d_ at f 10
the first fatieg layardpho BB Ee arplicd degna R rdRg oot botn the

first at\#ja%cfﬂﬁ %@&glt%?regégﬁlg ﬁﬁ’? Péﬁéﬁs &f frémacno @d@@ IB6rVhdthbiee, the first

I nternol ecul ar forces)
tabletdagenmap derdarapreisacd ait umdem@tetfemﬁe@fn4 tn8 kphvyhearpas the main

compraRgiGUPEHSL RGPPSR i ParPAPGLE EosaRb I Ag kN

DurinE;"’lﬁlré&gf‘tab‘féttd&ngﬂgﬁél%h%deﬁhaﬁsl%mﬂ? foifiidiion betivben thedwo layers is
han mn and rel ease of the ma{or fraction

achieved loynvinige of distandecattractiemforsesrintermelecid fgieas apdiRecha-

ese i nventi o substantially increased
nical H’F‘%Q%F Eﬁtvye(ﬁnethgfp%]’ﬂglagct i ve ingredients and, in

particular, of telmsartan is achieved. Normally, at
| east 70% and typically at |east 90 t he

The kLileyetiiabielp \bipined splegse acf\\rﬁemswcgo?@ﬁs fﬁaﬂ'géﬁg é'% 83%@e|y pH-

lndepgﬁngj%?nﬂtarsﬂ%r SJI §%g? bé?% 53 g%%%ﬂhgwgﬂlg [€R3aARN B0ARNFh and

releaB®ics th mamrdtéctlpamwrmg withierless theuchs aginal uimi ni um
foil blister packs, or polypropylene t ubes and HDPE
bottles which preferably contain a desiccant. A

In acB&r‘aci‘a%gé r{%%‘lﬁ’@sé’rfﬂ iRUaHH, %gsdﬂé@arﬁldll?m%rehé‘@él @ﬂssolutlon rate of

resent 1nvention conprises
the apﬁwir@rel@eatsfancsnn pabicedar, af/teimisanposs ﬁpb@vgg bjprmally, at least

70% %ﬁg%@@gg@/ gg\@ﬁ%“&?o? fs’[ﬁle %ltrlhé) Poa%f are BS54 Bhter 8b hifi2St

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.

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 équeous 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 Iﬁbricant to obtain a final blend for the first layer;
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and, optionally, a solubilizer and/or a

crystallization retarder; b) spray-drying said agueous
weabasto4ensst 0 obtain a spray-dried granul ate; cPCWEPRIVG/010812

said spray-dried granulate with a water-sol uble

diluent to obtain a premix; d) mxing said premx wth

a lubricant to obtain a final blend for the first

| ayer;e) optionally, addi ngqgther excipients and/or

adjuvants in any of steps a) to d); (ii) providing a

second tabl et |ayer conposition conprising sinmvastatin

| &) e BOBIG T Bt PO pdor pNRFIZTT ph)BiSieps &) o
conpiggssi ng the separate tablet |ayers to forma

_ bilayéer tablet. To provide a first tablet |ayer X
(i) conpdding aaeeenthiphiallayel sampemtien FaMPHAIng simvastatin

. telmsart. ' ' ' ' e

i) | GaMeiReniRl, s CPPRLER Bhaf SRl elfet (2P Epimtsiton to form
mpsislcbRSee, @gent s | i ke sodi um hydroxi de and nmegl um ne.

. Optionally, a solubilizer and/or a recrystallization

(iv) r somiessipghe senamdie tabinidayets iederma RiveL fabIgt  he
starting aqueous solution«ds generally 10 to 40 wt. %
preferably 20 to 30 wt.% The aqueous solution is then

To prewideya dirstedblat |ayeo compopiticatar aqueoys alkalirgdbglution of teimisartan

o pro B3 s VB 50 e Rrs2h RTRE aRF WERep ofono o
more By a@%@% lik s SR MrEXi88 Sdemeglunting. OpE6BAIRE a solbisilizer

neral ly speaking, the %ﬁ%gy-dryln condi tions
and/ar & reorgstailizblion célasder may becddedad hedlry ergcontent of the

. -dri ed | at ' ' j &l f
e BB e S S G5, e B g
The 8§RE6 R $60ti6Y 7 PidA.spray-dhiat =& rdomitbmpevatues oapreferably at

_ temperature of the spray-drier is referab[Fé,kept at a
increagpd dempetattivascdl, iydnstapoe BRIWeeD UMY d 0PHe i aiRgrcurrent or

courfE5FEF ESLHIE A A B EE TR PN 4. Goneral

etc. are a

. speaRfifeftieé BEFay-drying conditions are preferably chosen in such a manner that a

spray-dried granulate having a residual humidity of < 5 wt.%, preferably < 3.5 wt.%, 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 tempe-
rature, etc. are adjusted accordingly. |

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

particle size distribution:

dio: <20 um, preferably 10 um
dso: <80 um, preferably 20 to 55 um
dgo: <350 um, preferably 50 to 150 pm

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
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The spray-dried granulate obtained is preferably a

fine powder having the follow ng particle size
wdaizedoro4tnssi on: cho : 20 mm preferably < 10 nmeCuda®2005/010812

80 mm preferably 20 to 55 nmd90 : 350 mm

preferably 50 to 150 mm After spray-drying, the active

ingredient telmsartan as well as the excipients

contained in the spray-driegqigranulate are in a

substantial |y anorphous state wi-th no crystallinity

bei ng detectable. From a physical point of view the

. dri ed I ' ; [
s a kg S ot PHaRb RV Pof Obs Benb o e AT g R reranly
> 50%C, 38 ,rg?é,%bwgfggo@bly > 800C. Based on 100 parts by

wei ght of active ingredient tel msartan, the

spray dried granul ate preferably contains 5 to 200

B T

granwateprefotai) eodiaingehito 206 pges dyalightapbasieagent and, optionally,
anount of 30 to 95 wt. %qi%referably 60 to 80 w. %

solubilizas anshor erystRliZgHPN 66tf@R- i rst tabl et | ayer
The &/8{8?%%|&6|8fanu£*%e|s rgg?{égﬁgl“@mk)%y%riﬁ bl Ao @stdsiBd © 93‘@/’( %,
m X preferably 0O

prefarablg aa toO/so Iwi.%,dbmct tretheeivgight of thehfgsf tablet layay] ce,qnﬁposmon

er co oSitio d o
The b Bligaat S Ganersly 2aedd & Pnrdmty il &F Sring 57 9% 5 wyoe
prefeﬁ IﬁLﬁ ﬁttS ZE’\W"/J asedloreRb waightesiths gidstuabled layee cgmposmon
ear mxér or a free-fall blender, and’in

Mle@rscnal‘rlad xiubdn bre ptages, I.eitin adiat MXng staRibe wr@wquﬁ&l granulate

N

and I &sb8shd mikihgRepind Fm@rlbamdgdﬂér&iemdh tmpmmllxl preferably also
alternative mxing procedures nma

under)congd)tiongref high §hﬁar tThe sathos Rl dhe '%\feé}&@“f'g EQW&VG nStfimited to

thes§ gﬁ’glgﬁ 889%%1’ S yee'ﬁ%['alytéh ; ab% 'Pnlklﬂgjirﬁégdlﬂ’ég may be
empRYBEQA istesC); Aypand alsg is ity astseiquent stapsdy aadigh, suah as, e.g.,

container mixing with intermediate screening.

To provide a second tablet layer composition comprising simvastatin, simvastatin and

part of the excipients (for example lactose monohydrate, microcrystalline celliulose,
pregelatinized starch, stabilizing agents) are premixed and granulated with the granu-
lation fiquid using a high shear granulator. The granulation liquid contains a solvent
(for example purified water, ethanol) and optional stabilizing agents (for example’
antioxidants like ascorbic acid and butylated hydroxyanisole ) and optional a binder.
After high shear granulation the granulate is wet sieved through an appropriate sieve
and subsequently dried using a fluid bed granulator or a vacuum tray dryer. The dried
granules are sieved through an appropriate sieve. After addition of the lubricant (for
example magnesiumstearate) and optional disintegrants (for example sodium starch
glycolate) the mixture is blended in a free fall blender. Alternative methods for
granulation of active ingredient and excipients with the granulation liquid are fluid

bed granulation or one pot granulation.
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15

part of the excipients (for exanple |actose
nmonohydrate, mcrocrystalline cellul ose,

wonrewaueaiss ni zed starch, stabilizing agents) ar @CT/EP2005/010812
prem xed and granul ated with the granu lation liquid
using a high shear granulator. The granulation liquid
contains a solvent (for exanple purified water,
et hanol ) and optional stabifpzing agents (for exanple
antioxidants |i ke ascorbic acid and butyl at ed
hydroxyani sole ) and optional a binder. After high

First gﬂg gsg?g@%{?“ Iiaggre é@ﬁgggﬁgﬂ%a& %ebént}ﬁ@cﬁ 85b€é( gdn tﬂérc%fﬁﬁ‘ressed

sequent ed usi ng

into Hilayé Eitalpsts &F dneitzayor tabtet avetghilwlth appuopdlay@ Blze'lamd cmsbmg

ranul es are sieved throug appropriate si
strengh, aisingdan epprPRsfate F?é)lPWﬁﬁ% a(ﬁPt"%)% rb@mspaate 'xternal lubricant
| t RdH Fabiufifig of tablets

spray RAIGH 18T BIcPBfeR o el R oI i Sod HUIRG et ol |
in orddraodiegrove libticatorf.al | bl ender. Alternative nethods

for granul ation of active ingredient and excipients

with the granulation liquid are fluid bed granul ation
For tﬂé R‘S%dﬁ% AAAYEAabts Ebéér‘dlr@% ﬁi@%@gehﬁhbéﬁtndrﬁyﬁé separate

ositions as”descri bed above can be conpressed into

tableblayay eompabitiens asih heheompragsedtin gl l@tayﬂé fajHet piiesh, €.9. a rotary

prGS%Eﬁﬂ'@%} ‘ag(t{agta[ Zeréqaﬁ]%pggﬁ tﬂégﬁ?rm |§8gf%ﬂpbr%eap1 order to avoid

any &6&@&:8ﬁiarhmarbﬁ pRtwSEH Bie Bkt evaye‘r@ r(whtm ebuds leEtto decompo-
punches can be used during manufacturing of tablets in

smorooﬂ@mvastatlmb,rmegranwiat@ esigues have o besasefully remoyed during
iy ier B8 2iT5° I 48 4o MEP3S ety St

conpressed in a bilayer tablet press, e.g. a rotary
press in the bilayer tabletin ,nng$, iP t he manner
In orde&tﬂfubtb@r dlpstrate ing Ryegent 'mserﬁm, & fgllowing non-limiting examples
ana@ &fs contam nati on between the tablet |ayers (which
d |l ead to deconpo sition of sinvastatin), any
granul ate resi dues have to be carefully renoved during
tabl eting by intense sucction of the die table within
the tableting chanber. In order to further illustrate
the present invention, the following non-limting
exanpl es are given: Formul ati on Exanpl es



Exanple 1: Telmsartan 80 ng / Sinvastatin 80 ny
2-layer tablets ng %f Tel msartan- %of Sinvastatin-
waaanmio4o0sent s per tablet |ayer |ayer Tel m sart 20T802@6010812

16. 667 Sodi um hydr oxi de 6.720 1.400 Povi done 24.000

5. 000 Megl umi ne 24.000 5.000 Sorbitol 337.280 70.267

Magnesi um stearate 8.000 1.667 Purified water * *

Total Tel m sartan-|ayer 4804900 100.000 Sinvastatin

80. 000 40.000 Mcrocrystalline cellul ose 20.000 10. 000

LactOﬁe nono. hydrate 73.480 36. 740 Pregel atini zed

starc 0. 000 10. 000 Butyl ated hydroxyani sol e 0.020
FownﬂhﬁﬁgnlégﬁPBﬁ@ acid 5.000 2.500 Nhgnegiun1stearate

1.500 0.750 Purified water * Ethanol * Tot al

Si nvastatin-layer 200.000 100,000 Total 2-l|ayer tablet
Exangge 1oTelmisastan 80 éngé@m@ﬁtqtlmgeéna&-lquﬂgﬁlqtﬁ final

product % of % of ng Tel mi sartan- Sinvastatin-

mg % of Telmisartan- % of Simvastatin-
Constituenis 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 337.280 70.267
Magnesium stearate 8.000 1.667
Purified water * * *
Total Telmisartan-layer 480.000 100.000
Simvastatin 80.000 40.000
Microcrystaliine cellulose 20.000 10.000
Lactose monachydrate ‘ 73.480 36.740
Pregelatinized starch ' 20.000 ' 10.000
Butylated hydroxyanisole 0.020 0.010
Ascorbic acid 5.000 2.500
Magnesium stearate 1.500 0.750
Purified water * * *
Ethanol * * *
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet ' 680.000

* Volatile component, does not remain in final product



Constituents per tablet |ayer |ayer Telm sartan 80.000

16. 667 Sodi um hydroxi de 6. 720 1.400 Povi done 24. 000
wo6.20040485] um ne 24. 000 -5. 000 Sorbitol 337.288CTAP2®F/010812

Magnesi um stearate 8.000 1.667 Purified water * Tot al

Tel m sartan-| ayer 480.000 100. 000 Sinvastatin 80.000

40. 000 Mcrocrystalline cellul ose 40.000 20. 000

Lact ose nonohydrate 68. 460. 34-.230 Hydr oxypr opyl

met hyl cel.l ul ose 4. 000 2. 000 Sodi um starch gl ycol ate

6. 000 3.000 Magnesium stearate 1.500 0.750 Butyl ated

hydro ni s : | bi 3 3
Examplzn SRS 8o W/ Stasrattn Bl s sabists oo
Total 2-layer tablet 680.000 ' Volatile conmponent,
_does not remnin in final prod%§fiynnp| : Fsartan
80 ng / Sinvastatin 20 ng 2-d X abl ef; %ﬁé-g@f
Consﬁﬁjem§§1rt an- % of @rrﬁgﬁgﬂ ati ﬁ-,a ﬁ'gt [ tﬁééﬁﬁﬁerger t abl et
Telmilse? ax&:‘\r rayer Term Sartgldﬁ-oo%u. 000 1?6.8@77

Sodium hydroxide 6.720 1.400

Povidone 24.000 5.000

Meglumine ' 24.000 “~5.000

Sorbitol : 337.280 70.267

Magnesium stearate 8.000 1.667

Purified water * * *

Total Telmisartan-layer 480.000 100.000

Simvastatin 80.000 40.000
Microcrystalline cellulose 40.000 20.000
"Lactose monohydrate 68.460 34.230
Hydroxypropyl methylcellulose 4.000 2.000
Sodium starch glycolate 6.000 3.000
Magnesium stearate : 1.500 0.750
Butylated hydroxyanisole 0.040 0.020
Purified water * * *
Ethanol * * *
Total Simvastatin-layer 200.000 ‘ 100.000
Total 2-layer tablet 680.000

* Volatile component, does not remain in final product



Sodi um hydr oxi de 6. 720 1.400 Povi done 24.000 5.000

Megl um ne 24.000 5.000 Sorbitol 337.280 70.267
woOkgeagism st earate 8. 000 1.667 Purified wat er PET/EOR@E/010812

Tel m sartan-| ayer 480.000 100. 000 Si nvastatin 20.000

10. 000 M crocrystalline cellul ose 20.000 10. 000

Lact ose nonohydrate 132.980 66.490 Pregel atini zed .

starch 20. 000 10. 000 Butyl a{%d hydr oxyani sol e 0. 020

0. 010 Ascorbic acid 5.000 2.500 Magnesi um stearate

2.000 1.000 Purified water * * Ethanol * * Total

Si nvastatjn-|a 000 1 I t abl et
Exampimdobeimisasian 50 a0 HSIaNER AN RL o ariavaridiigls, o

product Exampl e 4: Tel m sartan 20 ng / Sinvastatin 5 ny

2-layer tablets nog % f Telm sartan- %of Sinwvastatin-

Constituents per tahl et Yalftaimitatapr %ef(Sipvagipiimn 20. 000
Constiifedi§7 Sodi um hypgrtaRiee 1. 6d&e1 400 Povi®¥ne & ooo

Telmisar@dRO 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

Magnesium stearate 8.000 1.667

Purified water * * *

Total Telmisartan-layer 480.000 100.000

Simvastatin 20.000 10.000
Microcrystalline cellulose 20.000 10.000
Lactose monohydrate 132.980 ' 66.490
Pregelatinized starch 20.000 10.000
Butylated hydroxyanisole 0.020 0.010
Ascorbic acid 5.000 2.500
Magnesium stearate 2.000 1.000
Purified water * * *
Ethano!l * * *
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet 680.000

* Volatile component, does not remain in final product



Megl um ne 6. 000 5.000 Sorbitol 84.320 70.267 Magnesi um

stearate 2.000 1.667 Purified water * * * Tot al
woebosienss an- | ayer 120. 000 100. 000 Si nvast at i nPETA®005/010812

2.500 Mcrocrystalline cellul ose 20.000 10.000 Lactose

nonohydrate 147.980 73.990 Pregel atini zed starch

20. 000 10. 000 Butyl ated hydroxyani sol e 0.020 0.010

Ascorbic acid 5.000 2.500 Magnesium stearate 2. 000

1.000 Purified water * * Ethanol * * * Tot al

Si nvastatin-1ayer 200.000 100.000 Total 2-layer tabl et

320.000 ' Vol atile c onent, .dqges remain.in fina
Exarmila s dekisatan 20 a1 IHASIANNG Mg FIYSHIABIEIS n 40

ng 2-layer tablets ng %f Tel m sartan- %of

Sinvastatin- Constituents per tablet |ayer |ayer

Tel m sartan 40. 000M46. 667 C@Miﬂiﬁﬂlﬁ@yo‘i‘o@i@@éﬁs‘\@ﬁéﬁo 1. 400
ConsfEilnentione 12, 000 peritdet\Vegl ynlaygs 12 000 Hayedo_Sor bi t ol

Telm&&&n640 70. 267 20.000 16.667

Sodium hydroxide 1.680 1.400

Povidone 6.000 5.000

Meglumine ‘ 6.000 5.000

Sorbitol - 84.320 70.267

Magnesium stearate 2.000 1.667

Purified water * * *

Total Telmisartan-layer 120.000 100.000

Simvastatin 5.000 2.500
Microcrystalline cellulose 20.000 10.000
Lactose monohydrate 147.980 , 73.290
Pregelatinized starch 20.000 10.000
Butylated hydroxyanisole . 0.020 0.010
Ascorbic acid 5.000 2.500
Magnesium stearate 2.000 1.000
Purified water * * *
Ethanol * * *
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet 320.000

* Volatile component, does not remain in final product



Purified water * 4.000 1.667 Magnesium stearate * *

Total Tel m sartan-1layer 240.000 100. 000 Sinvastatin
woQo@dd0@s. 000 M crocrystalline cellul ose 20. 000T/EP2@6010812

Lact ose nonohydrate 112.980 56. 490 Pregel ati ni zed

starch 20.000 10. 000 Butyl ated hydroxyani sol e 0. 020

0. 010 Ascorbic acid 5.000 2.500 Magnesi um stearate

2.000 1.000 Purified water. {#* Ethanol *.-* * Total

Si nvastatin-1ayer 200.000 100.000 Total 2-layer tabl et

440.000 ' Vol atil e conponent, does not remain in final

Exambly 5 felysatian 4 wo, SUBAS AR 4D fla 2 sy gy atials 7 20

Si nvast at| n- Constituents per tabl et layer |ayer
Tel m sartan 40,000 16 667 Sodium-hydroxide—3—360 1.400

Povi done 12 000 5M800 l\/é’/ngJﬁiW"i'Z ?f’(?(f)s'S“’Oﬁﬁ'"Sorbl t ol

Constiiggts40 RS AR gR) 4- avatal Purified
Telmisagh®r * * 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

Purified water * 4.000 1.667

Magnesium stearate - * *

Total Telmisartan-layer 240.000 100.000

Simvastatin 40.000 20.000
Microcrystalline cellulose 20.000 10.000
Lactose monohydrate 112.980 56.490
Pregelatinized starch 20.000 ‘ 10.000
Butylated hydroxyanisole 0.020 0.010
Ascorbic acid 5.000 2.500
Magnesium stearate 2.000 1.000
Purified water * * oo
Ethanol * * *
Total Simvastatin-layer 200.000 . 100.000
Total 2-layer tablet 440.000

* \olatile component, does not remain in final product



Total Tel m sartan-Iayer 240.000 100.000 Sinvastatin

80. 000 40.000 Mcrocrystalline cellul ose 40. 000 20. 000
woacsispgerssonohydr at e 68. 460 34. 230 Hydr oxypr opPLT/EP2005/010812

met hyl cel | ul ose 4. 000 2. 000 Sodi um starch gl ycol ate

6. 000 3.000 Magnesium stearate 1.500 0.750 Butyl ated

hydr oxyani sol e 0.040 0.020 Purified water * * *

Et hanol * * * Total Sinvastagi-n-1ayer 200. 000 100. 000

Total 2-layer tablet 440.000 * Vol atil e conponent,

does not remain in final productExaane 7: Tel m sartan

A SL nvast ati Yof
Exaryle [ Teimigariay A0 fo 1 Sfiastaty 8D 1hG % Ry ol
| ayer |ayer Tel m sartan 40.000 16 667 Sodi um hydr oxi de
3.360 1.400 Povidaone 12 0005000 l\lg.r?l_LLm-ne-—l-Z—OQO—
5.000 Sorbitol 168.6460"%0. 26% F\fé&b‘ﬁ'é Aim % PERIMASENYT 000
aHAYEE| o cart arndPhyver

Consiityents pirified watopPeitablek 1.,

Telmi84tain000 100. 000 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 1.867
Purified water * * *

" Total Telmisartan-layer 240.000 100.000
Simvastatin ) 80.000 40.000
Microcrystalline cellulose ’ 40.000 20.000
Lactose monohydrate 68.460 34.230
Hydroxypropyl methylcellulose 4.000 2.000
Sodium starch glycolate 6.000 3.000
Magnesium stearate 1.500 0.750
Butylated hydroxyanisole 0.040 0.020
Purified water * * *
Ethanol * : * *
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet 440.000

* Volatile component, does not remain in final product



Si mvastatin 20.000 10.000 Mcrocrystalline cellulose

40. 000 20. 000 Lactose nonohydrate 128.460 64. 230
wolzoreoyqss opy! et hyl cel | ul ose 4. 000 2. 000 SodPUWEP2005/010812

starch glycolate 6.000 3.000 Magnesi um stearate 1.500

0. 750 Butyl ated hydroxyani sole 0.040 0.020 Purified

water * * * Ethanol * * * Total Sinvastatin-|ayer

200. 000 100. 000 Total 2-1ayemg tablet 440.000 *

Vol ati |l e conponent, does not remain in fina

productExaane 8: Telnisartan 40 mg / Sinvastatin 10

Exa%h%gs?gﬁf\ ‘?@o %v%%fatﬁ%ﬁ"rﬁ&%% er ablets

Tel m sartan 40. OOO 16 667 Sodi um hydr oxi de 3 360 1.400
Pavi dane 12 000 5. 000 Meglumine - 12 000 5 000

Sorbitol 168.640 70. Aty l\/agn.ﬁi? ‘g‘;ﬁ St ear%;r;{asatgoo 1. 667
ay.

Conrdtituéhy water * *pdr thbletl Tel myaar t an- Tayger 240. 000
Telmisaran - 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-layer 240.000 100.000

Simvastatin ~ 20.000 10.000
Microcrystalline cellulose 40.000 20.000
Lactose monohydrate 128.460 64.230
Hydroxypropyl

methylcellulose 4.000 2.000
Sodium starch glycolate ~ 6.000 3.000
Magnesium stearate 1.500 0.750
Butylated hydroxyanisole 0.040 0.020
Purified water * * *
Ethanol * * *
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet 440.000

* Volatile component, does not remain in final product



Sinmvastatin 10.000 5.000 Mcrocrystalline cellul ose

40. 000 20. 000 Lactose nonohydrate 138.460 69. 230
wolzoreoyqss opy! et hyl cel | ul ose 4. 000 2. 000 SodPUWEP2005/010812

starch glycolate 6.000 3.000 Magnesi um stearate 1.500

0. 750 Butyl ated hydroxyani sole 0.040 0.020 Purified

water * * * Ethanol * * * Total Sinvastatin-|ayer

200. 000 100.000 Total 2-1aygy-tablet 440.000 *
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ExamquT%gt?al %%ﬁ}t%bllﬁgmg{]g§ﬂg& %ﬁftm F(H-‘Hefﬁrlﬁggrt ba{stesr

Tel mi sartan 80. 000 16.667 Sodi um hydroxi de 6.720 1.400

Povi done 24. 000 5.000 Megl um ne24.000-5 nnn Set bi t ol
337.280 70. 267 l\/agneﬁgum stegl FIQ,MS 00 n]va§ fn-PUrified

Condfiehts * * Total pdetdBierr t andyayer . QQfr 100. 000
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 * o . *

Total Telmisartan-layer 240.000 100.000

Simvastatin 10.000 5.000
Microcrystalline cellulose 40.000 20.000
Lactose monohydrate 138.460 69.230
Hydroxypropyl

methylceliulose 4.000 2.000
Sodium starch glycolate 6.000 3.000
Magnesium stearate 1.500 0.750
Butylated hydroxyanisole 0.040 0.020
Purified water * o o
Ethanol * * *
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet 440.000

* Volatile component, does not remain in final product



Si mvastatin 40.000 20.000 Mcrocrystalline cellulose

40. 000 20. 000 Lactose nonohydrate 108.460 54. 230
wolzoreoyqss opy! et hyl cel | ul ose 4. 000 2. 000 SodPUWEP2005/010812

starch glycolate 6.000 3.000 Magnesi um stearate 1.500

0. 750 Butyl ated hydroxyani sole 0.040 0.020 Purified

water * * * Ethanol * * * Total Sinvastatin-|ayer

200. 000 100. 000 Total 2-1ayer -tablet 680.000 *

Vol ati |l e conponent, does not remain in fina

product Exanpl e 10: Telm sartan 80 ng / Sinvastatin 10

e TR TSP 00 et

Tel m sartan 80. 000 16. 667 Sodi um hydroxi de 6.720 1.400

Povi done 24_000 5000 Meglumin : . i tol
337.280 70.267 Magnesigim st eqy ‘L°§ta§_. 000g,} B&F:Puri fi ed

Condditgénts * * Total pel tabsdtr t an- |agater 480. O@fYerl00. 000

Telmisartan 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
Magnesium stearate 8.000 1.667
Purified water * * *
Total Telmisartan-layer 480.000 100.000
Simvastatin 40.000 20.000
Microcrystalline cellulose 40.000 20.000
Lactose monohydrate . 108.460 - 54.230
Hydroxypropyl . ,
methyicellulose ~ . 4.000 2.000
Sodium starch glycolate 6.000 3.000
Magnesium stearate 1.500 0.750
Butylated hydroxyanisole 0.040 0.020
Purified water * * *
Ethanol * * *
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet 680.000

* Volatile component, does not remain in final product



Sinmvastatin 10.000 5.000 Mcrocrystalline cellul ose
40. 000 20. 000 Lactose nonohydrate 138.460 69. 230
wolzareoyqss opyl met hyl cel | ul ose 4. 000 2. 000 SodPUWEP2005/010812

starch glycolate 6.000 3.000 Magnesi um stearate 1.500

0. 750 Butyl ated hydroxyani sole 0.040 0.020 Purified

water * * * Ethanol * * * Total Sinvastatin-I|ayer

200. 000 100.000 Total 2-laygp.tablet 680.000 Volatile
conponent, does not remain i n final productPatent

G aims 1. A pharnmaceutical tablet conprising a first

| ayer of telm sar in.a dissol vinng t LX and
Exarpl s TelmagaTtas PO ey sudyPRRRih 10 Mo R EBdts or
eroding tablet matrix. 2. The tablet of claim1,
wherein tel msartan i s in a substantially armrnhgus

% of
form 3. The tablet gy clai rq:sl rtv\,hﬁ_er ei |mtvasatln-
condii ant rere
——¢H

erein the
Td“ﬁ?@@%mV|ng tablet m basi ¢ agent, a

r onpri ses
Sodiumt byeroiden| e di | uent 63]&9 opti o493, ot her
PovigiehkPi ents and adj uvaqt(;oo 5. The5@dd et of claim 4,

.ﬂegﬁher in the basic agei {s sel ec dromal kali netal
X|des basic a o CIdS a | um ne. 6. The
Sorhitgh| et of claim 4, t he Csol ubl e dil uent
Magnesish etadageief r om nono 8 OOO 1.667
Purified water * *
Total Telmisartan-layer 480.000 100.000
Simvastatin 10.000 5.000
Microcrystalline celiulose 40.000 20.000
Lactose monohydrate 138.460 69.230
Hydroxypropyl
méthylggllul?;e 4.000 _ 2.000
Sodium-starch glycolate 6.000 3.000
Magnesium stearate 1.500 0.750
Butylated hydroxyanisole 0.040 0.020
Purified water * * *
Ethanol * * ¥
Total Simvastatin-layer 200.000 100.000
Total 2-layer tablet 680.000

* \olatile component, does not remain in final product
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saccharides |ike glucose; oligosaccharides |ike

sucrose and | actose; and sugar al cohols |ike sorbitol,
woamsiiaeiss and xylitol. 7. The tablet of clai nP@T/EP2005/010812

wherei n the other excipients and adjuvants are

selected from binders, carriers, fillers, lubricants,

flow control agents, crystallization retarders,

sol ubilizers, coloring agentg,- pH control agents,

surfactants and enul sifiers. 8. The tablet of claim1,

wherein the first layer of telnmisartan is produced by

. Pateﬁ?g%g{)syl ng an aqueous solution conprising telmsartan
and a

asi c agent to obtain a spray-dried granul ate,
m xi ng said spray-dried granulate with a water-sol uble

diluent to obtain a prem x, m xing sai rem it.h a.
A DbAITDReRUICS! Ebieh SPrEPTHAR (B WAICE R oERBREE 47 AgTesving
byl Lok Sa 208 O Sab gl d abHedfaTper croding
tebledimegrik.abl et matrix of the second | ayer conprises a

filler, a lubricant, an antioxidant and, optionally, a
bi nder, a disintegrant, other excipients and

|t SF-cldifh 1, WBercfPlciinisins i8iimaSubsiaitRilp aitiphous form.

ot her excipients and adjuvants are selected from
chel ati ng agents and coloring agents. 11. The tabl et

e S L S ol o LS BRPLR P g8 rotonse
cHigatielbgds.of claim 1, wherein the second |ayer

contains 1-100 ng, preferably 5-80 ng sinvastatin., 13.
The tabl et of claim1 packaged in a noisture proof

TSRO0 5175 PR SN ey o
agdritod viaer-sblabledildent and, optiendllgbbitier ekcipientsnahd tadjuvants.

treat or prevent a condition selected formthe group
consi sting of stroke, myocardial infarction, transient

1156 hassl & cﬁéih?& kwhéféﬁ‘rgﬂﬁil gggtce aht i’ 41b&E8 from alkali metal

car di vascul ar di sease,
hydroxides, basic amino acids and meglumine.

The tablet of claim 4, wherein the water-soluble diluent is selected from mono-
saccharides like glucose; oligosaccharides like sucrose and lactose; and sugar
alcohols like sorbitol, mannitol, and xylitol.

The tablet of claim 4, 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.

The tablet of claim 1, wherein the first layer 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, mixing said premix with a lubricant to obtain a final
blend and compressing the final blend to form the first tablet layer.
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10.

11.

12,

13.

14.

insulin resistance, inpaired glucose tolerance,

pre-di abetes, type 2 diabetes nellitus, netabolic
weoeynsroaoss (syndrone X), obesity, hypertri gl ycePCUERR@S5/010812

el evated serum concentrations of Creactive protein

el evated serum concen trations of |ipoprotein(a), ’

el evated.-serum concentrati on of honobcysteine, elevated

serum concentration of |owodensity |ipoprotein

(LDL) -chol esterol, elevated serumconcentration of

| i poprotei n-associ at ed phosphoii pase (A2), reduced

serum cq tration, hi.ah. d : : . _
Tk(er@é%et&%@\ ASTBIrb i CUMALTATNG Br eidtiRG Sl matrix of the
3 I OFi r -t
sl TRl iph A Shier addomiracannionam anchcpionely. 2

biatiene disintagraniybirex excipienistamc aduyardat ment  of
hypert ensi on.

The tablet of claim 9, wherein the other excipients and adjuvants are selected
from chelating agents and coloring agents.

The tablet of claim 1, wherein the first layer contains 10-160 mg, preferably
20-80 mg or 40-80 mg telmisartan.

The tablet of claim 1, wherein the second layer contains 1-100 mg, preferably

5-80 mg simvastatin.

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 manufacure of a tablet of claim 1 to treat or prevent a condition
selected form the group consisting of stroke, myocardial infarction, transient
ischaemic attack, congestive heart failure, cardivascular disease, diabetes,
insulin resistance, impaired‘ glucose tolerance, pre-diabetes, type 2 diabetes
mellitus, metabolic syndrome (syndrome X), obesity, hypertriglyceridemia,
elevated serum concentrations of C-reactive protein, elevated serum concen-

trations of lipoprotein(a), elevated serum concentration of homocystzine,

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 concen-
tration of adiponectin, cognitive decline and dementia either alone or in combina-

tion with the treatment of hypertension.



