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WD 2005/ 079762 PCT/ EP2005/ 001498 Ml til ayer Tabl et
The present invention relates to a pharnmaceuti cal
woabisarowenprising a first layer of the 5 angPoramr008/001498

N receptor antagonist telmsartan in a dissolving

tablet matrix, a second |ayer of the angiotensin
converting enzyne (ACE) inhibitor rampril alone or
together with a di uretMghilayes Taibkdtnt egrati ng t abl et
matrix, and optionally a third |l ayer of a diuretic

tablet matrix. 10 éackground of the invention
Tel msartan is an angiotensin |l receptor antagoni st
The geassind praerition refades te atprenmaceutida) pablebosinprisiaga bishéayer of the

angig%g{ﬁcr? Lhr'eﬁ%t'#é?}agparb%n?ssf t‘ejlm;sar?g’ne% a ls%glv'lo‘ng Qazb?fet maMx a second
lay eﬁof{h% éhogfibt%ﬁélrr 60r‘i(h‘atrf1 dﬂ eﬁzyﬁrﬂae %Uﬂ'lmbﬁbmﬁﬁéﬂl aI%né'dr‘together

benzi m dazol | -2-carboxylic acid
with wu@qm@ dlemtewamggéa lattrlaftr@(, aﬂdl optierally\a thidHigyse of a diuretic

ke AR pRaade PORTHbRO A SURR A ) poor

solubility in aqueous systens at the physiol ogical pH

range of the gastro-intestinal tract of between pH 1
Backgiound of the weadieR i n WO 00/ 43370, crystal lii ne 20

t el mi sartan exists in two pol ynorphic fornms having
Telmisartan inan mppiatensip di ieceptovadeagantiss develdpashios tioé treatment of

nypd el e her RqicAlBaidtEbb SRR 'GP A R3S T8

[ ACE
i i O L b R e S

benzirijazael{i¢dmethythbiptepy B2 saipryie 66id l]\@\rla@;ﬂnq IQloming ghycture:
- cycl opental b] pyrrol e-2-carboxylic acid, 1-ethyl ‘
ester having the foll ow ng struct L*re WO 2005/ 079762

PCT/ EP2005/ 001498 -2 0 O. 1 ~CH3N NH :
HOOC |

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

its very podr solubility in aqueous systems at the physiological pH range of the

gastro-intestinal tract of between pH 110 7. As disclosed in WO 00/43370, crystalline
telmisartan exists in two polymorphicv forms having different melting points: Under the
influence of heat and humidity, thehlower melting polymorph B transforms irreversibly

* into the higher melting polymorph A.

Ramipril disclosed in EP-A-079022 is a long-acting ACE inhibitor with the chemical
name (2S,3aS,6aS)-1[(S)-N-[{(S)-1-Carboxy-3-phenylpropyl]alanyl}-octahydro-
cyclopenta[blpyrrole-2-carboxylic acid, 1-ethyl ester having the following structure:
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HCO 3CHNYCOOH HIt inhibits the conversion of
angiotensin I"into angiotensin Il as well as the
wonemkdosm of the active vasodil ator bradyki nPQT/EBod0/001498
of these activities lead to vasodilation. It is being
used in the treatment of hypertension and congestive
heart failure and its 5 acti,ve netabolite is the free
acid ramoprilat, which is o@tained in vivo upon
adm nistration of rampril. Additionally rampril has
been suggested to effect _a pronounced inhibition of
ACE in tissues resultingo'- o”ganiﬁﬁ@tective effects
such as the heart, lung, gnd kidney 10 Diuretics are
t herapeuti c agents_used_i nthe treatnent of edema and

hypert ension. OccayionatTy tNBy are combined with
anti - hypertensi agents acti g rbthe basis of a
di fferent node of=dction y @ 'ac e synergistic

{

0
therapeutic efficacy in the freatment  of

hypertension. A preferred, di\wd ¢.cCOOH

hydrochi or ot hi azi de (HCTZ) e chem cal nane of HCTZ
i's :
6- chl or o- 3, 4-di hydro- 2H 1, 2; nzot hi-adi azi ne-7-sulfo
nam de-1, 1- 15 di oxi de having t'he foll ow ng structure

N Cl  HN. O /11 SQ2NH2 \..Chj ect .of ' '
tinnifis e ramierier gt ehaiPtah i i nsinPra e £, d28kdown
of theC vk dR&66ildter BRRR&imh eBof il thuss tatlilied lkadte vasodilation. It is
treatnment or prevention of conditions such as stroke

beingriyseckndhatreatmeat et hypertansionarc congesiverhearkiainraand its

. cardioyas r . di: . COQNILive . i ne
cone RIS 2 ARPIATEA e LEPBELA vATER:
admiﬁi%@étﬁﬂﬁbﬂ@nﬁﬁﬁumddﬂioﬁwyzéﬁﬁjrﬂmwﬂed?@ug@&mﬂcﬂéﬁdﬂ&
prono_unced inhibition of ACE in tissues resulting in organ protective effects such as

the heart, lung, and kidney

Diuretics are therapeutic agents used in the treatment of edema and hypertension.
Occasionally they are combined with anti-hypertensive agents acting on the basis of

a different mode of action to achieve synergistic therapeutic efficacy in the treatment

of hypertension. A preferred-diuretic is hydrochloro’ghiazide (HCTZ). The chemical

name of HCTZ is 6-chloro-3,4-dihydro-2H-1 ,2,4-benzothiadiazine-7-sulfonamide-1,1-
dioxide having the following structure
' H

rN __Cl
HN
S SONH,

Zay ,

o O

Obiect of the invention

The mechanisms of action of telmisartan and ramipril are considered to cooperate
favourably in the freatment or preventibn of conditions such as stroke, myocardial
infarction, transient ischaemic attack, cardiovascular diseése, diabetes, cognitive
decline and dementia. As this assumption gets subported by an increasing amount of
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clinical data, there is an increasing desire for a

fi xed dose conbination drug conprising the active
wongrsadymat s tel m sartan, ram pril and opti onalPCy/ER2005/001498

diuretic such as hydrochl orothi azi de. However, both

telmsartan and ram-pril are chem cal conpounds

difficult to handle. Therefore, an-oral fixed dose

combi nation drug which 5 coRbi nes the features of

phar macol ogi ¢ efficacy, adequate drug stability and a

reliable and robust nethod of  manufacture has to

 clinicapdets; hareds aurihereasig dedire foala fl)ﬁdodixbmombmamsn amug

compru RS hesonie BeaTa e el heduh ooiERsY boEosalhr fureto such
as hyd%eﬁlﬁ{cﬁb dAdE %ﬁ@%\%&d%ﬁg‘%hﬁﬁéﬁn%rﬁﬁgm % reterikal

pre ese dosa

‘compagds difficufirto dmndlestTMrdeﬁorg,, arpbial fimed ldoge mlmbleaﬁcm:dmg wh;ch

combifgs HS Igellise4n PRACRBEPIOuS STbaey- apte Shud BiBiR 3Rd
rellabléaﬁtﬂqefo%usf‘ﬁfe'ihdﬂ Bﬁmaﬁhﬁact@rreelﬁ‘és £P@J&eotrRlA Alifber of technical

l'ayer tablets and the |ike.' The present invention
probleln&s beisexh obiechef thequgsenti ioventidrato B videesuitsadsed doae
combi nes adequate drug stability, optinmum drug

\ Comb‘P@*'%gQJ%f both active ingredients, pharmacol ogi cal

ef fi cacy and reliable manufacture for a conbi nation ,
of telmsartan and ram pril best is a nultilayer
Theretaab verioustyrasedf fixed-dggedesagsseras mensaivesie bw ipagRot be

) ’predlcﬁ%ci G %aoff tﬁﬁﬁ% @%ﬁ?ﬁ% ué g(ll e?&rg\blr?esgrgﬁgﬁeﬁabﬁlﬂ ?ﬁaﬂ‘r‘b@& gical

efficadiCand feliabs AinefcGurabadt. ERempiaesisuch @asaga fonins .are oral
nor mal | yr(k%ﬁél ng the basic fornul ation

osmotipsydems{RfgShuinsien tablpise pratux Fahhefﬁnerﬁsniﬂ%iﬁeﬁm'% :
mul’ul%;}%‘? n?@ %%@{Héghkecq*mo&?%%mvgmcgh ) %%i Gﬁﬁhé%c%fgnltlon that

rtan and ram roac oes no

the do@@g@&brrﬁ%hn@hmd&hlﬁndﬁ aquuaieednugcmablaty bptlmuyn dfug release of

both acaV R RHPAES T RITREP Al AiksRoy RaTL T AB e RN iagiefer 2
combM(a“géré ggtéél Rt ARt {p‘gi'i bfeﬁa@‘aoﬁw'uhll nfbrelaﬁfé’i‘b' nation a

tion di ssol vi ng
matri x as conpared vvlth di ssolution from a

LR TEWER e L AT —
by eltﬁerl%bb(l fa ?&Wéf RIKIGRNGRE %bf@aﬁgld«f@bﬂhéﬂ\l/dlabme ingredients
roxypropy | ul ose,

~with th\ﬁy neoe\qg@m pyd:lmrm'l rwmajvd@@pm thedagic Fyrmpijatian eidbee,

corre%qqqe &ﬁ@%nghoeruﬁop%s&tan%rcjtrﬁf&nﬁ'ﬁf Fa8ihg e eRBhlidflgS
component. - :

With a combination of telmisartan and ramipril, this approach does not appear
feasible due to the incompatibility of ramipril with components of the conventional
telmisartan formulations. When including the diuretic HCTZ or the ACE inhibitor A
Ramipril in a combination a reduced dissolution rate of HCTZ from a dissolving matrix
as compéred with dissolution from a disintegrating tablet is observed. Coating HCTZ
or Ramipril particles in a fluidized-bed granulator with a polymer solution containing -
water soluble polymers like hydroxypropylcellulose, hydroxypropylmethylcellulose or
polyvinylpyrfolidone, to reduce the contact surface area of HCTZ particies with the

telmisartan or ramipril formulation during mixing and compressing does not reduce
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telmsartan or rampril formulation during m xing and
conpressi ng does not reduce WO 2005/ 079762
WOCHIsEPEB05/ 001498 -4 the contact area of HCTECWEPR005/001498
the telmsartan or ramipril fornulation in a
conpressed tablet to a degree sufficient to achieve .
the desired prolonged shelf life. Furthernore, - the
di ssolution rate of HCTZ fromMtabl ets conprising
coated HCTZ appears further reduced due to the
gel -form ng properties of the polyner. 5 Another

the apAtzRAaled 6f HOTIZ withitite Etpitiziam i faiifip ARfoRAUlaaBheh 21 compressed

for telmsartan, rampril and, optionally, HCTZ in
tablgt icha s!egr%%fﬁ@leﬁhabecmﬁa@ tfﬁ%d@@f%ﬁrqi@n@ed plaeif [T Euahermore
the ??ﬁ%ﬂ”tg)pt r?%e gfr l‘g’%q*znﬁ?ﬂ}gg%?é géﬁpgl'ﬁg‘qsé@eltw y4 taf)ﬁggnrs further

redgtatdde wmmgeldormmgepmbett@snﬂhetmyrﬁm rampril is
found, to be reduced conpared to the single entities
Anots SRPTRaFR L 10 HECKHES sepalte ife-qosieR taipia Pk telipisarian, ramipri

and> Bﬁp{)ﬁaw%cﬁ@nﬂ%e A4t 8 2h8 aﬁettﬂapﬁésg% be filled into a

Zero ong capsu € 1S no
capseIIeL Blylcbvud&gﬂmr@osefs infoesmaly et éterfol telmisaataramipdl ahd,

optignahhi Fore die Sty 4SsPldan G835 sALER AtdATIPT is found to be
red@éﬁﬁ’éérﬂgﬁﬂad ® tﬁb%’idlé%ﬂtlﬁé@d%'tb aalﬁgmrﬁ?b'ff%e?{ﬂ the Iéfsge capsule

diuretic can best. be handl ed by nea

‘ shekbmd?urﬁtearmqrea\lvltln ségard toqatipnis iconpliancesa zeay bmgottapsule is not

t el preferably in substantially anorphous
deempﬁe?llah a di ssolving tablet matri x and a second

| ayer of ramipril alone or rampril together with a
diuretic such as HCTZ in a disintegrating tabl et
Sunaery ef thal inverlion vel y, the tabl et may 20 contain a
third layer conprising the diuretic in a
In adcendaheg weth e prabdaretnnnamilon(pro‘ﬂlmns alssetiatartwitliting preparatlon of

a e e SRR on g BB Riisa e raryipril and, optionally, a
dlur%é %bnf’c@sy Bb‘?]afn@héﬂ WM&%WS dtherRRYay &%Hdr?r%‘i:b[]ﬁcal tablet

Issolution of the drug at a ph |olog|ca pH | evel ,
corrmmrmje(ﬁlwtley@tcdﬁehmlsgrtarm,oprefefgbxlsn@albetamaﬁﬁ amorphous form, in

2 cip§Rgsenet eifE 308 %18l Gaf b Bl Genh @i Togetner wit

a diditic¥Rer & HOT2mtd dPémtEE@%thh%thlbt marmﬁtmr@rnahwy, the tablet may
overcones the stabilit | em caused by the

contaire grpigelilayaricompsising theedlut%th ineedisttegrating tallet pratrix.
constituents of telnmisartan formul ations. and the
stability problem caused by the inconpatibility of

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
ramipril. In combination with a diuretic it provides for instant release of the diuretic
from a fast diéintegrating matrix. The tablet structure also overcomes the stability
problem caused by the incompatibility of diuretics like HCTZ with basic constituents
of telmisartan formulations and the stability problem caused by the incompatibility of

Ramipril with basic constituents of telmisartan.
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Ram pril with basic constituents of telmsartan. 30 WO
2005/ 079762 PCT/ EP2005/ 001498 -5- Definitions As used
wboeosiong7ee he term "substanti al |y anorphous” rePerTaPR®msa01498
product conprising anorphous constituents in a
proportion of at |east 90% preferably at |east 95%
as determned by X-ray povvder di ffraction
measurement. 5 The term "di sotving tablet matrix"
refers to a pharmaceutical tablet base fornulation
havi ng i nstant rel ease (fast dissolution)
Defiglinacteri stics that readily dissolves in a :
physi ol ogi cal aqueous nedium The term"diuretic"
As d@oelﬁéreﬁrp tﬁ@*téﬂrh %b@fﬁht?ﬁhy @?ﬁ%h@ﬂ@’ RIS 18 HpRIdues comprising
[1ke ydroc or ot hr azi Cl opam de, xi pam de
amasphoti oposiiLibaisie a Iemaoetmn @fta:téeastﬂ@%l; prederablysal leasl 95%, as

th at ment furosem de and
det%r’v%‘?@ﬁ fayaﬂuwég@ﬁﬁﬁ'oﬁs‘r{ﬁg%‘ n‘%w th amloride
Thea8fntgisaBhitiCRblctheattiv? rafer 1 élbﬁéfrﬁéd:élﬂldaﬁfdtﬁét base formulation
matri X" refers to a pharmaceutical tablet base

havingrinsteat reJaasa(fraidiprlttian) ¢haragiedsiemihg readil digsolves in a
grates in a physiological aqueous
phyﬁg@gﬁﬁ“?% éggg?%dgwﬁon of the invention A fixed dose
Theaemii“didirewd! refz;reltcmltm@zlde andiethizizider ahalogue rdiurefics like
represents a Erar maceutcal multil ayer tabl et

hydshinreBiiagda (A€, ¢lapamids, NramideLricdiorotalidone, and any other

| dluréHgéﬁi‘El?le% ke tréaﬁ’ﬁém%f%yp@ﬁghsﬁ Q%QUFﬁ]se%f gé a‘?mfd | piretanide, and

al one or rampri toget
combﬁhatroris tdemoit\m’grammmrgde ahtlétianmgrenx, or opti onal I y a

ir ayer of a relq,lnadlslnte ati.n
Therim disi¥agrajon? TehS dp i g kg R Besg
fornﬁﬂ%ﬁ ﬁgVIII’lp ~ih$t?nf Fe?@as@:éﬁjarﬁeféf%tlés tha l1‘§lely %lsmte rates in a
pharmaceuti"cal 'y acceptable salts such e sodi um
physialagicedyaquiesus meedigead. Si nce 25 during subsequent
processing telmsartan is nornmally dissolved and
transfornmed into a substantially anorphous form its

DesktAbfibRbi He/igt/ahtigr phol ogy and particle size are of

A fixed dose combination acdording to the present invention represents a
pharmaceu’ucal multllayer tablet comprising a first layer of telmisartan in substantially
amorphous form, a second layer of ramipril alone or ramipril together with a diuretic
in a disintegrating tablet matrix, or optionally a third layer of a diuretic in a

disintegrating tablet matrix.

The active ingredient telmisartan is generally supplied in its free acid form, élthough
pharmaceutlcally acceptable salts such as the sodium salt may also be used. Since
during subsequent processmg telmisartan is normally dissolved and transformed into
a substantially amorphous form, its initial crystal morphology and particle size are of
litile importance for the physical and biopharmaceutical properties of the multilayer
tablet formulation obtained. It is, however, preferred to remove agglomerates from
the starting material, e.g. by sieving, in order to facilitate wetting and dissolution

during further processing.
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little inmportance for the physical and

bi ophar maceuti cal properties of the nmultilayer tablet
woaoomorgtse on obt ai ned. It is, however, preferredTmE®2005/001498

renove aggl onerates from the starting material, e.qg.

by sieving, in order to facilitate wetting and

di ssol ution 30 during further processing. WO

2005/ 079762 PCT/ EP2005/ 001498 --6 Substantially

anor phous tel m sartan may be. produced by any sui.tabl e

met hod known to those skilled in the art, for .

SubbfFtiang amdhphbis eamisHrammayheagrrpided 19! &Hgﬂ Siiable method

coating of carrier particles in a fluidized. bed, and
knowpto heseieldied (n te i, foninstansa, bytfreezerdnyingeef aqueous solutions,

coaff e PRTEEI A RBI8Y Gy, ARSI Al v et

or oﬂ'rb"r@)ar@bml Pgeferiihlpcheleswdr tredsubstaPsl tfsphous telmisartan is
pril is supplied as a free ester or stabilized

premreﬁ b;y tb@ﬁm@rfn%smamrwgg dRethgd Slescrbed imV\R0H039327.3.
Exanpl es of polyners suitable for the .protective
coating are cellulose derivatives such as

Ranhipdriexaupiptiet yeed Iftdeoeﬁer bye‘llabmszpdwmw mpiolwherl@coatmg as

des%ﬁgelfpgl gég Aﬁé%ﬁrg% % cpf$9 erscggl}%hl% B?VI'[EP Heetective coating
%%‘Idy'é%%’éﬁﬂz’%@{%%*“%ﬁ%‘?%ﬁgpﬁ?yd#&?%% SkRigRymetnyt
celldase,dnidrogypropyineethylcplillpee phthataipo hydmymhylceﬂelmseal
etyiailising: coliioRe smita g axo8RiBpe BogRiS oy ey aretate
phﬂ%at@%!ﬂl@&fr&ﬁﬁrcﬂ@bﬂe%@hdﬁé Bl aﬁﬁiﬂ‘@ﬁb?’rﬂi@ copolymer with neutral

Eudr a 15 Eudralt(R)
chamitmba&edm palygmeth)aciysic estess|( ﬁudrﬁgltﬁlﬁbﬁ dmglt(R) E 30 D),

anicg i S b R BB Sl P AR e el el Loors,

EudE@QEI{(RgﬂLeB@ngn@I@é]éﬂ”butI on of - hydrochl orot hi azi de, as
ermned by the nethod of |aser |ight scattering in

a dry 20 dispersion system (Synpat ec Hel os/ Rodos,

Theio?ﬁ%b lﬁ Ug@gl %ggg[ﬂyeg ri?s R ilgfeec{a'ggla}fmgsqowcgdl ﬁ%ﬁ‘ﬁ’ona%(?n fine-milled,
pegfmitibe o phigrdrizé @ fath. [For i2dan®s) the partidd size diSPibation of
preferably 40 to 80 mA nultilayer tablet accordin

1g 1
hydkagblgspliaside; as dataroingsbhy thg metheghehlager light scattering |n a dry
dispersion system (Sympatec Helos/Rodos, focal length 100 mm) is preferably as

follows:

dig: <20 um, preferably 2 to 10 um
Cds: 5 to 50 um, preferably 10 to 30 um
dgo :.- 20 to 100 pm, preferébly 40 to 80 um

A multilayer tablet accordving to the present invention generally contains

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

1 to 20 mg, preferably 5 to 10 mg, of ramipril; and

6.25 to 50 mg, preferably 12.5 to 25 mg, of a diuretic éuch as HCTZ.

Presently preferred forms are multilayer 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
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10 to 160 ng, preferably 20 to 80 ng or 40 to 80 ny,

of telmsartan; 1 to 20 ng, preferably 5 to 10 ng, of
woamismr9iez and 30 6.25 to 50 ng, preferably 12PETE®205/001498

ng, of a diuretic such as HCTZ. Presently preferred

forms are multilayer tablets conprising 20/10 ny,

40/ 10 nmy, 80/10 ng, 20/5 ng, 40/5 ng, 80/5 ny, 20/2.5

ng, 40/2.5 ng and 80/2.5 ng oF -WD 2005/ 079762

PCT/ EP2005/ 001498 -7 telm sartan and rampril,

respectively. The preferred anmounts of diuretic are -
telrﬂ@aﬁaﬁ&nd%nﬂénI”Hesp&ﬁvélyr$he pAdteRedl NSNS A RirBc are 12.5 mg

telm sartan in substantially anorphous form di spersed
orZd img.a dissolving tablet matrix having instant rel ease

(fast dissolution) characteristics. The dissolving

tabl et matrix may have neutral or basic properties,

Theﬂﬁ sh eardr [aydasdriainsablngbanah in substapti ﬁf}ﬁéméﬁphdlﬁ féHﬁrﬁlspersed
preferred enbodi nent, the dissolving matrix of

~in aﬂ;sq&@lgxgpgﬂalalet BpdHx mgvmﬁpsﬁagégelga%gagt cigepitition) charactenstlcs

Thé"@%%lvﬁ@ttﬂmﬁ arqétag %\ya ?\% nggferél @%As& gﬁépc{bgge%falthough a basic

tabl@umaabkts@@sercemgents are al kali netal hydroxi des such
as NaOH and KOH, basic. amno acids such as -arginine

and | ysi ne; and negl um ne (N-net hyl - D- gl ucam ne),

in siigfRa 2 rg@su' tgﬁpgﬁﬂ A% st%ﬁﬁr{%eﬁra d'?)?ofsm‘éc'l'élhgsartan layer

exanp e water-so uent :

commrskaasra/ Hasit egiestjchwater-soiuials aliicbat andsoptiooallyg) ethesexcipients and
osaccharides |ike sucrose, anhydrous | actose and
adl‘l"ﬁ’d‘?%se monohydr at e; and sugar al cohols |ike sorbitol,

SpéEﬂTE“éié?h%leg r&%hft&ﬁle%léﬁgéﬁ@ are aidiPinbel H ﬁr&(ldes such as NaOH

preferre  uent. The ot exci pients an
ancal§Pi; dasts amigo dcids sush as@eginge aod birfe; @ncbinedkmsine 2N-methyl-

arri.ers, IIer nts fl.ow ontrol agents,

D-ofiEAiEF NAH il mettfng Buds pis'Bliste. col or ng
SpRUR EmmfEs W%bft@ﬂ)le%@t@?—%oluﬂl’é Hﬁk%rﬁ@ta?’e %BF’oohydrates such as

enul sifiers, specific exanples of which are“given

mongsiasaharidesliregiucose wligeseheharidasnitket stisirese,| anfwdrous lactose and

ecBSRIce] A5t P55 B SPbRRRL ORI o id B o
Sorbiisifis Ehpeferratbditsritdi ¢, fast dissolving tablet matrix

TheI gtthtexmplents and/or adjuvants are, for instance, selected from bmders
carriers, fillers, lubricants, flow control agents, crystalllzatlon 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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25 The first tablet |ayer conposition generally
conprises 3 to 50 wt.% preferably 5to 35 w.% of
waacbiswayiemgr edi ent; 0.25 to 20 wm. % preferabl pCcOEL0065001498
15 wt. % of basic agent; and 30 to 95 w. %
~preferably 60 to 80 w. % of water-soluble diluent
(filler). Oher (optional) constituents may, for
i nstance, be chosen from one8+t nore of the 30
foll owi ng exci pients and/or adjuvants in the anmounts
‘indi cated: WD 2005/079762 PCT/ EP2005/ 001498 -8 10 to
3P0 ¥h 3 %"wt%?ﬁ?éf?@b)’y 15 t%%%t%t o?/‘blrféfer@'d%?ﬁén% and fillers, thereby
carriers and fillers, ereb repl aci ng t
wat erepgading e Watereauluble diJueots W . % preferabl y 0.5

to 3 w. %, of b f bl
084 oS i TptatRbN R Bt T Byt 570100 o
Pé qft%f 20k % 2prbfér§bl‘9/(0 §/°to waf?%/%‘f ﬁbw doHtioPageRtsar ders;

10 wt . preférably % of SO|UbI|IzeI‘S
01 ms 100NV1%5 pmfe%bl;paéo@rwb?@ O(D cny&t@lhaaimmxet%dem,

o 16¢100f G BrRiann 2 da w7 B sotu B8l 200y 2 10 ©
P @%apbw@ﬁoéreﬁé’rably o1 % 0.8fwisHh! Bﬁ@él@ﬂhg agedts;

enulsifiers. 10 The second tabl et er conposition
cOfpiol Kewt.Parmrpiarablii2sieed yddoi of QH&OQ rat agenisi ng

P Lot Py Yoy o 0818 ont 7 SFSfiac@ile and mulsitirs

rampril together with a diuretic. The dISI nt egrating
tablet matrix nmay have weakly acidi.c, neutr

Thewasrnd bS] leypr GyBPOSESN CoTRRIRSAIRIH SPSHHEEH iR AfisRlearating
tabl%‘t ngJ I%\flﬁéjlnsltéhﬁel%:z(a%teeﬁés‘?% ggﬂﬂﬁirﬂ%ﬂbra&t@ﬁ?’ucs It ogtionally

rises one’or nore
corriph@d@ rrami‘prtb @i»gemqér wah @ diurﬁtm:g Thatdlsmtégnah ng taluietandtrlx may have

ignal l'y, other ients a
weakAGA e BRI oA DB DRAMES Iy B iy Matrix boing
prengP?I sting of pregelatinized starch, mcrocristalline
ul'ose, |ow substituted hydroxypropyl cel | ul ose,
cellulose, mannitol, erythritol, |actose, saccharose,
In acpl'rgl eererHTgn%ggie nt%ot%phén smtegra{lr% trr?a’:hx %ggnprpél | to%le' or more fillers, a
binder or polymer, a disintegrant, a lubricant and, optionally, other excipients and

adjuvants. ,
Preferred fillers are selected from the group consisting of pregelatinized starch

microcristalline cellulose, low-substituted hydroxypropylcellulose, cellulose, mannitol,

~erythritol, lactose, saccharose, claciumhydrogenphosphate, sorbitol, and xylitol.

Particularly preferred are pregelatinized starch, microcristalline cellulose, mannitol

and lactose monohydrate.

Preferred disintegrants are selected from the group éonsisting of croscarmellose sodium

salt (cellulose carboxymethylether sodium salt, crosslinked), sodium starch glycolate,
crosslinked polyvinylpyrrolidone (crospovidone), corn starch and low-substituted
hydroxypropylcellulose. Particularly preferred are sodium starch glycolate and

croscarmellose sodium salt.

Preferred binders are selected from the group consisting of polyvinyl pyrrolidone
(Povidone), copolymers of vinylpyrrolidone with other vinyderivatives (Copovidone),

hydroxypropylmethylceliulose, methylcellulose, hydroxypropyl-cellulose and low-



10

15

20

25

30

tabletgpabix. Imgdre

Particularly preferred are pregel atinized starch,
m crocristalline cellulose, mannitol and | actose
wounonlwewat e. 25 Preferred disintegrants are seCe@Pemds/001498
fromthe group consisting of croscarnellose sodi um
salt (cellulose carboxynethylether sodiumsalt,
crossl i nked), sodium starch glycolate, crosslinked
pol yvi nyl pyrrolidone (crospo done), corn starch and
| ow substituted: hydroxypropylcellul ose. Particul arl y
preferred are sodium starch gl ycol ate and

. subsitarzRRyEbkAsepyochiuBsEAFartidlafy sfetered d%m@ar@(ypr@oyl-

sel ected from roup consisting of polyvin
metwﬁemlpa@ﬁ@d lefgb?@e copol ymers of

Prefiék%é lg %%%et% %?@ %}cl:gfruw 9%:35@{}1 rﬂr@{%g ?h@vrﬁ%ér\é%esiu m stearate.

nmet hyl cel | ul ose, hydroxypropyl -cel |l ul ose and | ow WO

e BRRSHA AABE ST eFFERaREA SRR AP Bt rtoraby

to 15y re0f PARIHI antes0 8B, pesferritly PBRO\GMNS of fillers. The

Preferred |lubricants are sodi um st earyl fumarate and

opliorg] resitehaf diyetie amoyniito 3de dRavk%bl et | ayer
The CRABESX b RGAR6A st EOSRILP T ifitindd, Htedor fam bindgrs,

carrm@,ffﬂleaézllubr"(@rttsw, v eonivolafgehts, Ic&yﬁall'fbﬂon ogiardars| solubilizers,
cont ent of I_gl uretic anmount to W . % The_ other
cologngiggeats, Praranse! a&ﬁ%a‘%ﬁ’ﬂ’é%@s af‘grem'ﬁ|§tf'§ﬁ%>e9990'f'0 examples of

whlcﬁe%%céﬁgn fobﬁméﬁ'l Béisicttion YRt ‘h%rtﬁwdftébl'eﬂ cBmdo%ﬂf%s The

ontrol "agents, crystallizatron retdrders,
excipielnttrbahd/be esljuvabts fosltios sagoradytaiiat, lapet mnpomhoa@wpseferably

surfa S an | sifiers eC|f C ex
chosg] oL & Tt otedralig e oats BiottRweth Bramples for
such ﬁfPér@tarb%{ﬁmﬁiP rﬂ%@b!dtlﬁ&edTJiﬁrche?%téééﬁbﬁoﬁggféié and cellulose
adjuvants for the Second tablet |ayer conpoSition are
deriyatpfesrikiel lgw scﬂb@ﬁbﬁe@bydroo(yatomloeélutqe@l di si ntegrating
tablet matrix is obtained. Exanples for such fillers
are mannitol, pregelatinized starch, |actose

The mpfﬁ@hmmtm@l@dla%lr b@h@@@,mohﬁzdmémg@t Hivestid lhl%?fés@Wsmtegratmg

substituted tydroxypropy cellul ose. The optional third
@U@ﬁ’c@fﬂb@@lm%nM| diginiegrrting fatkjet fﬂﬂaHW e@mnprises a

rCh B8 BRgr I SEBEDA, A, BIERE S sy

The dillef isl preferablylsshstted frondashydreas daadtoes dsprapidrisddhtivse and
lactose monohyaiats, > N4 adluvants.

The binder is selected from the group of dry binders and/or the group of wet
granulafion binders, depending on the manufacturing process chosen for the second
tablet layer. Suitable dry binders are, e.g., cellulose powder and microcrystalline
cellulose. Specific examples of wet granulation binders are corn starch, polyvinyl
pyrrolidone (Povidon), vinylpyrrolidone-vinylacetate copolymer (Copovidoné) and
cellulose derivatives like hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropyl-cellulose and hydroxypropylmethylcellulose.

Suitable disintegrants are, e.g., sodium starch glycolate, Crospovidon,
Croscarmellose, sodium carboxymethylcellulose and dried corn starch, sodium starch

glycolate being preferred.
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20 The filler is preferably selected from anhydrous
| act ose, spray-dried | actose and | actose nonohydrate.
woherswyder is selected fromthe group of dry BCmaer®s/001498

and/or the group of wet granul ation binders,

dependi ng on the manufacturing.process chosen for 't he
second tablet -layer. Suitable dry binders are, e.g.,
cel | ul ose powder and microcr{8talline 25 cellul ose.

Speci fic exanpl es of wet granul ation binders are corn
starch, polyvinyl pyrrolidone (POV|don) vinyl pyrro

The'otﬁé’rnemﬁf lenfyén@’é@}@bﬁté? tiste: T b@@%l)ﬂ%@btééﬁﬁom diluents and
[ul'ose derivatives |ike hadboxynethylcel ul ose,

carrlwal Susly eﬁmallu@slemqygcéer migrectigiinpgelidese, wedulosermprivatives like

N SR E R S 85 PRSohaUBUBRSEEAf oy

pro@lmémmlulds%e ditsid oA bmsylmttbyb@ml étukchsgr@g&anmzed starch,
ried corn st arch sodi um st arch ycol ate bein

polyyinyt @vrrr@l@dorw:(%@@@rcﬁzgaxez ltﬁmﬁatsz@m a9 steggic acm nagnesium

oo B PSP 8 P et i iy pgmypt o s

as cofloidal silit®sala)evsleerystilltzation ysiaaddisnsiohedd Rbvigiene, etc.;
cel l ul ose derjvatives |ike @%%droxyrret hyl cel | ul ose,

sOlURJiaPE§Uans EMIORIG ELVIIRNE: 815 FABINE 80PUIS clugiag dyes and
pignru%rﬂ& %E&Sp 2 1IPHY ORI ReREd YRIRRE titdHi Qﬁ‘lsdl Exiid! Felqé‘ 'Egc pH control

corn starch, pregelatini ze st af
agemsl guahrad C|mcr acitl] tmmlc(aimdllfdume): agid, . sodiwrnrditeatef dibasichcalcium

as ste |c aci m . stearate, sodi

Pho§aiby e, SHBImTRONEIo i b SRR RBtS i SMutsifays such as
t [ I

PIUrGHR, POPRANS GRLEl, SBRAP LA Inetil &iose, BolyBitonyiated and
hydiogienbidd easter sildtcaandl mixiures of Pue iodonere afttbese excipients and/or

col oring agents, including dyes and pignents such as
am”VPB Ckfde’Red or Yellow, titanium dioxide, talc,

etc.; pHcontrol 10' agents such as citric acid,

tartaric acid, fumaric acid, sodiumcitrate, dibasic .
In acpalrtd;crumly predefiae esnbatiimest thestbmrddayqzmemato@eddnaiween the first

ana LT BRI WPERELLobinBdarh guBiof U pepger. The

|ayea§bdn¢bquﬁér@mdt@my ubirgrditiereat edloeast or oil, etc.
and m xtures of two or nore of these exci pi ents and/ or

adj uvants. 15
Such a third tablet layer composition generally compnses 1 .5 to 35 wt.%, preferably 2

to 15 wt.%, of active ingredient; 25 to 75 wt.%, preferably 35 to 65 wt.%, of filler; 10
to 40 wt.%, preferably 15 to 35 wt.%, of dry binder; 0.5 to 5 wt.%, preferably 1 to 4
wt.%, of wet granulation binder; and 1 to 10 wt.%, preferably 2 to 8 wt.%, of
disintegrant. The other excipients and adjuvants are generally employed in the same
amount as in the first tablet layer composition. ' ‘

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
should be taken not to erhploy an excessive compression force for the first téblet
layer. Prefera_lbly, the ratio of the compression force applied during compression of

the first tablet layer to the compression force applied during compression of both the
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Ina particularly preferred enbodi nent the third | ayer
is positioned between the first and second |layer to
waveisth7ewnt act of telm sartan and ram pril w t RCEA®D005/001498

other. The layers can be differentiated by using
different colors. 20 Such a third tablet |ayer
conposition generally conprises 1.5 to 35 w. %
preferably- 2 to 15.wt.% of1dctive ingredient; 25 to

75 wt.% preferably 35 to 65 wt.% of filler; 10 to

40 wt. % preferably 15 to 35 w.% of dry binder; 0.5

% preferabl
tabldt nyat mguyam compeesseldeat readénaiefarse @ﬁé ta@ kNaWherwsdhe main
ener.al | n, t he sane

cortpstion G BIER SreariHaySr ©rrsTorRRA Brebiues 2g 1 16 20 k.
Durpild ser ¢ tedorgj%%mm@décmétagoﬁa ¢§|¢ﬁ‘étldrPM§lWééPﬂhett% layers is

rst "and secon tabl et | ayer conpositions nmay
achtewaﬁrt&'s\sﬁde ioh distences atitactian fieices fintemialegar fca@ee@tand

ress a h [ press in a bilayer
”ﬁaﬁﬂﬁﬂ%gk%£%%§%ﬁ1 B§ﬁ§&§0 shoul d be taken not
.to enploy an excessive conpression force for the first
tablet |ayer. Preferably, the ratio of the

Thecoifayes tdesniaingsprieasediieiasve ngrpeients raridly anskin a largely

o+ hgb 0 BB BB RIBIGERSBRahGEUARAS e 60 min anc
releBSd OB ARIdIAAAHBN octlrfing Mthﬁﬂéssﬂmﬂis traibl Ehelomsﬂhﬂlon/-
is in the range of frogm1:10 to . For instang

disinfegsation kipetias ¢féiﬁermwaiﬁv&é t%@ﬁbméx%oc%trq’r@além Eerent ways. For
f

s e ), o Sk Rang OBy SSRHEGH) powover,

the seca@fd Ielyer Bomtairdndirdipeil analihe thicd tgiieldayencardeanirsg & diuretic

diSBPORPE WraPS AR GRS 4 T Eoe el aran diSsoes
| 'ecul ar forces) and nechanical |nterlock|ng

SUbéég%giﬁpthe particles. The nultilayer tablets obtained
- rel'ease the active ingredients rapidly and in a

| ar gel nde endent fashi on i Iete r
in asgatianba i bR eseea v RaRTE s SHns i T30 e B8 desiitifon rate of
the taBﬁVéTﬁfig%dléﬁl%CéﬁdJ in afidUIAM Bf WiimYaftanas aichidl Nofmnally, at least

di Ssol ution/ 'di sintegration kinetics of the

/nahdutymyeliy atdphst 90Hyofifbe cbng lasid & diaselved aftenBOwaips .

For instance, the layers may dissol ve/disintegrate

si nul t aneously. Preferably, however, the second |ayer
The@nitfdyarigbleRofthelprasentiheertion i@ntiablbet slighylgthygroscopic and are

containing a diuretic :
therefore preferably packaged using a moisture-proof packaging material such as

' f|rstt%ogs%né’taﬂ%?fesfe?@ks\’ln]ihb‘?aﬂ%?‘M‘frd?n Ph OV’t%t1 QrPGP||n§fdn%6 the first

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 Iayer composition by
a) preparlng an agueous solution of telmlsartan 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;
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disintegrate first whereas the first |ayer containing

tel msartan di ssolves , 15 subsequently. |In accordance
WOoR0ds/0dme2 pr esent i nvention, a substantially i RCTERS®H001498

di ssolution rate of the active ingredients and, in

particular, of telmsartan is achieved. Normally, at

| east 70% and typically at |east 90% of the drug | oad

are dissolved after 30 mn.- -The nultilayer tablets

of the present invention tend to be slightly

hygroscopic and are therefore preferably packaged

USHNIfkin® isaldsSrapt dd BReadic®ithal AatélsSuble dRient to obtain a

alUmntum foil -bl i'ster packs, or polypropyl ene tubes

and HDRHikot t | es which preferably contain a

o PhoSiba sAR OSBRSS RBAEE, Shelf S4B AR e frttayer,
CO@PrbﬁlﬁﬁWeﬂlﬂlLaﬁdm\gi dineg excipiéb draibehdjua¥ats in any of steps a) to
conposition by a) preparing an aqueous sol ution of -
telmdartan, at |east one basic agent 30 and,

) 2EbEBRbY "4 el B Sy ety R e Bfiort alono o
o] icfhat GiRtY aigtetied granul ate; WO 2005/ 079762

__ PCT/'EP2005/ 001498 -12 c! m xing.said spray-drjed .

(iil) greplignally RPYiding awvitiet tlayer Qﬁmra%ﬂvo'?s%"@('ém gdiuretic

L premx: L cai . |t g .

(v) rE8ntrossnd epeRerhe BEEBAboHl dhe iKPIang layed composition to

- opforgratkdblet lageli; mgdot her exci pi ents and/ or adj uvants
in any of steps a) to )i (i roviding a ond

(v) t aBPBPrassjist t?@o%ﬁﬁ%m @%‘%mrﬁ% fﬁﬁmﬁ am‘wﬁlﬁﬁveﬁaﬁﬁ@- or
together with a diuretic (iii) optionally providing a

- third tablet |ayer conposition conprising a diuretic _
To provijle aofinst Ebistnayerasimpdsitior ahi agteousetkalineagalution eitelmisartan

is prtgﬁgl'ee(} b)ll %?/S%E)Iv?nog %Séétfv%nmtgpediélr% ig%rurﬁfigdtv?aqg? \tNi'[LT&HS rnélp of one or

more basic égents like sodium hydroxide and meglumine. Optionally, a solubilizer
and/or a recrystallization retarder may be added. The dry matter content of the
starting aqueous solution is generally 10 to 40 wt.%, preferably 20 to 30 wt.%.

The aqueous solution is then spray-dried at room temperature or preférably at
increased temperatures of, for in‘éténce, 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 cohditions are preferably chosen in such a manner that a
spray-dried graﬁulate having a residual humidity of <5 wtl%, preferably < 3.5 wt.%, is
obtained in the separation cyciohe. To that end, the outlet air temperature of the
spray-drier is preferably ‘kepf at a value of between about 80 and 90°C while the
other process parameters such as spray pressure, spraying rate, inlet air
temperature, etc. are adjusted accordiﬁgly.

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

particle sizé distribution:

dio: <20 um, preferably <10 um
dso: <80 um, preférably 20to 55 um
deo: <350 um, preferably 50 to 150 pm
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(v) conpressing the separate tablet |layers to forma
multilayer tablet. To provide a first tablet |ayer
woaopasdtee on an aqueous al kal i ne sol ution of  PCT/EP2005/001498
telmsartan is prepared by dissolving the active
ingredient in purified water with the hel p of one or
.15 nore basic agents |i ke sodi um hydroxi de and
megl um ne.” Optionally, a sottBi-lizer and/or a
recrystallization retarder may be added. The dry
matter content of the starting aqueous solution is
‘generally 10 to 40 wt. % preferably 20 to 30 wt.%
The aqueous solution is then spray-dried at room
After sprayr-dbying toe agtive mga@dlynbtelmiaacé@@ﬁeweﬂ @spbe sxaipiants

coninesh Pl HuARTpu PR, 2l A sdeSanlan Ty Afnditily e with no

crys@élhnlﬁﬁbelhgé‘de’c!@@t@blel Frem4 playsic t&if'Wewsmaéﬁra%drbhﬁgranulate
spra ying conditions are preferably chosen i n_such

is a §oh@§ﬁ@l rsoluil@n Q glags hgving ecdlagy HaoskiEB teawenguse Tg of preferably
t i < 5w.% preferably < 3.5
~ SW&Q&%SDYEP%?Q%%% in the separation cyclone. To that

end, the outlet air tenperature of the spray-drier is

preferably kept at a val ue of between about 80 and 90C
Basgfliane1 ¢ party @ydwiahf Prasiedngariaridelmisartam the spragiied

) .
grarﬂfl gﬂ’eﬁesr?ﬁgr@:ﬁé%ﬁﬁa?ﬂg%yod %e gb/\ée;g ﬁggi i ag@m & -optionally,
solu@ﬁlzer aed/drerystalfieatédn etardeirne powder having the -

foll : I d b diQ :
e D 5 s S B8y U e
B 55 5, S S5 T o,

Theilnlgicaiités genetally ssidedro dze pesgrmixes arhameuot pf @tie 5 wt.%,

B T T T AT ——

MlehQ'lé‘ﬁaﬁﬁioe@&ﬁﬁhﬁo s'l_”égé'ﬁ fePity# fieImiRPigdtepfthd ispray-8f€d granulate
ried granulate is a solidified solution or
andglﬁ glﬁuﬁ

planeadmigpd $i5ing agi. 1 bightshass maikar er Fdrestfall blender,

ferably 5 r
and s o FRP i Sp R1RERL G B8 e Pl thedBfth, Hofideoly atso
undépé@)/dlﬂldim§df hlghmb&t'ﬁweﬁi‘r@ﬂﬁic&bf thedanéaiidsisthdweviithot limited to
parts by wei ght of basic agent and, optionally,
these mixing procedures and, generally, alternative mixing procedures may be
employed in steps c), d), and also in the subsequent steps f) and g), such as, e.g.,

container mixing with intermediate screening.

To provide a second tablet layer composition comprising ramipril alone, ramipril is

premixed and granulated with a binder solution using a fluid bed granulator. Part of
the excipients can be premixed and granulated together with ramipril in the fluid bed
granulator. Optionally ramipril can be dissolved or suspended in the binder solution in
order to improve content uniformity of Ramipril in the final product. The dried
granules are sieved through an appropriate sieve. After addition of the other
excipients the mixture is blended in a free fall blender. Alternative methods for
granulation of ramipril and excipients with the binder solution are high shear
granulation or one pot granulation, followed by wet sieying, drying and dry sieving of

the granules.
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10 solubilizer and/or crystallization retarder. The
wat er-sol ubl e diluent is generally enployed in an
wanmswrwk 30 to 95 w. % preferably 60 to S80PGA/EPR005/001498
based on the weight of the first tablet |ayer
conposition. The lubricant is generally added to the
prem x in an anmount of 0.1 to 5 w.% preferably 0.3
to 2 wt.% based on the weight-of the first tablet
| ayer conposition. 15 Mxing is carried out in two
stages, i.e. in a first mxing step the spray-dried
granul ate and the diluent are adm xed using , e.g., a
gh-shear nmixer or a free-fall blender, and i

Flrsts@@@ RECemG fakjetleypr epmPPElPNE afdassTied aheye mﬂ?beta%ﬂpressed
into %ng%ﬁapﬁétg %)E{t@% Cia\fg?l tt%%get %@ﬁﬁ\ﬁlﬂﬁ‘ QP@Pcﬂﬂ\%&%’fg i &?ﬂ crushing

streh?m ueithg an apprsgiate xabiet nmees e@phmalaxrdaprgmeam éxternal lubricant
ternative mX|n rocedur es 20 e

spray; gjsterm)for gne 128 AN RYGhesigan %ﬁg@% GEHPg g'?%@)lzfafziiurlggcpf tablets

in o@erté%ﬁ (ﬁr%:rluﬁngahon container mxing with internedi ate
screening. To prOV|de a second tablet |ayer

conposi tion conprising ram.pril alone, rampril is
To F%E'E&qufg tlgr bnr tsol ut| on us'&{ﬁlpnl
togé@ﬁe%ﬁmwdr&@sm h%r@ehro@&ﬂtdme m@lrzg ar'&\mbml add“

uid bed granulator. Optionally rampril can

.hydmchkzrbtmamde age@pemu@d ang grraé\utﬂtﬁdé@g%tbeuwﬂbrparhof the eXCIplents

t f t i
it ST RolTRI N 90 B3 erdBl R0 Mol BRARY). iy e
acti?irPedieptd 84 bai ysdlvelf biesuspeiidedan tioé btrmér@bhﬁron in order to
excipients the mxture is blended in a fre

impisiveresteniyunitarmityi io dherfinalgeredeet: Adten a@hdamm ca‘tth@ rotlaﬁr excipients
I the binder solution are
the h]%ghpéﬁquﬂgﬁﬁxﬁéﬁg i on b\#f‘ﬁ%ﬁe ‘pot granul ation,

foll owed by wet sieving, drying and dry sieving of
t he granul es. WO 2005/ 079762 PCT/ EP2005/ 001498 -14
F|rst:an@ﬁltgﬁwty@mndtlgmraommWO%%ggis@rllzﬁgsaagve can be

conﬁ)‘?%%ét BF%& 5Bl ﬁntﬁ rS&?’eﬁg suié“éﬁﬂk&kusﬁ*){ strength, using an

targe t wel ght wrth ‘appr opr
appmrfrmtamblet psdEsn (j)ptlsnalemgapprapslamg emlenaqdrjubmarﬁtseray system for

the fasanchunahes, 74 bayeeiALIBD TABL AP BHIRLR ELOIlEh 0

|mpRﬁ/eU|§SHc?ﬁkg f.ng manufacturing of tablets . in order to
rove I ubrication. A

In a further embodiment a third tablet layer composition comprising a diuretic may be

prepared by dry-mixing the constituent components, e.g. by means of a high-intensity
mixer or a free-fall blender. Alternatively and preferably, the third tablet layer
composition is prepared using a wet granulation technique wherein an aqueous
solution of a wet granulation binder is added to a premix and subsequently the wet
granulate obtained is dried, e.g. in a fluidized-bed dryer or drying chamber. The dried
mixture is scfeened and then a lubricant is admixed, e.g. using a tumbling mixer or

free-fall blender.
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To provide an alternative second tabl et |ayer
conposition conprising rampril together with a
wdiasar9w2such as hydrochl orot hi azi de (HCTZ), pramiEpri065/001498
and 10 hydrochl orot hi azi de are prem xed and granul at ed
together with part of the excipients wth a binder
solution in a fluid bed granul ator as descri bed above.
Optionally the active |ngredﬁeﬂts can be dissol ved or
suspended in the binder solution in order to inprove
content uniformty in the final product. After '

Firskdstidon@rarif tHiltieapéhesmpasitionLas slestifedThibys 8ah He compressed
blended in a free fall blender. 15 First and

intog3-taven iablots widle eparoRipe stzersherUshing steengil.cusingan appropriate

) can be conpressed into bilayer tablets with
tab%gg%%ﬁriate si ze and crushing strength, using an

appropriate tablet press. Optional an appropriate
external- | ubri cant spray systemfor the dies and

Forgheereduciian Ydilgyeytaplpts @gca@ms i ihe piegent invaplien. dhe separate
5y Amp6 R o M ORAEER e W30 cse 0,3 ot
press i thedilagentabléiing moelparreltﬂreb*prarqur erm@dtatt&)ve In order to avoid

‘constituent, cQ nent s,
anyrﬁraﬁs pﬁr@r@naygﬁ %ﬁwerbﬂﬂeaf%blegiaﬁﬁ QWBICQnQ%’rId lead to
decBiripRishth SaigAcoieTe § AtyYarahlRuté Redidué@RLGE 13 BYRarefully
conposition is prepa |ng a wet granul ation
remoweti miuging tabketiagrbyainteagessaestion of the die tableawillsin the tableting
ranul’ati on binder is added to a prem x and
ch equently the wet granul ate obtained is dried,
e.g. in a fluidized-bed dryer or drying chanber. The
dried mxture is screened and then a lubricant is
In cader teddrther fusuisienigepresenlinventiang dhe nllowing son-diniting examples
bl.ender. 30 WO 2005/ 079762 PCT/ EP2005/ 001498 -15
A GVt | second and third layer conpositions as
descri bed above can be conpressed .into 3-layer
tablets with appropriate size and crushlng strength,
usi ng an appropriate tablet press. 5 For the
production of bilayer tablets according to the present
i nvention, the separate tablet |ayer conpositions can
be conpressed in a bilayer tablet press, e.g. a rotary



press in the bilayer tableting node, in the manner
descri bed above. In order to avoid any

wonoesgreont am nati on between the tabl et | ayer spCWEP295/001498
could lead to deconposition of rampril or HCTZ), any
granul ate resi dues have to be carefully 10 renoved
during tableting by intense sucction of the die table
within the tableting chanbet6-In order to further
illustrate the present invention, the follow ng
non-limting exanples are given. 15 WO 2005/079762

' 2498 -16- Fornul ati on Exanpl es Exanpl e

Fonﬁﬁﬁqgﬁﬁgggﬁﬁgﬁéso ng /Ram pril 10 ng 2-1layer tablets %

of Telmsartan- % of Ram pril - Constituents ng/tabl et

| ayer layer. Telnisart . '

Ex—am&‘—gxi ﬁ%‘“@??%@@&g %@%@%ﬁg&&ﬁ %285&*[?8%5'8&@ um ne
24.000 5.000 Purified water * 400.000 Sor bit ol '
337.280 70,267 Magnesiumstearate 8 000 1 667 Total -
Tel mi sartan |ayer 480.000 .100.000 R&Tpimigarey. oode of Ramipril

ConsBu@@9 M crocrystalline oegftableise 60,000 38Y®00 layer

Lact ose nonohydrate 110. 000 00 Hydro pyl
Teliga 1M cel | ul ose 6. 000 3. ooosg-aﬁé)i fied wat 407 70. 000

Sodiﬁgpﬂ,mxﬂear ch glycol ate 8. 008740000 Sodi umspbear yl
fumerate 6.000 3. 000

Povidone 24.000 5.000

Meglumin/e 24.000 5.000

Purified water * A 400.000

Sorbitol . 337.280 70.267

Magnesium siearate 2 8.000 1.667

Total Telmisartan layer 480.000 .100.000

Ramipril 10.000 5.000
Microcrystalline cellulose © 60.000 ' 30.000
Lactose monohydrate 110.000 | 55.000
Hydroxypropyl methyicellulose 6.000 3.000
Purified water * 70.000 - \

Sodium starch glycolate . 8.000 . ' 4.000
Sodium stearyl fumarate ' 6.000 3.000
Total Ramipril layer 200.000 100.000
Total 2 layer tablet i 680.000

* Volatile comporient, does not remain in final product



Total Ram pril layer 200.000 100.000 Total 2 layer

tabl et 680.000 5 * Vol atile conponent, does not renain
wonodsiongde2 pr oduct WO 2005/ 079762 PCT/ EP2005/ 002d9&P2003/601498

Exanple 2:, Telmsartan 80 ng /Rami pril 10 ng 2-I ayer

tablets % of Telmsartan % of Rampril Constituents

nmg/tabl et |ayer |layer Telm sartan 80.000 16. 667

Sodi um hydr oxi de 6. 720 1. 400 1Povi done 24.000 5. 000

Megl uni ne 24.000 5.000° Purified water * 400. 000

Sor bi t ol 337.280 70.267 Magnesium stearate 8.000

Example 2:  Trelalisditanistamga/Ramipeil 19309020aydiadbliéts
Ram pril 10.000 5.000 - Mcrocrystalline cellul ose
80 OOO 40 OOO Nhnnltol 85.670 42.835 Fydroxypropyl

1oL
V. 1LUJ QUUI UIII Ol. oAl

Telﬁﬁgaﬂbn Rami pril |ayer 200.0860d®0. 000 Toﬁaleeﬂ | ayer
tabl et 680.000 * Vol atile conponent, does not remain
762 PCT/ EPP808/ 001498

i artan at:
Cor%ql ]Pg@&st arch gI ycol ate %n?/f%éhe?‘ 00(3 ed |!539 layer

SogigmygraKiddr oduct 5 WO 2005%-

Povidone 24.000 5.000

Meglumine 24.000 5.000

Purified water * 400.000

Sorbitol 337.280 70.267

Magnesium stearate 8.000 1:667

Total Telmisartan layer 480.000 100.000

Ramipril 10.000 5.000
Microcfystglline cellulose 80.000 40.000
Mannitol 85.670 42.835
Hydroxypropyl methylceliulose 10.000 5.000
Purified water * 70.000

Sodium starch glycolate 8.000 4.000
Red iron oxide . 0.330 - 0.165
Sodium stearyl fumarate 6.000 3.000
Total Ramipril layer 200.000 100.000
Total 2 layer tablet ~ £80.000

. *Volatile component, does not remain in final product



-18 Exanple 3: Telmsartan 80 ng /Ram pril 5 ny
2-layer tablets % of Telm sartan % of Ram pril"
waQaaonstoresent s ng/ tabl et | ayer [ayer Tel m sart aoT@0208001498
16. 667 Sodi um hydroxi de 6.720 1.400 Povi done 24.000
5.000 Meglumne 24.000 5.000 Purified water *
400. 000 Sorbitol 337.280 70.267 Magnesium stearate
8.000 1.667 Total Telnisart®h-layer 480.000 100. 000
Ram pril 5.000 2.500 Mcrocrystalline cellul ose
60. 000 30.000 Lactose 115.000 57.500 Hydroxypropyl
Exa%@teh(ﬁ CEéInisasarts® oy PRI FS md Rddyeataisiets 70. 000
odium starch glycolate 8.000 4.000 Sodium stearyl
fumarate 6.000 3.000 Total Ramipril |ayer 200.000
100.000 Total 2 layer tablet 680.000 * Volatile
conponent, does not renmain in final product 5 WD
20057079762 PCT/ EP2005/ 001498 - 19 %oamplndsattan % of Ramipril’
Condigligrtsartan 80 ng / Ram prirhg/&bletng 2-1 ayer lagdl ets %  layer

of Tefmsartan % of Rampril Constituents [ tabl et

Telmisgrtan | ayer Tel mi sartan 8080800 16.667
Sodium hydroxide | 6720 1.400
Povidone 24.000 5.000
Meglumine ! 24.000 5.000

. Purified water * 400.000 ,
Sorbitol 337.280 70.267
Magnesium stearate 8.00Q ' 1.667
Total Telmisartan layer ‘ 480.000 100.000
Ramipril - 5.000 2.500
Microcrystalline celluiose , 60.000 - 30.000
Lactose 115.000 57.500
Hydroxypropyl methyicellulose ‘ 6.000 ' ' 3.000
Purified water * , . 70.000 ~ ‘
Sodium starch glycolate . 8.000 "~ 4.000
Sodium stearyl fumarate l . 6.000 3,000
Total Ramipril 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 Purified water * 400. 000
weaodziorwie2 337. 280 70. 267 Magnesi um st ear at e 8PODMP2005/001498
1.667 Total Telm sartan |ayer 480.000 100. 000
Ram pril 2.500 1.250 Mcrocrystalline cellul ose
60. 000 30.000 Lactose 117.500 58. 750 Hydroxypropyl
net hyl cel | ul ose 6. 000 3.000- 1Burified water * 70.000
Sodi um starch glycolate 8.000 4.000 Sodium stearyl
. fumarate 6.000 3.000 Total Ram pril layer 200.000
Exatfifle @00 Telnisartan 189ymag /Rabhipril @8 nipR-1ayafotakiietse
conmponent, does not remain in final product. 5 WO
2005/ 079762 - PCT/ EP2005/ 001498 -20 Exanpl e 5:
Telmsartan 40 ng /Rampril 5 ng 2-1ayer tablets % of

Telmsartan % of Ramipril Constituents no/tabl et
- layer layer Telm sartan 40.000 16. &6t Tefoidanan % of Ramipril
Corsyidentzi de 3. 360 1'.400 Povindgatgetl?2. 000 5. 00Ryer layer
Megl um ne 12.000 5.000 Purified water * 200.000
Telmspdt ol 0 168. 640 70.267 80.000. 16.667
Sodium hydroxide - 6.720 1.400
"Povidone 24.000 5.000
Meglumine 24.000 5.000
Purified water * 400.000
Sorbitol ‘ 337.280 70.267
Magnesium stearate 8.000 1.667
Total Telmisartan layer 480.000 -~ 100.000
Ramipri ‘ 2500 S 1.250
Microcrystalline cellulose 60.000 ‘ 30.000
Lactose | | 117.500 | - 58.750
Hydroxypropyl methylcellulose . 6.000 » : 3.000
Purified water * : 70.000
Sodium starch glycolate , 8.000 : 4.000
Sodium stearyl fumarate 6.000 3.000
Total Ramipril layer - | 200.000 100.000
Total 2 layer tablet 680.000

* Volatile component, does not remain in final product



Magnesi um stearate 4.000 1.667 Total Telm sartan

| ayer 240.000 100.000 Ram pril O 5.000 2.500
wohersmosst al | i ne cel | ul ose 60. 000 30. 000 LacPaTaEP2005/001498
115. 000 57.500 Hydroxypropyl methylcellul ose 6.000

3.000 Purified water * 70.000 Sodi um starch gl ycol ate
8.000 4.000 Sodiumstearyl fumarate 6.000 3. 000

Total Ramipril |ayer 200.0002000.000 Total 2 |ayer

tabl et 440.000 * Vol atil e conponent, does not rensin

in final product 5 WD 2005/079762 PCT/-EP2005/ 001498

Exanidle Bx aTelmigartdie 40 mgr/Ramipdil Somg Rdayqrrtabléie ny /

HCTZ 12.5 ng 2-layer tablets % of Telm sartan % of
Ram pril + Constituents ng/tablet |ayer HCTZ | ayer

Tel m sartan 80, 000 16, 667 Sodi um hydr oxi de 6,720 1, 400
Povi done 24, 000 5,000 Meglum ne 24,000 5, 000

Purified water * 400,000 Sorbitol 33volZBImigar&A67 % of Ramipril

Coristiigestsi um st earat e 8, 000 1lp@BablefTot al Tel m &get an layer

[ ayer 480, 000 100, 000 Ram pri]
TeIPSARYE I or ot hi azi de (HCTZ)

10, 000 5, 000

79.980 6, 250  16.667
SQdMn%&’c%Méé all'ine cellul ose 64,400 32,000 1.400

Poyidone 12.000 5.000

Meglumine 12.000 5.000

Purified water * 200.000 o

Sorbitol 168.640 70.267

Magnesium stearate 4,000 ' 1.667

Total Telmisartan layer 240.000 100.000

Ramipril 5.000 2.500
Microcrystalline cellulose 60.000 30.000
Lactose . 115.000 57.500
Hydroxypropyl methylcellulose . 6.000 3.000
Purified water * 70.000

Sodium starch glycolate 8.OOOV | 4.000
Sodium stearyl fumarate 6.000 3.000
Total Ramipril layer 200.000 -100.000
Total 2 layer tablet 440.000

* Volatile component, does not remain in final product



Manni tol 93,170 46,585 Hydroxypropyl nethyl cellul ose

6,000 3,000 Purified water * 70,000 Sodium starch
wghysaretce 8, 000 4, 000 Red iron oxide 0,330 Opd®&EP2005/001498

Sodi um stearyl fumarate 6,000 3,000 Total Rampril +

HCTZ | ayer 200,000 100,000 Total 2 layer tabl et

680, 000 * Vol atile conponent, does not remain in final

product 5 WO 2005/ 079762 PCR1 EP2005/ 001498 -22 .

Exanple 7: Telnmisartan 80 ng / Rampril 10-ng / HCTZ .

12.5 ng 3-layer tablets %of Telm sartan % of HCTZ %
Exaaipl&8m Feimisdptans B0tmgitRamiprilald atg I HZAZ 12.8angl ieaer tablets

Tel m sartan 80, 000 16, 667 Sodi um hydroxi de 6,720 1, 400

Povi done 24,000 5,000 Meglum ne 24,-000 5, 000

Purified water * 400, 000 Sorbitol 337,280 70, 267

Magnesi um stearate 8,000 1. 667 Total Telm sartan

| ayer 480, 000 100, 000 Hydrochl or Obhif dzirdieai#CTZY % of Ramlpr|l+

Conkfitleds 8, 333 M crocrystal Ihpaalsiel | ul ose 640380 42, 6ACTZ layer
Cact 0Se nononydrate 59, 6/0 39, /80 Corn starch 6, 000

Telmjsag@n Purified water * g.s.80,000 16,667

Sodium hydroxide 6,720 : 1,400

Povidone 24,000 , 5,000

Meglumine : 24,000 5,000

Purified water * A 400,000

Sorbitol | 337,280 70,267

Magnesium stearate ' " 8,000 ‘ 1,667

Total Telmisartan layer 480,000 100,000

Ramipril ' . 10,000 . 5,060
Hydrochlorothiazide (HCTZ) 1 2,500 | 6,250
Microcrystalline cellulose : ' 64,000 : | 32,000
Mannitol : 93,170 , A 46,585
Hydroxypropy! methylicellulose 6,000 . o 3,000
Purified water * 70,000

Sodium starch glycolate 8,000 | ' 4,000
Red iron oxide 0,330 | 0,165
Sodium stearyl fumarate 6,000 ' 3,000
Total Ramipril + HCTZ layer 200,000 100,000
Total 2 layer tablet 680,000

* Volatile component, does not remain in final product



Sodi um starch glycolate 6,000 4,000 Red iron oxide
0,330 0,220 Magnesium stearate 1,500 1,000 Tot al
wélcid/reaser 150; 000 100, 000 Rami pril 10, 000 6, B6T/EP2005/001498
M crocrystalline cellul ose - 64,000 42,667 Mannitol
59, 170 39, 447 Hydroxypropyl. nethylcellul ose 6,000
4,000 Purified water * g.s. Yellow iron oxide 0,330
0,220 Sodi um starch egcoIa?g‘G 000 5 4,000 Sodi um
stearyl fumarate 4,500 3,000 Total Ramipril |ayer
- 150, 000 100, 000 Total 3 layer tablet 780,000 Vol atile
Exaowip dhe Melmismtan 80 mgrdRamiprilf 10 aig pHETZ 12)X80ng 3-layer tablets
2005/ 079762 PCT/ EP2005/ 001498 -23- Cainms 1. A
pharnaceutical t abl et conprising a first Iayer of .

tefmsartam Tm a di SSol Vi ng [anet%HﬁaIrIX and—a

second layer of rampril in a vdémlsa,&eﬁgr at ieng yabt et % of Ramlpnl
Consilidrit. 5 2. The tabigatbletf cl ai m lyeddi ti onalibyer layer

conprising a diuretic he seco yer or in a
Tengip i Mear ot i

4 ate third layer h g adis grating tabl et
Sod'rmathmdvomda The tablet &720l aim 2, wW#Erein the third
Pov{d i's positioned bej n the fi and 10 second

ay er and the layers arée differenti’ated by using

Megwl”fﬂfﬁeter ent col ors. 4. T2000abl et of5@¥0ai m 1, wherein

pun;,@d\g,’gtg,arrtan iIsin a su@ﬁdogntl al l'y anor phous form 5.

he tabl et of clains wherein the dissolving tabl et
lW;B'trlx has instant ref %7 15 chft2R% eri stii cs.
Magnesium stearate 8,000 - 1,867
Total Telmisartan layer 480,000 100,000
Hydrochlorothiazide (HCTZ) 12,500 8,333
Microcrystalline cellulose 64,000 42,667
Lactose monohydrate 59,670 39,780
Corn starch 6,000 4,000
Purified water * ‘ g.s.
" Sodium starch glycolate 6,000 4,000
Red iron oxide 0,330 ' 0,220
Magnesium stearate - 1,500 1,000
Total HCTZ layer : 150,000 100,000
Ramiprl 10,000 6,667
Microcrystalline cellulose - " 64,000 : 42 667
" Mannitol g 59,170 39,447
Hydroxypropyl. ‘
methylcellulose 6,000 - . 4,000
Purified water * a.s.
Yeliow iron oxide . 0,330 | 10,220
Sodium s’éarch glycolate 6,000 : | ‘ 4,000
Sodium stearyl fumarate 4,500 3,000
Total Ramiptil layer 150,000 100,000
Total 3 layer tablet 780,000

* Volatile component, does not remain in final product
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6. The tablet of claim1, wherein the dissolving
tablet matrix conprises a basic agent, a
woaverorswk ubl e di l uent and, optionally, other PCT/EP2005/001498
exci pients and adjuvants. 20 7. The tablet of claim
6, wherein the basic agent is selected from al kal i
met al hydroxi des, basic am% aci ds and negl um ne. 8.
‘The tablet of claim6, wher %" the water-sol ubl e
diluent is selected from nonosaccharides |ike
gl ucose; oligosaccharides 1ike sucrose and | actose;
Claimsd 25 sugar al cohols |ike sorbitol, mannitol, and
xylitol. 9. The tablet of claim®6, wherein the other
exci pients and adjuvants are selected from binders,
1. ? kﬁ%ﬁeuﬁ dl t&hI8t cérHPF isiRg ﬁrst féy@Wofiwlﬁwfs@rta@ﬁﬂrd dissolving
|za lon retarderS, solubilizers, colorin
3 tagmmmatnmambmtseod)nch@gm of rayiprihirt a disintageatipg tablet matrix.
ermul sifiers. WO 2005/ 079762 PCT/ EP2005/ 001498 -24 10.
The tablet of claim1l, wherein the first |ayer of
2. Tﬁ+ e bedaing 1 FHdéWﬂ!frﬁﬂy R RISy a divrete imtheaspromdslayer or in a
ution-conprising telmsartan and a basic agent to
sHparate thirddpyelyhavinga disiniagraiing tahlgl matrsai d
spray-dried granulate with a water-soluble diluent to
obtain a premx, mxing said premx with a |ubricant

3. '[')H’e ehsiai 6 @afnh DalhBrdihans trarcdlacyemsrmlmd betwidemahe first and
lend to formthe first tablet he tabl| et

gcaticdiayerandiiks layers e @Iffgrqnt@é@%bv N@l%@gefefﬂﬁp R
of the second or third |layer conprises a filler, a
bi nder, a disintegrant and, optionally, other

4. THE iahlensscland 1aWhleV@nttslm|§@rtér2|s mreestlziaetiallyf arobgihaus form.
11, wherein the other excipients and adjuvants are
sel ected fromcarriers, diluents, lubricants, flow

5.. ‘g@ﬁ tgllet Bxgglﬁtrﬁs 15Wh Riih 'tﬁ@ﬁ%soﬁ%%e‘b”& magKHas m@fe\.nt release

agen Sur actants an sifiers. 15
Jlﬁ@rabﬁéliﬁbsof claim1, wherein the first layer .
contains 10-160 ng, preferably 20-80 ng or 40-80 ngy
telmsartan. 14. The tablet of claim1, wherein the

6. ?ﬁgqglgleF 8y @l@lrﬁqnhﬂie‘?émlth@@lé&lwﬁgﬁtﬂéﬁ%ﬁﬁx SorhBris®s a basic
tionally , preferably 12.5
ageﬂb armater-soluble diluent and, optionally, other excipients and adjuvants.

7. The tablet of claim 6, wherein the basic agent is selected from alkali metal

hydroxides, basic amino acids and meglumine.

8. The tablet of claim G, Wherein the water-soluble diluent is selected from
monosaccharides like glucose; oligosaccharides like sucrose and lactose; and

sugar alcohols like sorbitol, mannitol, and xylitol.

9. The tablet of claim 6, wheréin the other excipients and adjuvants are selected
from binders, carriers, fillers, lubricants, flow control agents, crystallization
retarders, solubilizers, coloring agents, pH control agents, surfactants and

emulsifiers.
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20 hydrochl orot hi azi de. 15. The tablet of claim 2,
wherein the third | ayer contains 6.25 to 50 ny,

wonefsaretoby 12.5 to 25 ng hydrochi or ot hi azi dePCREP1®DS/001498

10.

11.

12.

13,

14.

15.

16.

17.

The tabl et of claimlpackaged in a noisture proof

packagi ng material such as alumniumfoil blister

packs, or pol ypropyl ene t\ubei and HDPE bottles. 17. A
method for the manufacture ofF%a tablet of claim1l or 2

to treat or prevent a condition selected formthe

group consisting of stroke, nyocardial infarction, 30

tharisblehof tlairhdemheraintthekirsidayei ofielvishean is peiged by spray-
'ryz?rkl)g(;e ta?lsaqu%%%g'sto L}@%ndggrhbﬁglnge{glgniggr@rr\] bh&-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.

The tablet of claim 2, wherein the disintegrating tablet matrix of the second or

third layer comprises a filler, a binder, a disintegrant and, optionally, other

-excipients and adjuvants.

The tablet of claim 11, wherein the other excipients and adjuvants are selected
from carriers, diluents, lubricants, flow control agents, solubilizers, coloring

agents, pH control agents, surfactants and emulsifiers.

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 1-20 mg, preferably
5-10 mg ramipril and optionally 6.25 to 50 mg, preferably 12.5 to 25 mg

hydrochlorothiazide.

The tablet of claim 2, wherein the third layer contains 6.25 to 50 mg, preferably

12.5 to 25 mg hydrochlorothiazide.

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 or 2 to treat or prevent a
condition selected form the group consisting of stroke, myocardial infarction,
fransient ischaemic attack, cardiovascular disease, diabetes, cognitive decline

and dementia.



