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Bl LAYER TABLET COWVPRI SI NG TELM SARTAN AND AM_ODI PI NE

The present invention relates to a pharnmaceuti cal
woableausmenpri sing a first layer of the angi ot egsiEr2005/011596

receptor antagonist telmsartan in a dissolving tablet

matri x and a second Iayer of the cal cium channel

bl ocker__ani od sintegrating qr
L oS EE T P B B EOr e AR GR A sar t an
is an angiotensin Il receptor antagonist devel oped for
the treatnent of hypertensi on and ot her nedi cal
Thelrpggrl%é:q gn\(/)en Ytioh re atgg ltc? gep%efrrrﬁaggﬁf%awﬁét‘l c':orlnbfc‘lsﬁrg]e n?lrs?layer of the

angﬂ)ter{s?n n rB&@;E’ﬂ& aﬂtdﬁﬁ&'telﬁnédﬁé@kﬁd HMlﬁ@ Al matrid and a

benzi m dazol - 1- yl met hyl | - bi phenyl - 2- car boxylic acid
secoral/laygr ohhef calcivm eigarml blaokee anﬂ@cﬂlmr@antaaﬁmrgegratlng or eroding
actured and supplied in the free acid form It is
tabl%iﬁ‘gg i erized by its very poor solubility in aqueous
systens at the physiol ogical pH range of the

astro-intestinal tract between pH 1 to 7. As
Mﬂm&lc h / 43370, crystalline telmsartan
exi sts in two polynorphic fornms having different
Telmisartangs poianmgiotensia dr rechptarsntagonist dgvelepad tondhe treatment of

rypgiTsi éngiefer AEGloRlclosEnS Re TSRt R AR 4. s

cheidap elbficne mntpmyl 4’4rﬁéth?56-q14niet55’fb%n&9ﬂlaézoll-2 yl)-
bel ongs to th f cal ci um channel bl ockers and
benzlﬁgd@mﬁ ﬂmethyg lprgnyl-g-[qaymoy ig@cifl having she foIIownng structure:
am noet hoxynet hyl ) - 4- (2- chl or ophenyl ) -1
, 4- di hydro- 6-net hyl - 3, 5- pyridi nedi car boxyl at e,
C20H25C N2C6, MR 408, 88, ha "
st uct ure: Phar naceut i 3
mal eate (C24H2
besylate (C2
mesyl ate salt (C2i H26Cl
channel bl ockers" are al 3¢
ant agoni sts" or "cal ci um

"Cal ci um.

caI ci um

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 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.

Amlodipine was first disclosed in EP-A-89167. It belongs to the group of calcium
channel blockers and its chemical name is 3-ethyl-5-methyl-2-(2-
aminoethoxymethyl)-4-(2-chlorophenyl)-1,4-dihydro-6-methyl-3,5-
pyridinedicarboxylate, CoH2sCIN2Os, Mg 408,88,having the following stucture:



bl ockers”. They are nedi cations that decrease the
heart's punping strength and rel ax bl ood vessels. They
wanecuggast o treat high bl ood pressure, angi naPCTHE®(05/011596
pain or disconfort caused by reduced bl ood supply to
the heart nmuscle) and sone arrhythm as. Cbject of the
i nvention The nechani sns of _action of telmsartan and
am odi pi ne are considered to cooperate favourably in
the treatnment of hypertension particularly in patients
where the target bl ood pressure cannot be achieved
with one of the nedicatg only. There is an
i ncreasing desire for ed dose conbi nati on product
conprising the active Ii™g hts telnmisartan and
am odi pi ne. However,Q ¥ sartan and anl odi pi ne
are chem cal conpoungds diffi t to_handle. Therefore,
an oral fixed dgEE) 3t on doSage f orm which
conmbi nes the features d .rnaggloglc ef fi cacy,
adequate drug stabili e o habr“\ﬁ@p r obust
met hod of nanufacture haS|to overconme a né#nmber of
techni cal probl ens. an object of the present
invention to provide such a fixed dose conbination
dosage form There are various types of fixed dose
Phaﬁﬁ&@éd”t%!l? %nﬂ@é@ﬁ% |%‘US@EI é@ﬁﬁﬁéd«t@'@tﬁmwmzoge MRS 0s),

predi cted which of these dosage forns conbi nes oduct

benzansgsiulfongte pHaasylate|( GgaH:aaCIhéaQsSe Mr/56hd O0f EP-AR 944) and

mes{ Bl SBRaFReRhOmE R S8 cnt s coul d be i or mil at ec

as oral solid or oral liquid dosage fornms such as
. tablets, capsules, coated or su?ar coated tablets
Calgiusmanaanel blegkess)| are; s calied, fealGiv artagerisishar orlcium

l v
ock ¥ Pind o R Ens 1 etosle BLARKFE RTINS Brongt an
relax bfowel varsselsoThegrase dseddo areat bighr bledd présslirepangina ( chest pain

accordi ng to the resenI i nven rel,ease
%)

t
or digeamiart Crkser by geledp eeﬁtsgpﬁfydgqhmear{'@g?@shpad SBme
arrhffeRas ed by either

Object of the invention

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

dose combination dosage form.
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maki ng a powder m xture or a co-granulate of the two
active ingredients with the necessary excipients.
wolawsywaes208f or a conbi nation of tel m sartan andPCT/EP2005/011596
am odi pi ne, this approach turns out not to result in a
dosage formw th sufficient product stability. A
tel msartan fornul ati on wi thgacceptable in vivo
performance has to conprise basic conponents like for
exanpl e sodi um hydr oxi de or negl um ne whereas

Tho B8 el e IO YoMt Rk BaBR ISR RS ig bt

excl plients
canrictib@ Jﬁ@dto?éd {vaignubfahese dodhge érhey cambitiesiprotibet stablhty,

o T SR Tk S et el fuirs o
two SRS 21% ﬁﬁéﬂhﬂ@f odfidt§ bl 58 drifitta %Cél‘a@olbd or oral liquid

conp necessary excl plients cannot

dosagyepiorad stuoh asftabkenb ,Gapsulsyboatad arsugaricehiddstablels, grarules,
am odi pi ne and nore Soﬁhj sticated t ﬁhnl ues. are
oral RglufiBRS MY BIRRERISUSRENBIRBS TP DS P RRNGeS: MavEW g

expdrcPiEek k)\ﬁtrﬂfaéﬁ’&’ HBb%@eﬂ i SHBRHi3AASN o‘r!ﬁlqi%ruld Bes e forms are not

Cl rcunstances per get, coating or bilayer tab
considereda prpferced bmuwllmeeﬁaccmdlngdoltbe fpeeser m\lﬁmwm Antipstant

reledReciah ol Brvade foriy At A teald by bAR B qner
makiP@ d bbW@@r hf'itGré@pé oe§ranbilaté oF fe M8 adthas mb?écﬂ@nts with the
capsul e si zes ke O or bigger would be required for

necessanhexgipigote Imwmaﬁaiqr @eompinetian pétemsqgm angpmdodipine, this

coerPsbf GRS P AR SRR APTLRSY pRaRc iy o
telmidabahdomaulation evigy amideIeah Vigoperfornanoe igis to comprise basic
anm odi pi ne. Surpri si y the saq co?]%&ti articles are
compgpenis Apdor ﬁxqmeleasqeﬁmmﬁyda% de 9 w% preas gmlodipine is
sur FghPAcH SEEERDETAGH Lt (S RERRERITYERLRE o be
usediin a:telmdrtambrmdmmoat ¢hdresterdiaatuls| inttiye aopodipina cholegpule appear

10 b EPIEECIP TRIOV SIS AATS SRR i aveURe ShEainct e e
stanb&8IdASF0EER of directly mixing the active components with the necessary
excipients cannot be applied to a fixed dose combination of telmisartan and
amlodipine and more sophisticated techniques are needed to separate the basic
telmisartan formulation from the amlodipine drug substance. Under these

circumstances perlonget, coating or bilayer tablet technology could be used.

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

Another approach is to apply a film coat to the pure amlodipine drug substance or to
granules/pellets containing amlodipine. Surprisingly the so coated particles are not
stable in the alkaline and hygroscopic milieu of the telmisartan formulation.
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and anl odi pi ne best, is a bilayer tablet. Summary of

the invention In accordance with the present invention
wonoeislesms associ ated with the preparation of arPCTE®2005/011596

dose conbi nati on drug conprising telm sartan and

am odi pi ne can best be handl ed by neans of a bil ayer

phar maceuti cal tablet conpriging a first |ayer of

telmsartan, preferably in substantially anorphous

form in a dissolving tablet matrix and a second | ayer

of ani odi pi.ne. | I Si [ i t
The RiasPinveRLos iRt K, sl Hastheiopdon Kk mhion
combih8y aeeguatd drugetability; bffﬁi;ﬁp andienf refbassodilbothactife irigredients,
poorly water-soluble telmsartan, thereby facjlitat]

pharmecelsigied eRiascyand TahiablodnanLTgRpP dPcacebInAlansideimisartan
. il d d I f anl odi pi .
and SRLFARRRESE S pdaveH ! OO o e anil iy

probl em caused by the inconpatibility of am odi pine

wi th basic constituents of the telm sartan
formul ation. Definitions As used herein, the term
Summt Egﬂ{gjr@lewoﬁnorphous" refers to a product
—-Co'z%-r?rn'g—cmvrphous constituents in a proportion of
t 0 . 0, r i .
in acBrd FREwit e, lebfi Mteliah ofiieine aStomiel BRI Béparation o
a fixe"diglaw bgmmdftw@i @’lugnmrmpriéing tdlmisartam angbmlodipinet Garabest be
t abl et base fornul ati on havipng.instant rel ease.(fast
nandiec B TRaTS91 & R RIATTRCEUEH 480 P LGP S AL By B er ot
telmiggﬁgﬁ,sﬂt)l‘élfé’i%bﬁ?ih s"ﬂﬂ)%?é?ﬁ%ll %d#groﬂ@ﬁnrhﬁﬁﬂh dissolving tablet matrix
I'sintegrati’ng or erodinhg tablet matrix" refersto a
and alsacond éaytar odlamladipirte ibses disirdegnatting ios iereding igblieh Biadiix.
rel ease characteristics that readily disintegrates or
erodes in a physiol ogical aqueous medi um Dgscription
The %bléthé’cdo?diﬁ@_ttb% rddont thvansien protites kilaryehr pRFidtBgerndent
the present “i nvention represents a pharnm
dissolution of the poorly water-soluble telmisartan, thereby facilitating dissolution of

the drug at a physiological pH level, and adequate stability and drug release of
amlodipine. The tablet structure also overcomes the stability problem caused by the

incompatibility of amlodipine with basic constituents of the telmisartan formulation.

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

base formulation having instant release characteristics that readily disintegrates or

erodes in a physiological aqueous medium.
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ceutical bilayer tablet conprising a first |ayer of

telmsartan in substantially anorphous formand a
weeamwrndsdoayer of aml odi pine in a disintegrati nGCOEP2005/011596

eroding tablet matrix. The active ingredient

telmsartan is generally supplied in its free acid

form although pharnmaceuticagjly acceptable salts such

as the sodiumsalt may al so be used. Since during

subsequent processing telmsartan is normally

dj ssol ved and t.ransformed into a substantially
D%@Q@%EQG—%%&QEM initial crystal norphol ogy and
_particle size are of |ittle inportance for the
A fixesh flope sombioatian BeeRHIGIRHTE IS AYRNIgn rgpregegts a pharma-
ti Fi§bat irePiagBF af Rfpfisariani ik sUBSHR
ceu Ig?le@}elayreé?i&?lgﬁé%@@vlel ggglI omea?at es fr ?%r%ﬁé sSt arti nlgny
amorpioeisifatm amdga segorud @yiengf ainfodipinerin eodisiategratiag er eroding
wetting and dissolution during further processing.
tablegialfiXnt i al I y anor phous tel misartan may be produced by
any suitable nethod known to those skilled in the art,

for instance, by freeze drying of aqueous sol utions,
The eoting ingredieotieimisartgais generlly sugplieq iniity fgensid forry although

sol vent deposit] § I rdd ;
onarcKERaeREGiT0R S0 RUEE 25360 HEMTrf SaR Th8Y R8T 6. Sinco
durifigeS b sER{UAR précassiRAteitishstan hensprallyf disselped andriyansformed into
met hod described in WO 03/059327, A hilayer tablet .
a subgtapkialingmosReus forEs gﬁtmi'%l\ﬁéx'ﬁt%wob@r@?é( Rpd PERICe Rige are of
o o i AL RN Erndl Bty s By
tabletdornadlation obtainect. It i3; bbweved plefeeresttogrgtave agglomerates from

ino SBa et s e T PP gy LG L5 BB on
e o) g, 40/ 10", 801 10 o, 20/ g, 40/5
Subsigntia/ amotph@ & 2lrBisatian 4042b6 pieduged IBwARY sufigblefmethod
known to those skilled in the art, for instance, by freeze drying of aqueous solutions,
coating of carrier particles in a fluidized bed, and solvent deposition on sugar pellets
or other carriers. Preferably, however, the substantially amorphous telmisartan is

prepared by the specific spray-drying method described in WO 03/059327.

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 20 mg, preferably 2.5 to 10 mg, of amlodipine.

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

Presently preferred forms are bilayer tablets comprising 20/10 mg, 40/10 mg,

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

telmisartan and amlodipine, respectively.

The first tablet layer contains telmisartan in substantially amorphous form dispersed
in a dissolving tablet matrix having instant release (fast dissolution) characteristics.
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tel msartan and anl odi pi ne, respectively. The first

tabl et |layer contains telmsartan in substantially
wanwrepagaes f orm di spersed in a dissol ving tabl ecTaR0E%11596

havi ng i nstant rel ease (fast dissolution)

characteristics. The dissolving tablet matri x may have

neutral or basic properties,galthough a basic tabl et

matrix is preferred. In such a preferred enbodi nent,

the dissol ving natrix of the telmsartan |ayer

The SRS FTo ARk 845 PaveelWarly A5 ko dhiaind e basc

tableﬁ%ﬂﬁ@i'x% pRdfefrddlt abI e basic agents are al kali netal
hydr oxi des such as NaOH and KOH; basic am no acids

such as arginine and |ysine; and megl um ne (N-nethyl -

e
compriSes anizeitysgearitea viatehsalsibiodinent ahdy opienaliyk ether eXC|p|ents and

gl ucose; oligosaccharides |ike sucrose, anhydrous
adjuvaBiose and | act ose nmonohydrate; and sugar al cohol s

Speé'ﬂg%x?ﬂ[pﬁ’éé o sw%‘é‘ bEng aéﬁnl’é erepélkﬁp Fhéfﬁi hydtbxides such as NaOH

erre e ot her” exciplients
and ¥ ppasid Jawanasmrsuchfasr aigiinaand Iysiee,eamda theiglamine (N-methyl-
i filler Iubrte s, flow control

blnder , . .C i ers,
D-glygamine N?&é’[ angimeglupine 6?'&9(%? | ubilizers,
Speeml:%&b@l@&@ﬂéﬁtamwbu@mmﬁm éﬂéréérbbﬁydr%t@s“lﬁjch as

emul sifrers ecific exan'p es of which are grven
monoeamharrde@dmeﬂumﬂe wilighsacehagdes filke sHprase, aawdrous lactose and

o GRRERb b AL GBI B, S8l oo

Sorlsitéet 5 4 préferreA@muant.di c, fast dissolving tablet matrix
is obtained. The first tablet |ayer conposition

Theg?éh@fr@(qlWe@@rﬁm/@%@dJQV@@SaﬁeWpr ipsianes, selgntgd frompbigglers,
carr élgp%llli‘fr@aﬁs, fl?)g\agghmf& gteFsz ril %lﬁgai‘éﬁq @tardc?r% solubilizers,

coloﬂﬁ \dge?/ﬁs gm-ﬂl‘:@mtﬁdﬂlageﬁﬁs tsuridCtantts %\dfenwﬂsléers @pebifie examples of
uent er)

WhICh are glven 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:

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

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

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

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

1 to 10 wt. %, preferably 2 to 8 wt.%, of solubilizers;
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O her (optional) constituents may, for instance, be
chosen fromone or nore of the foll ow ng excipients
wandicmusaej uvants in the anmounts indicated: 10PCT/EB®005/011596

Ww.% preferably 15 to 25 wt.% of binders, carriers

and fillers, thereby replacing the water-sol uble

diluent; 0.1 to 5 wt.% preferably 0.5 to 3 wt.% of

| ubricants; 0.1 to 5 w.% preferably 0.3 to 2 w.%

of flow control agents; 1 to 10 w. % preferably 2 to

pQ @\'Ség)ab ]:"’tz} r%/%tegérébﬁ% Hgg %5"’3‘% ‘;Tl'rfﬁgoﬁég'i‘t\gﬂ 1%5
570 B oo 2 01 e 200

a@,@att@ 5 \6t.1 proferalily 0095 s} & MeFaLphsusiastants and,emugsitgrs.
surfactants and enul sifiers. The second tablet |ayer
conmposition conprises am odi pi ne di spersed in a

The desomd eatgstdhyéocampesition ngntpa:bbeiarrﬂampme dispersed i m a disinte-
instant rel ease (fast djssolution eristi
gratimgor @redingdaplat mag%hazélnsdnﬂam ‘%S'ﬁsqu’d ave
G r I
charygga'tﬁlrsg & 'I*t%]l &IP n@‘r’railﬁbggleﬁééﬁg t?té gfiffta 9"9'5%2%%"5?“2??'235 acidic,
neuteattowdiveakiy basib @roperiies cgnattrabgtablet enatdik hgimgmpreéferred.
conprises one or nore fillers, a disintegrant, a
| ubri cant and, optionally flow control agents, binders

Ina ?Fef@ﬁbw@ﬁt%dﬁfeh?rthé)ﬁélmegﬁétmg?‘&de@@m@/ﬁfélm c Pfl@éé Bfle or

lers for the second | ayer dre selected from
morgfitlers, eslisintegrany, aﬂutm@gémd; aptienallytfloveeontrol agents, binders or

poly et AP BB 5 pHhBRGR are, “albasi o cal ci um

phosphat e anhydrous, sorbitol, and xylitol.
Particul arl i/h preferred are regel atini zed starch,

Prefaired difesssfonthe secansl lnyenae S%|%t§§|ff9re ahe gtm%ﬁ@@%ﬁmgaof

oro i) 8oREC phERkRRSCREIIORL oGl i)yt lctoe
mon@hy@#aaé,e:hbéﬁcbalwhrarphosphate anhydrous, sorbitol, and xylitol. Partlcularly
preferred are pregelatinized starch, microcrystalline cellulose, dibasic calcium

phosphate anhydrous and lactose monohydrate.

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

ly preferred is magnesium stearate.

Preferred disintegrants are selected from the group consisting of croscarmellose sodium
(crosslinked carboxymethylcellulose sodium), sodium starch glycolate, crospovidone
(crosslinked polyvinylpyrrolidone), corn starch, pregelatinized starch, low-substituted
hydroxypropylcellulose and microcrystalline cellulose. Particularly preferred are sodium
starch glycolate and crospovidone.

Preferred binders are selected from the group consisting of polyvinylpyrrolidone
(Povidone), copolymers of vinylpyrrolidone with other vinylderivatives (Copovidone),
microcrystalline cellulose, hydroxypropylmethylcellulose, methylcellulose,
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ly preferred i s magnesi um stearate. Preferred

di sintegrants are selected fromthe group consisting
wohomrrasoar nel | ose sodi um (crosslinked PCT/EP2005/011596

car boxynet hyl cel | ul ose sodi um, sodium starch

gl ycol ate, crospovi done (crosslinked

pol yvi nyl pyrrolidone), corn-gt.arch, pregelatinized

starch, | ow substituted hydroxypropyl cellul ose and

m crocrystalline cellulose. Particularly preferred are

hy BRI e Ak e B AL LBRAC Pl Ban PRIBHEE dre

rom e group consts

hydnosy propyirethyicelukdes andReovidome) , copol yners of
vi nyl pyrrolidone with other vinylderivatives
(Copovi done), mcrocrystalline cellul ose,

Part%@%ﬁf%%{% g@érﬁi% ?@%(%%%@Eﬂacbé?tl Iﬁ er composition are pregelatinized
stargh agdicaitmicraoegktalline chllulPae taisdhbse fillensresine addidionally serve the
hydr gxypr | met hyl cel | ul ose and povi done.
PUfH@éﬁ‘?‘*@ﬁB‘&B%Ogﬁ'éﬁﬁ?gf@&{fi |l ers of the second tabl et
| ayer conposition are pregel atinized starch and/ or

m crocrystalline cellulose as these fillers can
Prefatredtficynapmiyol agents areecqllgigal sdicon dioxide@nd talc. Particularly

I SLR ant,. .Preferr. flow control agents are
pref%l(gg{jé% gglio@"igllﬁ'lggﬁ ?)Sglgde and talc. Particularly

preferred is colloidal silicon dioxide. The other

exci pi ents and adjuvants, if used, are for exanple

The adhesrxeipianisrand adisvaiisnt uspdsarerior sxample soloripg agents
. I . H . . R - t -
inclciflf oo 3RG pIAENBEAGS OB Bdeyr POMErabi V1 to 10

wt . % of am odi pine and 50 to 99.5 wt.% preferably 80
w.%of fillers, er exci pi ents and/ or

to 99 .. The ot |
Theé&FBO‘éFﬁ@e layer ?QTPPP%P%HQ@@?V%]B’I CPRIEESS, Q) 1Bi S0t %, paeferably 1
B i t o i 4t :
fo 1 . o P FIL I Yo giyPadprolpb il SRR o fifbrs
The thaexcipiénistandior adjevantal@rg, or hstance, \seledi®d friohobinders (0 to 7

. ORI B o clratrs 0 22 et 5 . ),
lubriBa”IsSOAB ¥ 3 wt. %, preferably 0.5 to 2 wt. %), flow control agents (0.25 to

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

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

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

used; preferred solvents are ethanol and purified water.
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 tabletting mode. However, care
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0.1 to 1 w. %, specific exanples of which are also

gi ven bel ow. The excipients and/or adjuvants for the
weecawnds2abl et | ayer conposition are preferabl pcthmos®so1ise

such that a neutral, disintegrating or eroding tabl et

matrix is obtained. As solvent for the granul ation

liquid, which, as a volatilegconponent, does not

remain in the final product, nethanol, ethanol,

i sopropyl al cohol or purified water can be used;

oo S RISl B A B A 7y 18 e

layerC FHréfepablly OtheYa@Baf ity comE'ré@_ycm fdredlapplied daridg tonipvession of
he Br esent invention, the first and second tabl et

the fitratyté led dmss 4o the AeMpEgsSiRN tsap ABBLRE dUFANg KeMpsaRFion of both the
first g@@%rgéo'?)&r] %@4&? I%?é(r%ris ﬁr?meefa[nggeo??rorﬁ 190 gne@%g\?z \iﬁs?&ce, the first

a brlayer l'etting no

tablet dayes moay Beloniprsesedat moderatp forceaof 4tcc@ &b, whereas the main
conpression force for the first tablet |ayer,.

compriessioN:® ffst plkg SLEPNG 1ayer ihBeRRHmR KN RN oA Ky

Durir‘n’% blis\eraaBRt ﬁﬁﬁig?é‘s&én bB8qhAteLoriARPktibAYRIwéEn iHetwo layers is
C re orce appl f both

npressi on pl 1ed during conpression o
achi¢ved by vistueaoidisiance dtiradiiont forepse(irtermpolecutaidoicagyandmecha-

. from1-10 to 1:2. For [(nstance, the first tablet |ayer
n'caldﬂgﬁ%gkmﬁﬁt@@?th%tpa%'ate force of 4 to 8 kN,

whereas the main conpression of first plus second
| ayer is performed at a force of 10 to 20 kN. During
The bilaysrdableipbtainashinieass ibe agivgiagredisiis rapidlyandin a largely pH-

nasGERGTabHB0: o B pRRER AP b s Manso mig anc
reledBeChixhBirfigior fratBoh e6turmiaigvdthive essstthanp@ ire! es.  The
bi | ayer tablets obtained rel ease the active

ingredients rapidly and in a |argely pH ndependent

In a{cﬁ%@érgc%; vr\r/]ﬂfﬂtﬂg% épé%ngg@éaﬁg ﬁ,ﬁguﬁgﬁﬁgﬁiéﬂpfr‘g\gﬁ%ﬁd@é@&§tion rate of
the aagtivelingredients bind, ingsetituian df Ielmisartamisaachie vkth dNdormallly, at least

t he present invention, a substantially |ncreas ,

70%qrg B et RS S0P PHEeIBVeS Al isbeliee i 0 min
particular, of telmsartan is achieved. Normally, at
| east

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 aqueous solution of telmisartan, at least one basic agent
and, optionally, a solubilizer and/or a crystallization retarder;
b) spray-drying said aqueous solution to obtain a spray-dried granulate;
c)” mixing said spray-dried granulate with a water-soluble diluent to obtain a
premix;
d) mixing said p.remix with a lubricant to obtain a final blend for the first layer;
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70% and typically at |east 90% of the drug |oad are
di ssolved after 30 min. The bilayer tablets of the

wonrem®as208 nventi on tend to be slightly hygroscepr@rando11596

(i) a

are therefore preferably packaged using a

noi st ur e- proof packagi ng materi al such as al um ni um
foil Dblister packs, or pol yprppyl ene tubes and HDPE
bottl es which preferably contain a desiccant. A
preferred nmethod of producing the bilayer tabl et

ac or din tﬁ% a{fyo Eé‘tn%{ §t§? tex{:@’eﬁﬁ a‘?\@{)&o??{"[‘kéﬁ% iﬁiﬂ%ny of steps a) to

prepaa -Ng an aqueous solutlon of telm sartan, at |east
one ba5|c agent and, optionally, a solublllzer and/ or

Rioyisling pisesondiablet RYREFOMPPSEPAAY. dr yi ng sai d

S0 o SRS R0 B R g R oB 0 o Ll ¢

di | uentpleadielgt ahe :acpvemngredi)anm anicg:llplaed Cer e pharmaceutically
a lubricant to obtain a

| ayer; e@CQ%’f‘@QJﬁaWW th%f&@% hgn%tq{emoéﬁcf‘?lﬁf%nﬁgwa‘?%t'a‘ agents and
o) Uvaris 6 ale Bt} BREr Sl in bt oviding a

second ayer Ccompositl y a) a di'rect
conpr-esxitionally ouhwsscxaamp‘rg éhagn”llxteresttbwgiif a s@reﬁmungorder to

accept AAGCGRN SRR PGS A1 [P TS FRpEnt it

cont r.ol pigaiNgStheNhidi R Wftﬁ%ﬁﬁirﬁngl@&bﬁfem&@kh as a Iubncant in a
excipients in a mxer; - optionalTy dry screening the

m xt ur emixer dngrder tocbiain thﬁ flﬁﬁh@?mt)@s@@@f egat e
R A R A
as a | ublehaimgt the active ingredient amlodipine or a pharmaceutically
acceptable salt thereof, one or more fillets, binders, disintegrants and
optionally other excipients in a mixer,
- granulating the mixture by adding granulation liquid, preferably water;
- wet screening of the granules through a screen in order to segregate
bigger agglomerates;
- drying of the granules in a fluidized bed dryer or a vacuum tray dryer,
- optionally dry screening of the granules through a screen in order to
segregate cohesive particles and to improve content uniformity;
- blending the granules with remaining excipients such as lubricant(s) in a
mixer in order to obtain the final composition.
c) a dry granulation process comprising the steps of
- blending the active ingredient amlodipine or a pharmaceutically
acceptable salt thereof with either a portion of the filler(s),
disintegrant(s), binder(s), flow control agent(s) and lubricant(s) or all the
excipients in a mixer;
- compaction of the mixture on a suitable roller compactor;
- reducing the ribbons obtained in the previous step to small granules by

suitable milling or sieving steps;
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m xer in order to obtain the final conposition; b) a
wet granul ati on process conprising the steps of -
wohersdusmst he active ingredi ent am odi pi ne or &CT/EP2005/011596
pharmaceutically acceptable salt thereof, one or nore
fillers, binders, disintegrants and optionally other
excipients in a mxer; - graulating the mxture by
addi ng granul ation liquid, preferably water; - wet
screening of the granules through a screen in order to

segregat e, bi rate I n f the . . .
gr anul e@tf%aﬁga ‘389369 @??&'ﬁ‘o\\»j "a&\')ﬁ&‘%ﬁﬁ%&’@&{ﬁ Ih a mixer in
dryer; ord@Ptd 8P helfialcongriti, of the granul es

through a screen in order to segregate cohesive

(iii) pacempressingnthet fiyst apd eeeord takiat layRr cemppsijion-from step (i) and (ii)

asSh bR Bl HoES 1Yo B POEE CLEL Che

final conposition. c¢) a dry granulation process
conpr|3|ng the steps of - blending the active

To prevele @ fisat tabiatdaer campesition,an ARHEEUS AHRIING selliga fpkmisartan
is p%ﬁ!a ec{ Lg‘é{:lg%@em%d ﬁbeécg% ?re@%r 'n? uRfied Watds \Mﬂ? 'il‘)(eggﬁlg of one or

ontrol agent
moré basiccaygnts Jike sodium hyr@romdel emdameglumm @ptienally, a solubilizer

andfee A aensIaliZationdaidTHg el 8 S Wik A At anient of the
starﬂﬁié{d@é&ssscﬁﬂtlér?lssgag%rg%f 4‘6% 88 vm%spféfém&y D ltb I309W10%.

vi'ng steps; - [ endin he granules with
Theraepabus Bglemnu@tlmn spiiay- clxlemi atgoonhtemmatur@ astpreferably @t

nerd o REPETA4 A sof FEBIERS bfeldd bpBl B figeBburent o
countercurrent spray-drier at a spray pressure of, for instance, 1 to 4 bar. Generally
speaking, the spray-drying conditions are preferably chosen in such a manner that a
spray-dried 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 between about 80 and 90°C while the other
process parameters such as spray pressure, spraying rate, inlet air temperature, etc.
are adjusted accordingly.

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

particle size distribution:

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

After spray-drying, the active ingredient telmisartan as well as the excipients con-
tained in the spray-dried granulate are in a substantially amorphous state with no
crystallinity being detectable. From a physical point of view, the spray-dried granulate
is a solidified solution or glass having a glass transition temperature Tg of preferably

> 50°C, more preferably > 80°C.
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on a suitable tablet press to forma bilayer tablet.
To provide a first tablet |ayer conposition an aqueous
wabhbmlsmes sol uti on of telm sartan i s prepared BET/EP2005/011596

di ssolving the active ingredient in purified water

with the help of one or nore basic agents |ike sodium
hydr oxi de and negl um ne. Ontfonally, a solubilizer

and/or a recrystallization retarder may be added. The

dry matter content of the starting aqueous solution is

a7 80 e S bl I RLGUARI e Bgdhertory
granh%f@?fréﬁe %bnfar e 5&@*2'032) Fﬂrtsl WW@ of basieeigdnt &A8, optionally,
|ns ance, between 50 and 0Cin a co-current

solubmzeroamd/@rcwstaélmatlgﬁrrgtardet er at a spray pressure of,

rho{ i B3GRl edlihe pGORSLELAT B5E8ATS: o0 855 .

preférabiBe@ fo 80 ait.93, b@ééﬂlod Ith@ol/egjmmﬂltlaé firsh tabletlager composition.
residual hum d|t of % .preferabl
The jubrisniisrganarally #dded tﬂm Pf&m%y&ﬁe r?énot)tft} of tQaf @%d\ﬂ %,
let 6 r
prefélj&% Po&lt ﬁ 2 @t /% tb%@@ cﬁt %épf i ytaﬁfét%%éé%ggepgsmon.

pre erab a va ween a out 80
Miximdpiis &tmbd onit Iiretqustagessl panamhtstsrrsxmg ste@thesgpray-dried granulate

and ﬂprega sant. %%&g%%%? H%lﬁt@e)ﬁ ‘Iq?-:qgngtg,s% B:]D 7 urﬁ%? gqlgblender and
ina ?Q{:%d\jm i lh% s%;ﬁtfh%rlﬁﬁhé‘arﬂ i§ bl&\d@@l"\ﬁlﬁﬁ tH@Me"hﬁixt bl‘éferably also

article size distribution: dio :
under enelitidsisyof high nheaﬁd' he methaehef the énvaniionyis mV\tGUGSBOthted to

thesE3Rxa s RrlUtestirth SEGtv, nbelie iliel i Spedyrog may be

empY&idd |ﬁ%téﬂ'§3c)elﬂ°}léhcﬁak§ if &t babsrfliont stdp ftyahaxg)dsmﬂas e.g.,

granulate are in a substantially anorphous state with
contamafmsmmwmhnm@rnnﬁdlﬂt? gEeeaindbl e. From a physi cal
poi nt of view, the spray-dried granulate

To provide a second tablet layer composition comprising amlodipine, several different

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

granulation or roller compaction process.

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

the steps of

(1) producing a composition consisting of the active ingredient amlodipine or a
pharmaceutically acceptable salt thereof, one or more fillers like e.g. microcrystalline
cellulose, dibasic calcium phosphate anhydrous or pregelatinized starch, a
disintegrant like sodium starch glycolate or crospovidone, a flow control agent like

colloidal silicon dioxide and/or other excipients by mixing the components in a mixer;

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

segregate cohesive particles and to improve content uniformity; and
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is a solidified solution or glass having a gl ass

transition tenperature Tg of preferably > 500C, nore
wonefomugtoy > 800C. Based on 100 parts by wei ghPCOEP2005/011596

active ingredient telmsartan, the spray-dried

granul ate preferably contains 5 to 200 parts by wei ght

of basic agent and, optionalky, solubilizer and/or

crystallization retarder. The water-sol uble diluent i's

generally enpl oyed in an anount of 30 to 95 wt.

o TR Bttt BATE SN oS o b
Iubncﬂﬁﬂ@ﬁ@édéﬁn%@ébrb@b i@ mix&ni X in an amount of 0.1 to 5

% preferably 0.3 to 2 w.% based on the weight of
the first tablet layer conposition. Mxing is carried

oo APt B Ao Pl rroor s
premg;e‘édﬁgl a hRyrosheat graglilatdredth stitable €iled Suchead midrocrystalline
celuigoniAetess MRNERKTBGAT AIoapiotalsiug] phagalizte AQBYGToUS, aRd wet
bmdlﬁg%gjowtéjgﬁcﬁgis 'ﬂp&ﬂ»@@ ylm-erﬂﬁ/léﬁlhr&% & pdvidorid) s Pants such

se m xi ng pr ocedures a
as cr@epemdbhg anall aptionally omensmtaglem)@qmdmseégg‘b)]nwatlon of the

o L S ST SR 08 SN
purlfleﬂt\ﬁé@? df dirkardf) Agel HE;h Q_Héd?rg?&h@iatlén s Q%Lﬂaﬁb'l@Wet screened

er conposition conprising a i pi ne, several
througrf &re pppropriate sieye @n bs@queaﬂy daad wsingsa duiced dryer or a

I h ire
vao 7 By Bl TBbicERY 8RS 2 bugBhy B ahe f fyBlign an
apprBpRaRrSiole. Aftdreridfibri 6f terabieht ¢for mxariptes margneglurhstearate)
second tabl et |ayer conposition of ani Odl:ggl ne

and/ @ir cslaer @(ﬂ@iﬁ@@sﬂ‘@"ﬁ%ﬁ@e‘§§3l%@ﬁﬁﬁ ins® frgeta kecnélﬁg 06@ high shear
) producing a conposition consisting of the active

'ngr edi ent anl odi pi ne or a pharmaceutically acceptabl e

salt thereof, one or nore fillers |like e.qg.

m ¢rocryst al li ne
Alternative methods for wet granulation of active ingredient and excipients with the

mixe.

granulation liquid are fluid bed granulation or one pot granulation.

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

excipients, like glidants, lubricants and antiadherents.

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

in order to improve lubrication.
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cel l ul ose, dibasic cal ci um phosphate anhydrous or

pregel atini zed starch, a disintegrant |ike sodium
webterspas@Bycol at e or crospovi done, a flow cont POI/ERQ®EN11596

i ke colloidal silicon dioxide and/ or other excipients

by m xing the conponents in a m xer; (2) optionally

dry screening the conpositi.om of step ( 1) through a

screen in order to segregate cohesive particles and to

i mprove content uniformty; and(3) mxing the

For t&grﬂ)ﬁéuél vk ﬁt&}eftezgag@% aﬁc%g c!nﬁg?% Eke%)éh&nmygﬁ{ﬁ? SH&separate

table f R r omiFdsiidrRichrabé @On@ﬁéﬁbd@h@bﬂﬁyeﬁ tablet press eg a rotary
phar maceuti cal |¥t accept abl e salt thereaof is p

press in H?qwbl@avegﬁefale t!ﬂgdﬁgﬁgt'art Qimanngydessribed @ p@?slnsqf@'ﬁr to avoid
any %?)gglc%rn?%ﬁa fiidh! Béﬁﬁe& lthéJ dbt ylg#fé%t&ﬁﬁch‘@&ﬂm%é ng:l?(rj]géompo-

asic cal cl um phosphate an ous, and wet
sitio @ ahtodipitie) sanyhycinuiate regisues hhyé ¢e bk davstellpremoved during

povi done, disinte nts.s as. Gr i,done and
tablqimg swtpysetsﬁevorge W'@Ltj%@@ i fhe % inghehanper,
t he powder is pronoted through the addi tion of the
granulation liquid (for exanple purified water or
A methbd misispribadi taboveicgh kehesad for dinei manusactuteeotya dahletaccording to

d th t
the ReEBREOURFYS G ed 'DAERG Hon e AL eapy erecpiiiian ity the
treathiciit di”p‘fé\r/ent'ﬂheoidé{ b@ﬁ’daﬂér@@éle@%oafrénﬂhblgwab lowngisling of chronic
screened through an appropriate sieve, After addition

stablef angiea) vagaspastic anginacstielke enyeeaidial infatienr arsieatigehemic
attac%alcghagéth\?ﬁe%} ?ﬂfuﬁ %ﬁﬁlﬁ%@%&lﬁ%l?éag{a %Qﬁgtte'snm@u ifh Fssistance,

imp d@oé@tol@@nc@r presldiuabews ijeG\ZUiabeteslg’reelﬁuermalaewb
exmﬁ‘ents with the granul ation_liquid are fl uid bed
nephypratiyameiabglic syndrpaie (§yagdiona Perp %ﬁtycﬁk‘.%l' erpig | er

hypé?ﬂ!ﬁ?i{érid%‘?n@%le‘va CTRJ‘ @ﬁﬂ’%rﬂ%nﬂ@’loﬁé - ?éeicﬂ{?e pPoteliElevated

am o ne or a pharnaceutica
seruditcomdeaiitations! af Ilpbproeah a)i elevatqubseruat corhrmrmsedlpplcént S
used in the direct cogﬁre33|on

homggygipkice € W%ﬁ’ SRR CANGRMERLON gfrlg\?v?c?eﬁsny ||poprote|n (LDL)-
cholesterol, elevated serum concentration of lipoprotein-associated phospholipase
(A2), reduced serum concentration of high density lipoprotein (HDL)-cholesterol,
reduced serum concentration of HDL(2b)-cholesterol, reduced serum concentration

of adiponectin, cognitive decline and dementia.

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

diabetes, dyslipidemia or dementia.

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

are given:



exci pients, is processed through a conventional roller
conpactor to formribbons, which are thereafter
weceommagas down to granul es which are optional | pCmiERems/ 011596
with other excipients, like glidants, lubricants and
anti adherents. First and second tablet |ayer
conpositions as descri bed abgve can be conpressed into
bil ayer tablets of the target tablet weight with
appropriate size and crushing strength, using an
appropriate tablet press. Optional an appropriate
F°"BEEﬁFﬁhFX?Uﬁ¥?§ant spray system for the dies and
punches can be used during manufacturing of tablets in
order to inprove |lubricatiaqn.For the productjion of
Exampleal:sFelmisadas 8 mg oArmodipingd Oymgs2-ayen tSon,
the separate tablet |ayer conpositions can be
conpressed in a bilayer tablet press, e.qg. a rotary

press in the bilayer tabletting nmolsf in the feefner
Jdescribed above. In or qdP9t o dvipigiany - Amlodipme

Telmisadérd | ead to deconpodiOtPdn of arfiCs®¥pi ne), any
Somgﬁa?&bﬁ&ﬁ resi dues have.7ko be carafagobl y renoved during
Powéqg etting by intense;§§ﬁ5ion of hgedie table within
%e t abl eti ng chanber. gethod d%%®5ibed above can be
Meglyot8 f or the manufact #*&%f a tablPel according to the
Sorbjjolesent i nvention to 337&80 hypert@®@¥on either al one
Magfdsiun\sté48R1 nati on wi t hgiobe treat maszor prevention of
Puriff %%HQLtion sel ected fromsthe group ceonsisting of
chrontc—stabte—angia depraS[{C gina, Stroke,
TotahJeimigafanlavens ar ct | or180,008 127 100C ' oy pele

5 +— )

Amlaipirgasdsylae heart fail ul2g00car di ovascul ar di seB48,
Micrgér%pa(ﬂﬁ'n@%elldldgém in resjglgapce, inpaired gl ucosgooo

. to erance re-dlabetgﬁgoéype 2 di abetes nelgééép,
Dibagic geigiin P ﬂ%ﬁﬂ?opathy, tabol i ¢ syndrone (syndrome X),
Sodighestarahyglycelatel i pi deni a, S¥PBertri gl yceri dem a, £¥%®vat ed
Magh&iupstegraieent r at i ons of1.809r eacti ve protein, €).&fated

Tota?ﬁﬁm%ﬁi&ﬂ@-&?m rations gfpdobpoprotein(a), eleygseyh serum

£

concent ratrom of onMoCyStelne, ef evated serum

emtTAationm of T ow( [ty Iipoprotein (LDL)-
TotaLI' g-lllabyer tablet ga%%%b y bop ( )

* Volatile component, does not remain in final product



chol esterol, elevated serum concentration of

| i poprotein-associ ated phosphol i pase (A2), reduced
weeomsrmdgoacent rati on of high density |ipoprot ePAT/EP2005/011596

(HDL) - chol esterol, reduced serum concentration of

HDL( 2b) - chol esterol, reduced serum concentration of

adi ponectin, cognitive decliyge- and denenti a.

Particularly preferred is the additional treatnent or

preventi on of chronic stable angi na, vasospastic

Exafigh £ Feimignaan AL Aitaglfihg e BafetBBRGT |,

order to further illustrate the present |nvent|on the

follow ng non-limting pxanhlpc zft|on
Exanpl es Exanpl e 1: Tel artq.g / Am“ggibl ne 10
Congapgﬁgayer tabl ets %ePfa 'P% Bjepar t an-  jayer

AT odTr pine- L,unsutuerg%%)9 er tab|1§ ayer Tayer
Telmis3[t8 sart an 80. 000 16 Sodi umBP8f oxi de 6. 720 1.400
Sodiffonydtoride 24. 000 5. 000 KEFEPumi ne 24:4000 5. 000 Sorbit ol
Povidohé. 280 70. 267 l\/hgnesmumnst ear at e580000 1.667 Purified
Megw o<rj| * * * Total Tel ? :bgg)t an- | aygrgpg80. 000 100. 000

pi ne nmesylate 1 6. 400 ocrystalline
Sorbitgl| | ul ose 100. 000 50. %Y N

Magnesium stearate 8. 000 1.667

Purified water * * *

Total Telmisartan -layer 480.000 100.000

Amlodipine besylate 6.944 3.472
Microcrystalline cellulose 100.000 50.000
Dibasic calcium phosphate 85.556 42.778
Sodium starch glycolate 6.000 3.000
Magnesium stearate 1.500 0.750
Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 680.000

* Volatile component, does not remain in final product



Di basi ¢ cal ci um phosphate 79. 700 39. 850 Sodi um starch

gl ycol ate 6.000 3. 000 Magnhesi um stearate 1.500 0. 750
woaomlo4g208 odi pi ne-| ayer 200. 000 100. 000 Total Perapenns/o11596

tabl et 680.000 : Volatile conponent, does not remain

in final productExanple 2: Telm sartan 80 ng /

Aml odi pine 5 ng 2-1ayer tabhgtss % of %of ny

Tel m sartan- Anl odi pi ne- Constituents per tablet |ayer

| ayer Tel m sartan 80.000 16.667 Sodi um hydroxi de 6 720

Exanégégio VLdo %%gé'}ﬁgg(fg“%gé%ﬁe& um [ éyzé%ﬂl%bg% 1. 667

Purifi ed water * * * Total Tel msartan -1 ayer 480. 000
100000 Am odi pine besylate 6.944 Q 472

% of

M crocrystalline cellul 109,,.Q Qrtégﬁf) 00Q idAds
COngi,ﬁLé;,@Jm phosphat e 8§e.&5§;?§2 7 eé % pgm st ar Chayer

colate 6. 000 3.000 €SI um ate 1.500 0.750
Teim&gtal A odi pi ne- | ayeP(l’vg%B 000 1 é‘é%

Sodium hydroxide

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

Amlodipine mesylate 3.200 1.600
Microcrystalline cellulose 100.000 50.000
Dibasic calcium phosphate 89.300 44.650
Sodium starch glycolate 6.000 3.000
Magnesium stearate 1.500 0.750
Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 680.000

* Volatile component, does not remain in final product



Total 2-layer tablet 680.000 * Volatile conmponent,
does not remain in final productExanplq 3: Tel m sartan
weoeQoos48208u11 odi pi ne 2.5 ng 2-1ayer tablets %of reamP200801159

Tel m sartan- Anl odi pi ne- Constituents per tablet |ayer

| ayer Tel m sartan 80.000 16. 667 Sodi um hydroxi de 6.720

1. 400 Povi done 24.000 5. 00018kgl um ne 24.000 5.000
Sorbitol 337.280 70.267 Magnesi um stearate 8.000 1.667
Purified water * * * Total Telm sartan -|ayer 480.000

100.,000, Am odi pi 0
Examifie dodpyeieaR a0 budy b @siofe 18t s st .
cal ci um phosphate 89. 300 44. 650 Sodi um starch
glycolate 6.000 3000 M\ j y . op- 750
Total Am odi pi ne-1ayer .0 % EO T QiR 2: F ayer
c°ns§iﬂré|nfst 680. 000 Vol ag,érltgﬁggrrpg%gﬁ'?% pes not dﬁ@zgai nin

Toimisgt R BTy e oS B T v yeRee 19 T A od pi ne
Sodiuanhysigixjsiene - 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

Amlodipine maleate 12.840 3.210
Microcrystalline cellulose 200.000 50.000
Pregelatinized starch 171.160 42.790
Sodium starch glycolate 12.000 3.000
Colloidal silicon dioxide 2.000 0.500
Magnesium stearate 2.000 0.500
Total Amlodipine-layer 400.000 100.000
Total 2-layer tablet 640.000

* Volatile component, does not remain in final product



Constituents per tablet |ayer |ayer Telm sartan 40.000
16. 667 Sodi um hydroxi de 3.360 1.400 Povi done 12. 000
w6 20@48%g| um ne 12. 000 5. 000 Sorbitol 168. 640PZO/ERSINS/011596

Magnesi um stearate 4.000 1.667 Purified water * * *

Total Telm sartan -1layer 240.000 100. 000 Aml odi pi ne

mal eate 12.840 3.210 Mcrocrfygstal line cellul ose

200. 000 50. 000 Pregel atinized starch 171.160 42. 790

Sodi um starch glycolate 12. 000 3. 000 Col |l oidal silicon

Exargy: Thify SRR AR PRARU S ER T s oy

tabl et 640.000 Vol atil e conponent, does not remain in

final productExanple 5: Telmis £ r i pi ne
5 ng 2-layer tablets %fyudoof .s'gg‘laﬁi sart apai .°°i
. . - pine-
Condiith&il Pi ne- Const i t wepiablePer T Slhyer Ay €r rﬁayﬁ{ier

Telmilsgll'tarﬂ Sartan 40.000 lb'48.8(50 Sodi um1lg}égj}oX| de 3.360 1.400

Sodium hydroxide 3.360 1.400

Povidone 12.000 5.000

Megtumine 12.000 5.000

Sorbitol 168.640 70.267

Magnesium stearate 4.000 1.667

Purified water * * *

Total Telmisartan -layer 240.000 100.000

Amlodipine maleate 6.420 3.210
Microcrystalline cellulose 100.000 50.000
Pregelatinized starch 85.580 42.790
Sodium starch glycolate 6.000 3.000
Colloidal silicon dioxide 1.000 0.500
Magnesium stearate 1.000 0.500
Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 440.000

* Volatile component, does not remain in final product



Povi done 12. 000 5.000 Megl um ne 12.000 5.000 Sorbitol

168. 640 70. 267 Magnesi um stearate 4.000 1.667 Purified
woaomro4$208 * Total Telm sartan -layer 240. 000 POO/E®ODS/011596

Aml odi pi ne nmal eate 6.420 3.210 Mcrocrystalline

cel l ul ose 100. 000 50. 000 Pregel atinized starch 85.580

42. 790 Sodi um starch gl ycol ap@-6. 000 3. 000 Col | oi da

silicon dioxide 1.000 0.500 Magnesium stearate 1.000

0. 500 Total Am odi pine-layer 200.000 100. 000 Tot al

Exa%é) géeﬂ'eﬁﬁ%aﬁgqnd'm n ﬁ?ﬁ&l\é@lﬁﬂéfﬁﬂﬁ@s@éﬁ't 9%8§ ”Ot

Aniodlplne 2.5 ng 2-layer tablets % of @6of ngy

S a en D zia | ayer
| ayer Teln1sartan 40 00 J.Im h
COn;t.é,ggtsPow done 12. 0GR Om 8 ﬁ/eﬁ'é uaﬁg 12, 808%"5;%%08 500
Telmisaright O +08- 040 70 Z% 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
Amlodipine maleate 3.210 3.210
Microcrystalline cellulose 50.000 50.000
Pregelatinized starch 42.790 42.790
Sodium starch glycolate 3.000 3.000
Colloidal silicon dioxide 0.500 0.500
Magnesium stearate 0.500 0.500
Total Amlodipine-layer 100.000 100.000
Total 2-layer tablet 340.000

* Volatile component, does not remain in final product



Magnesi um stearate 4.000 1.667 Purified water * *

Total Tel m sartan -l ayer 240.000 100. 000 Ami odi pi ne
worb@maue08. 210 3. 210 M crocrystal line cel |l ul osecH@PRDOS/011596

50. 000 Pregel atinized starch 42.790 42. 790 Sodi um

starch glycolate 3.000 3.000 Colloidal silicon dioxide

0. 500 0.500 Magnesi um st earatie 0. 500 0. 500 Tot al

Al odi pi ne-1ayer 100. 000 100. 000 Total 2-layer tabl et

340. 000 Vol atil e conponent, does not remain in final

e O R0 2 B8 FAPRSAnG o2 bt 10 o

Constituents per tablet |ayer | ayer Tel m sartan 20. 000
16. 667 Sodi um hyd

5.000 Megl um ne 6.000 5. 131 84, gg,qogg' 367
ml um stearate BepPfable ur|h elred wat er jajer*
TelmlsalgtzgjlnI retmrsartan -1 a)ég- O&ZU 000 1%.%87 uou
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
Amlodipine maleate 12.840 6.420
Lactose monohydrate 100.000 50.000
Microcrystalline cellulose 74.160 37.080
Povidone 6.000 3.000
Crospovidone 5.000 2.500
Sodium stearyl fumarate 2.000 1.000
Purified water * * *
Total Amlodipine-layer 200.000 100.000

Total 2-layer tablet 320.000

* Volatile component, does not remain in final product



Al odi pi ne nmal eate 12. 840 6.420 Lactose nonohydrate

100. 000 50.000 Mcrocrystalline cellulose 74.160
wGO20@83ds#8vi done 6. 000 3. 000 Crospovi done 5. 000CE/EBRODS/011596

Sodi um stearyl fumarate 2.000 1.000 Purified water * *

Total Am odi pi ne-1ayer 200. 000 100. 000 Total 2-Iayer

tabl et 320.000 : Vol atile cegponent, does not remain

in final productExanple 8: Telm sartan 20 ny /

Am odi pine 5 ng 2-layer tablets % of % of ng

xarfils B THimfrarstl o8 G ABPRS SERITIARS AR, 174G

1. 400 Povi done 6.000 5.000 Megl um ne 6.000 5. OOO

Sorhitol 84 320 70 267 I\/hanC| um cf aar . 667
Purified water * * Tot aly, TeI n}%@{sg Iamg{loj]% 000

Constfbnf00 Am odi pi ne B&lﬁﬂl@ ay%ﬂ-O Lact osigyer

Telmlsar’rannyar are 109. Uy b‘éo 88(9 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

Amlodipine maleate 6.420 3.210
Lactose monohydrate 100.000 50.000
Microcrystalline cellulose 80.580 40.290
Povidone 6.000 3.000
Crospovidone 5.000 2.500
Sodium stearyl fumarate 2.000 1.000
Purified water * * *
Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 320.000

* Volatile component, does not remain in final product



M crocrystalline cellul ose 80.580 40.290 Povi done

6. 000 3.000 Crospovidone 5.000 2.500 Sodium stearyl
wouromroag®s 2. 000 1. 000 Purified water * * Tot al PCT/EP2005/011596

Al odi pi ne-1 ayer 200. 000 100. 000 Total 2-layer tablet

320.000 ' Vol atil e component,

does not remain in fina

product Exanple 9: Telm sartgg-20 ng / Am odi pine 2.5
ng 2-layer tablets %f %of ng Tel m sartan- Anl odi pi ne-

Constituents per tabl et

| ayer

| ayer Tel m sartan 20.000

Earilndt Tebgiaan 20 06 Enrsibld 3% Mo SRR

Magnesi um stearate 2.000 1.667 Purified water * * *

Jotal Telm sartan -|ayer

120.000 100_000 _Art-odipi ne

mal eate 3.210 1.605 Lactps
CondMufh@er yst al line cepbithiiee 83.

A
T e

6. UUU 5. 0UUU

Telmisartan 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

Amlodipine maleate 3.210 1.605
Lactose monohydrate 100.000 50.000
Microcrystalline cellulose 83.790 41.895
Povidone 6.000 3.000
Crospovidone 5.000 2.500
Sodium stearyl fumarate 2.000 1.000
Purified water * * *
Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 320.000

* Volatile component, does not remain in final product



Crospovi done 5.000 2.500 Sodi um stearyl fumarate 2.000

1.000 Purified water * * * Total AmM odi pine-I|ayer
waQedagrog 00. 000 Total 2-1ayer tablet 320.000 Yorarrdos/011596

conmponent, does not remain in final productExanple 10;

Telmsartan 40 ng / Aml odi pine 10 ng 2-1ayer tablets

%of % of ng Tel m sartan- Ampgdi pi ne- Constituents per

tabl et layer |ayer Telm sartan 40.000 16.667 Sodi um

hydr oxi de 3.360 1.400 Povi done 12.000 5.000 Megl um ne

12. 0005, 000 '

e SRR P LA a2t
Tel m sartan-| ayer 240.000 100. 000 Ami odi pi ne nal eate
12,840 3.210 Mcraocrystalline cellylose 212 nm:L53 000

Pregel ati ni zed starch 1/ 160reﬁr?l gfggel rogm%&ﬁ@ yel | ow

COnsﬁLuQﬂg 0. 500 Col | oi dgdy tgﬂ i con di Oxdy 2. 000 QayePO
Telmlls\fau alr:ebl g stearate Z. 5 U o500 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

Amlodipine maleate 12.840 3.210
Microcrystalline cellulose 212.000 53.000
Pregelatinized starch 169.160 42.290
Iron oxide yellow 2.000 0.500
Colloidal silicon dioxide 2.000 0.500
Magnesium stearate 2.000 0.500
Total Amlodipine-layer 400.000 100.000
Total 2-layer tablet 640.000

* Volatile component, does not remain in final product



Total Am odi pi ne-1ayer 400.000 100. 000 Total 2-Iayer

tabl et 640.000 * Vol atile conponent, does not remain
wonodsioagdos pr oduct Exanpl e 11: Tel m sartan 40 ngPCT/EP2005/011596

Am odipine 5 ng 2-layer tablets %f %f ny

Tel mi sartan- Anl odi pi ne- Constituents per tablet |ayer

| ayer Tel m sartan 40. 000 162%67 Sodi um hydroxi de 3. 360

1. 400 Povi done 12.000 5.000 Megl unmine 12.000 5.000

Sorbi tol 168.640 70.267 Magnesium stearate 4.000 1.667

ek 15, i 46 AP S 2t . 00

M crocrystalline cellul ose 120. 000 60. 000

Pregel atinized starch 70 056 35. n')cz Irnn C,\.

1.000 0.500 Col I oi dal Siggi CONyHioNEae 1. ARfbd ,,%b
Cons{“ﬁgngsl um st ear at e der@4HietO. 50(? Tlonasl;r Am odi pﬁnmrl ayer

0. 000 100. 000 Tot al ayer ta 440. 000 :
Telmigaialt i | e conponent, %&%donot ren&%ﬁél n final

Sodiupr ydiexidexanpl e 12: Tel3¥art an 40"MP / Aml odi pi ne 2.5

PovidBBe 2- | ayer tablets 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

Amlodipine besylate 6.944 3.472
Microcrystalline cellulose 120.000 60.000
Pregelatinized starch 70.056 35.028
fron oxide red 1.000 0.500
Colloidal silicon dioxide 1.000 0.500
Magnesium stearate 1.000 0.500
Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 440.000

* Volatile component, does not remain in final product



% of %of ng Tel m sartan- Am odi pi ne- Constituents per

tablet layer |ayer Telm sartan 40.000 16.667 Sodi um
woydiooMsxde 3. 360 1. 400 Povi done 12.000 5. 000 MegrmmRoee/011596

12. 000 5. 000 Sorbitol 168.640 70.267 Magnesi um

Stearate 4.000 1.667 Purified water * * Tot al

Tel m sartan-1 ayer 240.000 1©8.-000 Am odi pi ne nesyl ate

3.200 1.600 Mcrocrystalline cellul ose 120. 000 60. 000

Pregel ati ni zed starch 73.300 36.650 Iron oxide red

Exarpg & TSl A W0 IR S S G AR, o,
200. 000 100.000 Total 2-1ayer tabl et 440 000 *

Vol atile conponent  does hot—Frerai-p . A—fipal
% of

product Exan'pl e 13: Tel Minfe! t a1 Al ,Jm/ Araskidihdde 5 ng
Constitheéh¥E£!r tabl ets % opefupiet Ny Tel ma|5yart an- Amlgﬂhrpl ne-

Telmlsarrt]e?n[ rtuents per tabl %B Obdiyer | axggw

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

Amlodipine mesylate 3.200 1.600
Microcrystalline cellulose 120.000 60.000
Pregelatinized starch 73.300 36.650
Iron oxide red 0.500 0.250
Colloidal silicon dioxide 1.000 0.500
Magnesium stearate 2.000 1.000
Total Amlodipine-layer 200.000 100.000
Total 2-layer tablet 440.000

* \olatile component, does not remain in final product



Tel m sartan 40. 000 23.529 Pol oxaner 8.000 4. 706

Megl um ne 40. 000 23.529 Mannitol 80.500 47. 353
woOhgeagsosn stearate 1. 500 0.883 Purified wat er PET/EP2005/011596

Total Telm sartan-layer 170.000 100. 000 Anl odi pi ne

mal eate 6.420 3.210 Mcrocrystalline cellul ose 100. 000

50. 000 Pregel atinized starch79 1.580 45.790 Col | oi da

silicon dioxide 1.000 0.500 Magnesium stearate 1.000

0. 500 Total Am odi pine-layer 200.000 100. 000 Tot al

caanfih B PR 4 1 Al oy o o

tablet conprising a first layer of telmsartanin a

di ssaol vi ng t abl et 'IaI—H—X——and—a—S-eQ/eHgﬁ——l—aye-F—eé‘;—of—
anm odi pine in a disinteggati NebyRarehodi ngmi@tgfi@t
ConsiiifehtsX- 2. The tabl gdrislerc] ai m 1, 1ap8er ei n_t ellagesar t an

TS 1M asubstantially phous 3. The tabl et of
Telmigari&Nm 1, wherein the & 'S<ol vi ng %géégt matri x has

e

Poloxamet ant rel ease charact®d stics. %4/%The tablet of
Megl@hiaé m 1, wherein the 40.8®ol vi ng 2ab2®t matrix
Mannft@TPr i ses a basic agegjzo@ Wat er ag@saibl e diluent and,

optionally, other excipLents and puvants.
Magnegium stearat Pé@dﬁ @géé"
Purified water * * *

Total Telmisartan-layer 170.000 100.000

Amlodipine maleate 6.420 3.210
Microcrystalline cellulose 100.000 50.000
Pregelatinized starch 91.580 45.790
Colloidal silicon dioxide 1.000 0.500
Magnesium stearate 1.000 0.500
Total Amlodipine-layér 200.000 100.000
Total 2-layer tablet 370.000

* Volatile component, does not remain in final product
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5. The tablet of claim4, wherein the basic agent is
sel ected fromal kali netal hydroxides, basic am no
weaci@4gxe negl um ne. 6. The tabl et of clai m4pcnEee@®sn11596

the water-soluble diluent is selected from nono
saccharides |ike glucose; oligosaccharides |ike
sucrose and |l actose; and su@®- al cohols |ike sorbitol,
mannitol, and xylitol. 7. The tablet of claim4,
wherei n the other excipients and adjuvants are

Clai gl ected frombinders, carriers, fillers, lubricants,

ow control agents, crystalllzatlon retarders

sol ubilizers, coloring agents, pH control agents

1. BbhERRa el TS SR %5 3 gL AGr 8 duing
thb|etintatfik 2Rd! ass@éd?ﬂill‘égﬁr 8 arRichying (!IH 'arkgsﬁibgﬁg’ﬂ'ﬁ@ i3 erodlng

solution conprising telmsartan an asi c agent to
tabtedinmatixspr-ay-dri ed granul ate, m xing said
spray-dried granulate with a water-sol uble diluent to
obtain a premx and mxing said premx wth a

2. Th@félﬂ@ﬂﬁf d@nPPtdhéret tdiffdarklFi8dn 9 subseartRiy &im hous form.

claim 1, wherein the di sintegrating or eroding ta
matri x of the second |ayer conprises one or nore

3. L el orudleT LGP b SsaltbinrBler st s R0t feopse
¢chHrbv@fitiecs. 10. The tablet of claim9, wherein the

second tablet l[ayer conposition of am odipine is
manuf actured by direct conpression, wet granul ation or

4. 'lihé %ﬂlg ofcc? ‘Ft\lvﬁé‘re‘?ﬁ ﬂ?eeaésol%ﬂ'g t%?%{ﬁgghggpr@&i d'basic

I'rst Tayer con

ayeaftea a&ziter—é’rﬂuBl@ dilyient aﬁd Stionally eblies axtipientd 2nd Huguvants.
tablet of claim1, wherein the second | ayer contains
1-20 ny, preferably 2.5-10 ng ani odi pi ne.

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

hydroxides, basic amino acids and meglumine.

6. 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.

7. 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.

8. The tablet of claim 1, wherein the first tablet layer composition of telmisartan is
produced by spray-drying an aqueous solution comprising telmisartan and a
basic agent to obtain a spray-dried granulate, mixing said spray-dried granulate
with a water-soluble diluent to obtain a premix and mixing said premix with a
lubricant to obtain a final blend.
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9.

10.

11.

12.

13.

14.

13. The tablet of claim1l packaged in a noisture proof
packagi ng material such as alumniumfoil blister
woaalen48208 pol ypropyl ene tubes and HDPE bot t-1 eBCT/ES2004011596
met hod for the manufacture of a tablet of claim1l to
treat hypertension either alone or in conbination with
the treatnent or preventi on20f- a condition sel ected
fromthe group consisting of chronic stable angina,
vasospastic angi na, stroke, nyocardial infarction,

AP e RS NEGR e W of e
secpad 1@br Pousg mStMeeolanmoee filbers; ddasbelegsantt g bebricant and,

cnyinabie Bghtr v epTiaded SR oiligf RS alfivants

hypertriglyceridem a, el evated serum concentratl ons of
C-reactive protein, elevated serum concentrations of
Theptabtattoficteim)9, vehareirt the mdwtabieélar)ﬁf@pnm@sdfon of amlodlpme

horm st ei | ted
P ety BsF SR EpleP SERGPAABHOTBr drales cgppaction
geugg concentration of |ipoprotein-associated

p_hospHoI i pase (A2), reduced serum concentration of
hi gh density |ipoprotein (HDL)-chol esterol, reduced

85 RGNS St v Puer ot ool tfraoy
2ZM80RGBNH0BOLMg temisarbhod of claim 14 wherein the

condition treated or prevented is chronic stable
angi na, vasospastic angina, stroke, nyocardi a

‘Qﬁg fe[b?ét rbiaﬁP‘PQﬁﬁér‘eYr?tH@@ééorfd%{lé'rr EontdindPEDOMg, preferably

m a or dementi
2.5-10 mg amlodipine.

The tablet of claim 1 packaged in a moisture proof packaging material such as

aluminium foil blister packs, or polypropylene tubes and HDPE bottles.

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

adiponectin, cognitive decline and dementia.
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15. The method of claim 14 wherein the condition treated or prevented is chronic
stable angina, vasospastic angina, stroke, myocardial infarction, congestive heart

failure, diabetes, dyslipidemia or dementia.



