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rai sed bl ood pressure and congestive heart failure in
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.thaﬁ %a&%ago |ts\¢§‘|ee§§91{r§f§|rag Qp,ﬁrgwgﬁérﬁg]gb has growth-

promoting effects which contribute to left ventricular hypertrophy, vascular

di seps

thickening, atherosclerosis, kidney failure and stroke. On the other hand,
bradykinin has vasodilating and tissue-protecting effects. Therefore, ANG il
antagonists are suitable for the treatment of raised blood pressure and
congestive heart failure in mammals. Examples of ANG |l antagonists are
described in EP-A-0 502 314, EP-A-0 253 310, EP-A-0 323 841, EP-A-0 324
377, US-A-4 355 040 and US-A-4 880 804. Examples of ANG I} antagonists
are candesartan, eprosartan, irbesartan, losartan, olmesartan, tasosartan,
vaisartan or teEmisaﬂén.

The antihypertensive and kidney-protecting effects of ANG il antagonists are

described for example in the following publications:




The anti hypertensi ve and ki dney-protecting effects of
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» E.L. Schiffrin et al.: Correction of arterial structure and endothelial
dysfunction in human essential hypertension by the angiotensin receptor
antagonist losartan, Circulation, vol. 101(14) (2000), p. 1653-1659;

» R.M. Touyz et al.: Angiotensin Il stimulates DNA and protein synthesis in
vascular smooth muscle celts from human arteries: role of extracellular
signal-regulated kinases, J. Hypertens., vol. 17(7) (1999), p. 907-916;

-+ E.L. Schiffrin: Vascular remodelling and endothelial function in hypertensive

patients: Effects of antihypertensive therapy, Scand. Cardiovasc. J., vol.
32, Suppl. 47 (1998) p. 15-21; and




signal -regul ated ki nases, J. Hypertens., vol. 17(7)
(1999), p. 907-916; E. L. Schiffrin: Vascul ar
renodel | i ng and endot hel i al3function in hypertensive
patients: Effects of antlhypertensive t herapy, Scand.
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cardiovascular diseases, the gravity and prevalence of which are also affected
by the existence of diabetes, the sex of the person, cigarette smoking and left
ventricular hypertrophy occurring as a side effect of hypertension (Wilson et
al., Am. J. Cardiol., vol. 59(14) (1987), p. 91G-94G).

Type 2 diabetes mellitus is the manifestation of two pathophysiological
phenomena, namely a reduced secretion of insulin from the beta cells of the
pancreas and insulin resistance in the target organs of the liver, skeletal
musculature and fatty tissue. As a rule there is a complex disruption of both
components. The disease is diagnosed as fasting hyperglycaemia, i.e. the
blood sugar concentration after 10-12 hours' fasting is above the threshold of
125 mg of glucose per dl of plasma. Controlled treatment of manifest type 2

diabetes can be achieved using compounds of the category of the
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DL-chol esterol. Reference is
in patlents with hypertnglycerldaemla and low HDL-cholesterol. Reference is
made to pre-type 2 diabetes, metabolic syndrome, syndrome X or insulin
resistance syndrome. In a first phase a reduced insulin response by the
target organs causes an increase in the pancreatic insulin secretion in order
to keep the blood sugar level in the normal range. After a number of years of
excessive or increasing insulin production there comes a time when the
insulin secretion by the beta cells of the pancreas cannot be increased any
further. The phase of abnormal glucose tolerance then begins. The body can
no longer absorb glucose peak values fast enough. Finally, if the fasting

- blood sugar remains persistently high, diabetes is manifest.
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also in preventing the progression of atheroma.

Investigations have also shown that lowering the LDL-C level provides

~ protection against coronary heart diseases (cf. for example "Scandinavian
Simvastatin Survival Study" or 4S study, published in The Lancet, vol. 344
(1994), p. 1383-1389, or the study "Prevention of coronary heart disease with
privastatin in men with hypercholesterolemia", published by Shepherd et al., in
The New England Journal of Medicine, vol. 333 (1995), p. 1301-1307),

Other studies are being carried out to determine the protective effect of statins
against the occurrence of heart attacks, strokes and coronary heart diseases
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« Ge084/98188 ibérties a method of treating atherosclerosis and reducing
cholesterol, using an HMG-CoA-reductase-inhibitor and an ANG Il

antagonist. Pravastatin, simvastatin and lovastatin are mentioned as
possible HMG-CoA-reductase inhibitors which may be used. Losartan is
mentioned as an ANG ll-antagonist which may possibly be used.

e WO-87/37688 describes the combined use of HMG-CoA-reductase
inhibitors and ANG |l antagonists for the treatment of numerous conditions,
including hypertension and atherosclerosis. Pravastatin, simvastatin,
lovastatin and fluvastatin are mentioned as possible HMG-CoA-reductase
inhibitors which may be used.




Conbi ned treatnments and correspondi ng conpositions
whi ch contain HMG CoA-reductase inhibitors and ANG ||
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combinations are the combinations of Angiotensin-Converting-Enzyme
(ACE) inhibitors, i.e. compounds whose names end in "-pril", such as
captopril, imidapril, ramipril and the like, with the cholesterol level lowering
agents jovastatin, pravastatin, simvastatin or fluvastatin.

Within the scope of the present invention it has now surprisingly been found
that the angiotensin Il receptor antagonist telmisartan and the salts thereof not
-only act to reduce blood pressure, in known manner, but are also capable of
increasing the expression of genes in a cellular system, the transcription of
which is known to be regulated by the PPARgamma receptor. In order to
“ensure comparable conditions this effect is observed and quantified within the
scope of the present invention by means of a stably transformed cell line (cf.
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being mediated by these cofactors. As the induction of these genes is
responsible for the anti-diabetic activity of the thiazolidinediones it can be
assumed that the induction of the same genes by telmisartan results in a
comparable anti-diabetic activity. Thus, these active substances are suitable
not only for treating high blood pressure but also for treating and preventing
type 2 diabetes mellitus. This includes the treatment and prevention of
metabolic syndrome, syndrome X or insulin-resistance syndrome.
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plasma, less than 200 mg per dl 1 hour after taking the glucose and less than
140 mg per dl after 2 hours. [f after 2 hours the value is between 140 and
200 mg this is regarded as abnormal glucose tolerance.

If insulin resistance can be detected this is a particularly strong indication of
the presence of prediabetes. Thus, it may be that in order to maintain glucose

homoeostasis one person needs 2-3 times as much insulin as another
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A triglyceride blood level of more than 150 mg/dl also indicates the presence
of pre-diabetes. This suspicion is confirmed by a low blood level for HDL
cholesterol. In women, levels below 40 mg per dl of plasma are regarded as
too low while in men levels below 50 mg per dl of plasma are regarded as too
low. Triglycerides and HDL cholesterol in the blood can also be determined
by standard methods in medical analysis and are described for example in
Thomas L (Editor): "Labor und Diagnose®, TH-Books Verlagsgeselischaft




insulin resistance. These processes are not really
suitable for evaluating insulin resistance in daily
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In only 10% of all cases of elevated blood pressure (secondary hypertension)
is it possible to determine an identifiable cause such as e.g. kidney disease.
As a rule, secondary hypertension can be remedied by treating and removing
the cause. However, in almost 90% of all cases it is primary hypertension, the
exact cause of which is not known and which therefore cannot be directly
cured. The negative effects of elevated blood pressure can be reduced by
changing lifestyle and correct treatment. The interaction of different risk
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cases to conbi ne angiotensin Il receptor antagonists

radlar of . S0t hlnkd Fesusen st ] e s BaReh el
h|§H %&Fpﬁé\égﬁ&c h|1 g;%ﬂfdﬂileﬂfztﬁée&rﬁw&n ofhi ﬁ@lﬁcﬂfpressure

t hal'i done sterone ant agoni sts
Wéim dlsoa@ers of thenfait aod skga romeaﬁo.ﬂsafne mbseaied talagdneicasing

tabl e f t t
etbith et ARERR Fe' Sler Gl bSO LTSS ons
retBQhS@ﬁ fr‘@rﬁi fhcPetskedtised RVEls dffthgl?t:éicfés&and'r@ac@é@éﬁ@lower
i nvention neans that for subjects being treated for

blpﬁ’éﬂ%@#‘e@f HBLsbegstersk uhea falﬂiéad\@" agethay cancalge be
’ qH'sﬁMlW#dﬂeg‘sei‘ﬁoé e@gufeﬂcréd"ﬁ?ésgddiséﬁ‘agﬁ %’a%r dbé Beniained

opne pr e tes 15 1o reven

bymmrémig indLlp Rdsistance. t Phd edsreffaictive tHenmeuiiry tH® ntdire thod

all cases of el evated bl ood pressur F‘seconfd w}
fah%@ﬁti@%m@f%bc’"ﬁ@sﬁre gissupisde e crapld ﬁﬁ'?ﬂs"aﬂ ese

d:é&?i'ék‘. i tﬂ@'l%st%%ﬁfésﬁ%ﬂ%a@és thd rc*ﬂa‘il)ﬂﬁyofj do'?ﬁ‘%%ﬁng tHS stigar

e, secondary pertensi on c be rene
d|8em dinbetasdndedying prematoesly aﬂheart dowesanar dme%amst
90% of all cases it is primary hypertension, the
exact cause of which is not known and which therefore

A$ Fﬁﬁﬁ%?y BleegéérﬁﬁF ﬁ%berté%‘sﬁﬂ is Eﬁﬂuﬁi@&%ﬂleﬁ %lﬁ‘a“sécﬂ Sebins

evat'ed bl ood pressure can be reduced changlng
unlikelyshgl insalirdrestatanaes or Inmmehuaennlaes thﬁ e@la@ausa obhigh

oifpd bR etk Apbe of i ai s shdfafeo FRUREE it IereRE

theliesifivrRetabbliffhilve & Wper!éﬂ%w@@ﬁécﬂ ahd euprebispase te erhh
pressure wth disorders of the fat and sugar

blagd grasisuEmmIn soppedionawth hiarefarencagiayde BREeH® . These
@eﬁ%g‘%? i rggltsf%'ﬁcgnf‘ﬂ% E-Fed%rgnggé] Ppan%ﬁmré%ﬁgtaﬁ@cﬁ’ﬁ

r omi1 ncrease
bd detgbwdenlaﬂm:t 80% of nmn@e—m@ightlm'pertenhb@@dndi amahetenfs:ve

HDL ?hol esterol. At _a fairly advanced.st ag gﬁﬁﬁ
clogasislavesqls ehqseatients aal fng ly fcthess Aiuones TeNs! ulin
d D
refi3REfEel bCAIIE B LIRABebERIBNGh BEfhedt St sRhd
hypegnsulinaentia tharain dimihgpeytansinetsabol i sns are di srupt ed.

The conbination of all these disorders in the |ast
anal ysis increases the probability of contracting the

Edlidéies are based on the supposition that about a third of adults in those
parts of the world with an excessive supply of food are affected by the
combination of high blood pressure and disorders of the fat and sugar
metabolism and that this number will continue to increase. Consequently
there is a need for drugs which are capable of helping to slow down or stop
the progress of the above-mentioned metabolic disorders at the earliest
possible stage and at the same time to obviate the detrimental effects of

increased blood pressure on the health.

The present invention now discloses a pharmaceutical composition which can
be used both to treat hypertension and hyperlipidaemia simultaneously and to
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There is no in vitro binding to the ligand binding domain of the human
PPARgamma2 receptor if it cannot be detected in an AlphaScreen (Ullmann
EF et al, Proc Natl Acad Sci USA (1994) 91:5426-5430). Instead of an Alpha |
Screen, an SPA assay (Mukherjee R et al., J Steroid Biochem Mol Biol (2002)
81:217-225) or an NMR investigation (Johnson BA et al., J Mol Biol (2000)
298:187-194) may also be carried out. As a rule, binding to the receptor
cannot be detected by any of these methods.



as soon as one of the above-nentioned signs of
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on its own. Thus, it is possibie for example to control the expression of the
Matrix Metalloproteinase MMP-9, which is expressed to a greater extent in
chronic inflammation of the respiratory tract or in type 2 diabetes. Elevated
plasma levels of the inflammation-promoting cytokine CD40L can also be
counteracted. Increased plasma levels of CD40L are a known risk factor for

cardiovascular diseases.

It is also observed that the prevention or treatment improves endothelial
function and affords protection of organs, tissues and blood vessels in
diseases in which there is a need to control both blood pressure and also the
lipid levels. Thus, the elasticity of the arteries can be improved and in the skin
an enhanced production of NO, a marker of endothelial function, can be

achieved.




di abet es, osteoporosis or Al zheiner's sinmultaneously,
as well as prevent diabetes. It is observed that by
joint administration of an18 fective anount of

telmsartan with an effective anpunt of atorvastatin,
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prevention of the progression of heart failure after myocardial infarct.
Suitable indications (B) are selected from the following indications:
obstructive respiratory diseases, chronic obstructive lung diseases such as
bronchitis or chronic bronchitis, emphysema, for example caused by asthma,
cystic fibrosis, interstitial lung disease, lung cancer, pulmonary vascular
diseases and increased resistance to the airflow in forced ventilation;
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Thulsb&agaedva%?gé:e%usba%(}ﬁy oft e grocesses according to the invention is
based primarily on the protective effective of the combined treatment for
organs, tissues and blood vessels, as well as the preventive effect in relation
to diabetes.

The above-mentioned unexpected advantages may be attributable to a more
effective blockade of the activities of ANG Il mediated by the AT1 'receptor, to
the activity of ANG Il mediated by the AT2 receptor, which remains unaffected
by this specific ANG |l antagonist, together with an increase in the activities
mediated by bradykinin, to the PPARgamma-like transcription activation and
to the achievement of an antihyperlipidaemic activity by atorvastatin.

It is observed, for example, that the combined administration of the specific
ANG I antagonist telmisartan with the specific HMG-CoA-reductase-inhibitor
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that it contaans an amount of atorvastat:n and an amount of telmisartan or
polymorphs or salts of these active substances, wherein the quantity of the
individual active substance is not sufficient on its own to achieve the
therapeutic effect which is obtained by administering the combination of
agents, and the combined effects of the quantities of therapeutic agents are
greater than the sum of the therapeutic activities which can be achieved with

the quantities of the individual therapeutic agents.

The present invention further relates to pharmaceutical compositions

- containing te_lmisartan or one of the salts thereof combined with atorvastatin
and the preparation thereof. They are used for ireating human or non-human
mammals for the prevention or treatment of the above-mentioned diseases or
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carboxymethylether sodium salt, cross-linked), crospovidone, sodium
starch glycolate, hydroxypropylcellulose (Jow-substituted) and maize
starch;
¢ binders such as polyvinylpyrrolidone, copolymers of vinylpyrrolidone with
other vinyl derivatives (copovidone), hydroxypropylceliulose,
hydroxypropyimethylcellulose, microcrystalline cellulose or starch;
» lubricants such as magnesium stearate, sodium stearyl fumarate and talc;
» agents for achieving delayed release such as
hydroxypropylmethylcellulose, carboxymethylcellulose, cellulose acetate
phthalate and polyvinyl acetate; and '



manmal s for the prevention or treatnent of the
above- nenti oned di seases or 18 indications and
contain telmisartan and atdBvastatin, optionally
together with pharnaceutically acceptable diluents
and/or carriers, in the formof a conbined
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consi st of several layers. Exanples exci pients are
inert diluents such as mannitol, rEtrtol, xylitol,
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melting point T = 245 * 5 °C (determined by differential scanning calonmetry

using the Mettler-Toledo DSC82 apparatus; heating rate: 10° K/min).
The sodium salt of telmisartan may be prepared using one of the folloWing two
manufacturing processes.

According to all aspects of the invention the HMG-CoA-reductase inhibitor is
atorvastatin or polymorphs or salts thereof, preferably the hemicalcium salt
{{R-(R*,R*)]-2-(4-fluorophenyl)-,5-dihydroxy-5-(1-methylethyl)-3-phenyl-4-

[(phenylamino)-carbonyl}-1H-pyrrol-1-heptanoic acid hemicalcium salt), which
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WO 00/ 43370, US- 6 358 986 and US-6 410 742. Sodi um
salts of telmsartan are described for exanple in WO
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tel m’sartan nay epare Ing one o oW ng

Pamtelﬁhadmmathmgnpy compsies subcutaneous, intravenous,

intramuscular and intrasternal injections as well as infusion techniques.

The active substances may be given orally in a variety of different dosage

forms, i.e. they may be prepared with various pharmaceutically acceptable

inert carriers to form tablets, capsules, pastilles, sweets, powders, sprays,

. aqueous suspensions, elixirs, syrups and the like. Such carriers include solid
diluents or fillers, sterile aqueous media and various non-toxic organic
solvents. In addition, oral pharmaceutical preparations of this kind may be
provided with suitable sweeteners and/or flavourings, using various agents
conventionally used for such purposes. In general the compounds according
to the invention are present in oral formulations of this kind in concentrations

‘ranging from about 0.5 to about 90 wt.%, based on the total composition, in
amounts such that they produce the desired dosage units. Other suitable
dosage forms for the compounds according to the invention include
'preparations and devices with controlled release, with which the skilled man
will be familiar.

For oral administration it is possible to use tablets containing various carriers
such as sodium citrate, calcium carbonate and calcium phosphate together



According to all aspects of the invention the
HMG CoA-reductase inhibitor is atorvastatin or
pol ynor phs or salts thereofg{ preferably the
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a suction pump. Throughout the entire process of preparing these injectable
solutions the necessary steps should be carried out in such a way as to obtain
the end products in a sterile state.

For transdermal administration the formulations of the special compounds or
combinations include for example solutions, lotions, ointments, creams, gels,
suppositories, delayed-release preparations and devices therefor. These
formulations comprise the compound(s) in particular and may contain ethanol,
water, penetration promoters and inert carriers, e.g. gel-forming materials,

mineratl oil, emulsifiers, benzyl alcohol and the like.
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(7.143 mg/kg of body weight, based on a person weighing 70 kg) by oral route
and about 20 mg (0.286 mg/kg of body weight, based on a person weighing
70 kg) by parenteral route, preferably 20 mg (0.286 mg/kg of body weight,
based on a person weighing 70 kg) to 100 mg (1.429 mg/kg of body weight,
based on-a person weighing 70 kg) by oral route. Particularly preferred is an
oral daily dose of 40 mg (0.571 mg/kg of body weight, based on a person
weighing 70 kg) to 80 mg (1.143 mg/kg of body weight, based on a person
weighing 70 kg) or in particular a dose of about 80 mg (1.143 mg/kg of body
weight, based on a person weighing 70 kg).




disc netal Seitz filters, the liquid being aspirated
into a sterile container using a suction punp.
Throughout the entire proc@8s of preparing these

i njectable solutions the necessary steps should be

carried out in such a way- as to obtain .the end
Prsfegrablit beratiqokatervastatin ferlelmisaitan paifedeglymprphs or salts

C ) _ St ¢ :
BB H AR SRS (oo B GREfled on
weight)t i ons, [otions, ointnments, creans, gels,

RIS S S AR o s
thERIBT EELRED Wit 1k ddri! G'a @&Qmﬁgﬁh GO ethRré&dtfignol .
wat e S andad |

r,- penetration pronote nert carriers, e.g
adminidteredi ygorahitoaite &l the folkbwiegalailpdbsesnul si fi ers,
enz al cohal and the like. 22 The formulatian -
10 S ived At e 4ot Biies e L paEREe 95R3ls 5. 40
thBEbof);preferably 5, 10, 15, 20, 25, 30, 35 or 40 ng of
atorvastatin. Atorvastatin or polynorphs or salts
1Q ey dartorvagtatie andrn$thing efrtelnisartamd{ar potisserphsfor salbwit

th%rerzog)é”g (or 0.018 ng/ kg of body weight, based on a
etrsbn wei ghing 70 kg) to about 450 ng (6.43 ny/ kg of

2(paryofvrbigastatin @A PMgPofENTSartare{cd piogndrph8 dkgaltdy
o?g?/ route, about 20 rgzo(o. 286 rrg$ klgoggnbgdy wei ght ,

thgeeofll on a person wei ghing 70 kg) by parenteral route

208 bR BRI ol i GG R B pofaBls i s -
- th&gof. o0 about 80 ng (1.428 ng/ kg of body weight, based
_ i ghi 70 k b I te.
A SRr oG e Bafet e Blar i ISl ewpesiionsoou
acGofting b MEin Bh QR g e o A R BRI 39
ametnfaf 1. 2asgdoctbtamparsibthevihlGHi anfagonikstin armbowunRof 1)
. [ kg of b ight, b d

midd GHP A FoneS oy Stedt S, cpRRey XDoRERE G ok g more
phéRiraBEutid2aRG edcemadle AIRIcHSan@bobamgrs/0 kg) or,
especially’ to start with, an oral daily dose of about

Acpording by anether perieaed Brdbadimant theiphasmpeeytigab gompositions

ac BRIy B s SbyHPE G bR B a2 Slhg to 80
m@and telmisatam imadrt amouhf ot 2®to $00 Meeindndisidant dossge units,

conbined with HCTZ or clorthalidone, the formul ation
optigrelly tegetsr sdthnene pr Bose RRayansutioaliysaceeptapigglilyenishe

andidl Eli&s. Tel m sartan or _

Another preferred sub-group of pharmaceutical compositions according to the
invention contain atorvastatin in an amount of 5 mg to 20 mg and telmisartan
in an amount of 40 mg to 80 mg in individual dosage units, optionally together
with one or more pharmaceutically acceptable diluents and/or carriers.
Another preferred sub-group of pharmaceutical compositions according to the
invention contain atorvastatin in an 'amount of 10 or 20 mg and telmisartan in
an amount of 40 or 80 mg in individual dosage units, optionally together with
one or more pharmaceutically acceptable diluents and/or carriers.

As aiready mentioned, the present invention also relates to the use of
teimisartan for preparing a pharmaceutical composition for treating the human



pol ynor phs. or salts thereof nmay be adm nistered in a
daily dose of 10 nmg (or 0.143 ng/ kg of body wei ght,
based on a person wei ghing 240 kg) to 500 ng (7.143
ng/ kg of body wei ght, based on a person meighing 70

kg) by oral route and about 20 ng (0.286.ng/k
obbay-huEiaghmanaalien kasdyfopthesyrvertiogrenigatrenk g thl@yabove-

r b
RAGRE Bl Bt Sl SR Satelie il bih AR S
rsmeéﬂt tﬁé%rmrbﬂowa v the sEd\@hinentibeseghamacapticsion
ghing 70 k by oral route. Particularly preferred
CP@PQﬁ'tIO'E‘ﬁ QPCQfalﬂWOdB%@V@ﬂ“% my (0.571 ng/ kg of body
wei ght, based on a person. weighing 70 kg) to 80 ng
(1.143 ng/ kg of body weight, based on a person
wei ghing 70 kg) or in particular a dose of about 80 ng
(-1: 143 ng/ kg of ~body-wei-ght;based on-a-person :
wei ghing 70 kg). 23 Preferably the ratio of
atorvastatin to telnisartan or the polynorphs or salts
thereof in the pharmaceutical conbination is 1:100 to
100: 1 (based on weight). In particularly preferred
enbodi nents atorvastatin or a pol ynorph or salt
t hereof together with tel msartan or a pol ynorph or
salt thereof is admnistered by oral route in the
followi ng daily doses: 10 ng of atorvastatin and 40 ng
of telm sartan (or polynorphs or salts thereof);, 10
ng of atorvastatin and 80 ng of telm sartan (or
pol ynorphs or salts thereof); 20 ng of atorvastatin
and 40 ng of telm sartan (or polynorphs or salts
thereof); 20 ng of atorvastatin and 80 ng of
telmsartan (or polynorphs or salts thereof).
According to a preferred enbodi nent the pharnaceutica
conpositions according to the invention contain the
HMG- CoA-reduct ase-i nhibitor in an anpbunt of 1.25 ng
to 450 ng and the ANG Il antagonist in an anmount of 10
mg to 500 ng in individual dosage units, optionally
together with one or nore pharmaceutically acceptable
di l uents and/or carriers.




According to another preferred enbodi nent the
phar maceutical conpositions according to the
i nvention contain atorvasta&S n in an anount of 2.5 ngy
to 80 ng and telm sartan in an anount of 20 to 100 ngy
i n individual dosage units, optionally together with

. Ezamptes: nore pharmaceutical |y acceptabl e diluents

and/or carriers. Another preferred sub-group of
phar maceuti cal conpositions according to the

Exaiel | ONTeipnisartanaidsayantAid tbeBafBnaATHEL bivld i Vitrol 1@
20 ng and telmsartan in an anount of 40 ng to 80 ngy

i n i ndi vithedPPABgagamardigand ipdinhdpmainoget her with
one or nore pharnmaceutically acceptable diluents
and/ or carriers. Another preferred sub-group of

Ppdtainneohtaihingethe tumars PPARYanansgdigdnd birtding Gemain (LBD) is

~invention contain atorvastatin in an aérgunt of 10 or

 piepaRef anad G HTIAR PERIEININ & AOLARG RUNGS

P aginigo ng in

ch %é{b@ﬁé@hg_dosage units, optionally together with one
or nor rmaceutically acceptable diluents and/ or

Toaiorthis;, . DA salctieadhichecddesferthet drainor asds 205506 mof ithon
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nGBR A EARGER YR aBLRR ISt Greaic oL SOERE 24
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treat ment of the above- mentioned I ndications when :
Xhedihtorthe expiasaionorectarttGEX difv h$hmershanByandhihe sespencs of

b KR ufbn B8 SRR R i
BL2YEIH3)GBcormenaeatsl pSEXBeidrs&iftbr indklctiba itheam2mM IPTG
| osartan and irbesartan do not bind in vitro to the

fopd Avayipah 251 Gaie baelaliagreipatiatad eftetr Bieninduelian andgozgrein
B, ' g o : L

o RS L R BT EL ARBERctinly uBh HTnEn Ee. thddissolved
G&TFPPAR@am%LfBTMSJ%n pi‘mfteinﬁs ﬁqﬁﬁ@husin@ @ GSTE%}j eoltoxmn f

DNA section which codes for the am ng_acids 5-505 o
(Rheemagignlubpaigeanigd aut By e padifie of aﬁms\? recuced

: entry U79012 is subcloned via the

gl%ﬁ’?lﬂghal ly inserted restriction cutting sites BanH |
Tha &S THREARgamhmat LD ¢xpleaskacionsert adespléiEted Tsihg a HiTrap
dés%rlli?r{gsgcﬁmnna@’%atrrrﬁgcfz?g:qg Et]t%:ee plpoftein concentration is determined

using a standard assay.

Protein containing the human RXRalpha ligand binding domain (LBD) is
prepared as a His tag fusion protein in £.coli and purified by affinity
chromatography.

To do this a DNA section which codes for the amino acids 220-461 of the
human RXRalpha transcription factor (cf. Genbank entry NM _002957, nt 729-
1457) is subcloned via the additionally introduced restriction cutting sites
BamH I and Not | into the expression vector pET28c (Novagen) and the
sequence of the section is monitored. The fusion protein is expressed in the
E.coli strain BL21(DE3) recommended for pET vectors after induction with
0.2mM IPTG for 4 hours at 25°C. The bacteria are pelleted after the
expression and frozen in batches in PBS, pH 7.4. After opening up in a



the section is nonitored. The fusion protein is
expressed in the Elcoli strain BL21 (DE3) recomended
for pGEX vectors after ind@étion with 0.2mM | PTG for
4 hours at 25C. The bacteria are pelleted after the

i nduction and frozen in ‘batches in PBS, pH 7.4. After
Fr@pehﬂﬁgss; phé dissoFeditisr RXEaipha #hBDsfusion pretein is purified

T- PP L BD- f L fied
s G et era RadPERr Rl gt L iR B
560 eMifidaizele Sép.2Prd/ HiedRXREIphal -uBE friotsis frattiéns are
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odficBhfulif B URRAkY SRirics SBhEER Avrral pha 11 gand.

bi nd| ng domain (LBD) is prepared as a His tag fusion

e Pro ninEcoli and purified by affinity
ak"ﬁP%ﬁ%Fr@&Faphy To do this a DNA section whi ch codes

- for the am no acids 220-461 of the human
Alpha msreepassays wenedirst dgscribed mbimeannrF mloﬁz%fﬂaﬂ fycad
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(Pharmacia). Elution is carried out usin 500 nM

addﬁcmi dl-lermingh cySteimei andrixReEopreaseL B gﬂngofe@nil GST-

adch Pl v¥an 3 SirePEF RN G AbRE iR Aprlitd R SRIRDreY
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Al pha Screen assays were first described in Ul nmnn EF
COélpeairaflquSo@f ankgst Sula%tancesﬁn OdA0) igohhours a8 ppmnientzo.
r fatibi s
P M PRSPt 0B P ARET A
DMS%olut;dn is used as the background control (NSB). The measurement

is done using a Packard fusion measuring device.




Bi onol Screen (2002) 7:3-10. The assay buffer consists
of 25mM Hepes pH7.4, 100nM NaCl, 1 mM DIT, 0.1 %
Tween-20, 0.1 % BSA. 3nM GZF | PPARganma- LBD fusi on
protein, 15nM biotinyl ated LXXLL peptide of the

cof actor CBP (corresponding to the peptide disclosed
on page 218 of | MéehpisaearR et r@b.ghtdzcﬁteermELa ochem
Mol Biol (2002)|81:217-225 with an additi onal

N-t er mi nedneCy Bt € NRMW and S leacvgase $DOpg/ M of
anti - GST- acceptor beads or sitreptavidine donor beads

(Applied Bi ﬁ%{éﬁ‘ en%)lg'are é?cu.b'a%%i In a}7t otal vol une

of 12. 5pl presence of (difrerfent

concentr pf a test subsftan (in O for 4
hour s atﬁgggl ent tenperature. T ﬁgoflnal%([S

concent r@bggﬂ)d ggﬁgassayﬁ(s 11 6v/v) 48A 1 % DVBO

~-solution he ba roun control (NSB). The

neasurenﬁBbE% ggsﬁusn 'ngla %:?géd fu gon measur i n/g

devi ce elms igli tazone conc.

U S5 SRy 100619, 21 503 U Do 620 18

3 00k 06 996:355| 53850 3771141 doeds P53 sesee 4303
&2&55&%@%%%#“ {Run 1% {RBORT Cor T e with
gloﬂgleﬂg riaﬁ?%lrbg SfB D?é? &esgfg%nrf 565§§ar ?gﬁ%and

i rbesart tion up to 50(err)M does not
result %891%3%1 5@&? acti? ti on of the PPARgama-LBD
and hence in any significant I

Unlike rosiglitazone, a PPARgamma-agonist known from the literature with
binding in the LBD, the use of increasing concentrations of telmisartan,
losartan and irbesartan (concentrations of up to 50pM) does not result in any
direct activation of the PPARgamma-LBD and hence in any significant
recruiting of the LXXLL peptide.

b} SPA Assay

A description of the SPA assay format can be found in Mukherjee R et al., J
Steroid Biochem Mol Biol (2002) 81:217-225. The assay buffer consists of
20mM Tris pH 7.5, 256mM KCI, 10mM DTT, 0.2% Triton X-100). 30nM GST-
PPARgamma-LBD fusion protein, 30nM His-RXRalpha-LBD, anti-GST-
antibody (1:600, Amersham Pharmacia), 0.25mg protein A SPA PVT
antibody-binding beads (Amersham Pharmacia), 30nM *H-labelied

rosiglitazone are incubated with dilutions of the test substance for 5 hours at
room temperature in a total volume of 100pl.

10uM of unlabelled rosiglitazone is added as background control (NSB)
instead of the radioactive rosiglitazone, and the solvent used, e.g. DMSQ, is
added as the maximum value (Bmax) instead of a test substance.




recruiting of the LXXLL peptide. b) SPA Assay A

description of the SPA assay format can be found in
Mukherjee R et al., J Sterddd Biochem Mol Biol (2002)
81:217-225. The assay buffer consists of 20mMM Tris pH
7.5, 25mM KCl, 10mM DTT, 0.2% Triton X-100). 30nM GST-
Aftenirs-inaubatien thedestprepaiedpis anoeantijugeRieed phautest
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PEoRgEpDourd @M .3H-| abel | ed rosigli tazone are
i ncubated with dilutions of the test substance for 5

hours at roomtenperature in a total volume of 100pl .
Lot of on! 2lhegd QLS| | “apREATaR 0ot 25, josaran,
B g Ry A 1 R e
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2 0eded 518027 15 29 01 10 5 ookbs 16980 770 24
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contrast to direct PPARg arma agoni sts_ which_bind to

B@Rgam%\ LBD, A8 ncdrtr at i on'aEEIepend@ 1‘ 53

di spl a emsnt of the radi dac |ve rosigli from
tﬁ%ﬁ’iﬁpﬁci ng Q%Cket t akes pl even 379 g§zsence
500E-05| 691 222 648 40 784 96
100E-04 | 545 18 510 81 611 17

In contrast to direct PPARgamma-agonists which bind to the PPARgamma-
LBD, no concentration-dependent displacement of the radioactive
rosiglitazone from the binding pocket takes place even in the presence of very
large excesses of telmisartan, losartan or irbesartan.

¢} NMR investigations

in contrast to a direct PPARgamma ligand, e.g. rosiglitazone, no interaction of
the test substance with amino acids in the binding pocket takes place during
the measurement of the ®N TROSY spectrum of the PPARgamma-LBD in the
presence of the test substance telmisartan. The émino acids of the binding
pocket have the same position in the presence of the test substances as in
the absence of a ligand.



| ar ge excesses of telm sartan, |osartan or irbesartan.
c) NMR investigations In contrast to a direct
PPARgamma |igand, e.g. rosik§litazone, no interaction
of the test substance with amno acids in the binding
pocket takes place during the measurenment. of the 15N
Exgrogie & pdreparation oha stebindeansfoupediRPARgamina sepeder

- of the teslllndstance tel misartan. The amino acids of
the binding pocket have the sanme position in the
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BanH | and Hnd Ill restriction cutting sites and the

. pl's%&!\é\‘ﬁ/@)é’ﬂ&l?wmamf) Todes sigrminglfy of #a;PFARgamma-LBD
S ASTBRITE PR A BB el e

plebvAidocotdisrTor d ewaimycin resitistidd. on the plasmi d codes for

a neonycin resistance. The cell |line CHO Kl (ATCC
CCL-61) is cotransfected with the plasm ds pFA-

TG SR TG SR NS e eTebRENRT e pERRs iPA-

CMWieP P ARganmmegiz-a BedarykpBR-Erl$triatagbng]. plERRileic chdes for the

B TR

sitef TRE tlahafeetish id eaehBut Withﬂig%f&ta%in@m%Wabeoraﬁﬁtélmth
(Ham's F12 with 10% foetal calf serum) in the

the meywiiaguesr'sonsirualions. G- 418. After six days'

Afe tensfictigh e Ealis ol b TR Rare 12 Maditdeh ¢
fogil@l eAlf esrua)an Bihé RfkePUé of 0dEMgIrIeG M 18, AFRP R dARd
- transferred into 96 well dishes and cul tured. Vari ous

cutivatian diereellscaie passpaed anddepbinaruliede fgrianatiher 1 days. Jbe
- reSQhGhBEHy LREfsldtartTotbni&d 8RE0iBRad &Gk urlder the microscope

-and transferred into 96 well dishes and cultured. Various transformed cell

~lines are obtained with the plasmids contained therein (e.g. clone no. 10, 11,

13 etc), which are kept in the culture medium.

- The cell lines are examined for the inducibility of the luciferase gene using a
PPARgamma agonist, e.g. rosiglitazone, and react with an increased

luciferase signal to stimulation by the PPARgamma agonist.

Example 3: Telmisartan, losartan and irbesartan activate PPARgamma
at cellular level

The CHO-K1 cell line derived from the transformed clbne 11 of Example 2 is
seeded in 96-well flat-bottomed dishes in a density of 3x10* cells/200pi/well
and cuitivated overnight in Ham's F-12 medium with 10% foetal calf serum




13 etc), which are kept in the culture nmedium The
cell lines are exam ned for the inducibility of the

| uci ferase gene using a PRB8Rganma agoni st, e.qg.

rosi glitazone, and react. with an increased |uciferase

gnal to stinmul ation by the PPARgamma ageni st.
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TRe itest sabsi@ades ardbrowght td 1 Gl‘t tirhes tlwﬂdsmbcsd:mﬁzentraaon with a
density of 3x104 cell s/ 200 [/ wel | g Jdvated
syjipdigseiNent, g 9-MSOrand dHuted 17109 i um) Plagd in the
e
B Plot8] e sUptTiestt €17 ONBDPs b B Sehppound
cqieo! refite mrbetcancerstrearoa brought to 100 ti nres t he

et U O e e
afé ééﬂsteﬁé%g t%‘detwmg\ﬁitﬁ%ﬁﬁ%aélﬁﬁgbuﬁerg(ZSPW@ncln%

Used as t round control he same
18.8mid MgSOa4, k7. 2)1 Aften the whsking tstepsaliil tof wasbing gfer with

13 A Bk T RL i i, SCBEAPRR TG By s

NATPPI n6.3mN1gsty, MiSM AT/ 08)5mne|fm@irertdée S8EFHVITG

st eps 50pl of washi ng buffer with 150p| of luciferase

W@Wﬁbam@lr 0(126 Fﬁﬂltlw el 8, phty .8hanemasiged 19, @ﬁﬂl‘r\I\YBSiI\IaTPP

prjr?gr c%;gbb e%%ﬁ]c? a%??&?@ ??@él_r 7 gﬁf,efrﬁﬁ’z‘ﬂgﬁ”aﬁ?‘é de d

Paickeed dlopCesint NX(TR rmeaadnfvnasewaimw ebméd:byrmgreadg the
after a five mnute wait usi ackard TopCo

refgtie lyplterpas ks HREULGH hoifis! 1P Sepeis alenspe st of

meBtGSHHtng the relative luciferase units (RLU) of
tﬁe@% rst ten seconds after the start of neasurenent.

telmsartan irbesartan | osartan rosiglitazone conc /
MMNSD MVSD MWSD MWSD NSB 466 188 466 188 466 188
741 141 1.00E-08 2761 178 3.00E-08 8256 708

telmisartan irbesartan losartan rosiglitazone

conc/M MW SD MW SD MW SD MW SD

NSB 466 188 466 | 188 466 188 741 141

1.00E-08 ' _ 2761 178

- 3.00E-08 ' 8256 708

1.00E-07 . 35265 2947
3.00E-07 760 255 491 70 874 475 86859

6139

1.00E-06 | 2859 455 657 65 589 70 | 106252 30018

3.00E-06 | 24498 2290 1028 342 672 88 | 143232 14064

1.00E-05 | 61397 7853 3292 556 709 163 | 150988 24245

3.00E-05 | 68790 2055 | 22133 4202 | 3271 585
1.00E-04 29600 6936 | 11322 1668




1. 00E- 07 35265 2947 3.00E-07 760 255 491 70 874 475
86859 6139 1.00E-06 2859 455 657 65 589 70 106252
30018 3. 00E-06 24498 2290 31028 342 672 88 143232
14064 1. 00E-05 61397 7853 3292 556 709 163 150989
24245 3.00E-05 58790 2055 22133 4202 3271 585

The @ogiatenshe doecastesantagenist BhBisatan thiegawgoot amarticularly

oBERE Bt BfaBr\ A0 PEAR S Bl Bl P ERRR R reporer
céIRirwexclivatioheyRitNEoamgBteheipdl feeptaredntaddrists such as
Activation by other angiotensin Il rece

n b . pt or :
logattag enddtoesatian takes placaphly @t igher tet sapcantratignesand to a
y at higher test concentrations and to a
!ﬁgé%g‘g)?tggiktent. Exanpl e 4: Exanpl es of fornul ations
Tabl et 1' Tablets having the foll ow ng conposition are
- _obtaj ned by direct_conpregsion  of the telmsartan
EX3aPlend s FXamipies @&ﬁqrgﬁﬂﬁft@‘%nd magnesi um st ear at e:

lhgredients: ng telmsartan sodiumsalt 41.708
Iﬂtﬁ%ﬁt ol 49.542 mcrocrystalline cellul ose 50.000

croscarnel l,ose sodi um sal t.. 5. 000 ' tear .
THBETA GG T BuaRisb oratentich 3o anPRRO R BfpASion
off thieltelmiisgrtaro spdisim $aliwilh excpteaisyand maghiesizien stearate:

conpression of the telmsartan sodiumsalt with

p.pi..ents and magnesi um stearate: Ingredients: ny
In?é%%gétgrt an sodi um salt 83. Z@ sorbitol 384.083

tefRishitan Sodium 2aff > " 41.708
mannitol 49,542
microcrystalline cellulose 50.000
croscarmeliose sodium salt 5.000
magnesium stearate 3.750
total ' 250.000
“Tablet 2

Tablets having the following composition are obtained by direct compression

of the telmisartan sodium salt with excipients and magnesium stearate:

Ingredients: : mg
telmisartan sodium salt 83.417
- sorbitol 384.083
-polyvidone K25 25.000
magnesium stearate 7.500
total . 500.000
Tablet 3

Hydrochlorothiazide, telmisartan sodium salt, sorbitol and red iron oxide are
mixed in a free fall blender, passed through a 0.8 mm screen and, after the
addition of magnesiu’m' stearate, processed in a free fall blender {o obtain a
powdered mixture.



magnesi um stearate 7.500 total 500.000 Tablet 3

Hydr ochl orot hi azi de, tel m sartan sodium salt, sorbitol
and red iron oxide are m®@d in a free fall bl ender,
passed through a 0.8 mm.screen and, after the
addi ti on of magnesi um st ear at e, processed in a free
fall blender to obtain a powdered mxture. 32 fv
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sodiumsalt, starting { fromtelmsartan The starting
material for preparin stalline telm sartan sodi um

Theyteimigaytapesodiune sel @é 1i lets of tientheeg balehegmliserlveayn
9dEn? BF 81NADHIEpRARVISITHErop¥al7 SRitROG%e 0f 92+ 1.5 %, 96 £ 1.8 %
and 100 + 1.0 %, respectively, after 30 minutes’ stirring (75 rpm). The
hydrochlorothiazide dissolves in 900 ml of 0.1 M HC! (100 rpm) after 30
minutes at a rate of 69 £ 6.3 %, 72+ 2.1 % and 78 + 1.8 %, respectively.

Example 5: Preparation of a crystalline telmisartan sodium salt, starting

from telmisartan

The starting material for preparing crystalline teimisartan sodium salt may be
the free acid of telmisartan, which may be obtained by conventional methods
(e.g. according to EP-0 502 314).

154.4 g of telmisartan are placed in 308.8 ml of toluene in a suitable reaction
vessel, the suspension is combined with 27.8 g of a 44.68% sodium hydroxide
solution and 84.9 ml of ethanol and heated to 78 °C for about 30 minutes.
Then the mixture is filtered. If desired, the filter may then be washed with a
mixture of 61.8 ml of toluene and 15.3 mit of ethanol if large amounts of solid
have been left in the filter.

463.2 ml of toluene are placed in another reaction vessel and refluxed. The
filirate obtained according to the process described above is slowly added at
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Exanpl e 6: Preparation of crystalline tel m' sartan

sodi um sal t fromtelm sartan hydrochl or|
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ar@,q@gleq[,,qﬂh Theg rgpidue remaining is slowly combined with about 620 mI
of water at 50-60 °C. This mixture is combined with 20 g activated charcoal
(e.g. Norit SX 2 Ultra). The mixture obtained is stirred for about 10 minutes at
constant temperature. After filtering, the residue is washed 3 times with 25 ml
of gla_cial acetic acid and about 620 mi of water. The filtrate obtained is again
heated to about 50-60 °C and combined with about 2 litres of water. After
about 12 hours’ stirring at about 23 °C the crystals formed are suction filtered
and washed twice with about 500 ml of water and once with about 300 ml
acetone and then dried at about 60 °C.
Yield: 367 g (92.5 %)
Colourless crystals
melting point: 278 °C
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mammal s in whom the prevention or treatnent of
cardi ovascul ar, cardi opul nonary or renal diseases is
i ndi cated. 2. Use accordingdo claim1 for the
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~ treated the fasting blood sugar level exceeds 110 mg of glucose per di of

plasma.

7. Use according to claim 1, characterised in that in the subjects to be

treated the blood level for triglyceride exceeds 150 mg/dl.

8. Use according to claim 7, characterised in that in the subjects to be
treated the blood level for HDL is less than 40 mg per dl of plasma in

women and less than 50 mg per dl of plasma in men.

8.  Use according to claim 4, characterised in that in the subjects to be
treated the systolic blood pressure exceeds a value of 130 mm Hg and

the diastolic blood pressure exceeds a value of 80 mm Hg.




11. Use according to claim8, characterised in that
atorvastatin or a polynorph or salt thereof is
administered in a daily dos3 of about 0.286 ng/kg
body wei ght by parenteral route and telm sartan or a
bsgrph or salt thereof is administered-in.a daily

facspesling b clgisn Byghajasiedged iihgh atasyasiainiat ar al
r OU@SW{MW {a‘%e?éof‘%%ﬁ@rhﬁﬁgteﬁ’ N déﬂy"é}r%%@otf BBout 0.018

r eat ov ascu
c ar digi bmby]we;gm to 6dBahgtigdeaiyeseight byl drat esuee and

o SHeR e PoPplTof BTG SFariBBePh'd Gy cose
ant aggxsmﬁtowé Fghey {2125 nﬁt‘gﬁl g 8bdy WigldySorbheueef VI

and t he HMG CoA-reduct ase bitor atorvastatin is

3T RSB0 g fRoialhar AR EUHEE (PAEPARIHALHN] BF ol e

- treat ment e or mamm e pr event i on
or polqatamimbr ealt treerebfiy adnmhaaiereotmai! dailyldoseaf mbout 0.286

renal ses i ndi c conprising telmsartan i
tgﬁ'? bY P&F @ foute @aﬂ.tehagwaw A DQiYéanPH or

co nﬂ]gﬁ‘eﬂ S .
0T 8B 8198 t..f;\%lmlr%é‘ter@d1 ARV dosalof %%BP? 'ZtBB ?T?%/-[ég body

according to clalm13, Filet;aracyerlsed I'n
f or welgit byrpaoéntetaércpﬂar maceuti cal conposition contains
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13 for simil taneous, separate or sequential treatnent
wi tienahdisaasesis nsdlbaiedncemprlsmg telmisartan in combination with

atorvastatin optionally with one or more excipients.

14. Pharmaceutical composition according to claim 13, characterised in that
the formulation of the pharmaceutical composition contains 20-200 mg
telmisartan and 2.5-40 mg atorvastatin.

15. Pharmaceutical composition according to claim 14, characterised in that
the ratio of atorvastatin to telmisartan or a polymorph or salt thereof is
1:2 t_o 1:8 {(based on the weight).

16. Pharmaceutical composition according to claim 13, characterised in that
the two active substances are additionally combined with a diuretic.

17. Pharmaceutical composition according to claim 16, characterised in that
the formulation of the pharmaceutical composition contains 10-50 mg
HCTZ or chlorthalidone.
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18. Pharmaceutical composition according to claim 13 for simuitaneous,

separate or sequential treatment with the active substances.




