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that in addition to its effect of raising blood pressure ANG Il also has growth-
promoting effects which contribute to left ventricular hypertrophy, vascular
thickening, atherosclerosis, kidney failure and stroke. On the other hand,
bradykinin has vasodilating and tissue—protecting'effects. Therefore, ANG i
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 il antagonists
are candesartan, eprosartan, irbesartan, losartan, olmesartan, tasosartan,

valsartan or telmisartan.
The antihypertensive and kidney-protecting effects of ANG Il antagonists are

| described for example in the following publications:
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Moreover the effects of ANG Il antagonists on endothelial dysfunction are

described in the following publications, for example:

« 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 cells from human arteries: role of extracelluiar
signal-regulated kinases, J. Hypertens., vol. 17(7) (1999), p. 907-916;

o 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
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This irregular lipid distribution is thus characteristic of coronary heart damage,
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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The aut oi mune di seases include type 1 diabetes CF
mel | itus which occurs mainly in young peopl e under 30
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fasting blood sugar, insulin resistance, high blood pressure, dyslipidaemia or
centripetal obesity. The prevalence of insulin resistance is particularly marked
in patients with hypertriglyceridaemia 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 nomal 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.



As every second type 2 di abetes patient show signs of
coronary heart disease at the tine of diagnosis, for
exanpl e, the causes of diab&tes are increasingly
suspected to reside in a conplex nmetabolic disorder
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the reason for the attractiveness of this molecule in the treatment of combined
hyperlipidaemia, a normal atherogenic disorder in clinical practice, and thus
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 Joumal 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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Colereductase inhibitors and ANG Il antagonists have already been

proposed.

« WO-95/26188 describes a method of treating atherosclerosis and reducing
cholesterol, using an HMG-CoA-reductase-inhibitor and an ANG |l
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.

» WO-97/37688 describes the combined use of HMG-CoA-reductase
inhibitors and ANG Il 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.
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processes, diabetes and diabetic complications. Examples of possible
combinations are the combinations of Angiotensin-Converting-Enzyme
(ACE) inhibitors, i.e. compounds whose names end in "-pril", such as
captopril, imidapril, ramiprit and the Iiké, with the cholesterol fevel lowering
agents lovastatin, pravastatin, simvastatin or fluvastatin.

Within the scope disclosed it has now surprisingly been found

that the angiotensin Il receptor antagonist telmisartan and the saits 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 disclosed by means of a stably transformed cell line (cf.



Losartan, irbesartan and val sartan are menti oned as
possible ANG Il antagonists_which are preferably

used. O her ANG Il antagonists nmentioned are
candesartan and eprosartan WO- 00/ 45818 descri bes the
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by athe! HgiotbhsiRS 10" @BEptoP! hntalBhist CleimBartan also may lead to the
recruiting of the cofactor proteins if there are no high-affinity synthetic
PPARgamma ligands present. This then may bring about activation of the
transcription Qf genes regulated by the PPARgamma receptor, this activation
being mediated by these cofactors. As the induction of these genes can be
responsible for the anti-diabetic activity of the thiazolidinediones it can be
assumed that the induction of the same genes by telmisartan resuits in a
comparable anti-diabetic activity. Thus, these active substances may be suitable
not only for treating high blood pressure but aiso for treating and preventing
type 2 diabetes mellitus. This may include the treatment and prevention of
metabolic syndrome, syndrome X or insulin-resistance syndrome.
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bri ng about activation of the transcription of genes

regul.ated by the PPAR eceptor, this activation
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havehzeen takemcon anethpty stoemadtanioa glucose tolerance test 75 g of
glucose are administered orally to the patient being tested after 10-12 hours
of fasting and the blood sugar level is recorded immediately before taking the
glucose and 1 and 2 hours after taking it. In a healthy subject the blood sugar
level before takingj the glucose will be between 60 and 110 mg per dl of
plasma, less than 200 mgper dl 1 hour after taking the glucose and less than
140 mg per dl after 2 hours. If 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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taken on an enpty stomach. In a glucose tol erance test
75 g of glucose are adnministered orally to the
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taking the glucose and | ess
tolerance, i.€. a blood sugar level of 140- 200mg of glucose per di of plasma 2

hours after taking 75 g of glucose after a fast within the scope of a glucose

tolerance test.

A triglyceride blood level of more than 150 mg/dl can also indicate the presence
of pre-diabetes. This suspicion can be confimed by a low blood level for HDL
cholesterol. In women, levels below 40 mg per dl of plasma are regarded és

too low while in men levels below 50 mg per di 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 Verlagsgesellschaft




140 ng per dl after 2 hours. If after 2 hours the
value is between 140 and 200 ng this is regarded as
gl ucose tolerance. 1f insulin resistance can

abnor mal
be detected this is a particularly strong indication
Thus, it may be that

nmsH, C redi abetes. °
in (ﬁ%@lﬁfﬂ{t@ﬁﬁ% %‘qdz;q ﬁp Y LYROf prodinbetasasarsfunther P8 ceafirmed if
the éxtting-blodd ' i anot her 10 person,
i ho'Sf ot SR G revBISo PRad ATl G glecnse per dl o
Piasma-f If dam bloodrievelsmaeasieet aire imb%gid?f of tAEES TNy
Vhl%glfh% @ﬁgidﬁ nce_rIa be the euglycaem c-
g‘%/the'rl nsal nm Y rpRsusamentriodhe dip mezfsdrér?éhi &arl Be
ugtdias an addititresl . the.scope of a
0%anbi ned ins',m i ﬁ%@%&gﬁﬂ%%@%ﬁ tl @'ﬂ%{%@eexcaedm value of
%d[]l’f%PfF%”lS’é 1jinguen, readwient srindichfedt he gl ucose
absorption is below the 25th percentile of the
Tgégslg'raound popul ati on investigated (WHO definition).
nlisgarlialiay Pidfcs . test are so
1 ni mal nodels in which, nous

|.].ed
préh s R ieranpien e had b BSEAITREY HE M case i the
e ClooeRRdre SigeBis i Wil o€ T4 Q M i and diasio biood

Pressuexcaariseal ) ; Lo
VR oger RS % FbalER SEfEfha b maniest
and

diaggfegﬁpgt%ﬁ?%ym%@%ﬁeﬁﬁbaf thetsyswliplbAsod pid ge.
od It

ion. In this met

redubed taatiens ddigw'y entr n. |1
Iowggqu nagté :%gagdcgs@{d k;ISQ rfirgﬂgg ?pfjﬂéﬁ digstelis bleed pressire beand
{orkelaw 80 menlHg) Tesk 0 DI OCESSES, )
cerfif cREa B3l U tabl 6 fﬁtr:"@gva se IBVOI ittnay be indicatéd in
Fesr ot ancecq 'Bgiangigieasinilicecepior antagomists Wit a diuretic or
a calaunin®h n d . n...everyday clinical practice
o 0 ass et?g §in}rﬁ?gu Fﬁﬁ t#’@ii g{ug%t&% . '”ﬁe‘/"@ﬁé ﬂ'&'@?@ﬂestardﬁiazide

anapguee such ashyglrgcidoiotitiagiges $ALTEY | is.used. as
Chlohﬂéﬁgﬁﬁee%&rié%eri de I_eveI?g C ’r@@%@@%%’?ﬂmﬁd@ﬁt ly
d iz dth - @mw%%'r' qjﬁagmwwgh Coan noRactghe or eblégeione
an \ efd .a S, || e fasting bloo
furo %:%8& lqultgi sscé a 8\%&0? Lrggh'&? E‘fﬂ% hlagd presswesuchiasl 10
agctetanider and cofmbpiAmRB _exceed
tr;anﬁvﬁ,gn%hreshol d of 125 nmy of gl ué@ésitgoggfrﬂﬁ%rﬂ;g ”‘%‘ %’é&m
I'ch® indicates diabetes. Another indication of
predi abetes can be abnormal glucose tolerance, i.e. a
bl ood sugar |evel of 140-200nmy of glucose per dl of

The Rlicionure
1€ disclosures may relate to treatment of subjects for increased blood pressure

the angiotensi
€ anglotensin Il receptor antagonist telmisartan may be indicated
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' ln. one aspect, there s provided usel of the
angiotensin 1l receptor antagonist telmisartan or one of th
salts tr.tereof and the HMG-CoA-reductase inhibitor atorvastatin fo?
‘prepanng a pharmaceutical composition for the treatment of peopl
mammals in whom the Prevention or treatment of cardiovascpl e
cardiopulmonary or renal diseases js indicated. -



hours after taking 75 g of glucose after a fast within
the scope of a glucose tolerance test. A triglyceride
bl ood | evel of nore than 150 ng/dl can al so indicate
the presence of pre-diabetes. This suspicion can be
confirmed by a |low blood | eyey for HOL chol esterol.
In wonen, |evels below 40 ng per dl of plasma are
regarded as too low while in nen | evels bel ow 50 ny
per dl of plasma are regarded as too | ow
Triglycerides and HDL chol esterol in the blood can
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wonmen or 1 in nen, treatnent Is indicated. Tel msartan
is particularly indicated for treating di abetes or
suspected prediabetes if hypertension also has to be
treated. This may be the case if the systolic blood
pressure exceeds a value of 140 nm Hg and diastolic
bl ood pressure exceeds a value of 90 mmHg. If a
patient is suffering frommanifest diabetes it is
currently recomended that the systolic blood pressure
be reduced to a | evel below 130 nm Hg and the
di astolic blood pressure be |owered to bel ow 80 nm
Hg. To achieve these levels it may be indicated in
certain cases to conbi ne angiotensin Il receptor
antagonists with a diuretic or a cal cium antagonist.
The term "diuretic" includes thiazides or thiazide
anal ogues such as hydrochl orot hi azi des (HCTZ),
cl opami de, xi pam de or chlorthalidone, aldosterone
ant agoni sts such as spironol actone or eplerenone and
al so-other diuretics suitable for treating high bl ood
pressure such as furosem de and piretani de, and
conbi nations thereof with amiloride and
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trianterene. The disclosures may relate to treatnent
of subjects for increased bl ood pressure, the
angiotensin |i receptor antagonist telm sartan may be
i ndi cat ed whenever the devel opnent of prediabetes is
to be prevented or manifestq2di abetes is to be
treated. In one aspect, there is provided use of the
angiotensin Il receptor antagonist telm sartan or one
fagtors dréhe gahtigedtdvenrenitce afiddividesl HbkFaCors meylappease cause
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bl ood pressure with disorders of the fat and sugar
nmet abol i sm can pe observed to an i ncreasi ng extent.
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_ hygéréersivinsalin oesistaneé) Thuzeﬁfe presence of insulin resistance can
- be detected in about 50% of normal-weight hypertensives and normotensive

close relatives. In obese patients not only is there a higher level of insulin
resistance, but also a stronger correlation between hypertension and
hyperinsulinaemia than in slim hypertensives.

Estimates 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 may be 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.



di sorders in the |last analysis increases the
probability of contracting the sugar disease diabetes
and dying prematurely of heart or vascul ar di sease. As
primary or essential hypert2asion is a nmultifactorial
di sease, it seens unlikely that insulin resistance or
hyerinsul i naem a may be the sol e cause of high blood
pressure. A nunber of observations nay indicate,
however, that defects in the insulin netabolism have a
hypertensive effect and thus predi spose to high blood
Pregrurge. shBorfkPNagsddtoNthird h is hpvided! hiarneentiyalbe
made to ﬁyperten3|ve insulin resistance. Thus the
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‘Estimates 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
conbi nation of high bl ood pressure and di sorders of
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down or stop- the progress of the above-nentioned
nmet abol:i ¢ di sorders at the earliest possible stage
and at the sane tine to obviate the detrinenta
effects of increased bl ood pressure on the health.
12a In a second aspect, there is provided
phar maceuti cal conposition for the treatnent of people
or manmals in whomthe prevention or treatnment of
cardi ovascul ar, cardi opul nonary or renal diseases is
i ndi cated, conprising telmsartan in conbination with
atorvastatin optionally wth one or nore excipients.
In one enbodi nent, there is provided a pharmaceutica
conposition which can be wused both to treat
hypertensi on and hyperli pi daem a sinultaneously and to
13




treat manifest type 2 diabetes or the first signs of
the conplex netabolic disorder of prediabetes. The
new active substance conbi nd®ion is particularly

suitable for the treatnent and prevention of the
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expresses a fusion protein consisting of the |igand
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Te{lucI én%i?ﬁh@%lﬂtﬁﬁg aﬁ%&ﬁe%tb S o L o ) a

erase gene un contr

« dopedtextibitearst inGaftd birklimgltothesligand bihdingrdzmagiatéfenhwhan
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car bindishgoddmaifsarad rul e, binding to the receptor
b) aluciferase gene under the control of a five-times repeated yeast Gal4
binding site.
The preparation of a PPARgamma reporter cell line of this kind is described in

Example 2.

There is no in vitro binding to the ligand binding domain of the human
PPARgammaz2 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.




cannot be detected by any of these nethods. 14 |If it
appears useful or necessary{so use an angiotensin |
receptor bl ocker in conjunction with one or nore
other therapeutic active substances, telmsartan is a
preferred’ angiotensin Il receptor blocker as:iit can
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car di opul nonary, monary-or rena
diabetésents requiring treatment with a high degree of
efficacy, irrespective of the known hypotensive

effect of the active substance tel m sartan - and
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|ovascular di seases.
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f ords pr.otecti on of or ti ssues an
40 co%tro?fhe expressﬁon of the
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Matrix Metalloproteinase MMP-9, which can be 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 may improve endothelial
function and affords protection of organs, tissues and blood vessels in

diseases in which lthere may be a need to control both blood pressure and also the .
flipid 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.
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inhibition of the proliferation of smooth muscle cells, reduction of the ability of
macrophages to oxidise LDL, protection of heart muscle cells from hypoxic
damage and lowering of the plasminogen activator inhibitor 1 (PAI-1);
prevention or treatment of ischaemic peripheral circulatory disorders and
myocardial ischaemia (angina); and

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 vascufar
dlseases and increased resistance to the alrﬂow in forced ventilation;



macr ophages to oxidise LDL, protection of heart nuscle
cells fromhypoxic damage a@d | owering of the
pl asm nogen activator inhibitor 1 (PAI-1); prevention

or treatnent of ischaem c peripheral circulatory

agiufgesriraloatdistressosmdipraie (AFIPRk eductiand tre pradifetative

f h fail ft

SPELTY 8P b R85 855h R nd 8 befdl Wroinct

sepsissyadrdmes]ltifedaviabewuel dsTAMSMNaGDA of tRYRING! &spiration
ratory di seases, chronic obstructive |ung

SpI
offhelstomachiontenia A le i Ghoage ShOCK, BNty s

SR TRNYFS et An R YR ey oGS

fibrosi's, 1nte
lqberlshtlﬂiamd braachbalveoldr indianesation paﬁmﬁmlzeﬂhéﬁébéémﬂéﬁled

to th fl d t I t
by sl ypravaien ok BlelhMelalonalanape such s MbP oo+

t
o] ot e e S A
fibsgsigr ones, |ung danage such as inflammation of the

f ; ts, t t
TR R b o A BTRC BT T ear -1 ung

of bypesénsion ahﬁﬁy@bﬁhdé@ﬁﬁoe ' f}g P{W@Pgﬁnﬁn@t}ﬁé& rlﬁ whom

interstitial and br onchoal

dighgtes bas beep disgnosed curthens isd susplmmn:o’éplmﬁblmtes ethei on

ST i) Bl Bt S BT30S of 24 petivecumpunt of the

proli I'on 0

HM@L@@m@dmgsérmmmrata%sta‘ﬂn%%s SymlitPor ShiE st
a process for the prevention or t men
toQ%“b%’rW'@h@ﬂ &ifeglive agoeont phtheadNGCdl aptagomsm teintigartan er a

i abet es has been di agnosed or there .

po s a susg?fgﬂg%é‘&? predi abetes, the process may
FuBRRISHSIAE 1t BB BRR AR 'téihﬁéédawhrg{  an effective

anount of A-re uct ase-i nhi

atoa\taﬁtaﬁ&%mrcomblae@ Y5196 polymerpbalor salteofthiese adtiget her

ant.

sub¥idritellln fid ﬁ%&uiuge?ctﬁlg)@% pﬁ{a‘nﬁg&éﬁ‘p@a QarPoSifon B thee

m sartan

prederstajnoaewbatm&h ef ﬁﬁﬁéﬂér%ibﬁl ﬁ?c&ﬁbrh?héﬁ %trﬂ&je?ﬂﬂdaemla

IJélyastatln or the conbi ned use or pol ynor
¥ fiabeleshas beer diagnosed or there is a suspicion of

predlabetes.

Thus, the advantageous activity of the processes disclosed may be
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 ATZ2 receptor, which can remain unaffected
by this specific ANG Ii 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 Il antagonist telmisartan with the specific HMG-CoA-reductase-inhibitor
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By a synergistic combination for regulating blood pressure and lipids is meant
that it can contain an amount of atorvastatin and an amount of telmisartan or
polymorphs or salts of these active substances, wherein the quantity of the
individual active substance may not be sufficient on its own to achieve the
therapeutic effect which can be obtained by administering the combination of
agents, and the combined effects of the quantities of therapeutic agents may be
greater than the sum of the therapeutic activities which can be achieved with

the quantities of the individual therapeutic ag'ents.

Disclosed are pharmaceutical compasitions containing telmisartan
or one of the salts thereof combined with atorvastatin and the

preparation thereof. They can be used for treating human or non-human

mammals for the prevention or treatment of the above-mentioned diseases or
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* lubricants such as magnesium stearate, sodium stearyl fumarate and talc;

¢ agents for achieving delayed release such as
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choice of the manufacturing conditions.

This crystalline form of the sodium salt of telmisartan is characterised by the
melting point T = 245 + 5 °C (determined by differential scanning caldrimetry
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.

The HMG-CoA-reductase inhibitor disclosed is
atorvastatin or polymorphs or salts thereof, preferably the hemicalcium salt

{[R-(R*, R*)]-2—(4-ﬂuoropheny!)—ﬁ,6-dihydroxy—5-( 1 -methylethyl)-3-phenyl-4-
[(phenylamino)-carbonyl]-1H-pymol-1 -heptanoic acid hemicalcium salt), which
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Parenteral administration may comprise 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 cammiers to form tablets, capsules, pastilles, sweets, powders, sprays,
aqueous suspensions, elixirs, syrups and the like. Such carriers include solid
diluents or fillers, sterile agueous 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 controlied 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 cafbonate and caicium phosphate together
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e. gsﬁ\ﬁtfe{e@awg,p? sintered glass, diatomaceous earth or unglazed porcelain.
Preferred filters of this type include Berkefeld, Chamberland and asbestos
disc metal Seitz filters, the liquid being aspirated into a sterile container using
a suction pump. Throughout the entire process of preparing these injectabie
solutions the necessary stéps 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 particuiar and may contain ethanol,
water, penetration promoters and inert carriers, e.g. gel-forming materials,
mineral oii, emulsifiers, benzy! alcohol and the like. '
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pre rﬁé@réogﬂgt ghaié%uksoe%@qp B af e free@cishetieinisartan. If the
| actﬁé%ﬁﬁ&fa%@e withl 'I-RJ'fOZ’ Q@cll&@ﬁ%lf‘&@g%&é@rﬁy%@n

nber | an est os

conl_tatfgs MDeh ohgh prefgmﬂ.mﬁ@ d%edr 126ang of tiey diuifetiz0 Tehiga#tan or
out, the entire process

pOl)ﬁﬁb@ﬁgﬁiﬁahawﬁgggmn&J b@-cr@ti{gqlﬁgsqered in a daily dose of 10 mg (or

0.143 mg/kg of body weight, based on a person weighing 70 kg) to 560 mg
(7.143 mg/kg of body weight, based on a person weighing 70 kg) by oral routé
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).



sol utions the necessary steps should be carried out in
such a way as to obtain t end products in a sterile
state. For transdermal admi nistration the fornul ations
of the special conpounds or conbinations include for
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theweohht , based on a person wei ghing 70 kg) by t
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themeoghl ng 70 kg) to about 80 ng (1.428 ngy/kg of body
wei based on a person weighing 70 kg) by oral
20799 éafOPéﬁ&iawuaad 80 pa of talmisartes (ahpdymognlas gysadtsse of
t 5 ng (0.071 ny/ kg of body weight ased on a
theqlQ&zon wei ghing 70 kg), about 10 ng (0.143 ny/ kg of
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acaadi th & Bveglion LontaimheidMey @ﬂuctakyemghtbitobmoan
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especi a
mg10 56§ rhy imlnaiiwdwtcmsa@é enfts, rcrpﬂonbl!@f@d@lﬁ@ﬂ@m@ 8ne or more

t f an equj val ent of 20-200 ng,
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mg ShY tEhiSartalFin B Smodnt 3F 20 to 100 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 5 mg to 20 mg and telmisartan
in an amount of 40 mg to 80 mg in individual dosage units, optionally together
with one er more pharmaceutically acceptable diluents and/or carriérs.
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 already mentioned, the present invention also relates to the use of
telmisartan for preparing a pharmaceutical composition for treating the human



pol ynorphs or salts thereof may be administered in a
daily dose of 10 ng (or 0. 343 ng/ kg of body weight,
based on a person weighing 70 kg) to 500 mg (7.143
mg/ kg of body wei ght, based on a person wei ghing 70
drg)omlyumaalmammaﬁan aody fdraHé p?@véﬂm(‘x%r%%trﬁg%f? t@é above-

person wei gh
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cagipgsitions zxckrdingto thedhverdiohe. Particul arly preferred
is an oral daily dose of 40 ng (0.571 ng/ kg of body
wei ght, based on a person weighing 70 kg) to 80 ng
(1.143 ny/ kg of body wei ght, based on a person
wei ghing 70 kg) or in particular a dose of about 80 ng
(1.143 ny/ kg of body weight, based on a person
wei ghing 70 kg). 23 Preferably the ratio of
atorvastatin to tel msartan or the polynbrphs 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
follow ng daily doses: 10 ng of atorvastatin and 40 ngy
of telm sartan (or polynorphs or salts thereof);, 10
ng of atorvastatin and 80 ng of telm sartan (or -
pol ynor phs 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
tel mi sartan (or polynorphs or salts thereof).
According-to. a preferred enbodi nent the
phar maceuti cal conpositions according to the
i nvention contain the HMG CoA-reductase-inhibitor in
an amount of 1.25 ng to 450 ng and the. ANG |
antagoni st in an anmount of 10
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ng to 500 ng in individual dosage units, optionally
together with one or nore pharmaceutically acceptable
diluents and/or carriers. A2Bording to another
preferred enbodi nent the.pharnmaceutical conpositions
according to the invention contain atorvastatin in an
Siof 2.5 nmy to 80 ng and telm sartan in an
anmount of 20 to 100 ng in individual dosage units,
optionally together with one or nore pharnaceutically
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(Pi?ﬁE{" cif)- E1dlip rgly% cariehoHt by ther adailionphgdmM reduced
glutathione.
The GST-PPARgamma-LBD-protein fractions are desalinated using a HiTrap

desalting column (Pharmacia) and the protein 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 E.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 pET28¢ (Novagen) and the
sequence of the section is monitored. The fusion protein is expressed in the
£.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 openingupin a



To do this, a DNA section which codes for the am no
aci ds 205-505 of the human PPARgamma2 transcription
factor (cf. Genbank entry @B012) is subcloned via
t he additionally inserted restriction cutting sites

B%EE | and é@ﬁ into the expreSS| on vector pGEX-4T-1

FrenqR Fyrasytha sissohedddisy Badtalpha -LBia-fusien .rmteirs!s purified
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|f| u3|ngaH|TraR4c:heIat|n col um
COfaqﬁﬁ&f[ a teslsubstance (PM) wid hirs gt ambient
temperature. The final DMSO concentration in the assay is 1% (viv). A 1%
'DMSO solution is used as the background control (NSB). The measurement
is done using a Packard fusion measuring device.




500 mM i m dazol e step. The Hi s-RXRal pha -LBD protein
fractions are desalinated using a H Trap desalting
colum (Pharmacia) and the ®f otein concentration is
determ ned using a standard assay. a) Al phaScreen

Al pha Screen assays were first described.i.n Ul mnn EF
et al, Proc Nati AtedshisditanUSP (ck9gUiazohe5426-'5430.

The neasurenentg carried out Wthin the scope of this
Exanpl e omvce/dbnri 8Wout aSDdpscMWed bgDAd i ckman JF
et al.,_J Bionol Screen (200PR) 7: 3- 10 The assay
buf f er consj si p NaCI 1 m
DIT, 0.1 %lp%@r 2 O 1 O/EE ?77 GST- PPARgamTa LBD
fusion gggr 15nM bi ot i nyl ht egopXXLL 4 %eptl de of the
cof act or (corresponding tp the pepti de di scl osed

on page 2 %gﬁ?ﬁ ??grj ee &e ql720 J St4%r oi d Bi ochem

Bi ol 225 WI t h an— addi tional
N-term bog)bs?t i ngé and %Iepgase I QOg/ m of

anti - GST-""accepf or "beads or s vi di N€ donor beads
lie ' are c total volune
E)lprrlJZ 5831 E;' P ééence %@ dig‘??zgen?m% oncentrations
esg anc in DI\/@P -at anbi ent
ten‘pera?lu?ég'kbﬁw 8 % )oﬁggﬁ#raﬁrg in the assay
is 1 %¢( ) O d as the
baekgr%&h@%’gﬁrol 7’/%(RISB) ﬁe ﬁgggureﬁq i s done
using a n ne rii Vi
tel mgsar t@%?"rgd Ié‘lflgzone %g?gﬁ/l Mﬂ%gé MV SD NSB
619 21 %7 1. 08 8 18 3. 00E-08 642 41 1720
48 1. O%’E&QJ%'BéOG ggﬁi?% 3. 00E-07 644 56 27176
1232 1.00E-06 677 14 43233 1083 3.00E-06 720 35

52691 3771
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 50uM) 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, 25mM 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-labelled

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

10uM of unlabelled rosiglitazone is added as background control (NSB)
instead of the radioactive rosiglitazone, and the solvent used, e.g. DMSO, is
added as the maximum value (Bmax) insteed of a test substance.
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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 amino acids of the binding
pocket have the same position in the presence of the test substances as in
the absence of a ligand.
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Genbanke sequertrASTOG IR ds rnn@rmcfratadanm?megﬂnhplel_ﬁlbnmg Site of
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- relsthitiphesgieesitds éd@thb%quéhbéi@?érﬁﬁeda%b'?esdlh‘?? BE.fs?rﬁ&e
of a.ligan 29 Exa . Preparation of
pRA-4Y. mnm}ﬁga:qd@pdﬂ-termmaim of therﬁ’d’AﬂRmma LBD

3 SRR FADE Tt G b ARt domooi Sualitiine,

plasmitlieddis forl enedhd ckbfiisisthncdzenbank sequence U79012)
. is incorporated into the Multiple Coning Site of the

vect or pFA— CI\N (Strat agene) via additionally inserted
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sequence IS ver

CMWVARBPARDBRfiRe2- BB adBEF Rdd&s(Sﬂﬁt@géﬁejabFR-Lch édh%s for the
UGHRER S FEF 2 GEBr e onkal i ive masepegiedkyaast Gl aaéﬂebmdm
i, PAETURHRCLE S LSS uWANTBbl el AR Y g nce v
thwmmmmrmmand pFR- Luc (Stratagene). pFR-Luc
Aft%?grans oot lon the cells are cultivated in medium (Ham's F12 with 10%
foetal caif serum) in the presence of 0.5 mg/ml G-418. After six days'

cultivation the cells are passaged and kept in culture for another 10 days. The

resulting neomycin-resistant colonies are picked out under the microscope
and transferred into 96 well dishes and cuitured. 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.q. rosiglitazone, and react with an increased
luciferase signat to stimulation by the PPARgamma agonist.

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

The CHO-K1 cell line derived from the transformed chne 11 of Example 2 is
seeded in 96-well flat-bottomed dishes in a density of 3x10? cells/200ul/well
and cultivated overnight in Ham's F-12 medium with 10% foetal caif serum
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te: m,sartan brings "about a particularly potent
T tion of the PPARgamma pat hway in the PPARganma

rter ell .line. Activation ot her gngi otensin,
TR ln e B criPdsiftn &% olfiaRiad i Ak Sompression
ofithe d¢slanisartan sedismadtoeitio akgipenthand etagnesium stearate:
concentrations and to a |esser extent. Exanple 4:

s of formulations Tablet 1, Tablets having the
m%%\ﬁghg conposi tion are oBPdined by direct

] ' di [t with
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mannitol 49,542
microcrystalline celiulose 50.000
croscarmellose sodium salt 5.000
magnesium stearate 3.750
total ' 250.000
Tablet 2

Tablets having the fo_llowing 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 magnesium stearate, processed in a free fall blender to obtain a

powdered mixture. '



telmsartan sodiumsalt 41.708 mannitol 49.542

m crocrystalline cellul ose 50.000 croscarnellose
sodiumsalt 5.000 nmagnesi B8 stearate 3.750 total

250. 000 Tablet 2 Tabl etss having the foll ow ng
conposition are obtained by direct conpression of the
telmsartan sodiumsalt with excipients and fagnesi um

stearate:. Ingredients: tel m sartan sodi um salt .
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fa b 32 This

ender to obtain a powdered m xture.
conbi nation of active substances and excipients is

InghédieapPr essed with a suitahl e papidflepr e§s_(e. g
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{telpi ogl ng conposition are &t ned, thd3.903

hydeGeHlbroshig®idet el m sartan sodi ym sal1t2r_5m1t ai ned i p maEch

tapl et corresponding to a quantity uof 80 g of _the
sorbl acid of telm sartan__1ngredi éﬁ -@tabl et @?-414
retidloficsddd an sodi um salt 83. 417 13. 9@3600 0.100
magnesium steatale o2 06 1. 900 2. 483 g 45 1.500
‘| total 600.000 100.000

The telmisartan sodium salt of the tablets of the three batches dissolves in
900 ml of 0.1 M phosphate buffer, pH 7.5, atarate of 92 +1.5%, 96 + 1.8 %
and 100 + 1.0 %, respectively, after 30 minutes’ stirring (75 rpm). The
hydrochlorothiazid‘e dissolves in 900 mi of 0.1 M HCI (100 rpm) after 30
minutes ata 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 telmisartan 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 mi 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 mi of ethanol if large amounts of solid
have been left in the filter.

463.2 mi of toluene are placed in another reaction vessel and refluxed. The
filtrate obtained according to the process described above is slowly added at




sorbitol 494.483 82.414 red iron oxide 0.600 0.100
magnesi um stearate 9.000 1.500 total 600.000 100.000
The tel m sartan sodi um sal t3®f the tablets of the
three batches dissolves in 900 m of 0.1 M phosphate
buffer, pH 7.5 at a rate*of 92 1.5 % 96. 1.8 % and
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. Preparatl on of a cr%'sta ine telmsartan
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P-0 502 314). 154.4 g of telmsartan are placed in
Y@&BE@“H@ 9dP6{%} uene in-a suitable reaction vessel ,

a C5ﬂ5§rlé§§ﬁ §lign is conbined with 27.8 g of a 44. 68%
sodi um % and

roxide solution and 84.9 m of ethanol
Cheldpell1OpNadx C.5Hy0O aboutaidQ 16 @@t54s.  HEIYZ he miNgORS
is filtered. If desired, the filter may then be washed
with a nixture of 61. 8 falndifC ¥8l57ene 4h8.655. 3 niN ¢0.21
ethanol if large anounts of solid have been left in
the filter. 463.2 m of toluene are placed in another
reaction vessel and refluxed. The filtrate obtained

accordl n%\!_to t he process described above is slowy
xaieRle 6at Pyeparatiomef crysfallisepelmisartarnsadium salt from

simul tan azeotropi b$y. After it has
al | been?%gértgbﬁyirlg?ﬂhrﬁﬁe obt ai ned by washing the
filter is also added and again azeotropic

distillation is carried out. The mxture is distilled
Prepasatiog Oftféf@’éﬁﬁﬁ&rhé’dfﬁmmec has been obtai ned. Then

#1415 0FFRRSLN 5 OB Ay PSS SR R Al 2
bentlmldbmmeylmtdylﬂ -bibhehyle® cérioxykats afe Bugidrtedah 822 mi
giacug I acetic acid and combined with 213 g concentrated aqueous
hydrochloric acid (37 %). The mixture is refluxed. About 640 mi of thersolvent
are distilled off. The residue remaining is slowly combined with about 620 ml
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 mi
of glacial 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 m! of water and once with about 900 mi
acetone and then dried at about 60 °C,

Yield: 367 g (92.5 %)

Colourless crystals

melting point: 278 °C



Yield: 154.6 g (96 %9 Colourless crystals
C33H29NdM2Na x 0.5H20 calc.: C 72.51 H 5.72 N 10.25
found: C 72.57 H5.69 N 10.24 Exanple 6: Preparation
of crystalline telm sartan sodiumsalt from

tel m sartan hydrochl oride - Preparation of ..

Freparation ohanistalirecteioisedan sotiumy salt from telmisartan-
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Norit SX 2 Utra). Then the mxture is heated to about

75 C,




About 50 ml of the solvent mxture are distilled off
at constant tenperature wthin about 30 m nutes. The
suspensi on obtained is filt86ed. The residue is

washed with about 20 m of toluene. The filtrate is
conbi ned with about 5 M of water and about 150 m of
Ratenicblgimghe mi xture obtained is refluxed. About 150
m of solvent mxture are distilled off azeotropically
(up to 102 C). The mxture is left to crystallise for
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Use according to claiml for thetreat nt subj ects
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interstitial lung disease is indicated. 4. Use
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5. Use according to claim 1 for the treatment or prevention of hypertensive

insulin resistance.

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

9.  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.



insulin resistance. 6. Use according to claiml1,
characterised in that in the subjects to be treated
the fasting bl ood sugar |eveBsexceeds 110 ng of

gl ucose per dl of plasma. 7. Use according to claim
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14. Pharmaceutical composition according to claim 13, characterised in that
the ratio of atorvastatin to telmisartan or a polymorph or salt thereof is

1:2 tp 1:8 (based on the weight).

15. Pharmaceutical composition according to claim 12, characterised in that
the two active substances are additionally combined with a diuretic.

16. Pharmaceutical composition according to claim 15, characterised in that
the formulation of the phamaceutical composition contains 10-50 mg

HCTZ or chlorthalidone. v



telmsartan and 2.5-40 ng atorvastatin. 14.
Phar maceuti cal conposition according to claim 13,
characterised in that the rHtio of atorvastatin to
tel msartan or a polynorph or salt thereof is 1:2 to
1: 8 (based on the weight). 15. Pharnaceutica
conposition according to claim 12, -characterised in
that the two active substances are additionally
conbined with a diuretic. 16. Pharnmaceutica
conposition according to claim 15, characterised in
that the fornulation_of the pharmaceutical conposition
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¥ simul'taneous, "separate or sequential treatnent with
the active substances.




