-1- ANTI HYPERSENSI Tl VE COVBI NATI ON OF VALSARTAN AND CALClI UM CHANNEL BLOCKER
The present invention relates to a pharmaceutical conposition conprising as
active ingredients (i) the AT, receptor antagoni st
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(ii) a Calcium channel blocker (CCB) or a pharmaceutically acceptable salt thereof and
{iif} a pharmaceutically acceptable carrier.

Valsartan is specifically and generically disclosed in EP 0443983 A.

The class of CCBs essentially comprises dlhydropyndlnes (DHPs) and non-DHPs such as
diltiazem-type and verapamil-type CCBs.

A CCB useful in said combination is preferably a DHP representative selected from the
group consisting of amlodipine, felodipine, ryosidine, isradipine, lacidipine, nicardipine,
nifedipine, niguldipine, niludipine, nimodipine, nisoldipine, nitrendipine, and nivaldipine, and
is preferably a non-DHP representative selected from the group consisting of flunarizine,
prenylamine, diltiazem, fendiline, gallopamil, mibefradil, anipamil, tiapamil and verapamil,
and in each case, a pharmaceutically acceptable salt thereof. All these CCBs are
therapeutically used, e.g. as anti-hypertensive, anti-angina pectoris‘ or anti-arthythmic drugs.
Preferred CCBs comprise amlodipine, diltiazem, isradipine, nicardipine, nifedipine,
nimodipine, nisoldipine, nitrendipine, and verapamil, or, e.g. dependent on the specific
CCB, a pharmaceutically acceptable salt thereof. Especially preferred as DHP is



especially preferred representative of non-DHPs is verapam | or a
pharmaceutically acceptable salt, especially the hydrochloride, thereof.
The conpounds to be conbi ned can be present as pharmaceutically acceptable
salts. If these conpounds have, for exanple, at |east one basic centre,
they can formacid addition salts. Corresponding acid addition salts can
al so be forned having, if desired, an additionally present basic centre.
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nervous system as a result of the formation of norepinephrine. Angiotensin 1 also has an
influence on the electrolytic balance, produces e.g. antinatriuretic and antidiuretic effects in
the kidney and thereby promotes the release of, on the one hand, the vasopressin peptide
from the pituitary gland and, on the other hand, of aldosterone from the adrenal glomeru-
losa. All these influences play an important part in the regulation of blood pressure, in
increasing both circulating volume and periphe'ral resistance. Angiotensin Il is also involved
in cell growth and migration and in extracellular matrix formation.

Angietensin Il interacts with specific receptors on the surface of the target cell. It has been
possible to identify receptor subtypes which are termed e.g. ATy- and ATs-receptors. In
recent times great efforts have been made to identify substances that bind to the ATy-
receptor. Such active ingredients are often termed angiotensin Il antagonists. Because of
the inhibition of the ATy-receptor such antagonists can be used e.g. as antihypertensives or
for the treatment of congestive heart failure.

Angiotensin Il antagonists are therefore understood to be those active ingredients which
bind to the AT;-receptor subtype but do not result in activation of the recepior.



Prol onged and uncontrol | ed hypertensive vascul ar disease ultimtely leads to
a variety of pathol ogical changes in target organs such as the heart and
ki'dney. Sust ai ned hypertension can | ead as well to an increased occurrence
of stroke. Therefore, there is a strong.need to evaluate the efficacy of
anti hypertensi ve therapy, an exam nation of additional cardiovascul ar
endpoi nts, beyond those of blood pressure lowering, to get further insight
into the benefits of conbined treatnment. The nature of hypertensive vascul ar
di seases is mul ti factorial. Under certain circum stances, drugs with
differe ms of gction have been conbin er, .just .
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of the palt+aniagonist vialsattesar acb.harrnaceutrcally acceptable salt thereof and a CCB or a
pharmaceutically acceptable salt thereof results not only in a synergistic therapeutic effect
but also in additional benefits resulting from combined treatment such as a surprising
prolongation of efficacy and a broader variety of therapeutic treatment. This includes
hemodynamic, renal, antiproliferative, antithrombotic and antiatherogenic properties.

The measurement of cardiac mass to assess treatment-induced regression of hypertrophy
provided data to support a supra-additive effect of combination of the present invention.
Left ventricular hypertrophy Is an independent risk factor for the development of myocardial
infarction. Thus, effective blood pressure lowering coupled with the ability to regress or
prevent the development of left ventricular hypertrophy has an impact on two important and
contributing factors for heart failure.

Further benefits are that lower doses of the individual drugs to be combined according to
the present invention can be used to reduce the dosage, for example, that the dosages
need not only often be smaller but are also applied less frequently, or can be used to
diminish the incidence of side effects. This Is in accordance with the desires and require-
ments of the patients to be treated.



It can be shown that conbination therapy with val sartan and a cal ci um
channel blocker results in a nore effective anti hypertensive therapy

(whet her for malignant, essential, reno- vascular, diabetic, isolated
systolic, or other secondary type of hyertension) through inproved
efficacy as well as a greater responder rate. The conbination is al so useful
in the treatnent or prevention of (acute and chronic) congestive heart
failure, left ventricular dysfunction and hypertrophic cardi onyopat hy,
diabetlc cardlac nyopat hy, supraventricular and ventri cul ar arrhythnias,
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The person skilled in the pertinent ant is fully enabled to select a relevant test model to
prove the hereinbefore and hereinafter indicated therapeutic indications.

Representative studies are carried out with a combination of valsartan and amlodipine, e.g.
applying following methodology. All experiments are performed in spontaneously
hypertensive rats {(SHR) supplied by Taconic Farms, Germantown, New York
(Tac:N(SHR){BR). A'radiotelemetric device (Data Sciences International, inc., St. Paul,
Minnesota) is implanted into the lower abdominal aora of all test animals between the ages
of 14 to 16 weeks of age. All SHR are allowed to recover from the surgical implantation
procedure for at least 2 weeks prior to the initiation of the experiments. The radiotransmitter
is fastened ventrally to the musculature of the inner abdominal wall with a silk suture to
prevent movement. Cardiovascular parameters are continuously monitored via the
radiotransmitter and transmitted to a receiver where the digitized signal is then collected



prevent novenent. Cardiovascul ar paranmeters are continuously nonitored via
the radiotransmtter and transmtted to a receiver where the digitized
signal is then collected -5- and stored using a conputerized data
acquisition system Blood pressure (neag arterial, systolic and diastolic
pressure) and heart rate are nonitored In conscious, freely noving and
undi sturbed SHR in their honme cages. The arterial blood pressure and heart
rate are nmeasured every 10 mnutes for 10 seconds and recorded. Data
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anest hetized and the heart rapidly renoved. After sep aratlon and renoval of
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Valsartan and amiodipine are administered via the drinking water either alone or in
combination to SHR beginning at 18 weeks of age and continued for 6 weeks. Basedon a
factorial design, seven (7) treatment groups are used to evaluate the effects of combination
therapy on blood pressure and heart rate. Treatment groups consist of valsartan alone in
drinking water at a concentration of 240 mg/liter (high dose), amlodipine alone at a
concentration of 120 mg/liter {(high dose), valsartan (120 mg/liter) + amlodipine (60),
valsartan (120) + amlodipine (120), valsartan (240) + amlodipine (60}, valsartan (240) +
amlodipine (120) and a vehicle control group on regular drinking water.,

Thus, 4 groups of SHR receive combination therapy.

Studies have been performed in SHR and demonstrate that the addition of a CCB confers
additional benefit over that of valsartan monotherapy. The Area Under the Curve (AUC) for
blood pressure reflects the changes in response to 6 week treatment in conscious SHR.



Thus, .4 groups of SHR receive conbination therapy. Studies have been
perforrred In SHR and denonstrate that the addition of a CCB confers
addi ti onal benefit over that of val sartan nonotherapy. The Area Under the
Curve (AUC) for blood pressure reflectg.the changes in response to 6 week
treatnment in conscious SHR -6- Upon conpletion of the 6 week treatnent
period, hearts are renoved for assessnent of left ventricle nass and
normal i zed to body weight. The available results indicate an unexpected
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Surprisingly, treatnment of diabetes associated w th hypertension with the
conbi nation of valsartan and a CCB, especially a non-DHP, preferably
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sudden death events. Accordlngfy, the use of this animal medel is well-applied in the art
and suitable for evaluating effects of drugs on the development of diabetic renal diseases.
There is a strong need to achieve a significant increase of the survival rate by treatment of
hypertension in diabetes especially in NIDDM. It is known that CCBs are not considered as
first line antinypentensives e.g. in NIDDM treatment. Though some kind of reduction of
blood pressure may be achieved with CCBs, they may not be indicated for the treatment of
renal disorders associated with diabetes. Surprisingly, treatment of diabetes associated
with hypertension with the combination of valsartan and a CCB, especially a non-DHP,
preferably verapamil, proved to result in the considerable reduction of sudden death events
and consequently in a significant degree of increase of the survival rate in the experimental
model using diabetic SHRs.

Diabetes is induced in SHRs aged about 6 to 8 weeks weighing about 250 to 300 g by
treatment e.g. with streptozotocin, The drugs are administered by twice daily gavage.
Untreated diabetic SHRs are used as control group (group 1). Other groups of diabetic
SHRs are treated with 30 mg/kg of valsartan (group 2), with 20 mg/kg of verapamil (group -
3} and witha combination of 20 mg/kg of valsartan and 15 mg/kg of verapamil (group 4)..



treatment e.g. with streptozotocin. The drugs are adm nistered by tw ce
daily gavage. Untreated diabetic SHRs are used as control group (group 1).
O her groups of diabetic SHRs are treated with 30 ng/ kg of val sartan (group
2), with 20 ng/ kg of verapam | (group ;) and with a conbination of 20 ng/ kg
of valsartan and 15 ng/ kg of verapam | {(group 4). -7- On a regul ar basis,
besi des other paraneters the survival rate after 21 weeks of treatnent s
bei ng nonitored. In week 21 of the study, foll owi ng survival rates have been
determ 0 JThe
resul ts O 2RI dR R VRpBLE PlneE patefirg ety latter 2 el o dmbol e
for theis beieatnmtpreﬁ Inwt%r@tbmsﬁuﬁy,domrnm eurpwxah r@tﬂs@avembee@ﬁegermwedbl ood
pressure is reduced but noreover the survival rate is drastically increased
when admni-stertng—todiabetit-SiHRs a conbi nation of val sartan and

ver apariTest Eneupan SundvaliRate %] conponents in the conbi nation being reduced
ver sus 1he annuntszgﬁ,the S|ngle drugs when adm nistered alone). The

I ncr eaged—survival—seen—+mnmdiabefic SHR is consistent with an attenuation of
end- or d¢h damage. | A6ébrdingly. the conbination of valsartan and a CCB nay be
used fqry the treahggpt (and als¢ for the prevention) of diabetes, e.g. of
hyper t gmston—Tn—dirabet+c—patitents, especially in hypertensive patients with
NI DDM |ghd nmay be|®3ed for slomﬂﬁg the progession of diabetic renal

di seases, such as di abetic nephropathy associated with N DDM and for
reducingrprotelnurla I n diabetic patients. It is the object of this
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congestive heart failure,
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IDDM secon eron| ¥
the treatment (and also for the preventlon ) of diabetes, e.g. of hypertension in diabetic

patients, especially in hypertensive patients with NIDDM, and may be used for siowing the

progession of diabetic renal diseases, such as diabetic nephropathy associated with
NIDDM, and for reducing proteinuria in diabetic patients.

It is the object of this invention to provide a pharmaceutical combination composition, e.g.
for the treatment or prevention of a condition or disease selected from the group consisting
of hypertension, (acute and chronic) congestive heart failure, left ventricular dysfunction
and hypertrophic cardiomyopathy, diabetic cardiac myopathy, supraventricular and
ventricular arrhythmias, atrial fibrillation or atrial flutter, myocardial infarction and its
sequelae, atherosclerosis, angina (whether unstable or stable), renal insutficiency (diabetic
and non-diabetic), heart failure, angina pectoris, diabetes, e.g. hypertension in diabetic
patients, especially in hypertensive patients with NIDDM, secondary aldosteronism, primary
and secondary pulmonary hyperaldosteronism, primary and pulmonary hypertension, renal
failure conditions, such as diabetic nephropathy, glomerulonephritis, scleroderma,
glomerular sclerosis, proteinuria of primary renal disease, and also renal vascular
hypertension, diabetic retinopathy, the management of other vascular disorders, such as
migraine, Raynaud’s disease, luminal hyperplasia, cognitive dysfunction (such as
Alzhelmer's), and stroke which composition comprises (i) the AT -antagonists valsartan or a



and secondary pul nonary hyperal dosteronism primary and pul nonary
hypertension, renal failure conditions, such as diabetic nephropathy,

gl onerul onephritis, scleroderma, glonerular sclerosis, proteinuria of
primary renal disease, and al so renal \scul ar hypertenS|on di abetic
retinopathy, the management of other vascul ar disorders, such as nigraine,
Raynaud' s di sease, |um nal hyperplasia, cognitive dysfunction (such as

Al zhei ner's), and stroke whi ch conposition conprises (i) the AT1-antagonists
val Sartgma%a@em.éa s@%{)wrw @aqmmt@@é%raqs'hhnﬁmuﬁ@iu %eée,&tam}e a CCB
or a phar naceutlca acc hereof and a pharnaceutlca y
accept alﬂaé%‘ﬁﬁ@f@daphawgm@é%@@ep E’(!S’l‘t3 cafiffponent s (1) and (ii) can be
obt ai ned and admi ni stered together, one after the other or separately in
one conbined unit dose formor in two se arateﬁ$ Wi g grns. The unit
dose forfriiiagorapPesiioe campphads thansh Hihtarohe obleiper apdRdR E‘t!fé%rﬁ &9ethed, present
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AT1- ant ggoni st.s val ﬁgartan or a t}& aI Ig acceptable salt thereof and
b I'% c nagpp.

(ii) a or The PHEFREIETR MeX @ t hereof and a

phar rraceutlcal |y acceptable carrier for the manuf acture of a
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glomerular sclerosis, proteinuria of primary renal disease, and also renal vascular
hypertension, diabetic retinopathy, the management of other vascular disorders, such as
migraine, Raynaud’s disease, luminal hyperplasia, cognitive dysfunction (such as
Alzheimer’s), and stroke.

A further aspect of the present invention is a method for the treatment or prevention of a
condition or disease selected from the group consisting of hypertension, {acute and chronic)
congestive heart failure, left ventricular dysfunction and hypertrophic cardiomyopathy,
myocardial Infarction and its sequelae, supraventricular and ventricular arrhythmias, atrial
fibrillation or atrial flutter, atherosclerosis, angina {whether stable or ustable), renal
insufficiency (diabetic and non-diabetic), heart failure, angina pectoris, diabetes, e.g.
hypertension in diabetic patients, especially in hypertensive patients with NIDDM, secondary
aldosteronism, primary and secondary pulmonary hyperaldosteronism, primary and
pulmonary hypertehsion, renal failure conditions, such as diabetic nephropathy, glomerulo-
nephritis, scleroderma, glomerular sclerosis, proteinuria of primary renal disease, and also
renal vascular hypertension, diabetic retinopathy, the management of other vascular



congestive heart failure, left ventricular dysfunction and hypertrophic
cardi onyopat hy, nyocardial infarction and its sequel ae, supraventricul ar
and ventricular arrhythmas, atrial fibrillation or atrial flutter,

at heroscl erosi s, angina (whether stabl g or ustabl e), renal insufficiency
(di abetic and non-di abetic), heart failure, angina pectoris, diabetes, e.g.
hypertension in diabetic patients, especially in hypertensive patients with
NI DDM secondary al dosteronism primary and secondary pul monary
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conpri SIdégu@ailma@bé;stgblbr&r@rt&@marnﬂﬁéunﬁ&bbd/oeédcﬁqtew&entarmunt of conbi nation
of (i) the AT,-antagonists val sartan or a pharmaceutically acceptable salt

thereof and (ii) a CCB or a pharnaceutically acceptable salt thereof and a
phar ma- mm&émhnbadlya@fteemea&heumwf ehel of the omponaits bhtheaechbifatisnohtter eat ment .
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sequentially and in-.any order. The correspondl ng active ingredient or a

phar maceyld Lol ﬁoﬁtﬂﬁ?ﬁ&tﬂ}éll réﬁlbht (Srr}:(aﬁﬁd‘é}tnae’é’\)‘ucﬁl %cepﬁlb%q th%}egpﬁlg}gfso

hydrate or 1 nclUde ot her so vents use or cr
phar nmacdft 5o in defpelss bydiae aidncdide elhek Ivents H'Wéﬂ't‘?%ﬂ%@ﬁ'obe prepared in a

manner known per se and are those suitable for enteral, such as oral or
rectal, arenteral admnistration.t rmbloo ed ani mal s) ,
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preparations according to the invention for ‘ent era rentera
admi ni st§B8RLI REFeNterdhAPRlicaHM-e, those in unit dose forms such as
sugar-coated tablets, tablets, capsules or suppositories, and furthernore
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%, preferably 80%, preferably from about 20 % to about 60 %, of the active ingredient. :
Pharmaceutical preparations according to the invention for enteral or parenteral
administration are, for example, those in unit dose forms, such as sugar-coated tablets,
tablets, capsules or suppositories, and furthermore ampoules. These are prepared in a
manner known per se, for example by means of conventional mixing, granulating, sugar-
coating, dissolving or lyophilizing processes. Thus, pharmaceutical preparations for oral use
can be obtained by combining the active ingredient with solid carriers, if desired granulating
a mixture obtained, and processing the mixture or granules, if desired or necessary, after

addition of suitable excipients to give tablets or sugar-coated tablet cores.

The determination of the dose of the active ingredients necessary to achieve the desired
therapeutic effect is within the skill of those who practice in the art. The dose depends on
the warm-blooded animal species, the age and the individual condition and on the manner
of administration. In the normal case, an approximate daily dose in the case of oral
administration for a patient weighing approximately 75 kg for oral application is of about 10
mg to about 200 mg, especially about 20 to about 120 mg, most preferably about 40 mg to



coating, dissolving or |yophilizing processes. Thus, pharnmaceuti cal
preparations for oral use can be obtained by combining the active
i'ngredient with solid carriers, if desired granulating a m xture obtai ned,
and processing the m xture or granules,-id-desired or necessary, after
addition of suitable excipients to give tablets or sugar-coated tabl et
cores. The determ nation of the dose of the active ingredients necessary to
achieve the desired therapeutic effect is within the skill of those who
pLaCti ce aué\oatme rag for v_’étdsertd@aﬁd g_ep@tmds n@;o abbet Mrmg,tﬂrefecwgy @b&dqtraj_s apeci es,

t he age and t i ndi v condi ti on on..t nner of adm nistration.
In the no??}%‘ft%@a@%', Oﬁhem'd%pﬁﬁfh@gﬁaﬁﬁ?SW&g@Whe case of oral

adm nistration for a patient wei ghing approxinmately 75 kg for oral

applicati IS, _of about 10 tQ about. 200 special ly apout, 20 to. about
156 o miRe IpBinar S an P ag o drscien SEREELuperg TRkt OlrBd fan
and about tollinlt itgextontibany mkBAeny, preferably about 2.5 ng to about 50 ny,
for the CCB, depending on the specific CCB, The foll ow ng exanple
illustrates the invention described above; however, it is not intended to
limt itsVelsteat ThilebRyrmutios B0 vghFanibdipind sbhhg {Rdleroomipatiie@n 80 ng +

Am odioine 5 ng (Rolle rconRaction) Dosage m80 ng Valsartan + 5 ng Anl odi
i ne D anpter—wm—9 Shape—ound—DBreaki-rg—HrRe—w-thout Tabl et - wei ght (ny)
215 For nubasaden(ned) t he Tahlgtmyalatsaktaad SdgManiddidat odi pi ne 5 ng Dosage
Strengt hf Function of the gxcipirent rn 80 ng Valsartan + the Fornulation 5
nmg Am odiliamete (Mhnpact 1% m -1 Atalsa..r_t_an_DS_d.u.L substance 80.0 2.

Anl odi pihgpfs dru substandgegn 3. Avicel PH 102 fifller 104.0 4. PVPP-XL

di sintegyant 20. 0 5. Aerqgsil 200 gridant 0,75
: Breaking line without

Tablet-weight (mg) 215

Formulation of the Tablet Valsartan 80 mg + Amlodipine 5 mg

Dosage Strength | Function of the Excipientin | 80 mg Valsartan +
the Formulation 5 mg Amlodipine
. Compactate mg:
1. | Valsartan DS drug substance 80.0
2. | Amlodipine DS drug substance 5.0
3. | Avicel PH 102 filler 104.0
4, | PVPP-XL disintegrant 20.0
5. | Aerosil 200 glidant 0.75
6. | Magnesium- Jubricant 25
stearate
Il. | Outer Phase
Aerosil 200 glidant 0.75
Magnesium- lubricant 2.0
stearate
totai 215.0




conpri si ngFSERtia

6. Magnesium lubricant 2.5 stearate Il. Quter Phase 7. Aerosil 200 glidant
0.75 8. Magnesium lubricant 2.0 stearate total 215.0 -11- Wat is clained
is: 1. Use of a therapeutically effective amount of a conbination consisting
essentially of (i) the ATl-antagonist val sartan or a pharnaceutically
acceptable salt thereof and (ii) the &aIC|un1channeI bl ocker ant odipi ne or
a pharmaceutically acceptable salt thereof, and a pharnaceutically
acceptabl e carrier for the preparation of a nedicanent for the treatnent or
prevention of hypertension associated with diabetes. 2. A pharnaceutical
conbi nat i WhateRMsed ison consi sting essentially of (i) the AT1-antagoni st

val sartan or a pharmaceutically acceptable salt thereof and (ii) the-

Cal ci um channel bl ocker anl odi pine or a pharnaceutically acceptable salt

t hereof @nd aU@ahaiffrracmtamlnbwya@ﬁ@mabbmogmr of & . coﬁlbmfét'@habmugl cal

conmbi nati on conE05|t|on as aim2 for oral plication,
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conbi natlfaere%f)%es zg A8 ©§1cmhaloﬁaﬁhel fbl@él@r n&rﬁloﬁiggweobﬂa pABRhAGaticND,
conpri-si ng about to about 180 of | ci um channel bl ocker
an odi pi mecceptable salt thereof and a pharmaoeutlcally acceptable carrier for the preparation

of a medicament for the treatment or prevention of hypertension associated with

diabetes.

2. A pharmaceutical combination composition consisting essentially of (i) the
AT,-antagonist valsartan or a pharmaceutically acceptable salt thereof and (ii) the
Calcium channel blocker amlodipine or a pharmaceutically acceptable salt thereof

and a pharmaceutically acceptable carrier.

3. A pharmaceutical combination composition as claimed in claim 2 for oral
application, comprising of about 10 mg to about 20C mg of valsartan

4, A pharmaceutica[ combination composition as claimed in claim 2 for oral
application, comprising abeut 1.0 mg to about 180 mg of the Calcium channel blocker

amicdipine.



