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and its hydrates and crystalline forms and addition salts thereof with a pharmaceutically
acceptable acid, and a calcium inhibitor, more especially a calcium inhibitor from the

10 dihydropyridine class.

Selective and specific sinus node Ir current inhibitors, more especially ivabradine and its
hydrates and crystalline forms and addition salts thereof with a pharmaceutically
acceptable acid, more especially its hydrochloride, have very valuable pharmacological
and therapeutic properties, especially negative chronotropic properties (lowering of heart
15 rate), which make these compounds useful in the treatment or prevention of various
clinical situations of myocardial ischaemia such as angina pectoﬁs, myocardial infarct and
associated rhythm disturbances, and also in various pathologies involving rhythm

disturbances, especially supraventricular rhythm disturbances, and in heart failure.

The preparation and therapeutic use of ivabradine and addition salts thereof with a
20 pharmaceutically acceptable acid, more especially its hydrochloride, have been described

in the European patent specification EP 0 534 859.

The Applicant has now discovered, surprisingly, that selective and specific sinus node If
current inhibitors, more especially ivabradine, or 3-{3-[{[(7S)-3,4-dimethoxybicyclo-
[4.2.0]octa-1,3,5-trien-7-ylJmethyl} (methyl)amino]propyl}-7,8-dimethoxy-1,3,4,5-tetra-
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15 about a reflex tachycardia which can persist in patients being treated for angina pectoris. It

is known that there exists a strong relationship between an increase in heart rate and
cardiovascular mortality in the coronary patient. This has to be linked with the possible
risk of increased cardiovascular mortality and of myocardial infarcts reported in respect of

the dihydropyridines.

20 The adverse effects most frequently encountered with the dihydropyridines are
tachycardia, palpitations, headaches and oedemas of the lower limbs, which are dose-
dependent.

There is accordingly a real need for new treatments that make it possible to benefit from
the positive effects of those compounds whilst increaéing their safety margin, especially

25 their cardiovascular safety margin.

The Applicant has now discovered, surprisingly, that selective and specific sinus node Ir
current inhibitors, more especially ivabradine, are not only capable of potentiating the
effects of calcium inhibitors and, more especially, those belonging to the dihydropyridine

class, but have moreover shown themselves to be excellently capable of improving the
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Wthout inplying any limtation, the calcium inhibitors in the
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10 those belonging to the dihydropyridine class. Without implying any limitation, the calcium
inhibitors in the association according to the invention are: amlodipine, nifedipine,

felodipine and their hydrates, crystalline forms and addition salts with a pharmaceutically

acceptable acid or base and, more especially, the besylate or maleate.

The invention relates more especially to the association between ivabradine or one of its
15 hydrates, crystalline forms and addition salts with a pharmaceutically acceptable acid,
more especially its hydrochloride, and a calcium inhibitor or one of its hydrates, crystalline

forms and addition salts with a pharmaceutically acceptable acid.

Even more preferably, the invention relates to the association between ivabradine or one of
its hydrates, crystalliné forms and addition salts with a pharmaceutically acceptable acid,
20 more especially its hydrochloride, and amlodipine or one of its hydrates, crystalline forms
and addition salts with a pharmaceutically acceptable acid, more especially its besylate or

maleate.
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pharmaceutical conpositions according to the invention, there may be
menti oned, nore especially, those that are suitable for oral,
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mentioned, more especmlly, those that are suitable for oral, parenteral or nasal
administration, tablets, dragées, sublingual tablets, capsules, lozenges, suppositories,
creams, ointments, dermal gels etc. and also pharmaceutical compositions having

programmed, delayed, prolonged or deferred release.

15 Besides the selective and specific sinus node Ir current inhibitor and the calcium inhibitor,
the pharmaceutical compositions according to the invention comprise one or more
excipients or carriers selected from diluents, lubricants, binders, disintegration agents,

absorbents, colourants, sweeteners etc..

By way of non-limiting example there may be mentioned :
20 * as diluents : lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,
¢ as lubricants : silica, talc, stearic acid and its magnesium and calcium salts,
polyethylene glycol,
¢ as binders : aluminium and magnesium silicate, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

25 * as disintegrants : agar, alginic acid and its sodium salt, effervescent mixtures.



creans, ointnents, dermal gels etc. and al so pharnaceuti cal
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i nhi bitor and the calciuminhibitor, the pharmaceutical conpositions
according to the invention conprise one_gr nore excipients or
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........................... 59g
Ivabradine hydrochloride.........coveevvriniieincccncccecceren s 10g
10 AmIodIPIne DESYIALE ...c..eeviiriieiiiteeteietee ettt 5¢g
Lactose MONONYATALE........cocvivieiiieertieieeeeeet ettt ettt 62 g
MAGNESTUIM STEATALE ...ceveeeeeneienieeietertenie ettt eer e aeceresn s seesenoassanesse s s abesaeenen 13 g
POVIAONIE ..ottt eneseenan eeeerteeeee et et rabe st s e nenennenan 9 g
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Other examples of pharmaceutical compositions according to the invention are given
hereinbelow, without implying any limitation :

Example 1

Constituents | Amount (mg)

ivabradine 10

amlodipine 5




Lact ose nonohydrat e

................................ . Constituents- Amo.unt(m%)
.................. 0.3 g 15 Cel | ulLose :ndlumnlvr ate
L ivabradime LS
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2.6 g Oher exanples of
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Amoun%h)l e 1 Constituents

her ei nbel ow, w t hout

i mpl yi ng anyCdristiiueatsi

Anmount (ng) ivabradine 10 am ogipihe-5 Exarple 2 Constituents
Amount (ng) ivabradine 15 am odi“gﬁbF?émBe Exampl e 3|Constituents
Amount (ng) ivabradine 10 am odiRiJi6itd | EXHpl € Constituents
Amount (ng) ivabradi ne 15 i
Example 4
Constituents | Amount (mg)
ivabradine 15
amlodipine 10
5 The dosage for the pharmaceutical compositions described above consists of the

administration, per os, of one tablet per 24 hours.

In the populations at risk, corresponding to patients who are hypertensive and more than
75 years old, the initial critical dose administered by the oral route is 5 mg of ivabradine -
and 5 mg of amlodipine per 24 hours in the form of a tablet.

10 Clinical study :

e Two clinical studies carried out in patients being treated with dihydropyridine type
calcium antagonists who still complained of painful angina pectoris attacks (despite the
calcium antagonist) have shown that concomitant treatment with ivabradine makes it

possible to reduce these attacks very substantially (by about 60 %).
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e In addition, in surprising manner, the association of ivabradine with amlodipine brought
about an improvement in the safety and acceptability profile of the amlodipine. In the
course of the clinical development of ivabradine for the treatment of angina pectoris,
studies on the acceptability of ivabradine were carried out compared to amlodipine

10 monotherapy or amlodipine in association with ivabradine. The results show that when
ivabradine is associated with amlodipine, the safety of use of the latter, especially its

cardiac safety, increases :

Table2:
Adverse events in coronary patients treated with amlodipine alone or with the
15 association amlodipine + ivabradine, per 100 patient-years of exposure
Ivabradine + calcium Amlodipine alone
antagonists n = 686 n =401
Patient-years : 262.6 Patient-years : 94.8
Adverse cardiac events 40.0 58.0
- Cardiac arrhythmias 28.6 359
- Unstable angina 23 53
- Myocardial infarct : . : 1.9 32
- Deterioration of coronary disease 0.4 2.1
- Palpitations 11 3.1
Oedemas of the lower limbs 22.9 335
Headaches 3.8 9.5

n = number of patients
A lower level of adverse events can clearly be seen when ivabradine is added to the

amlodipine, especially for cardiac events of the cardiac arrhythmia type and the coronary



course of the clinical devel opnent of ivabradine for the treatnent of
.-angi na pectoris, studies on the acceptability of ivabradine were
carried out conpared to am odi pi ne 10 nonot herapy or am odi pine in
association with ivabradine. The results show that when ivabradi ne
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type and the coronary -8- ischaenm c event type (unstable angina,
nyocardi al infarct and deterioration of coronary



disease). It is inportant to note that the incidence of oedemas of
the lower |inbs, which are the nost frequent adverse effect for

anl odi pi ne and the cause of cessation of treatnment in close to 10 %
of cases, decreases very narkedly when ivabradine is added, this al so
being 5 the case for headaches. -9- WHAT WE CLAIMIS: -

Phar maceutical conposition conprising a selective and specific sinus
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one of its hydrates, crystalline fornms or addition salts with a
pharmaceutical ly acceptable acid. 5- Pharmaceutical conposition
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3-benzazepm-2-one - hydrochloride or one of its hydrates or crystalline forms.

3- Pharmaceutical composition according to claim 1, wherein the calcium inhibitor belongs to the

dihydropyridine class.

4~ Pharmaceutical composition according to claim 1, wherein the calcium inhibitor is amlodipine, or one
of its hydrates, crystalline forms or addition salts with a pharmaceutically acceptable

acid.

5- Pharmaceutical composition according to claim 1, wherein the calcium inhibitor is amlodipine besylate

or one of its hydrates or crystalline forms.

6- Pharmaceutical composition according to claim 1, which comprises ivabradine, or one of its hydrates,

crystalline forms or addition salts with a pharmaceutically acceptable acid, and



-10- anilodipine, or one of its hydrates, crystalline forns or
addition salts with a pharmaceutically acceptable acid. 7-

Phar maceuti cal conposition according to claim1, which conprises

i vabradi ne hydrochl oride, or one of its hydrates or crystalline
forms, and amnl odi pi ne besylate, or one-of- its hydrates or

crystalline fornms. 8- Pharmaceutical conpositions conprising as
active ingredient a selective and specific sinus node If current
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with one of clainms"1l to 7, on their own or in conbination with one or
nmore phar mhesuddevtddlly samcepdgitlabtid. exci pi ents. 9- Pharmaceuti cal
conpositions according to claim8, conprising as active ingredient

i vabradi ne hydrochl oride, or one of its hydrates or crystalline

forms, i 3580Giatiafbmpokitidh 260:@6E @icken besydhabaprises ivanalifhylioshloride, or one of
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9- Pharmaceutical compositions according to claim 8, comprising as active ingredient
ivabradine hydrochloride, or one of its hydrates or crystalline forms, in association
with amlodipine besylate, or one of its hydrates or crystalline forms, on their own or in

combination with one or more pharmaceutically acceptable excipients.

10- Pharmaceutical compositions according to one of claims 8and9 for use in the

manufacture of a medicament for the treatment of ahgina.

11- Use of a pharmaceutical composition according to any one of claims 1-7 in obtaining a

medicament intended for the treatment of angina.

12- A pharmaceutical composition according to claim 1 or claim 8, substantially as herein

described with reference to any example thereof,

13- A use according to claim 10, substantially as herein described with reference to any example

thereof,



