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NEW ASSOCI ATI ON OF A SINUS NODE | f CURRENT | NHI Bl TOR
AND A CALCIUM | NH Bl TOR, AND PHARMACEUTI CAL
COVPCOSI TI ONS CONTAINING | T The present invention
relates to a new associ ation of a selective and
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rate), whic R ese compounds useful in
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myocardi al infarct and associated rhythm di sturbances,
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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
rate), which make these compounds useful in the treatment or prevention of various
clinical situations of myocardial ischaemia such as angina pectoris, myocardial infarct and
associated rhyﬂlm 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
pharmaceutically acceptable acid, more especially its hydrochloride, have been described

i the European patent specification EP 0 534 859.

The Applicant has now discovered, surprisingly, that selective and specific sinus node Ir
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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20 pharmaceutically acceptable acid, nore especially
its hydrochl ori de, have been described in the European
pat ent specification EP 0 534 859. The Applicant has
now di scovered, surprisingly, that selective and
specific sinus node If current inhibitors, nore
especi al ly ivabradi ne, or
3-{3-[{[(7S) -3, 4-di met boxybi cycl o-

4, octa-1, 3, 5-trier-7-yl]methyl}. . Sy
lly‘%%ﬁﬁ%]"f%ﬁ??%ﬂ*ér%ﬁyl §seq B &S%P&ﬁieaﬁy%}ls 34 cBlctugp  bibylor, more
espBAAIP -2 R1BENZAARBE Nedn 00R: dSBRAPYAIRESAGIAIARR Yl NvAuable
cal ciuminhibitor, nore espeC|aIPy a cal ciuminhibitor

propertins whishdilbydhapyo belised it hssesiatidramdhe weaimenl efabpma.
properties which allow themto be used in association
in the treatnent of angina. Calciuminhibitors are
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_ tachycardia which can persist in patients being treated
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i ncreased, cardi ovascular nortality and of nyocardi a
the dipydrepysidingport ed in respect of

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 increasing their safety margin, especially

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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t he di hydropyridi nes. 20 The adverse effects nost

frequently encountered with the di hydropyridi nes are

tachycardi a, pal pitations, headaches and oedenas of the

| ower |inbs, which are dose- dependent. There is

accordingly a real need for new treatnents that make it

possible to benefit from the positive effects of those

conmpounds whi | st increasing their safety margin,
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i nhi bitors, more_especially ivabradine, .are not o?ax h
congigesause @f dhe @f@@emqna%q%@hl%aqé thefpvsafien &t thedreaimpent of angina wit

d nore especially, those belonging to the
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t hensel ves to be excellently capabl e of inproving the

-3- safety profile of those cal cium antagoni sts and,

nor e especially, t he adverse cardiac effects, oedemas
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the ﬁﬁ/@ﬁﬂi@h ang, 1h0ret1faa1auﬁarbm wabradnm:, vdtebradine tne pilohsdding glnda also their
Wt h rea ed safet
ydggigse (YRS P8R 30 Pitin BeRE it i PE TR G pEeptable acid or
@SSOClatlon according to the invention are, nore
particularly, ivabradine, zatebradine and cil obradine,
and also their hydrates, crystalline forms and
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The invention relates more especially to the association between ivabradine or one of its
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, crystalline forms and addition salts with a pharmaceutically acceptable acid,
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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acceptabl e acid or base and, nore especially, the
besyl ate or nal eate. The invention relates nore
especially to the associati on between ivabradi ne or one
of its 15 hydrates, crystalline forns and addition
salts with a pharmaceutical | y,acceptable acid, nore
especially its hydrochloride, and a cal ci um i nhi bitor
or one of its hydrates, crystalline fornms and addition
salts. wt i I b id. f o
g B TR B Yo AR ARl g ntBiaion o
sel®FSOCandl isperifiet BN nb¥a Ik aginkeet drhibher ahd 4 tldiydr afhéidtor, in
crystalline forms and additiogn salts with. a
congia#tipacEth praen orgdhammassniicaliypgcertaply GrsiveeEspeci al | y
its hydrochloride, and amnl odi pi ne or one of its
hydrates, crystalline forns and addition salts with a
The hiareifice dtlatea| hyreachpephiplie patdacenics @apesitiahd yompssing the
besylate or .inaleate, -4- The invention relates.also ..
assQ@atmfm&%W% apd wﬁﬁ'@sﬁqqs&qge &mpp@%ﬁ@qﬂhlch is 1vabradine or
B R O g e A
mogolgictiatly dts ydrbcldoederandos ealohvan nelobidr amadré yespecially a calcium
. .acceptabl e _excj.pi ents, .The jnvention rel ates re
mhg%ﬁ%c er ytheg ‘iﬂﬁ)&f‘ﬁ@@&]ﬂ’? c%tlfasseoh‘bog‘?lp{’laﬁ%onc oWpRi SPRgor more
phdri§ceufcARPRCEREHIRRxObicAtsSel ective and specific sinus
node If current inhibitor which is ivabradine or its
hydrates, crystalline fornms or addition salts with a
phar maceutically acceptable acid, nore especially its
hydrochl ori de, and a calciuminhibitor, nore especially
Andong@! HeUpharinabéutichio totip&uitidieadtiofisl apYthé dheitichA8re infay be
conbi natton with one or nore pharmaceutically
mepienegdt appie esracillyntthosel thangnggseitahe fohaetatceaienterm) or nasal
Qsjti ceqordin ' nt | th i o
s PRI 2R R sr b yidf ST Kk, MEce Dositorics,
cre@hg| oirft@ese] eleahalogeRasrl anddalsoi pharaiat@nicalt abinpdstions having
dr agees,_. sublingual tablets, capsules, |ozenges,
progiagEBaed- Uglayed prolepgedips detsmsd 5elfese; dermal gel's etc. and

al so pharmaceuti cal conpositions having

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 :

* 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,

* as disintegrants : agar, alginic acid and its sodium salt, effervescent mixtures.
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Besi des the selective and specific sinus node I|f
current inhibitor and the calciuminhibitor, the
phar maceuti cal conpositions according to the invention
conprise one or nmobre excipiepts or carriers selected
fromdiluents, lubricants, binders, disintegration
agents, absorbents, colourants sweeteners etc.. By
way of non-limting exanple there may be nentioned . 20
as diluents : |actose, dextrose, sucrose, mannitol,
Th@ Q’(SQM Uosadee b hids08&ordhy 67 Bk » sexA%ob YR GRIYNE of ’§1'e| eﬁﬁnt the
talc, stearic acid and its magnesi um and cal ci um sa
adlpmllsyl@tlm‘ytm thfl natwre of thesdifyirdeteng of awy essbeinteditaichents and ranges

oIS, S50 LY SEL AL, LIBIREEBLN, Lo 20 g e

daypﬁ{dy WisB Y d¥Fab B, iaNS to 25 me@Ser da ?' THELH R She A8 inhibitor may
alginic acid and its sodi um sal ef f ervescent

beh$&ﬁ@nésﬁuﬁ$WWXMGtms@ﬁmmﬁdmda@ewwmmnes according to the
sex, age and weight of the patient, the admnistration
route, the nature of the disorder and of any associ ated
Thé f2R Wm%Emlamés 1RBERS theflih@midn bet &bt Mgt Bin byaREadi ne
per 24 hours and, nore preferably, from15 to 20 ng per
day and, al so preferably from5 to 15 ng per day. The

Phgﬂﬁfeﬁ&chn% ﬁgsﬁhﬂg1|nh|b|tor may 5 be | ess than that
nistered on its own. The follow ng

Exanples illustrate the invention but do not limt it
Ph%rna%eutlcal conp03|tLons Preparatlon

adlne and 5 ng'of am odi pi ne : Ivabradlne

hydr ochl ori de

Ivabrading hyATOCHIOTIAE . urvur e raeerinnter e seere e sreeaessese s as s sasesesmesssssasesssmensss e sssneens .10g
AR BB sy L 10910 = 5,
Laetosemonohydrate59Lactose62
MaBBERIHLY FICBIAES .- e veeerereererrinissie sttt 13 g
POV1d0ne ..... 62g :::: 9 ¢
Anhydrous colloidal SIlICA........cccverieeiiersieecir et 03¢g
Cellulose sodium glYCOIALE......ceoueeeeeereeeie ettt e 30g
SEEATIC ACTA ..euviiieeteiite ettt et e e s bt e e ereeaeene e e eaeereebennens 26¢g

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




Magnesi um st ear ate

9 g Anhydrous colloidal silica

e 0.3 g 15 Cel l ul ose
sodi um gl ycol ate Constituents | Amount (mg)

...................... e | 3075 Sibaric acid

Examfled OQther exanples of pharmaceutical conpositions
according to the invention are _given herei nbel ow,
wi t hout inplying any |IGamstitaeitepAmomEkdme) e 1
Constituents Anount (meg)—tvab adiq" 16— aml odi pine 5
-6- Exanple 2 Const i tjubRPELIRFlint (ﬁg) vabr adi ne 15
am odi pi ne 5 Exanpl € Z feaistd f uentg Anount (ng)
i vabradi ne 10 am odilpine 10 anple 4 Constituents
Exanpadt (ng) ivabradine 15 anl odi pi ne 10

Constituents | Amount (mg)

D

jvabradine 15

amlodipine 10

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.

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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5 The dosage for the pharnaceutical conpositions
descri bed above consists of the admnistration, per
as, of one tablet per 24 hours. In the popul ati ons at
ri sk, corresponding to patients who are hypertensive
and nore than 75 years old, the initial critical dose
adm ni stered by the oral rout& is 5 nmg of ivabradine
and 5 nmg of am odi pine per 24 hours in the formof a
tablet. 10 dinical study : Two clinical studies
carried out in patients bdahlekteated with

di hy.dr I din e ' ' . ' g
TR B AP R PARI PN Sl 0eq Yiblpopridines

the cal BicliNanimDRdind hednastminioned ivhbiadbrefepiybant

treatment with ivabradine nmakes it possible to reduce

t hese att acksVyrepsr of @singmpactarisariapks @eorieekso oy . - 7-

Table |: Change in the nunber of angina attacks in

pati ents bei ng adRfiflsdar ed di hytffopsticti nes on %

MGl ®N and having been adm ni stered ivabradine for I
year. Nunmber of angina pectoris attacks (per week) gh
i ncPdgion After tr&atddnt % Study 019 n=27 1.9=2%*

0.Sfdayd2r61.4 Study 021 : n= 114 2.23.4 0.92.9 -58.9 5
n= nunper of patie In additi jh surprising
naﬁhe?& t he associgg;gg of ivabra rﬁ%igﬁth an1odipP%g

_br ..apout an inprovenent in the safety and
" %%%é%?%gﬁﬁ?ty profile of the am odipine. In. the

course of the clinical devel opnent of ivabradine for
° Iﬁ Q(?di‘gicr)ne, alltl rsrl?r%%s%fg n?a%%le{] d aGS%(t)cgzritiiosn' 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
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 :

Table 2 :

Adverse events in coronary patients treated with amlodipine alone or with the

association amlodipine + ivabradine, per 100 patient-years of exposure

Ivabradine + calcium Amlodipine alone
antagonists n = 686 n =401
Patient-years : 262.6 Patient-years : 54.8
Adverse cardiac events 40.0 58.0
- Cardiac arrhythmias 28.6 359
- Unstable angina 23 5.3
- Myocardial infarct 1.9 32
- Deterioration of coronary disease 0.4 2.1
- Palpitations 1.1 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



studies on the acceptability of ivabradine were carried
out conpared to anl odi pi ne 10 nonot her apy or

ani |l odi pine in association with ivabradine. The results
show t hat when ivabradine is associated with

anl odi pi ne, the safety of usg of the latter, especially
its cardiac safety, increases : Table 2: Adverse
events in coronary patients treated with anl odi pi ne

1sch%g€ﬁ%hggep@p§e@61a§gﬁsagﬁf bk 02 r@ g )%Bg ge{%léloratlon of coronary

dlséayég br; Qsdf*ngﬁ)rfﬁmct%ln‘étéltﬂhﬁﬁ&% ﬁﬁid%h&ﬁoiadeﬂeﬁas antha Wi SingbsNwhich are
Patient-years : 262.6 Patient-years 94.8

the Amseer@lenaa@lem agfpehfos amiodiping and the @aselphecssationyet igptaeent in

cloérip 40 of s, SO ATIR) Peparbon i N egPaEy i Ahis o beine

thegaszéfgrﬁeadach@gl pitations 1.1 3.1 Cedenas of the | ower
nbs 22.9 33.5 Headaches 3.8 9.5 n = nunber of
patlents A lower |evel of adverse events can clearly be
seen when ivabradine is added to the am odi pine,
especially for cardiac events of the cardiac arrhythm a
type and the coronary g ischaem c event type
(unst abl e angi na, nyocardial infarct and deterioration
of coronary disease). It is inportant to note that the
i nci dence of oedemas of the |lower |inbs, which are
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t he nost frequent adverse effect for anl odi pine and the
cause of cessation of treatnent in close to 10 % of
cases, decreases very markedly when ivabradine is
added, this also being 5 the case for headaches. -9-
CLAIMS 1- Association of a sglective and specific
sinus node If current inhibitor and a cal ci um
inhibitor. 2- Association according to claiml1,
wherein the selective and specific sinus node If 5
current inhibitor is ivabradine, or
3-{3-[{[(7S)-3, 4-dunet hoxybi cycl o[ 4.2.0]octa-1,3,5 t
ien-7-yl]nmethyl}

(et hyl ) am no] propyl }- 7, 8CliAM$oxy- 1, 3, 4, 5-t et r ahydr o-
2H 3- benzazepi n-2-one, or one of its hydrates,
crystalline forns or addition salts with a
pharmaceutically acceptable acid. 3- Association
according to claim1, wherein the selective and
specific sinus node If 10 current inhibitor is

SRS Sextv mat mesefls e Bide b oy ighivitor and & calcium

lmﬁﬁﬁnirien-7-yl]nethyl} (et hyl ) anl i no] propyl )

-7, 8-di met hoxy-1, 3, 4, 5-tetrahydro-2H

3-benzazepi n- 2- one -.hydrochloride or one of its

MYORLASH QEcdins !Bl it 1] Qfi¥Ruin e £H88KEANIO ea%%onﬂ s"bde 1;

to cC e C|un1|n it or

t(hmantimlh_)lﬁitbo psywalahamae cr:]dna$$i°> [ {979-3, ﬁﬂﬁﬁﬁh@iybmycm{‘xt:@ Oyijcnzgl 3,5-
t he cal ¢j um i.nhi bit

et J. Bafnlﬁ@hylﬁgﬂ%hﬂ angio | rep ba@a@&ethoa(wg}s% AP HFFRRY o -3
olgen%*z@gfn' LDBnS alrt Shebf fis Hltb?ésn@ﬁ@fﬂl’l afolrﬂ‘ls e Ca%@fn%Ql s% ts with a
acid AssOci at1 on acc rdlng aim1, wherein
crtlachegeuticdiiybiceeptatils acidd odi pi ne besyl at e "or one of |ts
hydrates or crystalline fonns. 20 7- Association

according to claim1, which conprises ivabradine, or

3- OR&obfhatibh Scdty@hatt8Sclaim 1, wherein the selective and specific sinus node I

current inhibitor is ivabradine - or 3-{3-[{[(7S)-3,4-dimethoxybicyclo[4.2.0]octa-
1,3,5-trien-7-ylJmethyl} (methyl)amino Jpropyl}-7,8-dimethoxy-1,3,4,5-tetrahydro-2 H-

3-benzazepin-2-one - hydrochloride or one of its hydrates or crystalline forms.

Association according to claim 1, wherein the calcium inhibitor belongs to the

dihydropyridine class.

Association 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.

Association according to claim 1, wherein the calcium inhibitor is amlodipine besylate

or one of its hydrates or crystalline forms.

Association according to claim 1, which comprises ivabradine, or one of its hydrates,

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

phar maceutical ly acceptable acid, and -10- ani odi pi ne,
or one of its hydrates, crystalline forms or addition
salts with a pharmaceutically acceptable acid. 8-
Associ ation according to claijgul, which conprises

i vabradi ne hydrochloride, or one of its hydrates or
crystalline forms, and aml odi pi ne besylate, or one of
Ia%;ﬂgg%{j re:ato“?s ol of Sité: g %ﬂié, : ?stglﬂﬁgsfongs' .cl:r)h RAREE WS Hyith 2
C OSItions conprising as’active 1ngredient a
heRidevecalfdesgpenid acgd. sinus node |f current inhibitor
in association with a calciuminhibitor, in accordance
with one of clains 1 to 8 on their own or in

C . : ' :
SRBEATSH) B2 Y. oo BETREB oo oo
denpaBited onsnadiafediongs,t mdchmlodipiye basyiatd, o nypeas ichydrates or
i ngredi ent ivabradine hydrochloride, or one of its
wydtdtieefemscrystal line fors, in association with

anl odi pi ne besyl ate, or one of its hydrates or

crystalline fornms, on their own or in conbination with
d?hiﬁnnacenﬁczé gohmositioeutdroplidiyg acediye abgredienica pélesitvs. and Bpecific
Phar : o . :
AL It G T ARG S8R B AEETBR SR Chdenpdance
f\iin the &f eatient (9fs, aging: ohd olV$e RbAihtids SREh ade0Br more
according to one of clains 1 to 8 in obtaining
p?annagmucﬂbamcqﬁ@ﬂpG&ﬂpmnms i ntended for the treatnent

of angi na.

10- Pharmaceutical compositions according to claim 9, 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.

11- Pharmaceutical compositions according to one of claims 9 and 10 for use in the

manufacture of a medicament for the treatment of angina.

12- Use of an association according to one of claims 1 to 8 in obtaining pharmaceutical

compositions intended for the treatment of angina.



