-1- USE OF | VABRADI NE AS DI AGNOSTI C AGENT I N THE METHOD OF CORONARY

" ANGI OGRAPHY BY MULTI SLI CE COMPUTED TOMIDGRAPHY The present invention
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Ivabradine and also its addition salts with a pharmaceutically acceptable acid, more

especially its hydrochloride, and hydrates of said addition salts have very valuable
10  pharmacological and therapeutic properties.

They directly and selectively reduce cardiac pacemaker activity, giving them negative

chronotropic properties (reduction of heart rate), without affecting arterial pressure, which

makes it possible to consider using them in treating, preventing and improving the

prognosis of various cardiovascular diseases associated with myocardial ischaemia such as

15 angina pectoris and myocardial infarction and in chronic heart failure.

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

in European patent specification EP 0 534 859.

The Applicant has now found that ivabradine and its addition salts, more especially its
20 hydrochloride, have valuable properties allowing their use as diagnostic agents in the

method of coronary angiography by multislice computed tomography.

Coronary angiography by multislice computed tomography, or MSCT-CA (MultiSlice
Computed Tomography Coronary Angiography), also referred to as MDCT-CA



- 2 - (MiltiDetector Conputed Tonography Coronary Angiography), is a
*fast and non-invasive technique nmaking it possible to exam ne the
coronary arteries and to detect, by inmaging, coronary disease,
especially narrowi ng (stenosis) or obstruction of the coronary
arteries, and also to assess the anato and perneability of the
vessel s and to characterise 5 atheronsatous plaques at the tissue
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15 A multi-row scanner generally has from 4 to 64 detectors. The most recent scanners are
provided with 64 detectors, and sometimes with a dual X-ray source, which increases the

technique's temporal resolution capability.

On the other hand, owing to movement artefacts, image quality is affected by a high heart

rate.

20  The Applicant has now found ivabradine to be capable of lowering the heart rate as a
prelude to the procedure. This property makes it possible to consider using ivabradine in
patients having a high heart rate and undergoing coronary angiography by multislice
computed tomography in order to improve the quality of the images obtained. In addition,
as a result of the reduction in heart rate it might be possible to consider reducing the

25  irradiation.

The present invention accordingly relates to the use of ivabradine, of its addition salts with

a pharmaceutically acceptable acid and of hydrates of said salts in obtaining compositions



The conpositions are in a formsuitable for adm nistration by the
“oral or intravenous route, preferably by the intravenous route. 5The
useful dosage vanes according to the resting heart rate of the person
bei ng exam ned and ranges from2 to 20 ng per adm nistration.

Adm ni stration by the intravenous rout§3js carried out in a bolus or
by perfusion. A bolus is understood to nean rapid adm nistration,

| asting preferably |less than 30 seconds. 10 Conpositions suitable for
admi ni st r afoF B 3 yiaghestic desuy Bibrimcthad phegarnpangiqeranhs by gruliiee ggmputed
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weight. In addition to ivabradine, one of its addition salts with a
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sorbitol, cellulose, glycerol
A bolus is understood to mean rapid administration, lasting preferably less than

30 seconds.

10 Compositions suitable for administration by the intravenous route can be in the form of an
injectable solution or a lyophilisate to be dissolved in a solvent before administration.
The injectable solution is preferably a saline solution.
The concentration of ivabradine base in the injectable solution is preferably from 1 to
5 mg/ml.

15 The percentage of active ingredient of formula (I) in the injectable solution is preferably

from 0.1 % to 0.5 % by weight.

The percentage of active ingredient of formula (I) in the lyophilisate is preferably from

10 % to 50 % by weight.

In addition to ivabradine, one of its addition salts with a pharmaceutically acceptable acid
20 or one of the hydrates of one of said addition salts, the compositions suitable for
administration by the oral route comprise one or more excipients or carriers such as

diluents, lubricants, binders, disintegrating agents, absorbents, colourants, sweeteners.

By way of non-limiting example, there may be mentioned:

¢ as diluents: lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,



- 4 - as lubricants: silica, talc, stearic acid and its nagnesi um
and calciumsalts, polyethylene glycol, as binders: al um nium
silicate, magnesiumsilicate, starch, gelatin, tragacanth,

met hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose and

pol yvi nyl pyrrol i done (PVP), 5 as disintegrating agents: agar, alginic
acid and its sodiumsalt, effervescent”hixtures. The per cent age of
active ingredient of formula (1) in the conposition for

adni ni st r at | @ubjcantiesibeaalale. sigarec doid grddisanaepksiuh aodredeiomesalts polysthylene
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EXAMPLE 1: Clinical study. Effect of iv. administration of ivabradine

hydrochloride on heart rate in healthy volunteers.

10 Resting heart rate (in a lying position) is measured at TO. The subjects are then given an
1.v. bolus of a solution of ivabradine hydrochloride containing 16 mg of ivabradine base
(treated group, n = 8) or of placebo (control group, n = 2).

The resting heart rate (in a lying position) is again measured at TO + 30 min.
Results:
15 In the subjects treated with ivabradine, the heart rate is 16 % lower than the heart rate in

the control group.

EXAMPLE 2: Clinical study. Effect of iv. administration of ivabradine
hydrochloride on heart rate in patients undergoing coronary

angiography by multislice computed tomography.

20  The patients selected for this study have a resting heart rate equal to or greater than
70 bpm.
The resting heart rate of the patient is measured at T0.
Patients whose heart rate is from 70 bpm to 79 bpm are given an i.v. bolus of a solution of
ivabradine hydrochloride containing 10 mg of ivabradine base (treated group) or of

25  placebo (control group).



The resting heart rate of the patient is nmeasured at TO Patients
“whose heart rate is from70 bpmto 79 bpmare given an i.v. bolus of
a solution of ivabradi ne hydrochloride containing 10 ng of ivabradine
base (treated group) or of 25placebo (control group). - 5 - Patients
whose heart rate is equal to or greater_than 80 bpmare given an iv.
bol us of a solution of ivabradine hydrothl oride containing 15 ng of

i vabradi ne base (treated group) or of placebo (control group). The
resting helatients yhose bearprmélisegud dntor mirgtes [thanaf0: enm wrfegilbielt @s1.v. bolus of a
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angi ography is carried out on the patient. atirent is
with a contrrdgtacetedicentrol gromgk acqui sition is then carried out by
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i vabradi ne base: |vabradi ne hydrochl oride 10.78 g Sodium chl ori de45 g
Water for Pa¥f¥ctions 5 litres The constituents are m xed

together angt fhent BSHLELDNBA k@R h&iidh SifdePUE&HsitisH R hOPOarried out by

X-ray radiation using a multi-row scanner having at least 64 detectors.
EXAMPLE 3: Injectable solution containing 10 mg/5 ml:

10 Formula for the preparation of 1000 ampoules each containing 10 mg of ivabradine base:

Ivabradine hydrochloride..........cccoeinieineieieieeeece e 10.78 g
Sodium chloride......ccooiiiierii e 45 ¢
Water fOr IJECTIONS c..eoveeeiiiiceeeteiet ettt 5 litres

The constituents are mixed together and the resulting solution is distributed into 1000

15 ampoules each having a capacity of 10 ml.

EXAMPLE 4: Injectable solution containing 15 mg/7.5 ml:

Formula for the preparation of 1000 ampoules each containing 15 mg of ivabradine base:

Ivabradine hydrochloride..........cooooiiiiiiiiinieieecceceeccee e 16.17 g
Sodium Chloride.........ocviiirieieiceecece e 675¢
20 Water 01 INJECTIONS .oveueiriititieeieiceiete ettt sttt 7.5 litres

The constituents are mixed together and the resulting solution is distributed into 1000

ampoules each having a capacity of 10 ml.



15anpoul es each having a capacity of 10 ml. EXAMPLE 4: Injectable
“solution containing 15 ng/7.5 m: Fornula for the preparation of 1000
anpoul es each containing 15 ng of ivabradi ne base: |vabradine
hydrochl ori de 16.17 g Sodium chloride67.5 g Water for injections7.5
litres The constituents are m xed together and the resulting solution
is distributed into 1000 anpoul es each having a capacity of 10 m. -
6 - EXAMPLE 5: Lyophilisate for adm.njstratjon by the intravenous
route The Eé&wﬁ%éht Lygphilisatefaradminisration by thejgaprdioug repte he
resulting solution is distributed into 1000 anpoul es each having a
capacity of 10 m, which are then |yophilised. EXAVPLE 6: Conposition
for adm ni Bher eomptgneny off eammla? arcopixed Herbenandathe osulting splpepmisalistoitest

nydr ochl or et 3§ SRRk B st oL BR AR B AR R 2% 2
EXAMPLE 6: Composition for administration by the oral route

5  Formula for the preparation of 1000 tablets each containing 5 mg of ivabradine base:

Ivabradine hydrochloride..........cocoeiiiiiiiciiicie e 539¢
MAIZE SEATCH. .. .eieiiiiieeiieceeee ettt et et s e et ere e entserneent e 20g
Anhydrous colloidal STliCa.......cccueiiviiiieciiiiiieeeeeeeeeeeeeee et 02¢g
MANNILOL <.ttt e et e et e et ettt ete e te e e easeaseenseneenens 6391 ¢g
10 Povidone (PVP) .ottt 10g

Magnesium STEATALE .......ccueiiiiiriiieieei ettt ettt n et sva et rae b eaeeseeseas 05¢g



Manni tol 63.91 g 10 Povi done (PVP)10 g Magnesium stearate 0.5 g 7
"CLAIMS 1- Use of ivabradine, or 3-

{3-{[(7S)-3, 4-di met hoxybi cycl o[ 4. 2. 0]octa-1, 3,5-trien-7-yl k nethyl}
(et hyl )am no] propyl} -7, 8-dinethoxy- 1,3,4,5 -tetrahydro-2H 3
-benzazepin-2- one, of its addition salts with a pharmaceutically
acceptabl e acid or of hydrates of said salts, in the nanufacture of a
conposition for use as a diagnostic agent in the nmethod of coronary
angi ography by multislice conputed tonography. 2- Conposition
conprising ivabradine, or 3-{3-[{[(7&:AdMs

, 4- di met hoxybi cyclo[-4.2.0]octal , 3,5°trTren-7-yl] nethyl)

(met hypam no] propyl) -7,8-dinethoxy- 1,3 ,4,5 -tetrahydro-2H3

-b ip- . ity (-t h.a phar i .
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di agnostic agent J.n the nethod of coronary angi ography by nultislice
congut ed tor’rgjé‘?a Hip 2ddifio %d’%‘fhc?WIIQ%?BPéllﬁ@CQeBgaEﬁ&CM oy of hydrates of said

characteri sedaitd) it BRtmdnlufdctir& bf 4 8hthgositRh BANGenk StdAhbaR R¥nttil®he method

i ntravenous route. 154- Conposition according to claim3, in the form
of an i nj ect BICRIEYY dhgiograply byaprivsktetconnuise EsReErdRiyt o cl ai m 2,
characterised in that it is suitable for adm nistration by the oral

route.
2- Composition comprising 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-tetrahydro-2 H-
3-benzazepin-2-one, its addition salts with a pharmaceutically acceptable acid or
10 hydrates of said salts, in combination with one or more pharmaceutically acceptable
excipients, for use thereof as a diagnostic agent in the method of coronary angiography

by multislice computed tomography.

3- Composition according to claim 2, characterised in that it is suitable for administration

by the intravenous route.
15 4- Composition according to claim 3, in the form of an injectable solution.

S- Composition according to claim 2, characterised in that it is suitable for administration

by the oral route.



