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ORAL ANTIDEPRESSANT FORMULATION COMPRISING A
SELECTIVE SEROTONIN RUPTAKE INHIBITOR

The present invention relates to a formulation and a method for reducing the onset

of action of the selective serotonin reuptake inhibitor(s).

Selective serotonin reuptake inhibitors (SSRI) are compounds having a higher
selectivity for serotonin over noradrenaline uptake or dopamine uptake, preferably

over noradrenaline and dopamine uptake.

The major problem of SSR is the onset time required for obtaining an action, said
onset being often greater than 4 weeks. This means a great risk that the patient
decides him self to stop the treatment in view of the lack of action after two weeks

freatment.

The present invention has for object an oral antidepressant formulation with a
reduced onset of action. It has been discovered that by using specific compound(s),

it was possible to reduce the onset of action of drugs, such as SSRIs.

The invention relates to an oral antidepressant formulation comprising an effective
antidepressant amount of one or more selective serotonin reuptake inhibitors, and
an effective amount of at least a compound or additive selected from the group
consisting of acetylsalicylic acid (ASA), derivatives of acetylsalicylic acid (such as
salts thereof, ester thereof, etc., the acid form being however preferred), heparin,
heparin like compounds, and mixtures thereof, for reducing the onset of action of
the selective serotonin reuptake inhibitor(s). ASA and derivatives thereof (such as
salts, esters thereof ) and mixtures thereof are however the preferred compound(s)

to be combined with the SSRI compound.

While the mechanism of action is not clear, it seems that the reduced onset is due to
one or more of the following reasons :

- better passage of the SSRI in the blood
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- higher fluidity of the blood

- SSRI is mainly deposited in the brain

- activation of the brain, so that the brain has a higher receptivity for the
SSRI

- production of serotonin in the brain due to the additive.

One or more other advantages of the formulation of the invention are :
- quicker action
- less headaches
- possibility to reduce the doses
-~ less risk factor for suicide (for example due to the immediate action of
ASA)

- etc.

The formulation comprises advantageously an effective amount of at least a
compound selected from the group consisting of acetylsalicylic acid, derivatives of
acetylsalicylic acid, heparin, heparin like compounds, and mixtures thereof, for
reducing at least 15%, advantageously at least 20%, preferably at least 50% the
average onset of action of the selective serotonin reuptake inhibitors.

Preferably, the effective amount of one or more compounds for reducing the onset
of action of the selective serotonin reuptake inhibitor(s) is lower than 50 times the
amount of selective serotonin reuptake inhibitor(s).

Most preferably, the effective amount of one or more compounds for reducing the
onset of action of the selective serotonin reuptake inhibitor(s) is lower than 10
times, advantageously lower than 5 times, preferably lower than 1 times the
amount of selective serotonin reuptake inhibitor(s).

According to a preferred embodiment, the formulation comprises a quick release
effective amount of at least a compound selected from the group consisting of
acetylsalicylic acid, derivatives of acetylsalicylic acid, diaspirin, heparin, heparin
like compounds, and mixtures thereof, for reducing the onset of action of the

selective serotonin reuptake inhibitor(s).
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According to a detail of a specific embodiment, the formulation comprises
particles, core, microparticles, spherical particles comprising at least one selective
serotonin reuptake inhibitor and possibly at least a compound selected from the
group consisting of acetylsalicylic acid, derivatives of acetylsalicylic acid, heparin,
heparin like compounds, and mixtures thereof, said particles, core, microparticles,
spherical particles being advantageously provided with a coating comprising at
least a compound selected from the group consisting of acetylsalicylic acid,
derivatives of acetylsalicylic acid, diaspirin, heparin, heparin like compounds, and
mixtures thereof, for reducing the onset of action of the selective serotonin
reuptake inhibitor(s), said coating being substantially free of selective serotonin
reuptake inhibitor. The coating is for example made by using a water soluble
polymer. It has however to be noted that in case the SSRI and the additive selected
from the group consisting of acetylsalicylic acid, derivatives of acetylsalicylic acid,
heparin, heparin like compounds, and mixtures thereof, are mixed together so as to
prepare matrix comprising both compounds, the additive acts as means for ensuring
a better dissolution of the SSRI and/or a better passage in the organism. It can be
advantageous to provide a barrier coating between the SSRI containing
core,particles, etc. and the coating containing the additive, so s to avoid any
interaction between the SSRI andlthe additive. Such a barrier coating is for
example a water insoluble coating (polymer, etc.). This is advantageous for
avoiding any stability problem.

Advantageously, the selective serotonin reuptake inhibitor is selected from the
group consisting of citalopram, especially escitalopram or the s-isomer of
citalopram, paroxetine, sertraline, fluvoxamine,fluoxetine,venlafaxine,
clomipramine, imipramine, amittriptyne. Fluoxetine, citalopram, escitalopram and
sertraline are the most preferred SSRI.

While the formulation can be liquid, the formulation is advantageously solid. Solid
formulation means a formulation which has a solid aspect, even if the SSRI is in a
liquid or semi liquid form in a carrier or on a carrier. For example, the solid form
comprises from 4mg up to 100mg, preferably from 4 to 20mg selective serotonin

reuptake inhibitor.
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The invention relates further to an antidepressant system comprising at least a
formulation, advantageously an oral formulation, with an effective antidepressant
amount of one or more selective serotonin reuptake inhibitors, and at least a
formulation, advantageously an oral formulation, with an effective amount of at
least a compound selected from the group consisting of acetylsalicylic acid,
derivatives of acetylsalicylic acid, diaspirin, heparin, heparin like compounds, and
mixtures thereof, for reducing the onset of action of the selective serotonin
reuptake inhibitor(s). The two formulations can be administered simultaneously or
successively, and/or with different administration pathways (oral, rectal, parenteral,
etc.) or with the same administration pathways.

The system of the invention has advantageously one or more characteristics of the

oral formulation of the invention as described here above.

The invention relates also to a method of treatment of a patient suffering a
depression, in which the patient is administered an effective antidepressant amount
of one or more selective serotonin reuptake inhibitors, and an effective amount of
at least an additive compound selected from the group consisting of acetylsalicylic
acid, derivatives of acetylsalicylic acid, diaspirin, heparin, heparin like
compounds, and mixtures thereof, for reducing the onset of action of the selective
serotonin reuptake inhibitor(s).

In said method, a formulation of the invention is preferably used. However, the
method of thé invention can be carried out by other means. For example, the SSRI
and the additive compound are administered successively, preferably first the
additive is administered and then the SSRI. The SSRI and the additive can be
administered by different way, for example the SSRI orally, while the additive

through the skin or subcutaneous injection (for example in a vein).

In the method of the invention, the doses of SSRI to be administered to the patient
are for example the doses proposed in the commercial formulation of SSRI or by
the doctors with such commercial formulation. However, these doses can possibly

be lowered, for example by a factor 2 or 3.
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As it seems also that the time of action (or time efficiency) of the drug SSRI is
increased by the additive, less doses have to be taken with respect to the
commercial formulations. For example one daily dose with the formulation of the
invention, while two or more doses were required for a commercial SSRI

formulation.

EXAMPLES

Example 1

A PROZAC solid form containing 20mg fluoxetine was coated with a thin water
insoluble barrier coating. The so coated solid form was then coated with a water
soluble polymer mixed with ASA (acetyl salicylic acid). The water soluble outer

coating comprised about Smg ASA.

Examples 2t0 5

Example 1 was repeated except that the amount of ASA in the outer coating was

respectively 10mg, 20mg, 50 mg and 100mg.

Examples 6 to 10

Examples 1 to 5 were repeated but with a 10mg fluoxetine solid form.

Example 11

A solid form containing 50 mg ASA was prepared.
The form was coated with a (water insoluble) barrier coating. The so coated form
was then overcoated with a layer (made of a water soluble polymer) in which 10

mg fluoxetine is dispersed. An outer protective layer is advantageously added.
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Example 12

Example 11 is repeated except that the fluoxetine containing layer contains 20mg

fluoxetine.

Examples 11 and 12 have been repeated, except that the central ASA solid form
contained respectively 10mg, 20mg, 40mg,100mg,200mg ASA.

It is obvious that the above formulation can be prepared by any technic, such as
spheronisation, so as to prepare microgranules or microspheres of fluoxetine coated
with ASA containing layer or microgranules or microspheres of ASA coated with

fluoxetine containing layer, with or without intermediate barrier layer.

Examples 1 to 12 have been repeated, except that fluoxetine was replaced by
sertraline, paroxetine, citalopram, escitalopram or the s isomer of citalopram, and

fluvoxamine.

Example 13

A citalopram solid form containing 20mg citalopram was coated with a thin water
insoluble barrier coating. The so coated solid form was then coated with a water
soluble polymer mixed with ASA. The water soluble outer coating comprised
about Smg ASA.

Examples 14 to 17

Example 13 was repeated except that the amount of ASA in the outer coating was

respectively 10mg, 20mg, 50 mg and 100mg.

Example 18

A solid form containing 50 mg ASA was prepared.
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The form was coated with a (water insoluble) barrier coating. The so coated form
was then overcoated with a layer (made of a water soluble polymer) in which 20

mg citalopram is dispersed. An outer protective layer is advantageously added.

Example 19

Example 18 was repeated except that the solid form contains 25mg ASA.

Example 20

A solid form containing 10mg escitalopram was coated with a thin water insoluble
barrier coating. The so coated solid form was then coated with a water soluble
polymer mixed with ASA. The water soluble outer coating comprised about Smg
ASA.

Examples 21 to 24

Example 20 was repeated except that the amount of ASA in the outer coating was

respectively 10mg, 20mg, 50 mg and 100mg.

Example 25

A solid form containing 50 mg ASA was prepared.
The form was coated with a (water insoluble) barrier coating. The so coated form
was then overcoated with a layer (made of a water soluble polymer) in which 10

mg escitalopram is dispersed. An outer protective layer is advantageously added.

Example 26

Example 25 was repeated except that the solid form contains 25mg ASA.
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Tests made on rats

Four groups of rats have been stressed. One group of rats remain unstressed so as

to serve as control.

After being stressed, the rats of the first group received a dose of S0mg ASA per
kg. The second group of rats received no treatment. The third group of rats
received Smg fluoxetine per kg, and the fourth group of rats received
simultaneously Smg fluoxetine + 50mg ASA per kg.

The treatment was continued during 3 weeks.

The control group of rats had an activity level of 30, while the stressed rats had an

activity of 2.

The result of this animal test is :

- after 1 week of treatment with the combination fluoxetine+ASA, the fourth
group of rats had an activity of 30, i.e. corresponding to the activity of the
unstressed rats or control rats. After 1 week of treatment with ASA or
fluoxetine alone, there was no increase at all of the activity.

- after three weeks of treatment, the fourth group of rats had still an activity
of 30. The third group of rats (treated with fluoxetine) had after 3 weeks an
activity of about 25, while no improvement of activity was observed with
ASA.

In said test, the doses of ASA and fluoxetine have been adapted for rats.
Said test shows clearly the unexpected action or synergistic activity of ASA +

fluoxetine. While not being bound to any theory, it is believed that ASA

promotes or activates the sites on which the fluoxetine has to bind.
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CLAIMS

5 1. Antidepressant system comprising at least a formulation, advantageously an
oral formulation, with an effective antidepressant amount of one or more
selective serotonin reuptake inhibitors, and at least a formulation,
advantageously an oral formulation, with an effective amount of at least a
compound selected from the group consisting of acetylsalicylic acid,

10 derivatives of acetylsalicylic acid, diaspirin, heparin, heparin like
compounds, and mixtures thereof, for reducing the onset of action of the
selective serotonin reuptake inhibitor(s).

2. Oral antidepressant formulation comprising an effective antidepressant
amount of one or more selective serotonin reuptake inhibitors, and an

15 effective amount of at least a compound selected from the group consisting
of acetylsalicylic acid, derivatives of acetylsalicylic acid, diaspirin, heparin,
heparin like compounds, and mixtures thereof, for reducing the onset of
action of the selective serotonin reuptake inhibitor(s).

3. The formulation or system of claim 1 or 2, which comprises an effective

20 amount of at least a compound selected from the group consisting of
acetylsalicylic acid, derivatives of acetylsalicylic acid, diaspirin, heparin,
heparin like compounds, and mixtures thereof, for reducing at least 15%,
advantageously at least 20%, preferably at least 50% the average onset of
action of the selective serotonin reuptake inhibitors.

25 4. The formulation or system of claim 1 or 2,in which the effective amount of
one or more compounds for reducing the onset of action of the selective
serotonin reuptake inhibitor(s) is lower than 50 times the amount of
selective serotonin reuptake inhibitor(s).

5. The formulation or system of claim 1 or 2,in which the effective amount of

30 one or more compounds for reducing the onset of action of the selective

serotonin reuptake inhibitor(s) is lower than 10 times, advantageously lower
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than 5 times, preferably lower than 2 times the amount of selective
serotonin reuptake inhibitor(s).

The formulation or system of claim 1 or 2, which comprises a quick release
effective amount of at least a compound selected from the group consisting
of acetylsalicylic acid, derivatives of acetylsalicylic acid, diaspirin, heparin,
heparin like compounds, and mixtures thereof, for reducing the onset of
action of the selective serotonin reuptake inhibitor(s).

The formulation or system of claim 1 or 2, which comprises particles, core,
microparticles, spherical particles comprising at least one selective
serotonin reuptake inhibitor and possibly at least a compound selected from
the group consisting of acetylsalicylic acid, derivatives of acetylsalicylic
acid, diaspirin, heparin, heparin like compounds, and mixtures thereof, said
particles, core, microparticles, spherical particles being advantageously
provided with a coating comprising at least a compound selected from the
group consisting of acetylsalicylic acid, derivatives of acetylsalicylic acid,
heparin, heparin like compounds, and mixtures thereof, for reducing the
onset of action of the selective serotonin reuptake inhibitor(s), said coating
being substantially free of selective serotonin reuptake inhibitor.

The formulation or system of claim 1 or 2,in which the selective serotonin
reuptake inhibitor is selected from the group consisting of citalopram,
escitalopram or the s isomer of citalopram,paroxetine,

sertraline, fluvoxamine,fluoxetine,venlafaxine, clomipramine, imipramine,
amittriptyne.

The formulation or system of claim 1 or 2, which is a solid form comprising
from 4mg up to 100mg, preferably from 4 to 20mg selective serotonin
reuptake inhibitor.

A method of treatment of a patient suffering a depression, in which the
patient is administered an effective antidepressant amount of one or more
selective serotonin reuptake inhibitors, and an effective amount of at least a
compound selected from the group consisting of acetylsalicylic acid,

derivatives of acetylsalicylic acid, diaspirin, heparin, heparin like
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compounds, and mixtures thereof, for reducing the onset of action of the

selective serotonin reuptake inhibitor(s).
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