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NEW ANTIPSYCHOTIC COMPOSITIONS
The present invention relates to pharmaceutical compositions comprising escitalopram and
fields of use thereof.
Citalopram which was first disclosed in the patent numbered DE2657 013 is a selective
serotonin reuptake inhibitor. The average daily dose of citalopram is 20 mg, and it is
marketed in citalopram hydrobromide and citalopram hydrochloride salt forms.
Pharmaceutically more effective (S)-enantiomer of citalopram is escitalopram with the
molecule formula (S)- 1-[3-(dimethylamino)propyl]- 1-(4-fluorophenyl)-
[,3-dihydroisobenzofuran-5-carbonitrile which was first disclosed in the patent numbered US
4 943 590. |

Formula (1)
The active agent is sold in 10 and 20 mg film coated tablet and oral solution dosage forms on
the market. Said drug is used in the treatment of acute and major depressive diseases in adults
and adolescents aged between 12 and 17.
However, escitalopram is a very low-soluble active agent and this low solubility of the active
agent reduces the therapeutically effective dose taken by the patient.
In this case, the patients increase the dose of the drug in order to obtain therapeutic effect that
they need. However, increased drug dose increase the possibility of side effects and therefore
it isnot generally preferred.
In other aspect, the pharmaceutical compositions comprising escitalopram are not applicable
to all types of dosage forms due to low solubility of the active agent. For instance, when water
soluble dosage forms are developed, it is quite difficult to obtain the required solubility
characteristics.
As aresult of the studies they conducted in order to improve solubility characteristics of the
active agent, the inventors have found that solubility characteristics can be improved in the
pharmaceutical compositions prepared by using an active agent having an average particle

size (dso) lessthan 20 umi and a (d,) / (dye) particle sizeratio less than 1



10

15

20

25

30

WO 2013/100870 PCT/TR2012/000205

The term "average particle size" used herein refers to average particle size by volume and it is
also shown with d_, in short. In this sense, the term d. signifiesthat half of the said substance
by volume has a particle size over the value stated with ds, and the other half of the substance
by volume has aparticle size below the value stated with d,

The term d,_ signifies that 95% of the said substance by volume has a particle size below the
stated value and 5% of the said substance by volume has a particle size over the stated value.
Dsoand d,, particle sizes of the active agent comprised in the pharmaceutical compositions
according to the present invention can be measured with one of the known measuring devices,
for instance with a device which measures particle distribution by laser diffraction (for
instance, Malvern Mastersizer etc.).

The pharmaceutical compositions according to the present invention comprising escitalopram
having aparticle size (d,,) lessthan 20 um and a (dg,) / (dy,) particle size ratio lessthan 1can
be prepared in any dosage forms such as tablet, effervescent tablet, effervescent granule,
effervescent dry powder, film coated tablet, enterically coated tablet, dry powder, granule,
capsule, prolonged feleasetablet, modified release tablet, delayed release tablet.

In the case that the pharmaceutical compositions according to the present invention are in
tablet dosage form, the obtained tablets can optionally be presented in film coated tablet form.
The film coating solution that can be used for film coating of the formulations according to
the present invention comprises at least one excipient that can be selected from cellulose
derivatives such as hydroxypropy! cellulose, hydroxypropyl methyl cellulose, hydroxyethyl
cellulose, methyl hydroxyethyl cellulose and sodium carboxymethyl cellulose; and synthetic
polymers such as polyvinyl acetal diethyl amino acetate, amino akyl methacrylate
copolymers and polyvinylpyrrolidone and polysaccharides such as pullulan or combinations
thereof.

An advantage of the pharmaceutical compositions of the present invention is that the
formulations can be prepared optionaly in water soluble dosage forms such as effervescent
tablet. Said water soluble dosage forms can be effervescent or non-effervescent.

The term "escitalopram”™ wused throughout the text refers to said active agent's
pharmaceutically acceptable salts, enantiomers, racemates, solvates, hydrates, different
polymorphic forms, amorphous and crystalline forms or combinations thereof. Though, the
active agent used in the compositions of the present invention is preferably escitalopram
oxalate salt.

A characteristic feature of the pharmaceutical compositions of the present invention

comprising escitalopram having a particle size (ds,) less than 20 um and a (ds,) / (dy.) particle

2
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size ratio less than 1 is that said pharmaceutical compositions comprise at least one
pharmaceutically acceptable excipient in addition to the active agent.

The excipients that can be used in the pharmaceutical compositions of the present invention
comprising escitalopram having aparticle size (d-0) lessthan 20 um and a (d,) / (dys) particle
size ratio less than 1 can be selected from a group comprising binders, disintegrants, viscosity
enhancing agents, filling agents, drying agents, surfactants, stabilizing agents, oiling agents,
lubricants, diluents, glidants, wetting agents, coating agents designed in order to provide
various release characteristics, pH regulators, effervescent acids, effervescent bases, gelling
agents, flavouring agents, sweeteners, emulgators, anti-foaming substances, protective agents,
solvent or solvent mixtures, colouring agents and complexing agents or combinations thereof.

The disintegrants that can be used in the pharmaceutical compositions of the present invention
comprising escitalopram having aparticle size (d.) lessthan 20 um and a (ds,) / (d,) particle
size ratio less than 1 can be selected from a group comprising carboxymethyl cellulose,
carboxymethyl cellulose calcium, carboxymethyl cellulose sodium, croscarmellose sodium,
crospovidone, hydroxypropy! cellulose, microcrystaline cellulose, methyl cellulose, chitosan,
starch, sodium starch glycolate or combinations thereof.

The diluents that can be used in the pharmaceutical compositions of the present invention
comprising escitalopram having aparticle size (d) lessthan 20 um and a (d,) / (dgs) particle
size ratio less than 1 can be selected from a group comprising calcium carbonate, dibasic
calcium phosphate, tribasic calcium phosphate, calcium sulphate, microcrystalline cellulose,
dextrose, fructose, lactitol, lactose, magnesium carbonate, magnesium oxide, maltitol,
maltodextrin, maltose, mannitol, simethicone, sorbitol, starch and starch derivatives (for

instance corn starch), sodium chloride, sucrose, talc, xylitol or the combinations thereof.

The lubricants that can be used in the pharmaceutical compositions of the present invention
comprising escitalopram having aparticle size (d.,) less than 20 um and a (ds,) / (dgs) particle
size ratio less than 1 can be selected from a group comprising calcium stearate, magnesium
stearate, polyethylene glycol, sodium benzoate, potassium benzoate, sodium lauryl sulphate,
talc, stearic acid, zinc stearate or combinations thereof.

The oiling agents that can be used in the pharmaceutical compositions of the present invention
comprising escitalopram having a particle size (d,) less than 20 unt and a (d,) / (dos) particle
size ratio less than 1 can be selected from a group comprising tribasic calcium phosphate,
colloidal silicone dioxide, magnesium silicate, magnesium trisilicate, talc or combinations

thereof.
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The binders that can be used in the pharmaceutical compositions of the present invention
comprising escitalopram having aparticle size (d,) lessthan 20 um and a (d,,) / (dos) particle
size ratio less than 1 can be selected from a group comprising carboxymethyl cellulose
sodium, ethyl cellulose, gelatine, hydroxyethyl cellulose, hydroxymethyl cellulose,
hydroxypropy! cellulose, hypromellose, magnesium aluminium silicate, maltodextrin, methyl
cellulose, povidone, starch or combinations thereof.

The effervescent acids that can be used in the pharmaceutical compositions of the present
invention comprising escitalopram having a particle size (ds,) less than 20 um and a (dso) /
(dy,) particle size ratio lessthan 1 can be selected from a group comprising organic acids such
as malic acid, citric acid, tartaric acid, fumaric acid, maleic acid or hydrates, anhydrates or
combinations thereof.

The effervescent bases that can be used in the pharmaceutical compositions of the present
invention comprising escitalopram having a particle size (d,) less than 20 pni and a (d;,) /
(d9g) particle size ratio less than 1 can be selected from a group comprising sodium carbonate,
potassium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate or
combinations thereof.

The pH regulating agents that can be used in the pharmaceutical compositions of the present
invention comprising escitalopram having a particle size (dyo less than 20 um and a (ds,) /
(dys) particle size ratio less than 1 can be selected from a group comprising citrate, phosphate,
carbonate, tartrate, fumarate, acetate, maleate and amino acid salts or combinations thereof.
The surfactants that can be used in the pharmaceutical compositions of the present invention
comprising escitalopram having aparticle size (d,) lessthan 20 ym and a (d.) / (dys) particle
size ratio less than 1 can be selected from a group comprising sodium lauryl sulphate,
polysorbate, polyoxyethylene, polyoxypropylene glycol or combinations thereof.

The stabilizing agents that can be used in the pharmaceutical compositions of the present
invention comprising escitalopram having a particle size (d,) less than 20 pni and a (d,) /
(dyg) particle size ratio less than 1 can be selected from a group comprising tocopherol,
tetrasoidum edetate, nicotinamide, cyclodextrin or combinations thereof.

The sweetener and/or taste regulating agents that can be used in the pharmaceutical
compositions of the present invention comprising escitalopram having a particle size (d;o) less
than 20 uru and a (ds,) / (do;) particle size ratio less than 1 can be selected from a group
comprising acesulfame, aspartame, dextrose, fructose, maltitol, maltose, mannitol, saccharine,
saccharine sodium, sodium cyclamate, sorbitol, sucralose, sucrose, xylitol, sodium chloride or

combinations thereof.
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The flavouring agents that can be used in the pharmaceutical compositions of the present
invention comprising escitalopram having a particle size (ds,) less than 20 um and a (dso) /
(dy) particle size ratio less than 1 can be selected from a group comprising menthol, lemon,
orange, vanilla, strawberry, raspberry, caramel or combinations thereof.

A characteristic feature of the pharmaceutical compositions of the present invention
comprising escitalopram as the active agent is that particle size (dgo) of the active agent is less
than 15 um and the ratio of (d,,) / (dy,)) particle sizes of the active agent isless than 0.75.
Another characteristic feature of the pharmaceutical compositions of the present invention
comprising escitalopram as the active agent is that particle size (ds,) of the active agent is less
than 13 um and the ratio of (ds) / (d,) particle sizes of the active agent is less than 0.75.
Another characteristic feature of the pharmaceutical compositions of the present invention
comprising escitalopram as the active agent is that particle size (ds) of the active agent isin
the range of 1 uni to 13 pm and the ratio of (d,) / (dy,)) particle sizes of the active agent isless
than 0.50.

A characteristic feature of the pharmaceutical compositions of the present invention
comprising escitalopram as the active agent is that said pharmaceutical compositions
comprise the active agent in the range of 0.1 to 10% by weight, preferably in the range of 0.1
to 5% by weight.

The pharmaceutical compositions of the present invention can be produced by one of the
methods in the prior art. Wet granulation, dry granulatioh, dry blending, direct compression
methods can be listed among these production methods. One or more of these methods can be
used together for production of the compositions.

The pharmaceutical compositions of the present invention can be used in the treatment and/or
prevention of depression (major depressive disorder), geriatrics, obesity, alcoholism, neurotic
disorders, anxiety disorder [Agoraphobia (aeroacrophobia) or non-agoraphobia panic
disorder, social anxiety disorder, generalized anxiety disorder and obsessive compulsive
disorder], post-traumatic stress disorder, panic attack.

The examples below are given in order to explain the pharmaceutical compositions of the
present invention; yet, the pharmaceutical compositions of the present invention are not

limited to these examples.
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EXAMPLES
1. Tablet
Content (%) of Amount in Unit Dose
Escitalopram Oxalate
(dso/ dgo: 0.6) P
Diluent 75
Disintegrate 5
Lubricant 0.50
Sweetener 4.50
Total 100
5
Escitalopram, disintegrant and diluent are mixed for production of the formulation given. The
sweetener is added into the mixture and then the mixture is treated with the lubricant. The
final mixture obtained is compressed into tablets. The tablets obtained can optionally be film-
coated with film coated agent
10
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2. Effervescent Granule

Content (%) of Amount in Unit Dose
Escitalopram Oxalate

1.00
(dso/ dgo: 0.5)
Effervescent couple 86.00
Lubricant | 1.00
Filling agent 5.00
Binder 3.00
Sweetener 1.50
Flavouring Agent 1.50
Total 100

In order to obtain the effervescent granule composition given, escitalopram and effervescent
couple are wet-granulated with the granulation solution comprising the filling agent and the
binder. The obtained granules are dried and the sweetener, flavouring agent and then lubricant
are added into the granules.

The granules can optionally be compressed in tablet form.
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CLAIMS

1

2)

3)

4)

5)

6)

7)

8)

9)

A pharmaceutical composition comprising escitalopram, characterized in that the
active agent has ad,, particle size less than 20 um and a (ds) / (dy) particle size ratio
lessthan 1.

The pharmaceutical composition according to claim 1, characterized in that d, particle
size of the active agent is less than 15 pm and (ds) / (d,;) particle size ratio of the
active agent isless than 0.75.

The pharmaceutical composition according to claim 2, characterized in that d, particle
size of the active agent is less than 13 pm and (dgo) / (dy.) particle size ratio of the
active agent isless than 0.75.

The pharmaceutical composition according to claim 2 or 3, characterized in that ds,
particle size of the active agent is in the range of 1 pm to 13 pm and (dg,) / (ds)
particle size ratio of the active agent is less than 0.50.

The pharmaceutical composition according to any preceding claims, characterized in
that escitalopram used in the compositions is in the form of its pharmaceutically
acceptable salts, enantiomers, racemates, solvates, hydrates, different polymorphic
forms, amorphous and crystalline forms or combinations thereof.

The pharmaceutical composition according to clam 5, characterized in that
escitalopram isin its oxalate salt form.

The pharmaceutical composition according to any preceding claims, characterized in
that said composition is in any dosage forms such as tablet, effervescent tablet,
effervescent granule, effervescent dry powder, film coated tablet, enterically coated
tablet, dry powder, granule, capsule, prolonged release tablet, modified release tablet,
delayed release tablet.

A dosage form according to claim 7, characterized in that in the case that said dosage
form isintablet form, the tablets can optionally be film coated.

A dosage form according to claim 7, characterized in that, said dosage form is

optionally in the form of effervescent.

10) The pharmaceutical composition according to any preceding claims, characterized in

that said composition comprises at least one pharmaceutically acceptable excipient in
addition to the active agent.

11) The pharmaceutical composition according to clam 8, characterized in that said

composition comprises at least one pharmaceutically acceptable excipient selected

from a group comprising disintegrants, viscosity enhancing agents, filling agents,

8
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drying agents, surfactants, stabilizing agents, oiling agent, lubricants, diluents,
glidants, wetting agents, coating agents designed in order to provide various release
characteristics, pH regulators, effervescent acids, effervescent bases, gelling agents,
flavouring agents, sweeteners, emulgators, anti-foaming agents, protective agents,
solvent or solvent mixtures, colouring agents and complexing agents or combinations
thereof.

12) The pharmaceutical composition according to clam 11, characterized in that the
effervescent acid used in said compositions is selected from a group comprising
organic acids such as malic acid, citric acid, tartaric acid, fumaric acid, maleic acid;
hydrates, anhydrates or combinations thereof.

13) The pharmaceutical composition according to claim 11, characterized in that the
effervescent base used in said compositions is selected from a group comprising
sodium carbonate, potassium carbonate, sodium hydrogen carbonate, potassium
hydrogen carbonate or combinations thereof

14) The pharmaceutical composition according to any preceding claims characterized in
that said composition comprises escitalopram in the range of 0.1 to 10% by weight,
which has a d, particle size less than 20 ym and a (d,) / (d,;) particle size ratio less
than 1.

15) The pharmaceutical composition according to claim 14, characterized in that said
composition comprises escitalopram in the range of 0.1 to 5% by weight, which has a
ds, particle size less than 20 pm and a (ds,) / (dgys) particle sizeratio less than 1.

16) The pharmaceutical composition according to any preceding claims, characterized in
that said composition is used in the treatment and/or prevention of depression (major
depressive disorder), geriatrics, obesity, alcoholism, neurotic disorders, anxiety
disorder [Agoraphobia (aeroacrophobia) or non-agoraphobia panic disorder, socia
anxiety disorder, generalized anxiety disorder and obsessive compulsive disorder],
post-traumatic stress disorder, panic attack.
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