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PHARMACEUTICAL COMPOSITION IN THE FORM OF A CHEWABLE TABLET OF
DIOSMIN OR OF A FLAVONOID MOIETY COMPRISING DIOSMIN

The present invention relates to a pharmaceutical composition in the form of a chewable
tablet with a high concentration of micronized diosmin.

The present invention further relates to a pharmaceutical composition in the form of a
chewable tablet with a high concentration of micronized purified flavonoid fraction
(MPFF).

The flavonoid fraction comes from an extract of rutaceae. The micronized purified
flavonoid fraction used in the invention contains, concomitantly, 87% to 93% diosmin and
other flavonoids. The other flavonoids at a level of about 10% comprise from 2.5% to
5.0% hesperidin, from 0.9% to 2.8% isorhoifolin, from 0.9% to 2.8% linarin and less than
1% diosmetin.

The diosmin and flavonoid fraction according to the invention are micronized. The
micronization of the active ingredient significantly increases the bioavailability thereof.
The micronization of flavonoids including diosmin is particularly interesting for reinforcing
the digestive absorption of said substances having low water-solubility and therefore have
low absorption by the digestive mucous. Hence, it is preferable to develop galenic forms
comprising diosmin or a micronized flavonoid fraction in order to improve the
bioavailability thereof.

Moreover, the flavonoid fraction according to the invention is administered at daily doses
ranging from 1000mg to 3000mg in order to treat manifestations of chronic venous
insufficiency of the lower limbs. Due to the increase of daily dosages in the treatment of
the main therapeutic indications of the flavonoid fraction and the diosmin, said active
ingredients must have a high concentration at each of the administrations thereof.
Moreover, treatments based on flavonoid fraction are long-term treatments imposing easy
intake in order to encourage patients to follow the treatment. Hence, it is preferable to
develop galenic forms for an easy intake for the elderly and without the addition of water
for patients consuming outside the home.

The therapeutic use of the flavonoid fraction extracted from rutaceae according to the
invention has been described in the patent EP 0 711 560. Said patent describes a
composition of effervescent granules with a high concentration of 1000mg of flavonoid
fraction. The effervescent granules are to be dispersed in water before consumption.
Pharmaceutical forms of chewable or suckable tablets containing diosmin have been

described in the international patent application WO 2004/032942. The pharmaceutical



, DK/EP 3823588 T3

forms according to the application WO 2004/032942 do not have a high concentration of
diosmin and do not implement the active ingredient in a micronized form.

Thereby the present invention is relative to a pharmaceutical composition in the form of
a chewable tablet with a high concentration of micronized diosmin or micronized purified
flavonoid fraction (MPFF).

The pharmaceutical composition of a chewable tablet according to the invention must
have specific functional properties in order to respond to the technological difficulties
concerning chewable tablets with high concentration of the active ingredient.

Indeed, the pharmaceutical composition must be sufficiently compressible while avoiding
cleaving and crumbling effects. The very high proportion of the active ingredient and the
low proportion of excipients, so as not to increase the final mass of the chewable tablet,
have a negative impact on the desired mechanical properties of the chewable tablet.
Furthermore, the micronization of the active ingredient powders leads to the decrease of
the flow of said powders given the increase of forces between the particles. The size of
the particles is an essential factor in the flowability of powders which can also be
influenced by the shape of the particles and/or moisture.

The subject matter of the present invention is a pharmaceutical composition in the form
of a chewable tablet with a high concentration of micronized purified flavonoid fraction
comprising diosmin, hesperidin, isorhoifolin, linarin and diosmetin.

The English term for the invention, is pharmaceutical form known as a “chewable tablet”.
A “chewable tablet” or a “crunchable tablet” herein mean equivalent pharmaceutical
forms.

The pharmaceutical forms to chew are very well accepted by patients and improve their
observance despite the fact that the forms to chew are bulky tablets with at least 3000mg
of unit mass.

The diosmin and flavonoid fraction are micronized in pharmaceutical compositions
according to the invention. Micronization consists of a process allowing the size of the
particles of a powder to be reduced. The micronization of the active ingredient such as
diosmin or a flavonoid fraction can be achieved using different micronization systems.
The micronization systems can be a grinder, an air-jet micronizer or a bubble micronizer
for which the pressure of the air jets or the powder supply flow rate varies depending on
the particle size distribution expected for the micronized active ingredient.

The size of the grains is a particularly important characteristic of pulverant materials such
as powders. The characterization of the particle size is done according to the diameter

thereof or the diameter of the equivalent spheres if the particle has an irregular shape.
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The diameters of the grains determined by a laser diffraction particle size analyzer allows
the dso, deo particle size distribution to be characterized.
In the present invention, a “dso less than X um* means at least 50% of the micronized
particles have a size less than X um. In the present invention, a “deo less than X um”
means at least 90% of the micronized particles have a size less than X pym.
According to one embodiment, the deo of the micronized active ingredient is less than
5um. A dgo less than S5um encompasses a dso less than 4um, 3um, 2um, 1.8um, 1.6um,
1.5um.
According to one embodiment, the dso of the micronized active ingredient is less than
5um. A dso less than S5um encompasses a dso less than 4um, 3um, 2um, 1.8um, 1.6um,
1.5um.
In certain embodiments, the micronized diosmin or micronized, purified flavonoid fraction
are characterized by the following particle size distribution:

- a dso less than 2um, preferably less than 1.6um and/or

- a doo less than 5um preferably less than 2um, again preferably less than 1.6um.
The mean diameter of the particles of the micronized active ingredient in the
pharmaceutical composition according to the invention is strictly less than Sum, preferably
strictly less than 1.6um.
The percentage of micronized diosmin or of micronized purified flavonoid fraction in the
pharmaceutical composition is comprised between 30% and 60% of the total mass of the
composition. The pharmaceutical compositions according to the invention allow a large
quantity of flavonoids to be administered orally for each unit dose. “High concentration”
pharmaceutical compositions refer to formulations containing at least 20% of the active
ingredient. The amount of micronized diosmin or of micronized purified flavonoid fraction
in the pharmaceutical composition is 1000mg.
The pharmaceutical composition in the form of high concentration chewable tablets
comprise from 30% to 60% by weight of micronized diosmin or of the micronized purified
flavonoid fraction of the total mass of the composition and from 40% to 70% by weight of
the total mass of polyols of the composition.
In order to meet the industrial constraints inherent if the manufacture of a chewable tablet
having a micronized active ingredient at high concentration, it is necessary to select
excipients contributing to overcoming said industrial constraints. Excipient refers to any
compound forming part of the formulation that is intended to act as a simple support, i.e.
that is not intended to have a biological activity. The pharmaceutical compositions

according to the invention comprise at least one polyol having the function of diluent.
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A diluent serves to obtain a volume of powder sufficient for manufacturing a tablet of the
desired size and the physical characteristics thereof being compatible with the
manufacturing process e.g. by direct compression. One or a plurality of polyols are used
as diluent. Preferably the polyol used is sorbitol. Two different polyols can advantageously
be used and preferably a mixture of mannitol and sorbitol. The polyols as diluents have
the advantage of offering a sweet taste and have excellent binding and compressibility
properties. It is possible to substitute mannitol or sorbitol with another polyol, in particular
xylitol or maltitol.

In the pharmaceutical composition according to the invention, the ratio of the mass of
polyol or polyols and the mass of the active ingredient is strictly less than 2, preferably
the ratio is less than 1.6.

Other than the micronized active ingredient and the polyols, the pharmaceutical
composition according to the invention contains one or a plurality of acceptable
pharmaceutical excipients. For example, the subject matter of the invention can be a
pharmaceutical composition comprising the micronized active ingredient, a polyol or
polyols and a binder or else a pharmaceutical composition comprising the micronized
active ingredient, a polyol or polyols, a binder and a lubricant.

The binders or agglutinates are agents the role of which is to bind together the different
particles of the pharmaceutical composition. Amongst the binders can be mentioned
maltodextrin and povidone. Lubricants have the purpose of preventing seizing, adhesion,
cohesion phenomena during the different industrial processes. The lubricant is chosen
from - amongst others - stearic acid, magnesium stearate or talc.

Other acceptable pharmaceutical excipients can be added to the pharmaceutical
composition according to the invention such as flavors, sweeteners or binders
Examples of excipients include:

Flavorings or flavors the purpose of which is to mask disagreeable tastes and decrease
earthy consistencies: orange flavor, lemon flavor, soft caramel flavor, vanilla/lemon flavor;
Sweeteners increase the sweet taste of the composition: aspartame, acesulfame
potassium, sodium saccharin, potassium cyclamate; and

Flow agents like anhydrous colloidal silica.

The composition according to the invention can be a pharmaceutical composition with
immediate, prolonged or delayed release. Preferably the composition according to the
invention is an immediate release composition.

The invention extends to the preparation process by moist granulation of a chewable

tablet such as described hereinabove, comprising at the least the following steps:
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a) mixing micronized diosmin or micronized purified flavonoid fraction, of polyols, of
binders, of flavors and sweeteners;
b) after mixing, performing the moistening. The moist mass thereby obtained being
then granulated, dried then calibrated,;
c) lubricating the granules obtained in step b) by means of colloidal silica and
magnesium stearate;
d) compressing the lubricated mixture.
According to one preferred embodiment, the chewable tablet according to the invention
is prepared according to a direct compression process comprising at least the following
steps:
a) mixing micronized diosmin or micronized purified flavonoid fraction, of polyols, of
binders, of flavors and sweeteners;
b) lubricating the mixture obtained in step a) by means of colloidal silica and
magnesium stearate;
c) directly compressing the lubricated mixture.
According to an equally preferred embodiment, the chewable tablet according to the
invention is prepared according to a granulation process by compression or dry
granulation comprising at least the following steps:
a) mixing micronized diosmin or micronized purified flavonoid fraction, of polyols, of
binders, of flavors and sweeteners;
b) after mixing, performing compression into granules;
c) lubricating the granules obtained in step b) by means of colloidal silica and
magnesium stearate;
d) compressing the lubricated mixture.
Preferably, at the end of the process, chewable tablets are obtained the hardness thereof
measured by diametrical crushing, is comprised between 180N and 220N (N=Newtons).
Preferably, the chewable tablets have a hardness comprised between 180N and 200N.
The present invention further relates to the use of the pharmaceutical compositions
according to the invention in the treatment of venous diseases, more particularly of
venous insufficiency such as heavy legs, pain, early recumbency restless legs, capillary
fragility and the treatment of hemorrhoidal crisis. The pharmaceutical compositions are
useful as veinotonic and vasculoprotective compositions.

The examples below illustrate the invention, but are not limiting.

Example 1: Pharmaceutical compositions of chewable tablets




DK/EP 3823588 T3

6
Ingredients Quantity (mg) Concentration (%)
MPFF 1000.0 33.3
- Diosmin 90% 900.0 30
- Flavonoids 10% 100.0 3.3
mannitol 409.13 13.6
Sorbitol 1227.37 40.9
Maltodextrin 300 10
Orange flavor 33 1.1
Acesulfame potassium 2 0.06
Magnesium stearate 22.5 0.75
Anhydrous colloidal silica 6 0.2
Final weight 3000.0
Ingredients Quantity (mg) Concentration (%)

- Micronized diosmin 1000.0 33.3
mannitol 409.13 13.6
Sorbitol 1227.37 40.9
Maltodextrin 300 10
Orange flavor 33 1.1
Acesulfame potassium 2 0.06
Magnesium stearate 22.5 0.75
Anhydrous colloidal silica 6 0.2
Final weight 3000.0

Manufacture of chewable tablets of example 1:

The micronized diosmin or the micronized purified flavonoid fraction is carefully mixed
with the internal phase excipients i.e. mannitol, sorbitol, maltodextrin, orange flavor,
acesulfame potassium. The mixture is moistened with purified water in a pressurized tank,
then granulated.

The granules are dried until a residual moisture according to the specifications is
obtained, i.e. 2% residual moisture. The granules are then calibrated, homogenized then
lubricated with magnesium stearate. The granules are then sieved through a 0.8mm mesh
opening sieve then compressed using punches.

The chewable tablets of micronized diosmin or of micronized purified flavonoid fraction

according to example 1 have a hardness of 196 N and 192 N respectively (N=Newton).
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Example 2: flow properties of the pharmaceutical compositions according to the invention

The flowability of a powder is the ability thereof to flow freely, regularly and constantly in
the form of individual particles. The ability of powders to flow hence conditions the
performances and the proper functioning of manufacturing processes and plays a role in
the quality of the final product. Hence, a powder having good flowability flows without
assistance. On the other hand, a cohesive powder has a low flowability and a mechanical
(stirring, vibration) or chemical (coating) system must be provided to facilitate the
movement thereof.
The flowability of powders and granules of micronized diosmin in high concentration and
micronized purified flavonoid fraction in high concentration according to the invention
measured by different methods (Carr index, Hausner ratio and the Schultze flow function)
indicates that the pharmaceutical compositions according to the invention are very
efficient in the manufacturing process of chewable tablets. Despite very unfavorable
factors for the yield of manufacturing processes such as the micronization of the active
ingredient and/or the high concentration of active ingredient, the flowability of the
pharmaceutical compositions according to the invention meets the industrial and
regulatory requirements.
The Carr index (Ic) qualifies the flow of a powder bed as a function of density. Same is
determined by the equation below:

IC = (Ptamped-Pbulk)/Ptamped
where p is the density and Ic is a dimensionless physical quantity.
The Carr index quantities can be interpreted as follows:
Ic < 0.15 good flowability
0.15 < Ic < 0.25 average flowability
Ic > 0.25 poor flowability
The Hausner ratio (Hr) qualifies the compressibility and the flow of a powder from
measurements of density (p). Same is calculated by the ratio of the tamped density
(ptamped) Over the bulk density (pouik) according to the equation: Hr=ptamped/pbuik
Hr is a dimensionless physical quantity. If Hr is between 1.0 and 1.2, the powder is poorly
compressible, poorly cohesive and has a good flow; if Hr is between 1.2 and 1.4, the
powder is compressible, cohesive and has a poor flow.
Finally, the Schultze apparatus is a shearing cell for measuring the flow function (FFC).
An easy flow is characterized by an FFC between 4 and 10 and a free flow is

characterized by an FFC greater than 10.
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Methods Powder or Granules
micronized diosmin micronized purified flavonoid
fraction
Ic 0.12-0.25
(average to good flowability)
Hr 1.1-1.3
(good to quite good flowability)
FFC 7-13

(easy to free flow)
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FARMACEUTISK SAMMENSATNING | FORM AF EN TYGGETABLET AF DIOSMIN
ELLER AF EN FLAVONOID DEL OMFATTENDE DIOSMIN

Patentkrav

1. Farmaceutisk sammenseetning i form af en tyggetablet omfattende en aktiv ingrediens
af 1000 mg mikroniseret diosmin, karakteriseret ved, at:

- sammensaetningen omfatter mindst en polyol,

- sammensaetningen omfatter fra 30 til 60 veegtprocent mikroniseret diosmin, hvad angar

sammenseaetningens samlede masse.

2. Farmaceutisk sammensaetning i form af en tyggetablet omfattende en aktiv bestanddel
af 1000 mg renset og mikroniseret flavonoidfraktion, omfattende 87 % til 93 % diosmin
og andre flavonoider samtidigt i et omfang pa ca. 10 % omfattende fra 2,5 % til 5,0 %
hesperidin, fra 0,9 % til 2,8 % isorhoifolin, fra 0,9 % til 2,8 % linarin og mindre end 1 %
diosmetin, kendetegnet ved, at:

- flavonoidfraktionen er afledt af et rutaceast ekstrakt,

- sammensaetningen omfatter mindst en polyol,

- sammensatningen omfatter fra 30 til 60 veaegtprocent af renset og mikroniseret

flavonoidfraktion, hvad angar sammensaetningens samlede masse.

3. Farmaceutisk sammenseetning ifalge et hvilket som helst af kravene 1 eller 2,
karakteriseret ved, at den omfatter fra 40 til 70 veegtprocent polyoler af

sammenseaetningens samlede masse.

4. Farmaceutisk sammensaetning ifelge et hvilket som helst af kravene 1 til 3,
karakteriseret ved, at forholdet mellem massen af polyol eller polyoler og massen af aktiv

ingrediens uden undtagelse er mindre end 2.

5. Farmaceutisk sammenseaetning ifelge et hvilket som helst af kravene 1 til 4, hvori en

polyol er sorbitol.

6. Farmaceutisk sammenseetning ifalge et hvilket som helst af kravene 1 til 5, omfattende

en polyol og et bindemiddel.
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7. Farmaceutisk sammensaetning ifalge et hvilket som helst af kravene 1 til 6, omfattende

en polyol, et bindemiddel og et smaremiddel.

8. Fremgangsmade til fremstilling af en farmaceutisk sammensaetning ifalge et hvilket
som helst af kravene 1 til 7, karakteriseret ved, at der til processen anvendes vad

granulering, ter granulering eller direkte kompression.

9. Farmaceutisk sammenseetning ifelge et hvilket som helst af kravene 1 til 7 brug i

behandling af vengs insufficiens og heemorroid krise.
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