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COVPRI SI NG A FLAVONO D FRACTI ON AND XANTHAN GUM The present invention
relates to a high-dose oral suspension conprising 5 diosmn, and
optionally other flavonoid conpounds, and as exci pi ent xanthan gum
and also to use thereof in the treatnent of venous insufficiency.
Preferably, the present invention relates to a high-dose suspension
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The amount of flavonoid fraction in the pharmaceutical conposition is
bet ween 1000 nmg and 3000 ng, inclusive, for exanple 2000 ng, 1500 ny
and 2500 ng. 3 The oral suspension having a high dose of active

i ngredient in accordance with the present invention nust have a
viscosity that is suitable, on the one hand, for allow ng the
suspension to flow in the production nmachi nes and, on adm nistration,
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The amount of flavonoid fraction in the pharmaceutical composition is
between 1000 mg and 3000 mg, inclusive, for example 2000 mg, 1500 mg
and 2500 mg.
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5 a unit volune of 10 m containing the daily dose of flavonoid
fraction. For better patient conpliance, the unit volune of the
sachet should not be too large, for exanple 10 M, 12 m, 15 m, 17
m or, at nost, 20 m . The present invention relates also to use of
t he pharnmaceutical 5 conpositions according to the invention in the
treatment of venous di sease, nore especizally venous insufficiency.
These pharmaceutical conpositions are used as venotonics and
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i ntroduced osatistt spegitie hadkegicad KORPERSi on. Purified water is added

g.s.p. too n
of the oral b@ﬁ%ﬁ’ésﬁc&sg oft%%xgu:%egjsi&%ggf chﬁ(ﬁg%e?)o%%ﬁgg?t éB ﬁ'ﬁ%?@h%'ﬁo}’
the ph@r macewhichat iscounjestetli torshefaringafontes. 1t isoremessary foo thésuspension

invention in sachets was .tested und r varlou ture a
humi di ty corl@i {G%HR . itsT pitiala Visepsity ?P'@)fo am%feﬁﬁ a\y€§tever the

ggggg; 'S g,gg@éﬁmé%e appiicafiof! vﬂwéeasﬂwc% thexXddspadiopohyiet ferefre
be reversible over the shear range of 0.01 to 1000 s™. This rheological
property, i.e. that of the suspension entirely regaining its viscosity during
15 periods at rest, is essential in the steps of pumping and pre-packaging,
through transportation and storage, and up to the oral suspension in a
sachet being used by the ultimate consumer.
Furthermore it éppears to be necessary for the viscosity of the suspension
to be independent of temperature over the range 15°C-60°C, the range of
20 ad hoc temperatures at the end of production and during the steps of
transportation, processing and packaging of the final product.
The viscosity measurements are carried out using the Anton Paar
rheometer or the Brookfield rheometer. The results obtained with those two
types of rheometer are entirely comparable.
25 The rheological properties and stability required by the oral suspension
according to the invention are obtained with the aid of thickening of the
pharmaceutical composition. Thickening of the pharmaceutical composition

is obtained by virtue of use of a thickening agent.

The thickening agent according to the invention is xanthan gum. Xanthan

30 gum is a high-molecular-weight anionic polysaccharide comprising as
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predominant hexoses D-glucoses and D-mannoses. In solution, the
molecules of xanthan gum enter into association with one another to form a

network of tangled molecules.

The concentration of xanthan gum in the pharmaceutical composition
according to the invention is between 0.45% wiv and 0.55% wiv, inclusive.
The concentration of the xanthan gum may be, for example, 0.50% w/v, '

0.47% wlv, 0.53% wiv.

The amount of xanthan gum in the pharmaceutical composition is between

0.30% w/w and 0.60% w/w.

The pharmaceutical composition in the form of an oral suspension having a
high content of flavonoid fraction in accordance with the invention is free of
surfactants. Surfactants are generally used in oral suspensions in order to

improve the dispersion and wettability of the particles in suspension.

Besides the flavonoid fraction and the xanthan gum, the pharmaceutical
composition according to the invention comprises one or more
pharmaceutically acceptable excipients such as preservatives, aromas,

sweeteners or pH-adjusters.
By way of examples of excipients there may be mentioned:

as preservatives: sodium benzoate, benzalkonium chloride, methyl

parahydroxybenzoate, propyl parahydroxybenzoate;
as aromas: orange aroma, lemon aroma, soft caramel aroma, vanilla/lemon
aroma;

as sweeteners: maltitol, sorbitol, aspartame, xylitol, potassium acesulfame,

sodium saccharin;
as pH-adjusters: citric acid, ascorbic acid, tartaric acid.

The pharmaceutical composition according to the invention is in the form of

a drinkable suspension in a sachet. The sachet or stick-pack preferably has



1.10 10 The Tabl e above relating to the course of the density of

t he suspension in the sachet over tine shows that the density is
conpletely stable even under conditions of elevated tenperature and
hum dity (40C/ 75% RH). This stability of density shows that the
suspensi on does not separate over tine 15under conditions of elevated
tenperature and humdity. Sachet Partiscle size of the flavonoid
fraction T 25C / 60% 30C / 65% 30C / 75% 40C / 75% RH RH RH RH TO

d100. 658 d50z. R 4% £ %I-Egnkéin%éot?\é@gﬂyd 8% 6429398 Fktion. For
better patient compliance, the unit volume of the sachet should not be too
large, for example 10 ml, 12 ml, 15 ml, 17 ml or, at most, 20 ml.
The present invention relates also to use of the pharmaceutical
5 compositions according to the invention in the treatment of venous disease,
more especially venous insufficiency. These pharmaceutical compositions

are used as venotonics and vasculoprotectives.

The Examples hereinbelow illustrate the invention in non-limiting manner.

10 Example 1: Pharmaceutical composition for a sachet containing a

suspension of 1 g of flavonoids

Sodium benzoate 0.015 g/10 ml
Citric acid 0.0125 g/10 ml
Orange aroma 0.015 g/10 ml

15 Maltitol 1.8 g/10 mi
Flavonoid fraction 1.0 g/10 ml
Xanthan gum 0.05 g/10 mi
Purified water g.s.p. 10 ml

20 Preparation of the suspension of Example 1:

For about 100 000 sachets:
700 litres of purified water and 1.5 kg of sodium benzoate are carefully

mixed at 20°C until dissolution is complete. 1.25 kg of citric acid and 1.5 kg
of orange aroma are added to the solution. 180 kg of powdered maltitol are
25 added to the solution and carefully mixed. 100 kg of the flavonoid fraction
are added to the mixture very slowly until a homogenous suspension is
formed. 5 kg of xanthan gum are very slowly introduced directly into the
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suspension. Purified water is added q.s.p. to obtain a final volume of

1100 litres.

Example 2: Stability of the oral suspension of Example 1 (Batch LP02)

The stability of the pharmaceutical composition of Example 1 according to

the invention in sachets was tested under various temperature and humidity

conditions.

The sachets are composed of a multilayer composite (polyethylene
PET12/aluminium AL12 /extruded polyethylene composite PE50).

Sachet
Density (Eur. Ph.)
T 25°C /60% | 30°C / 65% | 30°C / 75% | 40°C [/ 75%
RH RH RH RH
T0 1.11
TO + 1 month 1.10 1.10 1.10 1.10
TO + 3 months 1.10 1.10 1.10 1.10

The Table above relating to the course of the density of the suspension in
the sachet over time shows that the density is completely stable even under
conditions of elevated temperature and humidity (40°C/75% RH). This

stability of density shows that the suspension does not separate over time

under conditions of elevated temperature and humidity.

Sachet
Particle size of the flavonoid fraction
T 25°C | 60% | 30°C / 65% | 30°C / 75% | 40°C | 75%
RH RH RH RH
TO d10 0.658
- d50 2.581
do0 6.642
TO + d10 0.723 |d10 0.741 [d10 0.739 |d10 0.760
1 month d50 2679 |d50 2.692 |d50 2.694 |d50 2.726
do0 6.969 |d90 6.675 [d90 6.698 | d90 6.685




" d90 6.670 d90 6.862 d90 6.690 d90 6.739 The particle size

di stribution of the flavonoid fraction is expressed in terns of the
dianeters di 0, d50 and d90 wherein di0 = d(v,0.1) corresponds
to the value at 10% on the curnul ative curve of 5particle size
distribution in ternms of volume; d50 = d(v,0.5) corresponds to the
val ue at 50% on the cunulative curve of particle size distribution in
terms of volunme; d90 d(v 0 9) corresponds to the value at 90@6on

t he cunul ati ve—c S u
vol unme. 10Thel Tab u‘ Ebox gs % 1t OE 0748
f1 avonoi d fracty B?PrH grg\/ﬁgg
ti ne under conditions oft 98 p\/ 1S3y
particles of the mcronised flavonoid fraction neither aggl oner at e

nor under go sedi nentation in the oral suspension according to the

invention. TREMRSficle size YisifitiohYofitAe FRvonoldoféctRM /s Rk pPedsdd RHerms
of the diameters d10, d50 and d90 wherein

D_

d10 = d(v,0.1) corresponds to the value at 10% on the cumulative curve of

5 particle size distribution in terms of volume;

d50 = d(v,0.5) corresponds to the value at 50% on the cumulative curve of

particle size distribution in terms of volume;

d90 = d(v,0.9) corresponds to the value at 90% on the cumulative curve of

particle size distribution in terms of volume.

10 The Table above shows that the size of the particles in the flavonoid
fraction according to the invention does not increase over time under
conditions of elevated temperature and humidity. The particles of the
micronised flavonoid fraction neither agglomerate nor undergo

sedimentation in the oral suspension according to the invention.

Sachet
Viscosity in cP
T 25°C /130°C / 65% | 30°C / 75% |40°C / 75%
60% RH | RH RH RH
T0 321
T0 + 1 month 293 298 294 296
TO + 3 months 293 293 294 298

15

The Table above relating to the viscosity of the suspension in the sachet
shows that the viscosity is extremely stable over time under conditions of

elevated temperature and humidity.



65% 30C / RH 75% 40C / RH 75% TO 321 TO + 1 nonth 293 298 294

296 TO + 3 nonths 293 293 294 298 15 The Tabl e above relating to
the viscosity of the suspension in the sachet shows that the
viscosity is extrenely stable over tine under conditions of elevated

tenperature and humdity. 8
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Finally, a visual inspection of the suspension under the various conditions
of temperature and humidity after 1 month and 3 months of assessment

shows an absence of lumps and bubbles in the sachets.

Example 3: Uniformity of content of the pharmaceutical composition

according to Example 1

The test is carried out on 10 sachets. The contents of each sachet are

assayed; a diosmin reference solution is used as control.

The mean content X, is expressed as follows:
Xm = (Z X)/10

The acceptance value (AV), expressed as a percentage of the theoretical
value, is given by the following formula:

AV = (M-Xn) +kxs
wherein:
Xm is the mean content expressed as a percentage of the theoretical value;
M is the reference value expressed as a percentage of the theoretical
value: M=98.5 if X, < 98.5; M=X, if 98.5 < Xn< 101.5; M=101.5 if
Xm>101.5;
k is the acceptability constant (k = 2.4 for 10 sachets),

s is the standard deviation of the contents X.

) ) ) Batch LP02 1000 litres
Content uniformity parameters (diosmin) (sachet)
according to Example 1
Start of End of sachet

sachet filling filling
Mean content 100.5 102.1
Standard deviation 0.9 0.7

Acceptance value (AV) 22 2.3




Finally, a visual inspection of the suspension under the various
conditions of tenperature and humdity after 1 nonth and 3 nont hs of
assessnent shows an absence of |unps and bubbles in the sachets.
S5Exanple 3: Uniformty of content of the pharnaceutical conposition
according to Exanple 1 The test is carried out on 10 sachets. The
contents of each sachet are assayed; a diosmn reference solution is
used as control. 10The nean content Xmis expressed as follows: Xm =
(E XI)/10 The acceptance val ue (AV), expressed as a percentage of the
theoretical value, is given by the followi ng fornmula: 15AV = (M Xm k
X s wher ei n: Acgortingt teetheeBorapaaneRhaenacoaoeial Adicke PE4@nmgeceitanbe
theoretical value, Mis t referen val ue expressed as a rc ge
of the theor\@luegf 'e\?&lta%‘? q%ﬁ@%‘?‘%s fha% QO%ﬂEPRWRH& ?O"@%l?%?p@@ﬂeiﬂﬁﬁ
101.5; M=101% i ; ' Roned At min
2.4 for 10 s—g@gt%g ;éﬁs@\?egﬂ}eﬁeéfo& gﬁ%gggh%g@i@ati onﬂto%mﬂoﬁgﬂzgﬁmen??s?
Cont ert uni faomaingd piar theefemsil4tidinoaatordingBin dhe LiIPeENtonc oegis gegulatory
(sachet) 1000 ljtres ,to Exanple 1 End of sachet filling Start of

sachet filli"RUrRESA ont ent 100.5 102.1 Standard deviation 0.9 0.7
Accept ance value (AV) 2.2 2.3



9 According to the European Pharmacopoeia, Article 2.9.40, an
acceptance value of less than 15 neans that the content uniformty
conplies (level L1). The Tabl e above therefore shows that the content
uniformty of the diosmn 5contained in the fornmulation according to
the invention nmeets regulatory requirements. 10 CLAIMS 1.

Phar maceuti cal conposition in the formob an oral suspension
conprising as active ingredient diosmn, and optionally flavonoid
5conpounds, and as exci pi ent xanthan gum 2. Pharnaceuti cal
conposition according to claim 1, wherein the active ingredient is a

purified and m cronised flavonoid fraciirngis 3. Pharmaceuti cal
conposi tion according to claim2, wherein the flavonoid fraction
conprises dios hesgerl di ﬂ i sorh 10and, di osnet.i n.

f ol
B maceut ol PEARPBSRIcE chEgosiion o tia woRo of by dh SLRBENSion

amount of the f'%@ﬁ@'ﬂ@lﬂ? asth&fvel ! é&'\é‘ﬁ?'ﬂ:c?s%w varR péha Wavono:d
i ncl usi ve. . Pharmaceuti cal conp05|t|on accor ing t

claim 3, wherein ch@mposodacant anekdpicst xgaifengungum i s 0. 5% W v. 6.
Phar maceuti cal conposition accordi ng to claim1, wherein the anmount

of xanthan gumj spRgine&iLtRaPEdM éﬁ%cgoﬁﬁr@a‘% Wairh "C Wir¥:- the active

7. Pharnmaceutical conposition accor |ng to claim1, conprising one or
20nmor e phar maceut ingaddigniis cepuriffedearck niigrioaises fawbeoidddadtioom
sweet eners, aromas, preservatives and pH adjusters. 8. Pharnaceuti cal
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drinkabl e suspension Iin a sa maceuti ca
conposi tion accor fiavanoicd ﬂanyomrmemﬁnselsadlmm,thesaenaﬁ'at dsorhsifoling linAen

treat nent of venous . insuffjcienc
10 and dl%sme’cl y:

4. Pharmaceutical composition according to claim 2, wherein the
amount of the flavonoid fraction is between 7% w/w and 20% w/w,

inclusive.

5. Pharmaceutical composition according to claim 1, wherein the

15 concentration of xanthan gum is 0.5% w/v.

6. Pharmaceutical composition according to claim 1, wherein the
amount of xanthan gum is between 0.30% w/w and 0.60% w/w,

inclusive.

7. Pharmaceutical composition according to claim 1, comprising one or
20 more pharmaceutically acceptable excipients selected from

sweeteners, aromas, preservatives and pH-adjusters.

8. Pharmaceutical composition according to any one of claims 1 to 7, in

the form of a drinkable suspension in a sachet.

9. Pharmaceutical composition according to any one of claims 1 to 8,

25 for use in the treatment of venous insufficiency.
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