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apparent half-life and the biocavailability of the active

constituents.

Thus, an obiect of the present invention is to provide a
nevel galenic form enabling the secondary effects to be

reduced or suppressed bv reducing the plasma concentrations

Thus, an object of the present invention is to provide a
novel galenic form enabling the comfort of the patient and
the monitoring of the treatment to be improved by zreducing

the number of daily administrations.

Thus, an obiect of the present invention 1is fo provide a
novel galenic form enabling the safety of the product to be

improved by a stable galenic foxr

In one aspect, there is provided a method £for the
preparation, of a granulate of at least two active

[=1
=

¢t

constituents,

applying by powdering a mixture of at least two

active ingredients being in a solid onto a sclid

rf

particulate support, the active ingredients not being
plant extracts,

spraying an aqueous, alcoholic or hydroaicoholic
solution of a Dbinder onto the solid particulate
support, wherein the spraying of the agqueous solution

EE] - «

of the binder onto the golid particulate support ig

verformed simultanecusly or alternatively with the
3 b4

powderin the mixture of at least two active

ingredients onto the particulste support.

In one aspect, there is provided a granulate which can
be obtained according to the wmethod as disclosed

herein.




The present invention relates to a method for the preparation
of a granulate of at least two active constituents,
comprising a step of applying the active constituents by

powdering to a solid particulate support, characterised in

that the active constituents are not plant extracts.

The expression ‘granulate! denotes a preparation composed of
dry solid grains, each forming an aggregate of powder
particles having sufficient solidity to allow various

manipulations.

Generally, the granulates are in the form of small grains of
substantially uniform size and of irregular angular shape.
The granulates according toc the present invention have the
characteristic that they have a shape which is quite regular,

quasi-spherical and fairiy smooth.
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Of the active constituents, menticn may be made in particulaxr

of antipaludials, antibiotics, antihypertensives, antivirals

{and antiretroviralsg), antiepileptics, the active
constituents used in gastroenterology, the active
constituents used in dermatology, anticancer agents

egpecially of the cisplatin type or &5-flurouracil, as well as

nypolipaemics.

According to a particularly advantageous embodiment, the core
of the granulates of the dinvention is mnot composed of
particles having a sugar sphere. Preferably, the solid core

of the granulates of the invention ig not a sugar gphere.

The expression “sugar sphere” denotes a spherical solid
support having a howmogeneous surface state. In the context
of the present invention, those supports are not advantageous
because, on the one hand, they cause solubility problems
{dissolution teco slow) and, on the other hand, owing to their
excessive regularity, they do mnot enable a homogeneous

(granulated) final product to be obtained.

Owing to the large volume of granulates and for reasons of
acceptance and therefore observance of the treatment,
absorption must be rapid and easy and therefore be similay to
a liguid form/ampoules. Various types of support have thus

been tegted.

The spherical supports tested, such as, for example, the
sugar spheres of saccharose and starch, have not given
satisfactory results in terms of final dissolution of the
form. Furthermore, their spherical surface i1s too regular,

which represents an advantage in terms of coating but in the
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present case does not enable the small particles of adjuvants
(flavourings, sweeteners) to cling and therefore is

ultimately prejudicial to good homogeneity.

It is known to the person skilled in the art that it is very
Aifficult to cbtain a homogeneocus mixture of powders because
every powder has its own physico-chemical characteristics.
In addition, the final form assumes the use of wvarious

adjuvants which themselves have different particle sizes.

In order to overcome tThat problem, it has been observed that,

&

by mixing all of the various powders and by carrying out
crughing operation, a much wmore homogensous mixture of

defined particle size is obtained,.

For the mixture can then “cling” in the anfractuosities of
the support grain during the powdering operations in
succesgive layers and therefore contribute to the rounding of

the grain.

The various successive crushing and powdering operations are

indispensable in obtaining the targeted particle size

Qs

igpersion which makes it possible to respond simultaneously

to the variocusg constraints listed above,

The supports used in the context of the present invention,
other than the sugar spheres, have the advantage of having a
surface state which is not wvery homogeneous but which has
anfractuosities in which the various active constituents will
become fixed din the form of a powder. This choice 1is
important in enabling a homogeneous final product to be
obtained despite the mixture cof at least two powders having

different particle sizes.



Preferably, the solid core of the granulates of the invention
is composed of particles having an average diameter of from

300 um to 650 um, preferably from 400 to 600 um.

The granulated mannitol support, and more particularly the
grade 400-500, is preferred because such a support has a

sufficiently large size to enable smaller particles (less

than 100 microns) tec be fixed thereto.

[}
+

hag thus been demonstrated that, by mixing the wvarious
active constituents with mannitel and by crushing the whole,

& homogeneous mixture is obtained.

Thus, finally, a homogeneous granulate having a particle size
centred around 500 wmicrons is obtained.

And more especially, this granulate has the following
particle size distribution: 20% of the particles have a
diametey Qf less than 710 pm, 70% of the particles have a
diameter of less than 500 um and 25% of the particles have a

diameter of less than 215 um.

The above-mentioned powdering step of the method for the
preparation of the granulates of the invention may also
comprise a step of spraying an agueous, alcoholic or

&

hydroalcoholic solution of a binder.

Those spraying and powdering steps are preferably carried out

simultaneocusly or alternately.
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A particularly advantageous method accordin§ to the present
invention is a method in which the solid particulate support
is selected from the group composzed of polyols, such as
mannitol, sorkitol, maltitol or xylitol, lactose, dicalcium
phosphate, carbonates, such as calciun, potasgium, wagnesium
or sodium carbonate, gluconates, silicates, sugar crystals,

saccharose and silica derivatives.

Preferably, the solid particulate support does not comprise a
cellulose compound. Preferably, the solid particulate

gupport is not a sugar spher

According to a particularly preferred embodiment of the
method of the invention, the solid particulate support is
composed of mannitol. The granulates so obtained are
composed of & core composed of mannitol particles arocund

which the particles of active constituents are deposited.

Preferably, in the context of the implementation of the
method of the dinvention, the bindeyr ig selected from the
group composed of polyvinylpyrrolidone (PVP or polyvidone),
hydroxypropylmethylcellulose (HPMC) , shaellac,
hydroxypropylcellulose (HPC), cellulose, polyols, alginates,
polvglycolysed glycerides (Gelucire®) or macrogolglycerides,
especially stearoyl macrogolglyceridss, as well as mixtures

thereotf.

Of the polyols, mention may be made in particular of

mannitol, sorbitol, maltitol or xylitol.

According to a particular embodiment, the binders used in the

method according to the present invention are not cellulose

compounds . They are therefore preferably selected from the
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group composed of polyvinylpyrrolidone, shellac, polyols and
alginates, polyglycolysed glycerides or wmacrogolglyceridesg,
especially stearoyl macrogolglycerides, as well as mixtures

thereof.

Of the coating agents used in the context of the method of
the invention, it is preferable to use coating agents
selected from the group compesead of shellac,
polyvinylpyrrolidone, polyethylene glycol, cellulose
derivatives, such as HPMC or HPC, saccharose, alginate,
methacrylic polymers and glycerides of fatty acids, or any

other pharmaceutically acceptable coating poelymer.

The present invention relates also to a wmethod for the
preparation of a granulate comprising an enteric coating, the
method comprising a step of applying a coating agent composed
of HPMCP (hydroxypropylmethylcellulose phthalate -
hypromellose phthalate) or methacrylic polymers, especially

' Eudragit® L30D, or shellac.

The presence of this enteric coabing way enable the
bicavailability of the active constituents to be increased,

avoiding their degradation in an acidic environment.

The present invention relates also to a method for the
preparation of a granulate comprising a coating for prolonged
release, the method comprising one or more steps of applying
a coating agent composed of copolymers of methacrylates and
acrylates Fudragit® RL, Budragit® L1100, shellac, derivatives
of ceilulosge, especially ethylecelluloge, and acxylic

derivatives.
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The granulates so obtained permit modified or delaved release

m
of the active constituents (modified release granulates).

The presence of this coating for modified release makes it
possible, in particular, to increase the apparent half-life

of the active constituents.

The present invention relates also to a granulate which can

be obtained in accordance with the method as defined above.

The present invention relates also to a granulate of ab least
two active constituents, characterised in that it comprises a
solid core on which the active constituents are supported and

in that the active constituents are not plant extracts.

The granulates of the present invention have a characteristic
structure of the core-gkin type, the core not being of the

same nature as the active constituents forming the skin.

Thus, these granulates have a multi-layver structure. The
active constituentg are deposited on the core and therefore
form a layer {(or skin) depogited around that core (or

support) .

The core of the granulates may also bes regarded as being

o

support on which the particles of the active constituer

will become fixed.

The core is composed of solid particles and the active

constituents supported by the core are also in a solid form.

The present invention is therefore based on the development

of a novel multi-particle oral form.
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Preferably, the present invention therefore relates to
granulates comprising particles of active constituents

deposited on a core composed of mannitol particles.

The granulates according to the present invention may also
comprige a binder.

T"he role of the binder is to bind the particles to each
‘other, that 1ls to say, to perfect the cchesion of the
granulate. Thus, the binders provide for a good cohesion of
the active constituents and the core in the granulates and

for the rounding of the granulste.

Thus, the binders, like the active constituents, are

depogited arocund the core of the granulates.

The binders of the gramulates of the invention are preferably

selected from the group composed of starch, saccharcse, gum

arabic, polyvinylpyrrolidone {pVP or polyvidone) ,
hydroxypropylmethylcellulose (HPMC) , shellac,
hydroxypropylcellulose {(HPC) , cellulose, polyels ox
alginates, polyglycolysed glycerides (Gelucire®) or

macrogolglycerides, especially stearoyl macrogolglycerides,

as well as mixtures thereof.

According to a particular embodiment, the binders used in the
granulates of the present invention are not cellulose

compounds .

According to a particular embodiment, the granulates of the

invention are ccated.
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The coated granulates are composed of grains coated with one

or more layers of mixtures of various excipients.

Thus, the referred ccated ranulates accordin to  the
p g

present invention comprise the active constituents deposited

on a core composed of mannitol particles, as well az an

additional layer composed of coating agent(s).

according to a preferred embodiment, the granulates of the
invention have a multi-layer structure and are composed of a
cgore, preferably based on mannitol, on which are deposited
the active constituents and the binder, which are themselves

coated with one or more layers of coating agent(s).

The granulates of the invention are preferably coated with
one or more coating agents selected from the group composed
of shellac, polyvinylpyrrolidone, polyethylene glycol (PEG),
cellulose derivatives, such as HPMC or HPC, saccharose,

alginate and glycerides of fatty acids.

according to a particularly preferred embodiment, the

granulates of the invention are coated with shellac.

The granulates of the invention way alsco be coated with one
oxr more coating films to which one or more excipients, such

as lubricantsg, colourings or swesteners, are added.

The granulates of the invention way also contain one or more
plasticisers, such as those conventlionally used by the person

skilled in the art.
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This makes it possible to increase the difference in size of

the particles of mannitol (support) (approximately 300 ) and

of the crushed mixture (less than 100 p and preferably 25 pj.

The following step of the method is a step of powdering in

which the equipment used is a conventional turbine.

Thus the mannitol which serves as support is introduced into
a vessgel, this latter is then set in votation (approximately
20 rotations per minute) and the mixture A is deposited by
sequential powdering on the mannitol support, alternating
with phases of spraying of the hinder gsolution

(PVP/HPMC/OH/H,0) .

Thig step is carried out sequentizlly in order to enable

r
e
0}

evaporation and the drying of the granulateg.

At the end of the step of powdering, a drying phase is
carried out in order to cause hot air at approximately 4¢°C
to circulate over the mass of granulates for approximately 14

hours.

At the end of the drying step, the product is sieved in such
a way as to select the particles obtained. The mixture ig

then returned to the vegsel.

The following step is the step of coating. The solutions {or
sugpensions) containing the coating agents are placed
succeggively in a low-pressure vessel subjected to agitation.
The masg of granulates obtained is then placed in the vegsel
of a fluidised-air bed and the coating solutions are tThen

sprayed successively in a continuous manner onto the
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granulates. Steps of drying/coating may also be carried out.

An apparatus of the fluidised-air bed type {(oxr similar
technology) is preferably used for the step of coating due to
itg great effectiveness in terms of evaporation, which makes

it possible to considerably reduce the coating times.

Different types of coating may also ke produced which each
play a particular role, namely: consclidation, production of
a hydrophobic layer, colouring, bitterisation, modification

of the releage of the active constituents..
Afterwards, the additives such as sweeteners, lubricants,
flavourings and colourings may be added to the granulates in

a mixer.

The last step consists in distributing the granulates into

individual packages such as plastic ampoules or sachets.

The following tables describe examples of granulates obtained

within the context of the present invention.

Combination of gliclazide / metformin

{active constituents used in the context of treatment of

diabetesg)
FORMULA No. 1 FORMULA No. 2
my % mg %
Gliclazide 60.00 2.61 Gliclazide 60.00 2.61
Metformin 850.00 (36.9¢6 Metformin 850.00 |36.96
: Mannitol
Mamnitol (support) 714.75% 131,08 (support) 973.50 142.33
Calcium carbonate
(support) 225.00 |9.78
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PVP/GLDB 170.25 17.40 PVP/GLDB 126.50 15.93
GLDB ({shellac) 140.00 16.09 GLDB 140.00 :6.09
Talc 140.00 16.09 Talc 140.00 [6.09
Thecretical
Theoretical mass 2300.00(100.00 mass 2300.00:100.00
_ , _ Theoretical
Theoretical content [395.65 content 395.65
FORMULA No. 3 FORMULA No. 4
mg % ‘mg %
Gliclazide 60.00 2.61 Gliclazide 60.00 2.61
Metformin 850.00 -36.96 ‘Met formin 850.00 [36.396
Neutrals 425-500 Neutrals 425-500
{support) 714.75 [31.08 (support) 973.50 [42.33
Calcium carbonate
(support) 225.00 {9.78
PVPR/GLDB 170.25 [7.40 PVP/GLDB 136.50 |5.82
GL.DB 140.00 |6.09 GLDB 146.00 {6.09
Talc 140.00 (6.09 Talc 140.00 {16.08
Theoretical mass 2300.00(100.00 Theoretical mass 2300.001100.00
Theoretical
:Theoretical content 395,65 content 395,65
Combination of carbamazipine / sodium valproate
(active constituents used as antiepileptics)
FORMULA ¥No. 5 FORMULA No. 6
ng % mg %
Carbamazipine 400.00 |26.67 Carbamazipine 400,00 26,67
Sodium
Sodium valproate 200.00 113.33 valproate 200.00 {13.33
Mannitol
Mannitol (support) 336.51 [22.43 (support) 530.00 |35.33




Calcium carbonate
(support) 168.25 111.22
PYP/GLDB 115.24 |7.68 PVP/GLDR 90.00 16.00
GLDB 140,00 19.33 GLDB 140,060 192.33
Talc 140.0C |9.33 Talc 140.00 |2.33
Theoretical
Theoretical. mass 1500.001100.00 mass 1500.001/100.00
‘ Theoretical
Theoretical content [400.00 content 400.00
FORMULA No. 7 FORMULA No. 8
my % mg %
Carbamazipine 400.00 [26.67 Carbamnazipine 400.00 126.6
Sodium valproate 200.00 }13.33 Scodium valproate 200.00 113.3
Neutrals 425-500 Neutrals 425-500
{support) 336.51 122.43 (support) 530.00 |35.3
Calciunm carbonate
{support) 168.25 [11.22
pVP/GLDB 115.24 |7.68 PVP/GLDB 9¢.00 6.00
GLDB 140.00 18.33  GLDB 140.00 19.33
Talc 140.00 19.33 Talc 140.00 9.33
Theoretical mass 1500.00100.00 Theoretical mass 1500.00,100
Theoretical content [400.00 Theoretical content]400.00
Combination of simvastatin / aspirin
{for hypercholesterclemia)
[FORMULA No. 9 FORMULA No. 10
B mg ¥ mg %
Simvastatin 40.00 |4.44 Simvastatin 40.00 i4.44
Aspirin 160.00117.78 Agpirin 160.00;17.78
Mannitcl Mannitol
{suppoxrt) 403.11144.79 {support) 634.8970.54




. Calcium
Calgium
carbonate/
carbonate/ citric acid
citric acidi{201.56(22.39 - ] 0.00
- : and/or
and/or ascorbic ,
acid (support) agcorbic acid
“ SUpp (support) |
PVP/GLDB 60.23 (6.69 PVP/GLDB 36.00 13.33
HPMC 17.55 [1.85 HPMC 17.55 11.95
Talc 17.55 11.95 Talic 17.55% (1.85
Theoretical 1

Theoretical mass [900.00,100.00 mass 1900.001100.00]
Theoretical Theoretical
content 222.22 content 222.22
FORMULA No. 11 FORMULA No. 12

mg % mg %
Simvastatin 40,00 4.44 Simvastatin 40.00 14.44
Agpirin 160.00 |17.78 Aspirin 160.00,17.78
Neutrals 425~ Neutrals 425~

403.11 (44.79 4. 70C.54
500 (support) 3 500 (support) 634.8970.54
Calcium Calciunm
carbonate/ carbonate/

I - ) . ,

cmvgmc acid 201.56 |22.39 citric acid 0. 00
and/oxr and/ox
ascorbic acid ascorbic acid
(support) (support)
PVP/GLDB 50.23 65.69 PVP/GLDR 30.00 {3.233
HPMC 17.55 .95 HEPEMC 17.585 131.85
Talc 1L7.585 1.85 Talc 17.55 [1.988
Theoretical Theoretical
masgs 900.00 1100.00 nass 900.0C100.00
Theoretical Theoretical
content 222,22 content 222.22

Combination of clopidogrel / aspirin
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FORMULA No. 13 _ FORMULA No. 14

mg % mng %
Clopidogrel Clopidogrel
hydrogen sulphate 75.00 7.50 hydrogen sulphate 75.00 7.50
Aspirin 160.00 (16.00 Aspirin 166.00 |16.0¢C
Mannitol (sﬁpport) 441.05 |44.10 Mannitol (suppcrt) (694,64 (69.46
Calcium carbonate Calcium carbonate
{guppoxrt) 220.52 122.05 (support) 0.00
PVE/GLDB 68.33 6.83 PVP/GLDR 35.25 3.53
HPMC 17.55 1.76 HPMC 17.55 1.76
Talc 17.55 1.76 Talc 17.58 1.76
Theoretical mass 1000.001200.00 Theoretical mass 1060.001100.00
Theoretical Theoretical
content 235.00 content 235.00
FORMULA No. 15 FORMULA No. 16

ng i % mg %
Clopidogrel ; Clopidogrel
hydrogen sulphate 175,00 7.50 hydrogen sulphate 75.00 {7.50
Agpirin ‘160,00 i16.00 Agpirin 160.00 |16.00
Neutralg 425-500 ‘ Neutrals 425-500

447 .05 144.1%
(support) 1.05 .10 {support) 694 .64 69.46
o i = X 4 av i
valclum; carbonate 520.52 122.05 La}c;um carbonate
{support) {support) 0.00
PVP/GLDR 68.33 6.83 PVP/GLDR 35.25 3.53
HPMC 17.55 1.76 HPMC i 17.55 1.76
Talc {17.55 1.76 Talce 17.55 L.76
Theoretical mass 11000.00(100.00 Theoretical mass 1000.001100.00
Theoretical
content 235.00 Theoretical content [235.00
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Claims

1. Method for the preparation, of a granulate of at least two active constituents,

applying by powdering a mixture of at least two active ingredienis being in a
solid onto a solid particulate support, the active ingredients not being plant extracts,

spraying an aqueous, alcoholic or hydroalcoholic solution of a binder onto the solid
particulate support, wherein the spraying of the aqueous solution of the binder onto the solid
particulate support is performed simuitaneously or alternatively with the powdering the

mixture of at least two active ingredients onto the particulate support.

2. Method according to claim 1, characterised in. that it comprises, after the powdering
step, a step of coating the granuiate, in particular by depositing a coating agent in the form of
a film on the granulate by lamination, followed if appropriate by a step of mixing with a

lubricant, and/or a flavouring and/or a sweetener and/or a colouring.

3. Method according to claim 1 or 2, wherein the support is selected from the group
composed of polyols such as mannilol sorbitol, maltitol or xyiitol, lactose, dicalcium
phosphate, carbonates such as calcium carbonate, potassium carbonate, magnesium,
carbonate or sodium carbonate, gluconates, silicates, sugar crystals, saccharose and silica

derivatives.

4, Method according to any one of claims 1 to 3, wherein the binder is selected from the
group composed of starch, saccharose, gum arable, polyvinylpyrrolidone,
hydroxypropyimethyiceilulose, shellac, hydroxypropyieeiiulose, celluiose, polyols, alginates,
polyglycolysed glycericles or macro golglyeerides, in particular stearoyl macrogolglyceridee.

5. Method according fo any one of claims 1 to 4. wherein the particulate support
presents anfractuosities.

6. Granulate which can be obtained according to the method according to any one of
claims 1 to 5.



