FLOATING MICROGRANULES

The present invention relates to floating microgranules and

the preparation method thereof.

Of all administration routes, the oral route remains the
route of choice and therefore the one most used in the

therapeutic field.

In this regard, the physioclogy of the gastro-intestinal tract
has been widely studied in order to optimise the phenomena of
absorption and elimination which regulate the

pharmacokinetics of a medicament.

Thus, the gastro-intestinal tract has been modelled and
studied in accordance with different parameters ({(transit, pH,
surface-area, presence of receptors or specific transporters).
In accordance  .with their intrinsic physicochemical
characteristics, the active ingredients contained 1in the
medication forms are absorbed at extremely precise levels of

the digestive tract.

In that manner, there are different oral forms in accordance
with the desired effect: slow-release form, delayed release
form, bioadhesive forms allowing control of the duration and

location of the release of the active ingredient.

One parameter remains difficult to control: this is gastric
evacuation; it 1§ subject to great variability which is
detrimental  to good reproducibility of  the desired

therapeutic effect. This problem is significant  for



in the digestive tract and results in a loss of

biocavailability.

In order to overcome this, there have been put forward
galenic solutions which are intended to increase the time
spent in the stomach: different floating forms have thus been

‘developed.

 I§ternational application WO 01/10417 describes a
pharmaceutical composition which is in the form of a tablet
which floats in the stomach and which is constituted by an
active phase comprising an active ingredient in‘association
with one or more excipients and a non-active phase:compfising
a gas—generating system (CO;) and a hydrophiiic polymer or a
porous mineral compound. Preferably; the\generaﬁing system
comprises, as an intimate admixture, an alkaline metal
carbonate or alkaline-earth metal carbonate or an alkaline
metal bicarbonate in association with an acid which is
selected in particular from mono~ and polycarboxylic acids.

That intimate admixture forms an effervescent pair.

International application WO 01/80822 relates to effervescent
granules and the preparation method thereof. Thoée granules
are constituted by an effervescent pair and their hot-melt
extrudable binder. The effervescent pair is a combination of
an acid agent and an alkaline agent, this bringing about the
formation of a gas innﬁhe presence of water. In this manner,
the formulations déscribed in WO 01)80822 comprise a

combination of acid agent/basic agent.

International application WO 02/085336 relates “to orally
dispersible tablets which comprise at least ©One active

ingredient, an admixture of excipients, effervescent granules



which are constituted by an admixture of an acid agent, an
alkaline agent and a hot-extrudable binder. Those tablets
disintegrate in the oral cavity in contact with saliva in

“less than 60 seconds.

The works of Goole-(Interpational Journal of Pharmaceutics,
334, 2007, 35-41) describe floating mini-tablets of the
encased or coated form with prolonged release. Those mini-
tablets systematically contain a minimum of an éctive agent,
a binder agent and an effervescent admixture (tartaric acid,

sodium bicarbonate and calcium carbonate).

Sheth and Tossounian (US 4 424 235) describe a floating
gelatine capsule with prolonged release based on the

expansion of a cellulose derivative in the presence of liquid.

In that manner, currently the great majority of the
compositions set out above relate to tablets which comprise

an acid/base admixture for effervescence.

However; the selection of the tablet form in the development
of a fleoating form is not optimal because it is a monolithic
form wﬁich is therefore subjected to an “all or nothing”
phénomenon during gastric evacuation which further adds to

the great variability.

Indeed, gastric evacuation depends on the nature, volume,
size and digestibility of solids present in the stomach.
Liguids' but alsc solid particles with a diameter smaller than
3-5 mm éasily pass the pflorus and will be guickly svacuated
during ‘the digestive phase. This type of particles is
therefore a pricri disadvantagecus for the active ingredients

absorbed very high in the digestive tract. For particles of



larger size such as monolithic forms, they are retained by
the pylorus and will be evacuated only during the inter-
digestive periods.

Finally, depending on time of day (fasting or post prandial
period) gastric transit for these monolithic forms will Dbe
much more consistent and can vary from a few tens of minutes

to several hours.

Owing to its intrinsic form and weight, the tablet is also
found 0 be problematic in obtaining good buoyancy of the
medication form. In this case, it becomes necessary to use a
large quantity of effervescent agent‘in order to obtain the

desired buoyancy.

The above-mentioned systems must uséj an acid agent/basic
agent pair which is capable of “bringing about that
effervescence which further adds to: the weight and the
dimensions of the tablet, and therefore ultimately inhibits
the desired buoyancy. In this manner; the works of Goole
mentioned above involve developing mini~tablets( having a
diameter of three millimetxes but usihg an acid/basic pail

for the effervescence,

The proximity of an acid agent and a basic agent within the
same medication form is problematic in terms of stability and
particularly under conditions of high relative humidity. That
assumes the use of suitable packaging (aluminium or PVDC, or

bottles with a dehydrating agent).

An object of the present invention is to provide a sclution

to all the above-mentioned disadvantagés.



Therefore, an object is to provide an oral form which allows
improvement of the bioavailability and reproducibility of the
therapeutic effect for the active ingredients having a narrow
absorption window or being absorbed high in the digestive

tract.

Ancother object of the invention 1is the provision of a
floating multi-particulate form with prolonged release which
is particularly advantageous in the zreduction of the
variability and therefore the reproducibility and which
allows avoidance of the disadvantages observed with the

monolithic forms such as capsules or tablets.

Another object of the present invention is to provide a
floating multi-particulate form which preserves the wall of

the stomach and reduces the risks of local intolerance.

Another object of the invention is the provision of a granule
intended to float at the surface of the stomach liquid, having
a diameter of less than 3 mm, presenting a core-shell type
consisting of:

. a solid core,

. an internal layer surrounding said core, said layer
comprising a mixture formed with i) the active ingredient, the
absorption site of which is located very high in the digestive
tract, said active ingredient being selected from the group
formed Dby furosemide, tiapride, alfuzosin; captopril, GHB,
metformin, nifedipine, buprznorphine, modafinil, methadone,
nalbuphine, tetrahydrocannabinol, and 1i) an alkaline agent
generating a release of gas in the presence of said stomach
liquid, an intermediate layer being provided, separating said
alkaline agent and said active ingredient when the latter is an

acid compound,
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e an external coating layer,
wherein the alkaline agent which may constitute the solid core
is selected from the group consisting of carbonates and

bicarbonates.

Another object of the invention is the provision of a method
for preparing a granule as defined herein where the alkaline
agent does not constitute the solid core, wherein it comprises
a step of application, by powdering the active ingredient, to

the golid core and a step of adding the alkaline agent.

Another object of the invention is the provision of a method
for preparing a granule as defined herein where the alkaline
agent constitutes the solid core, wherein it comprises a step
of application, by powdering the active ingredient, to the
alkaline agent constituting the solid core, on which the active

ingredient 1is supported.

Another object of the invention is the provision of a granule

prepared by the process as defined herein.

Therefore, the present invention involves the
provision of a specifically developed composition to
obtain a medication form which has a sufficient content
of active ingredient, whilst maintaining a sufficiently
small size in order to obtain satisfactory buoyancy, and
mogst particularly for active principles with a high

abgorption in the digestive tract.
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Therefore, the present invention relates to floating granules
which comprise a solid core, on which an active ingredient is
supported, the granules being characterised in that they also
comprise a compound which is capable of generating a gas
discharge which is constituted by an alkaline agent and does

not comprise any acid agent.
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Therefore, the present invention relates to flcating granules
which comprise a sclid core, on which an active ingredient is
supported, the granules being characterised in that they
comprise only an alkaline agent as a compound - capable of
generating a gas discharge. Said compound capable of

generating a gas discharge does not comprise any acid agent.

Therefore, the present invention relates to floating granules
which comprise z solid core, on which an active ingredient is
su?ported, the granules being characterised in that they
comprise an alkaline agent and in that they do not comprise
an acid agent, as an agent capable of generating a gas

discharge.

The floating granules aé@ordihg to the invention are
characterised in that they’ comprise, deposited on & solid
core or support, at least one active ingredient, and in that
they comprise an agent which is capable of generating a gas

discharge which is constituted only by an alkaline agent.

The floating granules according to the invention therefore do
not use an admixture of an aclid agent/alkaline agent as
usually used in the prior; art. According to the present
invention, the buoyancy is obtained by a reaction of the acid

stomach ligquid when it diffuses within the medication form.

The floating granules according to the invention are capable
of floating in the stomach for a sufficiently long time and
the multiple layer formulation further ~ensures prolonged

diffusion of the active ingredient.

According to the present invention, the above-mentioned

alkaline agent can also be supported on the solid support. In
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that manner, such floating granules according to the
invention comprise, supported on the solid core, at least one
active ingredient and an alkaline agent which is capable of

generating a gas discharge.

According to the present invention, the above-mentioned
alkaline agent can also be used directly as a support. In
that manner, such floating granules according to the
invention comprise, supported on & solid core, which 1s
constituted by an alkaline agent, at least one active

ingredient.

According to the present invention, the alkaline agent is
used as the solid core, on which there are su@ported the
active ingredients, or it is incorporated in the layers
constituting the granule, that is to say, deposited on ‘a
solid support with tﬁé'active ingredient (s} or present in a
layer which is deposited above the one formed by the active

ingredient (s) .

Therefore, the floating granules of the invention aré
characterised in that they do not comprise any acid agent
capable of generating a gas discharge. The term “acid agent?
is intended to refer to any nmineral or organic acid in the
form of a free acid, acid anhydride or acid salt which is
capable of generating a gas discharge. Therefore, the
floating granules of the invention do not comprise any
carboxylic acid capable of generating a gas discharge (that

is to say, no mono- or polycarboxylic acid).

Preferably, the floating granules of the invention do no%
comprise an acid agent in a quantity sufficient to allow a

gas discharge.



Therefore, the floating granules of the invention are
preferably characterised in that they do not comprise any
acid ﬁaving a pH less than or equal to 4.5 at ambient

temperature.

Preferably, floating granules of the invention do not
comprise tartaric acid, tartric acid, citric acid, maleic
acid, fumaric acid, malic acid, adipic acid, succinic acid,
lactic acid, gly&olic acid, alphabhydroxy acid, ascorbic acid,

aminc aclids or salts and derivatives of those acids.

The floating granules according to the present invention have
a multi-layer structure in which the active ingredient is
deposited on a support and the other excipients are in turn

deposited around that core.

The floating granules according to the present invention are
characterized in that the alkaline agent, used as a compound
capable of generating a gas discharge, is not in contact with

an acidic compound.

Thus, when the floating granules acccrding to the invention

include an acidic compound, the alkaline agent and said

acidic compound arfe separated by an intermediate layer.

The floating granules of the present invention are granules
in which there 1s no direct contact betwsen an acidic
compound and the alkaline agent used as a compound capable of
generating a gas discharge, or any other alkaline compound.
Indeed, 1f the gr%nules of the present invention comprise a
compound of acidi¢ character (as active-ingredient or as an

excipient), then they comprise intermediate films (or layers)
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between said acid and said alkaline agent to prevent contact
between them and thus any reaction between them. The presence
of such intermediate films allows to obtein stable cranules.
These films (or intermediate layers) play the role of

protective films to improve stability.

The granules of the invention are therefore characterized by
the presence of "barrier" layers increasing stability of said
granules. These lavers are used to prevent any reaction
between the different components of said granules. They also
prevent the phenomenon of effervescence before contacting the

granules with the stomach medium.

According to an embodiment of the floating granules according
to the present invention, the alkaline agent is deposited on
the solid support: in such a case, the particles of the
active ingredient and the alkaline agent are :distributed
similarly on the support. According to ancother embodiment of
the fioatinq-gfanules acbording to the present inﬁention, the
alkaline agent»forms another layer which is independent of

the layer formed by the active ingredient.

Therefore, the aikaline agent can -be incorporated at
different levels of the granules. It can also be directly

used as a support for the granule.

The term “granule” refers to a preparation which is
constituted by dry solid grains, each forming an aggregate of
powder particles having sufficient solidity to allow various

operations.
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From the physical peoint of view, the granules are aggregates
of particles of different powdérs which are crystallised orx

amorphous.

The granules of the resent invention are particulazrly
intended for administration wvia the oral route and more

particularly to be swallowed in their unprocessed state.

The granules of the present invention have a characteristic
structure of the core/outer type, the core not being of the

same type as the compounds forming the outer.

In that manner, those granules have a multilayer structure.
The active ingredient is deposited on the core and therefore
forms é layer (or outer) which is deposited around that core

{cr support).

The core of the granules can also be considered to be a
support, to which the particles of the active ingredient will

be fixed.

The core 1is constituted by solid particles and the active
ingredient which is supported by the core is also of solid

form.

Therefore, the present invention is based on developing a new

multi-particulate oral form.

The granules of the invention have a layer of active

ingredient.

In accordance with the final pharmacological

parameters desired, that first layer may be covered by
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other polymer layers using different coating polymers and
the different additives commonly used (plasticisers,
solubilisers, lubricants, anti-adhesion agents, etc.).
‘These layers, as described above may be protective layers,
preventing the contact between the acidic and alkaline

compounds.

The gloating granules of the invention comprise a solid core
which is preferébiy selected from insoluble supports, and
more particularly selected from the group which consists of
polyols, gums, derivatives of silica, derivatives of calcium
or potassium, mineral compounds such as dicalcium phosphates
and tricalcium phosphates, saccharose,:cellulose derivatives,
in-particular monocrystalline cellulose, ethyl celliulose and
hydroxy 'propyl methyl cellulose, ° starch, gluconates,

silicates, sugar crystals, and admixtures therecof.

According to a specific embodiment, as indicated above, the
solid core may ke constituted by the alkaline agent. A
specific_ group of granules according to the invention is
therefore constituted by floating granules as defined above,
in which the active ingredient(s) is/are depoéited on sodium
bicarbonate (constituting both the coie of the granules and

the alkaline agent capable of generating a gas discharge).

The solid core of the granules can also be constituted by an
admixture of compounds, 1in particular an admixture of
insoluble suﬁports. In that manner, this particularly
includes the admixture formed by saccharose and starch or

mineral compounds derived from silica or calcium.
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The solid core can also be constituted by soluble supports,
including some solid grades of PEG (in particular PEG 4000 or

PEG 6000).

The term “derivatives of silica” is intended to refer to
gsilica and the precipitated silicas obtained from alkaline
silicates, in particular Aerosil®, or talcum, bentonite oz

kaolin.

The term “calcium derivatives” 1is intended to refer to
crystalline excipients which are derived from calcium
hydroxide, products which are inscluble in water used in
medicine as diluents, or charging_agents and also abrasive

agents.

The term “potassium derivatives” is intended to refer in
D

particular to potassium bicarbonate and potassium chloride.

The insoluble supports Tforming the core of the granules of
the invention may also include magnesium derivatives (in

particular carbonates or oxides).

In the floating granules according to the invention, the
alkaline agent 1is preferably selected from the group
consisting. of carbonates and bicarbonates and is particularly
selected from the group consisting of sodium bicarbonate,
sodium  carbonate, sodium glycine carbonate, potassium
bicarbonate, magnesium carbonate, calcium carbonate and

admixtures thereof.

The granules of the invention may also comprise & binder.
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The function of the binder is to bind the particles together,
that is to say, to improve the cohesion of the granule. In
that manner, the binders ensure good cohesion of the active

ingredient and the core in the granules.

In that manner, the binders are deposited around the core of

the granules, as 1s the active ingredient.

The binders may include most of the hydrophilic excipients
which provide viscous solutions: gum arabic and tragacanth
gum, methyl cellulose and carboxy methyl cellulose, gelatine
starches, maltodextrins, PEG 4000 and 6000 in an alcoholic
sblgtion, polyvidone in an équeous or alcoholic solution and

alsc solutions of saccharose, glucose or sorbitol.

The binders of the granuleg of the invention are preferably
selected from the group consisting of starch, saccharose, gum
arabiec, polyvinyl pyrrolidone (PVP or poelyvidone), hydroxy
propyl methyl cellulose (HPMC), shellac, hydroxy propyl
cellulose (HPC)} cellulose, polyols, ) polydlycolised
glycerides (Gelucire®) or n@crogol glycerideﬁ, particularly
stearoyl macrogol glycerides, also acrylic derivatives, and

admixtures thereocf.

The polyols may include in particular mannitol, sorbitol,

‘maltitol or xylitol.

According to a specific. embodiment, the binders are
preferably selected from the group consisting of polyvinyl
pyrroiidone, shellac, polyols, polyglycolised glycerides
(Gelucire®) or macrogol giycerides, particularly stearoyl

.macrogol glycerides and admixtures thereof.
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It is also possible to use a binder selected from the groups
set out above for specific properties; for example, it may be
advantageous to use as a binder pH-dependent excipients such
as EUDRAGIT® leO:dr’shellaé. Tt is also possible to choose
to use preferably polyglycolised glycerides (Gelucire®) for

their hydrophobic nature.

The coated granules are constituted by grains which are
coated with one or more layers of admixtures of different

excipients.

In that manner, the preferred coated granules according to
the present invention comprise an additional layer which is

constituted by the coating agent.

According to a particular embodiment, the granules of the

invention do not contain preferably any acid coating agent..

The granules of the invention may also comprise a coatihg
which is constituted by a coating agent which 1is selected
from the group consisting of wax derivafiveﬁ, piasticiseis
{(filmogenic agentsy, sheilac, polyvinyl pyrrolidone,
- polyethyvlene glycol, cellulose derivatives such as HPMC 6r
HPC, seaccharose, fatty acid glycerides and methacrylic

polymers.

The term “wax derivatives” is intended to refer to natural or
synthetic products which are constituted by fatty acid esters
and alcohols which are generally solid at ambient temperature
and which are used 1in different proportions in medical

preparations.
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The floating granules of the invention may also be coated
with a coating film, in which there is/are added one or more
excipients such as lubricants, colouring agents, sweeteners,

"plastiCisers or anti-adhesion agents.

The granules of the invention may &also comprise an enteric
coating, in particular constituted by methacrylic polymers,
in particular Eudragit® L, shellac or HPMCP (hydroxy propyl
methyl cellulose phthalate -~ Thypromellose phthalate).

Therefore, such granules are gastro-resistant.

The presence of that enteric coating may influence the
bicavailability of the active ingredient, in particular by

preventing its degradation in an acid medium.

The floating granules of the invention may alsc comprise a

coating for prolonged release.

Such granules allow modified or delayed release of the active

ingredients {(modified release granules).

Such a coating is obtained with coating agents particularly
:VCQRStituted~ by éo—pclymers of methacrylates and acrylates
Fudragit® $100, -Eudragit® RS, Fudragit® RL,- Budragit® RS,
Fudragit® 30D, TFudragit® RL30D, shellac, derivatives of
cellulose, in Aparticular ethyl cellulose, waxes {in

particular Gelucire®) and acrylic derivatives.

The presence Of this coating for modified release
particularly influences the apparent half-life of the active

ingredient.



- 16 -

The floating granules according to the present invention may
also comprise a lubricant and/or a flavouring agent and/or a

sweetener and/or colouring agent.

The lubricants used in the context of the present invention
may include in particular talcum, magnesium stearate, silica

derivatives (in particular Aerosil® or waxes.

The flavourings used in the context of the present invention
may include flavouring agents conventionally used in food

additives.

The sweeteners used in the context of the preseﬁt invention
are particularly those set out in the directive. 94/35/EC of
30" June 1994 concerning the sweeteners intended for use in
foodstuffs (modified by the directive 2006/25/CE of 5% July
2006) . In that manner, particular reference may:be made to
aspartame E951, sorbitol E420, mannitol E421, gceﬁulfame—K

8950, saccharine E954, stevia or thaumatin.

Tﬁe” colouring agents used in the context of fhe present
invention are particularly those set out in the directive
95/45/EC of 26™ July 1995 concerning colouring égents which
can be used in foodstuffs (modified by the directive
2006/33/EC of 20" March 2006). In that manner, particular

reference may be made to the colouring agents £100 to E180.

The floating granules of the invention may comprise any
active ingredient used in therapeutic medicine andl
associations thereof. Preferably, the active ingrédients used
in the preparation of the floating granules of the invention
dre active ingredients which have a narrow absorption window

or which are absorbed high in the digestive tract.



Preferably, the active ingredients are not acid compounds.

The active ingredients used in the preparation of the
floating granules according to the invention may particularly
include furosemide, tiapride, alfuzosin, captopril, GHB or

metformin. Preferably, the active ingredient is not atenolol.

However, it is also possible to mention active ingredients
having léss specific absorption and, in a non-exhaustive
manner, anti-viral msubstances, anti-depressant agents,
cytoétatic agents, hypochoiesterolemiant agents, antalgics,
anti-inflammatory analgesics, diuretics and any other

therapeutic class.

The galenic form described here also has an advantage in the

veterinary, nutraceutical, cosmetic and agricultural fields.

The.preferred active ingredients may include antalgics and
analgesics. Analgesics allow elimination of the pain of the
patient. The classes of analgesics may particularly include
central morphine analgesics (morphine derivatives), central
non~ﬁorphine analgesics, peripheral analgesics and others

such as benzodiazepines.

Preferably, the active ingredients of the granules according
to the invention are selected from the group consisting of
nifedipine, morphine‘ sulphate, oxycodone, gamma-
hydroxybutyric acid or one of the salts thereof,
buprehorphine,- modafinil, dextropropoxyphene, methadone,
tramaaol, nalbuphine, tetrahydrocannabinol and

benzodiazepines.
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According to a preferred embodiment, the floating granules
according to the invention comprise from 0.5% to 60%,
preferably from 15% to 50%, by weight of active ingredient in

relation to the total weight of the granule.

Preferably, the floating granules of the invention comprise
from 15% to 70%, preferably from 25% to 50%, by weight of

alkaline agent in relation to the total weight of the granule.

Preferably, the floating granules of the invention are
characterised in that the solid core represents from 20% to

80% by weight in relation to the total weight of the granule.

Acceording to a particularly preferred embodiment, the
floating granules according to the inVention have a diameter

which is less than 3 mm.

That size which i1s less than three millimetres ensures good
buoyancy in the stomach liqdid. -

Because of this reduced size, and consequently of a reduced
weight, the floating granules of the Iinvention may easily
float in the stomach liguid. They do not need to contain a
great amount of compound able to genefate a gas discharge.

It should also be stressed that granules having such a
reduced size are know to present the disadvantage to have a
very short residence time in the stoméch, However, due to the
specific structure and chemical modifications (presence of
‘isolating” layers), the floating granules of the present

invention do not have such a disadvantage.

In that manner, the floating granules of the invention may

also be referred to as “floating microgranules”.
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The present invention also relates to a method for preparing
floating granules as defined above, characterised in that it
comprises a step of application, by powdering the active

ingredient, to a solid particle support.

The method alsc comprises a step involving the addition of

the alkaline agent.

Accdrding to a specific embodiment, the alkaline agent is
added directly in admixture with the active ingredient and is
powdered on the support. Therefore, such a method involves
application, by powdering the active ingredient and the

alkaline agent, to .a solid particle support.

According to a specific embodiment, the alkaline agent is
used as the solid support. In that manner, therefore, such a
method involves application, by powdering the active
ingredient, to the alkaline agent constituting a solid

particle support.

The method of the invention may also comprise, after the
powdering step, a step of coating the granule, in partiéular
by depositing by film-coating the coating agent in the form
of a film on the granule, optionally followed by a step of
mixing with a lubricant and/or a flavoﬁring agent and/or a

sweetener and/or a colouring agent.

The structure of the granules of the invention is connected
with carrying out that specific method which allows granules

having a core/cuter structure to be obtained.

The above-mentioned powdering step of the method for

preparing the granules of the invention may also comprise a
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step of atomising an alcoholic or hydroalcoholic or agueous

solution of a binder.

That atomising step and the powdering step are preferably

carried out simultaneously or alternately.

Preferably, the powdering step mentioned above is carried out
in a concomitant manner with a step for atomising a binder in

the form of a solution.

Combining those steps ensures good cohesion of the active

ingredient on the core of the granules.

An advantageous implementation of the method of the invention
thereby involves the actiVve ingredient, which may or may not
bé mixed with the alkaline agent, being applied in powder
form to the above-mentioned particle support {or core of the
granules} in alternation with the sequences for atomising the

binder in the form of a solution.

The method of the invention may also comprise, after the
powdering step, one or more steps of coating the granule, in
particular by the coating agent(s) being deposited by film-

coating in the form of films on the granule.

A preferred embodiment of the method of the invention
involves a method comprising, after the coating step, a step
of mixing with & lubricant and/or a flavouring agent and/or a
sweetener and/or a colouring agent, it being possible for
them to be prepared in the form of granules in order finally

to be mixed with the active granules.

However, the lubricants, flavourings, sweeteners and



colourings can also be

powdering step.

EXAMPLES
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added before the above-mentioned

The examples below relate to specific examples of floating

granules of the invention.

Example 1: Floating granules based on furosemide

Furosemide
| Neutrals size 550-750
1 PVE K30

Gelucire 50/02
Calcium carbonate
Sodium bicarbonate

Aqguacoat EC30D
Dibutyl sebacate

Solven
96° alcehol
ifie

Theoretical mass
Dy theoretical mass

Theoretical content (mg/g)

60.000 18.13
100.000  |30.211
20.000 6.04

30.000 9.06
30.000  |9.06
60.000 18.13

25.000 7.55

6.000 1.81

Qs

331.000  {100.00
181.27

The above-mentioned granules are

operating method below.

obtained by following .the

Firstly, there is carried out an assembly step by powdering

the active ingredient furosemide on the neutral supports with
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intermittent atomisation of an alcocholic solution of the

binder PVP.

There 1is then carried out a first coating of the granules
obtained previously by adding the alkaline agents (calcium
carbonate and sodium bicarbonate) and a compound of the wax

type (Gelucire®) for isolation.
Finally, ‘there is  carried out &a second coating of the:
granules with an aqueous suspension comprising a plasticiser

(dibutyl sebacate) and the coating agent Aquacoat® EC30D

Example 2: Floating granules based on nifedipine

Nifedipine 30.000 11.26
Sodium bicarbonate 150.00 56.29
HPMC 603 140.00 15.01
Orange yeliow S 3.320 1.24
Eudragit® FS30D 33.200 12.46
Triethyl citrate 3.320 1.24
Talcum 6.840 2.50

96° alcohol Qs
Purified water - Qs
Theorefical mass Qs
Dry theoretical mass 266.480 |100.00

Theoretical content (mg/g) 112.57

The above-mentioned granules are obtained by following the

.operating method below.
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Firstly, there is prepared an aqueous suspension containing

the active ingredient (MOR 920). and the binder (HPMC).

The suspension has subseguently been atomised on the support
which is constituted by sodium bicarbonate (alkaline agent)
and the granules have subsequently been dried in a fluildised

air bed.

There was subseguently carried out a coating LP of the
granules previously obtained with an agueous suspension
comprising a plasticiser (triethyl citrate), talcum, the

coating agent Eudragit® rs30D and the colouring agent.

Example 3: Floating granules based on metformin

Metformin : . 500.000 42.55

Pearlitol 400 DC 100.00 8.51

GLDB 150.000 |12.77

Ethyl cellulose / Eudragit® E100 | 100.000 851 -
Sodium bicarbonate 300.000 12553
Precirol® ATO 5 25.000 213 .

5

96" aiodhoi Qs

Théoreﬁcaf masé ” ‘ Qs .
Dry theoretical mass 1,175.000 {100.00
ical content (mg/ 425.53 '

Theoret

The above-mentioned granules are obtained by following the
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operating method below.

Firstly, there was carried out an assembly step by powdering
the active ingredient furosemide on the mannitol support
{Pearlitecl 400DC, Rogquette} with intermittent atomisation of

an alcoholic solution of the binder (shellac - GLDB).
The granules were subsequently dried in a fluidised air bed.

There was subseguently carried out coating of the granules
obtained previously by depositing the alkaline agent (sédium
bicarbonate) and by -atomising an alcoholic suspension
‘compiising the coating agent Fudragit® E100 with ethyl
cellulose and finally the compound Precirol®  ATOS

(Gatﬁefossé)-
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CLAIMS

1. A granule intended to flcat at the surface of the stomach
liguid, having a diameter of less than 3 mm, presenting a core-
shell type consisting of:

= a solid core,

° an internal layver surrounding said core, said layer
comprising a mixture formed with 1) the active ingredient, the
absorption site of which is located very high in the digestive
tract, said active ingredient being selected from the group
formed by furosemide, tiapride, alfuzosin, captopril, GHB,
netformin, nifedipine, buprznorphine, modafini}, nethadone,
nalbuphine, tetrahydrocannabinol, and ii) an alkaline agent
generating a release of gas in the presence of said stomach
liguid, an intermediate laver being provided, separating said
alkaline agent and said active ingredient when the latter is an
acid compound,

o an external coating lavyer,

wherein the alkaline agent which may constitute the s0lid core
is selected from the group consisting of carbonates and

bicarbonates.

2. Granule according to claim 1, wherein the alkaline agent is
selected from the group consisting of sodium bicarbonate,
sodium carbonate, sodium glycine carbonate, potassium
bicarbonate, magnesium carbonate and calcium carbonate.

3. Granule according to claim 1 or 2, wherein the solid core is
selected from insoluble supporits selected from the group
consisting of polyols, ¢ums, silicas, compounds of calcium or
potassium, mineral compounds selected from dicalcium phosphates
and tricelcium phosphates, saccharose, cellulose derivatives

selected from monocrystalline cellulose, ethyl cellulose and



26

hydroxy propyl methyl cellulose, starch, gluconates, silicates,

sugar crystals, and admixztures thereof.

4, Granule acceording to any one of claims 1 to 3, wherein it
comprises a binder selected from the group consisting of
maltodextring, starch, saccharose, gum arabic, polyvinyl
pyrrolidone, hydroxy propyl methyl cellulose, shellac, hydroxy

propyl celiulose, cellulese, polyols, or admixtures thereof.

5. Granule according to any one of claims 1 to 4, wheréin it is
coated by a coating agent which is selected from the group
consisting of shellac, pclyvinyl pyrrolidone, polyethylene
glycol, cellulose derivatives selected from HPMC or HPC,

saccharose, fatty acid glycerides and admixtures thereof.

6. Granule according to any one of claims 1 to 5, wherein it
comprises from 0.5% to 60% by weight of active ingredient in

relation to the total weight of the granule.

7. Granule according to any one of claims 1 to 6, wherein it
comprises from 15% to 70% by weight of alkaline agent in

relation to the total weight of the granule.

8. Granule according to any one of claims 1 to 7, wherein the
solid core represents from 208 to 80% by weight in relation to

the total weight of the granule.

9. Method for preparing a granule according to any one of
claims 1 to 8 where the alkaline agent does not constitute the
solid core, wherein it comprises a step of application, by
powdering the active ingredient, to the solid core and a step

of adding the alkaline agent.
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10. Method for preparing a granule according to any one of
claims 1 to 8 where the alkaline agent constitutes the solid
core, wherein it comprises a step of application, by powdering

the active ingredient, to the alkaline agent constituting the

soild core, on which the active ingredient is supported.

11. A granule prepared by the process of claim 9.

12. A granule prepared by the process of claim 10.



