- 1 - FLOATI NG M CROGRANULES The present invention relates to floating

m crogranul es and the preparation nethod thereof. O all adm nistration
routes, the oral route remains the route of choice and therefore the one
nost used in the therapeutic field. In this regard, the physiol ogy of the
gastro-intestinal tract has been wi dely Btudied in order to optimse the
phenonmena of absorption and elimnation which regul ate the

phar mac aRiopatings MIfCROGRANUIE®ENt . Thus, the gastroHi ntestinal tract has
been nodel |l ed and studied in accordance wth different paraneters
(transit, pH, surface-area, presence of receptors or specific

transporter reééhﬁcgﬁ{fgﬂeﬁsnwrlehatﬂ@eg red NEfLASE AgPAYSeReheNcal and
characteristics, the active ingredients contained’in the nedication forns
ar e absdtbegatpaextriememegiretitdedeavel s of the digestive tract. In that
manner, there are different oral fornms in accordance with the desired
effect: slowrelease form delayed rel ease form bioadhesive'forns

al | owi ngyrcont 10l a@fi it her e Bdih onrcandk d,ocahionnafl t heuel easgadfist hehact i ve
ingredient. One paraneter remains difficult to control: this is gastric
evacuat ifetd t ofs supjert any! gregrafaricabtbet yOuhi dWSts 466MA néit afl% o

.good r rqq;g ihi.ljty aof the desired therapeutic effect. This problemis
signifi %glnet f)ér@r%eddiféiae(r%éiﬁt substances which are absorbed at a very high

| evel
ITn this regard, the physiology of the gastro-intestinal tract

has been widely studied in order to optimise the phencmena 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
charécteristics, 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 feorms in accordance
with the desired effect: slow-release form, delayed release
form, biocadhesive 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 is subject to great variability which is
detrimental to .good reproducibility of the desired
therapeutic effect. This problem 1is significant for

medicament substances which are absorbed at a very high level



- 2 - 1in the digestive tract and results in a |loss of bioavailability. In
order to overcone this, there have been put- forward gal enic sol utions
which are intended to increase the tine spent in the stomach: different
floating fornms have thus been 'devel oped. ] = :

I nt er nati onal applicati onWX01/ 10417desct iZbesa pharmaceuti cal conposition
which is in the formof a tablet which floats in the stomach and which is

constityted by.an f¢ldueRhaser-Genprisidg ansactkve imgredi endssn of
association wth one or nore excipients and a non-active phase conpri sing

a gas- géneratiingbdydttem (CR) and a hydrophilic polyner or a porous

m neral conpound. Preferably, the generating system conprises, as an
intimate adm xture, an al kaline netal carbonate or al kaline-earth netal
car bonatrg, opranral kal i ke reimé bitciasr bonalke s nhassochatn orpwi t Hcanvaacd d

which is selected in particular fromnono- and pol ycarboxylic acids. That
inti mat gad@riie upel vor s andfFer 488 ceMtt Puls Fﬁtéﬁﬁﬁ%%#%]t%%pﬁ%ﬂﬁion

WO 01/8 R elates. t.Q gifer.vescentrgranules and AP reRar athen vedrhod
t hereof . “Those granules are constituted by an effervescent pair and their

hot - mel tHeextloydabl e bi nder. The effervescent pair is a conbination of an
acid agent and an al kaline agent, this bringing about the formation of a
gas in the presence of water. In this nmanner, the fornul ati ons descri bed

in WO 0kr8Q822tGompni se fps0ibhpabhon of acigh aperit7 basdesagehts a
I nternational application WO 02/085336 relates to orally dispersible
t abl et s oWRireRCevicade cAMPeEstl omevAtERve Si idr edtentoTANnChdMm ﬁ%i’r]éetof

eXCipie%%%bﬁﬁgfg¥§§cfﬂtt%%a@%éﬁhch and which is constituted by an
active phase comprising an active ingredient inrassociation
with one or more excipients and a necn-active phase comprising
a gas-generating system (CO2) and a hydrophilic polymer or a
porous mineral compound. Preferably; the generating system
comprises, as an intimate admixture, an alkaline metal
carbonate or alkaline-earth metal carbonate or an alkaline
metal Dbicarbeonate in assocciation with an acid which 1is
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 in the presence of water. In this manner,
the formulations déscribed in WO 01/80822 comprise a

combination of acid agent/basic agent.

Tnternational application WO 02/085336 relates “to orally
dispersible tablets which comprise at Jleast one active

ingredient, an admixture of excipients, effervescent granules



- 3 - which are constituted by an adm xture of an acid agent, an al kaline
agent and a hot-extrudabl e bi nder. Those tablets disintegrate in the oral
cavity in contact with saliva in -less than 60 seconds. The works of Goole
(I'nternational Journal of Pharmaceutics, 334, 2007, 35-41) describe
floating mni-tablets of the encased or xoated formw th prol onged

rel ease. Those mni-tablets systematically contain a m ninum of an active

agent, aphinpdes agephsanguandebierasessant xadabxiof ear t aciar bgeaei,d,arsodi um
bi carbonat e and cal ci um carbonate). Sheth and Tossounian (US 4 424 235)

descri belxafllioat | ageyel atricheacapsht @ Wehaple| SHGEE T-el EASEChASEY-OrF t he
expansi of .a cellulose _derivatjve_li e; presence..of diquid;;Ln that
nmanner , gé&rlfléaﬁtglrfttehel%récglte n%%iri %?%gftwhle COMPOSIti ons set out —above

rel at e- e stsablhels ashiselrcg@mari se an aci d/ base adm xture for effervescence.
However, the selection of the tablet formin the devel opnent of a floating
formis not optimal because it is a nmonolithic formwhich is therefore

subj ected f q,an. ¢ alk gL -nQt hing'e RRENOIEMONIIUELRY GaStHH CrieuasuatdOn

whi ch further adgs to the great variability. Indeed,- gastric evacuation
depends 381 ,t he0Rdt ur 85-¢dD unBessiczbeandldpgesdi bpintytaplabsi d’f pridsent in
the stomach. Ljquids but .also solid, parti.cl i La . .S er than
3-5 nmm EASTIY g%% F%%SQI otfodzém afl g}vlvl IﬁrtqbleOn %&émk%gl%%g%ugﬁggsguﬁin%l t he

di gest i vepphase.syHisndine ofy pasit £1@sai sinhensf ofe am prdtonie agent,

di sadvantageous for the active ingredients absarbed very hi q:h inth
digesti@ekﬂmgﬁ: qqﬁn%a@@¢C@@Segﬁervescent admixture (tartaric acid,

sodium bicarbonate and calcium carbonate).

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

expansibn 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 gelection of the tablet form in the development
of a floating 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 1in the stomach.
Liguids but alsc scolid particles with a diameter smaller than
3-5 mm éagily pass the pylorus and will be guickly evacuated
during {the digestive phase. This type of particles 1s
therefore a priori disadvantageous for the active ingredients

absorbed very high in the digestive tract. For particles of



- 4 - larger size such as nmonolithic fornms, they are retained by the
pylorus and will be evacuated only during the inter-digestive periods.
Finally, depending on tine of day (fasting or post prandial period)
gastric transit for these nmonolithic forms will be much nore consi stent
and can vary froma few tens of m'nutes 4 o several hours. OMng to its
intrinsic formand weight, the tablet is also found to be problematic in

obt ai ni ng,,900d buoyangy,ofsd hesedi catdorckasM tht hise caseaihkdbesones
necessary to use a large quantity of ef f er vescent agent in order to obtain

t he desitted pubyaney anﬁewabévéﬁ%ﬁﬁf@@hﬁ@@@ys@m FUSEIGuseRe an THE T
agent/b@ ent whi ch is capable of 'bringing about that

efferve 1Cfll?r er adds to: the weight and the dinmensions of the
t abl et gajlrgéltﬂlgr edarendidd nat ebymenhitbidsy t heasesig edrbpowanqy:aﬂchia]hi S
manner, the works of Goole nentioned above i nvol.ve deve%?c%)%gg ni -tablets
havi ng éJeeﬁléﬁéét e¥apfrthr EEARPILLI et e8PBEE TOPRG AR &ci (“E’mﬂlél % or

the efferyes Tx{&a‘){é}%@ miy of,ap.agi d-agent ranpd tarhagic r@gaNte M t hin
t he sane msdl Cation formis problematic in terns of stability and

parti culiar lsgwenddr heondi.ti ons of high relative humdity. That assunes the
use of suitable packaging (al um niumor PVDC, or bottles with a
dehydrating agent). - 5 - Therefore, an object is to provide an oral form

whi ch ald,awe; | #pr evenent: rah stike fiaavahbakidiioty ,anche epaioteci bisl idysof the
therapeutic effect for the active ingredients having a narrow ' abSOI’é)tl on
wi ndow drowel nge absorbreeb et in the ofgekiive 9?8& bucyancy of

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 usé' 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 dinvolve developlng' mini- tablets having a
diameter of three millimetres but using an acid/basic pailr

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 solution

to all the above-mentioned disadvantages.



Anot her object of the invention is the provision of a floating

mul ti-particulate formw th prol onged rel ease which is particularly
advantageous . in the reduction of the variability and therefore the
reproduci bility and which all ows avoi dance of the di sadvant ages observed
with the nonolithic fornms such as capsul®s-or tablets. Another object of
the present invention is to provide a floating nulti-particulate form

whi ch pregserves-J hewall: of- the stoprehiasdahedueas roten nitsks: ofllxeal
i nt ol erance. Therefore,fke present invention involves the provision of a
speci f i dafdnpveeveltoped tdompusiayain 2kl botaiandh TRt HG idnt Hidnm3bhi e has a
sufficient content of_ active i edj ent i Al [ i 4 iciently
snal | s&f‘fﬁaﬁe&%&é:r S St af‘leor{‘J sn%[el g% ac ‘6\?% %%/%l%yg g{na[(}}%gysfa [S)Iﬁgtﬂicgn}ul arly
for actisvedHddiem! esndbih ca hbghngbstrptilend i highe idi gebei wEldasTive
Therefore, the present invention relates to floating granul es which
conpriséf@olid core, on which an active ingredient is supported, the
granul es being characterisedin that they al so conprise a conpound which is
capabl e of generating a gas discharge which is constituted by an al kaline
agent amdicddes nobicornpriose ahy adhdeagdnrn. 1s etheThereYopEont Hef priesent

invention relates to floatin ranul.es_whi. ri a li.d..c L 0N
whi ch a é@ﬁ%ﬂgiWﬂﬁ%&ﬁQﬁﬁt%%hg%ﬁ%oF?éﬁ,Wﬁﬁg g&gﬁg ?%dbéﬁﬁﬁkkehﬂgg%gfised
in that jthey,Lomiseropl yaanaakkakione agent @isea eedpouhdncapedbl e-tof
generating a gas discharge. Said conpound capabl e pf_generatkggéﬁ}gq§

di schar gerdads lndty compst i Sd it At d Hyentre ot the Present ™

inyentigﬂjkﬁkﬁt%§&fa%¥é¥ukﬂg granules wWhicR ,ceapr L8 avaQ! i fi €Qr eshoN
whi ch an active ingredient is supported, the granul es being characterised

i n that midreyl iconpr iRenan aldtalinecagenteandr i aelets t hey do not conpri se
an acid agent, as an agent capable of generating a gas discharge.
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.

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

absorption in the digestive tract.

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 1is capable of generating a gas
discharge which is constituted by an alkaline agent and does

not comprise any acid agent.



The floating granules acCording to the invention are characterised in that
they'. conprise, deposited on a solid core or support, at |east one active
ingredient, and in that they conprise an agent which is capable of
generating a gas discharge which is constituted only by an al kaline agent.
The floating granules according to the itvention therefore do not use an
~adm xture of an acid agent/al kal'ine agent as usually used in the prior

art. Aceording 1o the present: inMeRidion e thuoyanay da iokf ajmadiys a
reaction Sg%ﬁﬁé_acy s?%nach Iﬁduid jhen it diffuses mﬁpﬁ?ﬁiﬁae neg?iation
form Theifdhoatdmrg igrearulsed iak cordin@rt o/iid iy étliiste dreespattle ‘ot

floating in the stomach for a sufficiently | I nd. .t | t.d
!ayer_fg¥¥mﬂ%ﬁﬁe fgg?he?r%%%H?%skﬁFb néé&rgpg'Eggﬁﬁﬁo?ntﬂghgﬁti%égfa
!ngre?!thqnjxﬁg onlpaknﬂaamﬁﬁliﬁachﬂﬁhﬂatbmg gr anulpesinac coediahget oo f he
invention conprise, supported on the solid core, at |east one active
i ngr edi aenegRd- i@y alkal PAE agéfChRRioeh iss%ﬁgabF%mB?uﬁ neFﬁ?@ﬁ@ea gis

“di schar ge, Gardi ng 1.0 the M83entiddwentd Abndhiesahoue-Jmn i onad
alkalip%ébe%t 5%% t at nanneﬁ; such inventioﬁmionprise, constit ut ed by an
ingredient. also be used directly as a support. In

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
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 ad@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 1is constitutéd only by an alkaline agent.

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

stomach liquid 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



floating granul es according to the supported on a solid core, which is

al kal i ne agent, at |east one active According to the present invention,
the al kaline agent is used as the solid core, on which there are supported
the active ingredients, or it is incorporated in the |layers constituting
the granule, that is to say,, depositedn ja solid support with the
active ingredient(s) or present in .a |layer which is deposited above the

one forned by fhe,active,baoredientics) . Fharefar e, atherdingt i ng grarul es
of the invention are characterised in that they do not conprise any acid

agent capabingioh gemgratseng sarges did charide STHE G eoReaditd 1&gertt 0%
intended tq refer to . any mneral or ,or i C j.d .. t;he:-fo free
aci d, aa9§%%ﬁnﬁﬂQQﬁg%ﬁg%C?ﬁgsgpta %%ﬁ?ﬂ%;%éﬁ%iI%ﬁ%ﬁmg%%eﬁgpg%é@acgﬁs
di schar genectheriefpre gdhesifdoatrigig granul es of the invention do not
conprise any carboxylic acid capable of generating a gas discharge (that
is to say, no nono- or polycarboxylic acid). - Preferably, the floating

granul .eic%fortdtl%lg{ nyent i@ do, ,not. GONprda& 1 ACi d ragenihd v -eikanidy
sufficient” to allow a gas discharge. - 8 - Therefore, the floatin
gr anul eslefaltime: | ayemt | oanarel pr eber abdgd cAaract by i $6d 4 nSFHQPIFhegﬁdo not

conpri se_an i i , . i
teggeraﬁaﬁéy %ﬁ$§£Q§Y'”gu2théf%% JHE”‘§¥a§8H§£ thé@?dfﬁganQben%he
invention comprise, supported on a solid core, which 1is
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 supported the
“active ingredients, or it is incorpcrated in the layers
constituting the granuie, that is to say, deposited on ‘a
solid suppert with thé'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 are
characterised in that they do not comprise any acid agent
capable of generating a gas discharge. The term “acid agenf”
is intended to refer to any mineral 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 not
comprise an acid agent in a quantity sufficient to allow a

gas discharge.



Preferably, floating granules of the invention do not conprise tartaric
acid, tartric acid, citric acid, maleic acid, fumaric acid, malic acid,

adi pic acid, succinic acid, lactic acid, glycolic acid, alphahydroxy acid,
ascorbic acid, amno acids or salts and derivatives of those acids. The
floating granul es according to the presént-invention have a multi-Iayer
structure in which the active ingredient is deposited on a support and the
ot her excipients are in turn deposited around that core. The floating
granul es according to the present invention are characterized in that the
al kal i n@hageforeusedtas of torpound graaphbfe 68f g&RSr atini§Frdigds are

di scharge, ds t in contact.w th.an Ldi HRQPQUNG, Th : t
floatin%r F&ﬁ&ggg'a%%%?%?n%£%%é§hé§ﬁn@%%?igﬁ |nc?gdgmgﬁ gg?ﬁ¥@§goﬁ%gﬁnd,

t he al kaldige mrgenhgangd sai dlaeisdi cheanpounde@raEl sépar 4t €d oy ambient
internedi ate | ayer. The floating granules of the present invention are

gr anul es SMRSRRICEK St-here is no direct contact between an acidic conpound
and the al kali ne agent used as a conpound capabl e of generating a gas

di scharge, or any other alkaline conpound. Indeed, if the granules of the
present Firevemtbdly ,confrdaseiray conpountedf aéi ditéecharyerér ofas et ive:

ingredient or. as an_excipient), then.they ri inter hate, fidys (or
Iayers)comp§l§ebe€ﬁ£gﬂr§§idﬂﬁ%%d an tgégﬁ %?ggfiEgtggéﬁtgFgabreventl

cont act shetmeentdem andidhumaany: resct,i ondbet weenithemucHievipr eseinte of
such internediate filns allows to obtain stable granules. These fihfs (or

i nt er nedieatd d aydcs) VAP itive a1k FlProtEtiT e 951 % 15T provet
stabi |1 Ly, The granu,es, i J hed mentian ale dhaneler esehas acteri zed by

t he presence o arrier” layers increasing stability of said granul es.
These | ayers are used to prevent any reaction between the different

conponents of said granules. They al.so prevent the engo A have
ef f er vedééndd Befar% g&@ﬁ]t”;ceﬁ NI H Orfedjg”rga&cf e%%%;%%e%{% s %?r%}g% medi um
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 accerding to tThe present invention are
characterized in that the alkaline agent, used as a compound
capable of generating a gas discharge, 1s not in contact with

an acidic compound.

Thus, when the floating granules according toc the invention
include an acidic compound, the alkaline agent and said

acidic compound are separated by an intermediate layer.

The floating granules of the present invention are granules
in which there 4is no direct contact between an acidic
compound and the alkaline agent used as a compound capable of
generating a gas discharge, or any other alkaline compound.
Indeed, 1if the grénules of the present invention comprise a
compound of acidic character (as active-iﬂgredient or as an

excipient), then they comprise Iintermediate films (or layers)



According to an enbodi nent 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 al kal i ne
agent are distributed simlarly on the support. According to another
enbodi nent of the floating granules accdrding to the present invention,
the al kaline agent forns another |ayer which is independent of the |ayer

formed by ithe acddve d0gl edhentaidhgrehoree khenal kal iprevagentcceamdie
incorporated at different |levels of the granules. It can also be directly

used as retsupportheo@rchd Tgranmle. L SR 48y megieaiul@eT-eflérs B¢ sgnee
prepar atjon. il ch i S FORSILL UE ALY - df ¥, 50LLAoBRALAS < 33AR T NG AN
wder“ par tich'es uf i dity

&) .
aggr egate of ' ‘po aving sufficient so to allow vari ous

oper ati anssse - Qs Fr@p t hevgehysicalt epoilntyeofs vi e@wayt hehgr amdles arke
aggregates of particles of different ers which are crystallised or
amor pho&E O UFive igicani &8s & tiﬁ@li?r“’@se“rﬁa% tion are particularly intended
for adm nistration via the oral route and nore particularly to be

swal | owed in their unprocessed state. The granules of the present

i nvent i dinehaverailctraratt ehistheestiont are cherhéceer ehgurst-eryped the core

not being of the sane type as the conpo q}srf rJu g ;0uter .4 1, tihat
manner , t%ﬁo?é?&reéﬁﬁ & h'govaemélenﬁjl t}ialyér%/keéﬁrls T lj% urdrgquJ e act ﬁ)\’/e i n&rledi ent
i s deposgit=echien .t heneeee andetberefor eidaar meod payeentoramut erdaathicch is
deposited around that core (or suppor_t%. .
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 another embodiment of
the floating'gfanules acbordingrto the present inﬁention, the
alkaline agent forms another layer which is independent of

the layer formed by the active ingredient.

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

used as a support for the granule.

The +term “granule” refers to a preparation’ which 1s
constituted by dry solid grains, each forming an aggregate of
powder particles having sufficient solidity to allow various

operations.



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 is
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 devel oping a new il t+-particulate oral form The
granul es of the invention have a | ayer of active ingredient. other

pol ymer gayens,Lsing, tidf eﬁegﬂt}t coat kRgwpolyRers and ddhe i ffprenjates
addi ti ves commonly ‘used (plasticisers, solubilisers, lubricants,

ant i - adhesimarageins, o6t diffeTrase naidass WiideserPbedvabeve 1FgF 15
protective |ayers, preventing the contact between the acidic and al kali ne
conpoun&??rf%@ufroating granul es of the invention conprise a solid core
which is preferably selected frominsol uble supports, and nore
particularly selected fromthe group which consists of polyals u

deri vat iVes~ efragiiliega, fer it | WEH cal N oot Hssi ri}ﬁ%gaaq@y
compounds, e s dical gkum phosehahesy and {d calaiium phesphates more
saccharose, cellulose derivatives, 1 n particular nonocrystalline

cel | ul opertatdmllardet Itul dse swed Inypordxdn priopyt wrigdesadd ltose- ' starch
gl uconates, silicates, sugar crystals, and.adm xtures thereof. According
to a specific enbodi nent, as indicated above, the solid core may be
consti t yhed dyatihe-al kal ikpe gganientA speshfionghaup of gramutiesriadcior di ng
to the invention is therefore constituted by floatin ranyl es as defined
above, EﬁﬁMﬁt@ﬁfthéfab@?v@oﬁﬁépéaﬁénﬁ0§F“iSV%ﬁeCHE%onge SoR9sSdi umh©

bi car boggﬁg{% (ét%g%staist lgﬂeng:&%&ﬁcﬁgsf& i 2f {he granwl es and the al kaline

agent c generating a gas discharge). The solid core of the

granul es can al so be constituted by an adm xture of conpounds, in

partictlar an adm xture of insol uble suEgorts. In th%F manner, this
tila

parti cult& 1513 ncPARBRE T h&Lam »AUHE DT nBa by s &Lhar 65 fand Star eh or
m ner al 1¢RMREUNAS: defd vegi ££em §i Hegds@kedal®i WHe core and therefore

forms a layer {or outer) which is deposited around that core

(or 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 is constituted by solid particles and the active
ingredient which is supported by the core is also of solid

form.

Therefbre, 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



- 12 - The solid core can also be constituted by sol uble supports,

i ncl udi ng sone solid grades of PEG (in particular PEG 4000 or PEG 6000).
The term "derivatives of silica” is intended to refer to silica and the
précipitated silicas obtained fromalkaline silicates, in particular
Aerosil(r), or talcym bentonite or kaoliln.- The term "cal ci um derivatives"
is intended to refer to crystalline excipients which are derived from

Ca|C!U”1hydQﬁ%kgepdTﬁH@#ﬂféyﬁﬂéﬂhéﬂﬁqidﬂﬂﬁéﬂéﬁtidba%ﬂﬁﬁ ptsednd A5 raed ci ne
as diluents, or charging agents and al so abrasive agents. The term
't')pot assi um dérs vatiffegenits iandindets o F@PEmivh parad culRr2 3% potssi um

i car bonate and t.assi um chl or.i The_jnso . suUpp orm t he
core ofﬂthesﬁﬂéﬁﬁﬂéﬁégﬁ’thgu#ﬁ&gn 5 n%?gglégg%ﬁé?ﬁdeg ég%%%igﬁgg)'
deri vg_t ives T(Iielr?ep&ratyie&lé;|,ara53ﬁ€b§ﬂlailkﬁl atboord des) bd prdiesdd oat | Ty granul es
according to the invention, the alkaline agent is preferably | ected from
the group cEAEVSIHEGS ofhearheiacds R F aF%@n ‘ggiﬁﬁdapg éﬁ%ﬁ Qrly
sel ected frqgﬁﬁﬂgug%gup consi sting of sodium bi carbonate, sodium
carbonate, sodium glycine carbonate, potassium bicarbonate, nmagnesi um
carbonate, cal cium carbonate and adm xtures thereof.

The floating granules of the invention comprise a solid core
which is preferably selected from inscluble 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,
inrparticular monocrystalline cellulose, ethyl_cellulose and
hydroxy  propyl methyl cellulose,f: starch, gluconates,

silicates, sugar crystals, and admixtures thercof.

According to a specific embodiment, as indicated above, the
‘solid core may be constituted by the alkaline agent. A
specific group of granules according to the invention 1s
therefore constituted by floating granules as defined above,
in which the active ingredient (s} is/are deposited 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, in particular an admixture of
inscoluble supporﬁs. In that manner, this particularly
includes the admixture formed by saccharose and starch or

mineral compounds derived from silica or calcium.



- 13 - The function of the binder is to bind the particles together, that

is to say, to inprove the cohesion of the granule. In that manner, the

bi nders 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 is the active ingredient.- Tle bi nders may i nclude nost of the
hydr ophi | i ¢ exci pi ents which provide viscous solutions: gum arabic and

”agaca%% dd"%&‘é cell yl1ose and-sasboxy: s@t Byl seelbukoseipgel-at,i ne
st ar ches, xtrins, PEG 4000 and 6000 in an al coholic solution,

pol yvi dom@humilang e 1ord ajwot iof QL iien RaTd iaEe s AR 1900 ¢
sacchar é?o ose or sorbitol. The binders of the granuled of the
anenti r &referably sel ected fromthe group consisting of starch,
saccharose, gum ar abi c, polyvinyl pyrrolidone (PVP or polyvidone), hydroxy
- propyl nethyl cellulose (HPMC), shellac, hydrox ropyl. cellul pse HPC)

cel | ul o§@e pbey®l S dqroi Az et | Sed Syl yeRri dés %Qg @%@e@?ﬁ)rﬁ “hacrogo

gl yceri %ﬂilc%ar%ﬁ&%%' @ﬁé@fﬁ%&@@%@qqha&l yoerd desq ahsp agniice
est

derivatives adm x ereof .. pol yols may include in
parti culsdrl imminmist,0l insgrebittiolylaml ferobidt, xyki ttoilcwecobdhhgnibea o
speci fi nbodi nent, the binders are preferably selected fromthe group
consist%ﬁﬁ 'polyvinyl pyrrolidone, shellac, polyols, polyglycolised
glycerides (Gelucire(r)) or macrogol glycerides, particularly stearoyl
_macrogol glycerides and adm xtures thereof. - 14 -
The term “calcium derivatives” 1is intended to refer to
crystalline excipients which are derived from calcium
hydroxide, products which are insoluble in water used in
medicine ag diluents, or chargingragents and also abrasive

agents.

The term “potassium derivatives” is intended to refer in

particular to potassium bicarbonate and potassium chloride.

The inscluble supports forming the core of the granules of
the invention may alsc include magnesium derivatives (in

particular carbonates or oxides).

In the floating granules according to the invention, the
alkaline agent is preferably selected from the group
consisting. of carbonates and bicarbeonates 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 alsc comprise a binder.



It is also possible to use a binder selected fromthe groups set out above
for specific properties; for exanple, it nay be advantageous to use as a
bi nder pH dependent excipients such as EUDRAG TC) L100 or shellac. It is
al so possible to choose to use preferably .polyglycolised glycerides
(Gelucire ) for their hydrophobic naturé3 Fhe coated granules are
constituted by grains which are coated with one or nore | ayers of

adm xt ures. afdichifer ent rexcipinerls.id rd hatndramee pa ttie: jprefrergeatheogat ed
granul es according to the present -invention conprise an additiﬁnal | ayer
whi ch i $hednsitd tutedaby tie EEEPTRY hBEnCoNASdordity Hoadpartitul dn
enbodi ment %%%ﬁgfﬂuﬂﬁg of Lk gslgﬁ%%%%05dgargghégggﬁjprE%Ee%%@ﬂ@guw
acid co Pﬁﬁg dgent.” The granul'es of the invention may al so conprise a

coat i Ng iwhirell iieh tC @St ittt edray im doat igngragent. which is selected fromthe
group consi sting of wax derivatives, plasticisers (filnpbgenic agents),
‘shel l ac, polyvinyl pyrrolidone, - polyethylene glycol, cellul ose

deri vat irves ysych, as, HPMe s 5B sacshar aspost ably aasudaghyeerdades «@and
met hacrylic polynmers. The term "wax derivatives" is intended to refer to

nat ur al tOe syrmdEisc meoducttamsath var e nasestiiait-ed by fatty acid esters
and al cohols which are generally solid at anmbi ent tenperature and which
are used in different proportions in nedical preparations. - 15 -

" 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
solution, polyvidone 1in an équeous or alcoholic solution and

also solutions of saccharose, gluccse or sorbitol.

The binders of the granules of the invention are preferably
selected from the group consisting of starch, saccharose, gum
arabie, polyvinyl pyrrolidone (PVP or polyvidone), hydrexy
propyl methyl cellulose (HPMC), shellac, hydroxy propyl
cellulose (HPC) , cellulose, polyols, ‘polyglycolised“
glycerides (Gelucire®) or Hﬁcrogol glycerides, particularly
stearoyl macrogol glycerides, also acrylic derivatives, and

admixtures thereof..

The polyols may include in particular mennitol, 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 ginerideS, particularly stearoyl

macrogol glycerides and admixtures thereof.



The floating granules of the invention may al so be coated with a coating
film in which there is/are added one or Mrre excipients such as

| ubricants, colouring agents, sweeteners, - plasticisers or anti-adhesion
agents. The granules of the invention nmay al so conprise an enteric
coating, in particular constitut-ed by nmethacrylic polyners, in particular
Eudragit(r) L, shellac or HPMCP (hydroxy propyl nethyl cellul ose phthal ate

- hyprong! I ,0se, pht hal i £)1 Thergter 8, bsreBrgkanekesdare ogastico-gresist ant .
The presence of that enteric coating may influence the bioavailability of

the actisee ingr edicorst fdm gparctiifdy arr e priefentiory Sestdégr ddafiéoh 9 an
acid nmedium ,The floatin ranul es.of, the i i | a
coating Vtﬁnptracﬁe@ﬁ]&egorel?se%sae? u?:)lﬂllggcgiF3 %ng)lfﬂeggglgﬁlg\%gﬁo ifciqg %g%%gre%lrdwégd
rel ease x¢f tiheactioveringredi ety 1Grandifi etk rel easpogeanlibesp. Buctsea

coating is obtained wth coating agents particularly . caonstituted b

co- pol yrsy sus® REEAGERPLAL 62° Her Y St es IEYERAGPE r)(%%ﬁlr&gr%@%/(r)

‘RS, Eudrtq%jitl(r Roordragitll- RS, Eudragit(r) 30D, Eudragit(r) RL30D,
erivativ

shel | ac, s of cellulose, in particular ethyl cellul ose, waxes
(in particular CelucirelO0) and acrylic derivatives. - The presence of this

conting for modi 1] ed, el efse pactt sl arl il Vaeeg: L DB RRRL R aro

coated with one or more layers of admixtures of different

excipients.

Tn 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

invenhtion do not contain preferably any acid ceating 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 derivatives, plasticisers
(filmogenic agents), sheilac, polyvinyl pyrrolidone,
- polyethylene glycol, cellulose derivatives such as HPMC or
HPC, saccharose, 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 temperatuie
and which are used 1in different proportions in medicél

preparations.



- 16 - The floating granules according to the present invention may al so
conprise 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 nagnesi-um stearate, silica
derivatives (in particular Aerosil(r)) dr> waxes. The flavourings used in
the context of the present invention may include flavouring agents

convent ignal by seed;i Bi00d cadditi ves Thesveei eneys dised be tdeicont ext
of the present inventiion are particularly those set out in the directive.
94/ 35/ EGidth 30tdpauine 100Unconeevhi i thersweer 8neér e Rdéd For'Use in

foodst utfe (modifl ed. by Lhe, direchive, 2080622408 abedllh JWaeA00fes | N
PSS & T V' be made 't !

that nafRer t9 cutar Teference may’b aspartanme E951, sorbito

E420, mannidtalci4dl cacesidif-antdé iE8bGigesdaothar i ne E954, stevia or
thaumatin. The col ouring agents used in the context of the present
invention are particularly those set out in the directive 95/45/EC of 26th

Jul'y 1995 co i g 60! QYd Non RGNt SnWhiagh Lasb beomsedsé nahoadstdi s
- (nodifie E%jgﬁﬁgpgggective 2006/33/E610f gbth March 2006). In that manner;

parti culcaratriefer ehtepanyibelmade e tiartast ooy i AgTAgERYS TELMP Y B EIB0. The
floating granules of the invension rise act| Lagredi.ent used
in thergﬁbuﬁ"i‘%tjn%lﬂ]taﬁ n ugﬁagégsogi’ a’%&g%[r%eéio?gﬂ%?eﬁéﬁa on,ygt%%i ve

i ngr edi grfigyusedcinithespr epsiata pncof the hipavhaylgsanulmEs:ioflatve .
invention are active. ingredients which have a narrow absorpti on w ndow or

whi ch arldegisforsed Hcgh GHRIHE i PestIdF- feacgststant

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

preventing its degradation in an acid medium.

The floating grahules of the invention may also 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
. constituted by éo—polymers of methacrylates and acrylates
-Eﬁdragit® 3100, -Eudragit® RS, Fudragit® RL,- Eudragit® RS,
Eudragit® 30D, Fudragit® RL30D, shellaé, derivatives of
cellulose, in 'particular ethyl cellulose, waxes (in

particular Gelucire®) and a;rylic derivatives.

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

ingredient.



- 17 - Preferably, the active ingredients are not acid conpounds. The
active ingredients used in the preparation of the floating granul es

according to the invention nmay particularly include furosen de,
al fuzosin, captopril, GHB or metformn. Preferably, the active

tiapride,
i ngredi ent

is not atenolol. However, it is also possibte to nention active
i ngredi ents having | ess specific absorption and, in a non-exhaustive

manner, @& i f Vhi@d n$uPsLRACES, aanbiddepr essaht agesksit dyivesitdidre ragents,

hypochol est erol em ant " agents, antal gics, anti-inflammtory anal
di ureti cslsEndcamyrother twerapeuti elelassa THEVGAIreRPc 2061

al so ha§w§§?§%¥%?3§gg$%g‘%§¥§ﬁ9§ (;éﬁ%ﬁ% nutraceutical, cosneti

agricul tura err

Si cs,
['bed here

¢ and

active ingredients may include

ant al gi cs and anal gesics. Anal gesics allow elimination of the pain of the
patient. The classes of anal gesics nq¥_£articglgﬁly incl ude centr.al
v n

mor phi ne’Ehal gest €37 ¢ iR pfn “3 YatTvesft & PSS i

11
non- nor p]hl ne

ention

anal gesies, Pesipherah gpatgesiss andcothemsosueh uas srenzedisyz epinasa
Preferably, the active ingredients of the(granules according to the

i nvent i oferdre tsistesct @ich fraom el aff A @dhs 1 sOrng &R <ni f edi pi ne,
sul phat e, oxycodone, gammahydrokybutyric acid or one of the sal
bupr enor phi ne, - nodafinil, dextropropoxyphene, nethadone,

" nor phi ne
ts thereof,

t r amadoltHal tuphiue; A @$ radydr oganhabicooltand bénzodi azepierds. invention

may include flavouring agents conventionally used in food

additives.

The sweeteners used in the context of the present 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. e made tTo

aspartame E951, sorbitol E420, mannitol E421, acesulfame—K

E950, saccharine E954, stevia or thaumatin.

Tﬁe" colouring agents used in the context of the present

invention are particularly those set out in the directive

95/45/EC of 26" July 1995 concerning colouring agents

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 E100 to E180.

The floating granules of the invention may comprise any

active ingredient used in therapeutic medicine and

associations thereof. Preferably, the active ingredients used

in the preparation of the floating granules of the invention

dare active ingredients which have a narrow absorption

or which are absorbed high in the digestive tract.

window



- 18 - According to a preferred enbodi ment, the floating granul es
according to the invention conprise fromO0.5%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 conprise
from15%to 70% preferably from 25% t-0 150% by wei ght of al kaline agent
inrelation to the total weight of -the granule. Preferably, the floating
granul es of the invention are characterised in that the solid core
represents from20%to 80% by weight in relation to the total weight of

t he gramulegerabdordithg o ta veariticosdirant spragfee ryadd ashitsb dioFastundthe
floating granules according to the invention have a dianmeter which is |ess
than 3 mMmm That size which is |less than three mllinmetres ensures good
‘buoyancyhien the istomaelhy reiquird.s Bagause iof thies neduceditsiare, chd the
consequently of a reduced weight, the floating granules of the invention
may easitlly aftiisat qr@mﬁ@%ﬁ@%ﬁﬂﬂ%tﬁ%ﬁhﬂwéﬁ%@gﬂ&n MEed g St dn-a

great anpunt,of FOrpOURAsab! & L0, gener ahera, 9asa i sehaldge.i !l shauldk al so

be stress at granul es having such a reduced size aré know to present
t he di sagtantrage .t @ rodee adlwer \Eishaerdt ires|idersesl itdnie dish ndie astearalehl. -
However, due to the specific structure and chem cal nodifications
(presence of "isolating' layers), the floating granules of the present

inventi epdeJ30t havessugha ghsadyant age. mention active ingredients
having léss specific absorption and, in a non-exhaustive
manner, anti-viral msubstances, anti-depressant agenlts,
cytostatic agents, hypocholesterolemiant agents, antalgics,
anti~inflammatory analgesics, diuretics and any other

therapeutic class.

The dalenic form described here also has an advantags in the

veterinary, nutraceutical, cosmetic and agricultural fields.

The preferred active ingredients may include antalgics and
analgesics. Bnalgesics allow elimination of the pain of the
patieht. The classes of analgesics may particularly include
central morphine analgesics (morphine derivatives), central
non—morphine analgesics, peripheral analgesics and others

such as benzodiazepines.

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

benzocdiazepines.



- 19 - The present invention also relates to a nethod for preparing
floating granul es as defined above, characterised in that it conprises a
step of application, by powdering the active ingredient, to a solid
particle support. The nethod al so conprises a step involving the addition
of the al kaline agent. According to a-specific enbodi nent, the al kaline
agent is added directly in adm xture with the active ingredient and is

powder e oR 16,5 UPPOL! o IDIRr Sl Ol CenpUahnantBt had: | AYoLyesgapplireatd:on, by
powderi ng the active ingredient and the al kal i ne agent, to a solid

parti cl ecsuppdrty Accortdieng itveatspeci fdampsritsedi fett  tthe%al K&l i rfé %agent

is used as the solid suppart. In.that mannegr, theref.qre,. - t.hod
i nvol ve?rﬁﬁ&riat?jﬁ grqf,orrb 3o ersl%n°g ?)ﬁ/e Wéecltr_a Ve Olfhn%rcgcd“l eentl,n%tfo%ratlﬂeer{%ﬁ%al ine
agent coRstitliWA R &nsolicd sparidigihe sPperd grim bt hod of the invention

may al so conprise, after the powdering step, a step of coating the
granule, in particular by depositing by filmcoating the coating agent in

the form,.af Il h ey apthenaldy £obl ewednbyoa steiprafsdn xing
with a {pﬁ%rfieggfr?tlj;ng;ho% gl%ggg%r ;gr% agent and/or a swrelet gner _Cﬁf%d/ oSr a
col ouri fgoagends The Wi, ucpueendblhe fgoanudes bbb t9HE /i nvenvieéahts of

comect & WD CALLYLNG Oul AL SReCLILE JIRLOG M |90 A

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

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

According to a particularly preferred embodiment, the
filoating granules according to the invention have a diameter

which is less than 3 mm.

That size which is less than three millimetres ensures good
buoyancy in the stomach liquid. 7

Because of this reduced size, and consequently of a reduced
weighf, the floating granules of the invention may easily
float in the stomach liquid. They do nct need to contain a
great amount cof compound able to geneﬁate 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 granuleé of the invention may

alsoc be referred to as “floating microgranules”.



- 20 - step of atomi sing an al coholic or hydroal coholic or aqueous
solution of a binder. That atom sing step and the powdering step are
preferably carried out sinultaneously or alternately. Preferably, the
powdering step nentioned above is carried out in a conconmitant nmanner wth
a step for atom sing a binder in the forl of a solution. Conbining those
steps ensures good cohesion of the active ingredient on the core of the

9ranu'e%heﬁ?ﬁ&&ﬁﬁ?%Q%%H%i&@'@ﬁ@@tééigﬂegftbha meihed afbort ke dpaentd on
t hereby invdl ves the active ingredient, which may or may not be mxed with

t he al kdllioae iagentsarbdiary applie¢ttned @bmm rbprrEserhEedbdte et ildned

particle support (or core of the r a r n h .t
sequencggnggﬁsﬁ?anS|%%I%h@ bi e 9 8&9%% f&%ﬁ]% %g%gghgf|%%é ({?%%ﬁhod
ofthe|ﬂM@&ﬁgﬁﬂmkdﬁ§@dxmp@émndﬂi@ummmmmmbrnm step, one or nore

steps of coating the granule, in particular by the coating agent(s) being
deposited by filmcoating in the formof films on the granule. A preferred

enbodi meat. of.{i{16; Mgt bod CQJ‘ [ptﬂleséé"'vgnglt@@ MRl MeS @ BE haddsemBhi Mg,

after the coating step, ep of mxing with a lubricant and/or a

f I avour ichg: ag&mﬂlamdm@@nausmeetener and/or a colouring agent, it being
possible for themto be prepared in the formof granules in order finally
to be m xed with the active granules.

According to a specific embodiment, the alkaline agent 1is
added directly in admixture with the active ingredient and is
powdered on the support. Therefore, suich a method involves
application, by powdering the active ingredient and the

alkaline agent, to a solid particle support.

Accorxrding to a Specific embodiment, the alkaline agent 1is
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, 1in 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 flavduring 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/outer structure to be obtained.

The above-mentioned powdering step o¢f the method for

preparing the granules of the invention may also comprise a



- 21 - colourings can al so be added before the above-nenti oned powderi ng
step. EXAMPLES The exanples below relate to specific exanples of floating
granul es of the invention. Exanple 1: Floating granules based on
furoseni de The above-nentioned granules are obtained by follow ng .the
operating nethod below. - 22 - i nterm tA%nt atom sation of an al coholic
solution of the binder PVP

step of atomising an alcoholic or hydroalcoholic or agueocus

soluticn 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 cut
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 active ingredient, which may or may not
be 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 sdlution.

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-

ceating 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 a lubricant and/or a flavouring agent and/or a
sweetener and/or a colouring agent, it being possible for
them to be prepared in thé form of granules in order finally

to be mixed with the acti&e granules.

However, the lubricants, flavourings, swWweeteners and



There is then carried out a first coating of the granul es obtai ned
previously by adding the al kaline agents (cal ci um carbonate and sodi um
bi carbonate) and a conpound of the wax type (Gelucire ) for isolation.
Finally-, "there is .carried out a second coating of the granules with an
aqueous suspension conprising a plasti—ciZer (di butyl sebacate) and the
coating agent Aguacoat(r) EC30D. Exanple 2: Floating granul es based on
ni fedi ping oirigd s Bahst b sot hBee h&dpsepsseskan @giects wuspendicord
contai ning the active ingredient (MOR 920) and the binder (HPMC). The
suspensipowdeas rsulsdeguent | y been at om sed on the support which is
constituted by sodi um bi carbonate (al kaline agent) and the granul es have
subsequently been dried in a fluidised air bed. There was subsequently
‘carri edexaMra.Es0at i ng LP of the granules previously obtained with an
aqueous suspensi on conprising a plasticiser (triethyl citrate), talcum
the coating agent Eudragit(r) FS30D and the col ouring agent. Exanple 3:

Fl oati ng.gr anul gs) based-op meifordn Bo specific exeamples of floating

granules of the invention.

Example 1: Floating granules based on furosemide

Furosemide

Solvents
'96° alcohol
Purified water

Theoretical rnass

Theoretical content (mg/g) 18127

60.000

'Q;

18.13

| Neutrals size 550-750 100.000 30.211

1PVP K30 20.000 6.04
Gelucire 50/02 30.000 9.06
Calcium carbonate 30.000 9.06
Sodium bicarbonate 60.000 18.13
Aquacoat EC30D 25.000 7.55
Dibutyl sebacate 6.000 1.81

Dry theoretical mass 331.000 100.00

The above-mentioned granules are obtained by following -the

operating method below.

Firstly, there is carried out an assembly step by powdering

the active ingredient furosemide on the neutral supports with




- 24 - operating nethod below. Firstly, there was carried out an assenbly
step by powdering the active ingredient furosem de on the mannitol support
(Pearlitol 400DC, Roquette) with intermittent atom sation of an al coholic
solution of the binder (shellac - -G.OB). The granul es were subsequently
dried in a fluidised air bed. There was “Subsequently carried out coating
of the granules obtained previously by depositing the alkaline agent

(sodi um:biicarhenate) andnbyaateni séng An alicehellic syspeasban o£omid sing
the coating agent Eudragit(r) E100 with ethyl cellul ose and f| naIIy t he

conpoundiPoegi BEIE(.r) ATOb (Gattefosse). - 25 - CLAIMS

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

type (Gelucire®) for isolation.

Finally, there 1is carried out a second coating of the
granules with an agqueous suspension comprising a plasticiser

(dibutyl sebacate) and the coating agent Aquacoat® EC30D.

Example 2: Floating granules based on nifedipine

Nifedipine ~ [30000 [11.26
Sodium bicarbonate 150.00 56.29
HPMC 603 140.00 15.01
QOrange yellow S 3.320 1.24
Eudragit® FS30D 33.200 12.46
Triethyl citrate 3.320 1.24
Talcum 6.640 2.50
Solvents:

96° alcohol

Purified water

Theoretical mass s

Dry theoretical mass 266.480 |100.00

Theorefical content (mg/g) ~ |112.57

The above-menticned granules are obtained by following the

operating method below.



1. Floating granule conmprising a solid core on which an active ingredient
i's supported and al so conprising a conpound which is capabl e of generating
a gas discharge which is constituted by an al kaline agent, said granul e
bei ng characterised in that it does not conprise an acidic agent which is
capabl e of generating a gas discharge—~ 28 Floating granule according to
claim1, characterized in that the alkaline agent is not in contact with
an acidic conpound. 3. Floating granule according to claim1, in which,
when it conprises an acidic conpound, the :al kaline agent and said aC|d|c
conpound iare lyeparated by ¥ enaAesy rAsti Al eCPay e FUSPERSEPBatG WG AGramd e
accordin '‘claim1 ct typpRNPri se an
acidic 5%Wb Giiid. "< %I@Eioétlﬁb @&gﬁﬁﬂgjaccor&j%%k?gﬁgﬁiqgae of clains 1 to
3, characterized in that the al kaline agent is selected fromthe group
consi sting of carbonates and blcarbonftes and articul selected

from t h&hgr CHFREASE &t i B of VRBFALF b ?88%?5“588%%%%“% ate S dodi um

gl yci ne garbonat e, pot agsi UM bi,carhonat epi ARGPESLEE qankanahe Qﬂ}érﬁ'@' cium
carbonate. 6. Floating granulé accordlng to any one of clains 1 to 4,
1

char act emicsethd nytdrailahehaovdi dubseaupst 5| b@?eddﬁfe@ﬁh il ¢ ubIvE Kusisbr t s,
and nore particularly selected fromthe group which consists of polyols,
gum defiVatiSes of sili ca, derivatives of calciumor potassium m ner al
compounds such - 26 - as dical cium phosphates and trical ci um phosphat es,
saccharose, cellulose derivatives, in particular nonogryst

[lin
cel | ul oS&eTel hye8ce{suhﬁeeeeaﬁémye%@e%rofﬁi% fet IYETEE u£8 SE stidFeh,
gl uconatgs,, Sidd Cah&s,i HOAF Unsials andadmxt lércﬁfechfsere&fspension

comprlslng a plasticiser (triethyl citrate), talcum, the

coating agent Eudragit® FS30D and the colourlnq agent.

-Exéﬁple 3: Floating granules based on metformirn

Theoretical content (mg/g)

::Dry raw ma1eria£ mw

.Metformln 500.000 42.55
Pearlitol 400 DC 100.00 8.51 .
GLDB 150.000 12.77
Ethyl cellulose / Eudragit® E100 100.000 {8.51 -
Sodium bicarbonate 300.000 2553
Precirol®* ATO 5 25.000 213 .

SfSoivents

96° alcchol

Theoretical mass Qs )

Dry theoretical mass 1,175.000 | 100.00
42553 '

The above-mentioned granules are

cbtained by following the




7. Granule according to claim1 or 2, characterised in that the al kaline
agent constitutes the solid core on which the active ingredient is
supported. 8. Floating granule according to any one of clains 1 to 6,
characterised in that it conprises a binder, in particular selected from
the group consisting of maltodextrins,- stdarch, saccharose, gum arabi c,

pol yvi nyl pyrrolidone, hydroxy propyl nethyl cellul ose, shellac, hydroxy
propyl ¢ gggggﬁﬁ,H%%mbglqagﬁwpolyols, or admi xtures thereof. 9. Floating
granul e according to any one of clains 1 to 7, characterised in that it is
coated, in particular by a coating agent which is sel ected fronrthe gr oup

consi stin f sh l.l ac, poI vi nyl gr dgnpe t hyl ose
derrvatF&g§%§§éh f% gsa@%kaggsgegf%gg §§i§g§¥§g£rr s and

adm xt ures t‘a@we& ﬂ@gr&maﬁt ngngzrmﬂrﬁieacmr dlthg trmaxarmyt@he ofptai ns 1
to 8, characterised in that the active ingredient sel ect.ed fronr%pe

group cdispstliihglofd HitGal giedualher andl§Bsiederit b ﬁPSaﬁHﬂTHﬁ%Eﬁﬂ
accordi ng ta‘ic%&/lg’?:e %fl Rl i il aghierimed meddiat, 1t conpri ses

fromO. to active ingredient in relation to the total
wei ght of the granule. - 27 -

The granules were subsequently dried in a fluidised air bed.

There was subsequently carried out coating of the granules
obtained previously by depositing the alkaline agent (sodium
bicarbonate) and by atomising an alcoholic suspension
‘compfising the coating agent Eudragit® E100 with ethyl
cellulose and finally the compound Precirol® ATOS

(Gattefossé).



12. Floating granule according to any one of claims 1 to 10, characterised
in that it conprises from15%to 70% by wei ght of alkaline agent in
relation to the total weight of the granule. 13. Floating granule
according to any one of clainms 1 to 11, characterised in that the solid
core represents from20%to 80% by weight> im relation to the total weight
of the granule. 14. Floating granule according to any one of clains 1 to
12, havigiamugli aneter which is less than 3 nm 15, Method for preparing a
floati ng—granul e according to any one of clains 1 to 13, characterised in
t hat |d_t conprises a step of application, by powdering the active

i ngredi ent, .t e | %Hﬂ%ﬂ”' S  @f addi ngnt aldme
agent . :eLﬁB’_. %gﬁ%gﬁgop(f%%ggﬁ ng fllsolg{b:jng gér(g]rgl)lucﬁ)e accorginngﬂtl%&%l aa}ﬂr:1 6,
char act erdisied iimdreatiart denprirses tedtap ofl sappldmeatlisdma By Fomeichg t he

active ingredient, to the alﬁkal i ne_agent constif ut,l sol 4 ore, on
whi ch t REU&CE i v& i%@%%i%nto'sg?&%&gﬁél& 994 UhE 08nb DG Nk fehiOl
constituted by an alkaline agent, said granule being

characterised in that it does not comprise an acidic agent

which is capable of generating a gas discharge.

2. Floating granule according to claim 1, characterized in

that the alkaline agent is not in contact with an acidic

compound.

3. Floating granule according to claim 1, in which, when it
comprises an acidic compound, thefalkaline agent and said

acidic compound are separated by an ‘intermediate layer.

4. Floating granule according to claim 1, characterized in

that it does not comprise an acidic éompound.

5. Floating granule according to aﬁy one of claims i to 3,
characterized in that the alkaline agent is seiected from the
group consisting of carbonates aﬁd bicarbénates and 1s
particularly selected from the group consisting of sodium
bicarbonate, sodium carbonate, sodium glycine carbonate,
potaésium bicarbonate, magnesium " carbonate and calcium

carbonate.

6. Floating granule according Lo any one of claims 1 to 4,
characterised in that the solid core is selected from
insoluble supports, and more particﬁlarly selected from the
group which consists of polyols, gums, derivatives of silica,

derivatives of calcium or potassium, mineral compounds such



- 26 -

as dicalcium phosphates and tricalcium phosphates, saccharose,
caellulose derivatives, in particular monocrystalline
cellulose, ethyl «cellulose and  hydroxy propyl methyl
cellulcse, sfarch, gluconaﬁes, silicates, sugar crystals, and

admixtures thereof.

7. Granule adcording to claim 1 or 2, characterised in that
the alkaline agent constitutes the solid core on which the

active ingredient is supported.

8. Fleoating granule according to any one of claims 1 to 6,
characterised in that it comprises a binder, in particular
selected from the group consisting of maltodextrins, starch,
saccharcse, gum arabic, polyvinyl pyrrclidone, hydroxy propvl
methyl cellulcse, shellac, hydroxy propyl cellulose,

cellulose, polyecls, or admixtures thereof.

9. Floating granule according to any one of claims 1 to 7,
characterised in that it 1s coated, in particular by a
coating agent which is selected from the group consisting of
shellac, polyvinyl pyvrrolidone, polyethylene glycol,
cellulose derivatives such as HPMC or HPC, saccharose, fatty

acid glycerides and admixtures thereof.

10. Floating granule according to any one of claims 1 to 8,
characterised in that the active ingredient is selected from

the group consisting of antalgics and analgesics.

11. Floating granule according to any one of claims 1 to 9,
characterised in that it comprises from 0.5% to 60% by weight
of active ingredient in relation to the total weight of the

granule.
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12. Floating granule according to any one of claims 1 to 10,
characterised in that it comprises from 15% to 70% by weight

of alkaline agent in relation to the total weight of the

granule.

13. Floating granule according to any one of claims 1 to 11,
characterised in that the solid core represénts from 20% to

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

14. Fleating granule according to any one of claims 1 to 12,

having a diameter which is less than 3 mm.

15. Methed for preparing a floating granule according to any
one of claims 1 to 13, characterised in that it comprises a
Step,of application, by powdering the active ingredient, to

the insoluble support arid a step of adding the alkaline agent.

16. Method for preparing a fleocating granule according to
claim 6, characterised. in that it comprises a step of
application, by powdering the active ingredient, to the
atkaline agent- éonstituting the solid core, on which the

active ingredient is supported.



