1 Novel pharmaceutical fornulations to prevent the m suse of nedicinal

" drugs The present invention relates to novel pharmaceutical fornulations
t.o limt or indeed prevent the misuse of nedicinal drugs. M suse of
medi€inal drugs is equivalent to inappropriate use thereof. This
phenonenon is a major and constantly increasing public health problem

M suse arises fromthe duality of soffe active ingredients which are both

medi ci nal therapeutic substances and at the sane tine illegal drugs. The
obj ectives ainmed for when this m suse ? curs are of e.ve[)al t ypes,
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nmedi ci nal drug, for exanple through a | ack of understanding on the part of
el derly people. The consequences of this m suse are many and vari ed:
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prevent extraction by solvent. _
companies are also seen to be making efforts to package these products to prevent, in

particular, accidental ingestion by children.

Recently, studies have been carried out at the galenic level on the formulations themselves.
For example, in the case of addictive behaviour or when chemical control is sought, the
people concerned who seek to use a medicinal drug inappropriately will usually either ingest

the medicinal drug directly or try to extract the active ingredient.

The first step therefore is to obtain powder from the medicinal compound by crushing. The
active ingredient is then either directly ingested or inhaled and is usually extracted by an



At present, sustained release fornulations therefore exist which use
“different galenic ploys to obtain this nodified rel ease, but none of the
systens described can guard against the illegal extraction of the active
ingredient. Such a fornmulation therefore needs to be devel oped. An object
of the present invention is therefore to provide pharmaceuti cal
formul ati ons specifically designed t@ prevent the inappropriate use of
medi ci nal drugs. An object of the present invention is to provide
pharmaceutical forpmulations to guard against illicit extraction of the
act i védverysedialrbolicgoshf-ect of the present invention is to provide
nmedi ci nal conpounds, particularly oral conpounds, specially fornulated to

provi de greater security against_the problens gof inappropriate use of
medi ci'ﬂfﬁﬂ“aﬁﬁ”li’ésappl'gatl?@dm@ %{P1%47&g§husAﬁ8§wg)ﬁso§]ee@§S latiofe Ogr%(b hum-
I nvenich@Bining ér%ld?srsi%V\iviﬂ?it@%ﬁfag@ﬁ@u%hi@ﬂ|sig'nﬁrc§httyalblba(§th_b Raipherio/ effédhef the
t herapeutic ef fect_ sought and that al one. %m her .object of he,prDr esgent
i nvenPPBIf ARAIgesIG R saMpeyPds B f§leaned 1 riheISaMESo iR o FoWeYYr IS APsPL e

t hat ?hé%cbbm tmbRtiBA Tohprisgidh sliehadniiting sgehis{TaiRl &Y ast@gbnistivaent i on
therefore relates to granules conprising a solid core on which an acftlve
i ngr edrawhackss 1a ;eaiby theguses af @ PeaMacelogivg - ASYE ANRAONiSH H@V?eftﬁ‘ar??ﬁ?ﬁ)?lg

i nsol qg,li&,s%m@‘hg.s, and nore particularly fromthe group of polyols such
as sorbitol, xylitol or maltitol, guns, silicone derivatives, derivatives
of cal ciumor potassium mneral conpounds such as dical cic phosphates,
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one or nore colouring agents, - one or nore netallic pignments, one or

nore gas-rel easi ng conpounds, and possibly one or nore enbittering agents
associftmdtioMal Bppikatias WegodnersEréoetiscribes a multi-particulate formulation using a

plastic polymer (Eudragit® NE30D) which, because of its plastic properties and the
concomitant use of a plasticizer, makes it difficult to crush said formulation. However, no

provision is made with this formulation to prevent extraction by solvent.

At present, sustained release formulations therefore exist which use different galenic ploys
to obtain this modified release, but none of the systems described can guard against the
ilegal extraction of the active ingredient. Such a formulation therefore needs to be

developed.

An object of the present invention is therefore to provide pharmaceutical formulations

specifically designed to prevent the inappropriate use of medicinal drugs.

An object of the present invention is to provide pharmaceutical formulations to guard against

illicit extraction of the active ingredient.

An object of the present invention is to provide medicinal compounds, particularly oral
compounds, specially formulated to provide greater security against the problems of

inappropriate use of medicinal drugs.

An object of the present invention is to provide pharmaceutical formulations that remedy and
add to existing devices in order to reduce and render impossible the inappropriate use of



The present invention therefore provides pharnmaceutical formulations
“conprising the use of a plurality of galenic ploys to render inpossible
each of the techniques encountered at the tinme of inappropriate use. These
formul ati ons, based on the above-nentioned granules, are nonolithic
(tablets) or multi-particulate in form Said granules according to the
invention therefore conprise a pluraBity of |ayers of different

conposi tion each with a particular function. 4 Froma physical point of
view, the granules are aggregates of various crystallised or anorphous
powclel"“eﬁiiiil"laiI glugs. The granul es according to the present invention are
intended in particular for oral admnistration, and nore particularly to

be swal | owed as they are. The granul es accordi 0 sent i nvention
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granul es have a nmulti-layer structure. The active ingredient is deposited

on the core and thus fornms a | ayer or cortex deposited around the core or
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is also solid. The present invention is therefore based on the developnent
of a novel nulti-particulate oral form The granules according to
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cellulose, starch and mixfures thereof,

said granules also comprising, supported on said solid core, the following compounds:

- one or more colouring agents,

- one or more metallic pigments,

- one or more gas-releasing compounds, and

- possibly one or more embittering agents associated with the active ingredient.

The present invention therefore provides pharmaceutical formulations comprising the use of
a plurality of galenic ploys to render impossible each of the techniques encountered at the
time of inappropriate use. These formulations, based on the above-mentioned granules, are
monolithic (tablets) or multi-particulate in form. Said granules according to the invention

therefore comprise a plurality of layers of different composition each with a particular

function.

The expression "granule” refers to a preparation consisting of solid dry grains, each forming

an aggregate of powder particles of sufficient solidity to allow various processing steps.



~calciumderived m neral conpounds may be cited. The solid core may al so
conpri se sol ubl e supports anong which may be cited sonme solid PEG grades,
REG 4000 or PEG 6000 in particular. The expression "silicone derivatives"
refers to silicone and silicone precipitates obtained from al kal
silicates, notably Aerosil(r), or alternatively talc, bentonite or kaolin.
The expression "cal ci um derivatives" 4efers to crystalline excipients
derived from cal ci um hydroxi de, products insoluble in water used in
medicine as dilutants or filler agents and al so as abrasives. The
expression "potassiumderivatives" refers in particular to potassium
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core of tqf gran Iesrgécording to the invention, magnesi um derivatives,
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according to the invention also conprise one or nore col ouring agents. The
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ones generally used to extract or solubilize the active ingredients. The
col oration obtained nakes it possible to see malicious additions to a
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sol ubilization after crushing the pharmaceutical form and any subsequent
ingestion. Simlarly, if chewed, an identical enanengn | s phserved. 6
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superficial layer of the conpound, 1 n other words the one that can be seen
on the surface. The granul es according to the invention also conprise in

t hei r Thé Icdfd B e Yrenés Ml alsbP Gedided bata supbease \ghish the partibles wé theci nal
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The present invention is therefore based on the development of a novel multi-particulate oral

form.
The granules according to the invention have an active ingredient layer.

Depending on the final pharmacological parameters required, the first layer may be covered
by other polymeric layers using different coating polymers together with the various additives

currently used such as plasticizers, solubilizers, lubricants, anti-adherents and so on.

The granules according to the invention comprise a solid core preferably chosen from
supports insoluble in aqueous or alcoholic solvents. By choosing insoluble supports to form
the solid core of the granules according to the invention, complete solubilization of the

granule is prevented if it is crushed.

The solid core of the granules may also comprise a mixture of compounds, in particular a

mixture of insoluble supports. Thus, a mixture of saccharose and starch or silicone- or



The use of these galenic solutions gives the final pharmaceutical form
maxi mum guar ant eed security against the inappropriate use of this form In
a'preferred form the above-nentioned granul es al so conprise a binder, of
which the role is to bind the particles to one another, in other mords to
ensure perfect cohesion of the granule. Binders therefore ensure good
cohesion of the active ingredient an® the core of the granul es.

Accordi ngly, binders, like the actl ve i ngredient, are deposited around the
core of the granules. Mst of the gphi lic exci pi ents that produce
vi scoGalcisgy- @RWVGH@'"%%CFPWL@GWHE‘EE nd gum tragacanth, nethyl cellul ose

and carboxy nethyl cellul ose, gel atl ne, starches, mal t odextrins, PEG 4000
and 6000 in al coholic solutjon, vi done in agyeou r cohol i ¢
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nacro@%?@ﬁ?&@Fldes as mell as mixtures thereof. A binder chosen fromthe
above groups may al so be used for particular properties; for exanple it
may be beneficial to use as a binder pH dependent eXCIB ts, suc
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preferred enbodi nent, the granules according to the invention also
conprise one or nore enbittering agents. Preferably, said enmbittering
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The granules according to the invention also comprise one or more metallic pigments.

The presence of colorants and metallic pigments also makes it possible to see any
solubilization after crushing the pharmaceutical form and any subsequent ingestion.

Similarly, if chewed, an identical phenomenon is observed.

The colorants and metallic pigments may be placed anywhere in the different layers of the

granules according to the invention.



8 and cal ci um carbonate. Anmong the col ouring agents for the granul es
~according to the invention may be cited in particular colouring agents
that are sol uble in aqueous solvents and col ouring agents that are sol uble
in alcoholic solvents. Arong the colouring agents that are soluble in

et hanol may be cited in particular the follow ng: neutral red, brilliant

bl ue FDC, etc. From anpong col ouring &gents soluble in water, conventional
food col ourings are used. The col ourings used in the context of the
present invention are in particular those listed in Directive 95145/ EC of
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may al so conprise a coating consisting of a coating agent selected from

the group of wax derivatives, glastlmzers éfllmformn 3;3? nts umlac,
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security against the inappropriate use of this form.

In a preferred form, the above-mentioned granules also comprise a binder, of which the role
is to bind the particles to one another, in other words to ensure perfect cohesion of the
granule. Binders therefore ensure good cohesion of the active ingredient and the core of the

granules.

Accordingly, binders, like the active ingredient, are deposited around the core of the

granules.

Most of the hydrophilic excipients that produce viscous solutions, such as gum arabic and
gum tragacanth, methyl cellulose and carboxy methyl celiulose, gelatine, starches,
maltodextrins, PEG 4000 and 6000 in alcoholic solution, polyvidone in aqueous or alcoholic

solution, as well as solutions of saccharose, glucose or sorbitol may be cited as binders.

Binders for the granules according to the invention are chosen preferably from the group of
starch, saccharose, gum arabic, polyvinylpyrrolidone (PVP or polyvidone), hydroxypropyl
methylceliulose (HPMC), gum lac, hydroxypropyl cellulose (HPC), cellulose, polyols or
alginates, polyglycolysed glycerides (Gelucire®) or macrogolglycerides, particularly stearoyl

macrogolglycerides and also acrylic derivatives, as well as mixtures thereof.



The granul es according to the invention may al so be coated by a filmto

~ which one or nore excipients such as lubricants colours, sweeteners,

pl asticizers or anti-adherent agents are added. The granul es according to
t he -i nvention may al so conprise an enteric coating, consisting in
particul ar of nethacrylic polyners, notably Eudragit(r) L, gumlac or
HPMCP (hydr oxypropyl nethylcellul ose?phthal ate - hypronel | ose phthal ate).
Granul es of this type are therefore gastro-resistant. The presence of this
enteric coating may affect the bioavailability of the active ingredient,
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E420 sorbitol, E421 mannitol, E950 acesul fane K, E954 saccharin, stevia or
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cited antal gics and anal gesics. Anal gesics are painkillers. Anmong the

anal gesic categories may be cited in particul ar norphi ne-based centr al
anal gBseferablymsajshembittespg vagant ds)chogem-iam (e oy 96 Fefaianium BerZP3esi cs,

peri phekaks 2pAl gaiahS ANAING! Nesfeir!C bratnd) e BLaLkiRZ gRbAiouracil  (PROP),
phenylthiocarbamide (PTC), astringent compounds such as tannins, grapefruit flavour and

bitter cocoa flavour.

The presence of said embittering agent (or embittering promoter) such as Bitrex®
(denatonium benzoate) in intimate mixture with the active ingredient makes absorption by
accidental chewing or even after extraction and/or solubilization difficult if not impossible.
Said embittering agent in this case is solubilized at the same time as the active ingredient,

as differential separation is very difficult.

The use of this type of embittering compound gives a warning of deliberate or underhand
administration in the form of “cocktails” in water and alcohol mixtures, such as ice cubes and

vodka.

Among the gas-releasing compounds present in the granules according to the invention,
compounds chosen from the group of carbonates and bicarbonates in particular may be

cited.

More particularly, these compounds are chosen from the group of sodium bicarbonate,

sodium carbonate, sodium glycine carbonate, potassium bicarbonate, magnesium carbonate



Preferably, the active ingredients of the granules according to the

"~ invention are chosen fromthe group of morphine sul phate, oxycodone,
gama- hydr oxybutyric acid or one of its salts, buprenorphine, nodafinil,
dext-r opr opoxyphene, et hadone, tranadol, nalbuphine, t et r ahydr ocannabi nol
and benzodi azepi nes. According to a preferred enbodi nent, the granul es
according to the present invention dé not conprise an antagoni st of the
active ingredient. The granul es according to the present invention

t herefore have the advantage of not containing an agent that nodifies the
t her apBUERleiuBCIaRANA]- the active ingredient. Said granules therefore
provi de the therapeutic effect sought and that al one, in other words other
active conpounds, such as an antagoni st of the qgtlve |ngred|entg%fre not

used. Amoperthe fglousng ageRis: Top e GFanuipseARROIIng i | H\é(e@'i‘%maésbeaﬁ' fing to

t he prﬁl@tﬁ!Er béln\.flﬁﬂ{g' S4erfi® iR taré QBRbleSA ﬁ{?eb%s@ﬁ&h@%e doRfirifg agéfts that

Pre erably, granul es accordi ng to the invention conprise fromO0.2 %to
%b?l'a/\%]"ﬁ?lﬁ‘ '%‘CW'%§?|V%Sagent inrelation to the total weight of the

granul e. Preferably, the granules according to the invention conprise from

0.1 %to 5 %by weight of netallic pignents in relgtiqr oth tot%
wei ght’-\n@ﬂgtﬂ‘ié eleHiinDeaggnte ftiaataey solubie '@re&h"t‘ﬂoéé“%)b Gr diedgn; BATREAT MPent i on

conpr;o'ﬂgw goﬁétﬁra%éoobﬁman{oﬂﬂ)'e p\gcﬁg{b of gas-rel easing conpounds in relation
to the totadl weight of the granule. Preferably, in the granul es according

to the invention, the solid core represents from10 %to 85 % by weight in

rel at gpgy, Taﬁoha%oto% p@htg%mie ineateF, BN etiond Godd e@leﬂﬁngsrnre Rise@ MR so
relates to a pharnaceu ound conpri sin ranules a efl P% above.

g
The peelewingsi Mﬁﬁé’ntﬁ te seriext @ ﬁleeEreﬁ%"ta'"M‘?‘Hlf’@s reoin BRrtipURs HYsg 5tethil e as

defi n%aﬂe%ms;@@roa%ejutys%bg cfbnb@ﬁﬁng éo[&j? § kSrQBedn JcBEE, aREhdEdgy t he
active |ngre lent to he “i nsol ubl e su Ol’t Cﬁé) ovvderlngqlgﬁg&ordl to a

pr ef ePireetiverafBI3eEx: OI)fZOtM%CbFZQ@@s%CC& R GRPUIROE I OP ghparfl g‘él factive
i ngredi ek ditggm xed with the colouring agents, the netallic pignents and

t he gas-rel easi ng conpounds before the step of applying to the insoluble
support by powdering. The process according to the invention nay al so

conpr E98 MBS hdaISS 5O cited! Whiath 14 RIvtAain Bigh KaRP and BtHRABL | cul ar
by degggutnﬁ% Lgébg%atl ng agent inthe formof a filmon the granule by

filmcoating, followed if appropriate by a step of mxing with a |ubricant

and/ o, céérﬁfﬁ? ﬁ?&ﬂ‘c@lferlﬁ"ﬁﬁ@fﬁﬁ@@ F—:m%BQ/rﬁHnt GRE RitalR piikais| Used M GeRranuldne

structure o ranules according to the invention is Ilnged to thg use

of t hiagcqsding .t@ mm%wnvsnb@bgse {ilenismn aroestsiect@@earpéam?@% PRFsERt QndBe Subacs 8
St ructLf@ranule.

The use of these titanium-based pigments, such as CANDURIN®, proves very beneficial
because of the metallic glint they produce, even in very dark-coloured drinks such as Goca-

Cola®.

The coated granules comprise grains coated with one or more layers of mixtures of various

excipients.

The preferred coated granules according to the present invention therefore comprise an

additional tayer consisting of the coating agent.

The granules according to the invention may also comprise a coating consisting of a coating
agent selected from the group of wax derivatives, plasticizers (film-forming agents), gum lac,
polyvinylpyrrolidone, glycol polyethylene, cellulose derivatives such as HPMC or HPC,

saccharose, alginates, glycerides of fatty acids and methacrylic polymers.



~ When carrying out conparative granule preparation tests by a direct

granul ation process with different excipients normally used for

granul ation, it was observed that the results obtained for the granule
itself are satisfactory as regards appearance, friability and 12

di ssol uti on. However, the granul es obtained by this type of process have a
very high specific surface area whicB requires |arge amounts of coating
pol ymers according to the techniques in conventional use. The granul es
according to the invention are therefore characterised in that they have a
reduced specific surface area. Moreover, they are relatively snooth in

appeanfseRprabslonansx deivativéy réfeeyHoaatiirar or syhkretia peodtcteednsistingl opesterr i ng
step of the process for preparing the granukes accordi ng invention

. he,.
may aPb&toAsAs aRdaalgphals. pOMAIE Fois &l Te8RLISTRPeTAVE: &4 c‘b%‘?& foée% ergileous

bi ndepygrbes hIediSinSprépseationshi s spraying step and the powdering step are
preferably carried out sinultaneously or alternately. Preferably, the
above-nentioned powdering step is carried out at the sanme tine as a step

i N Whitg8 grarRidadficofding R th filentiors Alaytbisanbd e6ared B fidrtbiwnidh ane ef mbleese
steps ensures good cohesjon of the active jngredient on the core of the

gr anuP¥apients sygl A5tldyicants: GRIPUGT SWEFPDSRg p%al?cqeﬁ% op PBYAdRErSRC IR o t he
i nvenpygey. t herefore invol ves applying the active ingredient in powder form
to the above-nentioned particul ate support (or granule core), by
alternating the sequences of spraying the binder in solution form The

Pr oceshie afRId Sokdhd Rehé MRRtiorPMmalR¥soAdditprize A dradric efdting, ddneisthaywher i ng
step, one or nore steps in which the 8ran@|Le i S coatﬁg, C}.I-J;' i&%rti cul af by
depos Paitisgat semethaciviig PalyEIers: diotalle Rrdragh” thaum dagPH FPMGR (tMdpxypiogy

gr anuhp¥celliibse FORbIRD- hypPémEIRRk iphthaldidle | ow specific surface area of the
granul es "according to the invention therefore reduces the anount of

coating agent used and thus reduces dilution of the active ingredient in
sai d epaiuich &tRBWMRSare therefore gastro-resistant.

The presence of this enteric coating may affect the bioavailability of the active ingredient, in

particular by preventing degradation thereof in an acid environment.
The granules according to the invention may also comprise a sustained release coating.

Granules of this type modify or delay the release of the active ingredients (modified-release

granules).

This type of coating is obtained with coating agents comprising in particular Eudragit® S100
acrylate and methacrylate copolymers, gum lac, cellulose derivatives, particularly ethyl

cellulose, and acrylic derivatives.

The presence of this modified-release coating affects in particular the apparent half-life of

the active ingredient.

The granules according to the invention may also comprise a lubricant and/or flavour and/or

sweetener.

Among the lubricants used in the context of the present invention may be cited in particular

talc, magnesium stearate, silicone derivatives, particularly Aerosil® or waxes.



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

fl avour and/or sweetener, which nay themsel ves be prepared in granule form
i.n order eventually to be m xed with the active granul es. However, the
| ubr<i cants, flavours and sweeteners may al so be added before the
above-mentioned powdering step. Exanples The exanples below relate to
particul ar exanpl es of phar maceut i calO f or mul ati ons according to the
i nvention based on the above-nentioned granul es. Exanple 1: Morphine
Zglggate-based tabl ets 60 ng SR norphine sul phate tablets ny 60. 000

Among the flavours used in the context of the present invention may be cited the flavours

traditionally used in food additives.

The sweeteners used in the context of the present invention are in particular those listed in
Directive 94/35/EC of 30 June 1994 on sweeteners for use in foodstuffs (amended by
Directive 2006/25/EC of 5 July 2008). Thus, E951 aspartame, E420 sorbitol, E421 mannitol,
E950 acesulfame K, E954 saccharin, stevia or thaumatine in particular may be cited.

The granules according to the invention may comprise any active ingredient used in
therapeutic pharmacy and combinations thereof. Among the preferred active ingredients

may be cited antalgics and analgesics.

Analgesics are painkillers. Among the analgesic categories may be cited in particular
morphine-based central analgesics (morphine derivatives), non-morphine-based central

analgesics, peripheral analgesics and others such as benzodiazepines.

Preferably, the active ingredients of the granules according to the invention are chosen from
the group of morphine sulphate, oxycodone, gamma-hydroxybutyric acid or one of its salts,
buprenorphine, modafinil, dextropropoxyphene, methadone, tramadol, natbuphine,

tetrahydrocannabinol and benzodiazepines.

According to a preferred embadiment, the granules according to the present invention do not
comprise an antagonist of the active ingredient. The granules according to the present
invention therefore have the advantage of not containing an agent that modifies the

therapeutic action of the active ingredient.

Said granules therefore provide the therapeutic effect sought and that alone, in other words

other active compounds, such as an antagonist of the active ingredient, are not used.

According to another preferred embodiment, the granules according to the present invention

do not comprise an ion exchange resin.

Preferably, the granules according to the invention comprise from 0.5 % to 60 % by weight of

active ingredient in relation to the total weight of the granule.



Ngrggi ne sul phate Bitret 0.200 0. 133 Sodi um bi carbonat e 15. 000
10.
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Preferably, the granules according to the invention comprise from 0.2 % to 4 % by weight of

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

Preferably, the granules according to the invention comprise from 0.1 % to 5 % by weight of

metallic pigments in relation to the fotal weight of the granule.

Preferably, the granules according to the invention comprise from 5 % to 20 % by weight of

gas-releasing compounds in relation to the total weight of the granule.

Preferably, in the granules according to the invention, the solid core represents from 10 % to

85 % by weight in relation to the total weight of the granule.

The present invention also relates to a pharmaceutical compound comprising granules as

defined above,

The present invention also relates to a process of preparing a granule as defined above,
characterised in that it comprises a step of applying the active ingredient to the insoiuble

support by powdering.

According to a preferred embodiment of the process according to the invention, the active
ingredient is mixed with the colouring agents, the metallic pigments and the gas-releasing

compounds before the step of applying to the insoluble support by powdering.

The process according to the invention may also comprise, after the powdering step, a
granule coating step, in particular by depositing the coating agent in the form of a film on the
granule by film-coating, followed if appropriate by a step of mixing with a lubricant and/or

flavour and/or sweetener and/or colour or metallic pigment.

The structure of the granules according to the invention is linked to the use of this particular

process which produces granules with a core-cortex structure.

When carrying out comparative granule preparation tests by a direct granuiation process
with different excipients normally used for granulation, it was observed that the results
obtained for the granule itself are satisfactory as regards appearance, friability and



~ HPMC 100000 SR 65.000 43.33 Aerosil(r) 972 1.000 0.67 Candurin(r) bl ue
Anber  0.500 0.33
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dissolution. However, the granules obtained by this type of process have a very high specific
surface area which requires large amounts of coating polymers according to the techniques

in conventional use.

The granules according to the invention are therefore characterised in that they have a
reduced specific surface area. Moreover, they are relatively smooth in appearance and have

a fairly regular form.

The above-mentioned powdering step of the process for preparing the granules according to
the invention may also comprise a step in which an alcoholic, hydroalcoholic or aqueous

binder solution is sprayed.

This spraying step and the powdering step are preferably carried out simuitaneously or

alternately.

Preferably, the above-mentioned powdering step is carried out at the same time as a step in

which a binder is sprayed in solution form.

The combination of these steps ensures good cohesion of the active ingredient on the core

of the granules.

An advantageous way of carrying out the process according to the invention therefore
involves applying the active ingredient in powder form to the above-mentioned particulate
support (or granule core), by alternating the sequences of spraying the binder in solution

form.

The process according to the invention may also comprise, after the powdering step, one or
more steps in which the granule is coated, in particular by depositing the coating agent or

agents in the form of a film on the granule by film-coating.

For coating, the low specific surface area of the granules according to the invention therefore
reduces the amount of coating agent used and thus reduces dilution of the active ingredient

in said coated granules.

A preferred embodiment of the process according to the invention is a process comprising,



. Patent blue 0.500 0.33 SEPIFILMr) LP014 4.500 3.00 Talc 3.000 2.00
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after the coating step, a step of mixing with a lubricant and/or flavour and/or sweetener,
which may themselves be prepared in granule form in order eventually to be mixed with the

active granules.

However, the lubricants, flavours and sweeteners may also be added before the above-

mentioned powdering step.
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Examples

The examples below relate to particular examples of pharmaceutical formulations according
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to the invention based on the above-mentioned granules.

Example 1: Morphine sulphate-based tablets

96 al cohol

60 mg SR morphine suiphate tablets

mg

%

i

6 alcohol

Qs

Morphine sulphate 60.000 40.00
Bitrex® 0.200 0.133
Sodium bicarbonate 15.000 10.00
HPMC 100000 SR 65.000 43.33
Aerosil® 972 1.000 0.67
Candurin® blue Amber 0.500 0.33
Patent blue 0.500 0.33
SEPIFILM® LP014 4.500 3.00
Talc 3.000 2.00
Magnesium stearate 0.300 0.20

Purified water

Qs

Theoretical as Qs
Dry theoretical mass 150.000 100.00
Theoretical content (mg/g) 400.00

The above-mentioned tablets were obtained using the following operating process:
An initial mixture (mixture 1) was prepared with denatonium benzoate (Bitrex®), silicone
(Aerosil® 972), talc, sodium bicarbonate (a gas-releasing compound) and patent blue

(colour). These compounds were mixed togetherin a Turbula® mixer for ten minutes.

A second mixture (mixture 2) was also prepared by introducing the active ingredient after
micronization into the mixer. All of this was then mixed with the HPMC for twenty minutes.

Next, mixture 1 was introduced into mixture 2 for a further twenty minutes.



Purified water X ogg or, @ Theoretical mass
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The resulting mixture was then used in direct compression in a Korsch 3 punch machine to
praduce tablets.

The tablets obtained were then film-coated with a coating suspension comprising

SEPIFILM® LP, colour and magnesium stearate.

Example 2: Oxycodone-based granules

SR oxycodone

Oxycodone

Mannitol granules 131.44 | 43.81
Microcrystalline cellulose 100.00 | 33.33
Bitrex® 0.100 | 0.03
Sodium glycine carbonate (SGC) 15.000 | 5.00
Povidone K30 9.000 3
Mannitol 60 30.000 | 10.00
Pigments ' 0.500 0.17
Colour 0.500 0.17
Ethy! cellulose 9.000 | 3.00
Hydrogenated ricin oil 2160 | 0.72
Talc

96°alcohol Qs

Purified water Qs

Theoretical mass Qs
Dry theoretical mass 300.000 100.00
Theoretical content (mg/g) 6.67

The above-mentioned granules were obtained using the following operating process:

First, an active suspension was prepared by preparing an aquecus suspension containing
the active ingredient (oxycodone), the binder (PVP), the pigment and the embittering agent
(Bitrex®).

Said suspension was then sprayed on the support (mannitol granules in a fluidised air bed)

and the granules were then dried in the air bed.



Dry theoretical mass 150. 000 100.00 Theoretical content (ng/Q) 400. 00
The above-nentioned tablets were obtained using the foll ow ng operating
process: An initial mxture (mxture 1) was prepared with denatoni um
benzoate (Bitret), silicone (Aerosil(r) 972), talc, sodium bicarbonate (a
gas-rel easi ng conpound) and patent blue (colour). These conpounds were

m xed together in a Turbula(r) mixer'®or ten mnutes. A second nixture
(m xture 2) was also prepared by introducing the active ingredient after

m croni zation .into the mxer. Al of this was then m xed wth th? |HPI\/I::for
rocrysiallin

t went f‘nrﬁnﬁi@{ xture (mixture 1) was prepared from granules of mannitol, mic ine

cellulose and glycine carbonate (a gas-releasing compound).

A second mixture {mixture 2) was also prepared from the above-mentioned granules
obtained from the active ingredient. These granules were dried then placed in the mixer
before the introduction of colours and lubricants.

Finally, mixtures 1 and 2 were mixed and measured.

Example 3: Buprenorphine-based capsules

Buprenecrphine 8.000 2.00
Neutral sugar starch 289.61 72.40
Bitrex”® 0.200 0.05
Sodium bicarbonate 26.250 6.56
Ethyl cellulose 9.000 2.25
Mannitol 60 30.000 7.50
Pigments 0.500 0.13
Colour 0.500 0.13
Agquacoat EC30D° 28.500 | 7.13
Plasticizers 6.840 1.71

Talc 0.600 0.15

alcohol - Qs

Purified water Qs

Theoretical mass Qs

Dry theoretical mass 400.000 | 100.00
Theoretical content (mg/g) 20.00

The above-mentioned capsules were obtained using the following operating process:

Neutral supports (sugar/starch) were placed in a conventional turbine and an aqueous
suspension was prepared containing the active ingredient (buprenorphine), the binder and
the embittering agent. Sodium bicarbonate (a gas-releasing compound) was then deposited
by powdering on the sugar and starch supports alternating the powdering and suspension

spraying phases.



15 The resulting m xture was then used in direct conpression in a Korsch 3
punch machi ne to produce tablets. The tablets obtained were then
f-ilmcoated with a coating suspension conprising SEPIFILMLP, colour and
magnesi um st earate. Exanple 2: thrycodone-based granul es The

above- nenti oned granul es were obtained using the follow ng operating
process: First, an active suspensionifvas prepared by preparing an aqueous
suspensi on containing the active ingredi ent (oxycodone), the binder (PVP),
the pignent and the enbittering agent (Bitret). 16 An initial mxture
(mixtd %gﬁywﬁﬁ§*%¥@%HW@8t??%ﬁ?@?%ﬂﬁ? s of mannitol, microcrystalline

cel lul ose and gl yci ne carbonate (a gas-rel easi ng conpound). A second

m xture (mxture 2) was al so gre ared fromthe a%&re- ntioned¥$ﬂgﬁyles
obt ai Actpating wasHben @ppiad Wiy AR AARPYS $HRREASIHP A & e ®pl aced
i Nt hgaBlickRy, Pedidtiaridit@lci nt roduction of col ours and lubricants. Finally,

m xtures 1 and 2 were m xed and neasured. Exanpl e 3: Buprenorphi ne-based
capsules 8 m SR bu renor hine ca sules Theoretical content (ng/q)20.00 The
aboveTHE gdnoRe et a Rt ibjetRidto ALiahatatlying steg tb hardealthofimg oper ati ng
process:

Finally, the granules were then divided into capsules.

Example 4: Modafinil-based capsules

modafinil 200.000 | 40.00
Neutral cellulose 187.86 | 37.57
Bitrex® 0.200 [ 0.04
Sodium carbonate 40.000 8.00
Povidone 30.000 6.50

| Pigments 0.500 0.10
Aerosil R972° 5.000 1
Colour 0.500
Methacrylic polymer 28.500
Plasticizer

96° alcohol

Purified water Qs
Theoretical mass _ Qs

Dry theoretical mass 500.000 | 100.00
Theoretical content (mg/g) 400.00

The above-mentioned capsules were obtained using the following operating process:

The cellulose supports were placed in a conventional turbine.

After micronization, the active ingredient was mixed with sodium carbonate and this mixture

was then applied by powdering on supports rotating in the turbine.



. Neutral supports (sugar/starch) were placed in a conventional turbine and
an agueous suspensi on was prepared containing the active ingredient
(‘bupr enor phine), the binder and the enbittering agent. Sodi um bi carbonate
(a gas-rel easing conpound) was then deposited by powdering on the sugar
and starch supports alternating the fomderlng and suspensi on spraying
phases. 17 The granul es obtai ned & then turbine dried. A coati ng was
then applied with an aqueous suspension of ethyl cellul ose conprising the
plast|C| a cqlour and talc, Th an [ ected. t
furthérs Vpﬁﬁa%ﬁ@ﬁ RIEP#EANY eE'ﬁF%n?mijlpWEf %Y H%COQP&%E'JI' g]e\%e'rne%tehen

di vi dadohdlicoP ¥R pHidet Solubs@nThie sélutidwdaf;ithem sbragedi ondhps wupporBr gitdrhatinget i cal
mass500 00 100.00 Theoretical content (ng/q)400.00 The above-nenti oned
caps uPi8 hehowdsEind PRSP usi ng the fol | owi ng operating process: The
cel l ul ose supports were placed in a conventional turbine. After

hi <. Rhs Biarbles s ime e e L fEs oumis A S el e R R RR R, o

t ur bi pewderihg step.
The coating suspension was prepared by preparing a suspension of methacrylic polymers to
which the plasticizer, lubricants and colour were added. This suspension was then subjected

to agitation then sprayed on the granules which had previously been obtained.

The coated granules obtained in this way were then dried once more and divided into

capsules.

Example 5: GHB (gamma-hydroxybutyric acid) granules

g (amount per

GHB ampoule ampoule %

GHB 1.75 57.48
Sugar spheres 0.61 11.48
Sodium bicarbonate 0.26 8.52
Shellac / gum lac (E 904) 0.20 6.56
Neusilin UFL2® 0.16 5.25
Sepifilm® LP014 0.02 0.66
Pharmacoat® 603 0.03 0.98
Talc 0.02 0.66
Embittering agent Bitrex" 6.56

C

96° alcohol
Purified water

Theoretical mass Qs

Dry theoretical mass 3.05 c

The microgranules of example 5 were prepared by loading the active ingredient (GHB) on

sugar spheres.



A solution was then prepared with the Bitrex(r) and pignents by
incorporating themin the al coholic PVP binder solution. This solution was
t-hen sprayed on the supports alternating with the powdering phases. The
grariul es obtained were then dried to elimnate the solvents used in the
active ingredient powdering step. The coating suspension was prepared by
preparing a suspension of nethacrylit®polymers to which the plasticizer,

| ubricants and col our were added. This suspension was then subjected to

agitation then sprayed on the granul es which had preyviously been obteai ned.
The. cdhp et AseRIee! GHERR A Wl Sochur) Dlssmenaineanecinp g miphuad FErEMn
di vi d@gagrtisuint ARFibRSetadiica®) Thd mbEnB thgaobtainky dasxwlshbyr i ¢ aci d) granul es
19 The active ingredient GHB was nmi xed with sodi um bi carbonate and the
conmpound Neusilin(r) (magnesi um al um nonetasilicate). The m xture thus

obt ai g gha\esmé tithadsoidont s pasRrdd With shelo!resin Gimdvethannl eyrderedasiiticm
shell ac resin and et hanol which V\%% t hen %dded to.the abo%ﬁ--c;renti oned
'l &

m xt upededrigdhe aBaye-BpRtaned MiktuEe-+ e SUGRSIPNSIRFIET 9N PO BATRY was t hen
dried and covered with a coating obtained froma mxture of the coating
agents Sepifilnm(r) and Pharmacoat (r) solubilized_ in water and, ethanol. All
o7 L hiAl ShAS WRBAMN TS BHLCOVEGRN Wt A OBt RET AR A5 UKo B PR o

obt ai B?Qntfs Sep¥itnMand PhfmabostteblublizéEmivatanghd ethandol ubi | i zed in water and
et hanol. Finally, the granules thus obtained were dried before adding talc
as a lubricant 20 Cains

All of this was then dried once again and covered with a second coating obtained from a

mixture of shellac resin and talc solubilized in water and ethanol.

Finally, the granules thus obtained were dried before adding talc as a lubricant.



1. Ganul e conprising a solid core on which an active ingredient is
supported, said core being chosen preferably frominsol uble supports, and
more particularly fromthe group of polyols, guns, silicone derivatives,
deri'vatives of calciumor potassium mneral conpounds such as dicalcic
phosphates, tricalcic phosphates and cal ci um carbonates, saccharose,

cel lul ose derivatives, particularly #crocrystalline ceIIquse et hyl
cel l ul ose and hydroxypropyl met hyl cel lul ose, starch and m xtures thereof,
said granul e al so conprising, supported on said solid core, the follow ng
conpo BS one or nore colouring agents, one or nore netallic pignents,
one or nore gas-rel easing conpounds, and optionally one or nore
enbltterln agents. 2. Granule according to claiml, chara terised in
Lhat fihe gReanis ESPIRIGBRPLFRISIOR EHES R aFNG TRECE} 5 SHPRT S PRBREISS and

bi car Beﬂét&%seﬁfbﬁbfé@b@aﬁ'ém GheGNiblé SUBPEIES AinkiNAtRet fiti@naHyPirerh thedjroup of
bi car bonat e, sodi um carbonate, sodi um glycine carbonate, ”pgot assi um

bi car PAWAEcIUMBFHISSNE SeBvatNeh Hesvatives CBICUAT eLPaTRTE, Mirgral EpRpgHads

accor gj,gg aE%&JI&@%ho@bl@étgé ltrieslck! phdBpRatek %Wbéﬂhuﬁheaﬂﬂi@h@tbhl gagphgroesl s are
titani um di oxi de- based gnents present on the s e Ofrgf gg@%ranu
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2. Granule according to claim 1, characterised in that the gas-releasing compound is
chosen from the group of carbonates and bicarbonates, and in particutar is chosen from the
group of sodium bicarbonate, sodium carbonate, sodium glycine carbonate, potassium

bicarbonate, magnesium carbonate and calcium carbonate.

3. Granule according to either claim 1 or claim 2, in which the metallic pigments are

titanium dioxide-based pigments present on the surface of said granule.

4, Granule according to any one of claims 1 to 3, characterised in that the active

ingredient is chosen from the group of antalgics and analgesics.

5. Granule according to any one of claims 1 to 4, characterised in that the active
ingredient is chosen from the group of morphine sulphate, oxycodone, gamma-
hydroxybutyric acid or one of its salts, buprenorphine, modafinil, dextropropoxyphene,

methadone, tramadol, nalbuphine, tetrahydrocannabinol and benzodiazepines.



8. Granule according to any one of clainms 1 to 7, characterised in that it
conprises fromO0.2 %to 4 % by weight of colouring agent, fromO0.1 %to 5
% by weight of metallic pignents and from5 %to 20 % by wei ght of
gas-rel easing conpounds in relation to the total weight of the granule.

9. Ganule according to any one of clains 1 to 8, characterised in that
the solid core represents from 10 % ¢b 85 % by weight in relation to the
total weight of the granule. 10. Pharmaceutical conpound conpri sing
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7. Granule according to any one of claims 1 to 6, characterised in that it comprises from

0.5 % to 60 % by weight of active ingredient in refation to the total weight of the granule.

8. Granule according to any one of claims 1 to 7, characterised in that it comprises from
0.2 % to 4 % by weight of colouring agent, from 0.1 % to 5 % by weight of metallic pigments
and from 5 % to 20 % by weight of gas-releasing compounds in relation to the total weight of

the granule.

9. Granule according to any one of claims 1 to 8, characterised in that the solid core

represents from 10 % to 85 % by weight in relation to the total weight of the granule.

10.  Pharmaceutical compound comprising granules according to any one of claims 1 to
9.

11. Process of preparing a granule according to any one of claims 1 to 9, characterised
in that it comprises a step of applying the active ingredient to the insoluble support by

powdering.

12. Process according to claim 11, in which the active ingredient is mixed with the
colouring agents, metallic pigments and gas-releasing compounds before the step of

applying to the insoluble support by powdering.



