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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method for the preparation of entacapone containing granules.

BACKGROUND OF THE INVENTION

[0002] Entacapone, ((E)-2-cyano-3-(3,4-dihydroxy-5-nitrophehyl)-N-diethyl-2 propenamide), is a catechol-O-metbyl
transferase (COMD inhibitor that is used in combination with levodopa and a dopa decarboxylase (DDC) inhibitor to
treat Parkinson’s disease (PD). It is commercially available as a stand-alone formulation under the trademarks Comtess®
and Comtan® and under trademark Stalevo® as a fixed combination (levodopa:carbidopa:entacapone: 50 mg:12.5 mg:
200 mg,100 mg:25 mg:200 mg and 150mg:37.5 mg:200 mg).
[0003] Special attention is required when managing the symptoms of late stage PD patients who experience severe
on-off fluctuations. Doctors usually prescribe them the stand-alone dosage form due to its flexibility in dosing. Those
patients, especially the ones having swallowing problems, would benefit if a smaller dosage from would be available.
[0004] EP 1112 065 B (WO 00/15196) discloses the stand-alone entacapone tablet currently on the market under the
tradenames Comtess® and Comtan®, and EP 1189 608 B (WO 01/01984) discloses the fixed combination product
marketed under the trademarks Stalevo®. US 2003/017 201A describes an oral, solid fixed dose composition comprising
entacapone, levodopa and carbidopa.

SUMMARY OF THE INVENTION

[0005] Applicants have discovered that it is possible to make an oral dosage form of entacapone that is more easily
swallowed while maintaining the oral bioavailability of entacapone.
[0006] It is one aspect of the invention to provide an oral dosage form comprising a pharmacologically effective amount
of entacapone as the sole drug substance, wherein the amount of entacapone in a portion of the oral dosage form is
from 35 % to 99 %, for instance from 48 % to 85 %, for instance from 50 % to 65 by weight of the portion.
[0007] It is a further aspect of the invention to provide a tablet comprising a pharmacologically effective amount of
entacapone was the sole drug substance.
[0008] It is a further aspect of the invention to provide a core tablet comprising a pharmacologically effective amount
of entacapone as the sole drug substance.
[0009] It is a further aspect of the invention to provide granules comprising a pharmacologically effective amount of
entacapone as the sole drug substance.
[0010] It is a further aspect of the invention to provide a granule mixture comprising granules having a pharmacologically
effective amount of entacapone as the sole drug substance, and one or more extragranular excipients.
[0011] It is a further aspect of the invention to provide a capsule comprising a pharmacologically effective amount of
entacapone as the sole drug substance.
[0012] It is a further aspect of the invention to provide any USG condition for the manufacture of a medicament wherein
COMT inhibitors are found to be useful, particularly conditions wherein levodopa potentiation is needed, for example
Parkinson’s disease and restless legs syndrome (RLS, a condition characterized by an irresistible urge to move the
legs, accompanied by other unpleasant sensations deep within the legs).
[0013] Additional aspects and advantages of the invention will be set forth in part in the description which follows, and
in part will be obvious from the description; or may be learned by the practice of the invention. The objects and the
advantages of the invention will be realized and attained by means of the elements and combinations particularly pointed
out in the appended claims
[0014] It is to be understood that both the foregoing general description and the following detailed description are
exemplary and explanatory only and do not restrict the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Fig.-1 shows the photographs of the present stand-alone tablet on the market (sold under the trademarks
Comtess® and Comtan®) and a tablet according to the invention, respectively.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The invention relates to a new dosage form of entacapone that not only satisfies the requirements of the patients
(such as those who have symptoms of late stage Parkinson’s Disease with severe on-off fluctuations and patients having
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difficulty with swallowing), but also allows simple and cost-effective manufacturing without compromising the technical
quality of the product.
[0017] The preparation of pharmaceutical compositions of entacapone has proved to be problematic. Entacapone is
quickly absorbed in the gastrointestinal tract, however, the water solubility of entacapone is very low. Due to the poor
solubility, the dissolution rate of entacapone can be a limiting factor for the absorption of entacapone in the gastro-
intestinal tract. The applicants have found that, in order to facilitate the absorption to the patient, entacapone having a
certain reduced particle size as discussed below is preferably used in the dosage forms of the invention.
[0018] Entacapone particles of reduced particle size, however, have tended to cause manufacturing problems, thereby
bringing about unnecessary delays in production. Potential problems related to reduced particle size include poor flow-
ability and agglomeration which may result in compromised content uniformity (i.e. a reproducible amount of entacapone
between different units).
[0019] As a solution to this problem, an oral dosage form of entacapone as well as methods for the preparation thereof
has been invented by the applicants, which reduces or avoids the manufacturing problems such as those described
above and improves the content uniformity while reducing the size of the final dosage form.
[0020] In one embodiment of the invention an oral dosage form is provided comprising a pharmacologically effective
amount of entacapone as the sole drug substance, wherein the amount of entacapone in a portion of the oral dosage
form is from 35 % to 99 % by weight of the portion.
[0021] In one embodiment of the invention an oral dosage form is provided comprising a pharmacologically effective
amount of entacapone as the sole drug substance in a portion of the oral dosage form from 48 % to 85 % by weight of
the portion.
[0022] In one embodiment of the invention an oral dosage form is provided comprising a pharmacologically effective
amount of entacapone as the sole drug substance in a portion of the oral dosage form from 50 % to 65 % by weight of
the portion.
[0023] The term "portion" of a dosage form can represent, for example, the dosage form excluding any outer coating
made of pharmaceutically acceptable excipients. The term "portion" of a dosage form can also represent, for example,
the dosage form excluding any capsule shell that contains the remainder of the dosage form.
[0024] Thus, where the dosage form is a core tablet, a "portion" of the dosage form can represent, for example, the
entire dosage form. Where the dosage form is a table comprising a core tablet coated with pharmaceutically acceptable
excipients, a "portion" of the dosage form can represent, for example, the tablet excluding the coating made of pharma-
ceutically acceptable excipients. Where the dosage form is a capsule, a "portion" of the dosage form can represent, for
example, the contents enclosed by the capsule shell.
[0025] Reference to entacapone as "the sole drug substance," indicates that no other substance is present in a
pharmacologically effective amount.
[0026] In one embodiment of the invention an oral dosage form is provided comprising a pharmacologically effective
amount of entacapone as the sole drug substance, wherein entacapone is in particulate form, at least 90% of entacapone
particles having a diameter less than 55 Pm, for instance at least 90 % of particles having a diameter less than 35 Pm.
The particle size distribution by volume is measured using Laser Diffraction Particle sizing (LPD) by adding 1 mg of
entacapone and 5 ml of hexadecane into a 5 ml beaker in ambient conditions and dispensing in an ultrasonic bath
(Decon FS300, Decon Laboratories Ltd. U.K.) for 60 seconds and measuring the sample using the Malvern droplet and
particle size analyser (2600C, model 2805LO, Malvern Instruments Ltd., U.K.) having a lens with the focal length of 63
mm. The percent values are calculated from the mean cumulative volume size curve using the Malvern 2600 software
version B.22.
[0027] In one embodiment of the invention at least 90 % of entacapone particles have a diameter less than 35 Pm.
[0028] In one embodiment of the invention not more than 20 % of entacapone particles have a diameter less than 2 Pm.
[0029] In one embodiment of the invention an oral dosage form comprising entacapone as the sole drug substance
is provided allowing at least 50 % of entacapone to be released within the first 30 minutes in a dissolution test (Apparatus
2 (USP), paddles at 50 rpm, pH 5.5) from said dosage form.
[0030] In one embodiment of the invention an oral dosage form comprising entacapone as sole drug substances is
provided allowing at least 60 % of entacapone to be released within the first 45 minutes in a dissolution test (Apparatus
2 (USP), paddles at 50 rpm; pH,5.5) from said dosage form.
[0031] The oral dosage form according to the invention may be a tablet, a core tablet, a capsule or the like.
[0032] In one embodiment the dosage form of the invention comprises a binder. The binder may be, for instance one
or more of following : acacia, alginic acid (Kelacid, Protacid, Satialgine H8), carbomer (Acritamer, Carbopol, Pemulen,
Ultrez), carboxymethylcellulose sodium (Akucell, Aquasorb, Blanose, Finnfix, Nymcel, Tylose), ceratonia (Meyprofleur),
cottonseed oil, dextrin, (Avedex, Caloreen, Crystal Glum, Primogran W), dextrose (Caridex, Dextrofin, Lycedex PF,
Roferose, Tabfine D-100), gelatin (Cryogel, Instagel, Solugel), guar gum (Galactosol, Meprogat, Meyprodor, Meyprofin,
Meyproguar), hydrogenated vegetable oil type I (Akofine, Lubritab, Sterotex, Dyhasan P60, Softisan 154, Hydrocote,
Lipovol,HS-K, Sterotex HM), hydroxyethyl cellulose (Alcoramnosan, Cellosize; Idroramnosan, Liporamnosan, Natrosol,
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Tylose PHA), hydroxyethylmethyl cellulose (Culminal, Tylopur MH, Tylopur MHB, Tylose, MB, Tylose MH, Tylose MHB),
hydroxypropyl cellulose (Klucel, Methocel, Nisso HPC), low substituted hydroxypropyl cellulose, hypromellose (Benecel
MHPC, Methocel, Metolose, Pharmacoat, Spectracel 6, Spectracel 15, Tylopur); magnesium aluminium silicate (Carri-
sorb, Gelsorb, Magnabite, Neusilin, Pharmsorb, Veegum), maltodextrin (C*Dry,MD, Glucidex, Glucodry, Lycatab DSH,
Maldex, Maltagran, Maltrin, Maltrin QD, Paselli MD 10 PH, Star-Dri) maltose (Advantose 100), methylcellulose (Benecel,
Culminal MC, Methocel, Metolose), microcrystalline cellulose (Avicel PH, Celex, Celphere, Ceolus KG, Emcocel, Ethi-
spheres, Fibrocel, Pharmacel, Tabulose, Vivapur), polydextrose (Litesse), polyethylene oxide (Polyox), polymethacr-
ylates (Eastacryl 30D, Eudragit, Kollicoat MAE 30D, Kollicoat MAE 30DP), povidone (Kollidon, Plasdone), sodium alginate
(Kelcosol, Keltone, Protanal); starch (Aytex P, Fluftex W, Instant Pure-Cote, Melojel, Meritena Paygel 55, Perfectamyl
D6PH, Pure-Bind, Pure-Cote, Pure-Dent, Pure-Gel, Pure-Set, Purity 21, Purity 826, Tablet White), pregelatined starch
(Instastarch, Lycatab C, Lycatab PGS, Merigel, National 78-1551, Pharma-Gel, Prejel, Sepistab ST 200, Spress B820,
Starch 1500 G, Tablitz, Unipure LD, Unipure WG 220), stearic acid (Crodacid, Emersol Hystrene, Industrene, Kortacid
1895, Pristerene), sucrose and zein.
[0033] In one embodiment of the invention the amount of the binder in a portion or the oral dosage form is from 0.5
% to 64.5 %, for instance from 1 % to 35 % by weight of the portion.
[0034] In one embodiment the binder is one or more of povidone, hypromellose, hydroxypropyl cellulose, methylcel-
lulose and gelatine.
[0035] In one embodiment the binder is povidone. In one embodiment the binder is povidone and the amount of the
binder in a portion of the oral dosage form is from 0.5 % to 8 for instance from 3 % to 6% by weight of the portion.
[0036] In one embodiment of the invention the binder is a binder suitable for use in hot melt granulation (hot melt
binder). Such a binder may be, for example one or more of the following: Polyethylene glycol (Breox PEG, Carbowax,
Hodag PEG, Lutrol E), Stearic acid, Paraffin, Castor oil, hydrogenated (Castorwax, Castorwax MP 70, Castorwax MP
80, Opalwax, Sinulsol), Carnauba wax, Candelilla wax, Cottonseed oil, hydrogenated (Lubritab, Sterotex), glycerol
monostearate (Advawax 140, Atmul 67, Citomulgin M, Estol 603, Hodag GMS, Myvaplex 600P), acetylated glyceryl
monostearate; sorbitan monostearate (Capmul S, Liposorb S, Protachem SMS, Span 60), hexadecyl palmitate, octadecyl
stearate, glycerol trimyristate (Dynasan 114), glyceryl trilaurate (Dynasan 112), glyceryl tripalmitate (Dynasan 116),
glyceryl tristearate (Dynasan 118) and glyceryl behenate (Compritol 888 Ato).
[0037] In one embodiment of the invention the hot melt binder is polyethylene glycol. In one embodiment of the invention
the hot melt binder is polyethylene glycol and the amount of the hot melt binder in a portion of the oral dosage form is
from 15 % to 65 %, for instance from 25 % to 30 % by weight of the portion.
[0038] The dosage form according to the invention may further include, for instance one or more of disintegrants,
fillers, solubility enhancers, glidants, lubricants (if applicable, for example, if tabletting) as well as other pharmaceutical
excipients.
[0039] In one embodiment the dosage form according to the invention comprises a disintegrant. The disintegrant may
be, for instance one or more of following: alginic acid (Kelacid, Protacid, Satialgine H8), calcium phosphate, tribasic (Tri-
Cafos, TRI-CAL WG, TRI-TAB), carboxymethylcellulose calcium (ECG 505, Nynicel ZSC), carboxymethylcellulose so-
dium (Akucell, Aquasorb, Blanose, Finnfix, Nymcel Tylose v CB), colloidal silicon dioxide (Aerosil, Cab-O-Sil, Cab-O-
Sil M-5P, Wacker HDK), croscarmellose sodium (Ac-Di-Sol, Explocel, Nymcel ZSX, Pharmacel XL, Primellose, Solutab,
Vivasol), crospovidone (Kollidon CL, Kollidon CL-M, Polyplasdone XL, Polyplasdone XL-10), docusate sodium, guar
gum (Galactosol, Meprogat, Meyprodor, Meyprofin, Meyproguar), low substituted hydroxypropyl cellulose, magnesium
aluminun silicate (Carrisorb, Gelsorb, Magnabite, Neusilin, Pharmsorb, Veegum), methylcellulose (Benecel, Culminal
MC, Methocel, Metolose), microcrystalline cellulose (Avicel PH, Celex, Celphere, Ceolus KG, Emcoel, Ethispheres,
Fibrocel, Pharmacel, Tabulose, Vivapur), povidone (Kollidon, Plasdone) sodium alginate (Kelcosol, Keltone, Protanal),
sodium starch glycolate (Explotab, Primojel, Vivastar P), polacrilin potassium (Amberlite IRP88), silicified microcrystalline
cellulose (ProSolv), starch (Aytex P, Fluftex W, Instant Pure-Cote, Melojel, Meritena, Paygel 55, Perfectamyl D6PH,
Pure-Bind, Pure-Cote, Pure-Dent, Pure-Gel, Pure-Set, Purity 21, Purity 826, Tablet White) or pre-gelatinezed starch
(Instanstarch, Lycatab C, Lycatab PGS, Merigel, National 78-1551, Pharma-Gel, Prejel, Sepistab ST 200, Spress B820,
Starch 1500 G, Tablitz, Unipure LD and Unipure WG220).
[0040] In one embodiment of the invention the amount of the disintegrant in a portion of the oral dosage form is from
0.5 % to 64.5 %, for instance from 2 % to 40 % by weight of the portion.
[0041] In one embodiment the disintegrant is one or more of croscarmellose sodium, crospovidone, low substituted
hydroxypropyl cellulose, microcrystalline cellulose and sodium starch glycolate.
[0042] In one embodiment the disintegrant is croscarmellose sodium. In one embodiment the disintegrant is croscar-
mellose sodium and the amount of the disintegrant in a portion of the oral dosage form is from is 0.5 % to 35 %, for
instance from 18 % to 27 %, for instance from 20 % to 25 % by weight of the portion.
[0043] In one embodiment, the disintegrant is microcrystalline cellulose. In one embodiment, the disintegrant is mi-
crocrystalline cellulose and the amount of microcrystalline cellulose in a portion of the oral dosage form is from 0.5 %
to 64.0 %, for instance from 5% to 20 % by weight of the portion.
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[0044] In one embodiment the disintegrant comprises croscarmellose sodium and microcrystalline cellulose, and the
proportion of croscarmellose sodium to microcrystalline cellulose is from 0.5:99.5 to 99.5:0.5 by weight, for instance
from 40:60 to 80:20 by weight in a portion of the oral dosage form.
[0045] In one embodiment the disintegrant is low substituted hydroxypropyl cellulose (L-HPC). In one embodiment
the disintegrant is low substituted hydroxypropyl cellulose and the amount of the disintegrant in a portion of the oral
dosage form is from is 0.5 % to 40 %, for instance from 15 % to 35 % by weight of the portion.
[0046] In one embodiment the dosage form according to the invention comprises a solubility enhancer. The solubility
enhancer may be, for instance one or more of the following: cyclodextrins (Cavitron, Encapsin, Rhodocap, Kleptose),
glyceryl monostearate (Abracol SLG, Admul, Myvaplex 600P), lecithin, poloxamer (Lutrol, Monolan, Pluronic), polyox-
yethylene fatty acid esters (polysorbates) (Tween), docusate sodium (Cropol), sodium lauryl sulphate (Elfan 240, Maprofix
563), sorbitan esters (sorbitan fatty acid esters) (Span), polyvinyl pyrrolidone, polyethylene glycol (PEG), lauryl macrogol
glyceride (Gelucire) and d-alpha-tocophenyl PEG succinate (Vitamin E TPGS NF).
[0047] In one embodiment the solubility enhancer is one or more of polyethylene glycol, polyvinyl pyrrolidone, lauryl
macrogol glyceride and d-alpha-tocophenyl PEG succinate.
[0048] In one embodiment the dosage form according to the invention comprises a filler which may be used e.g. as
a processing aid. The filler may be, for instance one or more of calcium carbonate (Barcroft, Cal-Carb, CalciPure, Destab,
MagGran, Millicarb, Pharma-Carb, Precarb, Sturcal, Vivapres Ca), calcium phosphate, dibasic anhydrous (A-TAB, Di-
Cafos A-N, Emcompress Anhydrous, Fujicalin), calcium phosphate, dibasic dihydrate (Cafos, Calipharm, Calstar, Di-
Cafos, Emcompress), calcium phosphate tribasic (Tri-Cafos, TRI-CAL WG, TRI-TAB), calcium sulphate (Destab, Drierite,
Snow White, Gal-Tab, Compactrol, USG Terra Alba), cellulose powdered (Arbocel, Elcema, Sanacel, Solka-Floc), sil-
icified microcrystalline cellulose (ProSolv), cellulose acetate, compressible sugar (Di-Pac), confectioner’s sugar, dex-
tranes (Candex, Emdex), dextrin (Avedex, Caloreen, Crystal Gum, Primogran W), dextrose (Caridex, Dextrofin, Lycadex
PF, Roferose, Tabfine D-100), fructose (Advantose, Fructamyl, Fructofin, Krystar), kaolinLion, Sim 90), lactitol (Finlac
ACX, Finlac DC, Finlac MCX), lactose (Aero Flo 20, Aero Flo 65, Anhydrox, CapsuLac, Fast-Flo, FlowLac, Granular,
InhaLac, Lactochem, Lactohale, Lactopress, Microfine, Microtose, Pharmatose, Prisma Lac, Respitose, SacheLac,
SorboLac, Super-Tab, Tablettose, Wyndale, Zeparox), magnesium carbonate, magnesium oxide (MagGran MO), mal-
todextrin (C*Dry MD, Glucidex, Glucodry, Lycatab DSH, Maldex, Maltagran, Maltrin, Maltrin QD, Paselli MD 10 PH, Star-
Dri), maltose (Advantose 100), mannitol (Mannogem, Pearlitol), microcrystalline cellulose (Avicel PH, Celex, Celphere,
Ceolus KG, Emcocel, Ethispheres, Fibrocel, Pharmacel, Tabulose, Vivapur), polydextrose (Litesse), simethicone (Dow
Corning Q7-2243 LVA, Cow Corning Q7-2587, Sentry Simethicone), sodium alginate (Kelcosol, Keltone, Protanal),
sodium chloride (Alberger), sorbitol (Liponec 70-NC, Liponic 76-NC, Meritol, Neosorb, Sorbifin, Sorbitol Instant, Sorbo-
gem), starch (Aytex P, Fluftex W, Instant Pure-Cote, Melojel Meritena Paygel 55, Perfectamyl D6PH, Pure-Bind, Pure-
Cote, Pure-Dent, Pure-Gel, Pure-Set, Purity 21, Purity 826, Tablet White), pregelatinized starch (Instastarch, Lycatab
C, Lycatab PGS, Merigel, National 78-1551, Pharma-Gel, Prejel, Sepistab ST 200, Spress B820, Starch 1500 G, Tablitz,
Unipure LD, Unipure WG220), sucrose, trehalose and xylitol (Klinit, Xylifin, Xylitab, Xylisorb, Xylitolo).
[0049] In one embodiment the filler is one or more of silicified microcrystalline cellulose, microcrystalline cellulose and
pregelatinized starch.
[0050] In one embodiment the dosage form according to the invention comprises a glidant. The glidant may be, for
instance one or more of the following: tribasic calcium phosphate (Tri-Cafos, TRI-CAL, TRI-TAB), calcium silicate,
cellulose, powdered (Arbocel, Elcema, Sanacel, Solka-Floc), colloidal silicon dioxide (Aerosil, Cab-O-Sil, Cab-O-Sil M-
5P, Wacker HDK), magnesium silicate, magnesium trisilicate, starch Aytex P, Fluftex W, Instant Pure-Cote, Melojel,
Meritena, Paygel 55, Perfectamyl D6PH, Pure-Blind, Pure-Cote, Pure-Dent, Pure-Gel, Pure-Set, Purity 21, Purity 826,
Tablet White and talc (Altalc, Luzenac, Luzenac Pharma, Magsil Osmanthus, Magsil Star, Superior).
[0051] In one embodiment the glidant is colloidal silicon dioxide and/or talc.
[0052] In case the dosage form is a tablet or a core tablet a lubricant may be used to improve the tabletting. The
lubricant may be for instance one or more of following: calcium stearate (HyQual), glycerine monostearate (Capmul
GMS-50, Cutina GMS, Imwitor 191 and 900, Kessco GMS, Lipo GMS 410, 450 and 600, Myvaplex 600P, Myvatex,
Protachem GMS-450, Rita GMS, Stepan GMS, Tegin, Tegin 503 and 515, Tegin 4100, Tegin M, Unimate GMS), glyceryl
behenate (Compritol 888 ATO), glyceryl palmitostearate Precirol ATO 5), hydrogenated castor oil (Castorwax, Castorwax
MP 70, Castorwax MP 80, Croduret, Cutina HR, Fancol, Simulsol 1293), hydrogenated vegetable oil type I (Akofine,
Lubritab, Sterotex, Dynasan P60, Softisan 154, Hydrocote, Lipovol HS-K, Sterotex HM), magnesium lauryl sulphate,
magnesium stearate, medium-chain triglycerides (Captex 300, Captex 355, Crodamol GTC/C, Labrafac CC, Miglyol
810, Miglyol 812, Myritol, Neobee M5, Nesatol, Waglinol 3/9280), poloxamer (Lutrol, Monolan, Pluronic, Supronicm
Synperonic), polyethylene glycol (Carbowax, Carbowax Sentry, Lipo, Lipoxol, Lutrol E, Pluriol E), sodium benzoate
(Antimol), sodium chloride (Alberger), sodium lauryl sulphate (Elfan 240, Texapon K12P), sodium stearyl fumarate (Pruv),
stearic acid (Crodacid E570, Emersol, Hystrene, Industrene, Kortacid 1895, Pristerene), talc (Altalc, Luzenac, Luzenac
Pharma, Magsil Osmanthus, Magsil Star, Superiore), sucrose stearate (Surfhope SE Pharma D-1803 F) and zinc stearate
(HyQual).
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[0053] In one embodiment, the lubricant is one or more of glyceryl behenate, magnesium stearate, sodium lauryl
sulphate and sucrose stearate.
[0054] In one embodiment the lubricant is magnesium stearate. In one embodiment the lubricant is magnesium stearate
and the amount magnesium stearate in a portion of the oral dosage form is from 0.1 % to 3 % by weight of the portion.
[0055] In one embodiment of the invention the dosage form is a coated tablet. In one embodiment of the invention the
tablet is coated, for instance with a cellulose derivative or polyvinyl alcohol based coating, polyethylene glycols, acrylate
polymers or sugar coating or mixtures thereof. Preferably, a water based coating is used.
[0056] In one embodiment of the invention the coating comprises dyes, colour lakes, or pigments, such as iron oxides,
for instance yellow or red irons oxides and titanium dioxide.
[0057] In one embodiment of the invention the dosage form is a coated tablet and the weight of the tablet coating is
from 0.5 to 10 % compared with the weight of the core tablet, for instance from 1 to 4 % compared with the weight of
the core tablet.
[0058] In one embodiment of the invention an oral dosage form is provided comprising entacapone as the sole drug
substance and a disintegrant, wherein the amount of entacapone in a portion of the oral dosage form is from 35 % to
99 %, for example from 48 % to 85 %, for example, from 50 % to 65 % by weight of the portion and the amount of the
disintegrant is from 0.5 % to 64.5 %, for example from 2 % to 40 % by weight of the portion.
[0059] In one embodiment of the invention an oral dosage form is provided comprising entacapone as the sole drug
substance, a disintegrant and a binder, wherein the amount of entacapone in a portion of the oral dosage form is from
35 % to 99 %, for example from 48 % to 85 %, for example from 50 % to 65 % by weight of the portion and the amount
of the disintegrant is from 0.5 % to 64.5 %, for example from 2 % to 40 % by weight of the portion and the amount of
the binder is from 0.5 % to 64.5 %, for instance from 1% to 35 % by weight of the portion.
[0060] In one embodiment of the invention an oral dosage form is provided comprising entacapone as the sole drug
substance and croscarmellose sodium, wherein the amount of entacapone in a portion of the oral dosage form is from
35% to 99 %, for example from 48 % to 85 %, for example from 50 % to 65 % by weight of the portion and the amount
of croscarmellose sodium is from 0.5 % to 35 %, for example from 18% to 27%, for example from 20 % to 25% by weight
of the portion.
[0061] In one embodiment of the invention an oral dosage form is provided comprising entacapone as the sole drug
substance; croscarmellose sodium and povidone, wherein the amount of entacapone in a portion of the oral dosage
form is from 35 % to 99 %, for example from 48 % to 85 %, for example from 50 % to 65 % by weight of the portion, the
amount of croscarmellose sodium is from 0.5% to 35 %, for example from 18% to 27 %, for example from 20% to 25 %
by weight of the portion and the amount of povidone is from 0.5 % to 8%, for example from 3 % to 6 % by weight of the
portion.
[0062] In one embodiment of the invention an oral dosage form is provided comprising entacapone as the sole drug
substances, croscarmellose sodium, microcrystalline cellulose and povidone, wherein the amount of entacapone in a
portion of the oral dosage form is from 35 % to 99%, for example from 48% to 85%, for example from 50.% to 65 % by
weight of the portion, the amount of croscarmellose sodium is from 0.5 % to 35 %, for example from 18 % to 27%, for
example from 20% to 25 % by weight of the portion, the amount of microcrystalline cellulose is from 0.5 % to 64.0 %,
for instance from 5 % to 20 % by weight of the portion and the amount of povidone is from 0.5 % to 8%, for example
from 3 % to 6 % by weight of the portion.
[0063] In one embodiment of the invention a tablet comprising 200 mg of entacapone as the sole drug substance is
provided having the following dimensions when measured at the outermost dimensions of the tablet:

length from 11 mm to 16 mm, for instance from 13 mm to 15 mm
width from 4 mm to 9 mm, for instance from 6 mm to 8 mm
height from 4 mm to 7 mm, for instance from 4 mm to 6 mm.

[0064] In one embodiment of the invention the tablet is oval. In another embodiment of the invention the tablet is round.
[0065] In one embodiment of the invention a tablet is provided comprising entacapone as the sole drug substance
and croscarmellose sodium, wherein the amount of entacapone in a portion of the oral dosage form is from 35% to 99%,
for example from 48 % to 85 %, for example from 50 % to 65 % by weight of the portion and the amount or croscarmellose
sodium is from 0.5 % to 35 %, for example from 18 % to 27 %, for example from 20 % to 25% by weight of the potion.
[0066] In one embodiment of the invention a tablet is provided comprising entacapone as the sole drug substance,
croscarmellose sodium and povidone, wherein the amount of entacapone in a portion of the oral dosage form is from 3
5 % to 99 %, for example from 48 % to 85 %, for example from 50 % to 65 % by weight of the portion, the amount of
croscarmellose sodium is from 0.5 % to 35 four example from 18 % to 27 %, for example from 20 % to 25 % by weight
of the portion and the amount of povidone is from 0.5 % to 8%, for example from 3% two 6% by weight of the portion.
[0067] In one embodiment of the invention a tablet is provided comprising entacapone as the sole drug substance,
croscarmellose sodium, microcrystalline cellulose and povidone, wherein the amount of entacapone in a portion of the
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oral dosage form is from 35 % to 99 %, for example from 48 % to 85 %, for example from 50 % to 65 % by weight of the
portion, the amount of croscarmellose sodium is from 0.5 % to 35 %, for example from 18 % to 27 %, for example from
20 % to 25 % by weight of the portion, the amount of microcrystalline cellulose is from 0.5 % to 64.0 %, for instance
from 5 % to 20 % by weight of the portion and the amount of povidone is from 0.5 % to 8 %, for example from 3% to 6
% by weight of the portion.
[0068] In one embodiment of the invention a tablet is provided comprising entacapone as the sole drug substance,
croscarmellose sodium, microcrystalline cellulose, povidone and magnesium stearate, wherein the amount of entacapone
in a portion of the oral dosage form is from 35 % to 99 %, for example from 48% to 85 %, for example from 50 % to 65
% by weight of the portion, the amount of croscarmellose sodium is from 0.5% to 35%, for example from 18% to 27 %,
for example from 20 % to 25% by weight of the portion, the amount of microcrystalline cellulose is from 0.5 % to 64.0
%, for instance from 5% to 20 % by weight of the portion, the amount of povidone is from 0.5 % to 8 %, for example
from 3 % to 6 % by weight of the portion and the amount of magnesium stearate is from 0.1% to 3% by weight of the portion.
[0069] In one embodiment of the invention a tablet is provided comprising entacapone as the sole drug substance,
croscarmellose sodium, microcrystalline cellulose, povidone, magnesium stearate and a film coating, wherein the amount
of entacapone in a portion of the oral dosage form is from 35 % to 99 %, for example from 48 % to 85 %, for example
from 50 % to 65 % by weight of the portion, the amount of croscarmellose sodium is from 0.5 % to 35%, for example
from 18 % to 27 %, for example from 20 % to 25 % by weight of the portion, the amount of microcrystalline cellulose is
from 0.5 % to 64.0 %, for instance from 5 % to 20 % by weight of the portion, the amount of povidone is from 0.5 % to
8 %, for example from 3% to 6 % by weight of the portion, the amount of magnesium stearate is from 0.1 % to 3 % by
weight of the portion and the amount of the coating is from 0.1 % to 10%, for example from 1% to 4 % by weight of the
total dosage form.
[0070] In one embodiment granules comprising a pharmacologically effective amount of entacapone as the sole drug
substance are provided having the following granule size distribution by volume: the 10 % fractile is, for instance from
7 Pm to 60 Pm, for instance from 10 Pm to 40 Pm and the 90 % fractile is, for instance from 600 Pm to 1200 Pm, for
instance from 750 Pm to 1100 Pm and the median is, for instance from 80 Pm to 600 Pm, for instance from 100 Pm to
300 Pm. The granule size distribution by volume is measured using laser diffraction with dry dispersion (Laser Diffraction
Particle Size Analyzer LS13320, Beckman Coulter Inc., USA). The analysis is carried out in ambient conditions. The
samples are dispersed in air using Tornado Dry Powder System. The dispersion pressure is 19 inches H2O and the
sample amount is 20 ml. The percent values are calculated from the mean cumulative volume size curve using the
Beckman Coulter LS13320 software-version 4.21.
[0071] In one embodiment of the invention granules are provided having a water activity from 0.10 to 0.65, for instance
from 0.2 to 0.4 (measured by the equipment sold under the tradename Aqualab®).
[0072] In one embodiment a granule mixture is provided comprising the granules described herein above and one or
more extragranular excipients.
[0073] In one embodiment a hard gelatine capsule is provided comprising the granules or the granule mixture according
to the invention.
[0074] In one embodiment of the invention the hard gelatine capsule comprising the granules or the granule mixture
has a capsule shell size from 2 to 00, for example from 1 to 0.
[0075] In one embodiment of the invention a kit is provided comprising the dosage form according to the invention in
combination with a dopamine precursor, such as levodopa, and a dopa decarboxylase inhibitor, for example carbidopa
or benserazide, optionally with other drug substances, for example MAO B inhibitors. The dosage forms in the kit may
be provided for sequential or simultaneous administration.
[0076] In one embodiment of the invention a core tablet is prepared by (i) preparing a mixture of entacapone as the
sole drug substances with a binder and optionally one or more other excipients and granulating with a granulating liquid;
or granulating entacapone together with one or more optional other excipients with a granulating liquid comprising a
binder or by melt granulation; (ii) drying or cooling, respectively and optionally screening the granules of step (i), optionally
bringing the granules into contact with one or more extragranular excipients and (iii) compressing the granules and the
optional extragranular excipients into a core tablet.
[0077] It is typical to divide the granulation in three steps: 1) premixing step 2) addition of the granulation liquid and
3) the so called kneading step. In many cases, steps 2 and 3 are combined. However, it is to be understood that it is
also possible to carry out all three steps concurrently.
[0078] In one embodiment of the invention the preparation of the mixture of entacapone and the binder and/or optional
other excipients is conducted, for instance by diffusion blending (tumble), convection mixing, for example in a high shear
mixer or a single pot processor, or using continuous granulation, for example in a twin screw mixer.
[0079] Process conditions for a commercial scale (1.0-1:5 m3) vertical high shear mixer during the premixing step may
be the following: mixing time from 0.5 to 5.5 min, for instance from 1 to 3 min, impeller rate from 50 to 200 rpm, for
instance from 80 to 120 rpm and chopper rate from 0 to 800 rpm.
[0080] In one embodiment of the invention the granulation step is carried out in e.g. in a high shear mixer, a single
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pot processor or by using continuous granulation.
[0081] Process conditions for a commercial scale vertical high shear mixer during the addition of water based gran-
ulation liquid may be the following: mixing time from 5 to 20 min, for example from 8 to 16 min., impeller rate from 50 to
200 rpm, for instance from 80 to 120 rpm and chopper rate from 0 to 800 rpm.
[0082] Process conditions for a commercial scale vertical high shear mixer during the kneading step may be the
following: mixing time from 0.5 to 15 min, for example from 2 to 8 min., impeller rate from 50 to 200 rpm, for instance
from 80 to 120 rpm and chopper rate from 0 to 800 rpm.
[0083] In one embodiment of the invention the proportion of the binder to the granulation mass is from 0.5:99.5 to
64.5:35.5, for example from 1:99 to 35:65 by dry weight.
[0084] In one embodiment of the invention the binder is one or more of povidone, hypromellose, hydroxypropyl cellulose,
methylcellulose and gelatine.
[0085] In one embodiment of the invention the solvent used in the granulating liquid is water, a lower alcohol such as
ethanol, isopropanol or a mixture thereof.
[0086] In one embodiment of the invention the granulation liquid is water. In one embodiment of the invention the
granulation liquid is water and the disintegrant is croscarmellose sodium and the amount of water added during granulation
is from 50% to 120 %, for example from 70 % to 100 % compared with the dry weight of the granulation mass. It has
been found that using said amounts of water improves flowability and compatibility.
[0087] In one embodiment of the invention the granulation liquid is water and the disintegrant is L-HPC and the amount
of water added during granulation is from 30% to 100 %, for example from 40 % to 80% compared with the dry weight
of the granulation mass.
[0088] In one embodiment of the invention the granulation liquid is a dispersion or suspension.
[0089] In one embodiment of the invention the granules are dried, for instance in a single pot processor, in a fluidized
bed or in a drying chamber.
[0090] In one embodiment of the invention the granules are dried directly in the granulation equipment.
[0091] In one embodiment of the invention the granules are dried directly in the granulation equipment which is a
single pot processor.
[0092] In one embodiment of the invention the granules are dried using the fluidized bed and the equipment is pre-
heated before drying.
[0093] Process conditions for a commercial scale fluidized bed dryer (from 50 to 300 kg) are the following: inlet air
temperature from 60 °C to 110 °C, for instance from 75 °C, to 85 °C, outlet air temperature at the end of drying from 25
°C to 60 °C, for instance from 30 °C to 55 °C, air flow rate during drying from 1500 m3/h to 5000 m3/h, for instance from
2500 m3/h to 4500 m3/h, drying time from 20 min to 200 min, for instance from 50 min to 170 min.
[0094] The temperature of the liquid within the jacket of a commercial scale single pot processor (from 50 to 300 kg)
may be from 30 °C to 80 °C, for instance from 35.°C to 60 °C. The drying time depends on the size of the equipment
and on whether the drying is assisted, for instance by one or more of the following: vacuum, gas stripping, swinging
bowl system and microwaves.
[0095] The inner temperature of a commercial scale a drying chamber may be from 30 °C to 80 °C, for instance from
35 °C to 55 °C. The drying time depends on the size of the equipment and on whether the drying is assisted.
[0096] In one embodiment of the invention the granulation is carried out by melt granulation.
[0097] In the case of melt granulation the granules are cooled after the granulation.
[0098] In one embodiment of the invention the granules are screened e.g. in a rotating impeller, a rotating screen or
an oscillating bar screening mill.
[0099] In one embodiment granules are screened to the following granule size distribution by volume: the 10 % fractile
is, for instance from 7 Pm to 60 Pm, for instance from 10 Pm to 40 Pm and the 90% fractile is, for instance from 600
Pm to 1200 Pm, for instance from 750 Pm to 1100 Pm and the median is, for instance from 80 Pm to 600 Pm, for instance
from 100 Pm to 300 Pm The granule size distribution by volume is measured using laser diffraction with dry dispersion
(Laser Diffraction Particle Size Analyzer LS13320, Beckman Coulter Inc., USA). The analysis is carried out in ambient
conditions. The samples are dispersed in air using Tornado Dry Powder System. The dispersion pressure is 19 inches
H2O and the sample amount is 20 ml. The percent values are calculated from the mean cumulative volume size curve
using the Beckman Coulter LS13320 software version 4.21.
[0100] In one embodiment of the invention one or more extragranular excipients are brought into contact with the
granules, for example by diffusion blending (tumble), convection mixing or pneumatic mixing.
[0101] In one embodiment of the invention instead of blending the granules with a lubricant the excipients facilitating
the lubrication of the dies of the tablet press are sprayed directly on the surfaces of the dies.
[0102] In one embodiment of the invention the granules (together with optional extragranular excipients) are com-
pressed into core tablets using a tablet press whose feeding is based on gravity.
[0103] In one embodiment of the invention the granules (together With optional extragranular excipients) are com-
pressed into core tablets using a power assisted or centrifugal tablet press.
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[0104] In one embodiment of the invention, the core tablets prepared by this method have the crushing strength from
70 N to and 220 N.
[0105] In one embodiment of the invention the core tablets are coated; for instance with a cellulose derivative or
polyvinyl alcohol based coating, polyethylene glycols, acrylate polymers or sugar coating or mixtures thereof. Preferably,
a water based coating is used.
[0106] In one embodiment of the invention the coating comprises dyes, colour lakes, or pigments, such as iron oxides,
for instance yellow or red irons oxides, and titanium dioxide.
[0107] In one embodiment of the invention the increase of the weight of the tablet due to the application of the coating
is, for instance from 0.5 % to 10.0 %, for instance from 1 % to 4 % by weight.
[0108] In one embodiment of the invention a core tablet is prepared by (i) preparing a mixture of entacapone as the
sole drug substance with a binder and a disintegrant and optionally one or more other excipients and granulating with
a granulating liquid (ii) drying and optionally screening the granules of step (i), optionally bringing the granules into
contact with one or more extragranular excipients and (iii) compressing the granules and the optional extragranular
excipients into a core tablet.
[0109] In one embodiment of the invention a core tablet is prepared by (i) preparing a mixture of entacapone as the
sole drug substance with a binder and a disintegrant and optionally one or more other excipients and granulating with
a granulating liquid (ii) drying and screening the granules of step (i), optionally bringing the granules into contact with
one or more extragranular excipients and (iii) compressing the granules and the optional extragranular excipients into
a core tablet.
[0110] In one embodiment of the invention a core tablet is prepared by (i) preparing a mixture of entacapone as the
sole drug substance with povidone, croscarmellose sodium and optionally one or more other excipients and granulating
with water (ii) drying and screening the granules of step (i), optionally bringing the granules into contact with one or more
extagranular excipients and (iii) compressing the granules and the optional extragranular excipients into a core tablet.
[0111] In one embodiment of the invention a core tablet is prepared by (i) preparing a mixture of entacapone as the
sole drug substance with povidone, croscarmellose sodium and optionally one or more other excipients and granulating
with water, the amount of water added during granulation being from 50 % to 120 % compared with the dry weight of
the granulation mass (ii) drying and screening the granules of step (i), optionally bringing the granules into contact with
one or more extragranular excipients and (iii) compressing the granules and the optional extragranular excipients into
a core tablet.
[0112] In one embodiment of the invention a core tablet is prepared by (i) preparing a mixture of entacapone as the
sole drug substance with povidone, croscarmellose sodium microcrystalline cellulose; the proportion of croscarmellose
sodium to microcrystalline cellulose being from 0.5:99.5 to 99.5:0.5 by weight; and optionally one or more other excipients
and granulating with water (ii) drying and screening the granules of step (i), optionally bringing the granules into contact
with one or more extragranular excipient, and (iii) compressing the granules and the optional extragranular excipients
into a core tablet.
[0113] In one embodiment of the invention a core tablet is prepared by (i) preparing a mixture of entacapone as the
sole drug substance with povidone, croscarmellose sodium microcrystalline cellulose; the proportion of croscarmellose
sodium to microcrystalline cellulose being from 0.5:99:5 to 99.5:0.5 by weight; and optionally one or more other excipients
and granulating with water the amount of water added during granulation being from 50 % to 120 % compared with the
dry weight of the granulation mass (ii) drying and screening the granules of step (i), optionally bringing the granules into
contact with one or more extragranular excipients and (iii) compressing the granules and the optional extragranular
excipients into a core tablet.
[0114] In one embodiment of the invention granules are prepared by (i) preparing a mixture of entacapone as the sole
drug substance with a binder and optionally one or more other excipients and granulating the mixture with a granulating
liquid or granulating entacapone together with one or more optional other excipients with a granulating liquid comprising
a binder or by melt granulation; (ii) drying or cooling, respectively and optionally screening the granules of step (i).
[0115] As it comes to steps (i) and (ii) above, conditions, excipients and equipment etc. described in connection of
the preparation of the core tablet may be used.
[0116] In another embodiment of the invention a granule mixture is prepared by (i) preparing a mixture of entacapone
as the sole drug substance with a binder and optionally one or more other excipients and granulating the mixture with
a granulating liquid or granulating entacapone together with one or more optional other excipients with a granulating
liquid comprising a binder or by melt granulation; (ii) drying or cooling, respectively and optionally screening the granules
of step (i), bringing the granules into contact with one or more extragranular excipients.
[0117] As it comes to steps (i) and (ii) above, conditions, excipients and equipment etc. described above in connection
of the preparation of the core tablet may be used.
[0118] In one embodiment of the invention a capsule is prepared by (i) preparing a mixture of entacapone as the sole
drug substance with a binder and optionally one or more other excipients and granulating the mixture with a granulating
liquid or granulating entacapone together with one or more optional other excipients with a granulating liquid comprising
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a binder or by melt granulation; (ii) drying or cooling, respectively and optionally screening the granules of step and (i)
optionally bringing the granules into contact with one or more extragranular excipients and (iii) filling the granules and
optional extragranular excipients into a suitable capsule.
[0119] As it comes to steps (i) and (ii) above, conditions, excipients and equipment etc. described above in connection
of the preparation of the core tablet may be used.
[0120] In one embodiment of the invention the size of a hard gelatine capsule is used having a shell size from 2 to
00, for instance from 1 to 0 in the preparation of the capsule. The weight of a capsule shell of this size is typically from
60 mg to 125 mg.
[0121] The term "cellulose derivative" used herein includes chemically modified cellulose wherein the carbon skeleton
of the cellulose is unchanged, such as cellulose acetate, ethylcellulose (Aquacoat, Ethocel, Surelease), hydroxyethyl
cellulose (Natrosol, Tylose PHA), hydroxyethylmethyl cellulose (Tylopur MH, Tylose MB), hydroxypropyl cellulose (Klucel,
Methocel), hypromellose (Metolose, Pharmacoat), hypromellose phthalate or methylcellulose (Benecel, Methocel, Me-
tolose).
[0122] The term "polyvinyl alcohol based coating" encompasses the tablet coating-films in which the polyvinyl alcohol
(Airvol, Elvanol, Gohsenol) is used as the film-forming agent.
[0123] The term "cooling" encompasses active cooling or allowing cool to the ambient temperature.
[0124] The term "melt granulation" encompasses a size enlargement process where fine powder feed particles are
bound together by a process where the binder is added as a solid and mixed with the powder while the granulator
temperature is raised above the melting point of the binder or the melted binder is sprayed on the powder in a fluidized
bed granulator.
[0125] The term "granule mixture" encompasses the mixture of the granules according to the invention with one or
more extragranular excipients including granules and powders
[0126] The term "fractionating" encompasses any conventional method which sorts the particles according to their
size, such as sieving method or air fractionating method.
[0127] As a general textbook reference on providing more information of the excipients mentioned herein a reference
is made to Handbook of Pharmaceutical Excipients, Ed. Rowe R. et al. Pharmaceutical Press, American Pharmaceutical
Association, Fourth edition, 2003.
[0128] Entacapone may be prepared, for instance by the methods described US 5,446,194 and US 5,135,950, which
are incorporated herein by reference. Entacapone may exist as any mixture of (E)- and (Z) isomers for in a form of a
substantially pure (E)-or (Z) isomer. Preferably, entacapone is in a substantially pure (E)-isomeric form. The (E)-isomer
may take different polymorphic forms, e.g. polymorph A disclosed in US 5,135,950 or polymorph D disclosed in patent
application No. WO 2005/063696.
[0129] Also different salts having comparable dissolution properties to that of entacapone may be used instead of free
entacapone, i.e. salts having an intrinsic dissolution rate comparable to entacapone in discriminative test conditions.
Intrinsic dissolution rate is defined as dissolution rate of pure substances under the condition of constant surface area.
The intrinsic dissolution rate is determined by exposing the constant surface area of material to an appropriate dissolution
medium while maintaining constant temperature, stirring rate, and pH (phosphate buffer, 37 °C, 50 rpm, pH 5.5 in this
case).
[0130] Entacapone (or its salt, respectively) having the particle size distribution defined above can be provided in
several ways, for instance by reducing the particle size of entacapone particles obtained from the compound synthesis,
for instance mechanically by milling (for example by a bal mill, a fluid energy attrition mill or a jet mil), by ultrasonic means
and/ or by fractionating or by crystallizing it directly to the desired particle size.
[0131] As a general textbook reference on providing particles of desired size as well as to manufacturing technologies
mentioned herein a reference is made to Remington’s Pharmaceutical Sciences, 18th ed, 1990, Mack Publishing Com-
pany, Easton, Pennsylvania 18042. Suitable manufacturing technologies may be also found in Pharmaceutics the Science
of Dosage Form Design Ed. M.E. Aulton, 2000.
[0132] In order to be effective, for example in the treatment of Parkinson’s disease or Restless Legs Syndrome each
dosage form according to the invention is to be taken sequentially or simultaneously with a dopamine precursor (such
as levodopa or ethyl ester of levodopa) and a DDC inhibitor and optional other drug substances.
[0133] The pharmacologically effective amounts of entacapone, levodopa and the DDC inhibitor are dependent on
numerous factors known to those skilled in the art, such as, the type and the severity of the condition of the patient, the
highest recommended daily dose being 200 mg of entacapone ten times a day (i.e. 2000 mg entacapone per day). For
example, in the treatment of RLS the daily dose of levodopa can be as low as 50 mg, for example from 50 mg to 300
mg but can be from 200 mg to 600 mg, divided into 1 to 4, preferable into 1 to 2 individual doses, whereas in the treatment
of severely ill Parkinsonian patients the daily dose of levodopa can be considerably higher, for example from 100 mg to
2000 mg divided, for example from two to ten individual doses.
[0134] The amount of entacapone in a single dosage unit according to the invention is, for instance from 100 mg to
400 mg, e.g. from 100 mg to 300 mg, especially from 100 mg to 200 mg. The amount of levodopa in a single dosage
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unit is, for instance from 50 mg to 400 mg, e.g. from 50 mg to 300 mg, for example from 50 mg to 200 mg.
[0135] DDC inhibitors include, without limitation; carbidopa and benserazide. Levodopa and carbidopa are commer-
cially available both as immediate release and slow, release (depot) combination tablets sold in Europe under, for
instance, the following trademarks: Nacom®, Sinemet®, Sinemet Depot® and Sinemet® Plus. Levodopa and benser-
azide are commercially available both as immediate release, and slow release (depot) combination tablets, for instance,
under the trademark Madopar® and Rextex®.
[0136] The amount of carbidopa in a single dosage unit is, for instance from 5 mg to 200 mg, e.g. from 5 mg to 100
mg, e.g. from 5 mg to 50 mg.
[0137] DDC inhibitor and levodopa (or other dopamine precursor) are administered, for example in a ratio of from 1:
1 to 1:40, for example from 1:4 to 1:10.
[0138] The MAO B inhibitor include, without limitation selegiline, rasagiline, lazabemide and safinamide. The daily
dose of selegiline is from 1 to 20 mg, for example from 2 to 10 mg, divided into 1 to 10, preferably into 1 to 2 individual
doses. The daily dose of rasagiline is from 0.1 to 5.0 mg, for instance from 0.5 to 2 mg divided into 1 to 10, preferably
into 1 to 2 individual doses. The daily dose of lazabemide is from 100 to 800 mg, for instance from 100 to 200 mg divided
into 1 to 10, preferably into 1 to 2 individual doses. The daily dose of safinamide is from 10 to 600 mg, for instance from
50 to 150 mg divided into 1 to 10, preferably into 1 to 2 individual doses.
[0139] The invention will be further clarified by the following non-limiting examples.

EXAMPLES

Example 1

[0140]

[0141] Entacapone having at least 90% of the particles less than 30 Pm and not more than 20 % of the particles less
than 3 Pm was obtained by milling with a fluid energy mill (an opposed jet type with a dynamic classifier).
[0142] Entacapone, croscarmellose sodium (distributed by AWL Scandinavia AB under trademark Ac-Di-Sol®), mi-
crocrystalline cellulose (distributed by AWL Scandinavia AB) and povidone (distributed by BASF Aktiengesellschaft
under trademark Kollidon® K 30) or hydroxypropyl methylcellulose (distributed by Syntapharm GmbH) and possible
mannitol (distributed by Roquette Freres) and maize starch (distributed by Cerestar Scandinavia A/S) are mixed in a
high-shear mixer (Diosna P. 25) for 1 min. Thereafter, the granulation liquid (purified water) is sprayed to the pre-mixed
powder blend.
[0143] The granules are dried in a fluid-bed granulator (Glatt WSG 5) and screened with a conical mill (Glatt GS 100,
mesh size of friction screen 1.3 mm).
[0144] The mass is finalized by adding magnesium stearate (distributed by Mallinckrodt Chemical Limited) to the
granules and mixing for 5 min (Turbula T10B).
[0145] Tablets are compressed with a rotary tablet press (Fette PI) by using compression force of approx 7 kN and
tabletting speed of approx. 16 000 tablets/h. Core tablets are coated with a PVA-based film (distributed by Colorcon
under trademark Opadry®) in a coating drum (Accela-Cota 24").

Composition 1 Composition 2 Composition 3 Composition 4

Entacapone 200.0 200.0 200.0 200.0

Croscarmellose sodium 100.0 87.0 87.0 100.0

Microcrystalline cellulose 20.0 73.0 58.0 40.0

Mannitol 20.0 - - -

Maize starch 20.0 - - -

Povidone - - 19.0 17.0

Hydroxypropyl methylcelulose 6 cps 20.0 0.0 - -

Purified water q.s. q.s. q.s. q.s.

Magnesium stearate 7.0 6.0 60 7.0

Film-coating 15.0 15.0 15.0 15.0

Theoretical weight of tablet 402.0 401.0 385.0 379.0
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[0146] With composition 1, tablets with good technical properties (high crushing strength, low weight variation, low
friability, no observed sticking during tablet compression) are achieved.
[0147] Especially good quality to the product can be achieved with compositions 2 to 4, with which the tablet disinte-
gration and flowability of the tabletting mass can be improved. Increased flowability decreases the weight variation of
the tablets, which can be seen in improved content uniformity. Also, no lamination is observed with said formulations in
spite of the high amount of croscarmellose sodium.

Example 2

[0148]

[0149] Entacapone, low-substituted hyroxypropylcellulose (L-HPC, distributed by Syntapharm GmbH) and possible
croscarmellose sodium (distributed by AWL Scandinavia AB under trademark Ac-Di-Sol®), microcrystalline cellulose
(distributed by AWL Scandinavia AB) and mannitol (distributed by Roquette Freres), as well as povidone (distributed by
BASF Aktiengesellschaft under trademark Kollidon® K 30) in case of composition 5, are pre-mixed in a high-shear mixer
(Diosna P 25) for 1 min.
[0150] Povidone is dissolved in purified water (compositions 5 and 6) forming a solution with concentration of approx.
6 % w/w. The granulation liquid (purified water or povidone solution) is sprayed to the pre-mixed powder bled.
[0151] Granules are dried in a drying chamber (Memmert), or most preferably in a single pot processor and screened
with a conical mill (Glatt GS 100, mesh size of friction screen 1.3 mm). The mass is finalized by adding magnesium
stearate (distributed by Mallinckrodt Chemical Limited) and possible colloidal silica (distributed by Algol Chemicals Oy
under trademark Aerosil® 200) to the granules and mixing for 5 min (Turbula T10B).
[0152] Tablet compression is performed with a rotary tablet press (Fette P 1) witch compression force of approx. 14
kN and tabletting speed of approx. 16 500 tablets/h.
[0153] Core tablets are coated with a PVA-based film (distributed by Colorcon under trademark Opadry®) in a coating
drum (Accela-Cota 24").
[0154] Tablets with good technical properties are achieved with composition 5 described above. The flowability of the
mass, and thus the processability of the product, can be improved with extra-granular colloidal silica (composition 7).
Even better flowability can be achieved with composition 6.

Example 3

[0155]

Composition 5 Composition 6 Composition 7

Entacapone 200.0 200.0 200.0

L-HPC, LH-21 90.0 60.0 90.0

Croscarmellose sodium - 50.0 -

Microcrystalline cellulose - 30.0 -

Mannitol - 20.0 17.0

Povidone 14.0*) 12.0*) **)

Purified water q.s. q.s. q.s.

Colloidal silica - - 2.0

Magnesium stearate 6.0 5.0 6.0

Film-coating 15.0 15.0 15.0

Theoretical weight of tablet 325.0 392.0 330.0

*) Binder dissolved in purified water **) Binder added as a powder

Composition 8 Composition 9 Composition 10

Entacapone 200.0 200.0 200.0
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Compositions 8 and 9

[0156] Entacapone, croscarmellose sodium (distributed by AWL Scandinavia AB under trademark Ac-Di-Sol®), mi-
crocrystalline cellulose (distributed by AWL Scandinavia AB) and povidone (distributed by BASF Aktiengesellschaft
under trademark Kollidon® K 30) are mixed in a high-shear mixer (Diosna P 25) for 1 min. Thereafter, the granulation
liquid (purified water) is sprayed to the pre-mixed powder blend.
[0157] The granules are dried in a fluid-bed granulator (Glatt WSG 5) and screened with a conical mill (Glatt GS 100,
mesh size of friction screen 1.3 mm).
[0158] The mass is finalized by adding a proper amount of maize starch (distributed by Cerestar Scandinavia A/S) to
adjust the volume of the mass to fit to capsule shell no. 0 and magnesium stearate (distributed by Mallinckrodt Chemical
Limited) or sodium starch glycolate (a disintegrant), respectively, to the granules and mixing for 5 min (Turbula T10B).
[0159] Capsules are filled using volumetric tray filling (Chem. & Pharm. Ind. Co., Inc.).

Composition 10

[0160] Entacapone and PEG 3000 are mixed with a spatula in a decanter. Thereafter the mixture is hot melt granulated
on a heating plate. The granules are screened through a 1.5 mm screen. Capsule shells No. 0 are filled with granules
by weight.

Example 4

[0161]

(continued)

Intragranular excipient,

Croscarmellose sodium 80.0 80.0 45.0

Microcrystalline cellulose 30.0 30.0 -

Polyethylene glycol 3000 - - 105

Povidone 15.0 15.0 -

Purified water q.s. q.s -

Extragranular excipients

Maize starch q.s. q.s -

Sodium starch glycolate - 8.0 -

Magnesium stearate 5.0 - -

Composition 12 Composition 13 Composition 14 Composition 15

Entacapone 200 200 200 200
Crospovidone 42 - - -
Sodium starch glycolate - 53 - -
Carboxymethylcellulose
calcium - - 49 -
Polacrilin potassium - - - 51
Microcrystalline cellulose 94 36 77 66
Mannitol. 17 - - -
Pregelatinized starch - 65 51 45
Povidone - 21 - -
Hydroxypropyl methylcelulose
6 cps - - 19 -
Hydroxypropyl celulose 18 - - 18
Purified water q,s, q,s, q,s, q,s,
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Compositions 12 to 15

[0162] Entacapone and other intragranul excipients, respectively, are mixed in a high-shear mixer (Diosna P 25) for
1 min. Thereafter, the granulation liquid (purified water) is sprayed to the pre-mixed powder blend.
[0163] The granules are dried in a fluid-bed granulator (Glatt WSG 5) and screened with a conical mill (Glatt GS 100,
mesh size of friction screen 1.3 mm).
[0164] The mass is finalized by adding magnesium stearate (distributed by Mallinckrodt Chemical Limited) to the
granules and mixing for 5 min (Turbula T10B).
[0165] Tablets are compressed with a rotary tablet press (Fette PI) by using compression force of approx 13 kN and
tabletting speed of approx. 16 000 tablets/h. Core tablets are coated with a PVA-based film (distributed by Colorcon
under trademark Opadry®) in a coating drum (Accela-Cota 24").

Claims

1. A method for the preparation of granules of entacapone comprising (i) preparing a mixture of entacapone as the
sole drug substance with a binder and optionally one or more other excipients and granulating the mixture with a
granulating liquid or granulating entacapone together with one or more optional other excipients with a granulating
liquid comprising a binder or by melt granulation; (ii) drying or cooing, respectively and optionally screening the
granules of step (i).

2. The method of claim 1, wherein the proportion of the binder to the granulation mass is from 0.5:99.5 to 64.5:35.5
by dry weight.

3. The method of claim 1 wherein the proportion of the binder to the granulation mass is from 1:99 to 35:65 by dry weight.

4. The method according to any one of claims 1 to 3, wherein the binder is one or more of acacia, alginic acid, carbomer,
carboxymethylcellulose sodium, ceratonia, cottonseed oil, dextrin, dextrose, gelatin, guar gum, hydrogenated veg-
etable oil type I, hydroxyethyl cellulose, hydroxyethylmethyl cellulose, hydroxypropyl cellulose, low substituted hy-
droxypropyl cellulose, hypromellose, magnesium aluminium silicate, maltodextrin, maltose, methylcellulose, micro-
crystalline cellulose, polydextrose, polyethylene oxide, polymethacrylates, povidone, sodium alginate, starch, pregel-
atined starch, stearic acid, sucrose and zein.

5. The method according to claim 4, wherein the binder is one or more of povidone, hypromellose, hydroxypropyl
cellulose, methylcellulose and gelatine.

6. The method according to claim 1, wherein the granulating liquid is water, a lower alcohol or a mixture thereof.

7. The method according to any of claims 1 to 6, which comprises granulating entacapone in the presence of an
excipient, wherein the excipient is a disintegrant.

8. The method according to claim 7, wherein the disintegrant is one or more of alginic acid, calcium phosphate, tribasic,
carboxymethylcellulose calcium, carboxymethylcellulose sodium, colloidal silicon dioxide, croscarmellose sodium,
crospovidone, docusate sodium, guar gum, low substituted hydroxypropyl cellulose, magnesium aluminun silicate,
methylcellulose, microcrystalline cellulose, povidone, sodium alginate, sodium starch glycolate, polacrilin potassium,
silicified microcrystalline cellulose, starch and pre-gelatinezed starch.

9. The method according to claim 8, wherein the disintegrant is one or more of croscarmellose sodium, crospovidone,
low substituted hydroxypropyl cellulose, microcrystalline cellulose and sodium starch glycolate.

(continued)

Composition 12 Composition 13 Composition 14 Composition 15

Magnesium stearate 5 6 5 5
Film-coating 15 15 16 16

Theoretical weight of tablet 391 396 417 401
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10. The method according to claim 8, wherein the disintegrant is croscarmellose sodium and the granulation liquid is
water, and the amount of water added during the granulation is from 50% to 120% compared with the dry weight of
the granulation mass.

11. The method according to claim 8, wherein the disintegrant is L-HPC and the amount of water added during granulation
is from 30% to 100% compared with the dry weight of the granulation mass.

12. The method according to claim 10, wherein the disintegrant is croscarmellose sodium and the amount of water
added during the granulation is from 70% to 100% compared with the dry weight of the granulation mass.

13. The method according to any of the claims 1 to 12, wherein the granulation is carried out in three steps: 1) premixing
step, 2) addiction of the granulation liquid and 3) the kneading step.

14. The method according to claim 13, wherein the premixing is conducted by diffusion blending, convection mixing or
using continuous granulation.

15. The method according to claim 13, wherein the addition of granulation liquid is carried out using a high shear mixer,
a single pot processor or continuous granulation.

16. The method according according to claim 13, wherein the premixing step is carried out using a vertical high shear
mixer and the mixing time is from 0.5 to 5.5 min, impeller rate from 50 to 200 rpm and chopper rate from 0 to 800 rpm.

17. The method of claim 13, wherein the granulation liquid is water and the addition of water is carried out using a
vertical high shear mixer using a mixing time from 5 to 20 min, impeller rate from 50 to 200 rpm and chopper rate
from 0 to 800 rpm.

18. The method of claim 13, wherein the kneading step is carried out using a vertical high shear mixer using a mixing
time from 0.5 to 15 min, impeller rate from 50 to 200 rpm and the chopper rate from 0 to 800 rpm.

19. The method according to any one of the preceding claims wherein the granules are dried in a single pot processor,
in a fluidised bed or in a dryer chamber.

20. The method according to any one of the preceding claims, wherein the granules are dried directly in the granulation
equipment.

21. The method according to any one of the preceding claims, wherein the granules are dried using a fluidised bed drier
and the equipment is pre-heated before drying.

22. The method according to any one of the preceding claims, wherein the granules are screened.

23. The method according to claim 22, wherein the granules are screened to a granule size distribution by volume, in
which the 10% fractile is from 7 Pm to 60 Pm, the 90% fractile is from 600 Pm to 1200 Pm, and the median is from
80 Pm to 600 Pm.

24. The method according to claim 22, wherein the granules are screened to a granule size distribution by volume, in
which the 10% fractile is from 10 Pm to 40 Pm, the 90% fractile is from 750 Pm to 1100 Pm, and the median is from
100 Pm to 300 Pm.

25. The method of any one of the preceding claims, wherein the granules comprise polymorph A of the (E) isomer of
entacapone.

26. The method of any one of claims 1 to 24, wherein the granules comprise polymorph D of the (E) isomer of entacapone.

27. The method of any one of the preceding claims, wherein the entacapone used in the preparation of the granules is
in particulate form and at least 90% of entacapone particles have a diameter less than 55 Pm.

28. The method as claimed in any one of the preceding claims wherein the entacapone used in the preparation of the
granules is in particulate form and at least 90% of entacapone particles have a diameter less than 35 Pm.
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29. The method as claimed in any one of the preceding claims wherein the entacapone used in the preparation of the
granules is in particulate form and not more than 20% of entacapone particles have a diameter less than 2 Pm.

30. Granules obtainable by a method according to any one of claims 1 to 29.

31. A method for the preparation of a core tablet comprising

(i) preparing a mixture of entacapone as the sole drug substance with a binder and optionally one or more other
excipients and granulating the mixture with a granulating liquid or granulating entacapone together with one or
more optional other excipients with a granulating liquid comprising a binder or by melt granulation;
(ii) drying or cooling, respectively and optionally screening the granules of step (i), optionally bringing the granules
into contact with one or more extragranular excipients and
(iii) compressing the granules and the optional extragranular excipients into a core tablet, and optionally
(iv) coating the core tablet.

32. A method for the preparation of a granule mixture of entacapone comprising preparing granules according to any
of claims 1 to 29 and bringing the granules into contact with one or more extragranular excipients.

33. A method for the preparation of a capsule of entacapone by

(i) preparing a mixture of entacapone as the sole drug substance with a binder and optionally one or more other
excipients and granulating the mixture with a granulating liquid of granulating entacapone together with one or
more optional other excipients with a granulating liquid comprising a binder or by melt granulation;
(ii) drying or cooling, respectively and optionally screening the granules of step (i), optionally bringing the granules
into contact with one or more extragranular excipients and
(iii) filling the granules and optional extragranular excipients into a suitable capsule.

34. Granules comprising a pharmacologically effective amount of entacapone as the sole drug substance having the
granule size distribution by volume in which the 10% fractile is from 7 Pm to 60 Pm, the 90% fractile is from 600 Pm
to 1200 Pm, and the median is from 80 Pm to 600 Pm;

35. Granules as claimed in claim 34, in which the 10% fractile is from 10 Pm to 40 Pm, the 90% fractile is from 750 Pm
to 1100 Pm, and the median is from 100 Pm to 300 Pm.

36. Granules comprising 35% to 99% by weight of entacapone as the sole drug substance, wherein the entacapone is
in particulate form and at least 90% of entacapone particles have a diameter less than 55 Pm.

37. Granules as claimed in claim 36, comprising from 50% to 65% by weight of entacapone.

38. Granules as claimed in claim 36 or 37 wherein at least 90% of entacapone particles have a diameter less than 35 Pm.

39. Granules as claimed in any one of claims 36 to 38, wherein not more than 20% of entacapone particles have a
diameter less than 2 Pm.

40. An oral dosage form comprising the granules as claimed in any one of claims 30 or 34 to 39.

41. Granules as claimed in any one of claims 30 or 34 to 39 or a dosage form as claimed in claim 40 for use in the
treatment of Parkinson’s disease.

42. Granules as claimed in any one of claim 30 or 34 to 39 or a dosage form as claimed in 40 for use in the treatment
of Restless Legs Syndrome.

Patentansprüche

1. Verfahren zur Herstellung von Entacapon-Granulat, umfassend (i) Herstellen einer Mischung von Entacapon als
einzigem Wirkstoff mit einem Bindemittel und gegebenenfalls einem oder mehreren Hilfsstoffen und Granulieren
der Mischung mit einer Granulierflüssigkeit oder Granulieren von Entacapon zusammen mit einem oder mehreren
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optionalen weiteren Hilfsstoffen mit einer ein Bindemittel umfassenden Granulierflüssigkeit oder durch Schmelzgra-
nulierung; (ii) Trocknen bzw. Abkühlen und gegebenenfalls Sieben des Granulats aus Schritt (i).

2. Verfahren nach Anspruch 1, wobei das Verhältnis des Bindemittels zu der Granuliermasse bezogen auf das Trok-
kengewicht 0,5:99,5 bis 64,5:35,5 ist.

3. Verfahren nach Anspruch 1, wobei das Verhältnis des Bindemittels zu der Granuliermasse bezogen auf das Trok-
kengewicht 1:99 bis 35:65 ist.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei das Bindemittel ein oder mehr des folgenden ist: Gummiara-
bikum, Alginsäure, Carbomer, Natriumcarboxymethylcellulose, Carubin, Baumwollsamenöl, Dextrin, Dextrose, Ge-
latine, Guaran, hydriertes Pflanzenöl Typ I, Hydroxyethylcellulose, Hydroxyethylmethylcellulose, Hydroxypropylcel-
lulose, niedrigsubstituierte Hydroxypropylcellulose, Hypromellose, Magnesiumaluminiumsilikat, Maltodextrin, Mal-
tose, Methylcellulose, mikrokristalline Cellulose, Polydextrose, Polyethylenoxid, Polymethacrylate, Povidon, Natri-
umalginat, Stärke, vorgelatinierte Stärke, Stearinsäure, Sucrose und Zein.

5. Verfahren nach Anspruch 4, wobei das Bindemittel eine oder mehr des folgenden ist: Povidon, Hypromellose,
Hydroxypropylcellulose, Methylcellulose und Gelatine.

6. Verfahren nach Anspruch 1, wobei die Granulierflüssigkeit Wasser, ein niederer Alkohol oder eine Mischung davon
ist.

7. Verfahren nach einem der Ansprüche 1 bis 6, das Granulieren von Entacapon in der Anwesenheit eines Hilfsstoff
umfasst, wobei der Hilfsstoff ein Sprengmittel ist.

8. Verfahren nach Anspruch 7, wobei das Sprengmittel ein oder mehr des folgenden ist: Alginsäure, dreibasisches
Calciumphosphat, Calciumcarboxymethylcellulose, Natriumcarboxymethylcellulose, kolloidales Siliziumdioxid, Na-
triumcroscarmellose, Crospovidon, Natriumdocusat, Guaran, niedrigsubstituierte Hydroxypropylcellulose, Magne-
siumaluminiumsilikat, Methylcellulose, mikrokristalline Cellulose, Povidon, Natriumalginat, Natriumstärkeglycolat,
Kaliumpolacrilin, silifizierte mikrokristalline Cellulose, Stärke und vorgelatinierte Stärke.

9. Verfahren nach Anspruch 8, wobei das Sprengmittel ein oder mehr des folgenden ist: Natriumcroscarmellose,
Crospovidon, niedrigsubstituierte Hydroxypropylcellulose, mikrokristalline Cellulose und Natriumstärkeglycolat.

10. Verfahren nach Anspruch 8, wobei das Sprengmittel Natriumcroscarmellose und die Granulierflüssigkeit Wasser
ist und die während der Granulierung zugegebene Wassermenge 50% bis 120% bezogen auf das Trockengewicht
der Granuliermasse ist.

11. Verfahren nach Anspruch 8, wobei das Sprengmittel L-HPC ist und die während der Granulierung zugegebene
Wassermenge 30% bis 100% bezogen auf das Trockengewicht der Granuliermasse ist.

12. Verfahren nach Anspruch 10, wobei das Sprengmittel Natriumcroscarmellose ist und die während der Granulierung
zugegebene Wassermenge 70% bis 100% bezogen auf das Trockengewicht der Granuliermasse ist.

13. Verfahren nach einem der Ansprüche 1 bis 12, wobei die Granulierung in drei Schritten durchgeführt wird: 1) Vor-
mischschritt, 2) Zugabe der Granulierflüssigkeit und 3) Knetschritt.

14. Verfahren nach Anspruch 13, wobei das Vormischen mittels Diffusionsmischen, Konvektionsvermischen oder kon-
tinuierlicher Granulierung durchgeführt wird.

15. Verfahren nach Anspruch 13, wobei die Zugabe der Granulierflüssigkeit mit einem High-Shear-Mischer, einem
Single-Pot-Prozessor oder mittels kontinuierlicher Granulierung durchgeführt wird.

16. Verfahren nach Anspruch 13, wobei der Vormischschritt mit einem vertikalen High-Shear-Mischer durchgeführt wird
und die Mischzeit 0,5 bis 5,5 min, die Impellergeschwindigkeit 50 bis 200 Upm und die Zerkleinerungsgeschwindigkeit
0 bis 800 Upm ist.

17. Verfahren nach Anspruch 13, wobei die Granulierflüssigkeit Wasser ist und die Zugabe von Wasser mit einem
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vertikalen High-Shear-Mischer und einer Mischzeit von 5 bis 20 min, einer Impellergeschwindigkeit von 50 bis 200
Upm und einer Zerkleinerungsgeschwindigkeit von 0 bis 800 Upm durchgeführt wird.

18. Verfahren nach Anspruch 13, wobei der Knetschritt mit einem vertikalen High-Shear-Mischer und einer Mischzeit
von 0,5 bis 15 min, einer Impellergeschwindigkeit von 50 bis 200 Upm und einer Zerkleinerungsgeschwindigkeit
von 0 bis 800 Upm durchgeführt wird.

19. Verfahren nach einem der vorherigen Ansprüche, wobei das Granulat in einem Single-Pot-Prozessor, einem Wir-
belbett oder einer Trockenkammer getrocknet wird.

20. Verfahren nach einem der vorherigen Ansprüche, wobei das Granulat direkt in der Granulieranlage getrocknet wird.

21. Verfahren nach einem der vorherigen Ansprüche, wobei das Granulat mit einem Wirbelbetttrockner getrocknet wird
und die Anlage vor dem Trocknen vorgeheizt wird.

22. Verfahren nach einem der vorherigen Ansprüche, wobei das Granulat gesiebt wird.

23. Verfahren nach Anspruch 22, wobei das Granulat auf eine Korngrößenverteilung pro Volumen gesiebt wird, bei der
das 10%-Fraktil 7 Pm bis 60 Pm, das 90%-Fraktil 600 Pm bis 1200 Pm und der Median 80 Pm bis 600 Pm ist.

24. Verfahren nach Anspruch 22, wobei das Granulat auf eine Korngrößenverteilung pro Volumen gesiebt wird, bei der
das 10%-Fraktil 10 Pm bis 40 Pm, das 90%-Fraktil 750 Pm bis 1100 Pm und der Median 100 Pm bis 300 Pm ist.

25. Verfahren nach einem der vorherigen Ansprüche, wobei das Granulat Polymorph A des (E)-Isomers von Entacapon
umfasst.

26. Verfahren nach einem der Ansprüche 1 bis 24, wobei das Granulat Polymorph D des (E)-Isomers von Entacapon
umfasst.

27. Verfahren nach einem der vorherigen Ansprüche, wobei das bei der Herstellung des Granulats verwendete Enta-
capon partikelförmig vorliegt und wenigstens 90% der Entacapon-Partikel einen Durchmesser von weniger als 55
Pm haben.

28. Verfahren nach einem der vorherigen Ansprüche, wobei das bei der Herstellung des Granulats verwendete Enta-
capon partikelförmig vorliegt und wenigstens 90% der Entacapon-Partikel einen Durchmesser von weniger als 35
Pm haben.

29. Verfahren nach einem der vorherigen Ansprüche, wobei das bei der Herstellung des Granulats verwendete Enta-
capon partikelförmig vorliegt und nicht mehr als 20% der Entacapon-Partikel einen Durchmesser von weniger als
2 Pm haben.

30. Granulat, erhältlich nach einem Verfahren gemäß einem der Ansprüche 1 bis 29.

31. Verfahren zur Herstellung einer Kerntablette, umfassend

(i) Herstellen einer Mischung von Entacapon als einzigem Wirkstoff mit einem Bindemittel und gegebenenfalls
einem oder mehreren Hilfsstoffen und Granulieren der Mischung mit einer Granulierflüssigkeit oder Granulieren
von Entacapon zusammen mit einem oder mehreren optionalen weiteren Hilfsstoffen mit einer ein Bindemittel
umfassenden Granulierflüssigkeit oder durch Schmelzgranulierung;
(ii) Trocken bzw. Abkühlen und gegebenenfalls Sieben des Granulats aus Schritt (i), gegebenenfalls In-Kontakt-
bringen des Granulats mit einem oder mehreren extragranulären Hilfsstoffen und
(iii) Pressen des Granulats und gegebenenfalls der extragranulären Hilfsstoffe in eine Kerntablette, und gege-
benenfalls
(iv) Ummanteln der Kerntablette.

32. Verfahren zur Herstellung einer Entacapon-Granulatmischung, umfassend Herstellen von Granulat gemäß einem
der Ansprüche 1 bis 29 und In-Kontakt-bringen des Granulats mit einem oder mehreren extragranulären Hilfsstoffen.
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33. Verfahren zur Herstellung einer Entacapon-Kapsel durch

(i) Herstellen einer Mischung von Entacapon als einzigem Wirkstoff mit einem Bindemittel und gegebenenfalls
einem oder mehreren Hilfsstoffen und Granulieren der Mischung mit einer Granulierflüssigkeit oder Granulieren
von Entacapon zusammen mit einem oder mehreren optionalen weiteren Hilfsstoffen mit einer ein Bindemittel
umfassenden Granulierflüssigkeit oder durch Schmelzgranulierung;
(ii) Trocknen bzw. Abkühlen und gegebenenfalls Sieben des Granulats aus Schritt (i), gegebenenfalls In-Kontakt-
bringen des Granulats mit einem oder mehreren extragranulären Hilfsstoffen und
(iii) Füllen des Granulats und gegebenenfalls der extragranulären Hilfsstoffe in eine geeignete Kapsel.

34. Granulat, umfassend eine pharmakologisch wirksame Menge Entacapon als einzigem Wirkstoff mit einer Korngrö-
ßenverteilung pro Volumen, bei der das 10%-Fraktil 7 Pm bis 60 Pm, das 90%-Fraktil 600 Pm bis 1200 Pm und der
Median 80 Pm bis 600 Pm ist.

35. Granulat nach Anspruch 34, wobei das 10%-Fraktil 10 Pm bis 40 Pm, das 90%-Fraktil 750 Pm bis 1100 Pm und
der Median 100 Pm bis 300 Pm ist.

36. Granulat, umfassend 35 bis 99 Gew.-% Entacapon als einzigen Wirkstoff, wobei das Entacapon partikelförmig
vorliegt und wenigstens 90% der Entacapon-Partikel einen Durchmesser von weniger als 55 Pm haben.

37. Granulat nach Anspruch 36, umfassend 50 bis 65 Gew.-% Entacapon.

38. Granulat nach Anspruch 36 oder 37, wobei wenigstens 90% der Entacapon-Partikel einen Durchmesser von weniger
als 35 Pm haben.

39. Granulat nach einem der Ansprüche 36 bis 38, wobei nicht mehr als 20% der Entacaponpartikel einen Durchmesser
von weniger als 2 Pm haben.

40. Orale Darreichungsform, umfassend das Granulat nach einem der Ansprüche 30 oder 34 bis 39.

41. Granulat nach einem der Ansprüche 30 oder 34 bis 39 oder eine Darreichungsform nach Anspruch 40 zur Verwen-
dung bei der Behandlung der Parkinson’schen Krankheit.

42. Granulat nach einem der Ansprüche 30 oder 34 bis 39 oder eine Darreichungsform nach Anspruch 40 zur Verwen-
dung bei der Behandlung des Restless-Legs-Syndroms.

Revendications

1. Procédé de préparation de granulés d’entacapone comprenant (i) la préparation d’un mélange d’entacapone, en
tant qu’unique substance thérapeutique, avec un liant et facultativement un ou plusieurs autres excipients et gra-
nulation du mélange avec un liquide de granulation ou granulation de l’entacapone avec un ou plusieurs autres
excipients facultatifs avec un liquide de granulation comprenant un liant ou par granulation à l’état fondu ; (ii) le
séchage ou le refroidissement, respectivement et facultativement en criblant les granulés de l’étape (i).

2. Procédé selon la revendication 1, dans lequel la proportion de liant par rapport à la masse de granulation est de
0,5 : 99,5 à 64,5 : 35,5 en poids sec.

3. Procédé selon la revendication 1, dans lequel la proportion de liant par rapport à la masse de granulation est de 1 :
99 à 35 : 65 en poids sec.

4. Procédé selon l’une quelconque des revendications 1 à 3, dans lequel le liant est l’une ou plusieurs des substances
suivantes : l’acacia, l’acide alginique, un carbomère, la carboxyméthyl-cellulose sodique, la ceratonia, l’huile de
graines de coton, la dextrine, le dextrose, la gélatine, la gomme de guar, une huile végétale hydrogénée de type I,
l’hydroxyéthylcellulose, l’hydroxyéthylméthylcellulose, l’hydroxypropylcellulose, l’hydroxypropylcellulose peu subs-
tituée, l’hypromellose, le silicate d’aluminium et de magnésium, la maltodextrine, le maltose, la méthylcellulose, la
cellulose micro-cristalline, le polydextrose, l’oxyde de polyéthylène, les polyméthacrylates, la povidone, l’alginate
de sodium, l’amidon, l’amidon prégélatinisé, l’acide stéarique, le saccharose et la zéine.
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5. Procédé selon la revendication 4, dans lequel le liant est l’une ou plusieurs des substances suivantes : la povidone,
l’hypromellose, l’hydroxypropylcellulose, la méthylcellulose et la gélatine.

6. Procédé selon la revendication 1, dans lequel le liquide de granulation est l’eau, un alcool inférieur ou un mélange
de ceux-ci.

7. Procédé selon l’une quelconque des revendications 1 à 6, comprenant la granulation de l’entacapone en présence
d’un excipient, dans lequel l’excipient est un délitant.

8. Procédé selon la revendication 7, dans lequel le délitant est l’une ou plusieurs des substances suivantes : l’acide
alginique, le phosphate de calcium tribasique, la carboxyméthylcellulose calcique, la carboxyméthylcellulose sodi-
que, le dioxyde de silicium colloïdal, la croscarmellose sodique, la crospovidone, le docusate de sodium, la gomme
de guar, l’hydroxypropylcellulose peu substituée, le silicate d’aluminium et de magnésium, la méthylcellulose, la
cellulose microcristalline, la povidone, l’alginate de sodium, le glycolate d’amidon et de sodium, la polacriline po-
tassique, la cellulose microcristalline silicifiée, l’amidon et l’amidon prégélatinisé.

9. Procédé selon la revendication 8, dans lequel le délitant est l’une ou plusieurs des substances suivantes : la cros-
carmellose sodique, la crospovidone, l’hydroxypropylcellulose peu substituée, la cellulose microcristalline et le
glycolate d’amidon et de sodium.

10. Procédé selon la revendication 8, dans lequel le délitant est la croscarmellose sodique et le liquide de granulation
est l’eau, et la quantité d’eau ajoutée pendant la granulation est de 50 % à 120 % par rapport au poids sec de la
masse de granulation.

11. Procédé selon la revendication 8, dans lequel le délitant est la L-HPC et la quantité d’eau ajoutée pendant la
granulation est de 30 % à 100 % par rapport au poids sec de la masse de granulation.

12. Procédé selon la revendication 10, dans lequel le délitant est la croscarmellose sodique et la quantité d’eau ajoutée
pendant la granulation est de 70 % à 100 % par rapport au poids sec de la masse de granulation.

13. Procédé selon l’une quelconque des revendications 1 à 12, dans lequel la granulation est réalisée en trois étapes :
1) une étape de prémélange, 2) l’ajout du liquide de granulation et 3) l’étape de malaxage.

14. Procédé selon la revendication 13, dans lequel le prémélange est réalisé par mélange par diffusion, par mélange
par convection ou au moyen d’une granulation continue.

15. Procédé selon la revendication 13, dans lequel l’ajout du liquide de granulation est réalisé au moyen d’un mélangeur
à cisaillement élevé, d’un préparateur à pot unique ou d’une granulation continue.

16. Procédé selon la revendication 13, dans lequel l’étape de prémélange est réalisée au moyen d’un mélangeur vertical
à cisaillement élevé et la durée du mélange est de 0,5 minutes à 5,5 minutes, la vitesse des pales est de 50 tr/min
à 200 tr/min et la vitesse du hacheur est de 0 tr/min à 800 tr/min.

17. Procédé selon la revendication 13, dans lequel le liquide de granulation est l’eau et l’ajout de l’eau est réalisé au
moyen d’un mélangeur vertical à cisaillement élevé en utilisant une durée de mélange de 5 minutes à 20 minutes,
une vitesse de pales de 50 tr/min à 200 tr/min et une vitesse de hacheur de 0 tr/min à 800 tr/min.

18. Procédé selon la revendication 13, dans lequel l’étape de malaxage est réalisée au moyen d’un mélangeur vertical
à cisaillement élevé en utilisant une durée de mélange de 0,5 minutes à 15 minutes, une vitesse de pales de 50
tr/min à 200 tr/min et une vitesse de hacheur de 0 tr/min à 800 tr/min.

19. Procédé selon l’une quelconque des revendications précédentes, dans lequel les granulés sont séchés dans un
préparateur à pot unique, dans un lit fluidisé ou dans une chambre de séchage.

20. Procédé selon l’une quelconque des revendications précédentes, dans lequel les granulés sont séchés directement
dans l’équipement de granulation.

21. Procédé selon l’une quelconque des revendications précédentes, dans lequel les granulés sont séchés au moyen
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d’un dispositif de séchage à lit fluidisé et l’équipement est préchauffé avant le séchage.

22. Procédé selon l’une quelconque des revendications précédentes, dans lequel les granulés sont criblés.

23. Procédé selon la revendication 22, dans lequel les granulés sont criblés jusqu’à une répartition granulométrique
par volume, dans laquelle le fractile de 10 % est de 7 Pm à 60 Pm, le fractile de 90 % est de 600 Pm à 1200 Pm,
et la médiane est de 80 Pm à 600 Pm.

24. Procédé selon la revendication 22, dans lequel les granulés sont criblés jusqu’à une répartition granulométrique
par volume, dans laquelle le fractile de 10 % est de 10 Pm à 40 Pm, le fractile de 90 % est de 750 Pm à 1100 Pm,
et la médiane est de 100 Pm à 300 Pm.

25. Procédé selon l’une quelconque des revendications précédentes, dans lequel les granulés comprennent le poly-
morphe A de l’isomère (E) de l’entacapone.

26. Procédé selon l’une quelconque des revendications 1 à 24, dans lequel les granulés comprennent le polymorphe
D de l’isomère (E) de l’entacapone.

27. Procédé selon l’une quelconque des revendications précédentes, dans lequel l’entacapone utilisée dans la prépa-
ration des granulés est sous forme de particules et au moins 90 % des particules d’entacapone possèdent un
diamètre inférieur à 55 Pm.

28. Procédé selon l’une quelconque des revendications précédentes, dans lequel l’entacapone utilisée dans la prépa-
ration des granulés est sous forme de particules et au moins 90 % des particules d’entacapone possèdent un
diamètre inférieur à 35 Pm.

29. Procédé selon l’une quelconque des revendications précédentes, dans lequel l’entacapone utilisée dans la prépa-
ration des granulés est sous forme de particules et au plus 20 % des particules d’entacapone possèdent un diamètre
inférieur à 2 Pm

30. Granulés pouvant être obtenus par un procédé selon l’une quelconque des revendications 1 à 29.

31. Procédé de préparation d’un comprimé à noyau, comprenant :

(i) la préparation d’un mélange d’entacapone, en tant qu’unique substance thérapeutique, avec un liant et
facultativement un ou plusieurs autres excipients et la granulation du mélange avec un liquide de granulation
ou la granulation de l’entacapone avec un ou plusieurs autres excipients facultatifs avec un liquide de granulation
comprenant un liant ou par granulation à l’état fondu ;
(ii) le séchage ou le refroidissement, respectivement et facultativement en criblant les granulés de l’étape (i),
facultativement en mettant en contact les granulés avec un ou plusieurs excipients extragranulaires, et
(iii) la compression des granulés et des excipients extragranulaires facultatifs en comprimé à noyau, et facul-
tativement
(iv) l’enrobage du comprimé à noyau.

32. Procédé de préparation d’un mélange de granulés d’entacapone comprenant la préparation de granulés selon l’une
quelconque des revendications 1 à 29 et la mise en contact des granulés avec un ou plusieurs excipients extragra-
nulaires.

33. Procédé de préparation d’une capsule d’entacapone, comprenant :

(i) la préparation d’un mélange d’entacapone, en tant qu’unique substance thérapeutique, avec un liant et
facultativement un ou plusieurs autres excipients et la granulation du mélange avec un liquide de granulation
ou la granulation d’entacapone avec un ou plusieurs autres excipients facultatifs avec un liquide de granulation
comprenant un liant ou par granulation à l’état fondu ;
(ii) le séchage ou le refroidissement, respectivement et facultativement en criblant les granulés de l’étape (i),
facultativement en mettant en contact les granulés avec un ou plusieurs excipients extragranulaires, et
(iii) l’introduction des granulés et des excipients extragranulaires facultatifs dans une capsule appropriée.
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34. Granulés comprenant une quantité pharmacologiquement efficace d’entacapone en tant qu’unique substance thé-
rapeutique présentant une répartition granulométrique par volume dans laquelle le fractile de 10 % est de 7 Pm à
60 Pm, le fractile de 90 % est de 600 Pm à 1200 Pm, et la médiane est de 80 Pm à 600 Pm.

35. Granulés selon la revendication 34, dans lequel le fractile de 10 % est de 10 Pm à 40 Pm, le fractile de 90 % est
de 750 Pm à 1100 Pm, et la médiane est de 100 Pm à 300 Pm.

36. Granulés comprenant 35 % en poids à 99 % en poids d’entacapone en tant qu’unique substance thérapeutique,
dans lesquels l’entacapone est sous forme de particules et au moins 90 % des particules d’entacapone possèdent
un diamètre inférieur à 55 Pm.

37. Granulés selon la revendication 36, comprenant 50 % en poids à 65 % en poids d’entacapone.

38. Granulés selon la revendication 36 ou 37, dans lesquels au moins 90 % des particules d’entacapone possèdent un
diamètre inférieur à 35 Pm.

39. Granulés selon l’une quelconque des revendications 36 à 38, dans lesquels au plus 20 % des particules d’entacapone
possèdent un diamètre inférieur à 2 Pm.

40. Forme galénique orale comprenant les granulés selon l’une quelconque des revendications 30 ou 34 à 39.

41. Granulés selon l’une quelconque des revendications 30 ou 34 à 39 ou forme galénique selon la revendication 40,
pour un usage dans le traitement de la maladie de Parkinson.

42. Granulés selon l’une quelconque des revendications 30 ou 34 à 39 ou forme galénique selon la revendication 40,
pour un usage dans le traitement du syndrome des jambes sans repos.
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