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obtained the desired controlled release preparation which can inhibit the
dissolution and release of the This invention relates to a controlled
release  pharmaceutically active substance for a fixed period
pharmaceutical preparation and a method for produc-  of time and can
rapidly release the active substance ing the same. More particularly, It
relates to a control-   5   after the initiation of dissolving and
releasing thereof led release pharmaceutical preparation comprising  and
further can maintain the desired blood level of (a) a core containing a
pharmaceutically active sub-  the active substance for a long period of
time. stance and an organic acid, and (b) a coating film     An object of
the invention is to provide an im- formed on the surface of the core by
aqueous coating  proved controlled release pharmaceutical prepara- of a
water-insoluble and water-slightiy permeable co-  10  tion which can
control the dissolution and release of polymer of ethyl acrylate, methyl
methacrylate and  the pharmaceutically active substance and maintain
trimethylammonium-ethyl methacrylate chloride.,    the desired blood level
thereof for a long period of and a method for producing the same.
time. Another object of the Invention is to provide a There is known a
sustained-release pharmaceut-  method for producing the controlled release
pharma- ical preparation which is formed by spray coating a   15  ceutical
preparation. These and other objects and ad- core substance containing a
pharmaceutically active  vantages of the Invention will be apparent to
those substance and an organic acid with an ethanol solu-  skilled in the
art from the following description. tion of an acrylic polymer containing a
trimethylam-    The accompanying Fig. 1 shows the test results monium-ethyl
group (of. Japanese Patent First Pub-  of dissolution and release of the
pharmaceutically ac- lication (Kokal) No. 193913/1985). This method 18  20
tive substance from the theophylline-containing con- suitable for
dissolving and releasing gradually the  trolled release granules having
different amounts of pharmaceutically active substance when adminis-    the
coating film as prepared in the Experiment, which tered, but it Is
difficult to control the Initiation time of  testwas done by paddle method.
In the figure, the nu- dissolving and releasing thereof.
meral 20 % etc. means the ratio of coating film to the It is also known
that when a coating film applied   25  core. to a pharmaceutical
preparation has a larger thick-    According to the present invention there
is pro- ness, the initiation time of dissolving and releasing of  vided a
controlled release pharmaceutical prepara- the pharmaceutically active
substance can be de-   tion which comprises (a) a core containing a pharma-
layed, but the thick coating film affects on release of  ceutically active
substance and an organic acid, and the active substance and hence the
desired blood   30  (b) an outer coating film on the surface of the prepa-
level of the active substance is not obtained soon af-  ration, said film
being formed by aqueous coating of ter the initiation of the dissolving and
releasing there-  a water-insoluble and slightly water-permeable copo- of.
lymer of ethyl acrylate, methyl methacrylate and tri- There is also known a
delayed-release pharma-   methylammonium-ethyl  methacrylate  chloride,
ceutical form comprising spheroid particles or tablets  35  wherein the
trimethylammonium-ethyl methacrylate containing a pharmaceutically active
substance     chloride is contained in about 0.025 - 0.033 mole per
(bromhexine or salt thereof) and a pharmacologically  1 mole of the
remaining neutral acrylic monomers. acceptable acid or acidic substance and
a coating   Such an acrylic polymer is available under the name surrounding
said spheroid particles or tabletsformed  Eudragit RS[err] (manufactured by
[err] Pharma, Ger- with acid-insoluble lacquers soluble in intestinal juic-
40   many). The above acrylic polymer may be used alone es (e.g. a
copolymer of methacrylic acid and metha-  or by combination with a small
amount of a water-per- crylic acid ester) ora mixtureof the acid-insoluble
lac-  meable polymer, for example, Eudragit RL[err] (manu- quers and
lacquers insoluble in gastric and intestinal  factured by [err] Pharma,
Germany). Eudragit[err] RS juices (e.g. hydroxypropyl methylcellulose
phthalate)  Is a water insoluble, water slightly-permeable copoly- (cf.
U.S. Patent 4,438,091). However, this method   45   merof ethyl acrylate
(EA), methyl methacrylate (MM) can still not control the initiation time of
dissolving and  and trimethylammonium-ethyl methacrylate chloride releasing
of the active substance. EP-A-0 225 085  (TAM) in which the molar radio of
TAM to the remain- discloses preparations prepared by a care containing an
active ingredient and an organic acid with Eudragit  ing components (EA and
MM) is 1:40. Eudragit[err] RL RS.
50 The present inventors have intensively studied as  consists of the same
components as EudragitT RS, to a pharmaceutical preparation which can show
well  except that the molar ratio of TAM to the remaining controlled
release ofthe pharmaceutically active sub-  components (EA and MM) is 1:20.
The ratio of Eudra- stance and found that when a core containing a phar-
git RL to that of Eudragit RS may be from 3 to 30%, maceutically active
substance and an organic acid is  55   more particularly 5 to 10% by
weight. coated with an aqueous solution of a water-insoluble   The organic
acid to be contained in the core to- and water-slightly permeable acrylic
polymer con-  gether with a pharmaceutically active substance in- taining
trimethylammonium-ethyl group, there can be 2   



3                   EP 0 436 370 1                  4 cludes citric acid,
succinic acid, fumaric acid, malic  slightly permeable acrylic polymer
containing trime- acid, tartaric acid, glutaric acid, and the like, among
thylammonium-ethyl group. which preferred ones are succinic acid, fumaric
acid,  The core can be prepared by a conventional malic acid and glutaric
acid, the most preferred one  method as disclosed, for example, Remington's
Is succinic acid. The organic acid may be present In   5   Pharmaceutical
Science, Vol. 17, 1603-1632, 1633- an amount of 0.05 to 0.8 parts by
weight, preferably  1643, issued by Mark Publishing Company, 1985. For 0.1
to 0.6 parts by weight, based on the weight of the  example, a mixture of a
pharmaceutically active sub- core.
stance and an organic acid and optionally further A core to be coated may
be In any form such as  other additives such as excipients, binding agents,
lu- naked tablets, pills, granules, fine granules, and is  lo  bricants,
and the like Is subjected to wet extrusion preferably granulated products
having an average   granulation, dry granulation, or the like.
Alternatively, particle size of about 300 [err] to about 2,000 [err] more
a binding agent Is dissolved In an appropriate solvent preferably of about
500 [err] to about 1,500 [err]      such as water, a lower alcohol (e.g.
methyl alcohol, The pharmaceutically active substance to be     ethyl
alcohol, propyl alcohol, Isopropyl alcohol, butyl contained in the core
includes any medicament which   15  alcohol, etc.), a lower alkanone (e.g.
acetone, methyl can be administered by oral route, for example, chem-
ethyl ketone, etc.), chloroform, dichloromethane, di- otherapeutic agents,
antibiotics, respiratory stimu-  chloroethane, and the like, and the
solution is coated lants, antitussive and antiemetic agents, anti-tumor
onto inert carrier particles together with a pharma- agents, autonomic
agents, psychotropic agents, local  ceutically active substance and an
organic acid by anesthetics, muscle relaxants, agents affecting di-  20
centrifugal fluidization coating, pan coating, fluidized gestive organs,
antihistamines, antidotes, hypnotics  bed coating, or the like, that Is, by
spraying the solu- and sedatives, antiepileptics, antipyretics, analgesics
tion of binding agent onto the inert carrier particles and
anti-inflammatory agents, cardiotonics, antiar-  while adding portionwise a
mixture of a pharmaceut- rhythmic agents, diuretics, vasodiators,
antillpaem-  ically active substance and an organic acid and op- Ics,
nutrients, tonics and alteratives, anticoagulants,  25  tionally other
additives such as excipients, lubricants agents for liver diseases,
antidiabetics, antihyperten-  and the like. elves, and the like. The
pharmaceutically active sub-  Besides, the pharmaceutically active
substance stance is contained in an amount suitable for exhibit-  and the
organic acid are not necessarily applied to in ing the desired
pharmacological activities of each
theformofamixturethereofbuttheymaybeapplied medicament, which has been
known and varies in ac-  30  separately so as to form two or more layers,
for ex- cordance with the kinds of the medicament.         ample, by
firstly adhering the organic acid onto the in- The core may also
incorporate various conven-   ertcarrierparticles (core) toform a
layeroftheorgan- tional additives, such as excipients, binding agents,  ic
acid and thereafter adhering thereon the pharma- lubricants, agglomeration
inhibitors, and the like.  ceutically active substance, vice versa, i.e. by
firstly The excipients Include saccharides (e.g. sucrose,  35  forming a
layer of the pharmaceutically active sub- lactose, mannitol, glucose,
etc.), starches, crystalline  stance onto the inert carrier particles and
thereafter cellulose, calcium phosphate, and the like. The bind-  forming
thereon a layer of the organic acid. Ing agents include polyvinyl alcohol,
polyvinylpyrroll-  Alternatively, the organic acid is adhered onto done,
sucrose, dextrin, hydroxyethyl cellulose, hy-  the carrier particles to
form a layer of an organic acid droxypropyl cellulose, macrogols (=
polyethylene gly-  40  and thereon an organic acid-release control film
com- cols), gum arabic, gelatin, agar, starches, and the like.  prising a
water-insoluble substance (e.g. ethyl cellu- The lubricants and
agglomeration inhibitors include  lose, waxes such as hydrogenated oils) Is
formed, talc, magnesium stearate, calcium stearate, colloidal  and further
a layer of a pharmaceutically active sub- silica, stearic acid, waxes,
hydrogenated oils, poly-  stance is formed thereon. ethylene glycols,
sodium benzoate, and the like.  45   The inert carrier particles Include
particles of car- The coating film is formed in such an amount that  rier
substance, such as sucrose, lactose, starches, the acrylic polymercomposing
the coating film is con-  crystalline cellulose, and the like. tained In a
range of about 0.3 to 10 parts by weight,  The coating of the acrylic
polymer can be carried preferably about 0.4 to 5 parts by weight, per 1
part  out by spraying the aqueous dispersion of the acrylic by weight of
the organic acid contained in the core.  so  polymer onto the core
containing a pharmaceutically When the ratio of the organic acid is
increased, the  active substance and an organic acid. For instance,
preparation shows more rapid release of the pharma-  the coating can be
carried out by a conventional coat- ceutically active substance.
ing method which is usually used in the preparation The preparation of this
invention can be prepared  of pharmaceutical preparations, such as
fiuldized bed by coating a core containing a pharmaceutically ac-  55
coating, pan coating, or the like. When the coating is tive substance and
an organic acid In the form of   carried out by fluidized bed coating, the
core is flui- naked tablets, granules, pills or fine granules with an
dized within an apparatus with air pressure, during aqueous dispersion of a
water-insoluble and water-  which an aqueous dispersion of an acrylic
polymer Is 3  



5                   EP 0 436 370 B1                6 sprayed through a
nozzle of a spray gun onto the   eate (240 g) and succinic acid (400 g)
while spraying core.                                              a
solution of sucrose (190 g) in water-ethanol (3: 1) The concentration of
the acrylic polymer in the  (570 g), by which the nonpareil is surrounded
and aqueous dispersion is not critical but preferable in the  coated with
the active substance and organic acid to range of about 5 to 40 w/w % by
weight. The aqueous   5   give granules. dispersion of the acrylic polymer
may contain other    The granules thus prepared (200 g) are entered
Ingredients such as plasticizers, colorants, and the  into a fluidized bed
coating machine (Flow Coater like. The plasticizers include triacetin,
triethyl citrate,  Mini) and thereto is sprayed a coating liquid consist-
acetyltributyl citrate, diethyl phthalate, polyethylene  ing of Eudraglt RS
30 [err] (168 g), talc (25 g), triethyl glycol, polysorbate, and the like.
The plasticizers may   10  citrate (5 g) in water (234 g) with hot
air-blowing of be used in an amount of about 5 to 50 w/w % by weight  [err]
Thereafter, the mixture is heat-treated at [err] based on the weight of the
acrylic polymer.        to give controlled release granules (280 g)
containing The aqueous dispersion of acrylic polymer may   the above
pharmaceutically active substance. also contain a few parts of a
hydrophilic organic sol- vent (e.g. ethanol, methanol, isopropanol,
acetone,  15   Example 3 etc.) and further agglomeration inhibitors (e.g.
talc, ti- tanium dioxide, etc.).                                 By using
the same materials as in Example 1 ex- After coating, the thus-formed
coating film can  cept that fumaric acid is replaced by citric acid (400
easily be cured by heat-treatment at a temperature of  g), there are
prepared theophyiline-containing con- about 35 to [err] preferably 40 to
[err]      20  trolled release granules (280 g) In the same manner as
described in Example 2. Examples Example 4 The present invention is
illustrated by the follow- ing examples and experiments but should not be
con-  26  By using the same materials as in Example 1 ex- strued to be
limited thereto.                      cept that fumaric acid Is replaced by
malic acid (400 g), there are prepared theophylline-containing con- Example
1                                          trolled release granules (280 g)
in the same manner as described in Example 2. Nonpareil 103 (trade name of
spherical granules   30 of sucrose, manufactured by Freund) (particle size:
Example 5 710-840 [err] 500 9) is entered and rolled in a centri- fugal
fluidized granulat1r (CF-36) EX, manufactured    Nonpareil 103 (particle
size: 500-710 [err] 500 g) by Freund) and a mixture of theophylline fine
powder  is entered and rolled in a centrifugal fluidized granu- (300 g) and
fumaric acid (500 g) is gradually added   35  lator (CF-360 EX), and
thereto is gradually added fine thereto while spraying a solution of
sucrose (240 g) In  particles of succinic acid (500 g) while spraying a
sol- water-ethanol (3: 1) (720 g), by which the nonpareil  ution of sucrose
(200 g) In water-ethanol (3 :1) (360 is surrounded and coated with the
active substance  g) to give succinic acid-containing granules. and organic
acid to give theophylline-containing gran-  To the granules thus prepared
(1000 g) is ules.                                          40  sprayed a
solution of ethyl cellulose (40 g) in water- The theophylline granules thus
prepared (200 g)  ethanol (3: 7) (360 g), and the resultant is dried at are
entered into a fluidized bed coating machine   [err] to give granules (1040
g) of succinic acid coated (Flow Coater Mini, manufactured by Freund) and
with ethyl cellulose. thereto is sprayed a coating liquid consisting of Eu-
The ethyl cellulose-coated succinic acid granules dragit RS 30 D
(manufactured by [err] Pharma,  45  thus prepared (500 g) are entered and
rolled in a cen- Germany) (168 g), talc (25 g), triethyl citrate (5 g) in
trifugal fluidized granulator (CF-360 EX), and thereto water (234 g) with
hot air-blowing of 60C. Thereafter,  is gradually added a mixture of fine
powder of (+)- the mixture is heat-treated at [err] to give controlled
(2S,3S)-3-acetoxy-8-chloro-5-[2-(dimethylamino)et release
theophylline-containing granules (280 g).
hyl]-2,3-dihydro-2-(4-methoxyphenyl]-1,5-benzothi 50 azepin-4(5H)-one
maleate (300 g) and succinic acid Example 2
(300 g) while spraying a solution of sucrose (100 g) in water-ethanol (3:
1) (300 g) to give granules coat- Nonpareil 103 (particle size: 500-710
[err] 400 g)  ed with the pharmaceutically active substance and Is entered
and rolled In a centrifugal fluidized granu-  succinic acid. lator (CF-360
EX), and thereto is gradually added a   55  The granules thus prepared (200
g) are entered mixture of fine powder of (+)-(2S,3S)-3-acetoxy-8-  Into a
fluidized bed coating machine (Flow Coater
chloro-5-[2-(dimethylamino)ethyl]-2,3-dihydro-2-(4-m  Mini) and thereto Is
sprayed a coating liquid consist-
ethoxyphenyl)-1,5-benzothiazopin-4(5H)-one  mal-   ing of Eudragit RS 30
[err] (168 g), talc (25 g), triethyl 4 



7                   EP0436370B1                     8 citrate (5 g) in
water (234 g) with hot air-blowing of  (3) Results: [err] Thereafter, the
mixture is heat-treated at [err] to give controlled release granules (280
g) containing  The results are shown in the accompanying Fig- the above
pharmaceutically active substance.        ure 1. As is dear from the
results, the preparation of 5   this Invention showed release of the
pharmaceutical- Exampie 6                                          ly
active substance with high release rate afterthe lag time even In the
different coating amounts. Nonpareil 103 (particle size: 500-710 [err] 500
g)   The pharmaceutical preparation of this Invention is entered and rolled
In a centrifugal fluidized granu-  Is coated with water-slightly permeable
coating film, lator (CF-360 EX), and thereto is gradually added a   10  and
hence, the pharmaceutically active substance is mixture of fine powder of
chlorpheniramine maleate  not dissolved and released until a fixed period
of time (300 g) and glutaric acid (500 g) while spraying a sol-  elapses,
but when the body fluid is gradually pene- ution of sucrose (160 g) In
water-ethanol (3: 1) (480  trated Into the preparation and thereby the
organic g), by which the nonpareil is coated therewith to give  acid is
dissolved, the water-slightly permeable poly- granules.
15   mer Is rapidly changed to water-permeable, which re- The granules thus
prepared (200 g) are entered  suits in rapid dissolution and release of the
pharma- into a fluidized bed coating machine (Flow Coster  ceutically
active substance. Mini) and thereto Is sprayed a coating liquid consist-
The dissolution and release pattern of the phar- ing of a mixture of
Eudragit RS 30 D[err] and Eudragit  maceutically active substance owing to
the change of RL 30 D[err] (95: 5 by weight) (168 g), talc (25 g), acet-
20  the structure of the coating film Is not observed in the yltributyl
citrate (5 g) in water (234 g) with hot air-blow-  preparation coated with
a solution of the acrylic poly- ing of [err] Thereafter, the mixture is
heat-treated at  mer in an organic solvent, but the specific dissolution
[err] to give controlled release granules (280 g) con-  and release
phenomenon is characteristic in the prep- taining chlorpheniramine maleate.
aration having the coating film formed with the aqu- 25  eous dispersion as
used in this invention. Experiment
The mechanism of such a unique dissolution and release pattern of the
active substance in the phar- (1) preparation of pharmaceutical
preparation:     maceutical preparation of this Invention is not clari-
fied, but is assumed. such that the dissolved organic Nonpareil 103
(particle size: 500-710 [err] 200 9)  so  acid reacts with the
trimethylammonium-ethyl group was entered and rolled In a centrifugal
fiuldized gran-  contained in the coating film formed by the aqueous ulator
(CF-360 EX), and thereto was gradually added  dispersion and thereby the
water-slightly permeable a mixture of theophylline fine powder(120 g)
andsuc-  polymer is changed to a water-permeable polymer. cinic acid (200
g) while spraying a 25 % sucrose-con-  Besides, by varying the ratio of the
coating film taining water-ethanol (3: 1), by which the nonpareil  35  to
the organic acid in the preparation of this invention, was surrounded with
the powder coating to give the-  the degree of changing of from the
water-slightly per- ophylline-containing granules.
meable polymer to the water-permeable polymer can The theophylline granules
thus prepared were    be controlled, and thereby, the rate of dissolution
and entered Into a fluidized bed coating machine (Flow  release of the
pharmaceutically active substance can Coster Mini) and thereto was sprayed
an aqueous   40  also be controlled. That is, by selecting appropriately
dispersion containing Eudragit RS[err]  (12 w/w%), talc  the amount of the
coating film and further the ratio of (6 w/w%), triethyl citrate (1 w/w%)
at [err] with con-  the coating film to the organic acid, the desired pat-
trolling the spray amount so as to give various coating  tern of
dissolution and release of the pharmaceutical- films having different
coating amount. Thereafter, the  ly active substance can be obtained.
mixture was heat-treated at 600C to give controlled re-  45  The controlled
release pharmaceutical prepara- lease theophylline-containing granules
having vari-  tion of this invention can be administered as it stands, ous
amounts of coating film.                        but may be administered in
the form of capsules f illed In the same manner as described above except
with granules, fine granules or the like of the prepa- that no organic acid
was used, there were prepared  ration. theophylline-contalning granules as
a control.  50     Moreover, the pharmaceutical preparation of this
invention can maintain the desired blood level of the (2) Comparison of the
pattern of dissolution and   pharmaceutically active substance for a long
period release:                                           of time after the
initiation of the dissolution and re- lease thereof, and hence, when it is
used in combin- Each preparation obtained above was subjected   55   ation
with a conventional rapid-release preparation, It to the test for
dissolving and releasing by Paddle  can maintain the desired blood level of
the active sub- method (at 37C, water, 100 rpm) as described in 11th
stance for 24 hours even by one time administration. Revised Japan
Pharmacopela.                           It is to be understood that the
film coating of the 



9                   EP 0 436 370 B1                 10 invention may be
provided by a mixture of different   ganic acid is a member selected from
the group polymers provided that the film coating is a water-in-
consisting of citric acid, succinic acid, fumaric soluble acrylic polymer
film which has slight water-  acid, malic acid, tartaric acid, and glutaric
acid. permeability so that water can slowly permeate the film coating to
dissolve the organic acid and cause   5   10. The method according to claim
6, wherein the the effects described above. The molar ratio of the   core
has an average particle size of about 300 [err] components of the film
coating may be such as to pro-  to about 2,000 [err] vide a molar
percentage of trimethylammonium-ethyl groups of 2.0% to 3.0%, and
preferably 2.3% to 2.7%. 10 Patentansprilche Claims
1. Pharmazeutische Zusammensetzung mit verz8- gerter Frelsetzung, die (a)
eonen Kern mit elnem 1. A controlled release pharmaceutical preparation
pharmazeutischen Wirkstoff und elner organi- which comprises (a) a core
containing a pharma-  15  schen Saure, und (b) elnen au~eren Oberzugs-
ceutically active substance and an organic acid,  film auf der Oberflache
der Zubereitung enthilt, and (b) an outer coating film on the surface of
the  wobel der Film durch wAiriges SprOhen sines preparation, said film
being formed by aqueous     wasserunloslichen und Ieicht wasserdurchlfissi-
coating of a water-insoluble and slightly water-   gen Copolymers aus
Ethylacrylat, Methyimetha- permeable copolymer of ethyl acrylate, methyl
20  crylat und TrImethylammonium-ethylmethacry- methacrylate and
trimethylammonium-ethyl me-      latchlorld gebildet wird. thacrylate
chloride. 2. Zubereitung nach Anspruch 1, worin die organi- 2. The
preparation according to claim 1, wherein the  sche Slure und das
Acrylpolymer in einem Ver- organicacid and the acrylic polymer are in the
ra-  25  haltnis von 1:0,3 bis 1:10, bezogen auf das Ge- tio of 1:0.3 to
1:10 by weight.                    wicht, vorligen. 3. The preparation
according to claim 2, wherein the  3. Zubereitung nach Anspruch 2, worin
des Verhalt- ratio of the organic acid and the acrylic polymer  nis der
organischen SMurs und des Acryipoly- is in the range of 1:0.4 to 1:5 by
weight.  30     mers im Bereich von 1:0,4 bis 1:5, bezogen auf das Gewlcht,
liegt. 4. The preparation according to any one of the pre- ceding claims,
wherein the organic acid is citric  4. Zubereitung nach elnem
dervorhergehenden Ani acid, succinic acid, fumaric acid, malic acid, tar-
sprOche, worln die organiache Slure Zltronen- taric acid, or glutaric acid.
36      saure, Succinsaure, Fumarsaure, Apfelslure, Weinsaure odor
Glutarsaure lst. 5. The preparation according to any of the preced- ing
claims wherein the core has an average par-  5. Zubereltung nach einem
dervorhergehenden An- ticle size of about 300 [err] to about 2,000 [err]
sprOche, worin der Kern elne mittlere Tellchen- 40      grore von ca. 300
pm bis ca. 2000 gm hat. 6. A method of producing a controlled release prep-
aration, which comprises coating a core contain-  6. Verfahren zur
Herstellung einer Zubereitung mit ing a pharmaceutically active substance
and an     verzogerter Freisetzung, weiches das Beschichten organic acid
with an aqueous dispersion of a we-   sines Kerns, der onen
pharmazeutischen Wirk- ter-insoluble and silghtly water-permeable copo-  45
stoff und eine organischen Saure enthalt, mit einer lymer of ethyl
acrylate, methyl methacrylate and   warigen Dispersion eines
wasserunl6slichen und trimethylammonium-ethyl methscrylate chloride.
Ieicht wasserdurchiassigen Copolymers aus Ethyl- acrylat, Methyimethacrylat
und Tilmethylammoni- 7. The method according to claim 6, wherein the or-
um-ethylmethacrylatchiluid umfalt ganicacid and the acrylic
polymercomposing the   5o coating film are contained In the ratio of 1:0.3
to  7. Verfahren nach Anspruch 6, worn die organische 1:10 by weight.
Saure und das Acrylpolymer, welches den Ober- zugsfiUm bildet, In elnem
VerhAltnis von 1:0,3 bis 8. The method according to claim 7, wherein the
ra-   1:10, bezogen auf des Gewicht, enthalten sind. tio of the organic
acid and the acrylic polymer is  55 in the range of 1:0.4 to 1:5 by weight.
8. Verfahren nach Anspruch 7, worin das Verh3ltnis der organischen Saure
zum Acrylpolymer Im Be- g. The method according to claim 6, wherein the or-
relch von 1:0,4 bis 1:5, bezogen auf das Gewicht, 6  



9                   EP0436370B1                     10 invention may be
provided by a mixture of different   ganic acid is a member selected from
the group polymers provided that the film coating is a water-in-
consisting of citric acid, succinic acid, fumaric soluble acrylic polymer
film which has slight water-  acid, malic acid, tartaric acid, and glutaric
acid. permeability so that water can slowly permeate the film coating to
dissolve the organic acid and cause   5   10. The method according to claim
6, wherein the the effects described above. The molar ratio of the   core
has an average particle size of about 300 [err] components of the film
coating may be such as to pro-  to about 2,000 [err] vide a molar
percentage of trimethylammonium-ethyl groups of 2.0% to 3.0%, and
preferably 2.3% to 2.7%. 10   Patentansprfiche Claims
1. Pharmazeutische Zusammensetzung mit verz6- gerter Frelsetzung, die (a)
ehen Kern mit elnem 1. A controlled release pharmaceutical preparation
pharmazeutischen Wirkstoff und elner organi- which comprises (a) a core
containing a pharma-  1B  schen Slure, und (b) elnen Auaeren Oberzugs-
ceutically active substance and an organic acid,   film auf der Oberflache
der Zubereltung enthilt, and (b) an outer coating film on the surface of
the  wobel der Film durch wiriges Spruhen aines preparation, said film
being formed by aqueous     wasserual8slichen und leicht wasserdurchilssi-
coating of a water-insoluble and silghtly water-   gen Copolymers aus
Ethylacrylat, Methylmetha- permeable copolymer of ethyl acrylate, methyl
20  crylat und Trlmethylammonium-ethylmethacry- methacrylate and
trimethylammonium-ethyl me-      latdhlorid gebildet wird. thacrylate
chloride. 2. Zubereltung nach Anspruch 1, worin die organi- 2. The
preparation according to claim 1, wherein the  ache Slure und das
Acrylpolymer in elnem Ver- organic acid and the acrylic polymer are in the
ra-  25  haltnis von 1:0,3 bis 1:10, bezogen auf das Ge- tio of 1:0.3 to
1:10 by weight.                    wicht, vorliegen. 3. The preparation
according to claim 2, wherein the  3. Zubereltung nach Anspruch 2, worn das
Verhilt- ratio of the organic acid and the acrylic polymer  nis der
organischen Slurs und des Acrylpoly- is In the range of 1:0.4 to 1:5 by
weight.  30     mers im Bereich von 1:0,4 bbs 1:5, bezogen auf das Gewlcht
IUegt. 4. The preparation according to any one of the pre- ceding claims,
wherein the organic acid is citric  4. Zubereitung nach einem
dervorhergehenden An- acid, succinic acid, fumaric acid, malic acid, tar-
sprfche, worn die organische Slure Zitronen- taric acid, or glutaric acid.
35      slure, Succinsaure, Fumarsaure, Apfelsaure, Weinsaure oder
Glutarsaure Ist. 5. The preparation according to any of the preced- ing
claims wherein the core has an average par-  5. Zubereitung nach elnem
dervorhergehenden An- ticle size of about 300 [err] to about 2,000 [err]
spruche, worin der Kern eine mittlere Telichen- 40      groile von ca. 300
tim bis ca. 2000 pm hat. 6. A method of producing a controlled release
prep- aration, which comprises coating a core contain-  6. Verfahren zur
Herstellung einer Zubereitung mit ing a pharmaceutically active substance
and an     verzogerter Freisetzung, weiches das Beschichten organic acid
with an aqueous dispersion of a wa-   eines Kerns, der elnen
pharmazeutfschen Wlrk- ter-insoluble and slightly water-permeable copo-  45
stoff und eine organischen Saure enthalt, mit elner lymer of ethyl
acrylate, methyl methacrylate and   wafrigen Dispersion eines
wasserunlslichen und trimethylammonium-ethyl methacrylate chloride.
Ieicht wasserdurchlissigen Copolymers aus Ethyl- acrylat, Methylmethacrylat
und Trimethylammoni- 7. The method according to claim 8, wherein the or-
um-ethyimethacrylatchlorld umfaat. ganicacid and the acrylic
polymercomposing the   50 coating film are contained in the ratio of 1:0.3
to  7. Verfahren nach Anspruch 6, worin die organische 1:10 by weight.
Slure und das Acrylpolymer, welches den Ober- zugsflim bildet, in einem
Verhaltnis von 1:0,3 bis 8. The method according to claim 7, wherein the
ra-    1:10, bezogen auf das Gewicht, enthalten sind. tio of the organic
acid and the acrylic polymer Is  55 in the range of 1:0.4 to 1:5 by weight.
8. Verfahren nach Anspruch 7, worin das Verhiltnis der organischen Saure
zum Acrylpolymer im Be- 9. The method according to claim 6, wherein the or-
reich von 1:0,4 bis 1:5, bezogen auf das Gewicht, 6
___   
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composantlefilm d'enrobage sont pr6sents dans le rapport de 1: 0,3 A 1: 10
en polds. 9. Verfahren nach Anspruch 6, worin die organlache Saure
ausgowdhit ist aus Zitronensiure,       8. Procede selon la rovendication
7, dans lequel le Succinsiuro, Fumarsauro, Apfeolsure, Weinsau-   5
rapport de l'acide organique au polymrre acryli- re und Glutars~ure.
quo est compris dens la plage de 1: 0,4 A 1: 5 en polds. 10. Verfahren nach
Anspruch 6, worln der Kern sine mittlere Teilchengr8Be von ca. 300 lam bis
ca.  0. Proced6 selon la revendlcation 6, dans lequel 2000 ,um hat.
10      l'acide organique ost un 6e6ment s6lectionne dans le groups
constitu6 par l'acide citrique, I'aci- de succinique, I'acide fumarique,
I'acide malique, Rovendlcatlons
l'acide tartrique et I'acide glutarique. 1. Prnparation pharmacoutique A
liberation contrO-  15  10. Proced6 selon la revendication 6, dans loquol
le 169 comprenant (a) un noyau contenant une subs-   noyau a une
granulom6tie moyenne d'environ tance pharmacoutiquement active et un acide
or-   300 pnm A environ 2 000 pim. ganique et (b) un film d'enrobage
externe a la surface do la pr6paration, ledit film 6tant forme par un
enrobage aqueux constltu6 par un copo-  20 lymere, Insoluble dans l'eau et
legerement per- meable a l'eau, d'acrylate d'ethyie, do methacry- late de
m6thyle et de chlorure de m6thacrylate d'6thyl-trim6thyiammonium. 25 2.
Preparation selon la revendication 1, dane laquel- le l'acide organique et
le polymero acrylique se trouvent done le rapport de 1: 0,3 A 1: 10 en
poids. 30 3. Pr6paratfon selon Ia revendlcation 2, dans laquel- le le
rapport do I'acide organique au polymere acrylique set compris dens la
plage de 1: 0,4 A 1: 5 en polds. 35 4. Preparation selon lune qusiconque
des revendi- cations pr6c6dentes, dans laquelle l'acide orga- nique eat
l'aclde citrique, I'acide succinique, I'aci- de fumarique, I'acide malique,
I'acide tartrique ou l'acide glutarique.                       40 5.
Pr6paratfon selon l'une quelconque des revendi- cations pr6c6dontes, dans
laquolie le noyau a une granulornbtrie moyenne d'environ 300 im A environ 2
000 ,um.                        45 6. Proced6 de production d'une
preparation a lib6- ration contr6lhe, oomprenant l'enrobage d'un noyau
contenmnt uno substance pharmaceuti- quementactive stun acide organique
parune dis-  50 persion aqueuse d'un copolymere, insoluble dans I'eau at
16gerement permeable A I'eau, d'acrylatb d'6thyle, de m6thacrylate de
m6thyle et de chiorure de methacrylatb d'ethyl- trim6thylammonium.
55 7. Proced6 selon la revendication 8, dans loquel l'acdde organique et le
polymbre acrylique 7    


