
EP 0 463 877 B1 Description The present invention relates to a controlled
release pharmaceutical preparation, and more particularly to a so-called
sigmoid type controlled release pharmaceutical preparation
(Sigmoidal-Releasing System) from 5   which a medicinal compound rapidly
dissolves after a certain lag time. Hitherto, concerning pharmaceutical
preparations containing medicinal compounds, there have been va- rious
attempts to maintain their effects after the administration. For example,
following two pharmaceutical preparations have been known. One is a
sustained release pharmaceutical preparation (see japanese Unex- amined
Patent Publication No. 1561711985) in which a core is alterately coated
with two compositions, name- 10  ly, with a coating composition comprising
a water-soluble polymer such as a polyvinyl alcohol or polyvinyipyr-
rolidone and a water-insoluble polymer such as ethylcellulose, polyvinyl
chloride or Eudragit RS (trade mark, from [err] Pharma, Germany), and a
composition comprising diltiazem hydrochloride, an organic acid and a
lubricant to form multi coating layers. And the other Is a sustained
release pharmaceutical preparation (see Japanese Unexamined Patent
Publication No. 193913/1985) in which a core containing a medicinal active
in- 15  gradient and an organic acid Is spray-coated with an ethanol
solution of an acrylic polymer having trimethy- lammoniumethyl group.
However, although these pharmaceutical preparations are suitable for
releasing medicinal active ingre- dients gradually after the
administration, they have a problem that the starting of the dissolution of
their med- Icinal active Ingredients can hardly be controlled. 20      On
the other hand, it is known in the field of the pharmaceutical preparation
that an Increase in the thick- ness of the coating layer results a delay of
the starting of the dissolution of a medicinally active ingredient.
However, it is also known that in this case the thick coating layer hinders
rapid dissolution of a medicinally active ingredient after the starting of
the dissolution and therefore an effective blood concentration can not be
obtained rapidly. 25      An object of this Invention is to provide a
controlled release pharmaceutical preparation giving a so-called sigmoid
type dissolution pattern wherein a lag time until the starting of the
dissolution of a medincinal com- pound and the rate of the following
dissolution can be controlled and the rate of the dissolution of the medi-
ncinal compound does not depend on the pH of a medium for the dissolution.
It has been found that in the case of coating a medicinally active
ingredient with a water-insoluble and 30  slightly water-permeable acrylic
polymer having trimethylammoniumethyl group and a water-repellent salt such
as magnesium stearate or calcium stearate, (1) the time until the starting
of the dissolution of a medicinal active ingredient from the pharmaceutical
preparations lengthens, (2) the time until the starting of the dis-
solution can be controlled by the amount of the coating layer and (3) once
the dissolution starts, almost 100% of the medicinal active ingredient
dissolves irrespective of the amount of the coating layer. 35      The
present invention provides a controlled release pharmaceutical preparation
comprising a core con- taining a medicinal compound and a single coating
layer containing (I) a water-repellent salt and (ii) a water-insoluble and
slightly water-permeable coploymer of ethyl acrylate, methyl methacrylate
and [err]-acryloyloxyethyitrimethylammonium chloride. 40      Fig. 1 is a
graph showing the result of the dissolution test with water as to various
controlled release gran- ules (a) to (e) obtained in Test Example 1 which
differ from each other in the amount of coating layer. Fig. 2 Is a graph
showing the result of the dissolution test with water, first fluid and
second fluid as to the controlled release granule (d) obtained in Test
Example 1. Fig. 3 is a graph showing the change in blood concentration of a
medicinal compound in case that the granule (d) was administered to dogs in
Test Example 2. Fig. 4 is a 45  graph showing the result of the dissolution
test as to a capsule containing various controlled release granules
obtained in Test Example 3 which differ from each other in the amount of
the coating layer. The controlled release pharmaceutical preparation of the
present invention comprises a core containing a medicinal compound and a
coating layer containing a water-repellent salt and a water-insoluble and
slightly water-permeable acrylic polymer having trimethylammoniumethyl
group, which surrounds said core. If de- 50  sired, another coating layer
of at least one material selected from the group consisting of
ethylcellulose, hy- droxypropylcellulose and a medicinal compound may be
provided around said coating layer in the controlled release pharmaceutical
preparation of the present invention. 



In the present invention, a polymerof acrylic acid, methyl acrylate, ethyl
acrylate, methacrylic acid, methyl methacrylate, ethyl methacrylate or the
like, which has trimethylammoniumethyl group In the molecule, may 55  be
used as a water-insoluble and slightly water-permeable acrylic polymer
constituting the coating layer. For instance, a copolymer of ethyl
acrylate, methyl methacrylate and [err]-acryloyloxyethyltrimethylammonium
chlor- ide in which about 0.025 to about 0.033 mole of
[err]-acryloyloxyethyltrimethylammonium chloride is contained per mole of
the other neutral acrylic monomers is preferably used. Such copolymer is,
for example, commer- 2    EP 0 463 877 B1 cially available under trade mark
"Eudragit RS" from [err] Pharma, Germany or the like. The above-mentioned
polymer may contain, for instance, a small quantity of a water-permeable
polymer. Such copolymer is, for example, commercially available under trade
mark "Eudragit RL" from [err] Pharma, Germany or the like. 5      As
ethylcellulose or hydroxypropylcellulose which is a material of another
coating layer provided around the coating layer of an acrylic polymer, for
instance, ethylcellulose containing about 48.5 to about 51.0 % of ethoxy
group, hydroxypropylcellulose containing about 53.4 to about 77.5 % of
hydroxypropoxy group or the like can be suitably used. As a water-repellent
salt which constitute the coating layer with an acrylic polymer, a salt of
higher fatty 10  acid and an alkaline earth metal Is preferably used.
Concretely, examples of the salts are calcium stearate, magnecium stearate
and the like. In the present Invention, as the ratio of the above-mentioned
acrylic polymer and the water-repellent salt in the coating layer, it Is
adequate that about 0.5 to about 5 parts by weight, preferably about 1.5 to
about 4.5 parts by weight and more preferably about 2 to about 4 parts by
weight of the acrylic polymer is contained per 15  part by weight of the
water-repellent salt. The amount of the coating layer for the core Is
variable a little depending on the form or the size of the core. However,
it is preferable that the amount of the coating layer to be used tends to
increase a bit depending on the increase of the surface area per unit
weight, that is, the decrease of the particle size of the core. For
example, In case of spherical particles having mean particle size of about
500 to about 1000 [err] the amount 20  of the coating layer Is about 5 to
about 80 %, preferably about 7 to about 50 %, in particular, preferably
about 8 to about 30 %, based on the weight of the core. In the present
invention, the form of the core to be coated is not particularly limited
and various forms such as plain tablet, pill, granule and fine granule may
be suitably used. Above all, the granulated cores having mean particle size
of about 300 to about 5000 [err] in particular, about 500 to about 1500
[err] may be preferably 25  used. The medicinal compound to be contained in
the core is not particularly limited. For instance, calcium an- tagonists
such as diltiazem hydrochloride, verapamil hydrochloride, nicardipine,
nitrendipine and nimodipine, antiasthmatic agents such as theophylline and
trimetaquinol, water soluble vitamins, antibiotics, antimaligna- tumor
agents, antipyretic analgesics, antihyperglycemic agents and the like may
be used. 30     in addition, various additives such as an exciplent, a
binder, a lubricant, an aggregation-preventing agent and a solubilizer for
a medicinal compound which are usually used In this field may be contained
in the core. Examples of excipients are sugars such as sucrose, lactose,
mannitol and glucose, starch, crystalline cel- lulose, calcium phosphate,
calcium sulfate, calcium lactate and the like. Examples of carriers for
regulating particle sizes are sucrose, lactose, starch, crystalline
cellulose and the like. Examples of binders are polyvl- 35   nylalcohol,
polyacrylic acid, polymethacrylic acid, polyvinylpyrrolidone, glucose,
sucrose, lactose, maltose, sorbitol, mannitol, hydroxyethylcellulose,
hydroxypropylmethylcellulose, hydroxypropylcellulose, macrogols, arabic
gum, gelatin, agar, starch and the like. Examples of lubricants are stearic
acid, talc and the like. Ex- amples of aggregation-preventing agents are
the above-mentioned lubricants, silicone dioxide, colloidal silli- cone
dioxide and the like. Examples of solubilizers for medicinal compounds are
organic acids such as fumaric 40  acid, succinic acid and malic acid and
the like. The pharmaceutical preparation of the present invention can be
prepared by coating cores containing a 



medicinal compound with a dispersion of a water-insoluble and slightly
water-permeable acrylic polymer hav- ing trimethylammoniumethyl group and a
water-repellent salt. The preparation of the cores can be carried out
according to the usual procedure for the preparation, for example, as
described in Lemingtons Pharmaceutical 45  Sciences 17, 1603-1632,
1633-1643 (Mack Publishing Company, published in 1985). For Example, the
cores can be prepared by granulating the composition of a medicinal
compound, a binder and, as occasion demands, other additives such as an
exicipent according to the method of wet oscillating granulation, rotating
granula- tion, fluidizing bed granulation or the like to obtain granules.
Alternatively, for example, the cores may be pre- pared using carriers for
regulating particle sizes. That is, spherically granulated carriers may be
coated with 50  a medicinal compound according to the usual method such as
powder coating method to obtain the cores. Powder coating can be carried
out, for instance, by gradually adding a medicinal compound or a mixture of
the medicinal compound and suitable additives such as an excipient with
spraying a solution obtained by dis- solving a binder in a suitable solvent
such as water, a lower alcohol such as methanol, ethanol, propanol, iso-
propanol or butanol, a lower alkanone such as acetone or methylethylketone,
chloroform, dichloromethane, 55  dichloroethane or a mixture thereof, on
carrier particles to be cores, according to the method of rotating gran-
ulation, pan coating, fluidizing bed coating or the like. The coating for
thus obtained cores can be carried out by adhering a dispersion of a
water-repellent salt and an acrylic polymer to the cores followed by
drying. 3    EP 0 463 677 B1 As a dispersion medium for the above-mentioned
component of the coating layer, water, an alcohol such as methanol, ethanol
or propanol, a ketone such as acetone, a halogenated hydrocarbon such as
methylene- chloride or chloroform, a mixture thereof or the like is
exemplified. Water, an alcohol or a mixture thereof is preferable, and
ethanol or a mixture of ethanol and water is particularly preferable. 1
The coating can be carried out according to a method generally used in the
art for preparation such as the method of fluidizing bed coating or pan
coating. For example, in case of the method of fluidizing bed coat- ing,
the coating can be carried out as follows. That is, while the cores are
fluidized in an apparatus by means of air pressure, they are spray-coated
with an aqueous dispersion of a water-repellent salt and an acrylic acid
polymer at an adequate rate from the nozzle of the spray-gun. 10      The
concentration of a water-repellent salt and an acrylic polymer in the
dispersion is not particularly lim- ited, but it is preferable that these
components are added within the above-mentioned scope of the preferable
proportion of both components, to be the concentration of about 5 to about
40 % by weight. In addition, a plas- ticizer, a coloring agent and the like
may be contained in the dispersion. As a plasticizer, for instance,
triacetin, triethyl citrate, acetyltributyl citrate, diethyl phthalate,
polyethyleneglycol, polysorbate or the like can be suit- 15  ably used. The
amount of the plasticizer to be used Is preferably about 5 to about 40 % by
weight based on the weight of an acrylic polymer. The drying of thus
obtained coating layer can be easily carried out, for example, by heating
at about 35 to about [err] particularly about 40 to about [err] The other
form of the pharmaceutical preparation of the present invention wherein
another coating layer 20   made of at least one material selected from the
group consisting of ethylcellulose, hydroxypropylcellulose and a medicinal
compound is provided around the coating layer containing a water-repellent
salt and a water-in- soluble and slightly water-permeable acrylic polymer
having trimethylammoniumethyl group, can be easily prepared by further
coating the above-mentioned pharmaceutical preparation having the coating
layer of an acrylic polymer with these components according to the usual
method. 25      For example, in case of coating with ethylcellulose or
hydroxypropylcellulose, the solution prepared by dissolving ethylcellulose
or hydroxypropylcellulose in water, methanol, ethanol, acetone or a mixed
solvent thereof to be the concentration of about 0.5 to about 10 %, may be
sprayed for coating. In case of coating with a medicinal compound, the
solution or dispersion containing said medicinal compound or a mixture of
the medicinal compound and suitable additives such as an excipient and a
binder may be sprayed for coating 30  according to the usual method. As the
additives, for instance, the above-mentioned binders and excipients 



may be suitably used. Thus obtained controlled release pharmaceutical
preparation of the present Invention may be adminis- tered as it is or in a
form filled in capsules. The pharmaceutical preparation of the present
Invention has the following characteristics because of its 35  coating
layer of a slightly water-permeable acrylic polymer. That is, a medicinal
active ingredient rapidly dis- solves from the preparation after a certain
period which depends upon the amount of the coating layer al- though it
never dissolves after administration until the certain time passes.
Besides, the time until the start of the dissolution of a medicinal active
Ingredient is optionally adjustable by changing the amount of the coating
layer. 40      Therefore, the pharmaceutical preparation of the present
invention is useful as a pharmaceutical prepa- ration wherein the starting
of the dissolution of a pharmaceutical compound can be adjusted by itself.
And It is further useful that the pharmaceutical preparation which can
retain an effective blood concentration for many hours can be obtained by
combining various pharmaceutical preparations which differ from each other
In the amount of the coating layer or in a kind of a component of the
coating layer, according to the present 45  Invention. The pharmaceutical
preparation of the present invention wherein the coating layer of a
slightly water-per- meable acrylic polymer Isfurther coated with
ethylcellulose, hydroxypropylcellulose or the like, has a following
advantage. That is, because the dissolution rate of a medicinal compound
after a lag time in such pharma- ceutical preparation is smaller than that
in a pharmaceutical preparation whose coating layer of an acrylic poly- 50
mer and a water-repellent salt is not further coated, the most suitable
dissolution pattern can be obtained by employing the above-mentioned
coating layer in accordance with a kind of medicinal active ingredient In
ad- dition, these pharmaceutical preparations also have an advantage of
being useful for preventing the aggre- gation of the preparations, which
occurs during preparing them. Further the, pharmaceutical preparation
wherein the layer of a medicinal compound is provided around 55  the
coating layer of an acrylic polymer can start the dissolution of the inside
medicinal compound when the blood concentration originated in the outside
medicinal compound has lowered after its dissolution followed by the rise
of Its concentration, by adjusting the amounts of the medicinal compound
layer and an acrylic poly- mer layer or providing another coating layer of
hydroxypropylcellulose or the like around the layer of a medicinal 4    EP
0 463 877 B1 compound. Therefore, the pharmaceutical preparation of the
present invention has an advantage that it can be administered as a
pharmaceutical preparation suitable for administration once a day. The
present invention is more specifically described and explained by means of
the following Test Exam- pies and Examples In which all percents and parts
are by weight unless otherwise noted. 5 Test Example 1 (1) Preparation 10
Nonpareil (granulated sucrose, from Freund Industrial Co. Ltd., Japan)
having the diameter of 350 to 500 [err] (80g) was put into the
centrifugalfluidizing typegranulating and coating apparatus (CF-360EX Type,
made by Freund industrial Co. Ltd., Japan) and rolled in it. Thereto was
gradually added fine powder of diltiazem hydrochloride (900 g) with
spraying a solution of polyvinylpyrrolidone (20 g) dissolved In a mixture
of water and ethanol (3: 2) (640 g). Nonpareil was thus coat- 15  ed around
its surface with diltiazem hydrochloride to obtain plain granule containing
diltiazem hydrochloride in the amount of 90 %. Then this plain granule was
spray-coated with a solution containing 30 parts of Eudragit RS, 10 parts
of calcium stearate and 3 parts of triethyl citrate to obtain various
controlled release pharmaceutical preparations (a) to (e) containing
diltiazem hydrochloride, which differ from each other in the amount of the
coating layer 20 on the plain granule as shown in Table 1. Table 1 



25 Controlled release pharmaceutical                        Amount of
coating  layer* preparation 30               (a)
12 (b)                                       14 (c)
16 (d)                                       20 (e)
22 40     *   Amount   of   coating   layer   (g)   per   100   g   of
plain granule (2) Comparison of dissolution patterns 45 [err] The
dissolution test according to the paddle method [err] water, 100 rpm) based
on the specification of the dissolution test under 11th revised japanese
Pharmacopoeia (JPXI) was carried out with respect to each pharmaceutical
preparation obtained in the above. Plain granule containing diltiazem
hydrochloride which was not yet coated was used as a control prep- 50
aration. [err] The dissolution test according to the same condition as in
[err] was carried out with respect to the phar- maceutical preparation (d)
in Table 1, with first fluid (JPXI), second fluid (JPXI) and water. (3)
Result 55 The result of the dissolution test in [err] is shown in Fig. 1.
It is recognized that according to the pharma- ceutical preparation of the
present Invention, the medicinal compounds are completely released and
their dis- solution patterns show sigmoid type In water, although the lag
time until the start of the dissolution is pro- 5    EP 0 463 877 B1 longed
according as the increase of the amount of the coating layer in the
pharmaceutical preparation. The result of the dissolution test In [err] Is
shown in Fig. 2. It Is shown that the pharmaceutical preparation of the
present Invention shows the same dissolution patterns both with first fluid
and second fluid as that with water. This result shows that the
pharmaceutical preparation of the present Invention has the pH-independent
5   dissolution property. Therefore, it is recognized that according to the
pharmaceutical preparation of the pres- ent invention, a medicinal compound
dissolves immediately after a lag time Irrespective of the pH change In the
digestive tract. Test example 2 10 The controlled release pharmaceutical
preparation (d) obtained In Test Example 1 was orally administered (dose:
100 mg as the amount of diltiazem hydrochloride) to dogs. After
administration the blood was collected from vein at fixed times. The plasma
concentration of diltiazem hydrochloride was measured by high perfor- mance
liquid chromatography. 15     The result Is shown In Fig. 3. it Is
recognized that the plasma concentration level Is still high 30 hours later
after the lag time of 8 hours. Test Example 3 20      The controlled
release pharmaceutical preparations (a) (373 g) and (d) (800 g) obtained in
the Test Ex- ample 1 and the plain granule (111 g) containing diltiazem
hydrochloride were mixed. The mixture (128 mg) containing 100 mg of
diltiazem hydrochloride was filled into a gelatin capsule to obtain a
controlled release capsule. Then the dissolution test according to the
puddle method [err] water, 100 rpm) under JPXI was carried 25 out in the
same manner as in Test Example 1 with respect to the controlled release
capsule obtained in the 



above. The result of the dissolution test shows the durative dissolution
pattern for 24 hours as shown in Fig. 4. Therefore, It Is clear that a
preparation can be designed to release a drug continuously for long hours
by com- bining various pharmaceutical preparations of the present
Invention. 30 Example 1 Nonpareil 103 (granulated sucrose, from Freund
Industrial Co. Ltd., Japan) which was a spherically granu- lated sucrose
having the diameter of 350 to 500 [err] (800 g) was put Into the
centrifugal fluidizing type gran- 35 ulating and coating apparatus (made by
Freund industrial Co. Ltd., Japan hereinafter referred to as CF appa-
ratus) and rolled In it. Thereto was gradually spread fine powder of
diltiazem hydrochloride (9 kg) with spraying a solution of
polyvinylpyrrolidone (200 g) in a mixture of ethanol and water (2: 3) (6.4
kg). Plain granule having the diameter of 12 to 20 mesh (1400 to 840 [err])
containing diltiazem hydrochloride, wherein Nonpareil was coated around its
surface with dlltiazem hydrochloride, was thus prepared. Then the obtained
plain granule 40 (1 kg) containing diltiazem hydrochloride was put Into CF
apparatus and spray-coated with a solution consist- ing of Eudragit RS (a
copolymer of ethyl acrylate, methyl methacrylate and
[err]-acryloyloxyethyltrimethyiam- monium chloride, from [err] Pharma,
Germany) (84 g), calcium stearate (28 g), triethyl citrate (8 g), ethanol
(160 g) and water (320 g). After coating, the granule was dried by heating
at [err] for 16 hours to obtain a controlled release pharmaceutical
preparation containing diltiazem hydrochloride (yield: 1.12 kg). 45 Example
2 The procedure was carried out in the same manner as in Example 1 except
that a mixture of Eudragit RS (112 g), calcium stearate (37 g), triethyl
citrate (11 g), ethanol (210 g) and water (430 g) was used as a coating 50
solution to obtain a controlled release pharmaceutical preparation
containing diltiazem hydrochloride (yield: 1.16 kg). Example 3 55      The
procedure was carried out in the same manner as in Example I except that a
mixture of Eudragit RS (140 g), calcium stearate (47 g), triethyl citrate
(14 g), ethanol (267 g) and water (533 g) was used as a coating solution to
obtain a controlled release pharmaceutical preparation containing diltiazem
hydrochloride (yield: 1.2 kg). 6    EP 0 463 877 B1 Example 4 The procedure
was carried out In the same manner as in Example 3 except that magnesium
stearate (47 g) was used instead of calcium stearate to obtain a controlled
release pharmaceutical preparation containing 5   diltiazem hydrochloride
(yield: 1.2 kg). Example 5 The procedure was carried out in the same manner
as in Example 3 except that tributyl acetylcitrate (14 10  g) was used
Instead of triethyl citrate as a plasticizer to obtain a controlled release
pharmaceutical preparation containing diltiazem hydrochloride (yield: 1.2
kg). Example 6 15     The procedure was carried out In the same manner as
in Example 3 except that both Eudragit RS (126 g) and Eudragit RL (14 g)
were used instead of Eudragit RS (140 g) to obtain a controlled release
pharma- ceutical preparation containing dlltiazem hydrochloride (yield: 1.2
kg). Example 7 20 The controlled release pharmaceutical preparation (0.56
kg) containing diltiazern hydrochloride obtained In the same manner as in
Example 3 was put Into CF apparatus and spray-coated with a coating
solution con- siting of ethylcellulose (9.5 g), hydroxypropylcellulose (0.5
g), ethanol (59 g) and water (32 g). Then the prep- aration was dried at
[err] for 16 hours to obtain a controlled release pharmaceutical
preparation containing 



25 diltiazem hydrochloride (yield: 0.57 kg). Example 8 The controlled
release pharmaceutical preparation (1.12 kg) containing diltiazem
hydrochloride obtained 30 in the same manner as in Example 3 was put into
CF apparatus and spray-coated with a coating solution con- sisting of
diltiazern hydrochloride (151 g), polyvinylpyrrolidone (12 g), ethanol (87
g) and water (203 g). Then the preparation was dried at [err] for 16 hours
to obtain a controlled release pharmaceutical preparation con- taining
diitiazem hydrochloride, wherein the part which rapidly released diitiazem
hydrochloride was provided In its surface layer. 36 Example 9 To diitiazem
chloride (4.8 kg) was added a solution of polyvinylpyrrolidone (K30) (0.15
kg) dissolved in water (0.3 kg). The mixture was kneaded, dried at [err]
for 4 hours and granulated by sieving with 500[err] (32 40 mesh) sieve. To
the obtained granule (4.5 kg) was added magnesium stearate (45 g) and the
mixed powder thereof was tabletted to give plain tablets containing
diltiazem hydrochloride, which have the diameter of 5 mm and the weight of
50 mg per tablet. Then plain tablets (4.0 kg) were put into the coating
apparatus (Hi-coater, made by Freund industrial Co. Ltd., Japan) and
spray-coated with a solution consisting of Eudragit RS (224 g), calcium
stearate (74 g), triethyl 45  citrate (22 g), ethanol (420 g) and water
(860 g). Then the tablets were dried by heating at [err] for 16 hours to
obtain controlled release tablets containing diltiazem hydrochloride
(yield: 4.3 kg). Example 10 50      Nonpareil 103 which was a spherically
granulated sucrose having the diameter of 350 to 500 [err] (1500 g) was put
into CF apparatus and rolled in it. Thereto was gradually spread fine
powder of nicotinamide (NA) (900 g) with spraying a solution of sucrose
(135 g) In a mixture (465 g) of ethanol and water (1:3). The plain granule
having the diameter of 12 to 20 mesh (1400 to 840 [err] containing NA,
wherein Nonpareil was coated around Its surface with NA, was thus prepared.
55      Then the obtained plain granule (0.5 kg) containing NA was put Into
CF apparatus and spray-coated with a solution consisiting of Eudragit RS
(105 g), calcium stearate (35 g), triethyl citrate (11 9), ethanol (200 g)
and water (400 g). Then the granule was dried by heating at [err] for 16
hours to obtain a controlled release pharmaceutical preparation containing
NA (yield: 0.56 kg). 7    EP 0 463 877 B1 Example 11 The procedure was
carried out In the same manner as in Example 10 except that
phenylpropanolamine hydrochloride was used instead of NA to obtain a
controlled release pharmaceutical preparation containing 5
phenylpropanolamine hydrochloride (yield: 0.56 kg). Example 12 The
procedure was carried out in the same manner as in Example 10 except that
bisoprolol fumarate was 10  used Instead of NA to obtain a controlled
release pharmaceutical preparation containing bisoprolol fumarate (yield:
0.56 kg). Example 13 15     The procedure was carried out in the same
manner as in Example 10 except that ascorbic acid was used Instead of NA to
obtain a controlled release pharmaceutical preparation containing ascorbic
acid (yield: 0.56 kg). Example 14 20 The procedure was carried out in the
same manner as in Example 10 except that thiamine hydrochloride was used
instead of NAto obtain a controlled release pharmaceutical preparation
containing thiamine hydro- chloride (yield: 0.56 kg). 25  Example 15 



The procedure was carried out in the same manneras in Example 10 exceptthat
pyridoxine hydrochloride was used Instead of NA to obtain a controlled
release pharmaceutical preparation containing pyridoxine hy- drochloride
(yield: 0.58 kg). 30 Example 16 Nonpareil 103 which was a spherically
granulated sucrose having the diameter of 500 to 710 [err] (1.04 kg) was
put into CF apparatus and rolled in it. Thereto was gradually spread a
mixed powder of fine powder of (+ 35
(2S,3S)-3-acetoxy-8-chloro-5-[2-(dimethylamino)ethyl]-2,
3-dihydro-2-(4-methoxyphenyl)-1,5-benzothiaze- pin-4(5H)-one  maleate
(hereinafter referred to as Clentiazem) (1.176 kg) and succinic acid (1.98
kg) with spraying a solution of sucrose (0.78 kg) in the mixture of ethanol
and water (1: 3) (2.22 kg). The plain granule having the diameter of 12 to
24 mesh (1400 to 710 [err]) containing Clentlazem, wherein Nonpareil was
coated around its surface with Clentlazem, was thus prepared. 40      Then
the obtained plain granule (1 kg) containing Clentiazem was put into CF
apparatus and spray-coated with a solution consisiting of Eudragit RS (279
g), calcium stearate (93 g), triethyl citrate (28 g), ethanol (533 g) and
water(1067 g). Aftercoating, the granulewas dried by heating at [err] for
16 hours to obtain a controlled release pharmaceutical preparation
containing Clentiazem (yield: 1.38 kg). In addition to the ingredients used
In the Examples, other ingredients can be used in the Examples as 45  set
forth in the specification to obtain substantially the same results. Claims
50   Claims for the following Contracting States : AT, BE, CH, LI, DE, DK,
FR, GB, IT, LU, NE, SE 1. A controlled release pharmaceutical preparation
comprisng a core containing a medicinal compound and a single coating layer
containing (i) a water-repellent salt and 85       (ii) a water-insoluble
and slightly water permeable copolymer of ethyl acrylate, methyl
methacrylate and [err]-acryloyloxyethyltrimethylammonium chloride. 2. A
pharmaceutical preparation of Claim 1, wherein 0.5 to 5 parts by weight of
the copolymer is contained    EP 0463877 B1 Example 11 The procedure was
carried out in the same manner as in Example 10 except that
phenylpropanolamine hydrochloride was used instead of NA to obtain a
controlled release pharmaceutical preparation containing 5
phenylpropanolamine hydrochloride (yield: 0.56 kg). Example 12 The
procedure was carried out in the same manner as In Example 10 except that
bisoprolol fumarate was 10  used instead of NA to obtain a controlled
release pharmaceutical preparation containing bisoprolol fumarate (yield:
0.56 kg). Example 13 15     The procedure was carried out in the same
manner as In Example 10 except that ascorbic acid was used instead of NA to
obtain a controlled release pharmaceutical preparation containing ascorbic
acid (yield: 0.56 kg). Example 14 20 The procedure was carried out in the
same manner as In Example 10 except that thiamine hydrochloride was used
instead of NAto obtain a controlled release pharmaceutical preparation
containing thiamine hydro- chloride (yield: 0.58 kg). 25  Example 15 The
procedurewas carried out in thesame manneras in Example 10
exceptthatpyridoxine hydrochloride was used instead of NA to obtain a
controlled release pharmaceutical preparation containing pyridoxine hy-
drochloride (yield: 0.56 kg). 30 



Example 16 Nonpareil 103 which was a spherically granulated sucrose having
the diameter of 500 to 710 [err] (1.04 kg) was put Into CF apparatus and
rolled In it. Thereto was gradually spread a mixed powder of fine powder of
(+)- 35 (2S,3S)-3-acetoxy-8-chloro-5-[2-(dimethylamino)ethyl]-2,
3-dihydro-2-(4-methoxyphenyl)-1,5-benzothiaze- pin-4(5H)-one  maleate
(hereinafter referred to as Clentiazem) (1.176 kg) and succinic acid (1.96
kg) with spraying a solution of sucrose (0.78 kg) in the mixture of ethanol
and water (1:3) (2.22 kg). The plain granule having the diameter of 12 to
24 mesh (1400 to 710 [err] containing Clentiazem, wherein Nonparsi! was
coated around its surface with Clentiazem, was thus prepared. 40      Then
the obtained plain granule (1 kg) containing Clentiazem was put into CF
apparatus and spray-coated with a solution consisiting of Eudragit RS (279
g), calcium stearate (93 g), triethyl citrate (28 g), ethanol (533 g) and
water (1067 g). Aftercoating, the granulewas dried by heating at [err] for
16 hours to obtain a controlled release pharmaceutical preparation
containing Clentiazem (yield: 1.38 kg). In addition to the ingredients used
in the Examples, other ingredients can be used in the Examples as 45  set
forth in the specification to obtain substantially the same results. Claims
50  Claims for the following Contracting States: AT, BE, CH, LI, DE, DK,
FR, GB, IT, LU, NE, SE 1. A controlled release pharmaceutical preparation
comprising a core containing a medicinal compound and a single coating
layer containing (I) a water-repellent salt and 55        (ii) a
water-insoluble and slightly water permeable copolymer of ethyl acrylate,
methyl methacrylate and [err]-acryloyloxyethyltrimethylammonium chloride.
2. A pharmaceutical preparation of Claim 1 wherein 0.5 to 5 parts by weight
of the copolymer is contained 8    EP 0 463 877B1 per part by weight of the
water-repellent salt in the coating layer. 3. A pharmaceutical preparation
of Claim 1 or Claim 2, wherein the copolymer of ethyl acrylate, methyl me-
thacrylate and [err]-acryloyloxyethyltrimethylammonium chloride in which
about 0.025 to about 0.033 mole 5       of
[err]-acryloyloxyethyltrimethylammonium chloride is contained per mole of
the other neutral acrylic mono- mers and the water-repellent salt is an
alkaline earth metal stearate. 4. A pharmaceutical preparation of any one
of Claims 1 to 3, wherein another coating layer made of at least one
material selected from the group consisting of ethylcellulose,
hydroxypropylcellulose and a medicinal 10      compound Is provided around
the coating layer on the surface of the core. 5. A pharmaceutical
preparation of any one of Claims 1 to 4, wherein the medicinal compound in
the core Is a calcium antagonist, an antlasthmatic agent, an antipyretic,
and analgesic or an antihyperglycemic agent. 15  6. A pharmaceutical
preparation as claimed In Claim 5, wherein the medicinal compound in the
core is dil- tiazem hydrochloride, verapamil hydrochloride, nicardipine,
nitrendipine, nimodipine, theophyiline or tri- metaquinol. 7. A
pharmaceutical preparation of any of Claims 1 to 6, wherein the core also
comprises one or more ex- 20      cipients, binders, lubricants,
aggregation preventing agents or solubilizers. Claims for the following
Contracting States: ES, GR 1. A method of preparing a controlled release
pharmaceutical preparation comprising a core containing a 25      medicinal
compound and a single coating layer containing (I) a water-repellent salt
and (ii) a water-insoluble and slightly water permeable copolymer of ethyl
acrylate, methyl methacrylate and [err]-acryloyloxyethyltrimethylammonium
chloride comprising the steps of forming the core contain- ing said
medicinal compound and coating said core with the coating layer. 30 2. A
method as claimed In Claim 1, wherein 0.5 to 5 parts by weight of the
copolymer is contained per part 



by weight of the water-repellent salt in the coating layer. 3. A method as
claimed In Claim 1 or Claim 2, wherein the copolymer of ethyl acrylate,
methyl methacrylate 35      and [err]-acryloyloxyethyltrimethylammonium
chloride in which about 0.025 to about 0.033 mole of [err]-acryl-
oyloxyethyltrimethylammonium chloride Is contained per mole of the other
neutral acrylic monomers and the water-repellent salt Is an alkaline earth
metal stearate. 4. A method as claimed in any one of Claims 1 to 3, wherein
another coating layer made of at least one 40      material selected from
the group consisting of ethylcellulose, hydroxypropylcellulose and a
medicinal compound is provided around the coating layer on the surface of
the core. 5. Amethod as claimed in anyone of Claims 1 to4, wherein the
medicinal compound in the core is a calcium antagonist, an antiasthmatic
agent, an antipyretic, and analgesic or an antihyperglycemic agent. 45  6.
A method as claimed in Claim 5, wherein the medicinal compound in the core
is diltiazem hydrochloride, verapamil hydrochloride, nicardipine,
nitrendipine, nimodipine, theophylline or trimetaquinol. 7. A method as
claimed in any one of Claims 1 to 6, wherein the core also comprises one or
more excipients, binders, lubricants, aggregation preventing agents or
solubilizers. 50 PatentansprOche Patentanspriche far folgend.
Vertragsstaaten: AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NE, SE 55 1.
Pharmazeutleche PrAparatlon zur kontrollierten Frelgabe umfassend eanen
Kern der eine medizinische Verbindung enthilt und eana einzelne
H1llschicht, die 9    EP O 463 877 B1                  *
l11 11111   L  N   S (I) sin wasserabweisendes Salz und (il) ein
wasserunlosilches und geringfugig wasserdurchlissiges Copolymer aus
Ethylacrylat, Methyl- methacrylat und
p-acryloyloxyethyltrimethylammoniumchlorld enth3lt. 5   2.  Pharmazeutische
Priparatlon nach Anspruch 1, wobei in der HullIschicht 0.5 bis 5
Gewichtsanteile des Copolymers pro Gewichtsanteil des wasserabwelsenden
Saizes enthaiten sind. 3.  Pharmazeutische Priparation nach Anspruch I oder
Anspruch 2, wobel in dem Copoiymer aus Ethyl- acrylat, Methylmethacrylat
und p-acryloyioxyethyitrimethylammoniumchlorld ungefahr zwischen 0.025 10
bis etwa 0.033 Mol f-acryioyloxyethyltrlmethyiammoniumchlorid pro Mol der
anderen neutralen Acryi- monomere enthaiten sind und des wasserabwebsende
Salz eln Erdalkaiimetallatearat ist. 4.  Ene pharmazeutische Praparatlon
nach einem der Ansprflche 1 bis 3, wobei elne weitere Hflischicht,
hergestellt aus mindestens slnem Material ausgewihit aus der Gruppe
bestehend aus Ethylcellulose, Hy- 16      droxypropylcelluloee und elner
medizinisohen Verbindung, um die HIlIschicht auf der Oberflache des Kerns
vorgesehen let. 5.  Pharmazeutische Priparation nach einern derAnsprflche I
bis 4, wobel die medizinisohe Verbindung Im Kern emn Calziumantagonist, ein
antiasthmatischer Wirkstoff, sln Antipyretikum und Analgetikum oder sin
antihyperglykimischer Wirkstoff bt. 20 6.  Pharmazeutische Praparatlon nach
Anspruch 5, wobel die medkzinische Verbindung im Kern Diltiazem
Hydrochlorid, Verapamll Hydrochlorid, Nicardipin, Nitrendipin, Nimodipin,
Theophyllin oderTrlmetaquinol let. 25  7.  Pharmazeutische Praparation nach
elnern der Ansprilche I bis 6, wobel der Kern such sin odor mehrere
Tragermittel, Bindemittel, Gieltmittei, verklumpungshemmende Stoffe oder
Solubilisierungsmittel ent- halt. Patentansprioche fur folgende
Vertragsstaaten: ES, GR 30 1. Verfahren zur Herstellung slner
pharmazeutischen Praparation zur kontrolilerten Frelgabe, umfassend 



elnen Kern der sine medizinlache Verbindung enthilt und sine einzedne
HLillschicht, die (i) sin wasserabweiasendes Saiz und (il) sin
wasserunl8sliches und geringfugig wasserdurchlessiges Copolymer aus
Ethylacrylat, Methyl- 35        methacrylat und
P-acryloyloxyethyltrimethylammoniumchlorid enthilt, umfassend die Schritte,
um den Kern der die medizinlsche Verbindung enthalt zu formen und den Kern
mit der Hfllschicht zu beschichten. 2.  Verfahren nach Anspruch 1, wobei
0.5 bis 5 Gewichtsanteile des Copolymers pro Gewichtsanteil des 40
waesserabwelsenden Salzes in der Hullschicht enthalten sind. 3. Verfahren
nach Anspruch I oder Anspruch 2, wobel In dam Copolymer aus Ethylacrylat,
Methylmetha- crylat und f3-acryloyloxyethyltrimethylammoniumchilorid
ungefahr 0.025 be etwa 0.033 Mol 0-acryloy,
loxyethyltrimethylammoniumchlorld pro Mol der anderen neutralen
Acrylmonomere enthalten sind und 45      des wasserabweieende Salz sin
Erdalkallmetallstearat ist. 4.  Verfahren nach elnem der AnsprOche I bis 3,
wobei sine weitere H0llschicht, hergestellt aus mindestens elnem Material
ausgewihit aus der Gruppe bestehend aus Ethylcellulose,
Hydroxypropylceilulose und ei- ner medizinischen Verbindung, um die
Hullschicht auf der Oberfliche des Kerns vorgesehen ist. 0   5. Verfaheren
nach einem der Ansprflche 1 bis 4, wobel die medizinische Verbindung im
Kern ein Calzium- antagonist, sin antiasthmatischer Wirkstoff, sin
Antipyretikum und Analgetikum oder sin antihyperglykimischer Wirkstoff ist.
6. Verfahren nach Anspruch 5, wobei die medizinische Verbindung im Kern
Diltiazem Hydrochlorid, 55      Verapamil Hydrochlorid, Nicardipin,
Nitrendipin, Nimodipin, Theophyllin odor Trimetaquinol ist 7. Verfahren
nach einem der AnsprOche 1 bis 6, wobel der Kern auch sin odor mehrere
Trigermittel, Bin- demittel, Gleitmittel, verklumpungshommende Stoffe odor
Solubilisierungemittel enthalt. 10    EP 0463 877 B1             I IflhI1j
liii *C  L  M   S* Revendlcatlons Revondlcations pour lea Etate
contractants sulvants AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NE, SE 5 1.
Preparation pharmaceutique A llberation contrOlie, comprenant un noyau
contenant un compose m6dl- camenteux et une seule couche de revetement
contenant: (I) un eel hydrofuge, et (ii) un copolymbre, Insoluble dans
I'eau et legerement perm~sble A l'eau, d'acryiate d'6thyie, de me- 10
thacrylate de m6thyle et de chlorure de
S-acryioyloxy6thyltrimethylammonlum. 2. Pn~paration pharmaceutique suivant
la revendlcation 1, dans laquelle une quantit6 de 0,5 A 5 parties en poids
du copolymbre eat presentb par partie en poais du sel hydrofuge dane Ia
couche de revetement. 3.  Preparatlon pharmaceutique sulvant la
revendicatlon I ou la revendlcation 2, dans laquelle le copolymere
d'acrylate d'ethyle, de methacrylate de methyle et de chlorure de
P-acryloyloxy6thyltrlmethylammonium renferme environ 0,025 A environ 0,033
mole de chlorure de P-acryloyloxy6thyltrlm6thylammonium par mole des autres
monomeres acryliques neutres, et le eel hydrofuge eat un st6arate de m6tal
alcalino- terreux. 20  4.  Preparatlon pharmaceutique sulvant l'une
quelconque des revendications 1 A 3, dans laquelle une autre couche de
revitement constitute d'au molns une matiere cholbie dans le groupe
consistent en l'bthyl- cellulose, I'hydroxypropylcellulose et un compose
medicamenteux eat formee autour de la couche de re- v~tement sur Ia surface
du noyau. 25  S. Pr6paration pharmaceutique sulvant lune quelconque des
revendications I a 4, dans laquelle le compose midlcamentouxdans le noyau
estun antagonistb de calcium, un agentantlasthmatique, un antipyretique, un
agent analg6eslque ou un agent antlhyperglyce6mlque. 6.  Preparation
pharmaceutique sulvant la revendication 5, dans laquelle le compose
medicamentbux dans 



80      le noyau eat Io chlorhydrate de diltlazem, le chlorhydrate de
verapamll, la nicardipine, la nitrendipine, la nimodipino, la th6ophylline
ou le trimetaqulnol. 7. Preparation pharmaceutique suivant l'une quelconque
des revendications I A 6, dans laquelle le noyau comprend egalement un ou
plusleurs-exciplents, liants, lubriflants, agents Inhibant l'agr6gatbon ou
solu- 85      bilisants. Revendicatlons pour lea Etate contractants
sulvants: ES, GR 1. Procede de production d'une preparation pharmaceutique
a liberatlon control6e comprenant un noyau 40      contbnant un composA
medicamenteux et une seule couche do revOtement contenant (I) un eel
hydrofuge, et (ii) un copolymere, insoluble dans l'eau et lgbrement
permeable A I'eau, d'acrylate d'ethyle, de me- thacrylate de methyle et de
chlorure de -acryloyloxyethyltrim6thylammonium , comprenant les eta- pes de
formation du noyau contenant ledit composA m6dicamenteux et d'enrobage
dudit noyau avec 45        la couche de revOtement. 2.  Procede sulvant la
revendication 1, dans lequel une quantite de 0,5 A 5 parties en poids du
copolymere ost pr~sente par partie en poids du sel hydrofuge dans la couche
de revetement. 50 3. Procede suivant la revendication I ou Ia revendication
2, dens lequel le copolym~re d'acrylate d'ethyle, de methacrylate de
methyle et de chlorure de j-acryloyloxyethyltrim6thylammonium renferme
environ 0,025 a environ 0,033 mole de chlorure de
l-acryloyloxy6thyltrimethylammonium par mole des autres monomeres
acryliques neutres, et le sel hydrofuge est un stearate de metal
alcalino-terreux. 4.  Procede sulvant l'une quelconque des revendications 1
a 3, dans loquel une autre couche de revitement constitu~e d'au moins une
matibre choisle dans Is groupe consistent en l'ethylcellulose,
I'hydroxypropyl- cellulose et un compose medicamentbux est formee autour de
la couche de revitement sur la surface du noyau.    5. Proc6de suivant
l'une quelconque des revendicatlons 1 a 4, dans lequel le composo
m6dicamenteux dans le noyau est un antagoniste du calcium, un agent
antiasthmatique, un antipyrhtique, un agent analg6sique ou un agent
antlhypwglyodmlque. 5 6. Proc6d6 sulvant la revendlcation 5, dans lequel le
compose m6dlcamenteux dans Is noyau eat le chlor- hydrate de diltiazem, le
chlorhydrate de vOrapamil, Ia nicardipine, la nitrendipine, la nimodipine,
la th6o- phylline ou le trimotaqulnol. 7. Proocdo sulvant l'une quelconque
des revendications I A 6, dans lequel le noyau comprend ogalement 10
un ou piusleurs exciplents, iiants, lubrifiants, agents inhibant
i'agr6gation ou solubillsants. 18 20 25 30 35 40 45 50 56 12    


