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Description

This Invention relates to a controlled release pharmaceutical dosage form and a procesa for preparing
same.

Various techniques for releasing drugs over an extended period of time have heretofore been known in
the prior arts. For example, Europsan Patent Publication No. 148920 discloses a controlled absorption phar-
maceutical formuiation comprising pellsts having (i) a core of diltiazem in association with an organic acid and
lubricant and (ii) an outer membrane which permits reiease of diltiazem in an agueous medium. Further, a dos-

age form of pinacidil is prepared by the steps of coating a pinacidil-containing core with en entsrosoluble .
-polymer such as methacrylic acid-methylmethecrylate co-pofymer, and then applying the layer containing - -—-

pinacidil onto the surface of the core coated as above (Chemical Abstruct, 102, 172661 g (1985), Japanese
Patent Publication (unexamined), No. $120/1985).

An object of the present invention is to provide a controlled release dosage form which is able to control
the release of a medicament, Le., to obtain a therapeutically effectiva blood level of the medicament rapidiy
after the oral administration thereof and at the same time malintaln such effective blood leval over an extanded
period of time. Another abject of the invention is to provide a process for preparation of the oontmlled dosaga

‘form by simpler procedures as compared with known methods,

Namely according to the present invention there Is provided a controlled release pharmaceutical dosage
form which comprises a water-soluble core containing diltiazem or diltazem hydrachloride ; an Inner coating
layer composed of ethyicellulose and a hydrophobic substance selected from talc, alkali earth metal stearate,
titanium oxide, precipitated calcium carbonate, zinc oxide and colloidal silica, the quantitative ratio of ethyicel-
lulose to said hydrophobic substance being within a range of 1 : 1 to 1 : 15 (by weight) ; and an outer coating
layer containing diltiazem or diltiazem hydrochioride.

'In making said controlled reiease dosage form, a pharmacsutically active compound or a mixture of a phar-
maceutically active compound and excipients such as diluents, binders, lubricants or anti-aggregating agents
can be used as the cores contaihing a medicament. The cores are preferably used in the form of granules or
fine granules having a particle size of 300 pm-2000 um, especially 500 pm-850 um, in diameter. Although the

hydrophobic cores have been used in some known methods for retarding the release of drugs from the dosage

form, the cores of the invention are not necessarily hydrophobic and both of water-soluble and water-insoluble
cores can be used in the present invention. Accordingly, a wide variety of excipients including diluents, binders,

lubricants or anti-aggregating agents which are conventionally employed in this field car be used for preparing

the cores of the present invention. Diluents which can be used in the present invention Include, for example,
saccharides such as sucross, lactose or mannitol, starch, crystalline cellulose, caleium phosphats, caicium sul-
fate, calciumlactate and dextrose. Binders include, for example, polyvinyt alcohol, polyacrylic acid, polymethac-
rylic acid, polyvinylpyrrolidone, glucose, sucrose, lactose, maltose, sorbitol, mannitol, hydroxyethyiceltulose,
hydroxypropylmetyicellulose, hydroxypropyicelluiose, macrogols, gum arabic, gelatin, agar and starch. Further,
talc, magnesium stearate, calcium stearate, colloidal sitica, stearic acid, waxes, hydrogenated oll, polysthiylene
glycols, sodium benzoate, sodium lauryl sulfate and magnesium lauryl sulfate are preferably used as lubricants
or anti-aggregating agsnts. '

The medicament-containing cores of the invention can be readily prepared in conventional manner. For
example, said medicament-containing cores may be prepared by mixing a medicament with an appropriate
excipient or excipients {i.e., diluents, binders, lubricants, etc.), and then granulating the mixture by the wet ext-
rusing granulation, tumbling granulation or fluidized bed granulation method as described in Remington’s phar-
macsutical Sciences 17th Edition, pages 1603 to 1632 {Mark Publishing Company, 1985}). Alternatively, the
medicament-containing cores may be prepared according to the tumbling granulation, pan-coating or fluidized
bed coating method as described in Remington’s pharmaceutical Sciences 17th Edition, pages 1633 to 1643,
For example, a solution of a binder In a soivent (e.a., water, a lower alkanol such as methanol, ethanal, propanol,
Isopropanci or butanol, a lower alkanone such as acetone or methylethylketone, chioroform, dichloromethane,
dichloroethane or a mixture thereof) is sprayed on the surface of inert carrier particies, and during said spraying,
the mixture of a medicament and an excipient or exciplents such as diluents or lubricants is added gradually
therato, thereby the medicament-containing core being readily obtained. In the latter case, any particles of 300
jm to 1500 pm in diameter which are made of sucrose, lactose, starch, crystalline celluiose or other ineri mate-
rials may be used as the inert carrier particles,

Among the components of the inner coating layer to be formed on the surface of the medicament-containing
cores, ethyicellulose shouid preferabiy be water insoluble ethylcellulose and have an ethoxy content of about
40-55%, especially about 43-51% and a viscosity of about 0.004-0.35 Pa . s (4-850 ¢P) (measured ina5 wfw%
solution in toluene-ethanol (4 : 1) at 25°C).

On the other hand, a wide variety of materiats which are insoluble in water and easily mixed with ethylcel-
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earth metal stearete such as magnesium stearate or calcium stearate, titaniun oxide, pracipitated calcium car- o

bonate, zin oxide, collcidel silica and the like. Among them, talc and afkali earth metal stearate are preferred,
especially talc is most preferred for use in the invention. These hydrophobic substances are preferably in the
form of fine particles having a diameter of 0.1 pm-100 um, especially 0.1 pm-20 pm. in preparing the inner coat-

1:1 to about 1 : 15 (by weight), especiaily about 1 : 2 to 1 : 4 (by weight).
The inner coating layer can be formed on the surface of the medicament-containing cores in a conventional
coating method such as, for exampie, the fluidized bed coating or pan-coating method as referred to above.

""Ihe mixture of ethylcellulose and the hydrophobic substance to be sprayed on the medicament-contalning

cores may be used either in the form of a solution or a suspension. Water, a lower alkanol and a lower alkanone
mentioned hereinbefore, chloroform dichloromethane, dichlorosthane or a mixture thereof are suitable as a sol-

vent for the coating solution or suspension. Sald coating solution or suspension should preferably contain about

"0.1-50%, especially 0.1-30% by weight, especially about 3-30%, more especialley 3-20% by weight, of the coat-

ing materials (i.e., sthylcellulose and the hydrophaobic substance).

- While the preferred coating ratio [(weight of ethylcellulose + hydrophabic substance/weight of the medik
_cament-containing core) x 100] varies depending on the kind and content of medicaments, diuents, binders,

lubricant or anti-aggregating agents to be incorporated in the core or desired release rats, said coating ratio is
usually in the range of about 5-50%, especially about 5-40% and more especially about 10-30%.

In order to increase the accuracy for controlling the release rate of a medicament, a middie coating layer

consisting of ethyiceliulose alone or ethyicefiulose and a water soluble substance may be, if desired, further
coated on the surface of the inner coating layer prior to the coating of the outer coating layer. Suitable amount
of ethylcellulose to be used as the middle coating layers is about 0.1-10%, especially about 1-6% by waight,
of the amount of the core coated with the inner coating layer. Suitable examples of the water soluble substance
which can be used for this purpose include sucrose, lactose, macrogols, mannitol and sorbitol, On the other
hand, Ethylcellulose referred to above is preferably used for the middle coating layer. In case the water soluble
substance is used together with ethylcellulose, preferred quantitative ratio of the water soluble substance to
ethylcellulose is 1 : 1-20 : 1 (by weight). The coating of the middle coating layer can be carmried out In the same
manner as the coating of the inner coating layer, for example, by the fiuidized bed coating or pan-coating
methods referred to above. Namely, said middle coating layer may be readily obtained by spraying on the sur-
face of the inner coating layer a solution of ethyicellulose or a solution of ethylcelluloge and the water soluble

carried out by spraying simuitaneously a solution of ethylcellulose and a solution of the water soluble substance.

A medicament alone, or its admixture with an appropriate excipient or excipients such as diluents, binders,
lubricants and/or anti-aggregating agents can be used as the outer coating layer. Any diluents, binders, lubric-
ants or anti-aggregating agents explained hereinbefore can be used. The amount of the medicament to be incor-
porated into the outer coating layer may be adjusted depending on the desired initial plasma level of the
medicament. In general, however, suitable quantitative ratio of the medicament in the core to the medicament
in the outer iayer is in the range from about 1 : 1 to about 20 : 1 (by weight).

The outer coating layer can be prepared in & conventional manner, for example, by spraying a coating sol-
ution of the medicament or a coating solution contalning the medicament and excipient(s} according to the
fluidized bed coating or pan-coating method referred to hereinbsfore. Alternatively, sald coating may be carried
out by spraying the solution of the medicament (or the solution containing the medicament and a lubricant and/or
an anti-aggrigating agent) and the solution of a binder simultaneously. Water, a lower alkanol, a lower alkanone,
chloroform dichloromethane, dichloroethane or a mixture thereof are preferably used as a scivent. The particle
size of the controlied release dosage form which is prepared as granules in the present invention should pref-
erably be in the range of about 500 pm-2500 um, especially 700 pm-2000 um, in diameter.

The thus-obtained dosage form of the invention may be, if desired, further coated with, for example, suc-
rose, lactose, magnesium stearate, waxes, talc or a mixture thereof in a conventional manner.

When the controlled release dosage form of the invention having the mult-Hlayered structure is administered
orafly to a wasm blooded aminal such as human beings, the medicamentincorporated in the outer ¢oating layers
is rapidly released therefrom. On the other hand, the release and dissolution rate of the medicament incorpo-
rated In the cores is controlled because the inner coating layer surrounding the core retards the penetration or
diffusion of the digestive-juce into the cores and the release of the medicament through the layer. Especially,
the dosage form of the invention is characterized in that the hydrophobic substance used to form the uniform
inner coating layer is embeded in ethylcellulose matrix and improves the impermeability of ethylcellulose to give
wafer-permeability on the inner coating layer. Moreover, said structurs of the inner coating layer remains intact

3
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when the digestive-juice penetrates into the cores through the coating layers, and thus serves to release the
medicament gradually at a constant rate. Accordingly, the dosage form of the invention, when administered,
shows rapid increase in the blood concentration of the medicament and at the same time maintains the high

of the medicament from the outer coating layer and also the controfied and sustained release of the medicament

~ from the core medicaments or phammaceutically active compounds to which the dosage form of the present

invention can be applied include diitiazem hydrochioride and other diltiazem containing caicium-antagonists.

Further, the dosage form of the invention shows excellent bicavallabiity of the medicament and Is quite
effective to reduce the varation of blood level of the medicament i.e., to minimize the variation between the
highest and lowest blood concentrations thereof. Therefore, even when the minimum therapeutically effective

‘blood level of a medicament is close to the toxic blood level therecf, the dosage form of the invention can be
. used to exert the therapeutic effect of such medicament while keeping the blood level thereof lower than the

toxic level.

Besides, according to the present invention, a controlled release dosage form having uniformity in the con-
tent of the medicament can easily be prepared in simple manner by using a conventicnal apparatus. Further-
more, the dosage form of the invention is also advantageous in that the release rate of the medicament from
the core can seasily be coniroiled by changing the quantitative ratio of ethyicellulose to the hydrophobic subst-
ance to be used for the inner coating layers or changing the coating ratio of the inner coating layers.

The invention alsc includes in one of its aspects a process for preparing a controlled release desage form
comprising the steps of : '

{1) coaling a water-soluble core containing diltiazem or dilttiazem hydrochloride with an Inner coating layer
composed of ethylcellulose and a hydrophobic substance (wherein said hydrophobic substance is selec-
ted from talc, alkali earth metal stearate, titanium oxide, precipitated caicium carbonate, zinc oxide and
colicidal silica, and the quantitative ratio of ethylcellulose to said hydrophobic substanca being within a
range of 1 : 1 to 1 15 (by weight)}, and '

(2)  coating the product of step (1) with an outer coating fayer containing diltlazem or diltiazem hydrochloride. -

Example | (granules}

(1) The medicament-containing core

(Ingredients) (weight %)
Inert carrier particle 17.5
Diltiazem hydrochloride 69.7
Polyvinylpyrrolidone 7.0
Tale 5.8
Total 100.0

800 g of the inert carrier particle (sucrose seeds of 710 to 840 um (20 fo 24 meshes), Trade name ; Non-
pareit manufactured by Freund Industry Co.) are tumbled in the centrifugal fluidizing granulator (Freund Indusry
Co., hereinafter, referred to as CF granulator). A mixture of 3200 g of diltiazem hydrochloride and 267 g of talc
is spreaded onto the inert carrier particle gradually while spraying 3520 g of a polyvinylpyrmolidone-80% ethanol
solution (polyvinylpyrrolidone content : 320g) at a rate of 15 mi/min..

The products thus obtained are air-dried at 50°C and then sieved, whereby about 4400 g of the medi-
cament-containing core having the pariicle size of 1410 to 1680 um (10 to 20 meshes) are obtained.

=a
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(2) Inner coating layer
(Ingredients) (weight %)
Medicament-containing core

obtained in paragcaph (1) 87.0

Ethylcellulose 2.6
Tale 104
Total ) 100.0

4388 g of the medicament-containing core obtained in paragraph (1) are tumbled in the CF granulator. A
salution of 133.2 g of ethyicelluiose fethoxy content : 48-49,5%, viscosity (measured at 25°C with respectto a
toluene-ethanol (4 : 1) solution : 0.009-0.011 Pa - s (9-11 cP)] and 525.6 g of talc in 2530 g of 80% ethanol is
sprayed onto the cores at a rate of about 30 mi/min. After the coating, the products are gir-dried at 50°C and
then sieved, whereby about 5000 g of grandules having the particle size of 1410 to 1680 um (10 to 20 meshes)

are obtained.

(3) Middle coating layer

{Ingredients) (weight %)
Granules oblained in paragraph (2) 87.4
Ethylcellulose 1.5
Sucrose 11.1
Total 100.0

4907 g of granules obtained in paragraph (2) are tumbled in the Cf granulator. A solution of 77 g of ethyl-
celluiose [the ethoxy content and viscosity are the same as defined in paragraph (2)] and 626.5 g of sucrose
in 1463 g of 60% ethanol is sprayed onto the granules ata rate of about 30 mi/min. After the coating, the products
are air-dried at 50°C and then sieved, whereby about 5500 g of granules having the particle size of 1410 to
1680 pm (10 to 20 meshes) are obtained.

(4) Outer coating layer
(Ingredients) (weight %)
Granules obtained in paragraph (3) 91.5

Diltiazem hydrochloride 8.5
Total 100.0

5450.2 g of granules obtained in paragraph (3) are tumbled in the Cf granulator. A solution of 510 g of dil-
tiazem hydrochloride in 2040 g of 0% ethanol Is sprayed onto the granules at a rate of about 20 mi/min. After
the coating, the products are air-dried at 50°C and then sieved, whereby about 5850 g of granules having the
particle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.
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(5) Surface coaling layer

_ (Ingredzents) ~ (weight %)

B Granules obtained in paragraph (4) 92.3
_.,4_., T sucrose . 71 S
w.,m L Talc 0.6 =
WM o Total : 100.0 o

. 5837.5 g of granules obtained in paragraph (4) are tumbled in the Cf granulator. A suspension of 450 g of

15  sucrose and 40 g of talc in 460 g of 25% ethanol is sprayed onto the granules at a rate of about 256 mil/min,

. After the coating, the products are air-dried at 50°C and then sleved, whereby about 8200 g of granules having
the particle size of 1410 to 1680 um (10 to 20 meshes) are obtained,

20 a e anules
| (1) Middle coating layer
i (Ingredients) (weight %)
- 25 Granules obtained in Example 1-(2) 98.3
o Ethylcellulose 1.7
| Total 000 .

A solution of 84 g of ethyicellulose [the ethoxy content and viscoslty are the same as defined in Example
e - 1e(2)] in 1600 g of 80% ethanoi is applied to 4907 g of granules obtained in Example 1-(2) In the same manner
—— " ag described in Example 1-(3), whereby about 4800 g of granules having the particle size of 1410 to 1680 um

e 35 (10 to 20 meshes) are obtained.

(2) Outer coating layer

o (Ingredients) (weight %)
Granules obtained in paragraph (1) 89.8
Ethylcellulose 0.7
45 erys .
Diltiazem hydrochioride 9.5
Total 100.0
50 4891.2 g of granules obtained in paragraph (1) are tumbied in the CF granulator, A solution of 514.5 g of
diltiazem hydrochloride and 41.2 g of ethyiceliulose [the ethoxy content and viscaosity are the same as defined
in Example 1-(2)] in 3080 g of 70% ethanol is sprayed onto the granules at a rate of about 256 ml/min. After the *
coating, the products are air-dried at 50°C and then sieved, whereby about 5300 g of granules having the par-
ticle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.
55
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(3) Surface coating layer

(Ingredients) (weight %)

Granules obtained in paragraph (2) 83.6 -
Sucrose 138 oo TS
Talc 2.6

Total 100.0 i

'875.8 g of sucrose, 880 g of 25% ethanol and 163.2 g of talc are applied to 5288 g of granules obtained
in paragraph (2) in the same manner as described in Example 1-(5), whereby about 6200 g of granules having
the particle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.

Examople 3 (granules)
Outer coating layer
(Ingredients) {weight %)
Granules obtained in Example 2-{1) 87.7
Diltiazem hydrochloride 6.1 )
Sucrose 6.2
Total 100.0

4880 g of granules obtained in Example 2-(1) are tumbled in the CF granulator. 349 g of ditiazem hyd-
rochioride is added gradually while a solution of 349 g of sucrose in 25% ethanol s sprayed onto the granules T
at a rate of about 20 mi/min. After the coating, the products are air-dried at 50°C and then sieved, whaereby
about 5450 g of granules having the particle size of 1410 to 1680 pm of (10 to 20 meshes) are obtained.

xample anule
(1) Inner coating layer

(Ingredients) {weight %)

Medicamenti-containing core

obtained in Example 1-(!) 77.0
Ethylcellulose 11.5
Tale 11.5
Tota!l 100.0

658.8 g of ethylceliulose jthe ethoxy content and viscosity are the same as defined in Example 1-(2)], 658.8
g of talc and 6000 g of 80% ethanol are applied to 4388 g of the madicament-containing core obtained in
Example 1-(1) in the same manner as described in Example 1-(2), whereby about 5600 g of granules having
the particle size of 1410 to 1680 pm (10 to 20 meshes) are abtained.

7
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(2) Outer coating layer

5547 g of granules obtained in paragraph (1) are tumbled in the CF granulator. A solution of 350 g of dil-
_ tlazem hydrochioride in 1400 g of 25% ethanol is sprayed onto the granules at a rate of about 30 mi/min. After
the coating, the products are air-dried at 50°C and then sieved, whereby about 5780 g of granules having the

(Ingredients) {weight %)

Granules obtained in paragraph (1) 94.1

Diltiaze m hydrochloride 5.9
1006.0

Total

particie size of 1410 to 1680 pm (10 to 20 meshes) are abtained,

(3) Surface coating layer

459 g of sucrose, 34 g of talc and 60 g of 25% ethanol are applied to 5712 g of granules obtained in para-
graph (2) in the same manner as described in Example 1-(5), whereby about 6000 g of granules having the

(Ingredients) (weight %)
Granules obtained in paragraph (2) 92.1
Sucrose 7.4
Talc 0.5
Total 100.0

particle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.

Examples 5 to 7 (granules)

The inner coating layer, outer coating layer and surface coating layer are successively formad on 4388 g
of the medicament-containing cores obtained in Example 1-(1) in the same manner as described in Example
4 except that the ingredients shown in following Table 1 are used for the inner coating jayer. About 6000 g of

granules having the particle size of 1410 to 1680 um of {10 to 20 meshes) are oblained, respectively.

Table |
Ingredients of the innerxr coating layer
(weight %)
Example Medicament-containing core Ethyl- Talc | Total
Nos. obtained in Example 1-{1) cellulose*
5 77.0 7.6 15.4 | 100.0
6 77.0 4.6 18.4 ) 100.0
7 77.0 1.4 21.6100.0

*: The ethoxy content and viscosity are the same as defined

in Example 1-(2)
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-~ Examples 8 to 11 (granules)

(1) Inner coating layer

5 The inner coating layer is applied to 4388 g of the medicament-containing cores obtained in Example 1-(1)
in the same manner as described in Example 1-{2) except that the ingredients shown in following Table 2 are
used for the Inner coating layer. Granules having the particle size of 1410 to 1680 um (10 to 20 meshes) are

obtained.
" 10
Table 2
Ingredients of the inner coating layer

O ) (weight %)

Example | Medicament~containing core Ethyl- Talc | Total
Hos. obtained in Example 1l-{1l) cellulose*

2 B-({1) 90.9 1.5 7.6] 100.0
' 9-(1} 83.3 2,8 13.6 | 100.0
10-(1) 76.9 3.9 19,2 100.0
11-{1} 71.4 4.8 23.8}] 100.0

25 *: The ethoxy content and viscosity are the same as defined

. in Example 1-(2)

3¢ (2) Outer coating layer

Granules obtained in paragraph (1) and diltiazem hydrochioride are treated in the same manner as des-
cribed in Example 4-(2) except that the ingredients shown in table 3 are used for the outer coating layer.
Granules having the particle size of 1410 to 1680 um (10 to 20 meshes) are obtained. The yields of the granules

35  are shown in Table 3.

Table 3
40
Ingredients (waight 3) Yimlds of
Example Granules obtained Diltiazem Total | the granules
Nos. in the paragraph(l) [ hydrochloride (Grams)
45 B=(2) 93.1 6.9 100.0 ca. 4900
9-(2) 93.6 6.4 100.0 ca. 5200
10-(2) 94.1 5.9 100.0 ca. 5750
11-(2)} 94.5 5.5 100.0 ca. 6200
50
Examples 12 to 13 (granules)
(1) Inner coating layer
55

The inner coating layer is applied to 4388 g of the medicament-containing cores obtained in Example 1-(1)
in the same manner as described in Example 1-(2) except that magnesium stearate in an amount shown in the
following Table 4 is used instead of talc.
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e Table 4

s Ingredients of the inner coating layer

_ (weight $)

Bxample Medicament-containing core| Ethyl~- |Magnesium | Total
Nos. obtained in Example 1-{1) |cellulose*| stearate

12-(1) 90.9 1.9 7.2 100.0

13-(1) ' 83.3 3.4 13.3 | 100.0
*: The ethoxy content and viscosity are the same as defined

15 in Example 1-(2) :

10

(2) Outer coating layer

20 Granules obtained in paragraph (1) and diitiazem hydrochloride are treated in the same manner as des-
cribed in Example 4-(2). Granules having the particle size of 1410 to 1680 pum (10 to 20 meshes) are obtained
The amount of ingredient used and the yields of the granules ars shown in Table 5.

Table 5
Ingredients (waeight %) Yields of
- Example | Granules obtained Diltiazem Total | the granules
. Nos. in the paragraph(l} | hydrochloride {Grams)
12-{2) 93.6 6.4 100.0 ca. 5200
13=(2) 94.1 5.9 100.0 ca. 5700
35

Example 14 (capsules)

Granules obtained in Exampte 1 are filled in hard capsules No. 3 to give the capsules contalning 100 mg
40  of diltiazem hydrochloride in each capsule.

Example 15 (capsules)
Granules obtained in Example 2 are filled in hard capsules No. 3 to give the capsules containing 100 mg

of diitiazem hydrochloride in each capsule.

d ample 16 anules

(1) Medicament-containing core

(Ingredients) (weight %)
? Inert carrier particle 28.0

Theophyliine 56.0
58 Sucrose 16.0

Total 100.0

10




10

L

25

&5

EP 0315414 B1

1400 g of the inert carrier particie (sucrose seeds of 710 to 840 um (20 to 40 meshes), Trade name : Non-
pareil, manufactured by Freund industry Co.) are tumbled in the CF granulator. 2800 g of theophylline are
spreaded thereto gradually while spraying 3200 mi of a 26% aqueous sucrosa solution onto the seeds at arate
of 15 mi/min. The products thus obtained are air-dried at 50°C and then sieved, whereby about 4400 g of
granules having the particle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.

(2) Inner coating layer
(Ingredients) (weight %)

Medicament-containing core

obtained in paragraph (1) 84.4
Ethylcellulose : 2.6
Talc 13.0
Total 100.0

4220 g of the medicament-containing core obtained in paragraph (1) are tumbled in the CF granulator. A
solution of 130.0 g of sthylcellulose [the ethoxy content and viscosity are the same as defined in Example 1-(2)]
and 650.0 g of talc in 2530 g of 80% ethanol is sprayed onto the granules at a rate of about 30 mi/min. After
the coating, the products sre air-dried at 50°C and then sieved, whereby about 4950 g of granules having the

particle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.

(3) Outer coating layer

(Ingredients) (weight %)

Granules obtained in paragraph {2) | 74.0 o
Theophylline 17.5 o o e
Sucrose 8.5

Total 100.0

4800 g of the granules obtained in paragraph (2) are tumbled in the CF granulator. 11359 of theophyiiine
are spreaded thereto gradually while spraying 920 mi of a 60% aqueous sucrase solution onto the granuies at
a rate of about 20 mi/min. The praducts thus obtained are air-dried at 50°C and then sieved, whereby about
6400 g of granules having the particle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.

1"
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Egamg!.e 17 (gcanules)

. (1) Inner coating layer ' | [

5 (Ingredients) (weight %)

Medicament-containing core

AR obtained in Example 16-(1) 84.4 ' s
RS Ethylcellulose 17 T
B | Talc _ 13.9
Ty Total 100.0
| " 4220 g of the medicament-containing core obtained in Example 16-(1), 85.0 g of ethylcellulose, 695.0 ¢ of
s ..talc and 600 g of 80% ethanoi are freated in the same manner as described in Example 16-(2), whereby about -~ .. . .
. 4500gofgranules having the particle size of 1410 to 1680 um (10 to 20 meshes) are obtained.
20
TR T (2) Outer coating layer T
‘- (Ingredients) (weight %)
? Granules obtained in paragraph (1) 74.0
Theophylline 17.5
TZTTw T Sucrose ‘ 8.5 o
Total - 100.0

4800 g of granules obtained in paragraph {1) and 1135 g of theophylline are reated in the same manner =
o 35 as described in Example 16-(3), whereby about 6400 g of granules havmg the particle size of 1410 to 1680
I o um (10 to 20 meshes) are obtained, ThoTd

. Examples 18 to 22 (granules)

T4 The inner coating layer, outer coating layer and surface coating layer are successively formed on the medi-
cament-containing cores obtained in Example 1-(1) in the same manner as described in Example 1-{(2)-(5)
except that a hydriphybic substance shown in Table 8 is used for the inner coating layer instead of talc.

Granules having the particle size of 1410 to 1680 pm (10 to 20 meshes) are obtained.

-1
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Table 6
Example ‘The hydrophobic substance used e
Nos. for the inner coating layer
‘18 calcium stearate
19 titanium oxide
20 precipitated calcium carbonate
21 zinc oxide
22 colloidal silica

" Examples 23 to 26 (granules)

The inner coating layer, outer coating layer and surface coating layer are successinely formed on the medi-

cament-containing cores obtained in Example 1-(1) in the same manner as described in Example 1245)

a5

20
except that a water soluble material shown in Table 7 is used for the middle coating layer inslead of sucrose. - -
Granules having thje particle size of 1410 to 1680 pm (10 1o 20 meshes) are obtained. ' '
i Table 7
‘28
Example Water soluble substance
Nos. used for the middle layer
- . 23 lactose
. 30
o 24 macrogol 6000
35 26 sorbitol
Experiment 4 {dissolution test)
40 The effect of the quantitative ratio of ethylceliulose and a hydrophabic substance in the inner coating layer
on the dissolution rate of the medicament is Investigated by using the granuies of Examples 4 to 7.
[Sample used]
45 1 : Granules obtained in Example 4~(3)
2 : Granules obtained in Example &
3 : Granules obtained in Example 6
4 : Granules obtalned in Example 7
56 [Test method]

Dissolution test was performed according to the second dissolution test method (Paddle Method}) specified

in THE PHARMAGOPOEIA OF JAPAN 10th-edition by adding each sample of the granules (dose of diliazem
hydrachloride : 100 mg) to 900 mi of distilled water under stirring at 100 rpm at 37°C. 10 mi of the solution was
collected at intervals and the dissolution percentage of the medicament (diltiazem hydrochloride) was calcu-

iated based on the absorbance of the sample solution measured at 285 nm.

13
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eeeml o IResults]

The results are shown in Fig. 1. The curves A, B, C and D In Fig. 1 show time-course changes in the dis-
sclution percentages of the medicament (diitiazem hydrochloride) from the granules of Examples 4, 5, 6 and

P . available by adjusting the quantitative ratio of ethylcellulose and talcinarangeof 1: 1to 1: 15.

C " Experiment 2 (dissolution test)

40 The effect of the coating amount of the inner coating layer an the dissofution rate of the medicament is
‘ ' investigated according to the test method described in Experiment 1 by using the granules of Examples 8 to
_ [Sampies]

"'"""' 7777 1 Granules obtained in Example 8
i ' 2 : Granules obtained in Example 9
3 : Granules obtained in Example 10
4 : Granules obtained in Example 11

— e ‘

[Results]

ey e o

~ .25 results, Itis shown that the dissolution patterns of the medicament can be also conirolled by adjusting the coat-
ing amounts of the inner coating layer.

wmemmen e Experiment 3 {dissolution test)

B The dissolution percentages of the medicament from the dosage form of the present invention are inves-

B 14 and 15.

[Resuits]

38
e = The results are shown in Fig. 3. The curves | and J in Fig. 3 show the time-course changes in the dissolution ™
o percentage of the medicament from the capsules of Examples 14 and 15, respectively. From these results, it
is clear that the dissclution rate of the dosage form of the present invention is well controlled over a prolonged
period of ime.
40
Experiment 4 {dissolution test)

The dissolution tests of the granules obtained in Example 12, 13, 18 and 17 are performed in accordance
with the test method described in Experiment 1. In this experiment, the dissolution rate of theophylline is detar-
45 mined based on the absorbancs of the sample solution measured at 292 nm.
[Results]

The dissolution percentages of the medicament (theophyiline) are shown in Table 8.

&5

14

- ....The results are shown in Fig. 2. The curves E, F, G and H in Fig. 2 show time-course changes in the dis- - . . .
solution percentage of the medicament from the granules of Exampies 8, 9, 10 and 11, respectively. Fromthese

~ - tigated accarding to the test method described in Experiment 1 by using the capsules obtained in Examples

f_g . . 7, raspectively. From these results, it is demonstrated that various dissolution patterns of the medicament are. ., . .
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Table 8
Percentage of dissclution (%)
Samples Tiwe (hr}

0.5 1 k] 5 7 10 14 20

Granules in Exp. 12 111 12 18 26 40 65 89 100

Granules in Exp. 13 10| 11 14 18 20 26 39 66

| Granules in Exp. 16 35 37 43 49 55 68 80 92
Granules in Exp. 17 40l 46 | 67| 85| 95 | 100 | 100] 200 |

Experiment 5 (meagurement of prasma level)

One capsule obtained in Example 15 (dose of the diliazem hydrochioride : 100 mg) is orally administered
together with 100 mi of water to healthy volunteers (adult maie, body weight : 55 to 68 kg). Blood samples are
collected at intervals from the vein of foreamms, and then plasma samples were obtained therefrom by centrifu-
gation. The concentrations of the medicament {diitiazem hydrochloride) in plasma are determined by using high
performance liquid chromatography. .

[Resuits]

The results are shown in Fig. 4. In this figure, the curve shows the plasma levels of the medicament (dil-
tiazem hydrochioride). From these results it is demonstrated that the dosage form of the present Invention
shows a prolonged plasma profile of the medicament with a suitable initial plasma ievel thereof.

Figures 1, 2and 3 show graphs of dissolution percentage versus time of granuies (or capsules) of Examples

-4 to 7, Examples 8 to 11, and Examples 14 to 15, respectively. . _
Figure 4 shows graphs of plasma levals versus time after oral administration of capsule of Example 15.

Claims

Claims for the following Contracting States : DE, GB, IT, NL, SE, CH, LI, BE, LU

1. A controlled release pharmaceutical dosage form which comprises a water-soluble core containing dil-
tiazem or dillazem hydrochloride ; an inner coating tayer composed of ethylcellulose and a hydrophobic sub-
stance selected from taic, alkali earth metal stearats, titanium oxide, precipitated calcium carbonate, zinc oxide
and colloidal silica, the quantitative ratio of ethylcellulose to said hydrophobic substance being within a range
of 1: 1 to 1 ; 15 (by weight) ; and an outer coating layer containing diltiazem or diltiazem hydrochloride.

2. The controlled reiease dosage form claimed in claim 1, In which a middle coating layer composed of
ethylcsiiulose alone or a mixture of ethylcellulose and a water-soluble substance seiected from sucross, lac-
tose, macrogol, mannitol and sorbitol, the quantitative ratio of said water-soluble substance to ethyicellulose
being in the range of 1 : 1 to 20 : 1 (by weight), is further formed between the inner coating tayer and the outer
coating layer.

3. The controlled release dosage form claimed in ctaim 1 or claim 2, In which the quantitative ratio of the
diltiazem or diltiazem hydrochlerid incorporated in the core to the diliazem or diltiazem hydrochloride incot-
ported in the outer coating layer is within a range of 1:11to 20 ;1 (by weight).

4. The controlled dosage form claimed in any preceding claim, in which the patticle size of the core con-
taining the diltiazem or diltiazem hydrachloride s in the range of 300 um to 2000 pm in diameter, the coating
ratio [(weight of ethylcellulose + hydrophobic substance/weight of the medicament-containing core) x 100j of
the inner coating layer is in the range of 5-50%, and the amount of ethylcellulose to be used in the middle coating
layer is in the range of 0.1 to 10% of the amount of the inner coating layer-coated core.
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5. The controlled release desage form claimed in claim 4, in which said dosage form is granules having a
particle size of 500 pm to 2500 um in diameter.

6. The controlled release dosage form claimed in any one of the preceding claims in which the hydrophobic
substance is talc, magnesijum stearate, calcium stearate, titaniurn, oxide, precipitated calcium carbonate, zinc
oxide or colicidal silica.

- 7. The controlled release dosage forrn claimed in any one of the preceding claims wherein the diliazem

~ Is in the form of the hydrochioride sait.

8. A process for preparing a controlled release dosage form comprising the steps of :

.{1). coating a water-soiuble core centaining diltlazem or diltlazem hydrochioride with an inner coating layer . . _.
composed of sthylcellulose and a hydrophoble substance {wherein sald hydrophobic substance is selec- o

ted from talc, alkall earth metal stearate, titaniurn oxide, precipitated calclum carbonate, zine oxide and
colloidal silica, and the quantitative ratio of ethylcellulose to said hydrophobic substance being within &

range of 1: 1to 1: 15 (by weight)), and

' (2) coating the product of step (1) with an outer coating layer containing diltiazem or diltiazem hydrochlorida

9. A process aa claimed in claim 8 including further the step of coating the granules of step (1) with a middle

coating layer composed of ethyicellulose alone or a mixture of ethyicellulose and a water-solubte substance
gelected from sucrose, lactose, macrogol, mannitol and sorbitol, and a quantitative ratio of said water-soluble
substance to ethyicellulose being in the range of 1 : 1 to 20 : 1 (by weight), prior to the coating of the outer

coating fayer.
10. A process as claimed in ciaim 8 or claim 9 wherein the diltiazem Is in the form of the hydrochioride salt.

Claims for the following Contracting States : ES, GR

1. A process for preparing a controlled release dosage form compriging the steps of ;

‘ composed of sthyiceliulose and a hydrophobic substance (wherein said hydrophobic substance is seiec-
tad from talc, alkali sarth metal stearate, titanium oxide, precipitatad calcium carbonats, zinc oxide and
colloidal silica, and the quantitative ratio of ethylcellulose to said hydrophobic substance being within a
range of 1: 1to 1; 15 (by weight}), and

2. A process as claimed in claim 1 including further the step of coating the granules of step (1) with a middle
coating {ayer composed of ethylcellulose alone or a mixture of ethyiceliulose and a water-soluble substance
selected from sucrose, lactose, macrogol, mannitol and sorbitol, and a quantitative ratio of said water-sclubie
substance to ethylcellulose being in the range of 1: 1 to 20: 1 (by weight), prior to the coating of the outer
coating tayer.

3. A process as claimed in claim 1 or claim 2, in which the quantitative ratio of the diitiazem or diltiazem
hydrochloride incorporated in the core to the diltiazem or diitiazem hydrochloride incorporated in the outer coat-
Ing layer is within a range of 1 : 1 to 20 : 1 (by weight).

4. A process as claimed in ciaim 3, in which the particle size of the core containing diltiazem or diltiazem
hydrochioride is in the range of 300 pm to 2000 um in diameter, the coating ratio [(weight of ethylcellulose +
hydraphobic substance/weight of the medicament-containing core} x 100] of the inner coating layer Is in the
range of 5-50%, and the amount of ethylcetlulose to be used in the middle coating layer is in the range of 0.1
to 10% of the amount of the inner coating layer-coated core.

5. A process as claimed in claim 4, in which said dosage form is granules having & particle size of 500 um
to 2500 um in diameter.

6. A process as claimed in any one of the preceding claims in which the hydrophobic substance is talc,
magnesium stearate, calclum stearate, titanium, oxide, precipitated calcium carbonate, zinc oxide or colloidal
sllica.

7. A process as claimed in any one of the preceding claims wherein the diltiazem is in the form of the hyd-
rochloride salt.

16
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- Révondlcatlons

" Revendications pour les Etats contractants suivants : DE, GB, IT, N, SE, CH, LI, BE, LU

1. Forme de dosage pharmacautique 2 libération controlée camprenant un noyau soluble dans I'eau conte- h
. nant du diltiazem ou de I'ydrochlorure de diltiazem ; une couche intérieure de revatement composée d'éthyl-

- cellulose st d'une substance hydrophobe choisie parmi le talc, ie stearate de métaux alcalino-terreux, [‘oxyde

_de titanium, le carbonate de calcium précipité, I'oxyde de zinc etle dioxyde de silicium colloidal, le rapport quan-
titatif entre 'éthylcellulose et la dite substance hydrophobe étantde 'ordre de 1:121: 15 (en poids) ; etune

couche de revétement extsrieure contenant du diltiazem ou de I'hydrochlorure de diltiazem.

2. Forme de dosage & libération controlée selon la revendication 1, dans laquelle une couche de revéte-
ment Intermédiaie, composée uniquement d'éthyicellulose ou d’un mélange d'Sthyiceliulose et d'une subs-
tance soluble dans 'eau choisie pammi la sucrose, la lactose, le macrogol, le mannitol st le sorbitol, le rapport
quantitatif entre la dite substance soluble dans I'eau et P'éthyiceliuiose étantde 'ordre de 1 : 1420 : 1 (en poids),
est de plus formée entre la couche de revétement intérieure et s couche de revétement extériaure.

) 3. Forme de dosage & libération controiée selon la revendication 1 ou la revendication 2, dans laquelle ls .
. rapport quantitatif entre le diltiazem ou I'nydrochiorure de diitiazem incorporé dans le noyau et le diitiazem ou

I'hydrochiorure de diltiazem incorporé dans ia couche extérieure de revétement estde l'ordrede 1:2420:1

4. Forme de dosage & libération contrdlée selon 'une quelcongue des revendications qui précadent, dans
laquelle la grandeur des particules du noyau contenant le diitiazem ou I'hydrochlorure de diltiazem est de I'ordre
de 300 g & 2000 pm en diamétrs, la proportion de revatement [(poids de I'éthyicellulose + substance hydro-
phobe/poids du noyau contenant le médicament) x 100] de la couche de revétement intérieure est de Fordre
de 5-50%, et ia quantité d’éthyiceliulose & utiliser dans la couche intermédiaire de revétement est de l'ordre
de 0,1 & 10% de la proportion de noyau revétue par la couche de revBtement intérieure.

5. Forme de dosage a libération contrbiée seion la revendication 4, dans laquells la forme de dosage est
constituée de granules dont la dimension des particules est de 500 pm & 2500 um de diamatre.

6. Fonme de dosage a libération contrélée selon I'une quelconque des revendications précédentes dans

jaquelle la substance hydrophobe estle taic, le stéarate de magnésium, le stéarate de calcium, 'oxyde de tita-
nium, le carbonate de calcium précipité, 'oxyde de zinc ou la dioxyde de silicium colloidal.

7. Forme de dosage & libération contrdlée ssion I'une queiconque des reverqdicatlons précédentes dans N

laqueile le diltiazem se trouve sous la forme de sel hydrochlorure.
8. Procédsé de préparation d'une forme de dosage & libération contrdide comprenant les étapes consistant
a: .
_ (1) revétir un nayau soluble dans l'eau, contenant du diltiazem ou de Fhydochlorure de diltiazem, d'une
couche de revétement intérieure composée d'éthylcellulose et d'une substance hydrophabe (la dite subs-
tance étant choisie parmi ie talc, ie stéarate de métaux alcalino-terreux, l'oxyde de titanlum, le carbonate
de calcium précipité, Faxyde de zinc etle dioxyde de silicium colioidal), etle rapport quantitatif entre I'éthyl-
celiulose et la dite substance hydrophobe étant de 'ordre de 1 : 1 & 1: 15 (en poids), et

(2) revétir le produit de I'étape (1) d'une couche de revétement extérieure contenant du diltiazem ou de

I'hydrochiorure de diltlazem. '

9. Procédé selon la revendication 8 incluant de plus 'étape constituant & revétir les granules selon I'Stape
(1) d’'une couche de revétement intarmédiaire composée d'éthylcellulose uniquement ou d'un mélange d'éthyl-
cellulose et d’'une substance soluble dans I'eau choisie parmi la sucrose, la lactose, le macrogol, lo mannitol
etie sorbitol, etie rapport quantitatif entre la dite substance soluble dans I'eau et I'sthylcellulose étant de I'ordre
de 1:1&20:1 (en poids), avant d'appliquer la couche extérieure de revétement.

10. Procédé selon la revendication 8 ou la revendication 9 dans lequel le diltiazem est sous forme de sel

hydrechiorure.

Revendications pour les Etats contractants suivants : ES, GR
1. Procédé pour préparer une forme de dosage 2 libération conirblée comprenant les étapes consistant

(1) revétir un noyau soluble dans I'eau contenant du diltiazem ou de I'hydrochiorure de diltlazem d’'une cou-
che de revatement intérieure composée d'éthylcellulose et d'une substance hydrophobe {la dite substancs
hydrophobe étant sélectionnée pami le talc, le stéarate de métaux aicalino-terreux, 'oxyde de fitanium,
le carbonate de calcium précipité, 'oxyde de zinc et le dicxyde de silicium colloidal), et le rapport quantitatif
entre I'éthylceliulose et la dite substance hydrophobe étant de I'ordre de 4:14&1: 15 (en poids), et
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. .(2) revatir le produit de ['étape (1) avec une couche de revétement extérieure contenant du diitiazem ou

de Phydrochlorure de diltiazem.

2. Procédé selon Ja revendication 1 comprenant de plus I'étape consistant & revétic les grantudes de I'étape
(1) d’'une couche de revitement intermédiaire composée d'sthylcetiuiosa uniquement ou d'un mélange d'éthyl-
collulose et d'une substance soluble dans 'eau chalsie parmi la sucrose, Iz lactose, la macrogol, le mannitol
et sorbitol, et ie rapport quantitatif entre la dite substance soluble dans 'eau et 'éthylceliulose étant de I'ordre
de 1:1420: 1 (en poids), avant d'appliquer |a couche de revétement extérieure.

3. Procédé selon la revendication 1 cu la revendication 2, dans laquelle le rapport quantitatif entre le dil-

tiazem ou I"hydrochlorure de diltiazem incorporé dans le noyau et le diitlazem ou I’ hydrochlom de dlltiazem o

"incorporé dans la couche de ravétement extérieure est de 'ordre de 1: 1 4 20 : 1 (en poids).

4. Procédé selon {a revendication 3, dans lequel les dimensions des particules du noyau contenant le di-

. tiazem ou I'hydrochlorure de diltiazem est de I'ordre de 300 um a 2000 pm en diamétre, la proportion de revé-

tement [(poids de P'éthyiceliulose + substance hydrophobe/poida du noyau contenant le médicament) x 100]
de |a couche intérieure de revatement est da I'ordre de 5-60%, et la quantité d’éthylceliuiose & utiliser pour la
couche intermédiaire de revétement est de I'ordre de 0,1 2 10% de la quantité de noyau revétue de la couche
de revatement intérieurs.

5. Procédé selon la revendication 4, dans lequed la dite forme de dosage est falte de granules dontla dimen-
sion des particules est de 500 um & 2500 um en diamétre.

6. Procédé selon I'une quelconque das revendications précédentes dans lequel la substance hydrophobe

est du tafc, du stéarate de magnésium, du stéarate de calcium, de 'oxyde de titanium, du carbonats de calcium
précipité, de I'axyde de zinc ou du dioxyde de silicium colloidal.

7. Procédé selon 'une quelconque des revendications précédentes dans lequel le diltiazem se trouve sous N

forme de sel hydrochlorure.

Patentanspriiche

__Patentanspriiche fiir folgende Vertragsstaaten : AT, DE, GB, IT, NL, SE, CH, LI, BE,LU

1. Pharmazeutische Dosisform mit gesteuerter Freisetzung, welche einen Ditiazem oder Diltiezemhydro- .

einer hydrophoben Substanz ausgewdhit aus Talkum, Erdalkalimstalistearat, Titanoxid, ausgetilitem Calclum-

~"" carbonat, Zinkoxid und kolloidalem Siliziumdioxid, wobei das Mengenverhéitnls von Athylceliulose zur hydro-

phoben Substanz in einem Bereich von 1 : 1 bis 1 : 15 {bezogen auf das Gewichf} liegt, und eine Diltlazem

" oder Diltlazemhydrochlorid enthaltende duRere Uberzugsschicht umfait.

2. Dosisform mit gesteuerter Freisetzung nach Anspruch 1, in welcher eine mittlere Uberzugsschicht beste-
hend aus Athyicellulose afleine oder aus einer Mischung aus Athyicellulose und einer wasserSslichen Sub-
stanz ausgewdhit aus Saccharose, Lactose, Macrogol, Mannit und Sorbit, wobei das Mengenverhltnis der
wasserldslichen Substanz zu Athylcellulose im Bereich von 1: 1 bis 20 ; 1 (bezogen auf das Gewicht) liegt,
weiters zwischen der inneren Oberzugsschicht und der duReren Uberzugsschicht gebildet ist.

3. Doslsform mit gesteuerter Freisetzung nach Anspruch 1 cder Anspruch 2, In welcher das Mengenver-
héltnis von im Kern enthaltenem Diltiazem oder Diltiazemhydrochlorid zum in der duReren Uberzugsschicht
enthaltenen Diltiazem oder Diitizzemhydrochlorid in einem Bereich von 1: 1 bis 20: 1 (bezogen auf das
Gewicht) liegt.

4. Dosisform mit gesteuerter Freisetzung nach irgendeinem vorhergehenden Anspruch, worin die Teilchen-
grofe des das Diltiazem oder Diltiazembydrochlorid enthaltenden Kerns im Beraich von 300 pm bis 2000 pm
im Durchmesser betr&gt, wobei das Beschichtungsverhiltnis [(Gewicht von Athylcellulose + hydrophober Sub-
stanz/Gewicht des medikamenthéltigen Kemns) x 100] der inneren Uberzugsschicht im Bereich von 5-50% und
die Menge der in der mittleren Uberzugsschicht zu verwendenden Athylcellulose im Bereich von 0,1 bis 10%
der Menge des mit einer inneren Uberzugsschicht Gberzogenen Kerms liegt.

5. Dosisform mit gesteuerter Freisetzung nach Anspruch 4, worin die Dosisform Granula mit einer Teilchen-
grolte von 500 pm bis 2500 um im Durchmesser ist.

6. Dosisform mit gesteuerter Freisetzung nach irgendeinem der vorhergehenden Anspriiche, worin die
hydrophobe Substanz Talkum, Magnesiumstearat, Calciumstearat, Titanoxid, ausgefélites Calciumcarbonat,
Zinkoxid oder kolloidales Siliziumdioxid ist.

7. Dosisform mit gesteuerter Freisetzung nach irgendeinem der vorhergehenden Anspriiche, worin das Dil-
tiazemn in Form des Hydrochloridsatzes vorliegt.

8. Verfahren zur Herstellung einer Dosisform mit gesteuerter Freisetzung, welches die folgenden Schritte
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umfabt :

(1) das Uberziehen eines wasserigsiichen, Ditiazem oder Diltiazemhydrochiorid enthaltenden Kems mit

elner inneren Uberzugsschicht bestehend aus Athylcellulose und einer hydrophoben Substanz (wobei die
hydrophobe Substanz ausgewdhit ist aus Talkum, Erdalkalimetallstearat, Titanoxid, ausgefiilitem Calcium-

carbonat, Zinkoxid und kofloidalem Siiziumdioxid und das Mengenverhiiltnis von Athylcellulose zur hydro-

phoben Substanz in einem Bereich von 1: 1 bis 1 : 16 (bezogen auf das Gewicht) llegt), und :

(2) das Uberziehen des Produktes aus Stufe (1) mit einer 2uBeren, Diliazem oder Diitiazemhydrochlorid

enthaltenden Uberzugsschicht.

9. Verfahren nach Anspruch 8, weiches waiters den Schritt des Uberziehens der Granula aus Schritt (1)
mit einer mittieren Uberzugsschicht bestehend aus Athylceliuiose alleine oder 2us einer Mischung aus Athyl-

celiulose und einer wasseridslichen Substanz ausgewdhit aus Saccharose, Lactose, Macrogol, Mannitund |
Sorbit, wobel das Mengenverhélinis der wasseridslichen Substanz zur Athylcellulose im Bereich von 1 : 1 bis

20 : 1 (bezogen auf das Gewicht) ilegt, vor dem Beschichten mit der &uBeren Uberzugsschicht umfait
10. Verfahren nach Anspruch 8 oder Anspruch 9, worin das Diltiazem in der Form des Hydroc_hl_oridsalzeg

vorliagt.
__Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

1. Vertahren zur Herstellung einer Dosisform mit gesteuerter Freisetzung, welches die folgenden Schritte

wumfaft :

- (1) das Oberziehen eines wasseridslichen, Diitiazem oder Diltiazemhydrochlorid enthaltenden Kems mit
einer Inneren Uberzugsschicht bestehend aus Athylcellulose und einer hydrophoben Substanz (wobei die
hydrophobe Substanz ausgewahit Ist aus Talkum, Erdalkalimetallstearat, Titanoxid, ausgefélitem Calcium-

carboniat, Zinkoxid und kolloidalem Siliziumdioxid und das Mengenverha&itnis von Athylceliulose zur hydro-

phoben Substanz in einem Bereich von 1 : 1 bis 1: 15 (bezogen auf das Gewicht) liegt), und

enthaltenden Uberzugsschicht.
2. Vecfahren nach Anspruch 1, welches weiters den Schritt des Uberziehens der Granula aus Schritt (1)

- (2) das Uberzishen des Produktes aus Stufe (1) mit einer &uBeren, Diliazem oder Dlltiazemhydrochlorid

mit einer mittieren Dberzugsschicht bestehend aus Athyiceliulose alleine oder aus einer Mischung aus Athyi- .~ .. -

cellulose und einer wasseridslichen Substanz ausgewshit aus Saccharose, Lactose, Macrogol, Mannit und
Sorbit, wobsi das Mengenverhiltnis der wasseridslichen Substanz zur Athyicellulose im Bereich von 1: 1 bis
20 : 1 (bezogen auf das Gewicht) liegt, vor dem Beschichten mit der duBeren Uberzugsschicht umfaBt.

tanen Diltiazems oder Diltiszemhydrochlorids zu dem in der &uleran Oberzugsschicht enthaltenen Diltiazem -

_oder Dittiazemhydrochiorid in einem Bereich von 1 : 1 bis 20 : 1 (bezogen auf das Gewicht) liegt.

- 3, Verfahren nach Anspruch 1 oder Anspruch 2, bel welchem das Mengenverhltnis des im Kem enthal-.. .. ..

4. Verfahren nach Anspruch 3, bei welchem die TelchengriRe des Diltiazem oder Dlltlazemhydrochlorid‘ i

enthaltenden Kems im Berelch von 300 pm bis 2000 um im Durchmesser liegt, das Beschichtungsverhéltnis
[(Gewicht von Athylceilulose + hydrophober Substanz/Gewicht des medikamenthéltigen Kerns) x 100] der
inneren Ubserzugsschicht im Bereich von 5-50% und die Menge der in der mittleren Uberzugsschlcht 21} ver-
wendenden Athyicellulose im Bereich von 0,1 bis 10% der Menge des mit einer inneren Uberzugsschicht dber-

zogenen Kems liegt.
5. Verfahren nach Anspruch 4, bei welchem die Dosisform Granula mit einer Teilchengrdfie von 500 um

bis 2500 pm im Durchmesser ist,

6. Verfahren nach irgendeinem der vorhergehenden Anspriiche, bei welchem die hydrophobe Substanz
Talkum, Magnesiumstearat, Calciumstearat, Titanoxid, ausgefélites Calciumcarbonat, Zinkoxid oder kolloida-
les Siliziumdioxid ist.

7. Verfahren nach irgendeinem der vorhergehsnden Anspriiche, worin das Diltiazem in Form des Hydro-
chloridsalzes voriegt.
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