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The present invention relates to a method of producing a
pharmaceutical preparation that contains a proton pump inhibitor
and optionally a non-steroidal antirheumatic in the form of
pellets. The invention further relates to pharmaceutical
preparations obtainable by said method, in particular those with a

defined dissolution profile.
Background of the invention

Proton pump inhibitors (PPIs) are drugs that suppress the
formation of gastric acid by inhibiting H'/K'-ATPase — a so-called
proton pump - in the parietal cells of the stomach. Omeprazole as
the best-known drug in the group of proton pump inhibitors has
proved useful in the treatment of duodenal ulcer, gastric ulcer,
reflux ocesophagitis and Zollinger-Ellison syndrome. Both

parenteral and solid oral dosage forms are used.

In acidic conditions, omeprazole and its derivatives degrade very
rapidly to inactive compounds, and apparently mere contact of the
active substance in the solid state of aggregation with acidic
groups (of e.g. enteric polymers) leads to degradation. Solid oral
dosage forms (tablets, pellets, granules) of omeprazole and
similar active substances must therefore be fully protected
against the gastric juice. For example, in aqueous solution
omeprazole has, at pH values below 2, a half-life of less than 10
minutes (Pilbrandt A. and Cederberg C. Scandinavian Journal of

Gastroenterology, 1985, Suppl. 108).

Furthermore, it must be borne in mind that absorption of
omeprazole takes place in the upper duodenum, so that it is
desirable for release of the active substance to be as rapid as

possible after passage through the pylorus.

It is therefore essential for omeprazole to be provided with a
coating, which on the one hand is insoluble in the acidic
environment of the stomach, but on the other hand dissolves in the

neutral to weakly alkaline region of the duocdenum.

However, when using coated pellets in pharmaceutical dosage forms
it has to be taken into account that these should have a size of

well under 2000 pm, to achieve passage through the pylorus and so
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avoid irregular passage times through the stomach. Conversely, the
pellets should have a minimum size of over 500 pm, so that the
coating process can be economically efficient, as the surface area
increases disproportionately to the weight, and therefore large
amounts of coating material are required for the same layer
thickness (K.H. Bauer, et al., Coated Pharmaceutical Dosage Forms,
CRC Press, 1998, page 133f.). In addition to the preferred
particle—-size range, a particle-size distribution that is as
narrow as possible is also of advantage, to permit uniform filling
of capsules used for the administration of pellets. Finally, a
method that is as economical as possible, with rapid process steps

and relatively high yields, is of advantage.

European patent application EP 0 247 983 A2 describes the
production of pharmaceutical preparations of omeprazole, wherein
the active substance is processed together with an excipient with
alkaline reaction into pellet cores, which are then film-coated
with an isolating layer and an enteric layer. Although organic
solvents and water have been stated to be disadvantageous for the
stability of omeprazole, the pellet cores are made using an
aqueous omeprazole suspension (with partially dissolved active
substance). The method comprises numerous production steps and is
therefore time-consuming. Moreover, the use of water during

production makes it more difficult to dry the pellets obtained.

The unexamined patent application DE 42 19 390 Al describes the
production of oral dosage forms such as pellets or tablets for
pantoprazole, which consist of a core, an intermediate layer and
an enteric outer layer. The pellet cores are made by coating
sucrose pellets with hydroxypropylmethylcellulose from an agueous
solution and subsequent application of the active substance from
an aqueous alcoholic solution in a fluidized bed. This method of
production is very restricted, as it requires that certain fillers
or binders are not used. In addition, this method is only suitable
conditionally for water-sensitive active substances, as the latter

decompose if drying is inadequate.

WO 03/080029 Al discloses the production of pharmaceutical
preparations that contain an NO-releasing NSAID. In the production
of enteric film-coated pellets, the NO-releasing NSAIDs are

suspended in water and sprayed onto porous carrier materials.
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WO 97/25064 describes the production of oral pharmaceutical
preparations, which in addition to an enteric film-coated PPI can
also contain one or more NSAIDs. The pellet cores are made by
spraying the pellets in a fluidized bed, wherein water is usually

employed as granulating liquid.

EP 0 567 201 discloses pellets that are produced from granulated
mixtures of PPI with at least one basic component, at least one
pharmaceutically acceptable excipient and at least one alcohol to
obtain PPI-containing cores. The cores are dried and subsequently
coated with an inert intermediate layer and then film-coated with

a layer resistant to gastric juices.

There is therefore a need for an improved method of producing
pharmaceutical preparations that contain a PPI (proton pump
inhibitor) in the form of enteric-coated spherical granules
(pellets). Accordingly, the object to be achieved by the invention
is to provide a method of producing enteric-coated pellets, with
which, in short process times, higher yields of the pellets can be
achieved, in a narrow range of particle size. The object is
achieved by employing a special agglomeration technique, using a
high-speed mixer. In particular, the method is carried out without
using water or water-containing granulation liquids, by selecting
process parameters that favour a rolling motion of the granules

and as a result make it possible to obtain spherical agglomerates.

The method is particularly advantageous when using PPI-containing
pellet cores, as the exclusion of water during production means

that degradation of the PPI can be avoided as far as possible.

The method has the further advantage that it is largely
independent of the physicochemical properties of the active
substances to be processed and in particular of the water
solubility. Accordingly, it is also possible for several active
substances to be processed into spherical pellet cores
simultaneously and thus be treated together in the subsequent

process steps.

Another advantage of the method described is the short process

times and the associated economic effectiveness of manufacture.
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Compared to the usual techniques such as coating of starter cores
in the pelletizing pan or in a fluidized bed and extrusion /
spheronization, production of the pellet cores is greatly
accelerated, as the preparation of a suspension of the active
substance is not required, forming of the spherical granules takes

a short time and far shorter drying times are required.
Summary of the invention

The invention relates to a method of producing a pharmaceutical
preparation that contains a PPI (proton pump inhibitor) in the
form of spherical granules (pellets), comprising the following

steps:

(a) granulating the PPI, at least one basic component, at least
one pharmaceutically acceptable excipient, and at least one
alcohol, preferably ethanol and/or isopropanol, in particular
isopropanol, using a high-speed mixer, to obtain PPI-

containing cores,
(b) drying the cores,
(c) coating the dried cores with an inert intermediate layer,
(d) film-coating the coated cores with an enteric layer, and

(e) drying the enteric film-coated cores to a residual moisture of
less than or equal to 1.5 wt.-%, preferably less than or equal

to 1 wt.-%, to obtain PPI pellets,

wherein the impeller blade speed of the high-speed mixer is
greater than or equal to 50 rev/min, is preferably greater than or
equal to 65 rev/min, more preferably is in the range from 70 to
140 rev/min, and the granulation time is preferably less than 20
minutes, more preferably less than or equal to 10 minutes,
particularly preferably less than or equal to 8 minutes and most

preferably is 5 to 8 minutes.

The granulation in step (a) takes place without using water or
water—-containing solvents. It is particularly preferable for

granulation to be carried out in the absence of water, if this is
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technically possible. Absence of water means in this context that
the solvent preferably contains not more than 10.0 wt.-%, in
particular not more than 5.0 wt.-%, preferably not more than
1.0 wt.—% water. Particularly preferably, 96 vol% ethanol or

99.9 wt.—-% ethanol or 99.5 wt.-% isopropanol is used. It can also

be advantageous to use mixtures of solvents.

The invention further relates to a method of producing a
pharmaceutical preparation, which in addition to the PPI also
contains an NSAID (non-steroidal anti-inflammatory drug) in the

form of pellets, wherein a proportion of the NSAID

(1) in the form of a salt, for example as sodium salt, together
with the PPI, is granulated, dried, coated, film-coated and

dried again according to steps (a) to (e) and/or

(1ii) in free form or in the form of a salt, for example as sodium
salt, is granulated, separately from the PPI, together with at
least one pharmaceutically acceptable excipient and at least
one alcohol, preferably ethanol and/or isopropanol, in
particular isopropanol, using a high-speed mixer, to obtain
NSAID-containing cores, the cores are dried, film-coated with
an enteric layer and the enteric film-coated cores are dried
to a residual moisture of less than or equal to 4.0 wt.-%,
preferably of less than or equal to 3.0 wt.-%, particularly
preferably of less than or equal to 2.5 wt.-%, to obtain
enteric film-coated NSAID pellets, and mixing the enteric
film-coated NSAID pellets with the (optionally NSAID-
containing) PPI pellets, wherein the impeller blade speed of
the high-speed mixer is greater than or equal to 50 rev/min,
preferably greater than or equal to 65 rev/min, more
preferably is in the range from 70 to 140 rev/min, and the
granulation time is preferably less than 20 minutes, more
preferably less than or equal to 10 minutes, particularly
preferably less than or equal to 8 minutes and most preferably

is 5 to 8 minutes.

The granulation of the NSAID both in wvariant (i) and in wvariant
(ii) preferably takes place without using water or water-
containing solvents. It is particularly preferable for granulation

to be carried out in the absence of water, if this is technically
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possible. Absence of water means in this context that the solvent
preferably contains not more than 10.0 wt.-%, in particular not
more than 5.0 wt.-%, preferably not more than 1.0 wt.-% water.
Particularly preferably, 96 vol% ethanol or 99.9 wt.-% ethanol or
99.5 wt.—-% isopropanol is used. It can also be advantageous to use

mixtures of solvents.

Furthermore, the invention relates to the above method of
producing a pharmaceutical preparation containing, in addition to
the PPI, also an NSAID in the form of pellets, wherein a (further)
proportion of the NSAID is processed to pellets and the latter are
enveloped in a diffusion membrane with delayed permeability for
the NSAID, to obtain delayed-release NSAID pellets, and mixing the
delayed-release NSAID pellets with the PPI pellets and optionally
the enteric NSAID pellets. In the production of delayed-release
NSAID pellets it is preferable for the latter to be dried to a
residual moisture of less than or equal to 2 wt.-%, preferably of
less than or equal to 1.5 wt.-%, particularly preferably of less

than or equal to 1.0 wt.-%.

Furthermore, the invention relates to pharmaceutical preparations
that are obtainable by this method of production, in particular
those in which the pellets are enclosed in a gelatin capsule,
preferably a hard gelatin capsule. Pharmaceutical preparations of
this kind are also preferred with a dissolution rate which, when
measured in vitro in a basket apparatus or paddle apparatus
according to the European Pharmacopoeia Version 6 in phosphate
buffer with an amount of solvent of 900 ml at 100 rev/min and
37°C, essentially corresponds to the following dissolution

profile:

(1) after a measuring time of 2 h at pH 1.2, 10% or less,

preferably 5% or less of the total PPI has dissolved, and

(ii) after a measuring time of 2 h at pH 1.2 and after a measuring
time of 10 min at pH 6.8, 80% or more, preferably 90% or more

of the total PPI has dissolved.
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Brief description of the drawings

Fig. 1 shows two release curves of omeprazole-containing pellet

cores according to the invention (unvarnished) at a pH of 6.8.

Fig. 2 shows the release curves of the omeprazole-containing
pellet cores according to the invention at pH 6.8 after storage in

various stress conditions.

Fig. 3a and Fig. 3b show the release curves of the enteric film-
coated omeprazole-containing cores according to the invention at

PH 6.8 after 2 hours of pretreatment at pH 1.2 or pH 4.5.

Fig. 4 shows the in vitro release profile of enteric diclofenac-
containing pellets according to the invention at pH 1.2 (120 min),
followed by pH 6.8.

Fig. 5 shows the in vitro release profile of delayed-release
diclofenac-containing pellets according to the invention at pH 1.2
(120 min), followed by pH 6.8.

Fig. 6 shows the in vitro release profile of a diclofenac-
containing pellet mixture according to the invention at pH 1.2
(120 min), followed by pH 6.8.

Fig. 7 shows the in vitro release profile of an omeprazole-
containing and diclofenac-containing pellet mixture according to
the invention at pH 1.2 (120 min) and then at pH 6.8.

Fig. 8 shows the in vitro release profile of a combination
preparation according to the invention of enteric film-coated
pellets comprising 20 mg omeprazole and 25 mg diclofenac at pH 1.2
(120 min) and then at pH 6.8.

Fig. 9 shows the in vitro release profile of a combination
preparation according to the invention of enteric film-coated
pellets comprising 10 mg omeprazole and 25 mg diclofenac at pH 1.2
(120 min) and then at pH 6.8.
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Detailed description of the invention

The invention relates to a method of producing a pharmaceutical
preparation that contains a PPI (proton pump inhibitor) in the
form of spherical granules (pellets), comprising the following

steps:

(a) granulating the PPI, at least one basic component, at least
one pharmaceutically acceptable excipient, and at least one
alcohol, preferably ethanol and/or isopropanol, in particular
isopropanol, using a high-speed mixer, to obtain PPI-

containing cores,
(b) drying the cores,
(c) coating the dried cores with an inert intermediate layer,
(d) film-coating the coated cores with an enteric layer, and

(e) drying the enteric film-coated cores to a residual moisture of
less than or equal to 1.5 wt.-%, preferably less than or equal

to 1 wt.-%, to obtain PPI pellets,

wherein the impeller blade speed of the high-speed mixer is
greater than or equal to 50 rev/min, is preferably greater than or
equal to 65 rev/min, more preferably is in the range from 70 to
140 rev/min, and the granulation time is preferably less than 20
minutes, more preferably less than or equal to 10 minutes,
particularly preferably less than or equal to 8 minutes and most
preferably is 5 to 8 minutes. The granulating in step (a) takes

prlace in the absence of water, as defined above.

In this method it is particularly preferable if in step (a),
magnesium carbonate is used as the basic component and isopropanol
as the alcohol, in particular at an impeller blade speed of the
high-speed mixer in the range from 70 to 140 rev/min, because then
at a granulating time of less than or equal to 10 minutes (even
better, less than or equal to 8 minutes and best of all 5 to 8

minutes), PPI-containing pellets can be obtained that are
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characterized by a narrow particle-size distribution and a high

yield of spherical pellets in the range from 700 pm to 1250 um.

The PPI is preferably omeprazole, esomeprazole, lansoprazole,

pantoprazole or rabeprazole, in particular omeprazole.

In another embodiment, the method according to the invention is
used for producing a pharmaceutical preparation that in addition
to the PPI, also contains an NSAID (non-steroidal anti-
inflammatory drug) in the form of pellets, wherein a proportion of
the NSAID in the form of a salt, for example as sodium salt or as
potassium salt, together with the PPI, is granulated, dried,
coated, film-coated and dried again according to steps (a) to (e),
so that PPI pellets are obtained in which the cores contain both a

PPI and an NSAID.

Alternatively, the pharmaceutical preparation that contains, in
addition to the PPI, also an NSAID in the form of pellets, can be
produced by granulating the NSAID in free form or in the form of a
salt, for example as sodium salt or as potassium salt, separately
from the PPI, together with at least one pharmaceutically
acceptable excipient and at least one alcohol, preferably ethanol
and/or isopropanol, in particular isopropanol, preferably in the
absence of water, as defined above (e.g. using 96 vol% ethanol or
99.9 wt.-% ethanol or 99.5 wt.-% isopropanol), using a high-speed
mixer, to obtain NSAID-containing cores, the cores are dried,
film-coated with an enteric layer and the enteric film-coated
cores are dried to a residual moisture of less than or equal to
4.0 wt.-%, preferably of less than or equal to 3.0 wt.-%,
particularly preferably of less than or equal to 2.5 wt.-%, to
obtain enteric film-coated NSAID pellets, and mixing the enteric
film-coated NSAID pellets with the (optionally NSAID-containing)
PPI pellets, wherein the impeller blade speed of the high-speed
mixer is greater than or equal to 50 rev/min, preferably greater
than or equal to 65 rev/min, more preferably is in the range from
70 to 140 rev/min, and the granulation time is preferably less
than 20 minutes, more preferably less than or equal to 10 minutes,
particularly preferably less than or equal to 8 minutes and most

preferably is 5 to 8 minutes.
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The method according to the invention has the advantage that it
makes it possible to produce pharmaceutical preparations that
allow the simultaneous administration both of PPIs, e.g.
omeprazole, and of NSAIDs, e.g. diclofenac. Moreover, the NSAID is
preferably partly contained in enteric-coated pellets, and partly
in delayed-release NSAID pellets. In the method of producing these
pharmaceutical preparations, a proportion of the NSAID is
processed together with at least one pharmaceutically acceptable
excipient into NSAID-containing cores and the latter are enveloped
in a diffusion membrane with delayed permeability for the NSAID,
to obtain delayed-release NSAID pellets. Optionally the delayed-
release NSAID pellets are dried to a residual moisture of less
than or equal to 2 wt.-%, preferably of less than or equal to

1.5 wt.-%, particularly preferably of less than or equal to

1.0 wt.-%. The optionally dried delayed-release NSAID pellets are
then mixed with the PPI pellets and optionally the enteric NSAID
pellets.

The NSAID is preferably selected from diclofenac, ibuprofen,
ketoprofen, naproxen, indometacin, piroxicam, meloxicam,
acetylsalicylic acid, celecoxib, parecoxib and etoricoxib. In the
context of the present invention it is particularly preferable to

use diclofenac, in particular diclofenac sodium, as the NSAID.

In the method according to the invention the molar ratio of NSAID
in enteric pellets to NSAID in delayed-release pellets is 0.1:1 to
1:1, preferably 0.5:1 to 1:1, in particular 0.5:1.

According to the method according to the invention it is
particularly preferable for the PPI pellets to have, after
production, a water content of less than or equal to 1.0 wt.-%,

preferably of less than or equal to 0.5 wt.-%.

The at least one basic component that is used in the method
according to the invention is in particular magnesium carbonate,
magnesium oxide, magnesium hydroxide, aluminium carbonate,
aluminium hydroxide, calcium carbonate, calcium phosphate, calcium
citrate, sodium carbonate, sodium hydrogen carbonate, sodium
phosphate, sodium citrate, potassium carbonate, potassium
phosphate and/or potassium citrate, preferably magnesium

carbonate.
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The at least one excipient used in the method according to the
invention is preferably mannitol, sorbitol, isomalt, colloidal
silica, microcrystalline cellulose, dextrin, maltodextrin, maize
starch, sucrose, lactose and/or sodium lauryl sulphate, preferably

mannitol and/or sodium lauryl sulphate.

The inert intermediate layer described above comprises in
particular hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone, polyvinyl alcohol and mixtures thereof, in
particular hydroxypropylmethylcellulose. The inert intermediate

layer can further contain anti-adherents such as talc.

The enteric layer is preferably selected independently from:
methacrylic acid-ethylacrylate copolymer, methacrylic acid-
methylmethacrylate copolymer, polyvinylacetate phthalate,
hydroxypropyl methylcellulose acetate phthalate, cellulose acetate
phthalate, and hydroxypropyl methylcellulose acetate succinate, in
particular methacrylic acid-ethylacrylate copolymer, e.g. Eudragit
L 30 D-55®. The enteric layer can further contain plasticizers
such as polyethylene glycol (e.g. PEG 6000) or triethyl citrate,
anti-adherents such as talc and/or white pigment such as titanium

dioxide.

The high-speed mixers used in the method according to the
invention are preferably those that are obtainable from DIOSNA
Dierks & S8hne GmbH, Germany (e.g. Diosna P1200 or VAC 1200),
Glatt Prozess Technology GmbH, Germany (e.g. Glatt VG 1500 or
TDG1500), L.B. Bohle Maschinen+Verfahren GmbH, Germany, Collette /
GEA Pharma Systems AG, Switzerland (e.g. Collette Gral 1200),
Zanchetta / I.M.A. Industria Macchine Automatiche S.p.A., Italy,
Fielder-Aeromatic / GEA Pharma Systems AG, Switzerland and Gebr.

L8dige Maschinenbau GmbH, Germany.

In another embodiment, the present invention relates to a
pharmaceutical preparation obtainable by a method according to the
invention, in particular a preparation that contains omeprazole as
PPI and diclofenac, in particular diclofenac sodium as NSAID.
Moreover, it is particularly preferable if the diclofenac is both
in the form of enteric-coated pellets and in the form of delayed-

release pellets. Moreover, it is particularly advantageous if the
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proportions by weight omeprazole : diclofenac sodium (enteric

coated) : diclofenac sodium (delayed-release) are 1.0 : 1.0 - 3.0
1.5-5.0, in particular 1.0 : 1.25-2.5 : 2.5-5.0, preferably 1.0
1.25 : 2.5 or 1.0 : 2.5 : 5.0, particularly preferably 1.0

1.25 : 2.5.

In a particularly advantageous embodiment, the present invention
provides a pharmaceutical preparation, obtainable with the method
according to the invention, wherein the pellets have a dissolution
rate which, when measured in vitro in a basket apparatus or paddle
apparatus according to the European Pharmacopoeia Version 6 in
phosphate buffer with an amount of solvent of 900 ml (or 1000 ml)
at 100 rev/min and 37°C, essentially corresponds to the following
dissolution profile: after a measuring time of 10 min, at pH 6.8,

80% or more, preferably 90% or more of the PPI is released.

In another particularly advantageous embodiment, the present
invention provides a pharmaceutical preparation, obtainable with
the method according to the invention, wherein the pellets have a
dissolution rate which, when measured in vitro in a basket
apparatus or paddle apparatus according to the European
Pharmacopoeia Version 6 in hydrochloric acid or phosphate buffer
with an amount of solvent of 900 ml at 100 rev/min and 37°C,
essentially corresponds to the following dissolution profile: (i)
after a measuring time of 2 h at pH 1.2, 10% or less, preferably
5% or less of the total PPI has dissolved, and (ii) after a
measuring time of 2 h at pH 1.2 and after a measuring time of 10
min at pH 6.8, 80% or more, preferably 90% or more of the total

PPI has dissolved.

In another particularly advantageous embodiment, the present
invention provides a pharmaceutical preparation, obtainable with
the method according to the invention, wherein the enteric film-
coated pellets have a dissolution rate which, when measured in
vitro in a basket apparatus or paddle apparatus according to the
European Pharmacopoeia Version 6 in hydrochloric acid or phosphate
buffer with an amount of solvent of 900 ml at 100 rev/min and
37°C, essentially corresponds to the following dissolution
profile: (i) after a measuring time of 2 h at pH 1.2, 10% or less,
preferably 5% or less of the NSAID has dissolved, and (ii) after a

measuring time of 1 h (following the two-hour measurement at pH
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1.2 and/or as independent measurement) at pH 6.8, 80% or more of

the NSAID has dissolved.

In another particularly advantageous embodiment, the present
invention provides a pharmaceutical preparation, obtainable with
the method according to the invention which, when measured in
vitro in a basket apparatus or paddle apparatus according to the
European Pharmacopoeia Version 6 in hydrochloric acid or phosphate
buffer with an amount of solvent of 900 ml at 100 rev/min and

37°C, essentially has the following dissolution rate:

(1) after a measuring time of 2 h at pH 1.2, 10% or less,
preferably 5% or less of the total PPI and 10% or less,
preferably 5% or less of the total NSAID have dissolved,

(ii) after a measuring time of 10 min at pH 6.8, 80% or more,

preferably 90% or more of the total PPI has dissolved, and

(1iii) after a measuring time of 1 h at pH 6.8, 40 to 70% of the
total NSAID has dissolved, and over a period of a further
measuring time of 5 h at pH 6.8, a further 2.5 to 10% of the
total NSAID per h has dissolved.

The measurements described above (ii) and (iii) at a pH of 6.8 can
be carried out following measurement (i) at pH 1.2, but even
without previous measurement (i) at a pH of 1.2. The composition
according to the invention, which comprises both PPI pellets and

NSAID pellets, preferably shows:

(a) a very small release (i.e. 10% or less, preferably 5% or less)

of the respective active substances within 120 min at pH 1.2,

(b) a very rapid release of the PPI (above 80%, preferably above
90%) over a very short period (in 20 min or less, in particular in

10 min or less) at pH 6.8,

(c) a very rapid release of a proportion of the NSAID (about 40 to
70%, in particular about 50 to 60%) over a short period (40 to 80
min, in particular about 40 to 60 min) at pH 6.8, and a delayed
release of a proportion of the NSAID (about 20 to 60%, in
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particular about 30 to 50%) after the rapid release over a longer
period (about 5 h or more, preferably about 7 h or more,
particularly preferably about 12 h or more), wherein in particular
a dissolution rate of the NSAID from 2.5%/h to 10%/h, preferably

from 4%/h to 8%/h over this longer period is advantageous.

Further described is a pharmaceutical preparation that comprises

PPI-containing and NSAID-containing pellets, wherein:

the PPI-containing pellets comprise a core, which comprises the
PPI, at least one basic component and at least one
pharmaceutically acceptable excipient, wherein the core is coated
with an inert intermediate layer and is film-coated with an

enteric layer, and

a proportion of the NSAID-containing pellets comprise a core,
which comprises the NSAID and at least one pharmaceutically
acceptable excipient, wherein the core is film-coated with an

enteric layer, and

another proportion of the NSAID-containing pellets comprise a
core, which comprises the NSAID and at least one pharmaceutically
acceptable excipient, wherein the core is enveloped in a diffusion

membrane with delayed permeability for the NSAID,
wherein:

the NSAID is in free form or in the form of a salt, for example as

sodium salt,

the pharmaceutical preparation contains 5 mg to 40 mg, preferably
10 mg to 30 mg, in particular 10 mg, 15 mg, 20 mg or 30 mg of PPI,
and 50 mg to 150 mg, preferably 50 mg, 75 mg or 150 mg, in
particular 75 mg of NSAID,

the PPI is selected from omeprazole, esomeprazole, lansoprazole,

pantoprazole and rabeprazole, preferably from omeprazole,
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the NSAID is selected from diclofenac, ibuprofen, ketoprofen,
naproxen, indometacin, piroxicam, meloxicam, acetylsalicylic acid,

celecoxib, parecoxib and etoricoxib, preferably from diclofenac,

and the at least one basic component is selected independently
from the group consisting of: magnesium carbonate, magnesium
oxide, magnesium hydroxide, aluminium carbonate, aluminium
hydroxide, calcium carbonate, calcium phosphate, calcium citrate,
sodium carbonate, sodium hydrogen carbonate, sodium phosphate,
sodium citrate, potassium carbonate, potassium phosphate and

potassium citrate, and is preferably magnesium carbonate.

Also described is a pharmaceutical preparation which comprises

PPI-containing and NSAID-containing pellets, wherein:

the PPI-containing pellets comprise a core, which comprises the
PPI, at least one basic component and at least one
pharmaceutically acceptable excipient, wherein the core is coated
with an inert intermediate layer and is film-coated with an

enteric layer, and

a proportion of the NSAID-containing pellets comprise a core,
which comprises the NSAID and at least one pharmaceutically
acceptable excipient, wherein the core is film-coated with an

enteric layer, and

another proportion of the NSAID-containing pellets comprise a
core, which comprises the NSAID and at least one pharmaceutically
acceptable excipient, wherein the core is enveloped in a diffusion

membrane with delayed permeability for the NSAID,
wherein:

the pharmaceutical preparation contains 5 mg to 40 mg, preferably
10 mg to 30 mg, in particular 10 mg, 15 mg or 20 mg of PPI, and
50 mg to 150 mg, preferably 50 mg, 75 mg or 150 mg, in particular
75 mg of NSAID,
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the PPI is in the form of omeprazole and the NSAID is in the form

of diclofenac or diclofenac sodium,
and the at least one basic component is magnesium carbonate.

The pharmaceutical preparations according to the invention, which
comprise both PPI and NSAID, wherein the PPI is rapid-release and
the NSAID is partly rapid-release and partly delayed-release, have
the advantage that (i) there is rapid onset of action of the
NSAID, (ii) the necessary blood level of the NSAID is maintained
over a period of several hours and (iii) side effects of the
NSAID, which may develop particularly in long-term use, such as
gastric and intestinal complaints, which may be caused by
inhibition of COX-1 present in the gastric mucosa, are reduced or
even completely avoided through the simultaneous administration of
a PPI. In addition, compliance is promoted, as it is not necessary
to take two or even three different medicines. In addition this

increases safety of use.

The following examples illustrate the production and
characterization of the method according to the invention and its
use for producing the pharmaceutical preparations. Although these
examples describe special embodiments of the invention, they only
serve for illustrating the invention and should not be construed
as limiting the invention in any way. As a person skilled in the
art is aware, numerous changes can be made, while remaining within
the scope of protection of the invention, as defined by the

appended patent claims.

Examples

It should be ©pointed out that ©percentages, unless stated

otherwise, refer to percentage by weight (wt.-%).

The residual moisture (water content) of the enteric or delayed-
release film-coated cores (PPI pellets or NSAID pellets) after
drying was determined by Karl Fischer titration according to the
European Pharmacopoeia, Version 6, (e.g. on the Methrom KF Titrino

701 instrument) using Hydranal reagents.



DK/EP 2645996 T3

17

The loss on drying was measured with a Halogen moisture measuring

instrument, e.g. Mettler Toledo HR73, at 85°C for 10 min.

Example 1: Titration tests on omeprazole pellet cores with wvarious

base components

For optimization of the pellet core, various base components were
added to recipes not containing an active substance, consisting of
mannitol, hydroxypropylcellulose and sodium lauryl sulphate, and
they were then titrated with 0.1 N HCl. Various amounts of Na,HPO,,

MgCO; and meglumine were used for this.

The purpose of the investigations was to select a base with good
buffering action for the pellet core, to avoid degradation of the
omeprazole on penetration of small amounts of acid during passage
through the stomach (or during testing of resistance to gastric
juice). Furthermore, after opening of the enteric polymer, there
should be a slightly alkaline pH, in order to avoid possible

degradation of the active substance in vivo.

For Na,HPO,, a range of 0.5-1.0 g was investigated. Larger amounts
were not used, as Na,HPO, has hygroscopic properties, which can
have an adverse effect on omeprazole stability. For MgCO,
(obtainable e.g. from Merck KGaA, Darmstadt, Germany or from
Magnesia, Liineburg, Germany) a range from 1 g to 10 g was
investigated, and for meglumine (N-methyl-D-glucamine) from 1 g to
5 g (in each case relative to 79 g of pellet cores without active

substance) .

For purposes of comparison, a recipe without base in the pellet

core was also included in the test series.

The results, which are shown in Tables la and 1lb, can be

summarized as follows:

—The recipe without base does not show any buffering action;
the pH after suspending in water is in the slightly acidic

range (approx. pH 6.1) after stirring for approx. 15 min.
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—-Adding MgCO; to the mixture of excipients brings about an
increase in pH after suspending in water to approx. pH 2.5 to
10. Although the pH values of the recipes with 1 g to 10 g of
MgCO; in water only differ slightly, a definite increase in
buffering action can be seen with a larger amount of base.
Much larger amounts of acid can be neutralized before there

is a decrease in pH.

—-Adding Na,HPO, to the mixture of excipients also brings about
alkalization of the suspension. At approx. pH 8.0-8.5, the
values are somewhat lower than with MgCO;, and the buffering

action is also much less pronounced.

-Meglumine shows behaviour similar to that of MgCO; with pH
values of the aqueous suspension of approx. pH 10 and

comparable buffering action.
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Table la. The buffering action of different bases
Without base MgCO; recipes
Quantity|Quantity|Quantity|[Quantity|Quantity|Quantity|Quantity|Quantity|Quantity|Quantity

Excipient [g] [wt.—-%] [g] [wt.—%] [g] [wt.—-%] [g] [wt.—-%] [g] [wt.—-%]
Mannitol 78.00 98.7 77.00 97.5 73.00 92.4 68.00 86.1 68.00 86.1
MgCO; heavy - - 1.00 1.27 5.00 6.3 10.00 12.7 - -
MgCO; light - - - - - - - - 10.00 12.7
Hydroxypropylcellulose| 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63
Sodium lauryl sulphate| 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63
Total excipients 79.00 100 79.00 100 79.00 100 79.00 100 79.00 100
PH (10% suspension) 0.12 9.69 9.58 9.87 9.87
Consumption of 0.1N

0 approx. 2.5 ml 10 ml > 10 ml > 10 ml
HC1l up to about pH 8.0
Consumption of 0.1N

0 < 5 ml n.d. n.d. n.d
HC1 up to about pH 7.0

n.d.:

not determined
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Table 1lb. The buffering action of different bases
Na,HPO, recipes Meglumine recipes

Quantity|Quantity|Quantity|Quantity|Quantity|Quantity|Quantity|Quantity|Quantity|Quantity
Excipient [g] [wt.—-%] [g] [wt.—%] [g] [wt.—-%] [g] [wt.—-%] [g] [wt.—-%]
Mannitol 77.50 98.1 77.00 97.5 77.00 97.5 77.00 97.5 73.00 92.4
Na,HPO, x 2H,0 0.50 0.63 1.00 1.27 - - - - - -
Na,HPO, (anhydrous) - - - - 1.00 1.27 - - - —
Meglumine - - - - - - 1.00 1.27 5.00 6.3
Hydroxypropylcellulose 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63
Sodium lauryl sulphate 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63 0.50 0.63
Total excipients 79.00 100 79.00 100 79.00 100 79.00 100 79.00 100
PH (10% suspension) 8.19 8.34 8.34 9.85 10.06
Consumption of 0.1N

< 0.03 ml 0.04 ml 0.03 ml 2.4 ml 12 ml
HC1l up to about pH 8.0
Consumption of 0.1N
0.25 ml 0.46 ml 0.54 ml 2.6 ml 12.4 ml

HC1 up to about pH 7.0
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Example 2. Omeprazole pellet yields as a function of the process

conditions / production scale

The influence of various process parameters in the production of
the pellet cores (amount of isopropanol (granulating agent) added,
granulating time, mixer speed) on pellet yield was investigated at

the production scale (total amount of solids in the batch 300 kg).

The results are presented in the following table:

Batch Amount of Granulating Mixer Yield of
granulating agent time (min) (rev/min) 700-1250 pm
(isopropanol) pellets
(kg) (kg)
A 50-53 25-30 40 10-20
B 50-53 17-19 40 50-60
C 56-59 10-15 50 65-75
D 56-59 10-15 60 80-90
E 62-65 9-10 65 120-140
F 62-65 5-8 70-80 170-200

It can be seen that pellet yield in the particularly important
range of 700-1250 pum can be increased markedly in particular by
shortening the granulation time to less than 20 minutes (in
particular to less than or equal to 8 minutes), by increasing the
amount of granulating agent and by increasing the mixer speed
during granulation to greater than or equal to 50 rev/min, in

particular to greater than or equal to 65 rev/min.

Example 3. Production examples for omeprazole pellets

Recipes with different proportions of active substance and
excipients can be prepared by the method described. Table 2 below

gives recipe examples with reference to the composition of the
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pellet core, of the protective layer and of the enteric layer. The
recipe examples given relate to batch sizes of 1 kg of pellet

cores.

Table 2. Recipe examples of omeprazole pellets

Recipe example 1 2 3 4 5

Pellet core

Omeprazole 100 180 180 360 540
Mannitol 874 760 755 515 330
Magnesium carbonate 20 50 50 100 100
Hydroxypropylcellulose 1 5 5 5 10
Sodium lauryl sulphate 5 5 10 20 20

Intermediate layer

Hydroxypropylcellulose (6cP) | 3.12 3.12 4.35 4.35 4.35
Magnesium carbonate 4,87 4,87 ——— ——— ———
Talc 3.12 3.12 4.35 4.35 4.35

Enteric layer

Eudragit L30-D55 (solid) 35.01 | 35.01|31.06 24.15 [31.06
NaOH for pH-adjustment to pH | g.s. Jd.s. - Jg.s. -
5.2

Talc 7.00 7.00 [12.42 9.66 12.42
PEG 6000 3.50 3.50 | ——— 2.42 ———
Triethyl citrate ——= ——= 3.11 ——= 3.11
Titanium dioxide 2.10 2.10 ——— 2.10 ——=

The weighed components of the pellet core are transferred to a
pharmaceutically usual high-speed mixer and are mixed. While
mixing/granulating continuously, isopropanol is added to the
powder mixture in the mixer until pellets of the required quality
(roundness, diameter approx. 1 mm) are formed. The mixing time is
1 to 10 min, usually 5 to 8 min, to achieve a suitable quality and

vield.

The pellets moistened with isopropanol are then dried in a dryer
at an inlet air temperature of approx. 50-70°C for approx. 30-60

min until a loss on drying of less than 1 wt.-%, preferably less
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than 0.3 wt.-% is obtained. The pellets with the desired diameter
of less than 2 mm, in particular those with a diameter from 700 to

1250 pm are then separated by sieving.

The pellets are then varnished (film-coated) in suitable process
conditions in a fluidized bed with the aqueous suspension of the
intermediate layer (produced by usual pharmaceutical techniques)
and, after an intermediate drying step, with the aqueous
suspension of the enteric layer (produced by usual pharmaceutical
techniques), and are then dried until the residual moisture (water
content) is less than or equal to 1.5 wt.-%, preferably less than

or equal to 1 wt.-%.

The enteric film-coated pellets are then sieved and filled in hard

gelatin capsules.
Example 4. Release and stability of the omeprazole pellets
Pellet cores

The dissolution rate of omeprazole from the pure pellet cores was
measured using a paddle apparatus according to the European
Pharmacopoeia Version 6, at 100 rev/min and 37°C, in phosphate
buffer with an amount of solvent of 900 mL and a pH of 6.8. The
dissolved (or released) omeprazole was determined using a release
measuring apparatus from the company Distec (Premiere 5100
Dissolution System with Agilent 8453 UV-online system) with UV-
online absorption measurement at 301 nm and background correction
at 345 nm using quartz cuvettes with a layer thickness from 5 mm
to 10 mm. The dissolution rate of omeprazole for the recipe

examples 3 and 4 is shown in the form of a graph in Fig. 1.

As can be seen from this figure, the pellet cores quickly
disintegrate and release the active substance very rapidly in the
release test, i.e. within 10 min, more than 95% of the omeprazole

has dissolved.

To determine the stability of the pellet cores, pellet cores

prepared according to recipe example 3 were stored in stress
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conditions and then the dissolution rate of omeprazole was

investigated as described above.

The following stress conditions were applied:

Rcp 3 Recipe example 3, untreated

W02/40 40°C, 75% air humidity, open glass vessel, 2 weeks
W02/60 60°C, closed glass vessel, 2 weeks

MQ01/25 25°C, 60% air humidity, open glass vessel, 1 month
M01/40 40°C, 75% air humidity, open glass wvessel, 1 month

W02/40 PE 40°C, 75% air humidity, closed PE bottle & drying
agent (silica gel), 2 weeks

M03/25 25°C, 60% air humidity, open glass vessel, 3 months

The dissolution rates are given in Table 3 and are illustrated in

graph form in Fig. 2.

Table 3. Dissolution rate of recipe example 3

Release (%)

Time (min) Rep 3| w02/40 |[wW02/60 M01/25 M01/40 |M01/40 PE| M03/25
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 84.6 82.5 84.4 81.7 77.1 81.5 82.0
4 96.2 94.0 94.9 95.5 92.4 96.4 94.5
6 98.5 96.3 97.0 98.5 96.0 98.9 97.1
8 99.0 97.9 98.0 99.5 97.9 100.0 98.2
10 99.1 99.0 99.0 100.0 98.0 100.3 98.7
15 99.3 100.3 100.1 100.2 99.3 100.5 99.0
20 99.2 100.8 100.7 100.4 100.0 100.5 98.9
30 99.3 101.1 100.7 100.4 100.1 100.4 98.3

As can be seen from these investigations, the pellet cores
prepared according to recipe example 3 have excellent stability,
and even after storage in stress conditions, they release the
active substance completely very rapidly within 10 min. This
excellent stability might be due to the chemical structure and the

low residual moisture of the pellet cores.



DK/EP 2645996 T3

25

Comparison

In order to determine the influence of the ingredients used in the
pellet cores on the stability of the pellets, comparative recipes
were prepared according to the prior art. The composition of the
pellet cores for the comparative recipe example V1 was selected
according to European patent application EP-A-0 247 983. It
differs from the aforementioned recipe examples 1 to 5 in
particular in the base component used, disodium hydrogen
phosphate, instead of magnesium carbonate. The pellet cores
according to comparative recipe example V1 were film-coated with a
protective layer and an enteric layer in similar process
conditions as recipe examples 1 to 5. The composition is shown in
the following Table 4. The recipe example given relates to a batch

size of 1 kg of pellet cores.

Table 4. Comparative recipe example of omeprazole pellets

Recipe example vi

Pellet core

Omeprazole 100
Mannitol 790
Anhydrous lactose 40
Microcrystalline cellulose 20

Disodium hydrogen phosphate dihydrate | 10

Hydroxypropylcellulose 30
Sodium lauryl sulphate 10
Intermediate layer

Hydroxypropylcellulose (6cP) 4.35
Talc 4.35

Enteric layer

Eudragit L30-D55 (solid) 24.15
NaOH for pH-adjustment to pH 5.2 g.s.
Talc 9.66
PEG 6000 -
Triethyl citrate 2.42

Titanium dioxide 2.10
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The recipe examples 2 and 3 and the comparative recipe V1 were
filled in hard gelatin capsules in a pellet quantity corresponding
to 20 mg omeprazole and were stored for stress stability testing
over 2 weeks. Storage was open at 40°C / 75% relative humidity and
closed in a glass bottle with screw closure at 60°C. The pellets
were then investigated with respect to the total amount of
impurities by HPLC analysis in comparison with the initial wvalue.

The results obtained are shown in the following Table 5.

Table 5. Comparative stability testing of omeprazole pellets

Storage conditions Total amount of impurities (area %)
Recipe Recipe Comparative
example 2 example 3 example V1
Start 0.10 0.10 0.06
2 weeks open 0.45 0.37 6.01
40°C/75% RH
2 weeks closed 0.47 0.51 1.85
glass bottle, 60°C

As can be seen from this table, recipe examples 2 and 3, which
contain magnesium carbonate, are much more stable than example V1,

in which sodium dihydrogen phosphate was used.

Enteric varnished (film-coated) pellets

As omeprazole is not stable in an acid medium, wvarious amounts of
enteric layer (Eudragit L30-D55) were applied on the pellet cores
according to recipe example 3 and the stability of the coated

cores was investigated as follows.

To determine the resistance to gastric juice, omeprazole-—
containing cores film-coated (varnished) with different film
thicknesses were exposed using a paddle apparatus according to the
European Pharmacopoeia Version 6, at 100 rev/min and 37°C, for two

hours to an amount of solvent of 500 mL at pH 1.2 (hydrochloric
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acid medium) or pH 4.5 (sodium acetate buffer). Then the release
medium was decanted, the cores were isolated and the amount of
intact omeprazole was determined using analysis by high-
performance liquid chromatography with UV-absorption measurement
at 280 nm. The percentage ratio of the omeprazole content after
release testing for two hours to the omeprazole content before
release testing is designated as resistance to gastric juice (%).

The results are shown in Table 6.

Table 6. Stability of enteric-coated omeprazole cores
Enteric coating Resistance to gastric juice
applied (%)* (%)

pPH 1.2 pPH 4.5
10.0 < 50 < 50
15.0 72 < 50
20.0 97 91
25.0 96 93
27.5 97 97
30.0 100 100

*Enteric coating applied (%): ratio by weight of enteric layer
(varnish) to total weight (core, intermediate layer and

enteric layer)

It can be seen that to achieve the desired resistance to gastric
juice, application of 20% or more, preferably 25% or more of
enteric varnish layer is required, even to achieve a corresponding
resistance to gastric juice. Layer thicknesses of at least 20%
release hardly any active substance and protect the active

substance against chemical attack by the acidic medium.

Next, the pH of the dissoclution medium was changed, by adding
400 ml of suitably concentrated phosphate buffer solution, to pH



DK/EP 2645996 T3

28

6.8 (which reflects the neutral pH environment of the intestine).
As can be seen from Fig. 3a and Fig. 3b, at pH 6.8 with wvarnish
application of at least 25%, the active substance is released to
over 80% within 10 min and to over 90% within 20 min. During
gastric juice resistance testing, the pH has only a slight

influence on the dissolution rate.

Reference Example 5. Production examples for diclofenac pellets

The following Table 7 gives recipe examples relating to the
composition of diclofenac—-containing pellet cores with an enteric
or delayed-release layer. The recipe examples given relate to

batch sizes of 1 kg of pellet cores.

Table 7. Recipe examples of diclofenac pellets

Recipe example 6 7

Pellet core

Diclofenac sodium 500 500
Microcrystalline cellulose 440 440
Polyvinylpyrrolidone 40 40
Colloidal silica 20 20

Enteric layer

Eudragit L30-D55 (solid) 200 ——
NaOH for pH-adjustment to pH 5.2 dJ.s. ——
Propylene glycol 20 ——
Talc 100 ——

Delayed-release layer

Eudragit RS100 —— 40
Eudragit RL100 —— 8.0
Triethyl citrate —— 4.8

Talc —= 36




DK/EP 2645996 T3

29

The weighed components of the pellet core are transferred to a
pharmaceutically usual high-speed mixer, and are mixed. While
mixing/granulating continuously, isopropanol is added to the
powder mixture in the mixer until pellets of the required quality
(roundness, diameter approx. 1 mm) are formed. The mixing time is
1 to 10 min, usually 5 to 8 min, to achieve a suitable quality and

vield.

The pellets moistened with isopropanol are then dried in a dryer
at an inlet air temperature of approx. 50-70°C for approx. 30-60
min until a loss on drying of less than 2 wt.-%, better still less
than 1.0 wt.-% is obtained. The pellets with the desired diameter
of less than 2 mm, in particular those with a diameter from 700 to

1250 pm, are then separated by sieving.

For enteric varnishing, the pellets are then varnished (film-
coated) in the process conditions described above in a fluidized
bed with the agueous suspension of the enteric polymer, in which
propylene glycol is dissolved and talc is suspended (preparation
according to usual pharmaceutical techniques), and then dried,
until the residual moisture (water content) is less than or equal

to 4.0 wt.—-%, preferably less than or equal to 3.0 wt.-%,
particularly preferably less than or equal to 2.5 wt.-%.

For delayed-release varnishing, the pellets are varnished (film-
coated) in the process conditions described above in a fluidized
bed with an organic solution (isopropanol/acetone) of the delayed-
release polymer, in which triethyl citrate is dissolved and talc
is suspended (produced by usual pharmaceutical techniques), and
then dried, until the residual moisture (water content) is less
than or equal to 2 wt.-%, preferably less than or equal to

1.5 wt.-%, particularly preferably less than or equal to 1.0 wt.-

o
<

The film-coated pellets are then sieved, mixed and filled in hard

gelatin capsules.
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Reference Example 6. Release of the diclofenac pellets

Release curves of diclofenac pellets

The dissolution rates of the diclofenac pellets of recipe examples
6 and 7 and of a mixture thereof were investigated at wvarious pH
values. For this purpose, enteric film-coated pellets containing
25 mg diclofenac sodium, delayed-release varnished pellets
containing 50 mg diclofenac sodium, and a mixture of enteric
varnished pellets containing 25 mg diclofenac sodium and delayed-
release varnished pellets containing 50 mg diclofenac sodium were

investigated.

A rotating basket apparatus according to the European
Pharmacopoeia Version 6 was used, with an amount of solvent of
1000 ml at 100 rev/min and 37°C. After 2 hours of release testing
using hydrochloric acid medium (pH 1.2), the release medium was
changed to phosphate buffer (pH 6.8) and the dissolution rate was
investigated for up to a further 6 hours. The diclofenac dissolved

was determined with UV-absorption measurement at 281.

The dissolution rates are given in Table 8, Table 9 and Table 10
and are shown in graph form in Fig. 4, Fig. 5 and Fig. 6.

Table 8. Dissolution rates of recipe example 6

PH 1.2 pH 1.2 PH 6.8 PH 6.8 PH 6.8
Time (min) 0 120 130 140 165
Release (%) 0 2 69 88 100
Table 9. Dissolution rates of recipe example 7

pH 1.2 pH 1.2 pH 6.8 pH 6.8 pH 6.8
Time (min) 0 120 180 240 480
Release (%) 0 2 35 50 85
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Table 10. Dissolution rates of a mixture of recipe examples 6 and

-
pH 1.2 pPH 1.2 PH 6.8 pPH 6.8 pH 6.8

Time (min) 0 120 180 240 480

Release (%) 0 2 57 67 90

Pharmacological significance of the release profile

The following information can be deduced from the release curves:

- At pH 1.2 there is hardly any release of diclofenac sodium

- After change of pH to pH 6.8 there is complete release of
diclofenac from the enteric-coated pellets within 45 min

- After change of pH to pH 6.8, release from the delayed-
release coated pellets takes place continuously over a
period of more than 6 hours

- After change of pH to pH 6.8, the pellet mixture shows
addition of the aforementioned diclofenac sodium releases
with the advantage of rapid release of the enteric portion
(initial dose) and slow release of the delayed-release
portion (continuous dose) over a period of 6 hours or

more.

This ensures, in vivo, a rapid onset of action (via the initial
dose of the enteric portion) and maintenance of suitable blood
levels over an extended period (via the delayed-release portion),
which is particularly advantageous pharmacologically, in

particular for treating rheumatoid complaints.

Example 7. Pharmaceutical preparation containing a combination

of omeprazole and diclofenac pellets

A hard gelatin capsule was filled with enteric film-coated
omeprazole pellets according to the invention (containing a total
of 20 mg omeprazole), enteric film-coated diclofenac sodium
pellets (containing a total of 25 mg diclofenac sodium) and with

delayed-release diclofenac sodium pellets (containing a total of
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50 mg diclofenac sodium) to obtain a pharmaceutical composition

that contains a combination of both active substances. The enteric
film-coated omeprazole pellets were prepared according to Example
3 (recipe example 3). The enteric film-coated and the delayed-
release diclofenac sodium pellets were prepared according to
Example 5 (recipe examples 6 and 7 respectively).

Then the release of the active substances was investigated at
different pH values. A rotating basket apparatus according to the
European Pharmacopoeia Version 6 was used, with an amount of
solvent of 900 ml at 100 rev/min and 37°C. After 2 hours of
release testing using hydrochloric acid medium (pH 1.2) the

(pH 6.8) and the

The two

release medium was changed to phosphate buffer
dissolution rate was monitored for a further 6 hours.
active substances were determined by separation by high-
performance liquid chromatography with UV-absorption measurement
at 280 nm. The omeprazole released after 2 hours was determined
indirectly by determining the residual omeprazole content of the
isolated pellets in parallel gastric juice resistance testing
using identical test conditions (pH 1.2 for 2 hours). The
dissolution rates are given in Table 11 and are shown in graph

form in Fig. 7.

Table 11. Dissolution rate of the combination preparation

pPH 1.2 pH 1.2 pPH 6.8 pPH 6.8 pH 6.8
Time (min) 0 120 165 240 480
Omeprazole release not not
(%) 0 1* 90 determined |determined
Diclofenac release
(%) 0 2 57 74 89

* Figure relating to the residual omeprazole content in gastric

juice resistance testing in identical test conditions

2 hours)

(pH 1.2 for
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Example 8. Enteric film-coated pellets containing a combination

of omeprazole and diclofenac

Enteric film-coated pellets that contain a combination of

omeprazole and diclofenac sodium in varying proportions can also
be prepared according to the method described in Example 3. The
following Table 12 gives recipe examples for the composition of
the pellet core, the protective layer and the enteric layer. The

recipe examples given relate to batch sizes of 1 kg of pellet

cores.
Table 12. Recipe examples of enteric film-coated pellets that
contain omeprazole and diclofenac
Recipe example 8 9 10
Pellet core
Omeprazole 250 180 90
Diclofenac sodium 250 225 270
Mannitol 430 520 560
Magnesium carbonate 50 50 50
Hydroxypropylcellulose 10 15 25
Sodium lauryl sulphate 10 10 5
Intermediate layer
Hydroxypropylcellulose (6cCP) 4.35 4.35 3.12
Magnesium carbonate - —-— 4.87
Talc 4.35 4.35 3.12
Enteric layer
Eudragit L30-D55 (solid) 31.06 31.06 35.01
NaOH for pH-adjustment to pH 5.2 - - g.s.
Talc 12.42 12.42 7.00
PEG 6000 - - 3.50
Triethyl citrate 3.11 3.11 —=
Titanium dioxide - - 2.10

The enteric film-coated pellets obtained by the method of

production according to the invention are sieved and filled in

hard gelatin capsules.

Then enteric film-coated pellets are filled

in the hard gelatin capsules in a dosage of 20 mg omeprazole and
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and in a dosage of 10 mg omeprazole and

The release of the active substances from the dosage forms

according to recipe examples 9 and 10 was investigated at wvarious

pH values,
basket apparatus,

release testing,

900 ml,

100 rev/min,

37°C) .

as in the procedure described in Example 7
After 2 hours of

(rotating

the medium was changed from pH 1.2 to pH 6.8 and

measurement of the dissolution rate was continued for a further 45

minutes.

described in Example 7.

The two active substances were determined by analysis as

The dissolution rates are given in Table 13 and Table 14 and are

shown in graph form in Fig. 8 and Fig. 9.

Table 13. Dissolution rate of a combination preparation
comprising 20 mg omeprazole and 25 mg diclofenac
sodium
PH 1.2 | pH 1.2 | pH 6.8 pH 6.8 pH 6.8
Time (min) 0 120 135 150 165
Omeprazole release (%) 0 1* 91 98 97
Diclofenac release (%) 0 2 85 96 97

* Figure relating to the

juice resistance testing in identical test conditions

2 hours)

residual omeprazole content in gastric

(pH 1.2 for
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Table 14. Dissolution rate of a combination preparation
comprising 10 mg omeprazole and 25 mg diclofenac
sodium
pH 1.2 | pH 1.2 | pH 6.8 pPH 6.8 pH 6.8
Time (min) 0 120 135 150 165
Omeprazole release (%) 0 2% 93 97 97
Diclofenac release (%) 0 2 82 91 92

* Figure relating to the

juice resistance testing in identical test conditions

2 hours)

residual omeprazole content in gastric

(pH 1.2 for

After the change of pH, the two active substances were released

very rapidly and completely.
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1. Fremgangsmade til fremstilling af et farmaceutisk praeparat, der indeholder en PPI

(protonpumpehaemmer) i form af sfeeriske granuler (pellets), der omfatter de fglgende

trin:

(a)

(b)
(©)
(d)
(e)

at granulere PPl'et, mindst en basisk bestanddel, mindst et farmaceutisk
acceptabelt hjalpestof, og mindst en alkohol, fortrinsvis ethanol og/eller
isopropanol, iseer isopropanol, ved anvendelse af en
hajhastighedsblandemaskine, til opndelse af PPI-holdige kerner,

at terre kernerne,

at overtrackke de torrede kerner med et inert mellemlag,

at filmovertraekke de overtrukne kerner med et mavesyreresistent lag, og

at torre de mavesyreresistente filmovertrukne kerner til en restfugtighed pa
mindre end eller lig med 1,5 vaegt-%, fortrinsvis mindre end eller lig med 1 vaegt-
%, til opnaelse af PPI-pellets,

hvori hgjhastighedsblandemaskinens rgrearmshastighed er storre end eller lig med 50

omdr./min., fortrinsvis sterre end eller lig med 65 omdr./min., mere fortrukket i omradet

fra 70 til 140 omdr./min., granuleringentiden er fortrinsvis mindre end 20 minutter,

endnu mere fortrukket mindre end eller lig med 10 minutter, saerlig fortrukket mindre

end eller lig med 8 minutter og mest fortrukket 5 til 8 minutter, og granuleringen (a)

finder sted i fraveer af vand.

Fremgangsmade ifelge krav 1, hvori PPl er valgt blandt omeprazol, esomeprazol,

lansoprazol, pantoprazol og rabeprazol, fortrinsvis omeprazol.

Fremgangsmade ifglge krav 1 eller 2, hvori det farmaceutiske praeparat ydeligere

indeholder et NSAID (ikke-steroidt anti-inflammatorisk leegemiddel) i form af pellets,
hvori en del af NSAID'et

(i)

i form af et salt, eksempelvis som natriumsalt, sammen med PPl'et granuleres,
torres og overtraekkes, filmovertraekkes og terres igen i henhold til trin (a) til (e),
og/eller

i fri form eller i form af et salt, eksempelvis som natriumsalt, adskilt fra PPl'et,
granuleres sammen med mindst et farmaceutisk acceptabelt hjaelpestof og
mindst en alkohol, fortrinsvis ethanol og/eller isopropanol, isaer isopropanol, ved
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anvendelse af en hgjhastighedsblandemaskine, til opnaelse af NSAID-holdige
kerner, kernerne tgrres, filmovertrackkes med et mavesyreresistent lag, og de
mavesyreresistente filmovertrukne kerner terres til en restfugtighed pa mindre
end eller lig med 4,0 vaegt-%, fortrinsvis mindre end eller lig med 3,0 veegt-%,
seerlig fortrukken mindre end eller lig med 2,5 veegt-%, til opnaelse af
mavesyreresistente,  filmovertrukne NSAID-pellets, og blande de
mavesyreresistente, filmovertrukne NSAID-pellets med PPI-pellets’ene, hvori
hejhastighedsblandemaskinens rgrearmshastighed er sterre end eller lig med 50
omdr./min., fortrinsvis sterre end eller lig med 65 omdr./min., endnu mere
fortrukket i omradet fra 70 til 140 omdr./min., granuleringstiden er fortrinsvis
mindre end 20 minutter, endnu mere fortrukket mindre end eller lig med 10
minutter, seerlig fortrukket mindre end eller lig med 8 minutter, og mest fortrukket

5 til 8 minutter, og granuleringen finder fortrinsvis sted i fraveer af vand.

Fremgangsmade ifglge krav 3, hvori en yderligere del af NSAID'et forarbejdes sammen
med mindst et farmaceutisk acceptabelt hjeelpestof til NSAID-holdige kerner, og disse
omhylles med en diffusionsmembran med forsinket permeabilitet for NSAID'et il
opnaelse af NSAID-pellets med forsinket frigivelse, hvori NSAID-pellets’ene med
forsinket frigivelse i givet fald tarres til en restfugtighed pa mindre end eller lig med 2
veegt-%, fortrinsvis mindre end eller lig med 1,5 veegt-%, seerlig foretrukket mindre end
eller lig med 1,0 veegt-%, og blande NSAID-pellets’ene med forsinket frigivelse
sammen med PPIl-pelletsene og i givet fald de mavesyreresistente, filmovertrukne
NSAID-pellets.

Fremgangsmade ifglge krav 3 eller 4, hvori NSAID'et er valgt blandt diclofenac,
ibuprofen, ketoprofen, naproxen, indometacin, piroxicam, meloxicam, acetylsalicylsyre,
celecoxib, parecoxib og etoricoxib, fortrinsvis diclofenac.

Fremgangsmade ifelge krav 4 eller 5, hvori molforholdet mellem NSAID i
mavesyreresistente, filmovertrukne pellets og NSAID i pellets med forsinket frigivelse
er 0,1:1 til 1:1, fortrinsvis 0,5:1 til 1:1.
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Fremgangsmade ifalge et af kravene 1 til 6, hvori PPl-pellets’ene efter fremstillingen
har et vandindhold pa mindre end eller lig med 1,0 vaegt-%, fortrinsvis mindre end eller
lig med 0,5 veegt-%.

Fremgangsmade ifglge et af kravene 1 til 7, hvori den mindst ene basiske komponent
er valgt uafhaengigt fra gruppen bestaende af: magnesiumcarbonat, magnesiumoxid,
magnesiumhydroxid,  aluminumcarbonat,  aluminiumhydroxid,  calciumcarbonat,
calciumphosphat, calciumcitrat, natriumcarbonat, natriumhydrogencarbonat,
natriumphosphat, natriumcitrat, kaliumcarbonat, kaliumphosphat og kaliumcitrat,

fortrinsvis magnesiumcarbonat.

Fremgangsmade ifelge et af kravene 1 til 8, hvori det mindst ene hjeelpestof er valgt
uafhaengigt fra gruppen bestaende af: mannitol, sorbitol, isomalt, hgjdispergerbar silica,
mikrokrystallinsk cellulose, dextrin, maltodextrin, majsstivelse, saccharose, lactose og

natriumlaurylsulfat, fortrinsvis fra mannitol og natriumlaurylsulfat.

Fremgangsmade ifglge et af kravene 1 til 9, hvori det inerte mellemlag omfatter eller er
valgt uafheengigt blandt hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidon, polyvinylalkohol 0g blandinger deraf, isaer
hydroxypropylmethylcellulose.

Fremgangsmade ifelge et af kravene 1 til 10, hvori det mavesyreresistente lag er valgt

uafhaengigt blandt: methacrylsyre-ethylacrylat-copolymer, methacrylsyre-
methylmethacrylat-copolymer, polyvinylacetatphthalat,
hydroxypropylmethylcelluloseacetatphthalat, celluloseacetatphthalat, og
hydroxypropylmethylcelluloseacetatsuccinat, isaer methacrylsyre-ethylacrylat-
copolymer.

Farmaceutisk praeparat som kan opnas ved en fremgangsmade ifelge et af kravene 1
til 11, hvori pellets’ene fortrinsvis er indelukket i en gelatinekapsel, iseer en hard

gelatinekapsel.

Farmaceutisk praeparat ifglge krav 12, hvori de mavesyreresistente belagte pellets har
en oplgsningshastighed, der i phosphatbuffer med en maengde oplgsningsmiddel pa
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900 ml ved 100 omdr./min. og 37°C, nar den males in vitro i et apparat med
rotationskurv henholdsvis bladomrerer ifglge den Europeeiske Farmakopé, Udgave 6, i
det vaesentlige svarer til folgende oplasningsprofil:
(i) efter en maletid pa 2 timer ved pH 1,2 er 10% eller mindre, fortrinsvis 5% eller
mindre af den samlede PPI oplgst, og
(i) efter en maletid pa 2 timer ved pH 1,2 og efter en maletid pa 10 minutter ved pH
6,8 er 80% eller mere, fortrinsvis 90% eller mere af den samlede PPI oplgst.

14. Farmaceutisk preeparat ifelge krav 12 eller 13, hvori de mavesyreresistente
filmovertrukne pellets har en oplesningshastighed, der i saltsyre, henholdsvis
phosphatbuffer, med en masngde oplasningsmiddel pa 900 ml ved 100 omdr./min. og
37°C, nar den males in vitro i et apparat med rotationskurv henholdsvis bladomrarer
ifolge den Europeeiske Farmakopé, Udgave 6, i det veesentlige svarer til felgende
oplasningsprofil:

(i) efter en maletid pa 2 timer ved pH 1,2 er 10% eller mindre, fortrinsvis 5% eller
mindre af NSAID'et oplest, og
(i) efter en maletid pa 1 time ved pH 6,8 er 80% eller mere af NSAID'et oplost.

15. Farmaceutisk preeparat ifglge krav 12, 13 eller 14, som ved in vitro maling i saltsyre
henholdsvis phosphatbuffer med en maengde oplesningsmiddel pa 900 ml ved 100
omdr./min. og 37°C i et apparat med rotationskurv henholdsvis bladomrgrer ifglge den
Europeiske Farmakopé, Udgave 6, i det vaesentlige har fglgende
oplgsningshastighed:

(i) efter en maletid pa 2 timer ved pH 1,2 er 10% eller mindre, fortrinsvis 5% eller
mindre af den samlede PPI oplgst, og 10% eller mindre, fortrinsvis 5% eller
mindre af det samlede NSAID oplgst,

(i) efter en maletid pa 10 minutter ved pH 6,8 er 80% eller mere, fortrinsvis 90%
eller mere af den samlede PPI oplgst, og

(iii) efter en maletid pa 1 time ved pH 6,8 er 40 til 70% af det samlede NSAID oplest,
og over en periode pa yderligere 5 timers maletid ved pH 6,8 er yderligere 2,5 il
10% af det samlede NSAID per time oplost.

16. Farmaceutisk praeparat ifelge krav 12, 13, 14 eller 15, hvori mindst en basisk

bestanddel er valgt uafheengigt fra gruppen bestdende af: magnesiumcarbonat,



17.

DK/EP 2645996 T3

40

magnesiumoxid,  magnesiumhydroxid, calciumcarbonat, calciumphosphat og

calciumcitrat, fortrinsvis magnesiumcarbonat .

Farmaceutisk praeparat ifelge krav 12, 13, 14, 15 eller 16, til anvendelse ved
behandling af smerter og beteendelser, isaer ved reumatisme, kvaestelser, forstuvninger

og arthritis, fortringvis ved reumatisme.
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