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(57) L mvention conceme une pastille pharmaceutique
pour la libération modifice de principes actifs dont le
tractus gastro-intestinal, comprenant des particules
contenant des principes actifs, qui présentent un premier
enrobage, qui régule la libération, et un autre enrobage,
ou enrobage exterieur, qui presente des proprictes de
resistance a la salive. Le premier enrobage, qui regule la
libération des principes actifs, peut preésenter des
proprictes de retardement ou de résistance au suc
gastrique.
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(57) A pharmaceutical sucking tablet for the modified
releasing of active substances in the gastrointestinal tract
1s described. It has particles containing active substances
which have a first coating that controls the releasing, and
a further, outer coating with saliva-resistant properties.
The first coating, which controls the releasing of the
active agents, can have retarding or gastric juice resistant
properties.
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Abstract

A pharmaceutical lozenge for the modified release
of active compounds in the gastrointestinal tract is de-
scribed, with active-compound-containing particles which
have a first coating controlling the release and a further,
outer coating with saliva-resistant properties. The first
coating, which controls the release of active compound, can

have release-delaying or enteric properties.
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Lozenge for the modified release of active compounds in the

gastrointestinal tract

The invention relates to a pharmaceutical lozenge for the

modified release of active compounds in the gastrointesti-
nal tract, with active-compound-containing particles which
have a first coating controlling the release and a further,

outer coating with saliva-resistant properties.

Orally administrable presentation forms having modified ac-
tive compound release can serve various therapeutic aims.
The most frequent aims are the protection of the gastric
mucosa from a harmful active compound or the protection of
the active compound from the acidic medium in the stomach
on the one hand, which is brought about by enteric coat-
ings; moreover the control of the release rate over a rela-
tively long time, which can be achieved by various release-
delaying measures and leads to plasma levels with rela-
tively low variations, a better tolerability as a result

and a longer efficacy of the administration.

A formulation with modified active-compound release cannot
be equally easily developed in the case of all pharmaco-
logically suitable active substances. As a rule, it neces-
sitates a number of additives with the aid of which the de-
sired effects can be achieved. These additives correspond-
ingly clearly increase the mass of the presentation form.
In presentation forms with prolonged release of active com-
pound, the dose to be administered is additionally in-
creased compared to a simple presentation form. In the case
of various active compounds, on account of their dose, no
presentation forms having prolonged release of active com-
pound could be developed using the possibilities known un-

til now, since they could not be swallowed in the form of a
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capsule or tablet because of the resulting dimensions. Thus
various antibiotics, for example, must still be orally ad-
ministered three to four times daily although it is known
that in the case of administration more than twice daily
the reliability of taking by patients is low. In the case
of antibiotics, the non~delaved-release single dose is fre-
gquently already 500 to 1000 mg, which together with the
auxiliaries necessary for pharmaceutical formulation leads
to capsules or tablets which can only be swallowed with
difficulty. A delayed-release preparation prepared on the
baslis of conventional techniques with more than 1000 mg of
active compound and an increased content of auxiliaries can

virtually no longer be swallowed.

The provision of a presentation form which is easy and
pleasant to take with modified release of active compound,
which 1is also suitable for active compounds which have to

be taken in high single doses, is desirable.

According to the invention, the problem of the taking of
high doses should first of all be solved by administering a
multiparticulate active compound preparation which is com-
pressed to give a lozenge, whose particles are individually
coated to achieve a modified release. The coated particles
are released in finely divided form on sucking the tablet

in the mouth and can be easily swallowed with the saliva.

The presentation form of the lozenge has been known for a
long time and is frequently used in order to deliver active
compounds to the diseased oral and pharyngeal mucosa. The
lozenge can also be suitable for systemically active sub-
stances 1f the substances have a pleasant taste and are to
be absorbed without delay. For the solution of the problem,

the presentation form of the lozenge is employed, since it
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is able to accommodate more active-compound and auxiliary
mass without loss of its administrability than a tablet in-
tended for swallowing. Lozenges having a mass of more than
4 g are on the market and are apparently accepted by pa-

tients without problemn.

In principle, the prior art allows the compression of
coated particles having modified release of active com-
pound, although the intended use according to the invention
with its advantages - adminlistration as a lozenge with
suitability even for high doses of active compound -~ was
neither recognized nor described as a solution of the prob-

lem presented above.

Thus the Patent Applications EP 153 104 and EP 355 247
teach, for example, the compression of release-delaying
coated particles containing active compound to give tab-
lets, a process which i1is also described in other sources.
Moreover, the Patent Specification US 5 464 632 discloses a
rapidly disintegrating tablet intended for sucking or for
disintegration in the mouth, which contains the active com-
pound optionally in the form of coated particles for modi-
fied release. However, with this tablet in the case of dis-
integration in the mouth it 1s to be expected that portions
of the active compound have already been released through
the coating of the particles into the oral cavity and in
the course of this leave behind an adverse taste impres-

sion.

Analogously, the presentation form of the lozenge, as 1is
claimed in the present invention, does also solve, on the
one hand, the problem of the administrability of relatively
large amounts of active compound and auxiliaries, but on

the other hand creates new problems. For one thing, in the
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case of enteric-coated particles the coatings are exposed
to the pH-neutral saliva, as a result of which they prema-
turely disintegrate and can no longer achieve the desired
protective effect in the stomach. For another thing, in the
case of particles which are provided with release-delavying
coatings, portions of the active compound have already been
released in the oral cavity by diffusion, which is not ac-
ceptable, in particular in the case of unpleasantly tasting

substances.

A need therefore exists for a further improved presentation
form having modified release of active compound for admini-
stration of high doses of active compound, which does not
have the disadvantages mentioned. This object, on which the
invention is based, i1s achieved by a pharmaceutical. presen-
tation form according to one of the two main claims: in ad-
dition to the special design as a lozenge, the tablet ac-
cording to the invention overcomes the disadvantages of the
prior art in that its active compound is present in the
form of doubly or two-layer coated particles, a first, in-
ner coating serving for the release of the modified active
compound, while a further, external coating is saliva-
resistant, but dissolves in the acidic medium of the stom-
ach and thereby ensures that during the sucking of the tab-
let active compound is not released into the oral cavity.
The first, inner coating of the particles can modify the
release of active compound according to one of the two main
claims either in that the release commences only after the
gastric passage of the particle, or it can be designed as a
membrane which is insoluble in the gastric and intestinal

juice, but through which the active compound can slowly

diffuse outwards and be released with a delay.
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According to the invention, the active-compound-containing
particles are pressed together with suitable auxiliaries to
give lozenges which, owing to their composition, slowly
erode in the mouth and in the course of this release the
particles into the saliva. The saliva containing the coated
particles i1s then swallowed. Self-experiments showed that
particles of up to approximately 100 - 200 um in diameter
are perceived to be only moderately troublesome on swallow-

ing.

Film-forming polymers which can be employed for the produc-
tion of a saliva-resistant coating are known to the person
skilled in the art. Frequently, a copolymer based on di-
methylaminoethyl methacrylate and neutral methacrvlic acid
esters having the trade name Eudragit E (R6hm) is employved
for this purpose. The basic character of the dimethylamino-
ethyl methacrylate provides for solubility in the acidic
medium, such as, for example, in the gastric juice, while
the solubility in the relatively'neutraltsaliva is rather
low. If the thickness of the film is suitable, a coating
can therefore be produced using this copolymer which re-
sists disintegration in the saliva for a longer time, but
which dissolves rapidly in the stomach. Alternatively, all
other film-forming polymers which have a markedly better
solubility 1in the gastric juice than in the saliva can be

used for this purpose.

Release-delaying film coatings are widespread in the tech-
nology of solid oral presentation forms. The polymers em-
ployed for this typically have a low solubility in aqueous
media both at acidic and at neutral to basic pHs. With suf-
ficient thickness and mechanical strength of the film coat-
ing, this dissolves neither in the saliva nor in the gas-

tric or intestinal juice. On the other hand, the thickness
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must not be too great, since the film coating must allow
the diffusion of water into the active compound reservoir,
where the active compound is continuously dissolved and
diffuses outwards through the coating in dissolved form. A
large number of polymers have been employed for this pur-
pose; examples which may be mentioned are: polymers from
the group consisting of the cellulose esters, such as, for
example, cellulose acetate, representatives of the cellu-
lose ethers group, such as, for example, ethvlcellulose,
certain poly(meth)acrylic acid derivatives, e.g. Eu-
dragit RL or RS (Rohm) and certain polyvinvyl derivatives

such as polyvinyl acetate.

The polymers typically used for the preparation of film
coatings which are resistant to gastric juice but soluble
in small intestinal juice have an extremely low solubility
in the acidic medium with markedly better solubility in the
neutral pH range. These properties are seen especially in
those polymers which contain acidic groups which are pres-
ent in undissociated form in the gastric juice. Examples
which may be mentioned are: hemiesters of divalent acids
such as succinic or phthalic acid with cellulose ethers,
cellulose esters, polyvinyl derivatives, carboxymethylcel-
luloses or poly(meth)acrylic acids, such as are contained
in Eudragit L or S (Réhm).

Elasticity and strength of the film coatings of the parti-
cles are a prerequisite for the functionality of the phar-
maceutical form, since the coatings must not be damaged by
the strong mechanical stress during compression or tablet-
ting; at least the predominant majority of the particles

contained in the lozenge should have two intact coating

layers within the meaning of the invention. It is known to

the person skilled in the art that the elasticity, flexi-
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bility and strength of the polymer films is dependent on
the polymer type, molecular weight, degree of substitution
of the film-forming agents emploved, but also on the nature
and amount of the additives employed. In particular, plas-
ticizers or additives employed for other purposes, but
which have a plasticizing action, have a considerable ef-
fect on the mechanical film properties. For most of the
polymers which can be employed within the meaning of the
invention, the prior art knows suitable plasticizers for
the production of certain mechanical properties; the person
skilled in the art is able by means of suitable experiments
to determine the optimum amount of plasticizer for the pur-
pose of the tabletting according to the invention of coated

particles, which can differ completely from the amount rec-

ommended for other purposes.

Two examples should serve to illustrate possible embodi-
ments of the invention which, however, only have illustra-
tive character; the person skilled in the art is able to

develop further examples using different recipes and prepa-

ration processes.

Example 1l: Lozenges of enteric-coated ibuprofen particles

comprising 600 mg of ibuprofen

Ibuprofen micropellets are first prepared by granulating,
extruding and spheronizing. For this, 700 g of ibuprofen,
180 g of microcrystalline cellulose and 120 g of lactose
monohydrate are mixed in a powder blender and then made
into a paste in a suitable kneader mixer with addition of n
g of water to give a mass having a kneadable consistency.
The mass 1s extruded through a specially made perforated
disc having a hole diameter of 300 um using an extruder,

e.g. a single-screw extruder of the E 40/10 D type (Ga-
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bler), cut and, 1f possible, rounded in the on-line proc-
ess, e.g. in a spheronizer of the type (Gabler) R 250. The
micropellets are then dried in a dryer to a residual mois-
ture of about 2-3%, which can be carried out in a suitable
fluidized bed apparatus, but preferably in the apparatus
intended for the coating of the pellets, e.g. the fluidized
- bed granulator/dryver/coater of the Uni-Glatt type (Glatt).

For the production of the first, enteric-coating, the pel-
lets are spraved into the fluidized bed via a two-substance
nozzle at about 1-2 bar in the top-spray arrangement and at
a spray velocity of 10 ml/min with a dispersion of 95 g of
Eudragit® L30 D-55, 45 g of Eudragit® NE 30 D (both Rdéhm),
8 g of triethyl citrate, 12 g of polyethylene glycol 6000,
20 g of talc and 90 g of water up to a dry weight increase

of 12%. A suitable spray temperature 1is 38-43°C, and subse-

quent drying at 30-35°C should take place.

The enteric-coated particles prepared in this way are then
provided according to the invention with a second, saliva-
resistant coating. Alternatively, the production of the sa-
liva resistance can also be carried out without transition
by means of a change in the spray medium in the preceding
process. A suitable spray solution for this is composed of
240 g of Eudragit® E 12.5, 18 g of polyethylene glycol
6000, 12 g of microcrystalline cellulose, 12 g of magnesium
stearate and 220 g of acetone. It can be spraved into the
apparatus described above at the same pressure and the same
spray velocity, but preferably at a temperature reduced to

about 30°C. The spray process 1s complete with a weight in-

crease in the pellets of 11%.

After the subsequent drying, the particles now provided

with two coatings are compressed to give lozenges. For
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this, 1066 g of pellets - these contain 600 g of ibuprofen
- are mixed in a powder blender with 260 g of sorbitol (a
directly tablettable quality is necessary), 2 g of colloi-
dal silica, 28 g of stearic acid and 11 g of magnesium ste-
arate and pressed in a tablet press to give tablets weigh-

ing 1367 mg, e.g. with a diameter of 18 mm.

Example 2: Lozenges of release-delaying coated ibuprofen

particles comprising 600 mg of ibuprofen

The preparation 1s carried out analogously to Example 1
with the assumption that a dispersion of 110 g of Eudragit
RS 30 D, 25 g of talc, 28 g of triethyl citrate and 15 g of
polyethylene glycol 6000 is used for the production of the

release-modifving coating.

These working examples illustrate the principle of the in-
vention; depending on prioritization of the product proper-
ties, e.g. low particle sizes for the sensory improvement
of the sucking or disintegration properties of the tablet
or lower auxiliary contents for the reduction of the pro-
duction costs, they can be markedly optimized in the direc-

tion of one of the target parameters.
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Patent Claims

1. Pharmaceutical lozenge pressed from pulverulent or
granular press material, characterized in that the press
material contains an active-compound preparation in the
form of at least two-layer coated particles in addition to
customary auxiliaries suitable for the production of loz-
enges, an outer coating layer being saliva-resistant, but
soluble in gastric juice, and an inner coating layer being
largely disintegration-resistant in agqueous media, but al-

lowing a delayed release of active compound by diffusion.

2. Pharmaceutical lozenge pressed from pulverulent or
granular press material, characterized in that the press
material contains an active~compound preparation in the
form of at least two-layer coated particles in addition to
customary auxiliaries suitable for the production of loz-
enges, an outer coating layer being saliva-resistant, but
soluble in gastric juice, and an inner coating layer being

gastric julce-resistant, but soluble in the small intes-

tine.

3. Pharmaceutical lozenge according to Claim 1 or 2,
characterized in that the saliva-resistant, but gastric
julce-soluble coating layer contains as film-forming agent
one or more polymers from the group consisting of the di-
methylaminoethyl methacrylates and the methacrylic acid es-

ters.

4. Pharmaceutical lozenge according to Claim 1, char-
acterized in that the coating laver delaving the release of
active compound contains as film-forming agent one or more

polymers from the group consisting of the cellulose ethers,
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cellulose esters, polyacrylic acid derivatives,
polymethacrylic acid derivatives and polyvinyl derivatives.

5. Pharmaceutical lozenge according to Claim 2, char-
acterized in that the gastric juice-resistant coating laver
contains as film-forming agent one or more polymers from
the group consisting of the cellulose ether, cellulose es-
ter or polyvinyl acetate phthalates or succinates, the car-
boxymethylcelluloses, the polyvacrvlic acid derivatives and
the polymethacrylic acid derivatives.

6. Pharmaceutical lozenge according to one of the pre-
ceding claims, characterized in that the film coatings, in
addition to film~forming polymers, contain those pharmaceu-
tically acceptable auxiliaries which are able to increase

the flexibility of the film coatings.

7 . Process for the production of pharmaceutical loz-
enges according to one of the preceding claims, character-
ized in that in a first process step, by means of an ag-
glomeration process, a multiparticulate preparation is pre-
pared from a mixture of active compound and suitable auxil-
laries, whose particles are coated in a second process step
in a spray application process first with an active-
compound-delaying or enteric film coating, then with a sa-
liva-resistant, but gastric juice-soluble film coating, and
compressed together with further auxiliaries in a tablet

machine in a third process step to give lozenges.
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