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FORMULATIONS

[0001] The present invention relates to pharmaceutical
compositions for oral administration of active compounds.

[0002] The active compounds contemplated for use in this
invention are 2-[4-(diphenylmethyl)-1-piperazinyl]-acetic
acids and their amides having the general formula I

X o
<\ /2

[0003] wherein

0004] R, is a —COOH group or a —CONH,, group,
1 g p 2 g p
and

Formula I

H—N N—CH,—CH,—O—CH,—Ry

[0005] X, and X,, taken separately, each represent a
hydrogen atom, a halogen atom, a straight-chain or
branched C;-C, alkoxy group or a trifluoromethyl
group as well as their pharmaceutically acceptable
salts, geometrical isomers, enantiomers, diastereomers
and mixtures thereof.

[0006] The compounds according to formula I are orally
active and selective histamine H,-receptor antagonists. They
are described in EP 0 058 146, the contents of which are
incorporated herein by reference. Examples of these com-
pounds include cetirizine, in its dihydrochloride form mar-
keted under the tradename Zyrtec®, the (S) enantiomer
thereof, levocetirizine, in its dihydrochloride form marketed
under the tradename Xyzal® and efletirizine in its dihydro-
chloride form.

[0007] A serious problem encountered with oral formula-
tions of these active compounds is their taste caused by the
bitterness of the active compounds of formula I. This is
particularly pronounced in chewable and quickly dissolving
preparations.

[0008] Several attempts have been made in the prior art to
mask the bitterness of active agents in general.

[0009] U.S. Pat. No. 5,244,881 for example teaches that
inclusion into cyclodextrin can mask the bitter taste of the
active agent imipramine or its derivative trimipramine. The
inclusion complex is prepared by dissolving imipramine or
trimipramine and cyclodextrin in a small amount of water or
solvent, carefully mixing the mixture obtained and evapo-
rating the said mixture.

[0010] However, masking the taste is not always sufficient
to obtain palatable pharmaceutical compositions. Good pal-
atability usually further necessitates addition of polyols to
the composition. The term “polyol” as used herein includes
xylitol, mannitol, sorbitol, dextrose, sucrose, lactose, mal-
todextrins, alpha cyclodextrins, beta cyclodextrins, gamma
cyclodextrins and polysaccharides, but is not limited thereto.
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Mannitol has proven to be a particularly suitable substance
for the improvement of the palatability of preparations
containing active compounds of formula I. Such composi-
tions have, however, an important drawback. Compounds of
formula I in the presence of certain polyols, including
mannitol, can result in undesired reaction products such as
for example those disclosed in EP 0 811 374 Al. This side
reaction is increased in presence of water and/or by an
increase of temperature. The presence of mannitol and other
polyols may thus create a stability problem for compounds
of formula I.

[0011] Until now, to avoid undesired reaction products,
there was no choice but to avoid the presence of these
polyols in compositions or to coat active compounds of
formula I for example with a cellulose or acrylate polymer
prior to formulation.

[0012] In the first case, using other excipients like micro-
crystalline cellulose impairs the taste of the tablets by the
fact that microcrystalline cellulose is not entirely soluble in
water and therefore can leave a sand-like feeling in the
mouth.

[0013] In the second case, the thickness of the coating
necessary for avoiding interactions between the active com-
pounds of formula I and the polyol(s) impedes rapid libera-
tion of the drug from the pharmaceutical form.

[0014] EP 0 811 374 Al teaches that the entire dosage
form must be free of reactive alcohols, including polyols.
Therefore, palatability improving polyols may not be used in
the entire oral composition according to this disclosure.
Example 2 of EP 0 811 374, which is stated to demonstrate
a preferred embodiment, clearly shows the absence of pal-
atability improving polyols; the only polyol present in this
composition is polyethyleneglycol, a high molecular weight
polyol (MW 3350) which has a function different from taste
masking. It is the aim of the present invention to overcome
this drawback of stability loss in the presence of polyols in
a way which is both palatable and avoids disadvantageous
changes in product performance.

[0015] The problem to be solved by the invention was
therefore to improve the taste and palatability of oral com-
positions containing active compounds of formula I and
palatability improving polyols whilst at the same time
avoiding any stability impairment and maintaining optimal
release kinetics for the active compound.

[0016] Taste masking polyols generally are solid and have
a molecular weight of less than 3000.

[0017] The inventors have found that stability loss caused
by interaction of active compounds of formula I and polyols
correlates with decreasing molecular weights of the polyols.

TABLE 1

Molecular weights of some polyols

Polyols MW

Xylitol 152.15
Mannitol 182.17
Sorbitol 182.17
Dextrose 198.17
Sucrose 342.30
Lactose 342.30
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TABLE 1-continued

Molecular weights of some polyols

Polyols MW
Maltodextrins from 900.00
Alpha cyclodextrin 972.00
Beta cyclodextrin 1135.00
Gamma cyclodextrin 1297.00
Microcrystalline 36000

cellulose

[0018] Generally, polyols with a low molecular weight,
such as xylitol, mannitol, sorbitol, dextrose or sucrose (see
Table 1) are reactive or very reactive and cause a large
amount of undesired reaction products. On the other hand,
polyols with a high molecular weight, such as cyclodextrins
(see Table 1) are very little reactive.

[0019] Surprisingly, this correlation between the molecu-
lar weight and the reactivity is not true for lactose. Lactose
has the same molecular weight as sucrose but shows prac-
tically no reactivity with the active compounds of formula I.

[0020] Very reactive polyols may therefore be defined as
those polyols having a molecular weight of less than 300.
Reactive polyols are those having a molecular weight
between 300 and 950, with the exception of lactose.

[0021] Tt has further been found by the inventors that even
reactive and very reactive polyols do not cause untolerable
amounts of undesired reaction products with the active
compounds of formula I if the molar ratio between these
polyols and the active compound does not exceed 10. If the
molar ratio between reactive or very reactive polyols and the
active compound of formula I is not above 5, the percentage
of undesired side products is even further minimised. Based
on these findings, the technical problem has been solved
according to the present invention by providing a composi-
tion prepared from two formulations which contains in the
first formulation the active compound of formula I and
reactive or very reactive polyols only up to a critical level
and which contains in the second formulation the polyols
necessary to achieve a pleasant taste but no drug compound.
Thereby, formation of undesired reaction products is largely
eliminated and the unpleasant taste is efficiently reduced or
masked.

[0022] This solution of the problem is very different from
the teaching in EP 0 811 374 A1l. This document teaches that
the dosage form should be substantially free of reactive
alcohols at the time the immediate-release cetirizine com-
ponent is introduced into the dosage form and thereafter,
thus reactive polyols do have to be excluded from the entire
composition. The alcohols disclosed in EP 0 811 374 Al
perform a function completely different from this invention,
namely either as solvents (low molecular weight alcohols
such as methanol, ethanol, isopropanol and glycerin) or as
high molecular weight compounds (polyethylene glycol) to
facilitate release of pseudoephedrine. The low molecular
weight alcohols are removed before cetirizine is added to
prevent undesired reaction products.

[0023] According to the present invention reactive polyols
may be present in any amount in the second layer. Indeed,
the presence of solid polyols with a molecular weight of less
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than 3000 in the second formulation according to the inven-
tion is needed for palatability improvement which is essen-
tial for pharmaceutical compositions which are chewable or
quickly dissolving.

[0024] EP 0 811 374 Al is not concerned with taste

masking as the dosage form is not intended to be dispersed
in the mouth but has to be swallowed in its entirety.

[0025] The invention relates thus to an oral pharmaceuti-
cal composition containing at least two separate formula-
tions:

[0026] a first formulation, which contains an active
compound selected from 2{4-(diphenylmethyl)-1-
piperazinyl]-acetic acids and their amides having the
general formula I

Formula I

N— CH,— CH,—O0—CH,—R,

\Y
%X /
[0027] wherein
[0028] R, is a —COOH group or a —CONH,, group,
and

[0029] X, and X,, taken separately, each represent a
hydrogen atom, a halogen atom, a straight chain or
branched C;-C, alkoxy group or a trifluoromethyl
group, as well as their pharmaceutically acceptable
salts, geometrical isomers, enantiomers, diastereomers
and mixtures thereof, and which first formulation does
not contain polyols having a molecular weight of less
than 300 in a molar ratio between the polyol and active
compound of formula I above 10; and

[0030] a second formulation, which contains one or
more solid polyol(s) with a molecular weight of less
than 3000 and is free of any drug.

[0031] A solid polyol is defined as a polyol which is not
liquid at room temperature under atmospheric pressure.

[0032] In a preferred embodiment, the first formulation
does not contain polyols having a molecular weight of less
than 950 in a molar ratio between polyol and active com-
pound of formula I above 10, with the exception of lactose.
Since lactose has no significant reactivity with the active
compounds of formula I, it may be present in higher ratios.

[0033] In another preferred embodiment of the invention,
the first formulation does not contain polyols having a
molecular weight of less than 300 in a molar ratio between
polyol and active compound of formula I above 5.

[0034] In a more preferred embodiment, the first formu-
lation does not contain polyols having a molecular weight of
less than 950 in a molar ratio between polyol and active
compound of formula I above 5 with the exception of
lactose.
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[0035] In a still more preferred embodiment, the first
formulation does not contain polyols having a molecular
weight of less than 300.

[0036] In another still more preferred embodiment, the
first formulation does not contain polyols having a molecu-
lar weight of less than 950, with the exception of lactose.

[0037] The term active compounds of formula I as used in
this invention relates to 2-[4-(diphenylmethyl)-1-piperazi-
nyl]-acetic acids and their amides having the general for-
mula I as defined above and also to non-toxic, pharmaceu-
tically acceptable salts, geometrical isomers, enantiomers,
diastereomers and mixtures thereof (racemates). In a pre-
ferred embodiment, the active compound in the first formu-
lation is cetirizine dihydrochloride, levocetirizine dihydro-
chloride or efletirizine dihydrochloride.

[0038] The term drug includes the active compounds of
formula I as well as any other drug.

[0039] Preferably, the oral pharmaceutical composition
contains only one active ingredient.

[0040] Polyols used in the second formulation are typi-
cally those which have the ability to reduce the bitter taste
of the active compounds of formula I and to improve the
palatability of the preparation. Examples include sorbitol,
xylitol, maltitol, dextrose, sucrose, polysaccharides and
preferably mannitol.

[0041] The formulations are prepared in the form of
powders, granules, solutions or suspensions.

[0042] Solutions or suspensions are used to carry out a
coating.

[0043] The first and/or second formulation can also con-
tain an alcalinizing agent, preferably sodium citrate. This
agent further decreases the production of undesired reaction
products between polyols and active compounds of formula
L

[0044] The first formulation can contain one or more
additional excipients such as colloidal anhydrous silica,
microcristalline cellulose, magnesium stearate, flavors or
colorants or mixtures thereof.

[0045] The first formulation may also contain polyols
provided that they do not fall under the provisos of a specific
molecular weight in a specific molar ratio as set out above.
The first formulation can still further contain non-polyol
sweetening agents such as acesulfame K, aspartame, sac-
charine, saccharine sodium, cyclamate.

[0046] Flavors suitable for use in the present invention
include essential oils and synthetic flavors such as citrus oils,
fruit essences, peppermint oil, spearmint oil, clove oil, oil of
wintergreen, anise, eucalyptus and the like. Other artificial
flavors known to those skilled in the art are also within the
scope of this invention.

[0047] All forms of oral composition are envisaged by this
invention, including tablets, chewing gums, effervescent
tablets or dry syrup.

[0048] A dry syrup is defined as a solid formulation such
as for example powder or granules destinated to be admin-
istered orally in this form or after addition to a liquid.
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[0049] Accordingly, the present invention relates in a
particular embodiment to bi-layer tablets wherein each of
the layers is prepared from one of the formulations.

[0050] Both formulations of powders are mixed separately
and then compressed in a bi-layer rotary tablet press.

[0051] The term compression is defined as the reduction in
volume of a powder bed due to the application of stress (see
“Pharmaceutical powder compaction technology” edited by
Goran Alderbom and Chryster Nystrdm, p. vii, Marcel
Dekker, Inc., New York).

[0052] In another embodiment, the invention relates to a
three-layer tablet wherein an inert layer separates the layers
prepared from the two formulations.

[0053] Further tablet designs which are also in accordance
with this invention include e.g. a “sandwich” design,
wherein an inner layer made from one formulation is coated
on both sides by layers made from the other formulation or
double tablets having an inner core prepared from one
formulation and an outer shell made from the other formu-
lation or multi-layer tablets comprising further layers in
addition to a first and second layer prepared from the first
and second formulation.

[0054] A further embodiment of the invention relates to a
dry syrup made of a mixture of the two formulations
prepared in the form of granules, one containing the active
compounds of formula I and one containing the polyol(s).

[0055] In this case, the powder formulations are mixed
separately and then are compacted, milled and sieved sepa-
rately and two kinds of granules are obtained. These gran-
ules are mixed together to give the final product.

[0056] A separate compaction of each formulation is pre-
ferred for preparing an effective dry syrup.

[0057] The term compaction is defined as the transforma-
tion of a powder into a coherent specimen of defined shape
by powder compression (see “Pharmaceutical powder com-
paction technology™ edited by Goran Alderborn and Chrys-
ter Nystrom, p. vii, Marcel Dekker, Inc., New York).

[0058] A yet further embodiment of this invention relates
to a chewing gum made up for instance of a core made from
the first formulation and additionally containing the gum
base and a coating made from the second formulation.
Alternatively, the chewing gum may be made up of core
made from the second formulation and additionally contain-
ing the gum base and a coating made from the first formu-
lation.

[0059] The gum base used in the present invention for the
preparation of a chewing gum may be any suitable gum base
known in the art, including natural and synthetic gum bases.

[0060] All compositions according to the present inven-
tion may contain one or more additional outer coatings.

[0061] When a cyclodextrin is present, the molar ratio
between cyclodextrin and the active substance of formula I
range from 10:1 to 1:1. The weight ratio between the first
formulation and the second formulation is 1:20 to 20:1. The
compositions according to the present invention are dispers-
ible in the mouth and do not necessitate the uptake of water
in contrast to the dosage form disclosed in EP 0 811 374A1
which has to be swallowed with water. The compositions of
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the present invention are for example in the form of oro-
dispersible tablets (tablets to be placed in the mouth where
they disperse rapidly before swallowing), they may be
chewable or destined to be crunched or sucked. Experimen-
tal results prove that compositions according to the present
invention, which are dispersible in the mouth, are bioequiva-
lent to swallowed dosage forms. Preferably, the composi-
tions according to the present invention are immediate-
release formulations, i.e. pharmaceutical formulations
having no or little impact on the rate of disposition of the
active ingredient to the site of action.

[0062] Another embodiment relates to a method of pre-
paring a composition in accordance with the present inven-
tion by separately preparing the first formulation, preparing
the second formulation and combining the two formulations.
The formulations are obtained by usual technologies, such
as compression, direct compression, granulation, wet granu-
lation, coating. The technologies are known by the man
skilled in the art.

[0063] Further taste masking technologies can be used
together with this invention. The masling properties may be
obtained by applying the masking technologies to one or
both formulations.

[0064] The present invention is illustrated by the follow-
ing examples.

EXAMPLE 1

Cetirizine Bi-Layer Chewable Tablets

[0065] Two formulations were prepared separately. Tables
2 and 3 give the compositions of these formulations.

TABLE 2

Composition of the cetirizine.2HCI formulation
for bi-layer tablets.

Components Composition (mg/tablet)
Cetirizine.2HCl 10.00
B cyclodextrin 82.50
Acesulfam K 3.50
Silica colloidal anhydrous 1.10
Microcrystalline cellulose 43.86
Flavors 0.80
Lactose monohydrate 55.00
Dyes 0.48
Magnesium stearate 2.76
[0066]

TABLE 3

Composition of the mannitol formulation for bi-layer tablets.

Components Composition (mg/tablet)
Mannitol 241.21
Acesulfam K 4.69
Flavors 1.00
Dyes 0.60
Magnesium stearate 2.50

[0067] Cetirizine and mannitol formulations were then
compressed on a rotary bi-layer tablet press (eg Courtoy
292/43).
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[0068] The tablets were placed at 25° C.-60% relative
humidity (RH), 30° C.-60% RH and 40° C.-75% RH during
3 months in aluminium/aluminium blisters (Alu/Alu blis-
ters) and high density polyethylene (HDPE) bottles. Table 4
gives the results of this stability study.

TABLE 4

Stability study of cetirizine chewable bi-layer tablets.

Reaction
Packaging Conditions Cetirizine (%)  products (%)
HDPE bottles 25° C. - 60% RH 100.50 0.10
30° C. - 60% RH 100.00 0.20
40° C. - 75% RH 99.27 0.29
Alu/Alu blisters  25° C. - 60% RH 96.28 0.10
30° C. - 60% RH 99.32 BLQ
40° C. - 75% RH 99.99 0.22

BLQ: below limit of quantification (=0.1%)

[0069] Water content, resistance to crushing, desintegra-
tion time, dissolution kinetic were also determined and all
the tablets, whatever were the storage conditions, comply
with all specifications.

EXAMPLE 2

Cetirizine Dry Syrup

[0070] Two formulations were prepared separately. Tables
5 and 6 give the compositions of these formulations.

TABLE 5

Compositions of the cetirizine.2HCI formulations for dry syrups.

Composition (mg)

Components A B C

Cetirizine.2HCI 10.00 10.00 10.00
B cyclodextrin 82.50 82.50 82.50
Acesulfam K 3.00 3.00 3.00
Microcrystalline cellulose 279.00 83.70 0.00
Lactose monohydrate 0.00 195.30 0.00
Sodium citrate 25.50 25.50 0.00
Total 400.00 400.00 95.50

[0071]
TABLE 6

Composition of the mannitol formulation for dry syrups.

Composition (mg)

Components

Mannitol 399.60
Flavor 0.40
Total 400.00

[0072] The formulations A, B, C and D were compacted,
milled and sieved separately and granules A', B, C' and D'
were obtained. The final composition of the dry syrups were
obtained by mixing the granules A', B, C' and D' according
to the proportions described in table 7.
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TABLE 7
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TABLE 9-continued

Dry syrups compositions.

Components (mg)

Compositions A, B’ c D'

E 400.00 0.00 0.00 400.00
F 0.00 400.00 0.00 400.00
G 0.00 0.00 95.50 404.50
H 100.00 0.00 0.00 200.00

[0073] The dry syrups were placed at 25° C.-60% RH, 30°
C.-60% RH and 40° C.-75% RH during 10 weeks in
Aluminium/Aluminium blisters. Table 8 gives the percent-
ages of undesired reaction products detected in the prepa-
rations.

TABLE 8

Percentages of undesired reaction products in
dry syrups after 10 weeks.

Reaction
Compositions Conditions products (%)
E 25° C. - 60% RH 0.00
30° C. - 60% RH 0.00
40° C. - 75% RH 0.26
F 25° C. - 60% RH 0.00
30° C. - 60% RH 0.00
40° C. - 75% RH 0.31
G 25° C. - 60% RH 0.00
30° C. - 60% RH 0.06
40° C. - 75% RH 0.34
H 25° C. - 60% RH 0.03
30° C. - 60% RH 0.04
40° C. - 75% RH 0.30

[0074] All the formulations comply with the specifica-
tions.

EXAMPLE 3

Cetirizine Chewing Gum

[0075] A composition of a chewing gum made up of a core
containing cetirizine, obtained by compression, and a coat-
ing containing the polyols is given in table 9.

TABLE 9

Composition of the chewing gum.

Components Composition (mg)
Core:

Cetirizine. HCI 10.00
B cyclodextrin 100.00
Gum base 660.00
Aspartame 3.00
Acesulfame K 2.00
Colloidal silica 30.00
Talc 30.00
Magnesium stearate 20.00
Sweetener 65.00
Flavors 80.00
Coating:

Composition of the chewing gum.

Components Composition (mg)
Xylitol 382.50
Mannitol 85.00
Polyethylene glycol 6000 10.00
Titanium dioxide 10.00
Arabic gum 10.00
Flavor 2.50
Carnauba wax 0.0015

[0076] As it is the case for bilayer tablets and dry syrups,
the chewing gum complies with the stability requirements.

1. Oral pharmaceutical composition containing at least
two separate formulations:

a first formulation, which contains an active compound
selected from 2-[4-(diphenylmethyl)-1-piperazinyl]-
acetic acids and their amides having the general for-

mula I
Formula [
Xl\:—;
CH—N N— CH,— CH,—O—CH,—R,
N\
Xz/:\ /f
wherein

R, is a —COOH group or a —CONH,, group, and

X, and X,, taken separately, each represent a hydrogen
atom, a halogen atom, a straight-chain or branched
C -C, alkoxy group or a trifluoromethyl group as well
as their pharmaceutically acceptable salts, geometrical
isomers, enantiomers, diastereomers and mixtures
thereof, and which first formulation does not contain
polyols having a molecular weight of less than 300 in
a molar ratio between the polyol and active compound
of formula I above 10; and

a second formulation, which contains one or more solid
polyol(s) with a molecular weight of less than 3000
and is free of any drug.

2. A composition according to claim 1 wherein the first
formulation does not contain polyols having a molecular
weight of less than 950 in a molar ratio between polyol and
active compound of formula I above 10, with the exception
of lactose.

3. A composition according to claim 1 wherein the first
formulation does not contain polyols having a molecular
weight of less than 300 in a molar ratio between polyol and
active compound of formula I above 5.

4. A composition according to claim 1 wherein the first
formulation does not contain polyols having a molecular
weight of less than 300.
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5. A composition according to claim 1 wherein the first
formulation does not contain polyols having a molecular
weight of less than 950 in a molar ratio between polyol and
active compound of formula I above 5, with the exception of
lactose.

6. A composition according to claim 1 wherein the first
formulation does not contain polyols having a molecular
weight of less than 950, with the exception of lactose.

7. A composition according to claim 1 wherein the for-
mulations are prepared in the form of powders, granules,
solutions or suspensions.

8. A composition according to claim 1 wherein the polyol
in the second formulation is mannitol.

9. A composition according to claim 1 wherein the polyol
in the second formulation is a polysaccharide.

10. A composition according to claim 1 wherein at least
one of the formulations further contains an alkalinizing
agent.

11. A composition according to claim 10 wherein the
alkalinizing agent is sodium citrate.

12. A composition according to claim 1 wherein the first
formulation further contains one or more excipients selected
from cyclodextrins, colloidal anhydrous silica, microcris-
talline cellulose, magnesium stearate, flavors or colorants.

13. A composition according to claim 1 wherein the first
formulation further contains non-polyol sweetening agents
such as acesulfame K, aspartame, saccharine, saccharine
sodium or cyclamate.

14. A composition according to claim 1 wherein the active
compound in the first formulation is cetirizine dihydrochlo-
ride, levocetirizine dihydrochloride or efletirizine dihydro-
chloride.

15. A composition according to claim 1 wherein it is in the
form of a chewing gum, tablet or effervescent tablet.
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16. A composition according to claim 15 in the form of a
multi-layer tablet wherein each of the layers is prepared
from one of the formulations.

17. A composition according to claim 16 in the form of a
multi-layer tablet wherein an inert layer separates the layers
prepared from the two formulations.

18. A composition according to claim 15 wherein it is a
tablet having an inner core prepared from one of the for-
mulation and an outer shell prepared from the other formu-
lation.

19. A composition according to claim 15 wherein it is a
chewing gum that comprises

a core made from the first formulation and additionally
containing the gum base, and

a coating made from the second formulation.
20. A composition according to claim 15 wherein it is a
chewing gum that comprises

a core made from the second formulation and additionally
containing the gum base, and

a coating made from the first formulation.

21. A composition according to claim 1 wherein it is a dry
syrup prepared from a mixture of two types of granules
wherein one type of granules is made by compaction of the
first formulation and the other type of granules is made by
compaction of the second formulation.

22. A method of preparing a composition according to
claim 1 by separately preparing the first formulation, pre-
paring the second formulation and combining the two for-
mulations.



