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Pharmaceutical composition of pifi¢razine derivatives

The present invention relates to a liquid g

narmaceutical composition

containing an active substance belonging to the

piperazines.
A number of substances belonging to the

piperazines are known to be substances with use

Patent GB 817231, for example, filed in t}

amily of substituted benzhrydryl

y of substituted benzhydryl
pharmacological properties.
e name of UCB, S.A.. describes

substituted benzhydryl piperazines having the general formula

N N—— (CH,CH,0) —CH,CH,0H

Rl

in which R and R! independently of one another
atom, an alkyl or alkaxy group, it being possible
or para position, and n stands for the number 1
acceptable salts. '

[represent a hydrogen or halogen
for R and R! to be in the ortho. meta
or 2, as well as their pharmaceutically

In particular, these compounds include 1 {2-[4-[(4-chlorophenyl)phenylmethyl]-

1-piperazinyllethoxylethanol, in particular, also
hydroxyzine, and its dichlorohydrate, which are
and tranquillising properties.

lknown under the name of
iwell known for their antihistaminic

Patent EP 58146, filed in the name of U{B, S.A.. describes substituted

benzhydry] piperazines having the general form

a

Apotex, |peAPR2019-09400), Ex. 1016, p. 003
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X
o
/N L /
SO e
\_/ L

x

in which L stands for an -OH or -NH; group, X and X, taken separately, stand for a

hydrogen atom., a halogen atom, a linear or brar

Ehed alkoxy radical at C, or Cs, or a

trifluoromethyl radical, m equals 1 or 2, n equalg 1 or 2. as well as their

pharmaceutically acceptable salts.
Of these compounds, 2-[2-[4-[(4-chlorop

enyl)phenylmethyl]-1-

piperazinyllethaxy] acetic acid, also known undeér the name of cetirizine, and its

dichlorohydrate are well known for their antihis
The active substances belonging to the
piperazines specifically include 2-[2-[4-{(4-chlor

aminic properties.
ily of substituted benzhydryl
phenyl)phenylmethyll-1-

piperazinyljethoxy]-acetic acid (cetirizine), 2-2-{4-[(4-chlorophenyl)phenylmethyl]-1-

piperazinyllethoxylethanol (hydroxyzine), 2-[2-14
piperazinyljethoxylacetic acid (efletirizine), 1-((41
methylpbenyljmethyllpiperazine (meclizinej or 1
chlorophenyl)phenylmethyl}piperazine (buclizing

[bis(4-ﬂuoropheny1)methy1]—1-
thlorophenyljphenylmethyl}-4-[(3-

—h[[4—-tert—butylpheny1]methyll-‘!—[[4—

, their optically active isomers when

applicable, as well as their pharmaceutically ac

In the pharmaceutical filed, solutions an:
germ-free compositions during their production

ptable salts.

H drops are generally produced as

brocesses. However, once the seal of

the containers is broken, and the pharmaceutiq
over a period of time, these pharmaceutical con
the risk of being contaminated by the microorg;
the human body, each time the containers are 1.

closed.

It has now surprisingly been found that

1 compositions are completely used
ositions are continuously exposed to
isms existing in the environment or

sed and their covers are opened or

ihe active substances belonging to the

family of substituted benzhydryl piperazines pgysess a preservative effect in aqueous

solutions.

Apotex, |pp ik
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The purpose of the invention concernis a 1 quid phammaceutical composition

containing an active substance belonging to the
piperazines and a reduced amount of preservati
The present. invention is based on the u

ily of substituted benzhydryl

RS.

gxpected recognition that a

pharmaceutical composition comprising an actiy
substituted benzhydryl piperazines and a reduce;
during a long period of time. Stabﬂity means the
contamination.

» substance belonging to the family of
Ll amount of preservatives is stable

capacity to resists to microbial

The present invention encompasses a pharmaceutical composition comprising
an active substance belonging to the family of ststituted benzhydryl piperazines and

an amount of parahydroxybenzoate esters used
the compositioﬁ. a normal concentration to presg

The present invention encompasses a plis

s preservatives less than 3 mg/ml of
rve aqueous solutions.

rmaceutical composition comprising

an active substance belonging to the family of s
at least onie preservative, wherein the amount o
parahydraoxybenzoate esters more than O and 1
and in the case of other preservatives correspo
parahydroxybenzoate esters concentration of m

Generally, the pharmaceutical composi
preferably aqueous.

By active substances belonging to the f.
piperazines, we understand also their optically
pharmmaceuticzally acceptable salts.

bstituted benzhydryl piperazines and
preservative is in the case of

than 1.5 mg/ml of the composition,
s to the bactericidal effect of a

e than O and less than 1.5 mg/ml.
in of the inventon is liquid and

nily of substituted benzhydryl

tive isomers and their

In the pharmaceutical composition of thef invention, the active substance is
generally selected from the group of cetirizine, lgvocetirizine, hydroxyzine, efletirizine,
meclizine, buclizine . and their pharmaceutically acceptable salts. Preferably, the

active substance is selected from the group of cgfi

pharmaceutically acceptable salts.
The term "cetirizine" refers to the racem:
chlorophenyl)phenylmethyl] -1-piperazinylletho:

ine, levocetirizine, and their

e of [2-14-[4
yl-acetic acid and its dihydrochloride

salt which is well known as cetirizine dilrydroc

oride; its levorotatory and

dextrorotatory enantismers are known as levoce

for preparing cetirizine, an individual aptical isq

Hrizine and dextrocetirizine. Processes

mer thereof or a pharmaceutically

‘acceptable salt thereof have been described in Epropean Patent 0 058 146, Great

Britain Patent 2.225.320, Great Britain Patent 2

225.321, United States Patent

5,478,941, European Patent application 0 601 (PZS. European Patent Application 0 801

064 and International Patent Application WO 9

S o

V]

/37582,

Apotex, |ag{[PR2019-0400), Ex. 1016, p. 005
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The term "levocetirizine™ as used herein

cetirizine. More precisely, it means that the act

by weight, preferably at least 95% by weight, ofo

cetirizine and at most 10% by weight. preferably

644 P

dans the levorotatory enantiomer of

substance comprises at least 20%
e individual optical isomer of
most 5% by weight, of the other

individual optical isomer of cetirizine. Each indiy

by conventional means, i.e.. resolution from the

racemic mixture by using conveniional means sy

application No. 2,225,321. Additionally, each in
prepared from the racemic mixture by enzymat
disclosed in U,S. Patents No. 4,800,162 and 5,0

The term "pharmaceutically acceptable s
addition salts with pharmaceutically acceptable

such as acetic, citric, maleic, succinic, ascorbic,

dual optical isomer may be obtained
¢orresponding racemic mixture or by

- asymumetric synthesis. Each individual optical {demer may be obtained from its

'h as disclosed in British patent

vidual optical isomer can be

biocatalytic resolution, such as
7,427 .
ts” as used herein refers not only to

hydrochloric, hydrobromic, sulfuric,

and phosphoric acids and the like, but also its

tal salts (for example sodium or

potassium salts) or arnmonium salts, the amine
best results have been obtained with dihydrochl

alts and the aminoacid salts. The
ride salts.

International patent application 94/064%

levocetirizine for the treatment of allergic as

Generally, the pha.rmaceﬁtica.l compositi

D describes a method utilising

in of the invention contains an

10.01 and 1.4 mg/ml of the

Hon-toxic organic and inorganic acids.

13

preservatives selected in the range of

Is an amount of preservatives selected
have been obtained with an amount

amount of the selected preservative is

depends on its nature. The preferred amount oj reservative is such that it gives the
same preservative effect as an amount of parahydroxybenzoate ester in the range of
0.2 and 1.125 mg/ml of the pharmaceutical co

By preservatives we understand a chem

position.
! ally substance that inhibits the
ance, kills them; so antimicrobial

development of microorganisms or. in an ideal
agent able to limit or avoid the growth of micro
moulds in a solution. Preservatives will comply)
a product incubated with a large number of ba

sanisms such as bacteria, yeast and
vith Eur P. and USP requirements: for
teria and fungi. the preservative must

kill and reduce a required amount of bacteria ghd fungl within a prescribed time

period.

Apotex, |pe{(IiPR2019-00400), Ex. 1016, p. 006
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Examples of preservatives are p-hydrozybenzoate esters (methyl

parahydroxybenzoate, ethyl parahydroxybenzoat

2 , propyl parahydroxybenzoate . butyl

parahydroxybenzoate , C1-C20 alkyl parahydroxy

acrinol. methyl rosaniline chloride, benzalkoniu
cetylpyridinium chleride, cetylpyrodium bromid
alcohol. chlorobutanc], isopropanol, ethanol,

sorbic acid, potassium and calcium sorbate, ber
benzoate, sodiwm benzoate, calcium acetate, ¢

benzoate and their sodium salts),
chloride, benzethonium chloride,
chlorohexidine, benzylalcohol,

erosal, cresol, phenol, resorcin,

oic acid, potassium and calcium

um disodiwm

ethylenediaminetetraacetate, calcium propionat
pyrocarbonate, sulphur dioxide, sodium sulphit
tetraborate, propionic acid, sodium and calchum

or a mixture therefore. Generally, the preservaty

hydroxybenzoate esters (methyl parahydroxybeq

calciurn sorbate, diethyl

bl sodium bisulfite, boric acid, sodium
propionate, nisin, sodium thiosulfate,
ve is selected from the group of p-
lzoate, ethyl parahydroxybenzoate ,

propyl parahydroxybenzoate , butyl parahydrox)
parahydroxybenzoate or a mixture thereof. Preft

enzoate , C1-C20 alkyl
J‘ably' the preservative is selected from

the group of sodium benzoate, methyl parahydr

xybenzoate, ethyl

parahvdroxybenzoate , propyl parahydroxybenz

te , a mixture of methyl

parahydroxybenzoate and ethyl parahydroxyber

rUdte or propyl parahydroxybenzoate ,

and a mixture of methyl parahydroxybenzoate agd propyl parahydrozybenzoate. Best

results have been obtained with a mixture of m

*thyl parahydroxybenzoate and propyl

parahydroxybenzoate.
By patient, we understand children, ado
years old. The targeted patients are usually old
A preferred daily dosage provides from a|

scents and adults, preferably of 2
m 2 years and more,
out 0,0005 mg to about 2 mg of

levocetirizine or a pharmaceutically acceptable
patient. A particularly preferred daily dosage is
kg of body weight per patient. The best results
from about 0,005 to 1 m¢g per kg of body weight
administered once per day of treatment, or divi
1 to 4 times a day, and preferably 1 to 3 times
24 hours time period to reach a total given dos
with an administration of a composition of the
mg once a day for children and adults. The
are administrated can vary according to the typ

requirements of the patient, as determined by 4

t thereof, per kg of body weight per
from about 0.001 to about 2 mg per
\ave been obtained with a daily dosage
per patient. The dosage may be
od into smaller dosages, for examples
day. and administrated over about a
ge. Bests results have been obtained

igvention twice a day for infants; and 5

t dosages in which the compositions
of use, the mode of use, the
killed practitioner. The exact dosage

for a patient may be specifically adapted by a sk
the condition. the specific formulation used, anl

lled person in view of the severity of
d other drugs which may be involved.

Apotex, e (IPR2019:03400), Ex. 1016, p. 007
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The pharmaceutical forms accordihg to ﬂﬁ:reseﬁt invention may be prepared

according to conventional methods used by phar
administered together with other components or

cists. The forms can be
biologicaly active agents,

1ts. carriers, diluents and vehicles.

pharmaceutically acceptable surfactants, excipi

The pharmaceutical compositions of the
therapeutical inert carrier. The pharmaceutical

as pharmacodynamically active additives. Liquif

the form of a sterile solution which is miscible w

vention include any conventional
¢ompositions can contain inert as well

compositions can for example take

water., Furthermore, substances

conventionally used as preserving, stabilizing, moisture-retaining. and emulsifying

agents as well as substances such as salts for var

substances for varying pH such as buffers, and

g the osmotic pressure,
ther additives can also be present, If

desired an antioxidant can be included in the pk
Pharmaceutical acceptable excipients or carriers

brinaceutical compositions.

for compositions include saline,

buffered saline, dextrose or water. Compositions

may also comprise specific stabilizing
hannitol. Carrier substances and

agents such as sugars, including mannose and
diluents can be organic or inorganic substances,
starch. gum arabic, polyalkylene glycol and the

for example water, gelatine, lactose,

l{ke. A prerequisite is that all

adjuvants and substances used in the manufacp

compositions are nontoxc.

hre of the pharmaceutical

Pharmaceutical compositions can be adr

inistered by spray inhalation. Any

conventional pharmaceutical composition for s

ay inhalation administration may be

used. Another preferred mode of administratiotj is by aerosol.

The pharmaceutical compaositions accorg
be administered orally. They may also be admix

The pharmaceutical compositions which can be

ng to the present invention may also

istered by nasal instillation, aerosols.
used for oral administration is liquid,

for example, in the form of solutions, syrups. d ps and the like.

The pharmaceutical forms, such as drops

conventional pharmaceutical methods. The con

mixed with a solid or liquid, non-toxic and pha I
possibly also mixed with a dispersing agent. a 5

appropriate, it is also possible to add preservati

. nasal drops, are prepared by

Ounds of the present invention are

mnaceutically acceptable carrier and

abilizing agent and the like. If

the like.

ns, sweeteners, coloring agents and

Preferably, the phaxmaceutical'compo»ii'
traditional form for oral administration, as oral
Best results have been obtained with an
formulations such as syrup for children.

n of the invention is administered in
quid preparation such as syrup.
bral dosage form. in particular liquid

An advantage of the invention is that req
preservative leads to a reduction of the risk of 3

cing the concentration of the
allergic reaction in sensitive patents.

Apotex, | ac.{([PR2019-(3400), Ex. 1016, p. 008
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Another advantage of the invention is the
manufacturing process avoiding the solubilizatio

preservatives not freely soluble in water.

N® 644 P. 16

ability to make easler the
of important amounts of

The invention is further defined by referenice to the following examples.

Ezxample 1. Preservative effect of cetirizine.
An oral solution and drops containing cetirizine
given in table 1.

vere prepared. The compositions are

Table 1. — Cetirizine compositiong

Oral| Folution Drops
Cetirizine hydrochloride (mg) 1 10
Sorbitol sol. At 70% (mg) 0 -
Glycerine (mg) 250
Propyleneglycol (mg 350
Sodium saccharinate (mg) 10
Banana flavour (mg) 1.1754 -o-
Sodium acetate (mg) 4.2 10
Acetic acid d pH 5 adpH>S
Purified water {ml) ]d 1 adl

The antimicrobial preservative effectiveness tes
European Pharmacopoeia (Chap. 5.1.8.). Sampl

were realized according to the
of the oral solution and the drops

were inoculated with bacterial and yeast susperjsions of Pseudomonas aeruginosa
ATCC 9027, Escherichia Coli ATCC 8739, Staphiylococcus aureus ATC C6538, Candida

albicans ATCC10231 and Aspergillus niger ATC
microorganisms per ml of preparations under tg
given in tables 2 and 3,

16404. The number of viable
t were determined. The results are

Apotex, | pe{(iPR2019-00400), Ex. 1016, p. 009
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Table 2. — Microbial content in inoculate

N 644 P17

»d sampple of the oral solution

In both cases. a rapid disappearance of Pseudor]

Time Pseudomonas Escherichia Staphvlococcus Candida  Aspergillus
(days) aeruginosa col qureus albicans niger
Inoculum 5.5x10% 4.6 x10° 4J0 x 105 3.7x10° 2.3x 108
0 4.9x105 4.7x10 3.1 x10% 2.6x 105 1.7 x 10°
7 < 100 < 100 < 100 < 100 4.8 x10°
14 <1 <1 <1 2 8.2 x 102
21 <1 <1 <1 <1 5.5 x 102
28 <1 <1 <1 <1 5.0 x 10
Table 3. — Microbial content in inoct
Time Pseudomonas Escherichia Sta
(days) aeruginosa coli i eus albicans niger
Inoculum  4.0x 108 34x105 ﬁG x 108 3.5x 108 1.8x10®
o 3.5x10° 3.8x 108 212 x 105 2.6 x 105 1.6 x 108
7 < 100 < 100 < 100 < 100 < 10¢
14 <1 <1 <1 <1 <100
21 <1 <1 <1 <1 <1
28 <1 <1 <1 <1 <1

onas aeruginosa, Escherichia Coli,

Staphylococcus aureus and Candida albicans is

bbserved in the inoculated samples.

For Aspergillus niger, the number of viable sporgs is significantly reduced in the oral

sohution while a rapid disappearance is observes

Example 2. Preservative effect of levocetirizine.

in the drops.

ine were prepared. The compositions

An oral solution and drops containing levocetiri

are given in table 4.

Apotex, e (I

bR2019,00400), Ex. 1016, p. 010
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Tahle 4. — Levocetitizine] compositions

Orallf solution Drops
Levocetirizine hydrochloride (mg) 0.5 5
5  Maltitol-Lycasin 80-65 (mg) 400 -
Glycerine &5 %(mg) 2352 294.1
Propyleneglycol (mg) - 350
Sodium saccharinate (mg) 0.5 10
Tutd frutti flavour (mg) 0.15 -
10 Sodium acetate (mg) 3.4 5.7
Acetic acid (mg) 0.5 0.53
Purified water (rml) ad1l ad 1l

The antimicrobial preservative effectiveness tests were realized according to the

15 Euwopean Pharmacopoeia (Chap. 5.1.3.). Samples of the oral solution and the drops
were inoculated with bacterial and yeast suspernsions of Pseudomonas aeruginosa
ATCC 8027, Escherichia Coli ATCC 8739, StapHylococcus aureus ATC C6538, Candida
albicans ATCC10231 and Aspergillus niger ATC(r16404. The number of viable
microorganisms per ml of preparations under tgst were determined. The results are

20 given in tables 5 and 6.

Table 5, — Microbial content in inoculated sample of the oral solution

Time Pseudomonas Escherichia Staghylococcus Candida — Aspergillus
(days) aeruginosa coli dureus albicans niger

25 Inoculum 3.6x 105 1.7 x 105 2.7 X105 3.4x105 1.7 x 108

0 3.2x105 1.8x 108 3.5 x 105 3.9x10° 1.6 x10°

7 150 <100 <100 2.8x10¢ 1.0x108

14 <1 <1 <1 l.ax10¢ 4.8x10%

21 <1 <1 <1 26x102 2.2x105

30 28 <1 <1 <1 6.2x103 53x108

Enpf .zei t214/07/2004 12:02 Apotex, 186, (10R2019-03400), Ex. 1016, p. 011
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Table 6. - Microbial content in inoc

N 644 P19

ulated sample of the drops

J ylococcus Candida

Timme Pseudomonas Escherichia Staj Aspergillus
(days) aeniginosa coli ureus albicans niger
Inoculum 3.6 x 105 1.7 x 108 47x105 34x105  1.7x10°
0 3.2x10° 1.5 x 105 B1x10° 1.8x 105 1.7 x 108
7 < 100 < 100 < 100 < 100 9.0x 10
14 <1 <1 <1 <1 <1000
21 <1 <1l <1 <1 <]
28 <1 <1 <1 <1 <1

In both cases, a rapid disappearance of Pseudog

onas aeruginosa. Escherichia Coli,

illus niger is also observed in the

Staphylococcus aureus is observed in the inocu) ited samples.

A disappearance of Candida albicans and Asper
drops.

Example 3. Efficacy of antimicrobial preservation of cetirizine aqueous solutions by

p-hyvdroxybenzoate esters.

Oral solutions and drops containing cetirizine a

Neording to example 1 but also

containing mixtures of p-hydroxybenzoate ester
hydroxybenzoate in a ratio of 9/1 expressed in
hydroxybenzoate esters were 0.15 mg/ml, 0.45
The efficacy of antimicrobial preservation of the;
according to the European Pharmacopoeia (Ch.
given in tables 7 to 14.

Table 7. — Microbial content in inocula

S (methyl p-hydroxybenzoate/propyl p-
eight). The total amounts of p-

ml, 0.75 mg/ml and 1.05 mg/ml.
se golutions and drops was determined
. 5,1.3.). The results of the tests is

d sample of the oral solution

containing 0.15 mg/ml of p-h

roxvbenzoate esters

Time Pseudomonas  Escherichia Staghbylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 55x10° 4.6x 105 4.0 x 10° 3.7x105 2.3x 108

0  5.1x108 4.5 x 105 3.0x105 4.0x105  4.1x10°

14 <1 <1 <1 <1 9.1 x 10°
28 <1 <1 <1 < 1‘ 750

Apotex, Ipgefl
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Table 8. — Microbial content in inoculated sample of the oral solution
containing 0.45 mg/ml of p-hyfroxybenzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida  Aspergillus
5 (days) aeruginosa coli aureus albicans niger
Inoculum  5.5x% 10 4.6x 108 dlox10s 37x10° 23x10¢
0 5.2x10° 49x105 8.3 x 105 2.9x 108 1.2x108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 2
10
Table 9. - Microbial content in inoculaﬂjd sample of the oral solution
containing 0.75 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas  Escherichia Stapvl;ylut:OCCus Candida Aspergillus
(days) aeruginosa coli aureus albicans niger
15 Inoculum  5.5% 10° 4.6 % 10 ﬂo X105  37x105  2.3x10°
0 3.9x105 4.4x 105 L0 x 105 1.9x 105 1.9x108
14 <1 <1 <1 <1 <100
28 <1 <1 <l <] <1
20 Table 10. — Microbial content in inoculdied sample of the oral solution
containing 1.05 mg/ml of p-hydroxyhenzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5x 108 4.6x105 2.0 x 105 3.7x105 2.3x10¢8
25 0 3.3x 108 4.1 x 105 d.1 x 105 1.4 x 105 1.2 x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <] <1 <1
Table 11. — Microbial content in inogulated sample of the drops
30 benzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida — Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4x108 3.6 x 10° 35x10° 1.8 x 108
o 4.3x105 4.0x105 2.0 x 105 2.5x10° 1.5x 108
35 14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Empf .zei t14/07/2004 12:02 Apotex, | g {i7R2a19-9@400), Ex. 1016, p. 013
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Table 12. — Microbial content in inod
containing 0.45 mg/mi of p-hy
Time Pseudomonas Escherichia Staphivlococcus Candida — Aspergillus
(days) aeruginosa coli aureus  albicans niger
Inoculum 2.0x10° 3.4x 105 36 x 108 3.5x 103 1.8x 108
0 3.6x10° 3.6x10% 17 x10s  2.1x10° 1.4 x 106
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 13. — Microbial content in inoculated sample of the drops
containing 0.75 meg/ml of p- hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus  albicans niger
Inoculum 4.0 x 105 3.4% 105 6x10° 53.5x105 1.8x10°
0 4.1 x10% 3.6x10° 216 x 105 2.5x 108 1.6 x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 14. — Microbial content in inogulated s le of the drops
containing 1.05 mg/ml of p-hvdroxybenzoate esters
Time Pseudomonas  Escherichia Sta ;&hylucoccus Candida Aspergillus
(days) aeruginosa coli aureus  albicans niger
Inoculum 4.0x10° 3.4%x108 R.6 x10° 3.5x 10 1.8 x 108
0 3.9x10° 3.7x10° 4.8 x 10° 22x10° 1.3 x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
In all cases, the disappearance of Pseudomonas peruginosa, Escherichia Coli,
Staphylococcus aureus and Candida albicans igjobserved in the inoculated samples.
For Aspergillus niger, the number of viable sporgs is significantly reduced in the oral
solution while a rapid disappearance is observefi in the drops.
In all cases the recommended efficacy criteria were a.ch:levéd.
Example 4. Efficacy of antimicrobjal preservatig Lx of levocetirizine aquepus solutions by
p-hvdroxybenzoate esters.
Oral solutions and drops containing levocetirizige according to example 2 but also
containing mixtures of p-hydroxybenzoate ::;I. {methyl p-hydroxybenzoate/propyl p-
hydroxybenzoate in a ratio of 9/1 expressed in Weight). The total amounts of p-
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13
hydroxybenzoate esters were 0.375 mg/ml, 0.75 ml and 1.125 mg/ml. The
efficacy of antimicrobial preservation of these solﬁﬁgc{ns and drops was determined
according to the European Pharmacopoeia (Chap||5.1.3.). The results of the tests is
given in tables 15 to 20.
5
Table 15. — Migrobial content in inoculated sample of the oral solution -
containing 0.375 mg/ml of p-h ruxy‘;:enzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida Aspergillus
(days) aeruginosa coli qureus albicans niger
10 Inoculum 3.6 x 105 1.7 x 108 N7 x10% 3.4x10° 1.7 x 108
0 3.7x10° 1.3x 108 218 x10° 3.8x10% 1.6 x 108
14 <1 <1 <1 1.7x10¢ 1.6x10°
28 <1 <1 <1 <1 <100
15 Table 16. — Microbial content in inoculated sample of the orzl solution
containing 0.75 mg/ml of p-hydrozybenzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida Aspergilius
(days) aeruginosa coli dureus albicans niger
Imoculum  3.6x 10° 1.7 108 2.7 x 108 3.4x10° 1.7 x 108
20 0 35x10° 1.6 x 105 2.4 %105 3.4 x 108 1.6x10¢®
14 <1 <1 <1 5.5x102 1.4x104
28 <1 <1 <1 <1 <1
Table 17. — Microbizal content in inociilated sample of the oral solution
25 containing 1.125 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6x105 1.7x 108 2.7 x105 3.4x10° 1.7 x 108
0 39x108 1.2x 108 B.0 x 108 3.5x105 1.4 x 108
30 14 <1 <1 <1 <10 < 1000
28 <1 <1 <1 <1 <1
Apotex, 1. {1PR2819-00400), Ex. 1016, p. 015
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14
Table 18. — Microbial content in inoculated sample of the drops
roxybenzoate esters
Time yvlococcus Candida  Aspergillus
5 (days) aeruginosa coli eus albicans niger
Inoculum 3.6x108 1.7x 105 2i7 x 108 3.4x10°5 1.7 x 108
0 3.1x105 1.2 x 105 25 x 105 1.7x105  1.8x10¢
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
10
Table 19. - Microbial content in inoculated sample of the draps
containing 0.75 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida  Aspergillus
(Qays) aeruginosa coli aureus albicans niger
15 Inoculum 3.6x105 1.7 % 105 27 x 108 3.4 x 105 1.7 x 108
0 3.1x10° 1.0x 105 300 x 105 1.8x10- 14x108
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
20 Table 20. — Microbial content in inoculated sample of the drops
containing 1.125 f p-h
Time Pseudomonas  Escherichia Stap Aspergillus
(days) aeruginosa col niger
Inoculum 3.6x10° 1.7x10° j.?’ % 108 3.4x 105 1.7 x 108
25 0 2.9 x 105 6.9 x 104 17 x 108 5.0 x 104 1.5x108
14 <1 <1 ' <1 <1 < 1000
28 <1l <1 <1 <1 <1

In all cases, the disappearance of Pseudomonas agruginosa, Escherichia Coli,
30 Staphylococcusg aureus and Candida albicans is giserved in the inoculated samples.
For Aspergillus niger, the number of viable SPOET is significantly reduced in the oral

salution while a rapid disappearance is observed jn the drops.

In all cases the recommended efficacy criteria were achieved.

35
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ABSTRACT
The present invention relates to a liquid ¢bmposition containing an active
substance belonging to the family of substituted| benzhydryl piperazines with reduced

amounts of preservatives.
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Pharmaceutical composition of piperazine derivatives

The present invention relates to a liquid pharmaceutical composition
containing an active substance such as cetirizine, levocetirizine and efletirizine.
5 A number of substances belonging to the family of substituted benzhydryl
piperazines are known to be substances with useful pharmacological properties.
European Patent EP 58146, filed in the name of UCB, S.A., describes
substituted benzhydryl piperazines having the general formula

10
X
— //o
N n—{ (cH,) ~o]—n,c—C
__/ \
%

15 in which L stands for an -OH or -NH: group, X and X', taken separately, stand for a
hydrogen atom, a halogen atom, a linear or branched alkoxy radical at C; or C4, or a
trifluoromethyl radical, m equals 1 or 2, n equals 1 or 2, as well as their
pharmaceutically acceptable salts.

Of these compounds, 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-

20 piperazinyllethoxy] acetic acid, also known under the name of cetirizine, and its
dichlorohydrate are well known for their antihistaminic properties.

The active substances belonging to the family of substituted benzhydryl
piperazines specifically include 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-
piperazinyllethoxy]-acetic acid (cetirizine), 2-[2-[4-[bis(4-fluorophenyl)methyl]-1-

25  piperazinyl]lethoxylacetic acid (efletirizine), their optically active isomers when
applicable, as well as their pharmaceutically acceptable salts.

In the pharmaceutical filed, solutions and drops are generally produced as
germ-free compositions during their production processes. However, once the seal of
the containers is broken, and the pharmaceutical compositions are completely used

30 over a period of time, these pharmaceutical compositions are continuously exposed to

Apotex, Inc. (IPR2019-00400), Ex. 1016, p. 019
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the risk of being contaminated by the microorganisms existing in the environment or
the human body, each time the containers are used and their covers are opened or
closed.

It has now surprisingly been found that the active substances belonging to the
family of substituted benzhydryl piperazines possess a preservative effect in aqueous
solutions.

The purpose of the invention concerns a liquid pharmaceutical composition
containing an active substance belonging to the family of substituted benzhydryl
piperazines chosen among cetirizine, levocetirizine and efletirizine, and a reduced
amount of preservatives.

The present invention is based on the unexpected recognition that a
pharmaceutical composition comprising an active substance belonging to the family of
substituted benzhydryl piperazines and a reduced amount of preservatives is stable
during a long period of time. Stability means the capacity to resists to microbial
contamination.

The present invention encompasses a pharmaceutical composition comprising
an active substance belonging to the family of substituted benzhydryl piperazines and
an amount of parahydroxybenzoate esters used as preservatives less than 3 mg/ml of
the composition, a normal concentration to preserve aqueous solutions.

The present invention encompasses a pharmaceutical composition comprising
an active substance chosen among cetirizine, levocetirizine and efletirizine and at least
one preservative, wherein the amount of preservative is in the case of
parahydroxybenzoate esters more than 0 and less than 1.5 mg/ml of the composition,
and in the case of other preservatives corresponds to the bactericidal effect of a
parahydroxybenzoate esters concentration of more than O and less than 1.5 mg/ml.

Generally, the pharmaceutical composition of the invention is liquid and
preferably aqueous.

In the pharmaceutical composition of the invention, the active substance is
generally selected from the group of cetirizine, levocetirizine, efletirizine, and their
pharmaceutically acceptable salts. Preferably, the active substance is selected from the
group of cetirizine, levocetirizine, and their pharmaceutically acceptable salts.

The term "cetirizine" refers to the racemate of [2-[4-[(4
chlorophenyl)phenylmethyl] -1-piperazinyllethoxy]-acetic acid and its dihydrochloride
salt which is well known as cetirizine dihydrochloride; its levorotatory and
dextrorotatory enantiomers are known as levocetirizine and dextrocetirizine. Processes
for preparing cetirizine, an individual optical isomer thereof or a pharmaceutically
acceptable salt thereof have been described in European Patent O 058 146, Great
Britain Patent 2.225.320, Great Britain Patent 2.225.321, United States Patent
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5,478,941, European Patent application O 601 028, European Patent Application 0 801
064 and International Patent Application WO 97 /37982.

The term "levocetirizine” as used herein means the levorotatory enantiomer of
cetirizine. More precisely, it means that the active substance comprises at least 90%
by weight, preferably at least 95% by weight, of one individual optical isomer of
cetirizine and at most 10% by weight, preferably at most 5% by weight, of the other
individual optical isomer of cetirizine. Each individual optical isomer may be obtained
by conventional means, i.e., resolution from the corresponding racemic mixture or by
asymmetric synthesis. Each individual optical isomer may be obtained from its
racemic mixture by using conventional means such as disclosed in British patent
application No. 2,225,321. Additionally, each individual optical isomer can be
prepared from the racemic mixture by enzymatic biocatalytic resolution, such as
disclosed in U.S. Patents No. 4,800,162 and 5,057,427.

The term “efletirizine” as used herein refers to 2-[2-[4-[bis(4-
fluorophenyl)methyl]-1-piperazinyljethoxylacetic acid. Efletirizine is encompassed
within general formula I of European patent No. 58146, which relates to substituted

benzhydrylpiperazine derivatives. Efletirizine has been found to possess excellent
antihistaminic properties. It belongs to the pharmacological class of histamine Hy -

receptor antagonists and shows in vitro high affinity and selectivity for Hy-receptors.

It is useful as an antiallergic, and antihistaminic agent. Two pseudopolymorphic
crystalline forms of efletirizine dihydrochloride, namely anhydrous efletirizine
dihydrochloride and efletirizine dihydrochloride monohydrate, are described in the
European patent No. 1 034 171, and another pseudopolymorphic form of efletirizine
dihydrochloride is described in the international patent application WO 03/009849.
Processes for preparing efletirizine or a pharmaceutically acceptable salt thereof have
been described in European Patent 1 034 171, and in the international patent
applications WO 97/37982 and WO 03/009849.

The term "pharmaceutically acceptable salts” as used herein refers not only to
addition salts with pharmaceutically acceptable non-toxic organic and inorganic acids,
such as acetic, citric, maleic, succinic, ascorbic, hydrochloric, hydrobromic, sulfuric,
and phosphoric acids and the like, but also its metal salts (for example sodium or
potassium salts) or ammonium salts, the amine salts and the aminoacid salts. The
best results have been obtained with dihydrochloride salts.

By preservatives we understand a chemically substance that inhibits the
development of microorganisms or, in an ideal instance, kills them; so antimicrobial
agent able to limit or avoid the growth of microorganisms such as bacteria, yeast and
moulds in a solution. Preservatives will comply with Eur P. and USP requirements: for

a product incubated with a large number of bacteria and fungi, the preservative must
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kill and reduce a required amount of bacteria and fungi within a prescribed time
period.

Examples of preservatives are p-hydroxybenzoate esters (methyl
parahydroxybenzoate, ethyl parahydroxybenzoate , propyl parahydroxybenzoate , butyl
parahydroxybenzoate , C1-C20 alkyl parahydroxybenzoate and their sodium salts),
acrinol, methyl rosaniline chloride, benzalkonium chloride, benzethonium chloride,
cetylpyridinium chloride, cetylpyrodium bromide, chlorohexidine, chlorohexidine
acetate, benzylalcohol, alcohol, chlorobutanol, isopropanol, ethanol, thimerosal,
phenol, sorbic acid, potassium and calcium sorbate, benzoic acid, potassium and
calcium benzoate, sodium benzoate, calcium acetate, calcium disodium
ethylenediaminetetraacetate, calcium propionate, calcium sorbate, diethyl
pyrocarbonate, sulphur dioxide, sodium sulphite, sodium bisulfite, boric acid, sodium
tetraborate, propionic acid, sodium and calcium propionate, sodium thiosulfate, or a
mixture therefore. Generally, the preservative is selected from the group of thimerosal,
chlorohexidine acetate, benzylalcohol, benzalkonium chloride, p-hydroxybenzoate
esters (methyl parahydroxybenzoate, ethyl parahydroxybenzoate , propyl
parahydroxybenzoate , butyl parahydroxybenzoate , C1-C20 alkyl
parahydroxybenzoate or a mixture thereof. Preferably the preservative is selected from
the group of methyl parahydroxybenzoate, ethyl parahydroxybenzoate , propyl
parahydroxybenzoate , a mixture of methyl parahydroxybenzoate and ethyl
parahydroxybenzoate or propyl parahydroxybenzoate , and a mixture of methyl
parahydroxybenzoate and propyl parahydroxybenzoate. Best results have been
obtained with a mixture of methyl parahydroxybenzoate and propyl
parahydroxybenzoate in a ratio of 9/1 expressed in weight.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of p-hydroxybenzoate esters (methyl p-hydroxybenzoate/propyl p-
hydroxybenzoate in a ratio of 9/1 expressed in weight) selected in the range of 0.0001
and 1.5 mg/ml of the composition. Preferably, it contains an amount selected in the
range of 0.01 and 1.125 mg/ml. More preferably it contains an amount of
preservatives selected in the range of 0.1 and 1 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of thimerosal selected in the range of 0.0001 and 0.05 mg/ml of
the composition. Preferably, it contains an amount selected in the range of 0.005 and
0.035 mg/ml. More preferably it contains an amount of preservatives selected in the
range of 0.007 and 0.025 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of chlorhexidine acetate selected in the range of 0.0001 and 0.05

mg/ml of the composition. Preferably, it contains an amount selected in the range of
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0.005 and 0.035 mg/ml. More preferably it contains an amount of preservatives
selected in the range of 0.007 and 0.025 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of benzylalcohol selected in the range of 0.0001 and 10 mg/ml of
the composition. Preferably, it contains an amount selected in the range of 0.05 and
7.5 mg/ml. More preferably it contains an amount of preservatives selected in the
range of 1 and 5 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
containe an amount of henzalkonium chloride selected in the range of 0.0001 and 0.05
mg/ml of the composition. Preferably, it contains an amount selected in the range of
0.005 and 0.035 mg/ml. More preferably it contains an amount of preservatives
selected in the range of 0.01 and 0.025 mg/ml.

The amount of the selected preservative is defined by comparison with the
amount of parahydroxybenzoate ester leading to the same preservative effect. The
optimum amount of preservative used in the invention depends on its nature. The
preferred amount of preservative is such that it gives the same preservative effect as
an amount of parahydroxybenzoate ester in the range of 0.2 and 1.125 mg/ml of the
pharmaceutical composition.

By patient, we understand children, adolescents and adults, preferably of 2
years old. The targeted patients are usually old from 2 years and more.

A preferred daily dosage provides from about 0,0005 mg to about 2 mg of
levocetirizine or a pharmaceutically acceptable salt thereof, per kg of body weight per
patient. A particularly preferred daily dosage is from about 0,001 to about 2 mg per
kg of body weight per patient. The best results have been obtained with a daily dosage
from about 0,005 to 1 mg per kg of body weight per patient. The dosage may be
administered once per day of treatment, or divided into smaller dosages, for examples
1 to 4 times a day, and preferably 1 to 3 times a day, and administrated over about a
24 hours time period to reach a total given dosage. Best results have been obtained
with an administration of a composition of the invention twice a day for infants; and 5
mg once a day for children and adults. The exact dosages in which the compositions
are administrated can vary according to the type of use, the mode of use, the
requirements of the patient, as determined by a skilled practitioner. The exact dosage
for a patient may be specifically adapted by a skilled person in view of the severity of
the condition, the specific formulation used, and other drugs which may be involved.

The pharmaceutical forms according to the present invention may be prepared
according to conventional methods used by pharmacists. The forms can be
administered together with other components or biologicaly active agents,

pharmaceutically acceptable surfactants, excipients, carriers, diluents and vehicles.
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The pharmaceutical compositions of the invention include any conventional
therapeutical inert carrier. The pharmaceutical compositions can contain inert as well
as pharmacodynamically active additives. Liquid compositions can for example take
the form of a sterile solution which is miscible with water. Furthermore, substances
conventionally used as preserving, stabilizing, moisture-retaining, and emulsifying
agents as well as substances such as salts for varying the osmotic pressure,
substances for varying pH such as buffers, and other additives can also be present. If
desired an antioxidant can be included in the pharmaceutical compositions.
Fharmaceutical accentahle excinients or carriers for compositions include saline,
buffered saline, dextrose or water. Compositions may also comprise specific stabilizing
agents such as sugars, including mannose and mannitol. Carrier substances and
diluents can be organic or inorganic substances, for example water, gelatine, lactose,
starch, gum arabic, polyalkylene glycol, cellulose compounds and the like. A
prerequisite is that all adjuvants and substances used in the manufacture of the
pharmaceutical compositions are nontoxic.

Pharmaceutical compositions can be administered by spray inhalation. Any
conventional pharmaceutical composition for spray inhalation administration may be
used. Another preferred mode of administration is by aerosol.

The pharmaceutical compositions according to the present invention may also
be administered orally. They may also be administered by nasal instillation, aerosols.
The pharmaceutical compositions which can be used for oral administration is liquid,
for example, in the form of solutions, syrups, drops and the like.

The pharmaceutical forms, such as drops, nasal drops, eye drops and ear
drops are prepared by conventional pharmaceutical methods. The compounds of the
present invention are mixed with a solid or liquid, non-toxic and pharmaceutically
acceptable carrier and possibly also mixed with a dispersing agent, a stabilizing agent
and the like. If appropriate, it is also possible to add sweeteners, coloring agents and
the like.

Preferably, the pharmaceutical composition of the invention is administered in
traditional form for oral administration, as oral liquid preparation such as syrup.

Best results have been obtained with an oral dosage form, in particular liquid
formulations such as syrup for children.

An advantage of the invention is that reducing the concentration of the
preservative leads to a reduction of the risk of an allergic reaction in sensitive patients.

Another advantage of the invention is the ability to make easier the
manufacturing process avoiding the solubilization of important amounts of
preservatives not freely soluble in water.

The invention is further defined by reference to the following examples.
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Example 1. Preservative effect of cetirizine.
An oral solution and drops containing cetirizine are prepared. The compositions are

given in table 1.

Table 1. — Cetirizine compositions

Oral solution Drops
Cetirizine hydrochloride (mg) 1 10
Sorbitol sol. At 70% (mg) 450 -
Glycerine (mg) 200 250
Proupyienegiycol (mg) 50 350
Sodium saccharinate (mg) 1 10
Banana flavour (mg) 0.1754 -
Sodium acetate (mg) 4.2 10
Acetic acid ad pH 5 ad pH 5
Purified water (ml) ad 1 ad 1

The antimicrobial preservative effectiveness tests are realized according to
the European Pharmacopoeia (Chap. 5.1.3.). Samples of the oral solution and the
drops are inoculated with bacterial and yeast suspensions of Pseudomonas aeruginosa
ATCC 9027, Escherichia Coli ATCC 8739, Staphylococcus aureus ATC C6538, Candida
albicans ATCC10231 and Aspergillus niger ATCC16404. The number of viable
microorganisms per ml of preparations under test are determined. The results are

given in tables 2 and 3.

Table 2. — Microbial content in inoculated sample of the oral solution

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 5.5x 105 46x 105 4.0x 105 3.7 x 105 2.3x 108

0 4.9x105 4.7 x 105 3.1x105 2.6 x 105 1.7 x 108

7 < 100 < 100 < 100 < 100 4.8x 105

14 <1 <1 <1 2 8.2x 103

21 <1 <1 <1 <1 5.5x103

28 <1 <1 <1 <1 5.0x 103
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Table 3. - Microbial content in inoculated sample of the drops

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0 x 105 3.4 x 105 3.6 x 105 3.5x 10% 1.8 x 108
0 3.5x 105 3.8x 105 2.2x108 2.6 x 103 1.6 x 108
7 < 100 < 100 < 100 < 100 < 104
14 <1 <1 <1 <1 <100
21 <1 <1 <1 <1 <1
28 <1 <1 <1 <1 <1

In both cases, a rapid disappearance of Pseudomonas aeruginosa,
Escherichia Coli, Staphylococcus aureus and Candida albicans is observed in the

inoculated samples.
For Aspergillus niger, the number of viable spores is significantly reduced

in the oral solution while a rapid disappearance is observed in the drops.

Example 2. Preservative effect of levocetirizine.
An oral solution and drops containing levocetirizine are prepared. The compositions

are given in table 4.

Table 4. — Levocetirizine compositions

Oral solution Drops
Levocetirizine hydrochloride (mg) 0.5 5
Maltitol-Lycasin 80-55 (mg) 400 -
Glycerine 85 %(mg) 235.2 294.1
Propyleneglycol (mg) - 350
Sodium saccharinate (mg) 0.5 10
Tutti frutti flavour (mg) 0.15 -
Sodium acetate (mg) 3.4 5.7
Acetic acid (mg) 0.5 0.53
Purified water (ml) ad 1 ad 1

The antimicrobial preservative effectiveness tests are realized according to
the European Pharmacopoeia (Chap. 5.1.3.). Samples of the oral solution and the
drops are inoculated with bacterial and yeast suspensions of Pseudomonas aeruginosa
ATCC 9027, Escherichia Coli ATCC 8739, Staphylococcus aureus ATC C6538, Candida
albicans ATCC10231 and Aspergillus niger ATCC16404. The number of viable
microorganisms per ml of preparations under test is determined. The results are given

in tables 5 and 6.
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Table 5. — Microbial content in inoculated sample of the oral solution

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 3.6 x10% 1.7 x 105 2.7x 105 3.4x 105 1.7 x 106

0] 3.2x 105 1.8x 105 3.5x10% 3.9x10° 1.6 x 108

7 150 < 100 < 100 2.8x 104 1.0x 108

14 <1 <1 <1 1.4 x 10 4.8x 105

21 <1 <1 <1 2.6 x 102 2.2 x 10

28 <1 <1 <1 6.2 x 108 5.3 x 105

Table 6. — Microbial content in inoculated sample of the drops

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
{days) aeruginosa coli aureus albicans niger
Inoculum 3.6x 105 1.7 x 105 2.7x 105 3.4 x 105 1.7 x 108
0] 3.2x 105 1.5 x 10° 3.1x10% 1.8 x 103 1.7 x 108
7 < 100 < 100 < 100 < 100 9.0 x 10#
14 <1 <1 <1 <1 <1000
21 <1 <1 <1 <1 <1
28 <1 <1 <1 <1 <1

In both cases, a rapid disappearance of Pseudomonas aeruginosa,
Escherichia Coli, Staphylococcus aureus is observed in the inoculated samples.
A disappearance of Candida albicans and Aspergillus niger is also observed in the

drops.

Example 3. Efficacy of antimicrobial preservation of cetirizine aqueous solutions by

p-hydroxybenzoate esters.

Oral solutions and drops containing cetirizine according to example 1 but
also containing mixtures of p-hydroxybenzoate esters (methyl p-
hydroxybenzoate/propyl p-hydroxybenzoate in a ratio of 9/1 expressed in weight) are
prepared. The total amounts of p-hydroxybenzoate esters are 0.15 mg/ml, 0.45
mg/ml, 0.75 mg/ml and 1.05 mg/ml. The efficacy of antimicrobial preservation of
these solutions and drops is determined according to the European Pharmacopoeia

(Chap. 5.1.3.). The results of the tests are given in tables 7 to 14.

Apotex, Inc. (IPR2019-00400), Ex. 1016, p. 027
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Table 7. - Microbial content in inoculated sample of the oral solution

containing 0.15 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5 x 105 4.6 x 105 40x10° 3.7x 105 2.3x 108
0 5.1 x 105 4.5x 105 3.0x 105 4.0x 105 4.1x 108
14 <1 <1 <1 <1 9.1 x108
28 <1 <1 <1 <1 750
Table 8. — Microbial content in inoculated sample of the oral solution
containing 0.45 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5x 105 4.6x 105 4.0x 103 3.7x 105 2.3x 108
0 5.2 x 105 4.9x105 3.3x 105 2.9x10% 1.2 x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 2
Table 9. ~ Microbial content in inoculated sample of the oral solution
containing 0.75 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5 x 105 4.6x 105 4.0x 105 3.7x 105 2.3x10°8
0 3.9x 105 4.4x 105 4.0x 105 1.9x 105 1.9x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 10. — Microbial content in inoculated sample of the oral solution
containing 1.05 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5x10° 4.6x10% 4.0x 105 3.7x 10% 2.3x 106
0 3.3x105 4.1x 105 3.1x10% 1.4x 105 1.2x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
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Table 11. — Microbial content in inoculated sample of the drops
containing 0.15 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4x105 3.6 x 105 3.5x 105 1.8 x 106
0 43x 105 4.0x 105 2.0x 105 2.5 x 105 1.5x 106
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 12. — Microbial content in inoculated sample of the drops
containing 0.45 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4x105 3.6 x 105 3.5x 105 1.8 x 106
0 3.6 x 105 3.6x 105 1.7 x 105 2.1 x10% 1.4 x 106
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 13. — Microbial content in inoculated sample of the drops
containing 0.75 mg/ml of p- hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4x 105 3.6x 105 3.5x 105 1.8x 106
0 4.1 x 105 3.6 x 105 2.6x105 2.5x 105 1.6 x 106
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 14. — Microbial content in inoculated sample of the drops
containing 1.05 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4x105 3.6 x 105 3.5x 105 1.8 x 108
0] 3.9x 105 3.7 x 105 2.8 x 105 2.2x 108 1.3 x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1

Apotex, Inc. (IPR2019-00400), Ex. 1016, p. 029



10

15

20

25

30

12

In all cases, the disappearance of Pseudomonas aeruginosa, Escherichia Coli,
Staphylococcus aureus and Candida albicans is observed in the inoculated samples.
For Aspergillus niger, the number of viable spores is significantly reduced in the oral
solution while a rapid disappearance is observed in the drops.

In all cases the recommended efficacy criteria are achieved.

Example 4. Efficacy of antimicrobial preservation of levocetirizine agueous solutions by

p-hydroxybenzoate esters.
Oral solutions and drops containing levocetirizine according to example 2

but alsn rantaining mixtures of p-hydroxybenzoate esters (methyl p-
hydroxybenzoate /propyl p-hydroxybenzoate in a ratio of 9/1 expressed in weight) are
prepared. The total amounts of p-hydroxybenzoate esters are 0.375 mg/ml, 0.75
mg/ml and 1.125 mg/ml. The efficacy of antimicrobial preservation of these solutions
and drops is determined according to the European Pharmacopoeia (Chap. 5.1.3.).

The results of the tests are given in tables 15 to 20.

Table 15. — Microbial content in inoculated sample of the oral solution

containing 0.375 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
{days) aeruginosa coli aureus albicans niger

Inoculum 3.6 x 105 1.7x 105 2.7 x 105 3.4 x 105 1.7 x 108

0 3.7x105 1.3x 105 2.8 x 105 3.8x105 1.6 x 106

14 <1 <1 <1 1.7x 104 1.6x 105
28 <1 <1 <1 <1 <100

Table 16. — Microbial content in inoculated sample of the oral solution

containing 0.75 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 3.6x105 1.7 x 105 2.7 x 105 3.4x 105 1.7 x 108

0] 3.5x 105 1.6 x 105 2.4x105 3.4 x 105 1.6 x 108

14 <1 <1 <1 5.5 x 102 1.4 x 104
28 <1 <1 <1 <1 <1
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containing 1.125 mg/ml of p-hydroxybenzoate esters

Table 17. — Microbial content in inoculated sample of the oral solution

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6 x 105 1.7 x 105 2.7x10° 3.4 x 105 1.7 x 108
0] 3.9 x 105 1.2 x105 3.0x 105 3.5x 105 1.4x 108
14 <1 <1 <1 <10 < 1000
28 <1 <1 <1 <1 <1
Table 18. — Microbial content in inoculated sample of the drops
containing 0.375 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6 x 105 1.7 x10% 2.7x 10° 3.4 x 105 1.7 x 106
0 3.1x105 1.2x105 2.6x 10% 1.7 x 105 1.8 x 106
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
Table 19. — Microbial content in inoculated sample of the drops
containing 0.75 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6 x 105 1.7 x 108 2.7 x 108 3.4x105 1.7 x 108
0 3.1x 105 1.0 x 108 3.0x105 1.8x105 1.4x106
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
Table 20. — Microbial content in inoculated sample of the drops
containing 1.125 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6x 105 1.7 x 108 2.7x 105 3.4x 105 1.7x 108
0 2.9x 108 6.9 x 10 2.7x 105 5.0x 104 1.5x 108
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
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In all cases, the disappearance of Pseudomonas aeruginosa, Escherichia
Coli, Staphylococcus aureus and Candida albicans is observed in the inoculated
samples.

For Aspergillus niger, the number of viable spores is significantly reduced
in the oral solution while a rapid disappearance is observed in the drops.

In all cases the recommended efficacy criteria are achieved.

Example 5. Nasal solution containing cetirizine and benzalkonium chloride

A solution containing cetirizine is prepared. The composition is given in

tahle 21.

Table 21. — Cetirizine composition

Nasal solution

Cetirizine hydrochloride (mg) 10
Monobasic sodium phosphate (mg) 10.6
Dibasic sodium phosphate (mg) 29
Benzalkonium chloride (mg) 0.025
Purified water (ml) ad 1

The efficacy of antimicrobial preservation of this solution is determined
according to the European Pharmacopoeia (Chap. 5.1.3.). The recommended efficacy
criteria are achieved.

Example 6. Nasal solution containing efletirizine and p-hydroxybenzoate esters.

A solution containing efletirizine is prepared. The composition is given in table 22.

Table 22. — Efletirizine composition

Nasal solution

Efletirizine hydrochloride (mg) 6
Hydroxypropylmethylcellulose (mg) 5
Monobasic sodium phosphate (mg) 8.1
Dibasic sodium phosphate (mg) 6.3
Edeteate disodium (mg) 0.5
Sodium chloride (mg) 1.93
Sodium hydroxide ad pH 6.5
p-hydroxybenzoate esters (mg) 0.375
Purified water (ml) ad 1
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The efficacy of antimicrobial preservation of this solution is determined
according to the European Pharmacopoeia (Chap. 5.1.3.). The recommended efficacy
criteria are achieved.

Example 7. Oral solutions and drops containing levocetirizine and benzylalcohol.

An oral solution and drops containing levocetirizine are prepared. The
compositions are given in table 23.

Table 23. — Levocetirizine compositions

Oral solution Drops
Levocetirizine hydrechloride (mg) 0.5 5
Maltitol-Lycasin 80-55 (mg) 400 -
Glycerine 85 %({mg) 235.2 294.1
Propyleneglycol (mg) - 350
Sodium saccharinate (mg) 0.5 10
Tutti frutti flavour (mg) 0.15 -
Sodium acetate (mg) 3.4 5.7
Acetic acid (mg) 0.5 0.53
Benzylalcohol (mg) 5.0 5.0
Purified water (ml) ad1l ad 1

The antimicrobial preservative effectiveness tests are realized according to
the European Pharmacopoeia (Chap. 5.1.3.). In all cases the recommended efficacy

criteria are achieved.

Example 8. Oral solutions and drops containing efletirizine

An oral solution and drops containing efletirizine are prepared. The compositions are

given in table 24.

Table 24. — Efletirizine compositions

Oral solution Drops
Efletirizine hydrochloride (mg) 1 10
Maltitol-Lycasin 80-55 (mg) 400 -
Glycerine 85 %(mg) 235.2 294.1
Propyleneglycol (mg) - 350
Sodium saccharinate (mg) 0.5 10
Tutti frutti flavour (mg) 0.15 -
Sodium acetate {mg) 4.2 10
Acetic acid (mg) ad pH 5 ad pHbS
p-hydroxybenzoate esters (mg) 0.375 0.375
Purified water (ml) ad 1 ad 1

Apotex, Inc. (IPR2019-00400), Ex. 1016, p. 033



16

The antimicrobial preservative effectiveness tests are realized according to
the European Pharmacopoeia (Chap. 5.1.3.). In all cases the recommended efficacy
criteria are achieved.

Example 9. Eve drops containing efletirizine and thimerosal, chlorhexidine acetate and

p-hydroxybenzoate esters.
Three formulations of eye drops containing efletirizine are prepared. The compositions

are given in table 25.
Table 25. — Efletirizine compositions

Eye drops

Efletirizine hydrochloride (mg) 10 10 10
Boric acid (mg) 20 20 20
Sodium hydroxide ad pH7 adpH 7 ad pH7
Thimerosal (mg) 0.05 - -
Chlorhexidine acetate (mg) - 0.05 -
p-hydroxybenzoate esters (mg) - - 0.375
Purified water (ml) ad 1 ad 1 ad 1

The antimicrobial preservative effectiveness tests are realized according to the
European Pharmacopoeia (Chap. 5.1.3.). In all cases the recommended efficacy criteria

are achieved.
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CLAIMS

1.

A liquid pharmaceutical composition comprising an active substance chosen
among cetirizine, levocetirizine and efletirizine, and at least one preservative,
wherein the amount of preservative is in the case of parahydroxybenzoate esters
more than O and less than 1.5 mg/ml of the composition, and in the case of
other preservatives is such that it leads to the same preservative effects as a
parahydroxybenzoate esters concentration of more than 0 and less than 1.5
mg/ml.

A liquid pharmaceutical composition according to claim 1, characterized in that
it is an aqueous composition.

A liquid pharmaceutical composition according to claim 1 or 2, characterized in
that the preservative is selected from the group of methyl parahydroxybenzoate,
ethyl parahydroxybenzoate , propyl parahydroxybenzoate , a mixture of methyl
parahydroxybenzoate and ethyl parahydroxybenzoate or propyl
parahydroxybenzoate , and a mixture of methyl parahydroxybenzoate and propyl
parahydroxybenzoate.

A liquid pharmaceutical composition according to claim 3, characterized in that
the preservatives is a mixture of methyl parahydroxybenzoate and propyl
parahydroxybenzoate in a ratio of 9/1 expressed in weight.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of p-hydroxybenzoate
esters (methyl p-hydroxybenzoate/propyl p-hydroxybenzoate in a ratio of 9/1
expressed in weight) selected in the range of 0.0001 and 1.4 mg/ml of the
composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of thimerosal selected in
the range of 0.0001 and 0.05 mg/ml of the composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of chlorhexidine acetate
selected in the range of 0.0001 and 0.05 mg/ml of the composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of benzylalcohol selected in
the range of 0.0001 and 10 mg/ml of the composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of benzalkonium chloride

selected in the range of 0.0001 and 0.05 mg/ml of the composition.
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A liquid pharmaceutical composition according to any of the preceding claims,
characterized in that the active substance is cetirizine.

A liquid pharmaceutical composition according to any of the claims 1 to 12,
characterized in that the active substance is levocetirizine.

A liquid pharmaceutical composition according to any of the preceding claims,
characterized in that the composition is in the form of oral solutions, nasal

drops, eye drops or ear drops.

Apotex, Inc. (IPR2019-00400), Ex. 1016, p. 036



ABSTRACT
The present invention relates to a liquid composition containing an active
substance belonging to the family of substituted benzhydryl piperazines with reduced

amounts of preservatives.
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Pharmaceutical composition of piperazine derivatives

The présent invention relates to a liquid pharmaceutical composition
containing an active substance such as cetirizine, levocetirizine and efletirizine.
5 A number of substances belonging to the family of substituted benzhydryl
piperazines are known to be substances with useful pharmacological properties.
European Patent EP 581486, filed in the name of UCB, S.A., describes
substituted benzhydryl piperazines having the general formula

10
X
| y o
N N—} (cH, )n-—O]m—HZC—C/
i

15 in which L stands for an -OH or -NH; group, X and X', taken separately, stand for a
hydrogen atom, a halogen atom, a linear or branched alkoxy radical at C; or C4, or a
trifluoromethyl radical, m equals 1 or 2, n equals 1 or 2, as well as their
pharmaceutically acceptable salts.

Of these compounds, 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-

20 piperazinyllethoxy] acetic acid, also known under the name of cetirizine, and its
dichlorohydrate are well known for their antihistaminic properties.

The active substances belonging to the family of substituted benzhydryl
piperazines specifically include 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-
piperazinyl]ethoxyl-acetic acid (cetirizine), 2-[2-[4-[bis(4-fluorophenyl)methyl]-1-

25  piperazinyllethoxylacetic acid (efletirizine), their optically active isomers when
applicable, as well as their pharmaceutically acceptable salts.

In the pharmaceutical filed, solutions and drops are generally produced as
germ-free compositions during their production processes. However, once the seal of
the containers is broken, and the pharmaceutical compositions are completely used

30  over a period of time, these pharmaceutical compositions are continuously exposed to
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the risk of being contaminated by the microorganisms existing in the environment or
the human body, each time the containers are used and their covers are opened or
closed.

It has now surprisingly been found that the active substances belonging to the
family of substituted benzhydryl piperazines possess a preservative effect in aqueous
solutions.

The purpose of the invention concerns a liquid pharmaceutical composition
containing an active substance belonging to the family of substituted benzhydryl
piperazines chosen among cetirizine, levocetirizine and efletirizine, and a reduced
amount of preservatives.

The present invention is based on the unexpected recognition that a
pharmaceutical composition comprising an active substance belonging to the family of
substituted benzhydryl piperazines and a reduced amount of preservatives is stable
during a long period of time. Stability means the capacity to resists to microbial
contamination.

The present invention encompasses a pharmaceutical composition comprising
an active substance belonging to the family of substituted benzhydryl piperazines and
an amount of parahydroxybenzoate esters used as preservatives less than 3 mg/ml of
the composition, a normal concentration to preserve aqueous solutions.

The present invention encompasses a pharmaceutical composition comprising
an active substance chosen among cetirizine, levocetirizine and efletirizine and at least
one preservative, wherein the amount of preservative is in the case of
parahydroxybenzoate esters more than O and less than 1.5 mg/ml of the composition,
and in the case of other preservatives corresponds to the bactericidal effect of a
parahydroxybenzoate esters concentration of more than O and less than 1.5 mg/ml.

Generally, the pharmaceutical composition of the invention is liquid and
preferably aqueous.

In the pharmaceutical composition of the invention, the active substance is
generally selected from the group of cetirizine, levocetirizine, efletirizine, and their
pharmaceutically acceptable salts. Preferably, the active substance is selected from the
group of cetirizine, levocetirizine, and their pharmaceutically acceptable salts.

The term "cetirizine" refers to the racemate of [2-[4-[(4
chlorophenyl)phenylmethyl] -1-piperazinyllethoxy]-acetic acid and its dihydrochloride
salt which is well known as cetirizine dihydrochloride; its levorotatory and
dextrorotatory enantiomers are known as levocetirizine and dextrocetirizine. Processes
for preparing cetirizine, an individual optical isomer thereof or a pharmaceutically
acceptable salt thereof have been described in European Patent 0 058 146, Great
Britain Patent 2.225.320, Great Britain Patent 2.225.321, United States Patent
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5,478,941, European Patent application O 601 028, European Patent Application O 801
064 and International Patent Application WO 97/37982.

The term "levocetirizine" as used herein means the levorotatory enantiomer of
cetirizine. More precisely, it means that the active substance comprises at least 90%
by weight, preferably at least 95% by weight, of one individual optical isomer of
cetirizine and at most 10% by weight, preferably at most 5% by weight, of the other
individual optical isomer of cetirizine. Each individual optical isomer may be obtained
by conventional means, i.e., resolution from the corresponding racemic mixture or by
asymmetric synthesis. Each individual optical isomer may be obtained from its
racemic mixture by using conventional means such as disclosed in British patent
application No. 2,225,321. Additionally, each individual optical isomer can be
prepared from the racemic mixture by enzymatic biocatalytic resolution, such as
disclosed in U.S. Patents No. 4,800,162 and 5,057,427.

The term “efletirizine” as used herein refers to 2-[2-[4-[bis(4-
fluorophenyl)methyl]-1-piperazinyl]ethoxylacetic acid. Efletirizine is encompassed
within general formula I of European patent No. 58146, which relates to substituted

benzhydrylpiperazine derivatives. Efletirizine has been found to possess excellent
antihistaminic properties. It belongs to the pharmacological class of histamine Hy-

receptor antagonists and shows in vitro high affinity and selectivity for Hj-receptors.

It is useful as an antiallergic, and antihistaminic agent. Two pseudopolymorphic
crystalline forms of efletirizine dihydrochloride, namely anhydrous efletirizine
dihydrochloride and efletirizine dihydrochloride monohydrate, are described in the
European patent No. 1 034 171, and another pseudopolymorphic form of efletirizine
dihydrochloride is described in the international patent application WO 03/009849.
Processes for preparing efletirizine or a pharmaceutically acceptable salt thereof have
been described in European Patent 1 034 171, and in the international patent
applications WO 97/37982 and WO 03/009849.

The term "pharmaceutically acceptable salts” as used herein refers not only to
addition salts with pharmaceutically acceptable non-toxic organic and inorganic acids,
such as acetic, citric, maleic, succinic, ascorbic, hydrochloric, hydrobromic, sulfuric,
and phosphoric acids and the like, but also its metal salts (for example sodium or
potassium salts) or ammonijum salts, the amine salts and the aminoacid salts. The
best results have been obtained with dihydrochloride salts.

By preservatives we understand a chemically substance that inhibits the
development of microorganisms or, in an ideal instance, kills them; so antimicrobial
agent able to limit or avoid the growth of microorganisms such as bacteria, yeast and
moulds in a solution. Preservatives will comply with Eur P. and USP requirements: for

a product incubated with a large number of bacteria and fungi, the preservative must
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kill and reduce a required amount of bacteria and fungi within a prescribed time
period.

Examples of preservatives are p-hydroxybenzoate esters (methyl
parahydroxybenzoate, ethyl parahydroxybenzoate , propyl parahydroxybenzoate , butyl
parahydroxybenzoate , C1-C20 alkyl parahydroxybenzoate and their sodium salts),
acrinol, methyl rosaniline chloride, benzalkonium chloride, benzethonium chloride,
cetylpyridinium chloride, cetylpyrodium bromide, chlorohexidine, chlorohexidine
acetate, benzylalcohol, alcohol, chlorobutanol, isopropanol, ethanol, thimerosal,
phenol, sorbic acid, potassium and calcium sorbate, benzoic acid, potassium and
calcium benzoate, sodium benzoate, calcium acetate, calcium disodium
ethylenediaminetetraacetate, calcium propionate, calcium sorbate, diethyl
pyrocarbonate, sulphur dioxide, sodium sulphite, sodium bisulfite, boric acid, sodium
tetraborate, propionic acid, sodium and calcium propionate, sodium thiosulfate, or a
mixture therefore. Generally, the preservative is selected from the group of thimerosal,
chlorohexidine acetate, benzylalcohol, benzalkonium chloride, p-hydroxybenzoate
esters (methyl parahydroxybenzoate, ethyl parahydroxybenzoate , propyl
parahydroxybenzoate , butyl parahydroxybenzoate , C1-C20 alkyl
parahydroxybenzoate or a mixture thereof. Preferably the preservative is selected from
the group of methyl parahydroxybenzoate, ethyl parahydroxybenzoate , propyl
parahydroxybenzoate , a mixture of methyl parahydroxybenzoate and ethyl
parahydroxybenzoate or propyl parahydroxybenzoate , and a mixture of methyl
parahydroxybenzoate and propyl parahydroxybenzoate. Best results have been
obtained with a mixture of methyl parahydroxybenzoate and propyl
parahydroxybenzoate in a ratio of 9/1 expressed in weight.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of p-hydroxybenzoate esters (methyl p-hydroxybenzoate/propyl p-
hydroxybenzoate in a ratio of 9/1 expressed in weight) selected in the range of 0.0001
and 1.5 mg/ml of the composition. Preferably, it contains an amount selected in the
range of 0.01 and 1.125 mg/ml. More preferably it contains an amount of
preservatives selected in the range of 0.1 and 1 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of thimerosal selected in the range of 0.0001 and 0.05 mg/ml of
the composition. Preferably, it contains an amount selected in the range of 0.005 and
0.035 mg/ml. More preferably it contains an amount of preservatives selected in the
range of 0.007 and 0.025 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of chlorhexidine acetate selected in the range of 0.0001 and 0.05

mg/ml of the composition. Preferably, it contains an amount selected in the range of
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0.005 and 0.035 mg/ml. More preferably it contains an amount of preservatives
selected in the range of 0.007 and 0.025 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of benzylalcohol selected in the range of 0.0001 and 10 mg/ml of
the composition. Preferably, it contains an amount selected in the range of 0.05 and
7.5 mg/ml. More preferably it contains an amount of preservatives selected in the
range of 1 and 5 mg/ml.

In a particular embodiment of the invention, the pharmaceutical composition
contains an amount of benzalkonium chloride selected in the range of 0.0001 and 0.05
mg/ml of the composition. Preferably, it contains an amount selected in the range of
0.005 and 0.035 mg/ml. More preferably it contains an amount of preservatives
selected in the range of 0.01 and 0.025 mg/ml.

The amount of the selected preservative is defined by comparison with the
amount of parahydroxybenzoate ester leading to the same preservative effect. The
optimum amount of preservative used in the invention depends on its nature. The
preferred amount of preservative is such that it gives the same preservative effect as
an amount of parahydroxybenzoate ester in the range of 0.2 and 1.125 mg/ml of the
pharmaceutical composition.

By patient, we understand children, adolescents and adults, preferably of 2
years old. The targeted patients are usually old from 2 years and more.

A preferred daily dosage provides from about 0,0005 mg to about 2 mg of
levocetirizine or a pharmaceutically acceptable salt thereof, per kg of body weight per
patient. A particularly preferred daily dosage is from about 0,001 to about 2 mg per
kg of body weight per patient. The best results have been obtained with a daily dosage
from about 0,005 to 1 mg per kg of body weight per patient. The dosage may be
administered once per day of treatment, or divided into smaller dosages, for examples
1 to 4 times a day, and preferably 1 to 3 times a day, and administrated over about a
24 hours time period to reach a total given dosage. Best results have been obtained
with an administration of a composition of the invention twice a day for infants; and 5
mg once a day for children and adults. The exact dosages in which the compositions
are administrated can vary according to the type of use, the mode of use, the
requirements of the patient, as determined by a skilled practitioner. The exact dosage
for a patient may be specifically adapted by a skilled person in view of the severity of
the condition, the specific formulation used, and other drugs which may be involved.

The pharmaceutical forms according to the present invention may be prepared
according to conventional methods used by pharmacists. The forms can be
administered together with other components or biologicaly active agents,

pharmaceutically acceptable surfactants, excipients, carriers, diluents and vehicles.
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The pharmaceutical compositions of the invention include any conventional
therapeutical inert carrier. The pharmaceutical compositions can contain inert as well
as pharmacodynamically active additives. Liquid compositions can for example take
the form of a sterile solution which is miscible with water. Furthermore, substances
conventionally used as preserving, stabilizing, moisture-retaining, and emulsifying
agents as well as substances such as salts for varying the osmotic pressure,
substances for varying pH such as buffers, and other additives can also be present. If
desired an antioxidant can be included in the pharmaceutical compositions.
Pharmaceutical acceptable excipients or carriers for compositions include saline,
buffered saline, dextrose or water. Compositions may also comprise specific stabilizing
agents such as sugars, including mannose and mannitol. Carrier substances and
diluents can be organic or inorganic substances, for example water, gelatine, lactose,
starch, gum arabic, polyalkylene glycol, cellulose compounds and the like. A
prerequisite is that all adjuvants and substances used in the manufacture of the
pharmaceutical compositions are nontoxic.

Pharmaceutical compositions can be administered by spray inhalation. Any
conventional pharmaceutical composition for spray inhalation administration may be
used. Another preferred mode of administration is by aerosol.

The pharmaceutical compositions according to the present invention may also
be administered orally. They may also be administered by nasal instillation, aerosols.
The pharmaceutical compositions which can be used for oral administration is liquid,
for example, in the form of solutions, syrups, drops and the like.

The pharmaceutical forms, such as drops, nasal drops, eye drops and ear
drops are prepared by conventional pharmaceutical methods. The compounds of the
present invention are mixed with a solid or liquid, non-toxic and pharmaceutically
acceptable carrier and possibly also mixed with a dispersing agent, a stabilizing agent
and the like. If appropriate, it is also possible to add sweeteners, coloring agents and
the like.

Preferably, the pharmaceutical composition of the invention is administered in
traditional form for oral administration, as oral liquid preparation such as syrup.

Best results have been obtained with an oral dosage form, in particular liquid
formulations such as syrup for children.

An advantage of the invention is that reducing the concentration of the
preservative leads to a reduction of the risk of an allergic reaction in sensitive patients.

Another advantage of the invention is the ability to make easier the
manufacturing process avoiding the solubilization of important amounts of
preservatives not freely soluble in water.

The invention is further defined by reference to the following examples.
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Example 1. Preservative effect of cetirizine.

An oral solution and drops containing cetirizine are prepared. The compositions are
given in table 1.

Table 1. ~ Cetirizine compositions

Oral solution Drops
Cetirizine hydrochloride (mg) 1 10
Sorbitol sol. At 70% (mg) 450 -
Glycerine (mg) 200 250
Propyleneglycol (mg) 50 350
Sodium saccharinate (mg) 1 10
Banana flavour (mg) 0.1754 -
Sodium acetate (mg) 4.2 10
Acetic acid ad pH 5 ad pH 5
Purified water (ml) ad 1 ad 1

The antimicrobial preservative effectiveness tests are realized according to
the European Pharmacopoeia (Chap. 5.1.3.). Samples of the oral solution and the
drops are inoculated with bacterial and yeast suspensions of Pseudomonas aeruginosa
ATCC 9027, Escherichia Coli ATCC 8739, Staphylococcus aureus ATC C6538, Candida
albicans ATCC10231 and Aspergillus niger ATCC16404. The number of viable
microorganisms per ml of preparations under test are determined. The results are

given in tables 2 and 3.

Table 2. — Microbial content in inoculated sample of the oral solution

Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 5.5 x 105 4.6 x 105 4.0x 105 3.7x 105 2.3x106

0] 4.9x 105 4.7 x 105 3.1x105 2.6x105 1.7 x 108

7 <100 <100 <100 < 100 4.8 x 105

14 <1 <1 <1 2 8.2x 108

21 <1 <1 <1 <1 55x 1083

28 <1 <1 <1 <1 5.0x 103
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Table 3. — Microbial content in inoculated sample of the drops

Time Pseudomonas  Escherichia Staphylococcus Candida Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4 x 105 3.6x 105 3.5x 105 1.8 x 106
0 3.5 x 105 3.8 x 105 2.2x105 2.6x10°5 1.6x106
7 < 100 <100 < 100 < 100 < 104
14 <1 <1 <1 <1 <100
21 <1 <1 <1 <1 <1
28 <1 <1 <1 <1 <1

In both cases, a rapid disappearance of Pseudomonas aeruginosa,
Escherichia Coli, Staphylococcus aureus and Candida albicans is observed in the
inoculated samples.

For Aspergillus niger, the number of viable spores is significantly reduced
in the oral solution while a rapid disappearance is observed in the drops.

Example 2. Preservative effect of levocetirizine.

An oral solution and drops containing levocetirizine are prepared. The compositions

are given in table 4.

Table 4. — Levocetirizine compositions

Oral solution Drops
Levocetirizine hydrochloride (mg) 0.5 5
Maltitol-Lycasin 80-55 (mg) 400 -
Glycerine 85 %(mg) 235.2 294.1
Propyleneglycol (mg) - 350
Sodium saccharinate (mg) 0.5 10
Tutti frutti flavour (mg) 0.15 -
Sodium acetate (mg) 3.4 5.7
Acetic acid (mg) 0.5 0.53
Purified water (ml) ad 1 ad 1l

The antimicrobial preservative effectiveness tests are realized according to
the European Pharmacopoeia (Chap. 5.1.3.). Samples of the oral solution and the
drops are inoculated with bacterial and yeast suspensions of Pseudomonas aeruginosa
ATCC 9027, Escherichia Coli ATCC 8739, Staphylococcus aureus ATC C6538, Candida
albicans ATCC10231 and Aspergillus niger ATCC16404. The number of viable
microorganisms per ml of preparations under test is determined. The results are given
in tables 5 and 6.
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Table 5. — Microbial content in inoculated sample of the oral solution

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 3.6x 105 1.7x 105 2.7 x 105 3.4x105 1.7 x 108

0 3.2x 105 1.8x 105 3.5x10° 3.9x105 1.6 x 106

7 150 < 100 < 100 2.8x 104 1.0 x 108

14 <1 <1 <1 1.4x 104 4.8x 105

21 <1 <1 <1 2.6x102 2.2x10°

28 <1 <1 <1 6.2 x 103 5.3 x 105

Table 6. — Microbial content in inoculated sample of the drops

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6x 105 1.7x 105 2.7x 10 3.4x105 1.7 x 108
0] 3.2 x 105 1.5x 105 3.1x105 1.8x 105 1.7 x 106
7 < 100 < 100 < 100 < 100 9.0x 104
14 <1 <1 <1 <1 <1000
21 <1 <1 <1 <1 <1
28 <1 <1 <1 <1 <1

In both cases, a rapid disappearance of Pseudomonas aeruginosa,
Escherichia Coli, Staphylococcus aureus is observed in the inoculated samples.
A disappearance of Candida albicans and Aspergillus niger is also observed in the

drops.

Example 3. Efficacy of antimicrobial preservation of cetirizine aqueous solutions by
p-hydroxybenzoate esters.

Oral solutions and drops containing cetirizine according to example 1 but
also containing mixtures of p-hydroxybenzoate esters (methyl p-
hydroxybenzoate/propyl p-hydroxybenzoate in a ratio of 2/1 expressed in weight) are
prepared. The total amounts of p-hydroxybenzoate esters are 0.15 mg/ml, 0.45
mg/ml, 0.75 mg/ml and 1.05 mg/ml. The efficacy of antimicrobial preservation of
these solutions and drops is determined according to the European Pharmacopoeia
(Chap. 5.1.3.). The results of the tests are given in tables 7 to 14.
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Table 7. — Microbial content in inoculated sample of the oral solution

containing 0.15 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 5.5 x 105 4.6 x 105 4.0x 105 3.7x 108 2.3x106

0] 5.1 x 105 4.5 x 105 3.0x 105 4.0x 105 4.1 x 108

14 <1 <1 <1 <1 9.1x108
28 <1 <1 <1 <1 750

Table 8. — Microbial content in inoculated sample of the oral solution

containing 0.45 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5 x 105 4.6 x 105 4.0x 105 3.7 x 105 2.3x 106
0] 5.2 x 108 4.9x 105 3.3x 108 2.9x 108 1.2x108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 2

Table 9. — Microbial content in inoculated sample of the oral solution
containing 0.75 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia = Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5 x 105 4.6 x 105 4.0x 105 3.7 x 105 2.3x 108
0 3.9x105 4.4 x105 4.0x 105 1.9x 105 1.9 x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1

Table 10. — Microbial content in inoculated sample of the oral solution

containing 1.05 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 5.5 x 105 4.6 x 105 4.0x 105 3.7 x 105 2.3x 106
0 3.3x105 4.1 x10° 3.1x105 1.4 x 105 1.2x106
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
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Table 11. — Microbial content in inoculated sample of the drops
containing 0.15 mg/ml of p-hydroxvbenzoate esters

Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4x105 3.6x 105 3.5x105 1.8 x 108
0 4.3x105 4.0 x 105 2.0x 105 2.5x108 1.5x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 12. — Microbial content in inoculated sample of the drops
containing 0.45 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus  albicans niger
Inoculum 4.0x 105 3.4x105 3.6x 105 3.5x10° 1.8 x 106
0 3.6x 105 3.6x 105 1.7 x 105 2.1x108 1.4x108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 13. — Microbial content in inoculated sample of the drops
containing 0.75 mg/ml of p- hydroxybenzoate esters
Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 4.0x 105 3.4x105 3.6x 105 3.5x 105 1.8x 108
0] 4.1x105 3.6x 105 2.6x 105 2.5x10° 1.6 x 106
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
Table 14. — Microbial content in inoculated sample of the drops
containing 1.05 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum  4.0x10° 3.4x105 3.6x10° 3.5x 105 1.8x 106
0] 3.9x 108 3.7x105 2.8x105 2.2x105 1.3x 108
14 <1 <1 <1 <1 <100
28 <1 <1 <1 <1 <1
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In all cases, the disappearance of Pseudomonas aeruginosa, Escherichia Coli,
Staphylococcus aureus and Candida albicans is observed in the inoculated samples.
For Aspergillus niger, the number of viable spores is significantly reduced in the oral
solution while a rapid disappearance is observed in the drops.

In all cases the recommended efficacy criteria are achieved.

Example 4. Efficacy of antimicrobial preservation of levocetirizine aqueous solutions by

p-hvdroxybenzoate esters.

Oral solutions and drops containing levocetirizine according to example 2
but also containing mixtures of p-hydroxybenzoate esters (methyl p-
hydroxybenzoate/propyl p-hydroxybenzoate in a ratio of 9/1 expressed in weight) are
prepared. The total amounts of p-hydroxybenzoate esters are 0.375 mg/ml, 0.75
mg/ml and 1.125 mg/ml. The efficacy of antimicrobial preservation of these solutions
and drops is determined according to the European Pharmacopoeia (Chap. 5.1.3.).

The results of the tests are given in tables 15 to 20.

Table 15. — Microbial content in inoculated sample of the oral solution

containing 0.375 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger

Inoculum 3.6 x 105 1.7 x 108 2.7x 105 3.4 x 105 1.7x 1086

0 3.7x105 1.3 x 105 2.8x 105 3.8x 105 1.6x 108

14 <1 <1 <1 1.7x 104 1.6x 105
28 <1 <1 <1 <1 <100

Table 16. — Microbial content in inoculated sample of the oral solution
containing 0.75 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia  Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6 x 105 1.7 x 105 2.7x105 3.4 x 105 1.7x 108
0 3.5x 105 1.6 x105 2.4 x10° 3.4x 105 1.6x108
14 <1 <1 <1 5.5 x 102 1.4 x 104
28 <1 <1 <1 <1 <1
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Table 17. — Microbial content in inoculated sample of the oral solution

containing 1.125 mg/ml of p-hydroxybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6x10% 1.7 x 103 2.7x105 3.4x10% 1.7 x 108
0] 3.9x105 1.2 x10° 3.0x 105 3.5 x 108 1.4x108
14 <1 <1 <1 <10 < 1000
28 <1 <1 <1 <1 <1
Table 18. — Microbial content in inoculated sample of the drops
containing 0.375 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6x 108 1.7x 105 2.7x10° 3.4x10% 1.7 x 106
0 3.1x10% 1.2x105 2.6x10° 1.7 x 103 1.8x108
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
Table 19. — Microbial content in inoculated sample of the drops
containing 0.75 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6 x 105 1.7x 105 2.7 x10° 3.4x10° 1.7 x 108
0] 3.1x10% 1.0x 105 3.0x 105 1.8x 105 1.4x 108
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
Table 20. — Microbial content in inoculated sample of the drops
containing 1.125 mg/ml of p-hydroxybenzoate esters
Time Pseudomonas  Escherichia Staphylococcus Candida  Aspergillus
(days) aeruginosa coli aureus albicans niger
Inoculum 3.6x105 1.7x 105 2.7 x 105 3.4x105 1.7x 108
0] 2.9x10% 6.9x 104 2.7x105 5.0x 104 1.5x 108
14 <1 <1 <1 <1 < 1000
28 <1 <1 <1 <1 <1
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In all cases, the disappearance of Pseudomonas aeruginosa, Escherichia
Coli, Staphylococcus aureus and Candida albicans is observed in the inoculated
samples.

For Aspergillus niger, the number of viable spores is significantly reduced
in the oral solution while a rapid disappearance is observed in the drops.
In all cases the recommended efficacy criteria are achieved.

Example 5. Nasal solution containing cetirizine and benzalkonium chloride
A solution containing cetirizine is prepared. The composition is given in

table 21.

Table 21. — Cetirizine composition

Nasal solution

Cetirizine hydrochloride (mg) 10
Monobasic sodium phosphate (mg) 10.6
Dibasic sodium phosphate (mg) 29
Benzalkonium chloride (mg) 0.025
Purified water (ml) ad 1l

The efficacy of antimicrobial preservation of this solution is determined
according to the European Pharmacopoeia (Chap. 5.1.3.). The recommended efficacy
criteria are achieved.

Example 6. Nasal solution containing efletirizine and p-hydroxybenzoate esters.
A solution containing efletirizine is prepared. The composition is given in table 22.

Table 22. — Efletirizine composition

Nasal solution

Efletirizine hydrochloride (mg) 6
Hydroxypropylmethylcellulose (mg) 5
Monobasic sodium phosphate (mg) 8.1
Dibasic sodium phosphate (mg) 6.3
Edeteate disodium (mg) 0.5
Sodium chloride (mg) 1.93
Sodium hydroxide ad pH 6.5
p-hydroxybenzoate esters (mg) 0.375
Purified water (ml) ad 1
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The efficacy of antimicrobial preservation of this solution is determined
according to the European Pharmacopoeia (Chap. 5.1.3.). The recommended efficacy
criteria are achieved.

Example 7. Oral solutions and drops containing levocetirizine and benzylalcohol.

An oral solution and drops containing levocetirizine are prepared. The

compositions are given in table 23.

Table 23. — Levocetirizine compositions

Oral solution Drops
Levocetirizine hydrochloride (mg) 0.5 5
Maltitol-Lycasin 80-55 (mg) 400 -
Glycerine 85 %(mg) 235.2 294.1
Propyleneglycol (mg) - 350
Sodium saccharinate (mg) 0.5 10
Tutti frutti flavour (mg) 0.15 -

; Sodium acetate (mg) 3.4 5.7
Acetic acid (mg) 0.5 0.53
Benzylalcohol (mg) 5.0 5.0
Purified water (ml) ad1l ad 1

The antimicrobial preservative effectiveness tests are realized according to
the European Pharmacopoeia (Chap. 5.1.3.). In all cases the recommended efficacy
criteria are achieved.

Example 8. Oral solutions and drops containing efletirizine
An oral solution and drops containing efletirizine are prepared. The compositions are

given in table 24.
Table 24. — Efletirizine compositions

Oral solution Drops
Efletirizine hydrochloride (mg) 1 10
Maltitol-Lycasin 80-55 (mg) 400 -
Glycerine 85 %(mg) 235.2 294.1
Propyleneglycol (mg) - 350
Sodium saccharinate (mg) 0.5 10
Tutti frutti flavour (mg) 0.15 -
Sodium acetate (mg) 4.2 10
Acetic acid (mg) ad pH 5 ad pH 5
p-hydroxybenzoate esters (mg) 0.375 0.375
Purified water (ml) ad 1 ad 1
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The antimicrobial preservative effectiveness tests are realized according to

the European Pharmacopoeia (Chap. 5.1.3.). In all cases the recommended efficacy

criteria are achieved.

Example 9. Eye drops containing efletirizine and thimerosal, chlorhexidine acetate and

5 p-hydroxyvbenzoate esters.

Three formulations of eye drops containing efletirizine are prepared. The compositions

are given in table 25.

Table 25. — Efletirizine compositions

10

Eye drops

Efletirizine hydrochloride (mg) 10 ‘ 10 10
Boric acid (mg) 20 20 20
Sodium hydroxide ad pH 7 ad pH 7 ad pH 7
Thimerosal (mg) 0.05 - -

15  Chlorhexidine acetate (mg) - 0.05 -
p-hydroxybenzoate esters (mg) - - 0.375
Purified water (ml) ad1l ad 1l ad1l

The antimicrobial preservative effectiveness tests are realized according to the

20 European Pharmacopoeia (Chap. 5.1.3.). In all cases the recommended efficacy criteria

are achieved.
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CLAIMS

1.

A liquid pharmaceutical composition comprising an active substance chosen
among cetirizine, levocetirizine and efletirizine, and at least one preservative,
wherein the amount of preservative is in the case of parahydroxybenzoate esters
more than 0 and less than 1.5 mg/ml of the composition, and in the case of
other preservatives is such that it leads to the same preservative effects as a
parahydroxybenzoate esters concentration of more than 0 and less than 1.5
mg/ml.

A liquid pharmaceutical composition according to claim 1, characterized in that
it is an aqueous composition.

A liquid pharmaceutical composition according to claim 1 or 2, characterized in
that the preservative is selected from the group of methyl parahydroxybenzoate,
ethyl parahydroxybenzoate , propyl parahydroxybenzoate , a mixture of methyl
parahydroxybenzoate and ethyl parahydroxybenzoate or propyl
parahydroxybenzoate , and a mixture of methyl parahydroxybenzoate and propyl
parahydroxybenzoate.

A liquid pharmaceutical composition according to claim 3, characterized in that
the preservatives is a mixture of methyl parahydroxybenzoate and propyl
parahydroxybenzoate in a ratio of 9/1 expressed in weight.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of p-hydroxybenzoate
esters (methyl p-hydroxybenzoate/propyl p-hydroxybenzoate in a ratio of 9/1
expressed in weight) selected in the range of 0.0001 and 1.4 mg/ml of the
composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of thimerosal selected in
the range of 0.0001 and 0.05 mg/ml of the composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of chlorhexidine acetate
selected in the range of 0.0001 and 0.05 mg/ml of the composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of benzylalcohol selected in
the range of 0.0001 and 10 mg/ml of the composition.

A liquid pharmaceutical composition according to claim 1, characterized in that
the pharmaceutical composition contains an amount of benzalkonium chloride

selected in the range of 0.0001 and 0.05 mg/ml of the composition.
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10. A liquid pharmaceutical composition according to any of the preceding claims,
characterized in that the active substance is cetirizine.

11. A liquid pharmaceutical composition according to any of the claims 1 to 12,
characterized in that the active substance is levocetirizine.

12. Aliquid pharmaceutical composition according to any of the preceding claims,
characterized in that the composition is in the form of oral solutions, nasal

drops, eye drops or ear drops.
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These notes describe the procedural steps required for entry into the European phase
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failure to take the necessary action in time can lead to your application being deemed
withdrawn.

1

EPO Form 1201 10.02

. The above-mentioned international patent application has been given European
application No. 05758582.0.

Applicants without a residence or their principal place of business in an EPC contracting state may
themselves initiate European processing of their international applications, provided they do so before
expiry of the 31st month from the priority date (see also point 6 below).

During the European phase before the EPO as designated or elected Office, however, such
applicants must be represented by a professional representative (Arts. 133(2) and 134(1), (7)
EPC).

Procedural acts performed after expiry of the 31st month by a professional representative who acted
during the international phase but is not authorised to act before the EPO have no legal effect and
therefore lead to loss of rights.

Please note that a professional representative authorised to act before the EPO and who acted
for the applicant during the international phase does nhot automatically become the
representative for the European phase. Applicants are therefore strongly advised to appoint in
good time any representative they wish to initiate the European phase for them; otherwise, the
EPO has to send all communications direct to the applicant.

Applicants with a residence or their principal place of business in an EPC contracting state are not
obliged to appoint, for the European phase before the EPO as desighated or elected Office, a
professional representative authorised to act before the EPO.

However, in view of the complexity of the procedure it is recommended that they do so.

Applicants and professional representatives are also strongly advised to initiate the European phase
using EPO Form 1200 (available free of charge from the EPO). This however is hot compulsory.
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