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Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.

This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). The submission must include items
(5), (6), (9) and (21) indicated below.

The US has been elected (Article 3).

A copy of the International Application as filed (35 U.S.C. 371 (c)(2))

a. IE is attached hereto (required only if not communicated by the International Bureau).

b. IX has been communicated by the International Bureau.

0. D is not required, as the application was filed in the United States Receiving Office (RO/US).

An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)).

a. D is attached hereto.
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Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3))

a. D are attached hereto (required only if not communicated by the International Bureau),

b. D have been communicated by the International Bureau.
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An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
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A preliminary amendment.

An Application Data Sheet under 37 CFR 1.76.

A substitute specification.

A power of attorney and/or change of address letter.

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2and 37 CFR 1821- 1.825.

second copy of the published International Application under 35 U.S.C. 154(d)(4).
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A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).
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Form PTO/SB/OSA and International Search Report

The following fees have been submitted CALCULATIONS PTO USE ONLY

21. IX Basic national fee (37 CFR 1.492(a)) ............................................................... $300 $ 300.00_
22. IX Examination fee (37 CFR 1.492(c))

If the written opinion prepared by ISA/Us or the international preliminary examination report prepared $ 200_00
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) ............... $0

All other situations $200

23. IX Search fee (37 CFR 1.492(b))
If the written opinion prepared by ISA/Us or the international preliminary examination repOIt prepared by

IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) .................... $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an $ 40000

International Searching Authority .............................................................................. $100
International Search Report prepared by an ISA other than the US and provided to the Office or

previously communicated to the USA by the IB ........................................................ $400
All other situations ................................................................................................................ $500

TOTAL OF 21, 22 and 23-— 900.00—
E Additional fee for specification and drawings filed'In paper over 100 sheets(e(xc|uding

sequence listing in compliance with 37 CFR 1.821(c)0r(e) or computer program listing in an
electronic medium) 37 CFR 1. 492()
The fee'Is $250 for each additionalJ 50 sheets of paper or fraction thereof.

Total Sheets Extra Sheets Number of each additional 50 or fraction RATEthereof round u - to a whole number

Surcharge of $130.00 for furnishing any of the search fee examination fee or the oath or declaration
after the date of commencement of the national stage((37 CFR 1 .4.92(h))

CLAIMS NUMBER FILED NUMBER EXTRA RATE

—_—_
Independent claims X $200

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $360
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D Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by 1/2.
SUBTOTAL: $

Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest
claimed priority date (37 CFR 1.492(i)). +

TOTAL NATIONAL FEE: $

Fee for recording the enclosed assignment (37 CFR 1 .2.1(h)) The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3. 28 3.31) $40.00 per property
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A check in the amount of $ to cover the above fees is enclosed.

Please charge my Deposit Account No. 13-2490 in the amount of $900.00 to cover the above fees.
A duplicate copy of this sheet is enclosed.

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit

Account No. 13-2490. A duplicate copy of this sheet is enclosed.

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be filed
and granted to restore the International Application to pending status.
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An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)).
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An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
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second copy of the published International Application under 35 U.S.C. 154(d)(4).
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A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).
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Pharmaceutical composition of piperazine derivatives

The present invention relates to a liquid pharmaceutical composition

containing an active substance such as cetirizme, levocetirizine and efletirizine.

5 A number of substances belonging to the family of substituted benzhydryl

piperazines are known to be substances with useful phaimacological properties.

European Patent EP 58146. filed in the name of" UCB, SA... describes

substituted benzhydryl piperazines having the general formula

10

X

o

N N (CH2)n—aE—H2C—*C//
\___/ \L

X;

15 in which L stands for an -OH or —l\ll-I2 group, X and X’. taken separately. stand for a

hydrogen atom. a halogen atom. a linear or branched alltoxy radical at C; or C4, or a

trifluoromethyl radical. m equals 1 or 2. :1 equals 1 or 2. as well as their

pharmaceutically acceptable salts.

Of thesa compounds, 2—[2—[4—[[4~chlorophenyllphenylmethyl]~1—

20 piperazinyliethoxy] acetic acid, also known under the name of cetirizioe. and its

dichlorohydrate are well known for their antihistaminic properties.

The active substances belonging to the family of substituted benzhydryl

piperazines specifically include 24244—[ta—chlorophenyllphenylmethy11~l~

piperazinyllethoxyluacetic acid [cetirlzineL 2—12—[4-{bis{4-fluorophenyllmetliyll-1—

25 piperazinyllethowlacetic 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

germwfree compositions during their production processes. Howaver. 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

CONFIRMATION COPY
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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 new surprisingly been found that the active substances belonging to the

family of substituted benzhydryi 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 tong 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 piperszines and

an amount of parahydroxybenzoate esters used as preservatives less than 3 rag/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 rug/ml of the composition,

and in the case of other preservatives corresponds to the bactericidal effect of a

parahydroxybenzoate esters concentration of more than 0 and less than 1.5 rug/ml.

Generally. the phannaceutical 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. ievocetirizine. efietirizine. and their

pharmaceutically acceptable salts. Preferably. the active substance is selected from the

group of ceb‘n’zine. levocetirizine, and their pharmaceutically acceptable salts,

The term "cetirizine" refers to the racemate of [244%(4

ch10rophenylmhenylrnethyl] ~lwpiperazinyIIBthoml-acefic acid and its dihydrochloride

salt which is well known as cetirizine dihydr‘ochloride; its levorotatory and

dextrorotatory enantiorners are imowu as ievocetirizine and dextroceijrizme. 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 2225.321, United States Patent
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5,478,941, European Patent application 0 601 02.8. European Patent Applicaijon 0 801

064 and International Patent Application WO 97/379812.

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, lie” resolution from the corresponding racemic mixture or by

asymmetric synthesis Each individual optical isomer may be obtained from 1E

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 US. Patents No. 4,800,162 and 5,057,427.

The term “efletirizine” as used herein refers to 2»[2—[4—[his[4—

fluor’ophenyl)methyll—1—piperazinyllethoxylacetic acid“ Efletlrizine is encompassed

within general formula I of" European patent No. 58146. which relates to substituted

benzhydrylpiperazine derivatives. Eiletirizine has been found to possess excellent

antiliistaminic properties. It belongs to the pharmacological class of histamine H}—

recepior antagonists and shown in vitro high affinity and selectivity for H1~receptors

It is useful as an antiallergic, and antiliistaniinic agent. Two pseudopolyuiorphic

crystalline forms of efletirizine dihydrochioride, namely anhydrous efletin‘zine

dihyclrochloride and efletirizine diliydrochlorlde monohyclrate, are described in the

European patent No. 1 034 171, and another pseudopolymorphic form of efletirizine

diliydr‘ochloride is described in the international patent application W0 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 97737982 and W0 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, hydrobronuc. 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 dihydrochioride salts“

By preservatives we understand a chemically substance that inhibits the

development of microorganisms or, in an ideal instance, kills them: so antinucrobial

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 Willi a large number ofbacteria 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 pahydroxybenzoate esters (methyl

parahydroxybcnzoatc. ethyl parahydroxybenzoate . propyl parahydroxybenzoate , butyl

parahydmxybenzoate , Cl~C20 alkyl parahydroxybenzoate and their sodium salts),

acrinol. methyl rosaniline chloride, henzalkonium chloride. benzethonlum chloride,

cetylpyridlnium chloride. cetylpyrodium bromide. chlorohexldine, chloroheiddine

acetate, benzylalcohol, alcohol, chlorobutanoi. isopropanol. ethanol. thimerosal.

phenol. sorbic acid, potassium and calcium sorbate, bemoic acid. potassium and

calcium benzoate, sodium benzoate, calcium acetate, calcium disodium

ethylenediaminetctraacetate. calcium propionate, calcium sorbate, diethyl

pyrocarbonate, sulphur dioxide, sodium sulphite. sodium bisulfite. horic acid. sodium

tetr'aborate, propionic acid, sodium and calcium propionate, sodium thiosulfate. or a

mixture therefore. Generally, the preservative is selected fitom the group ofthimerosal.

chlorohexidine acetate, benzylalcohol, benzalltonium chloride, p—hydroxybenzoatc

esters (methyl parahydroig/benzoate, ethyl parahyclroxybenzoate . propyl

parahydroxybenzoate , butyl parahydroxybenzoate , (31—020 alltyl

parahydroxybenzoate or a mixture thereof. Preferably the preservative is selected from

the group of methyl parahydrombenzoate, ethyl parahydroiqrhenzoate , propyl

parahydrowbenzoate . a mixture of methyl parahydroxvhenzoate 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

parahydroxyhenzoate in a ratio of 9/ 1 expressed in Weight.

In a particular embodiment ofthe 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 thirnerosal selected in the range of 0.0001 and 0.05 trig/ml of

the composition. Preferably, it contains an amount selected in the range of 0.005 and

0.035 orig/ml, More preferably it contains an amount of preservatives selected in the

range of 0007 and 0.025 rag/ml.

In a particular embodiment of the invention. the pharmaceutical composition

contains an amount of chlorhexidlne acetate selected in the range of 0.0001 and 005

trig/m1 of the composition Preferably. it contains an amount selected in the range of
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0.005 and 0.035 nag/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 composiiion

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 rug/ml. More preferably it contains an amount of preservatives selected in the

range of l and 5 mg/ml.

in a particular embodiment of the invention, the pharmaceutical composition

contains an amount ofbenzalkoniurn 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

optimrun 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 trig/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 fi‘om 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 phannacodynamically 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 waterr 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, polyallwlene 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 pharmaceufically

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 ofcetirizine.

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

given in table 1"

Table l. m CetlIizine compositions

  5 Oral solution Drops

Cetirizine hydrochloride (mg) 1 10

Sorbitol 501‘ At 70% [mg] 450 —

Glycerine (mg) 200 250

Propyleneglycoi (mg) 50 350

10 Sodium saccharinate [mg] 1 10

Banana flavour (mg) 0“ 1 754- —

Sodium acetate [mg] 4-2 10

Acetic acid ad pH 5 ad pH 5

Purified water (1111) ad 1 ad 1

15

The antimicrobial preservative effectiveness tests are realized according to

the European Pharmacopoeia (Chap. 5.1.3)" SBIDplES 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 (36538. Candida

20 albicans ATCC 10231 and Aspergillus niger ATCCchlOri. The number of Viable

microorganisms per m1 of preparations under test are deterMed. The results are

given in tables 2 and 3.

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

 

25 Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

{days} aetuginosa coli aureus albicans niger

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

0 4‘9 X. 105 4‘7 X 105 3.1 x 105 2.6 x 105 1.7 x105

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

30 141- < 1 < 1 < 1 2 8.2 x 1.03

21 <1 <1 <1 <1 5.5x103

28 <1 <1 <1 <1 5.0x103 
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Table 3. —— Microbial content in inoculated sample of the drops

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coii aureus albicans niger

5 Inoculum 4‘0 x 105 3.4: x 105 3.6 x 105 3,5 x 105 1‘8 x 105

0 35 x 105 3.8 x 105 2.2 x 105 2.6 x 105 1.6 x 105

7 < 100 < 100 < 100 < 100 < 104

14 < 1 < 1 < 1 < 1 <1OO

21 < 1 < 1 < 1 < 1 < 1

10 28 < l < 1 < 1 < 1 < 1  

In both cases, a rapid disappearance of Pseudomonas aemginosa,

Escherichia Coli. Staphylococcus aureus and Candida albicans is observed in the

inoculated samples.

15 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 Ievocetirizine.

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

are given in table 4.

  

20

Table 4. — Levoceiirizine compositions

Oral solution Drops

Levocetirizine hydrochloride (mg) 0.5 5

Maltitol—Lycasin 8065 (mg) 400 ~

25 Glycerine 85 %(mg] 2352. 294.1

Propyleneglycol (mg) , 350

Sodium saccharinate (mg) 05 10

Tutti f'rutti flavour {mg} 0" 15 ~

Sodium acetate [mg] 3.4 5.7

30 Acetic acid (mg) 0.5 0.53

Purified water [mil ad 1 ad 1

The antimicrobial preservative effectiveness tests are realized according to

the European Pharmacopoeia (Chap 5173). Samples of the oral solution and the

drops are inoculated with bacterial and yeast suspensions of Pseudomonas aeruginosa

35 ATCC 9027. Escherichia Coll ATCC 8739, Staphylococcus ameus ATC 06538. Candida

albicans ATCC 10231 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 soiution

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergfilus

(days) aeruginosa cob: aureus albicans niger

Inoculurn 3.6 x 105 1.7 x 105 2,7 x 1,05 3.4 x 105 1.7 x 105

0 3.2 x 10'5 L8 x 105 35 x 105 319 x 105 1.6 x 105

7 150 < 100 < 100 28 x 10’1 1,0 x 105

14 < 1 < 1 < 1 1‘4, x 104 4.8 x 106

21 < 1 <1 <: 1 2.8): 102 2.2}: 105

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

Table 6. — Microbial content in inoculated sampie of'the drops

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coll aurcus albicans niger

Inoculurn 3,6 x 105 1‘7 x 105 2.7 x 105 3.4 x 105 1.7 x 10'5

0 33 x 105 1.5 x 105 301 x 105 1.8 x 105 1.7 x 10"5

7 < 100 < 100 < 100 < 100 9.0 x 104

let» < 1 < 1 < 1 < 1 <1000

21 < 1 < I < 1 < 1 < 1

28 < 1 < 1 4: 1 < 1 < 1  

In both cases, a rapid disappearance of Pseudomonas aeruginosa.

Escherichia Coll. 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 cetin‘zine agueous solutions by

p-hycirogybenzoate esters.

Oral solutions and drops containing cetirizine according to example 1 but

also containing mixtures of p~hydroxybenzoate esters (methyl p-

hydr'oxybenzoate/propyi p—hydroxybenzoate in a ratio of 9/ 1 expressed in weight} are

prepared. The total amounts of p—hydroxybenzoatc esters are 0.15 trig/m1, 0.45

rug/ml. 0.75 trig/ml and L05 rug/In], The efficacy of antimicrobial preservation of

these solutions and drops is determined according to the European Pharmacopoeia

(Chap. 5.1.33“ 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 mgiml of pmhydrombenzoate esters

 

  

 

   

  

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

5 {days} aeruginosa coli aux‘eus albicans niger

Inoculunl 5.5 x 105 4.6 x 105 4.0 x 105 3.7 x 105 2.3 x 106

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

14 <1 <1 <1 <1 9.132103

.. 28 < 1 < 1 < 1 < 1 750

10

Table 8. w Microbial content in inoculated samgle of the oral solution

containing 0.45 mgfiml of pnhydroggbenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

[days] aeruginosa coli aur’eus albicans nlger

15 Inoculum 5.5 x 105 4.6 x 105 4.0 x 105 3.7 x 105 2.3 x 10[3

0 5.2 X 105 4-8 x 105 3.3 x105 2.9 x 105 1.2 x 105

14 < 1 < 1 < 1 < 1 <100

28 < 1 < 1 < 1 < 1 2

20 Table 9. w Microbial content in inoculated sample of the oral solution

containing 0.75 ngml of Q—hxdroggbenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspcrgfllus

(days) aeruginosa coli aui'eus albicans niger'

lnoculum 5.5 X 105 4.6 x 105 4.0 x 105 3.7 x 105 2.3 3:106

25 o 3-9 x 105 4.4 x 105 4.0 x 105 1.9 x 105 1.9 x105I

14 < 1 < 1 < 1 < l <100

28 .______._E.1 < 1 < 1 < 1 < 1

Table 10. - Microbial content in inoculated samgle of the oral solution

30 containing 1.05 mggrnl of Q—hydmflbenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) flugmosa coll aureus albicans Inger

Inoculurn 5.5 x 105 4.6 x 105 4.0 x 105 3.7 x 105 2.3 x 105

o 3.3 x 105 4.1 x 105 3.1 x 105 1.4 x 105 1.2 x 106

35 14 < 1 < 1 < 1 < 1 <100

28 < 1 < l < 1 < 1 < 1 
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Table 1 1. —- Microbial content in inoculated sample of the drops

containing 0.15 mglml of p—hydrovaenzoate eaters

 

 

 

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

5 Inocuium 4.0 x 105 3.4 x105 3.6 x 105 3.5 x 105 1.8 x 105

0 4.3 X 105 4.0 x 105 2.0 x 105 2.5 x 105 1.5 X 105

14 < 1 < 1 < 1 < 1 <100

28 < 1 < 1 < 1 < 1 < 1

10 Tabie 12. ~ Microbial content in inoculated sample of the drops

containing 0.45 mg]ml of phydrovaenzoate esters

Tune Paeudomonas Escherichia Staphylococcus Candida Aspergillus

(clays) aeruginosa colt aureus albicans niger

Inoculum 4.0 x 105 3.4 x 105 3.6 x 105 3.5 x 105 1.8 x 10*3

15 O 3.6 x 105 3.6 x 105 1.7 x 105 2.1 x 105 1.4 x108

14 < 1 < 1 < 1 < 1 <1OO

28 < 1 < 1 < 1 < 1 < 1 

Table 13. ... Microbial content in inoculated sample of the drops

 

20 containing 0.75 111ng of p- hydr'ombenzoate esters

Time Pseudomonas Escherichia Staphyiococcus Candida Aspergfllua

{days} aeruginosa coIi aureus albicans niger

Inoculum 4.0 x 105 3.4 x 105 3.6 x 105 3-5 x 105 1.8 x 105

0 4.1 x 105 3.6 x 105 2.6 x 105 2.5 x 105 1.6 x 103

25 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 mgfinfl of p-hxdrogybenzoate esters

30 Time Pseudomonas Eschexichia Staphylococcus Candida Aspergillus

(days) aeruginosa c011 aureus albicans niger

Enoculum 4.0 x 105 3.4 x 105 3.6 x 105 3.5 x 105 1.8 x 105

O 3.9 x 105 3.7 x 105 2.8 x 105 2.2 x 105 1.3 X 105

14 < 1 c 1 < 1 < 1 <100

35 28 _ < 1 < 1 < 1 < 1 < 1
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In all cases, the disappearance of Pseudomonas aeruginosa. Escherichia 001:1.

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.

5 In all cases the recommended efficacy criteria are achieved.

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

Qwhydrogvbenzoate esters.

Oral solutions and drops containing levocetirizine according to example 2

but also containing mixtures of p—hydroxybenzoate esters (methyl p—

10 hydroiqrbenzoate/propyl p-hydroxybenzoate in a ratio of 9/ 1 expressed in weight} are

prepared. The total amounts of p—hydr'oxybenzoate esters are 0.375 trig/ml. 0.75

mg/ml and 1.125 reg/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.

 

 

15

Tabie 15. w Microbial content in inoculated samgle of the oral soluijon

containing 0.375 mggml of gnhydrogybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspcrgillus

(days) aeruginosa colj aureus albicans niger

20 Inoculurn 3.6 x 105 1.7 x 105 2.7 x 105 3.4 x 105 1.7 x 105

O 3.7 x 105 1.3 x 105 2.8 x105 3.8 x 105 1.6 X 105

14 <1 <1 <1 1.731104 1.6x105

28 < 1 .. < 1 < 1 < 1 <IOO

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

containing 0.75 mggml of puhydroiqbenzoatmemewsmtuefi

Time Pseudomonas Escherichia Staphylococcus Candida Asper‘gillus

(days) aeruginosa coli aureus albicans niger

Inoculum 3.6 X 105 1.7 x 105 2.7 x 105 3.4 x 105 1.7 x 105

30 O 3.5 x 105 1.6 X 105 2.4 x 105 3.4 x 105 1.6 x 105

14 <1 <1 <1 5.5:: 102 1.4x104

28 < 1 < 1 c 1 < 1 < 1
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Table 17. _ Microbial content in inoculated sample of the oral solution

containing 1.125 mggml of p—hydrogybenzoate esters

 

 

Time - Pseudomonas Escherichia Staphylococcus Candida Aspergillus

5 {days} aetuginosa coli aureus albicans niger

Inoculum 365 x 105 1.7 x 105 2.7 x 105 3.4 x 105 1,7 x 10El

0 3.9 x 105 1.2. x 105 3.0 x: 105 3.5 x105 1.4 x 105

14.- < 1 < 1 < 1 <10 < 1000

28 < 1 < l < 1 < 1 < 1

10

Table 18. -— Microbial content in inoculated samglc of the drops

containing 0.375 mgfiml of p-«hydrogbenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida ASpergillus

[days] maeruginosa coli aureus albicans niger

15 Inoculum 3.6 x 105 1.7 x 105 2.7 x 105 34 x 105 1.7 x 105

0 3.1 x 105 1.2x105 2.6x 105 1.7x105 1.8x 105

14 < 1 < 1 < 1 < 1 < 1000

28 < 1 < 1mm“ < 1 < 1 < 1

20 Table 19. —— Microbial content in inoculated samgle of the drugs

containing 0.75 mgfiml of Ewhydrogybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Asper'gillus

[days] aeruginosa coli aureus albicans niger

Inoculum 343 x 105 1.7 1:105 2.7 x 105 3461 x 105 1,7 x 105

25 0 3.1 X 105 1.0 x 105 3.0 x 105 1.8 X 105 1.4 x 106

14 < 1 < 1 < 1 < 1 < 1000

28 < 1 < 1 < 1 < 1 < 1

Table 20. — Microbial content in inoculated sample of the drops

30 containing 1.125 mggml of Quhydroggbenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspergfllus

{days} aeruginosa coli aureus albicans niger

Inoculum 3.6 x 105 1.7 x 105 2.7 x 105 341 x 105 1.7 x 105

0 2.9 x 105 6.9 x 104 2.7 x 105 5.0 x 104 If) x105

35 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 Asper'gillus 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 cetlrizine and benzalkoniurn chloride

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

 

table 21.

Table 21. — Cetirizine composition

______ Nasal solution

Cefirizine hydrochloride (mg) 10

Monohasic 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—hydroggbenzoate esters.

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

Table 22. ~ Efletirizine composition

Nasal solution 

Efletizizine 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

pwhydroxybenzoate 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.

Examgie 7. Oral solutions and drops containing levocetirizine and bewlalcohol.

An oral solution and drops containing levocetirizine are prepared. The

compositions are given in table 23.

Table 23. # Levocetirizine compositions

  
Oral solution _\ Drops

Lovocetirizine hydrochloride [mg] 0.5 5

Maititol-Lycasin 80-55 [rug] 400 —

Glycerine 85 %(mg) 2352 294.1

Pr‘opyleneglycol {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

Benzylalcohoi (mg) 5.0 5.0

Purified water (ml) 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.

Example 8. Oral solutions and drags containing efletin'zine

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

given in table 24.

Table 24. w Efletirizine compositions

m... Oral solution _ Drops

Efletirizine hydrochloride (mg) 1 10

Maltitol—Lycasm 80—55 (mg) 400 ~

Glycerine 85 96(ng 235.2 294.1

Propyleneglycol (mg) - 350

Sodium saccharmEite (mg) 0.5 10

Tutti fruit}. 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 0.3753

Purified water (ml) ad 1 ad 1
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The anfinficr'obial preservaflve 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—hydrombenzoate esters.

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

are given in table 25.

Table 25. — Efletirizine compositions

 10 Eye drops

Efletin’zine 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 Chlorheiddine acetate (mg) — ODS —

p—hydroxyhenzoate esters [mg] — — 0.375

Purified water {m1} ad 1 ad 1 ad 1

The antimicrobial preservative effectiveness tests are realized according to the

20 European Pharmacopoeia (Chap. 513“} In all cases the recommended efficacy criteria

are achieved
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CLAIMS

1. A liquid pharmaceutical composition comprising an active substance chosen

5 among cetirizine. levocetirizine and efletlrizine, 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 rag/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

10 mg/ml.

2. A liquid pharmaceutical composition according to claim 1, characterized in that

it is an aqueous composition.

3. A liquid pharmaceutical composition according to claim 1 or 2, characterized in

that the preservative is selected from the group of methyl parahydroxyhenzoate,

15 ethyl parahydroxybenzoate . propyl parahydroxybenzoate . a mixture of methyl

parahydroxybenzoate and ethyl parahyclroxybenzoate or propyl

parahydroxybenzoate , and a mixture of methyl parahydroxybenzoate and propyl

parahydroxyhcnzoate~

4. A liquid pharmaceutical composition according to claim 3, characterized in that

20 the preservatives is a mixture of methyl parahydroxybenzoate and propyl

parahydroaqlbenzoate in a ratio of 9/ 1 expressed in weight.

5. A liquid pharmaceutical composition according to claim 1. characterized in that

the pharmaceutical composition contains an amount of p—hydroxyhenzoate

esters [methyl p-hydroxybenzoate/propyl p—hydroxybenzoate in a ratio of 9/ 1

25 expressed in weight) selected in the range of 0.0001 and 1.4 mg/ml of the

composition.

6. A liquid pharmaceutical composition according to claim 1. characterized in that

the pharmaceutical composition contains an amount of thimer‘osal selected in

the range of 0.0001 and 0.05 ring/ml of the composition.

30 7. 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.

8. A liquid pharmaceutical composition according to claim 1. characterized in that

the pharmaceutical composition contains an amount of henzylalcohol selected in

35 the range of‘ 0.0001 and 10 nag/ml of the composition.

9. A liquid pharmaceutical composition according to claim 1, characterized in that

the pharmaceutical composition contains an amount of benzallconium 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 cetixizine,

1 L A liquid pharmaceutical composition according to any of the claims 1 to 12,

characterized in that the active substance is levocefifizine.

12. 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 car drops.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

(Attorney Docket No. 06-796)

Application of: Domenico Fanara

Serial No.: To Be Assigned Group Art Unit: TBA

Int’l Serial No.: PCT/EP2005/007340 Examiner: TBA

Filing Date: Herewith
Confirmation No.: TBA

Title: Pharmaceutical Composition Of

Piperazine Derivatives

VVVVVVVVVV
Commissioner for Patents

PO. Box 1450

Alexandria, VA 223 1 3- 1 450

PRELIMINARY AMENDMENT

Dear Sir:

Please consider the following amendments and remarks.

Amendments to the claims begin on page 2.

Remarks begin on page 4.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1. (Original) 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.

2. (Currently Amended) A liquid pharmaceutical composition according to claim 1,

eh-araeteri—zeel—in—th—atwherein it is an aqueous composition.

3. (Currently amended) A liquid pharmaceutical composition according to claim 1—or—2,

eh-araeteri—zeel—in—th—atwherein 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.

4. (Currently amended) A liquid pharmaceutical composition according to claim 3,

eharaeteri—zed—in—th—atwherein the preservatives is a mixture of methyl parahydroxybenzoate

and propyl parahydroxybenzoate in a ratio of 9/1 expressed in weight.

5. (Currently amended) A liquid pharmaceutical composition according to claim 1,

eh-araeteri—zeel—in—th—atwherein 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.

6. (Currently amended) A liquid pharmaceutical composition according to claim 1,

eh-araeteri—zeel—i—n—t—h-a—twherein the pharmaceutical composition contains an amount of

thimerosal selected in the range of 0.0001 and 0.05 mg/ml of the composition.
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7. (Currently amended) A liquid pharmaceutical composition according to claim 1,

eh-araetefi-zed—in—t—h—atwherein the pharmaceutical composition contains an amount of

chlorhexidine acetate selected in the range of 0.0001 and 0.05 mg/ml of the composition.

8. (Currently amended) A liquid pharmaceutical composition according to claim 1,

eh-araeteri—zed—i-n—t—h-atwherein the pharmaceutical composition contains an amount of

benzylalcohol selected in the range of 0.0001 and 10 mg/ml of the composition.

9. (Currently amended) A liquid pharmaceutical composition according to claim 1,

eh-araeteri—zed—in—th—atwherein the pharmaceutical composition contains an amount of

benzalkonium chloride selected in the range of 0.0001 and 0.05 mg/ml of the composition.

10. (Currently amended) A liquid pharmaceutical composition according to an—yhof—the

preeed-i-ng—el-a-imsclaim 1, eh-araetefi-zed—i-n—t-h-atwherein the active substance is cetirizine.
 

11. (Currently amended) A liquid pharmaceutical composition according to an—y—ef—the

el-ai—ms—l—te—l—chaim 1, eh-araetefl-zed—in—th—atwherein the active substance is levocetirizine.
 

12. (Currently amended) A liquid pharmaceutical composition according to an—yLef—t-he

preeedi—ng—el—ai—msclaim 1, eh-araeteri—zed—i—n—th—atwherein the composition is in the form of oral
 

solutions, nasal drops, eye drops or ear drops.
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REMARKS

The claims of this U.S. national phase of a PCT application were amended to reduce the

number of claims and remove multiple dependencies in order to reduce the filing fee. No new

subject matter has been added, nor has the scope of the claims been amended.

Enclosed herewith is the ISR and Form SB/08a listing the art cited in the ISR. We understand

copies of the art cited in the ISR will be forwarded to the PTO by the International Authorities.

If there are any questions or comments regarding this Preliminary Amendment or application,

the Examiner is encouraged to contact the undersigned as indicated below.

Respectfully submitted,

Date: September 28, 2006 /Michael S. Greenfield/
Michael S. Greenfield

Registration No. 37,142

McDonnell Boehnen Hulbert & Berghoff LLP
300 South Wacker Drive

Chicago, IL 60606

Telephone: 3 1 2—913—0001
Facsimile: 312—913—0002
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disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application

which became abandoned or in which the proceedings were terminated and which application is referenced by either a

published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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WO 2006/005507 PCT/EP2005/007340

17.80.WO

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 (CH2 )n—(flm—HzC—C/

\
L

XI

15 in which L stands for an —OH or —NH2 group, X and X’, taken separately, stand for a

hydrogen atom, a halogen atom, a linear or branched alkoxy radical at Cl 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—

2O piperazinyl]ethoxy] 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-chlor0phenyl)phenylmethyl]—1—

piperazinyllethoxy1-acetic acid (cetirizine), 2—[2—[4—[bis(4—fluorophenyl)methyl]-1—

25 piperazinyl]eth0xy]acetic 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

CQfiflEflWIfiEJQIlePy—OO400), EX. 1013, p. 050
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2

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 0 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

chloropheny1)pheny1methy1] -1—piperazinyl]ethoxy]—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 0 601 028, European Patent Application 0 80 1

064 and International Patent Application W0 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—

fluorophenyIJmethyII—l—piperaziny1]ethoxy]acetic acid. Efletirizine is encompassed

within general formula I of European patent No. 58146, which relates to substituted

benzhydrylpiperazine derivatives. Efletirlzine has been found to possess excellent

antihistaminic properties. It belongs to the pharmacological class of histamine H1—

receptor antagonists and shows in vitro high affinity and selectivity for Hl—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 W0 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 W0 97/37982 and W0 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 arninoacid 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

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 053



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 054

WO 2006/005507 PCT/EP2005/007340

10

15

20

25

30

35

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 l 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 l .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 canier. 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

 5 Oral solution Drops

Cetirizine hydrochloride (mg) l 10

Sorbitol sol. At 70% (mg) 450 —

Glycerine (mg) 200 250

Propyleneglycol (mg) 50 350

10 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

15

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

20 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

25 Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

Inoculum 5.5 X 105 4.6 x 105 4.0 X 105 3.7 X 105 2.3 X 106

0 4.9 X 105 4.7 X 105 3.1 X 105 2.6 X 105 1.7 X 106

7 < 100 < 100 < 100 < 100 4.8 X 105

30 14 < 1 < 1 < 1 2 8.2x 103

21 <1 <1 <1 <1 5.5X103

28 <1 <1 <1 <1 5.0X103
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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

5 Inoculum 4.0 x 105 3.4 X 105 3.6 X 105 3.5 X 105 1.8 X 106

O 3.5 x 105 3.8 X 105 2.2 x 105 2.6 x 105 1.6 x 106

7 < 100 < 100 < 100 < 100 < 104

14 < 1 < 1 < 1 < 1 <100

21 < 1 < 1 < 1 < 1 < 1

10 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.

15 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.

20

Table 4. — Levocetirizine compositions

Oral solution Drops

Levocetirizine hydrochloride (mg) 0.5 5

Maltitol—Lycasin 80—55 (mg) 400 -

25 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

30 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

35 ATCC 9027, Escherichia Coli ATCC 8739, Staphylococcus aureus ATC 06538, Candida

albicans ATC010231 and Aspergillus niger ATCC 16404. 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 X 105 1.7 X 105 2.7 X 105 3.4 X 105 1.7 X 106

O 3.2 x 105 1.8 X 105 3.5 X 105 3.9 X 105 1.6 X 106

7 150 < 100 < 100 2.8 X 104 1.0 X 106

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

21 < 1 < 1 < 1 2.6 X 102 2.2 X 105

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 3.6 X 105 1.7 X 105 2.7 X 105 3.4 X 105 1.7 X 106

O 3.2 X 105 1.5 X 105 3.1 X 105 1.8 X 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—hydroybenzoate 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.
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Table 7. — Microbial content in inoculated sample of the oral solution

containing 0.15 ngml of p-hydroybenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

Inoculum 5.5 X 105 4.6 X 105 4.0 X 105 3.7 X 105 2.3 X 106

0 5.1 X 105 4.5 X 105 3.0 X 105 4.0 X 105 4.1 X 106

14 <1 <1 <1 <1 9.1X103

28 <1 <1 <1 <1 750—____—___________

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

containing 0.45 mg(ml of p—hydroglbenzoate esters

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

Inoculum 5.5 X 105 4.6 X 105 4.0 X 105 3.7 X 105 2.3 X 106

0 5.2 X 105 4.9 X 105 3.3 X 105 2.9 X 105 1.2 X 106

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 mgfiml of p-hydroybenzoate esters

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

Inoculum 5.5 X 105 4.6 X 105 4.0 X 105 3.7 X 105 2.3 X 106

o 3.9x 105 4.4x 105 4.0x 105 1.9x 105 1.9x 106

14 < 1 < 1 < l < 1 <100

28 < 1 < 1 < 1 < 1 < 1 

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

containing 1.05 mglml of p—hydroybenzoate esters

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(clays) aeruginosa coli aureus albicans niger

Inoculum 5.5 X 105 4.6 X 105 4.0 X 105 3.7 X 105 2.3 X 106

o 3.3 x 105 4.1 x 105 3.1 x 105 1.4 x 105 1.2 x 106

14 < 1 < 1 < 1 < 1 <100

28 < 1 < 1 < 1 < 1 < 1 
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Table 1 1. — Microbial content in inoculated sample of the drops

containing 0.15 mglml of p-hydrogbenzoate esters

 

 

 

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

5 Inoculum 4.0 X 105 3.4 X 105 3.6 X 105 3.5 X 105 1.8 X 106

O 4.3 X 105 4.0 X 105 2.0 X 105 2.5 X 105 1.5 X 106

14 < 1 < 1 < 1 < 1 <100

28 < 1 < 1 < 1 < 1 < 1

10 Table 12. — Microbial content in inoculated sample of the drops

containing 0.45 mglml of p—hydroybenzoate esters

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 3.5 x 105 1.8 X 106

15 O 3.6 X 105 3.6 X 105 1.7 X 105 2.1 x 105 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

 

20 containing 0.75 mglml of p- hydrogbenzoate esters

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 3.5 x 105 1.8 X 106

O 4.1 x 105 3.6 X 105 2.6 X 105 2.5 X 105 1.6 X 106

25 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 mglml of p-hydroXybenzoate esters

 

30 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 3.5 x 105 1.8 X 106

0 3.9 X 105 3.7 x 105 2.8 X 105 2.2 X 105 1.3 X 106

14 < 1 < l < 1 < 1 <100

35 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 ofviable 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—hydrogzbenzoate 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 ngml of p—hydroggbenzoate esters

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

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

o 3.7 x 105 1.3 x 105 2.8 x 105 3.8 x 105 1.6 x 106

14 <1 <1 <1 1.7x104 1.6x 105

28 < 1 < 1 < 1 < 1 <100 

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

containing 0.75 mglml of p—hydrogbenzoate esters

 

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(days) aeruginosa coli aureus albicans niger

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

0 3.5x 105 1.6x105 2.4x 105 3.4x 105 1.6x 106

14 < 1 < 1 < 1 5.5 X 102 1.4x 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 mglml of p—hydroybenzoate esters

Pseudomonas Escherichia Staphylococcus Candida AspergillusTime

5 (days) aeruginosa coli aureus albicans niger

Inoculum 3.6 X 105 1.7 X 105 2.7 X 105 3.4 X 105 1.7 X 106

O 3.9 X 105 1.2 X 105 3.0 X 105 3.5 x 105 1.4 x 106

14 < 1 < 1 < 1 <10 < 1000

28 < 1 < 1 < 1 < 1 < 1

10

Table 18. — Microbial content in inoculated sample of the drops

containing 0.375 ngml of p-hydroglbenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(clays) aeruginosa coli aureus albicans niger

15 Inoculum 3.6 X 105 1.7 X 105 2.7 X 105 3.4 X 105 1.7 X 106

O 3.1 X 105 1.2 X 105 2.6 X 105 1.7 X 105 1.8 X 106

14 < 1 < 1 < 1 < 1 < 1000

28 < 1 < 1 < 1 < 1 < 1

20 Table 19. — Microbial content in inoculated sample of the drops

containing 0.75 mggml of p-hydrogbenzoate esters

Time Pseudomonas Escherichia Staphylococcus Candida Aspergillus

(clays) aeruginosa coli aureus albicans niger

Inoculum 3.6 X 105 1.7 X 105 2.7 x 105 3.4 X 105 1.7 X 106

25 O 3.1 X 105 1.0 x 105 3.0 X 105 1.8 X 105 1.4 X 106

14 < 1 < 1 < 1 < 1 < 1000

28 < 1 < 1 < 1 < 1 < 1

Table 20. — Microbial content in inoculated sample of the drops

30 containing 1.125 mglml 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 2.7 X 105 3.4 X 105 1.7 X 106

0 2.9 x 105 6.9 X 104 2.7 X 105 5.0 X 104 1.5 X 106

35 14 < 1 < l < 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 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-hydrogbenzoate 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

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 063
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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 benfllalcohol.

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. 1 5 —

. Sodium acetate (mg) 3.4 5.7

Acetic acid (mg) 0.5 0.53

Benzylalcohol (mg) 5.0 5.0

Purified water (ml) 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.

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

Efletirizine hydrochloride (mg)

Maltitol—Lycasin 80—55 (mg)

Glycerine 85 %(mg)

Propyleneglycol (mg)

Sodium saccharinate (mg)

Tutti frutti flavour (mg)

Sodium acetate (mg)

Acetic acid (mg)

p-hydroxybenzoate esters (mg)

Purified water (ml)

Oral solution Drops

1 10

400 —

235.2 294.1

— 350

0.5 10

0.15 -

4.2 10

ad pH 5 ad pH 5

0.375 0.375

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 thiinerosal, chlorhexidine acetate and

p-hydrogbenzoate 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 2O 20

Sodium hydroxide ad pH 7 ad pH 7 ad pH 7

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

5 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

10 mg/ml.

2. A liquid pharmaceutical composition according to claim 1, characterized in that

it is an aqueous composition.

3. A liquid pharmaceutical composition according to claim 1 or 2, characterized in

that the preservative is selected from the group of methyl parahydroxybenzoate,

15 ethyl parahydroxybenzoate , propyl parahydroxybenzoate , a mixture of methyl

parahydroxybenzoate and ethyl parahydroxybenzoate or propyl

parahydroxybenzoate , and a mixture of methyl parahydroxybenzoate and propyl

parahydroxybenzoate.

4. A liquid pharmaceutical composition according to claim 3, characterized in that

20 the preservatives is a mixture of methyl parahydroxybenzoate and propyl

parahydroxybenzoate in a ratio of 9/ 1 expressed in weight.

5. 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

25 expressed in weight) selected in the range of 0.0001 and 1.4 mg/ml of the

composition.

6. 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.

30 7. 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.

8. A liquid pharmaceutical composition according to claim 1, characterized in that

the pharmaceutical composition contains an amount of benzylalcohol selected in

35 the range of 0.0001 and 10 mg/ml of the composition.

9. 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.

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 066
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10. A liquid pharmaceutical composition according to any of the preceding claims,

characterized in that the active substance is cetirizine.

1 1. A liquid pharmaceutical composition according to any of the claims 1 to 12,

characterized in that the active substance is levocetirizine.

12. 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.
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Pharmaceutical composition of pi - : razine derivatives

The present invention relates to a liquid - 5. annaceutical composition

5 piperazlnes.

A number of Substances belonging to the 5. .. y of substituted benzhydryl

piperazines are known to be substances with us
Patent GB 817231, for example, filed in

substituted benzhydryi piperazmes having the g eral formula
10

R

N N—'— (CIi120H20 )n—CHZCI-IZOH

R l

1 5

in which R and R1 independently of one anoth 31 epresent a hyflrogen or halogen

atom. an alkyl or alkoxy group. it being possibl- or R and R1 to be in the ortho. meta

0r para position, and :1 stands for the number or 2, as well as their pharmaceufically
acceptable salts. . '

20 In particular, these compounds include

l—piperazinyflethoxfiethanol. in partinular, also _

hydroxyzine. and. its dichlorohydrate, which - a 1"
and tranquifljsing properties-

Patent EP 58146. filecl in the name ofU

25 benzhydryl piperazines having the general f0 --

‘I

  

 
 
 
 

 
  

 —[2-[4—1[4-chlorophenprhenylmefl1y11—
own under the name of

known for their antihistaminic

 IB, SA. describes substituted
l
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N N (CH2)n~C3E-H2C—C/<
\_/ L

X!

 
  

  
 

 

I d X'. taken separately. stand for a

I hed alkoxy radical at C; or C4, or a
~ 1 or 2. as well as their

-ny1)pheny1mefi1y1]—1—

the name of cetirizine, and its

dichlorohydrate are well known for their antihis _ ‘ ”c properties.

in which L stands for an -OH or -NI‘12 group, X -

hydrogen atom. a halogen atom, a. linear or 'b

trifluoromethyl radieal. In equals 1 or 2, 1:). eq —

pharmacmlficaJl-y acceptable salts.

Of these compounds. 2—[2—[4-[E4—ch10rop 

 
 

-' ' ms existing in the environment or

sed and their CUVers are opened or

e active substances belonging to the

sess a preservative efi'ect in aqueous

solutions.
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The purpose of the invention concerns a Iv quid pharmaceub‘cal composition

c0ntaining an active substance belonging to the i». u ‘ y of substituted benzhydryl

piperazines and a reduced amount ofpreserved '- ~
The present-invention is based on the x-pected recognition that a .

 

 

 
substituted benzhydryl piperazines and a reduc- . amount of proservafives is stable

I]
dun'ng a long period of time. Stability- means - capacity to resists to microbial
contamination.

The present invention encompasses a p '7 u - eutical composition comprising

10 an active substance belonging to the family of «ls-timed benzhydryl piperazines and

an amount of parahydroxybenzoate esters used preserv'afiVes less than 3 mg/ml of|

"the composition. a normal concentration to pre rve aqueous solutions.

 

The present inventiOn encompasses a p I: .. . ceutical composition comprising

an active substance belonging to the family of :- stituted benzbydryl piperaziues and

15 at least One preservative, wherein the amount 0 preservative is in the case of

parahydrombenzoate-esters more than 0 and 1- is than 1.5 mg/ml of the composition,

and in the case of other preservatives correspo % to the bactericidal effect of a
parahydroxybenzoate esters concentration of mu: e than 0 and less than 1.5 nag/ml.

Generally. the pharmaceutical composi- an of the invention is liquid and

20 preferably aqueous. I

By active Substances belonging to the f -:- ‘ y of substituted benzhydryl

piperazines, we understand also their opticale m tive isomers and their

 

phannaceuficafly acceptable salts. .

In the pharmaceutical composifion of th invention. the active substance is
25 generally selected from the group of cetirizine. l-l ocefirizine, hydroxyzine. efletirizine.

meclizine. buclizine . and their phanzoaceuh' . E acceptable salts. Preferably, the
active substance is selected from the group of c!"- ' e, levocetinzine. and their
pharmaceutically acceptable salts. I .

The term "cetin'zine" refers to the race-m. e of {ate-[(4.

30 chlorophenyl)pheny1methyll ~1-piperaziny11ethol. l—acetic acid and its dihydrochloride
salt which is well known as cetinzine diliydro . {a 'de; its levorotatory and

dextrorotatory enantlomers are known as levoc ’- ' ' e and dextrocefirizine’. Ptocesses

 
acceptable salt thereof have been described in : , opean Patent 0 058 146. Great

35 Britain Patent 2.225.320. Great Britain Patent ' 225.321. United States Patent

5,473,941, European Patent application 0 601 -§' 8. European Patent Application 0 301
054.- and International Patent Application WO 9 , 37982.
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eetln‘zine. More precisely. it means that the actl : substance comprises at least 90%

by weight. preferably at least 95% by weight. of o '

10 prepared from the racexnic mixture by enzvmafi I-iocatalytic resolution, Such as

The term "pharmaceutically acceptable 5.: It's" as used herein refers not only to

addition salts with pharmaceutically acceptable 4
ydroohloric, hydrobromic. sulfuric,

tal salts (for example sodium or

Such as audio. citric, maleie. suceinic. ascorbic,

15 and phosphoric acids and the like, but also its w

potassium salts) or ammonium salts. the amine alts and the aminoacid salts. The

20 Generally. the phazmacaitical composi -' n of the invention contains an
.01 and 1.4 rug/ml of the

preservatives selected in the range of

0.2 and 11125 rug/ml. More preferably it con . ' '

in the range of 0.3 and 1 mg/ml. The best resu
25 of 0.375 to 0.75 tog/m1 of the composition.

an amount of preservatives selected

have been obtained with an amount

same preservative efi'ect as an amount of p
30 0.2 and 1.125 tug/m1 of the pharmaceutical c0|1

development of microorganisms or. in an ideal

agent able to limit or avoid the growth of micro '
. -'th Eur P. and USP requirements: for

- 'a and fungi. the preservative must

[‘1 fungi within a prescribed time

35 a product incubated with a large number'of ba

period.
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5

Examples of preservatives are p—hydroxy ,
parahydroxybenzoate. ethyl parahydmxybenzoa - .

aux-incl. methyl rosaniline chloride, benzalkoni m chloride, benzethonium chloride.

cetylpyridinium chloride, cetylpyrodium bromid- chlorohexldine, benzylalcohol,
alcohol. chlorobutanol, isopropanol. ethanol. '

sorbic acid. potassium and calcium sorbate. be f

calcium sorbate, diethyl

pyrocarbonate, sulphur dioxide, sodium sulphjt I sodium bisulfite, boric acid, sodium

requirements of the pafient. as determined by .

for a patient may be specifically adapted by a s.

the condifion. the specific formulation used, an other drugs which may be involved.

. I
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6

pharmaceutically acceptable surfactants, excipi ts. earners. diluents and vehicles.

5 The pharmaceutical compositions of the '

therapeutical inert carrier. The pharmaceutical

as pharmacodynamically active additives. Liqui

the form of a sterile solution which is miscible

conventionally used as preserving, stabilizing,

10 agents as well as substances such as salts for

ompositions can contain inert as well

' compositions can for example take
water. Furthermore, substances

' moire—retaining. and emulsifying

g the osmotic pressm‘e.

 
 
Ltl'ier additives can also be present. If. -

- .for compositions include saline.

may also comprise specific stabilizing

'tol. Carrier substances and

u aceutical compositions.

15 agents such as sugars, including memose and

diluents can be organic or inorganic substance '

starch. gum arable. polyalkylene glycol and the

adjuvants and substances used in the manufac

. A prerequisite is that all

~ of the pharmaceutical

compositions are nontoxic. .

'- 'stered by spray inhalation. Any

y inhalation administration may be

20 Pharmaceutical compositions can be a-

convenfional pharmaceutical composition for s -

be administered orally. They may also be a-... ‘

used for oral administration is liquid.

for example. in the form of solutions. syrups. - ups and the like. '

25 The pharmaceutical compositions which can b

30 possibly also mixed with a dispersing agent. a Sr ilizing agent and the like- If
the like.

35 Best results have been obtained with - 1-1131 dosage form. in particular liquid

formulations such as. syrup for children. |
An advantage of the lnvenfion is that re

preservafiye Eads‘to a'i’éasésan of the’ri'sk’of

_ 7‘ | , ‘ .
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bility to make easier the

'4 ofimportant amounts of
Another advantage of the invention is the

manufacturing process avoiding the solubflizatio:

preservatives not freely soluble in water.

The invenfion is further defined by refer

5 Examgle 1. Preservafive eflfect of cefirizine. .

An oral solution and drops containing cetirizine

given in table 1. ‘

Table 1. -— Cetifi ' 

 

  
10 Cetiflzine hydrochloride (mg)

Sorbitol sol. At 70% (mg) -

Glycerine (mg) 250

Propyleneglycol (mg) 350

Sodium sacchainate (mg) 10

1 5 Banana flavour (mg I.1754 - -

Sodium acetate (mg) ' 10

Acetic acid pH 5 ad pH 5

Purifiecl water (ml) 1 ad 1

20 The anfimicrobial preservative effectiveness tee =‘ were realized according to the

 
 

 
 

  
European Pharmacopoeia (Chap. 5.1.3.). Sampli ofthe Oral solution and the drops

were inoculated with bacterial and yeast suspe ions of Pseudomonas aeruginosa

ATCC 9027, Escherichia Cali ATCC 8739. sap lococcus aureus ATC 06538. Candida

albicans 5100102231 and Aspergmus niger ATCu16404. The number ofviable
l

25 microorganisms per ml of preparafions under t at were determined. The results are

given in tables 2 and 3.
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sam-

10

15

20

25

Table 2. — Nfict‘o-i can - t in ma - ofthe o . solutio

Time Pseudomonas Escherichia Sta-l_ lococcus Candida Aspergfllus

(days) aeruginusa can E ureus albicans niger

Inoculum 5.5 x 105 4.6 x 105 11! x 105 3.7 x 105 2.3 x 105
o 4.9 x 105 4.7x 1o5 ' 1.1 x 105 2.6 x 105 1.7 x 106

 
7 < 100 < 100 < 100 < 100 4.8:: 105

'14 <1 <1 1 <1 2 8.22:103

21 <1 <1 <1 <1 5.5x103

28 <1 ' <1 <1 <1 5.0x103

11
1
1

|
Table 3. - Microbial cont-r11; in ' ocLI ated earn-1e of the dro -s

Time Pseudomonas Escherichia Staxi ylococcus Candida Aspergjflus ‘(days) aemgmosa coli 1 e115 albicans niger
Inoculum 4.0 x 105 3.4 x 105 ‘11 6 x 105 3.5 x 105 1.8 x 105

O v 3.5 x 105 3.8 2; 105 !1 2 X 105 2.6 x 105 1.6 2: 10B
7 < 100 < 100 < 100 < 100 < 104

14: < 1 < 1 < 1 < 1 <100

21 < 1 < 1 1 < 1 < 1 < 1
28 < 1 < 1 ; < 1 < 1‘ < 1

1

‘In both cases. a rapid disappearance of Pseudo u‘ onas aeruginosa, Escherichia. Coli.

Staphylococcus aureus and Candida albicans i— abserved in the inoculated samples.

For Aspen-guns niger. the number ofViable spa [s is significantly reduced in the oral
solution while a rapid disappearance is observant in the drops.

 
Example 2. Presgrvative effect of levocefirizine. -

An oral solution and drops containing 1evoce-' ‘1 e were prepared. The composifions
l

are given in table 4. 1
i
1
1

1

1

1
,1,1.__-, ,_ _ , , 1, , 1

11
1
||

E .—-'.: 11 20 2:11 .05
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I
1

i
9 l

|

Tab 9 4. — Levocefin'zin‘ com 081- 0115

O .lsolution Drops

Levocetin‘zine hydrochloride (mg) I 0.5 5
Malfitol—Lycasin 30-55 (mg) 400 -

Glycerine 85 %[mg 1235-2 294.1
Propyleneglycol [mg] — 350

Sodium saccharinate (mg) I 0.5 10
Tutti fi-utti flavour (mg) . 0.15 —

Sodium acetate [mg] l 3.4 5.7

Acetic acid (mg) - 1 0.5 ' 0.53

Purified water (1111] ‘ ad 1 ‘ ad 1

The antimicrobial preservativc effectiveness tes were realized according to the
15

20

25

30

European Pharmacopoeia (Chap- 5- 1.3..) Sampll: of the oral solution and the drops
were inoculated with bacterial and yeast susp . ~a'ons of Pseudomonas aeruginosa

ATCC 9027, Escherlchja Coh' ATCC 8739,5121) n [lococcus aureus ATC C6538. Candida
albicans ATCC10231 and Aspergillus niger ATC 164.04 The number ofViable
microorganisms per m1 ofpreparations under t: twere determined. The results are

given in tables 5 and 6. I

I
Table 5. — Microbial cont- 1: in inoculayd sam-le of the o - solution

Time Pseudomonas Escherichia. S - [hylococcus Candida Aspergillus
(days) aeruginosa c011 -umus albicans niger

Inoculum 3.6 x 105 1.7 x 105 .7 3.105 3.4 x105 1.7:: 10‘5
0 32:1: 105 1.83 105 '.5x 105 3.9K 105 1.6x105

7 150 ' < 100 i < 100 2.8 x 104 1.0 x 103
14 < 1 < 1 I < 1 1.4 x 104 4.8 X 105

21 < 1 < 1 < 1 2-6 X 102 2.22: 105

28 < 1 < 1 < 1 6.2 X 103 5.3 X 105

1
I1
I
1

Empf .ze11:14/117/21114 12:02 Apotegm1mcn111gfiga1gigo400), EX. 1013, p. 082
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’Ifime Pseudomonas

(day's) aeruginosa

5

10

15 drops.

Exam-1e 3. Effica of anfimicrobial -reservatio-1 of cetirlzine a-ueous solutions bv

Oral solutions and drops containing ceufizine a- ording to example 1 but also
20 containing mixtures of p-hydroxybenzoate ester (methyl p—hydroxybenzoate/propyl p—

hydroxybemoate in a ratio of 9/ 1 expressed in eight). The total amounts of p—
hydroxybenzoate esters were 0.15 mg/m1,0.4~5 [u — m1, 0.75 rug/ml and 1.05 mg/ml.
The eficacy of antlmlcrobialpreservation of the-l - solutions and drops was determined

 

accurding to the European Pharmacopoeia {Ch 1:- 5.1.3} The results of the tests is
25 given in tables"1 to 14. 4‘

i

Table 7. —Microbial cantent in inoculas'd sam-le of the oral solution

containin- 0.15 m_ 1111 of g-hlz-rombemoate estersTime Pseudomonas Escherichia ~l-1hylococcus Candida Aspergillus
30 (days) aerugjnosa coll , aureus albicans niger

Inoculum 5.5 x 105 4.6 x 105 LO 2; 105 3.7 x 105 2.3 x 108
o ’ 5.1 x 105 4.5 x 105 o x 105 41.0st 4.1 x 106

14 <1 - ' <1 <1 <1 9.1x103
28 < 1 < 1 < 1 < 1‘ 750
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i
1 1 '

1

Table 8- — crobia] can eat in inOCulat '- sam-le fthe oral solution
contajnin 0.45 m- m] of -—h 1! - bemoate - tars

Time Pseudomonas Eschen‘chja Sta - . ylococcus Candida Aspergillus
5 [days] aeruginosa coli ! aureus albicans' m‘ger

inocu1um 5-5 x 105 4.6:: 1oE . o x 105 3.7 x 105 2.3 x 103
O 5.2 x 105 4.9 x 105 14.3 x 105 2.9 x 105 1.2 X 10‘5

14 < 1 ' < 1 < 1 < 1 <1oo
28 < 1 < 1 i < 1 < 1 2

10 1
Table 9- — Mi obial cont -t in inoculad sam- - of the oral solution

can .' ' ; 0.75 n: ml of-.u-h -- b-nzoate esters

Time Pseudomonas Escherichia Sta ,. 'Y- ylococcns Candida Aspergillus
[days] aeruginosa coli . aureus albicans niger

15 Inoculum 5.5:: 105 4.6 x 105 “:0 x 10’5 3.7 x 105 2.3 x 105
o 3.9 x 105 4.4 x 105 1.10 x 105 1.9 5: 105 1.9 x 108

14 < 1 < 1 ) < 1 < 1 <100
28 < 1 < 1 1 < 1 < 1 < 1‘

20 Table 10. - Mi obial content in incenl-l d seam-1e o the oral souflo
contfi ‘. 1 1.05 m_ 1111 If --—h -ro -enzoate esters

Time Pseudomonas Escherichia Sta lhyicucoccus Candida Aspergiflus
(clays) aeruginosa coli ; aureus albicans niger
11103211111111 5.5 x 105 4.6 x 105 .0 x 105 3.7 x 105 2-3 x 106

25 o 3.3 x 105 4-1 x 105 c.1 x 10'5 1.4 x 105 1.2 x 105

14 < 1 < 1 f < 1 < 1 <100
28 < 1 < 1 < 1 < 1 < 1

~ 5'
Table 1 1. —- Micmbial ontent in in- ._ ated 5am 1e of the dro -s

30 containin 0.15 111- m1 of -.-hd - -enzoate esters

Time Pseudbmonas Eschefichia S -= nhylococcus Candida Aspergfllus
(days) aerugjnosa c011 i auraus albicans niger
Inoculum 4.0 x 105 3.4 x 105 .8 1: 105 3.5 x 105 1.8 x 106

' 0 4.3 x105 4.0 x 105 .1 .o x 105 2.5 x 105 1.5 x 108
35 14- _ < 1 < 1 < 1 < 1 <100

28 < 1 < 1 < 1 < 1 < 1

EmPf.zeit:14/07/2004 12:02
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Table 12- - Microbial contentin ino _. ated s o -le of the -r0 :5 ’
con ' in_ 0.45 - m1 013—111-110. -enzoate esters

Time Pseudomonas Escherichia Sta -[ylococcus Candida Aspergillus
(days) aeruginosa coil 3 auteus albicans niger

f- x 105 3-5 x 105 1.8 1-: 10s

 

5 Inoculum 4.0 1-: 105 3.4: x 105
0 3.6 x 105 3:6 1; 105 t x 1.05 2.1 x 105 1.4 x 105

14 < 1 < 1 < 1 < 1 <100
28 < 1 < 1 < 1 < 1 < 1

10 Table 13- -— Mcrobial ontent in inc ‘1" ate- sam-le of the dro -s
containin_ 0.75 ; m1 0 -- h i: o. hem-ate esters

Time Pseudomonas Escherichia Sta y ylocaucus Candida- .Aspergillus
(days) aemgjnosa coli aureus albicans niger
Inoculum x 105 3.4 x 105 9' 61.105 3-5 2:105 1.8 x 109

15 O 4.1 x 105 3.6 x 105 116 x 105 2.5 :1: 105 1.6 x 106
14 < 1 < 1 ‘ < 1 v<1-oo
28 < 1 < 1 . < 1 < 1

a

Table 14 —Mi~ 013131 CD t- t in 11-1015I atecl 5 1e ofthe dros
2.0 on . -' _.105 m_ m1 of 419- 02-. nenzoate esters

Time Pseudornonas Escherichia Stall ylococcus Candida Aspergllus
(days) aeruginosa coli aureus albicans Inger
Inoculum 4.0 :n: 105 3.4 x 105 i-6 x 105 3.5 x 105 1.8 x 106

O '33 x 105 3.7 x 105 9'18.1:105 2.2 x 105 1.3 2: 10B
25 14: < 1 < 1 ' < 1 < 1 <1OO

28 < 1 < 1 l < 1 < 1 < 1
 
 

 
— '= erugmosa. Escherichia Coll.
' observed in the inoculated samples.

30 For Aspergillus niger. the numsolution while a rapid disappearance isobserveE in the drops.In all cases the recommended efiicacy criteria - [la 9 achieved
of anfimicrOb'21 nreservatiq ‘ e a-ueous solutions 1:Exam-1 4-. Effica of le'voc -'

E-hgggo.gbenzoate esters.

35 Oral solutions and drops containing levoce- 'm e according to examiple 2 but also
Ilmetl‘lyl p—hvdroxybenzoate/propyl 9—containing mixtures of p—hydroxybenzoate este -.

7W 7’ hydrnxybenzoate ina ratioof9/1exprofised ineight). The 3.91231 aniom'ltsof p-_..._- ”n-1,, .--_ ,. .. - . _ 1..-. ,-_ -, V. _

Emszeitfltl/DY/EDEM 12:02 Apotex, IncEWPRQG?91M0) EX 1013 p 085 7



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 086

“A

EmPf.zeit114/07/2004 12:03

14. JUL. 2004 12:00 UCB [PD 32 2 5599409 N9644 P. 22

10

15

20

25

30

13

hydroxybenzoate esters were 0.375 mg/ml, 0.75 A m1 and 1.125 mg/ml. The
efficacy of antimicrobial preservation of these 501 ‘ons and drops was detennjned

according to the European Phannacopoeia (Chap 5.1.3.). The results of the tests is
given in tables 15 to 20. —

Table 15. —- Min obiai ontent in inocuia sam-Ie of the oral soluti-n -

ontainin 0.375 m_ 1111 of v— 1! - ‘oenzoate esters

Time Pseudomonas Escherichia Stap -' ylococCus Candida Aspergfllus
(days) aerugnosa coli 'l albicans niger

Inoculum 3-6 x 105 1.7 x 105 3.4 x 105 1.7 x 10,6

O 3.7 x 105 1.3 x 105 _ 3.8 x 105 1.6 x 105

14 < 1 < 1 1.7 x 104 1.6:; 105

28 < 1 - < 1 < 1 <100 
Table 16. —- Microbial content in inc 1113 d, sam-le o the oral solution

eon . ; 0.75 n; ml of 4-1;; 0 benzoate esters
Time Pseudomonas Escherichia Sta v-V ylocoecus Candida AspergillusM
(days) aerugiuosa coli ureus albicans niger

Inoculum 3.6 x 105 1.7 x 105 .7 x 105 3.4 x 105 1.7 x 10‘5

0 3.5 x .105 1.6 x 105 .4 x 105 3.4 x 105 1.6 x 103

14. <1 <1 ..<1 5.5;;102 1.4x104

28 < 1 < 1 .' < 1 < 1 < 1

Table 17. — Microbial content in ino nil: ated 5am -1e of the oral solution
containin 1.125 m mlof -— 5- a}. -enzoate sters

Tlme Pseudomonas Escherichia Stal yloeoccus Candida Aspergjllus
(daYS) aeniginosa cob”. ‘9 aureus albicans niger
Inoculum 3.6 x 105 1.7 x 105 ' 3.4. x 105 1-7 x 106

o 3.9 x 105 1.2 x 105 3.5 x 105 1.4.2: 106

14 < 1 < 1 <10 < 1000
28 < 1 < 1

 
<1 <1
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Table 18. -— Microbial content in in- ated sam-le of the dro. ‘

. containin- 0-375 1116 ml of --h - - Ienzoate este

Time Pseudomonas Eschen‘chia S’rap u) Ioeoccus Candida Aspergllus

 
5 (days) aerugjnosa coll eus albicans niger

Inoculum 3.6 x 105 1-7 x 105 x 105 3.4 x 105 1.7 x 103

0 3.1 x 105 1.2 x 105 4 — x 105 1.7 x 105 ‘ 1.5 x 106

14 < 1 '< 1 < 1 < 1 < 1000

28 < 1 < 1 ‘ < 1 < 1 < 1

10

Ta- 6 19. — IVIiCrObial content in 11100 ated 5am 1e of the tire - s

containm- 0.75 n; ml -f —h .10- benzoate esters

Time Pseudomonas Escherichia 81:11:11 locoecus Candida Asperg'lllus
[day-s) aemgmosa coli [ aurens albicans Inger

15 Inoculum 3.6 x 105 1.71: 105 A x 105 3.4 x 105 1.7:: 108

0 3.1 X 105 1.0 X 105 '1" x 105 1.8 x 105 1.4-}: 105

14 < 1 < 1 ! < 1 < 1 < 1000
28 < 1 < 1 1 < 1 < 1 < 1

120 Table 20. - Microbial content in 11100 ated samle of the dro -s

1:13.13 ' - 1. 2511.11.-f-~h 11m ”Twat-5 stars

'I‘jme Pseudunlonas Escherichia stap11ncoccus Candida Aspergillus
(days) aerugtnosa coli .5 reus ‘ ~ albicans Inger

Inoculum 3.5 x 105 1.7 x 105 I x 105 3.4 x 105 1.7 x 106

25 0 2.9 x 105 6.9 x 104 .l x 105 5.0 x 104 1.5 x 105

14 < 1 < 1 ' < 1 < 1 < 1000I

28 < 1 < 1 g < 1 < 1 < 1

i

In all cases, the disappearance of Pseudomonas . -ruginosa, Escherichia 0011.

30 Staphylococcus aureus and Candida albicans is - :1 served in the inoculated samples.

For Aspergfllus Inger, the number of viable spo - -. is significantly reduced in the oral
solution While a. rapid disappearance is observed I the drops.
In all cases the recommended efiicacy criteria w- 1 - achieved.

I
J

i

35 g

i

x .
1

11

i
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CLAIMS

1.

5

2. -

1o ‘

3.

15

4;.

20 s.

e.

25

7.

8.

30

9.

10.

35
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A liquid pharmaceutical composition com - sing an active substance belonging

to the family of substituted benzhydryl pi- -

Wherein the amount of preservative is in 1}marathanOandlessthan 1.5mg/mlofci

— -‘ - es and at least one preservative.

case of parahydroxybenzoate esters

composition. and in the case of

other preservatives corresponds to the ba- é: cidal eflect of a

par-ahydrombenzoate esters concentration -fmore than D and less than 1.5

nag/ml.

A liquid phannaceufical composition acco

It is an aqueous composition.

A liquid pharmaceutical composition acco

that the preservative is selected fi-om the at

parahydroxybenzoate. ethyl parahydroxyb-.

g to claim 1. charactEfized in that

gto claim 1 or 2, characterized in

up of sodium benzeate, methyl

u oats, propyl parahydroxybenzoate

a mixture of methyl parahydroxyhenzoate .[r d ethyl parahydrnxyhenzoate or
propyl parahydrcxybenzoate , and a . ‘

propyl parahydroxybenzoate.

A liquid pharmaceufical composition accor-

the preservafives is a mixture of methyl 1:

parahydroxybmoate.

A liquid pharmaceutical ccmposifion ace -

characterized in that the pharmaceutical c

preservatives selected in the range of O01

A liquid pharmaceufical compositicvn acco

the phannaceutical composition contains

the range of 0.2 and 1.125 rug/m1.

A liquid pharmaceutical composition acco

the phannaceutical composifion contains:

”53m“;—.
[rof methyl parahydroxybenzoate and

g to claim 3,. characterized in that

ydroxybenzoate and propyl

g to any of the preceding claims.

vpositinn contains an amount of

d 1.4- mg/ml of the composition.

' -to claim 5, characterized in that

amount of preservatives selected in

gto claim 5, characterized in that

amOunt of preservatives selected in

the range of 0.3 and 1 mg/ml.

A liquid pharmaceutical composition acco

thephannaceutical composifion contains

the range of 0.375 to 0.75 mg/ml ofthe co

A liquid pharmaceufical composition accor-h g to any of the preceding claims,

characterized in that the active substance cefirizine.

A liquid pharmaceufical composition acco - .u g to any ofthe claims 1 to 8,

characterized in that the active substance ‘ levocetlrizme.

- g to claim 7 characterizedm that

l aneunt of preservatives selected in

—:r—:—M___-H_!
u ’- osifion.

EmPf.nr.‘.‘301 P.024
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ABSTRACT

The present invenfion relates to a liquid

substance belonging to the family of subsfituted '

amounts of preservatives.
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T-mpusition containing an active

uenzhydryl piperazines with reduced
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PHARMACEUTICAL FORMULATIONS

FIELD OF THE INVENTION

The present invention concerns a pharmaceutical composition comprising medicinal active

components, which composition can be dissolved or suspended in water to form a drink

product that is suitable for storage. The composition comprises salts, proteins and/or

carbohydrates to stabilise the pharmaceutical in water sufficiently for the drink product to be

stored for sale in a Wholesale or retail outlet or shop. The ready~to~drirflr formulation is

advantageous, because it can be marketed as a ready made up, single dose product that can

simply be drunk by the consumer with no need for the consumer to take the time and trouble

to dissolve or suspend the pharmaceutical themselves. The product is fast acting and quick

and easy to use, compared with existing products.

BACKGROUND OF THE INVENTION

Up—to—now medicinal active components generally bears to be mixed with various additives

and stabilisers to create a mixture Which could be processed into powders, tablets, caplets

(capsuleshaped tablets), liquid filled capsules, concentrated suspensions, syrups and

tinctures.

The choice and utilisation of the appropriate binders and adhesives, disintegrating agents,

fillers, lubricants, wetting agents/surfactants (galenisrn) is in some quarters of the industry

considered an art. The research and development times for recipes in galenism are high and

this influences the cost of the final product,

Further problems exist when the dose of the active ingredient is very small and has to be

homogeneously distributed into the matrix of a large amount of “additiVes”, A Very

homogenous distribution of the active component in a tablet recipe must he obtained and

guaranteed before compressing the mixture, The coefficient of variation in the concentration

of the medicinal active component fiorn tablet—to—tahlet must be very, very srnali.

In addition, all the added components may have a significant impact on the performance of a

tablet or capsule, especially as regards bioavailability. Bioavailability is typically defined by:
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‘the rate and extent to which the active ingredient or active moiety is absorbed from a drug

product and becomes available at the site of action‘. Many so-called 'innocuous’ additives and

stabilisers used in the tabletliug process can themselves affect the availability of the active

substances for absorption,

Also, in the case ofpowdered active and excipient mixtures when compressed to form tablets,

the tablets' has ‘Clness will influence their solubility very strongly. If a tablet is swallowod

Whole, the bioavailability may be influenced stronglytoo. The components of the mixture

generally arrive in the stomach with an ill-defined particle size distribution, which adversely

affects absorption,

The bioavailability of the active ingredient may also be affected in another way by the

pressure applied during the tablet manufacture. Pressure generates heat that might

deleteriously affect the active substances. It also disturbs the disintegration time of the tablet,

consequently producing a poorer absorption rate.

Fast dissolving tablets have been designed to attempt to solvo the above problems. However,

such tablets require a large number of processing steps in their manufacture, and require

know-how and specific additives to create a convenient 'to-—the-consumer‘ tablet. The

additives have an influence on the bioavailability and the absorption potential in the body, as

discussed above. Further, the dispersion of the actives by, for example, effervescence, may

result in a significant amount of the active coating the glass or container in which the

dissolving tablet was dissolved. Accordingly, such tablets are still associated with a number

ofproblems.

The possible influence of the numerous additives on the active component(s) is not as well

evaluated as the medicinal active component itself. Hence, reducing these additives or

avoiding them totally is important for increasing the effectiveness of the product.

This point is illustrated in package inserts which usually include a ‘check before you talce'

message. One such message, for example, reads 'Do not take this medicine if you are allergic

to any of the above mentioned ingredients'. This allergic threat may be known to the

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 101
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consumer regarding the medicinal active component itself, but perhaps not for other

components, as the allergic risk of many additives is not common knowledge among

consumers. The safety record of such additives is patchy.

The number of additives that are declared in the package insert may be relatively large, For

example, in NUROFEN® (the medicinal active component is ibuprofen) the tablet contains,

in addition to the active component, fifteen other components" Paracetamol from ANADIN®

contains, besides the active component, seven other substances and aspirin from ANAD1N®

contains five other substances.

The consumer has to swallow the tablet or capsules as a whole, or has to crash or crumble the

tablets, and to disperse the (in most cases not totally soluble) tablet components in water and

to drink the dispersion. During traVelling or in places with poor water quality the necessary

water or drink may not be available for the application of a medicine. Sometimes it is

necessary to drink further amounts ofwater to deliver the medicine to the stomach.

If suspension or syrups are offered, a dosage using a spoon, teaspoon or a specially designed

plastic spoon or device is necessary. Ofien after consumption of a medicine a drink is taken

to remove the taste of the medicine”

There is also a problem in that the consumer sometimes does not read the package insert. In

the case of an effervescent tablet the tablet must be dissolved in water before administration

and not swallowed undissolved.

Sometimes it is very inconvenient for the consumer and occasionally not quite clear how to

administer correctly the efi'ervescent tablets; the package insert is ambiguous:

By way of example here are several exerts fi'oin treatment regimens:

” ...........Tablet is to be crushed and thoroughly dispersed in at least 120ml of drinking

water; this solution is to be drunk, followed by approximately another 120ml of water” .......

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 102
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Comment: The procedure is definitively not standardised: what is crushed? To What extent?

To a consumer What are 1201331? What is thoroughly dispersed?

“,.,.....,.,The contents of one sachet are to be dissolved in water and swallowed” .....

Comment: How do you empty the contents of a sachet quantitatively reproducibly?

“ .........The tablets should be either swallowed Whole or dissolved in a glass of water”......

Comment: With a very high likelihood there will be a difference in the immediate

hioavailability.

“ ..........Take the medicine with a full glass of water or fluit juice. Add the liquid to the

water.” ...... Comment: a full glass cannot be mixed correctly with the liquid,

A further two examples: (1) People are ofien aware that aspirin might have the potential tbr

stomach ulceration. To reduce this likelihood people often take aspirin with milk to coat the

stomach. However, the lactic acid present in the milk accentuates the natural acidity of

aspirin, exacerbating this conu'awindicafion. (.2) Coffee and orange juice taken with

alendronate reduces bioavailability by approximately 60%»

These examples show the more defined a medicinal component (ie. without additives) is and

the more defined the administration is, the better.

Accordingly, it is an aim of the present invention to solve the problems associated with

known products. It is a further aim of the invention to provide a medicinal product in a form

that is simple and sh‘aightforward for the consumer to take. Thus, the present invention aims

to provide a ready~to~drink product, in which the pharmaceutical is proudissolved, or a

product in which the pharmaceutical is ready to be dissolved in an aqueous solution, or in

water, provided for this purpose as part of the product.

SULMARY OF THE WNTION

Thus, the present inVention provides a composition comprising:
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(a) one or more pharmaceutically active substances; and

(b) a salt, and/or a protein, andjor a carbohydrate;

wherein the composition is capable of being dissolwd or suspended in an aqueous solution to

form a drink product, in which the pharmaceutically active substance is suitable for storage.

The ready—to—drinlc product is advantageous, because it stabilises the pharmaceutical agent

using ingredients manually present in a soil drink, rather than standard excipients, which have

a number of problems as outlined above. On the Whole soft drinks ingredients have an

exceptional history of safety, but where a problem is known it is clearly defined eg.

“contains a source of phenylalanine” (eg. in me case of artificial sweeteners, such as

aspartame, which have contraindications for sufferers of phenyl lcetouria). Thus the ready—

to—drink products of the present invention allow the consumer to choose a product with less

chance of side efifects and that is much more palatable than conventional products. The

customer who has an allergy or suffers from another such side effect is now able to choose an

alternative medicine and avoid the possibility that this could also contain a component to

which he or she is allergic.

In the context of the present invention, suitable for storage means for storage in a Wholesale

outlet, before distribution, and/or in a retail outlet before sale to the customer. Generally, the

pharmaceutically active component should be stable for many months in solution or

suspension, in order for it to be suitable for such storage. The composition of the present

invention is typically stable in aqueous solution under ambient conditions (less than 25°C at

atmospheric pressure) for a period of 6 months or more, preferably 12 months or more, and

more preferably 15 months or more. Most preferably it should be stable for 18 months or

more. By stable, it is meant that 80 wt.% or more, preferably 90 wt.% or more, of the active

ingredient remains unchanged as compared with the original quantity of that ingredient.

Products that are dissolvml on consumption by the consumer have a much lower stability.

Typically, 10 wt.% of the active ingredient of such compositions decays or degrades within a

period of 6 weeks or less.

The aqueous solution mentioned may be any suitable aqueous solution, including distilled

and/or deionised water, tap water, still water, sparkling water, and any of the above with
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added ingredients for stabilising the final solution/suspension or making the

solution]suspension palatable.

The pharmaceuticals employed in the present invention are not especially limited. However,

it is preferred that the one or more pharmaceutically active substances comprise one or more

analgesics. Preferably the one or more analgesics are selected from ibuprofen and

paracetamol (acetaminophen).

in a further embodiment, the present invention provides a composition comprising:

(a) one or more pharmaceutically active substances; and

(b) a salt, and/or a protein;

wherein the salt and/or the protein, and at least one of the pharmaceutically active substances,

are soluble or sparingly soluble in water, and wherein the salt and/or protein are present in the

composition in an amount of from 5 Wt.% or less, such that the composition is capable of

being dissolved in an aqueous solution to form a drink product.

Without being bound by theory, it is believed that he presence of a relatively small quantity

of salt and/or protein is sufficient to render the composition stable for storage when dissolved

in an aqueous solution. Known compositions which are designed for dissolution and

consumption are not stable for storage, and instead comprise large quantities of salts and

other excipients to aid in dissolution. For example, such products comprise large quantities

of citric acid and sodium hydrogencarbonate in order to generate effervescence which aids

dissolution and palatability of the product. However, these salts destabilise the

pharmaceutical ingredient in these quantifies, rendering the compositions unsuitable for

storage in dissolved form.

Preferably the salt and/or protein is present in an amount of from 0.0016 wt.%, more

preferably from 0.0019. wt.% and most preferably from 0.001-1 wt.%.

The phannaceutical may be any pharmaceutical that is soluble or sparingly soluble in water,

and is not otherwise limited. Preferably, the pharmaceutical comprises an analgesic, and

more preferably it comprises paracetamol (acetaminophen).
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The composition may comprise further additives as desired. It is especially preferred that the

composition finther comprises a carbohydrate, The carbohydrate may be present in the

composition in an amount of from 0—20 wt.%, preferably from 01-20 wtfl/u, most preferably

from 0.1—10 wt.%.

In a still further embodiment, the present invention provides a composition comprising:

(a) one or more pharmaceutically active substances; and

(b) 20 wt,% or less carbohydrate and/or 5 wt.% or less protein;

wherein at least One of the pliarmaceufically active substances is capable of forming a

suspension in water, such that the composition is capable of being suspended in an aqueous

solution to form a drink product.

Without being bound by theory, it is believed that he presence of a relatively small quantity

of carbohydrate is sufficient to render the composition stable for storage when suspended in

an aqueous solution, by controlling the viscosity of the solution. As discussed above, known

compositions which are designed for dissolution and consumption are not stable for storage,

and instead comprise large quantifies of carbohydrates and/or other excipients such as salts to

aid in dissolution and snapension. Such products, in common with those for dissolvable

species, often comprise large quantities of citric acid and sodium hydrogencarbonate in order

to generate effervescence which aids dissolution and palatability of the product, However,

these salts destabilise the pharmaceutical ingredient in these quantities, as discussed above.

The one or more pharmaceutically active substances in this embodiment of the invention are

not especially limited, provided that they are capable of forming a suspension in aqueous

solution. Preferably, the one or. more pharmaceutical agents are selected fironi ibuprofen,

ioratadine, ranitidine, and cetirizine.

The composition may comprise further additives as desired. It is especially preferred that the

composition further comprises a salt, The salt, (and the protein ifpresent) may present in the

composition in an amount of from ()«20 wt.%, preferably fiorn 0.001-15 wt.%, more

preferably 0,001u10 wt.%, and most preferably 0,001w6 Wt.%i
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The composition according to any of the above embodiments may comprise a salt, as already

discussed, Any salt may be employed, provided that it does not adversely affect the utility of

the composition. Preferably, the salt is selected from sodium chloride, sodium citrate,

magnesium citrate, potassium chloride, potassium citrate, and sodium bicarbonate,

The composition according to any of the above embodiments may comprise a protein, as

already discussed. Any protein may be employed, provided that it does not adversely affect

the utility of the composition, Thus, the protein may be soluble, sparingly soluble, or may be

capable of forming suspension, or a colloidal suspension in aqueous solution. Typically the

protein is selected from a protein comprising lactoglobin, caseinate, and/or a protein derived

from whey and/or soya. When whey protein is employed, the whey protein preferably

comprises a whey protein extract comprising 60 Wt.% or more ofprotein.

The composition according to any of the above embodiments may comprise a carbohydrate,

as already discussed, Any carbohydrate may be employed, provided that it does not

adversely affect the utility of the composition. Preferably, the carbohydrate is selected from

maltcdextrin, modified starch, fiucto—oligosaccharides, lactose and galactose, When

maltodextrin is employed, it is preferred that the maltodextrin is selected from maltodextrin

with dextrose equivalent 4—8, maltodextrin with dextrose equivalent 8w12, and maltodextrin

with dextrose equivalent 18-20.

As already alluded to, the present composition is particularly advantageous, since it can be

readily made up into a ready—to-diinlc pharmaceutical product, with clear advantages to the

consumer. Thus, generally the composition is formulated such that the one or more

pharmaceutically active substances may be absorbed into the body via the digestive system.

Other pharmaceuticals and medicaments may be present in addition to the pharmaceutical

mentioned above, Such further pharmaceuticals are not especially limited, provided that they

do not interfere to the detriment of the effectiveness of the composition, The fiuflier

medicine may thus be selected depending on the nature of the illness that the composition is

designed to treat Thus, in some embodiments, the composition may comprises one or more
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further pharmaceutically active substances selected from antioxidants, nicotine,

phospholipids, immune stimulants, agents effective against vascular disease, antihistamines,

anti-obesity agents, agents effective against psoriasis, agents effective against an

alcohol~induced hangover, agents effective against an anaesthesia—induced hangover, agents

effective in the treatment of a cerebro vascular stroke, and agents effective in the treatment of

- bone disease.

In order to aid in dissolving or suspending the compositions of the present invention, the

phannaceutically active substances typically have an average particle diameter of less than

100 microns. HOWever, larger particle sizes are possible, provided that the

dissolution/suspension process is adapted accordingly. Preferably, the pharmaceutically

active substances haVe an average particle diameter of less than 30 microns.

The composition according to the present invention may comprise further components for

increasing the palatability of the readynto-drink product. Thus, the composition may

additionally comprise a simple sugar, if desired. Typically, the simple sugar is selected from

lactose, galactose, glucose, fi'uctose and any monomer sugar. The composition may further

comprise flavourmgs, preservatives, sweetening agents, antioxidants, phospholipids, energy

and/or immune stimulants, calcium and/or phytoestrogens. Such agents are well known in

the soft drinks industry, and any such agents may be employed in the present compositions,

provided that their effectiveness is not impaired.

The present invontion further provides a method of making a composition as defined in any

preceding claim, which method comprises blending the pharmaceutically active substance

with the salt, and/or the protein, andjor the carbohydrate, and/or any further ingredients, and

Isieving the blended ingredients through a screen to form the composition. Optionally, the

composition may be further processed into tablets, or other forms suitable for

dissolution!suspension, if desired.

Further provided by the present invention is a drink product comprising a composition as

defined in any preceding claim, which is dissolved or dispersed in aqueous solution. The

drink product is a medicinal product and is stable for storage as discussed above. Generally
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is in a ’one shot‘ dosage format, This means that when the whole drinks product is consumed,

the consumer receiVes a standard dose of the medicament or pharmaceutical present in the

drinks product, The drinks product is typically flavoured, coloured, and/or sweetened in

order to give it the taste and appearance of a soft drink. The concentration of the

pharmaceutical in the drink. product is not especially limited, and depends on the

pharmaceutical employed, Typical concentrations of pharmaceutical agent in solution range

horn approximately 1 ug/ml to approximately 70 nag/ml, The preferred type of product is a

one ‘shot‘ product, in which the drink can be finished in one swallow. The typical volume of

drinic in a single one 'shot’ dose Would be approximately 30 ml. Other products can be

envisaged in which the volume is greater or smaller than this. The concentration of the

pharmaceutical may be altered accordingly in order to ensure that a standard dose is still

delivered.

The drink product of the present invention typically exhibits a pH of from 2.8432, More

preferably it has a pH of from “3.3—4.5 and most preferably a pH of flora 3.8~4.4. This aids in

stabilising the pharmaceutical ingredient, and is also desirable from a palatability viewpoint

Such pH values are well suited to the addition of fi'uit flavours and/or juices, which have a pH

in a similar range,

The present invention also provides a rnethcd of making a drink product as defined above,

comprising dissolving or suspending a composition as defined above to form an aqueous

solution or suspension. The quantity of water or aqueous solution employed is not especially

limited, since it is the quantity of the pharmaceutical in the composition that determines the

correct standard close. Preferably sufficient liquid should be added to substantially fully

dissolve or suspend the pharmaceutically active ingredient. It is also preferred that the water,

or aqueous solution, employed is heavily vortexed, This aids dissolution/suspension and

allows lower quantities of additives to be employed.

The invention further provides a system for storing a medicinal product, which system

comprises a container and a closure, wherein the closure comprises a compartment in which a

composition may be stored separately from the contents of the container, and wherein the

closure finther allows the composition to be released into the container as required, The

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 109



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 110

WO 2064/004705 PCTIGBZOOSIQDZBGG
ll

container may be in the form of a bottle, sachet or other container suitable for holding a liquid

and is preferably formed from glass or plastics material. The closure may be any form of

closure, but is generally in the form of a cap or lid. The closure is preferably childpr'oof.

In the above system, the compartment (or chamber) typically contains a composition of the

present invention. However, the system is not limited to containing such compositions.

Preferably, the system compartment contains one or more pharmaceutically active

substances, which are unsuitable for storage in aqueous solution or in aqueous suspension.

The advantage of the system is that the composition may be stored in dry form, such that

even pharmaceuticals that are inherently unstable in aqueous solution may be stored (such as

aspirin). Preferably, the system comprises the correct quantity of solution in the container for

dissolving/susPending the pharmaceutical, avoiding normal consumer uncertainties in such

dry products that need to be dissolved on consumption.

Thus, it is preferred that the system comprises a pharmaceutical that is unstable in aqueous

solution or suspension. Typically, the pharmaceutical is an analgesic. Preferably, the

pharmaceutically active substance comprises aspirin.

The container may be empty if desired, in which case the consumer may fill the container

with water. Ifnecessary a level marker may be provided on the container for indicating the

optimum quantity of water to add. Preferably, however, the container comprises water. Any

type of water may be employed, such as distilled water, deionised water, tap water, still water

and sparkling water. Preferably, the water is flavoured and/or sweetened.

It is especially preferred that the system of the present invention is adapted such that the

contents of the closure compartment may be released into the container using a push

mechanism. A preferred mechanism is shown in Figure 1. Preferably, the compartment or

chamber is in communication with the container when the push mechanism is in the open

configuration, and communication is prevented when it is in the closed position. Preferably,

the compartment is isolated from the container by a haste—conical section of the push

mechanism, or a plunger, having an edge (cg. at the widest portion of the conical section)
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which abuts the casing of the closure” In the open position, the push mechanism edge sinks

below the bottom edge of the closure casing to expose a gap through which the composition

can fall into the communicating container.

Further provided by the present invention is a method for forming a medicinal drink. in the

container of a system as defined above, which method comprises:

(a) releasing the contents of the closure comparhnent into the container; and

(b) agitating the container to dissolve or disperse the contents of the closure

comparnnent in the contents of the container.

The invention also provides use of a composition as defined above in the manufacture of a

medicament that is effective as an analgesic, Preferably, the medicament is in the form of a

drink product

The invention will now be described in further detail by way of example only, with reference

to the following Figure, in which:

Figure 1, shows the operation and componentsof a preferred system according to the present

invention,

DESCRIPTION OF THE EVENTION

The invention refers to the solution of numerous problems inherent in the present

formulations of drugs by offering a ‘Readynto—Drlnlc‘ product comprising formuiations of

pharmaceutically active components without the addition of formwgiving substances that

might also have an effect on the efficacy and digestibility of the compressed tablets, Further,

the ‘Ready~to~Drinl§’ products are very convenient to handle,

In particular the present invontion aims to provide formulations for pharmaceutically actiVe

component using knowledge of the stabilisation of medicines in water combined with soft

drinks manufacturing expertise: the use of a range of quick and short release sugars that do

not provoke an insulin response in combination with a salt balance that is essentially isotonic

for rapid delivery of alt the components to the blood.
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Accordingly, the present invention provides a composition comprising one or more

phannaceutically active substances, wherein the composition is capable of being dissolved or

suspended in an aqueous solution to form a drink product.

The compositions comprising the pharmaceutically active substances are capable of being

dissolved or diapersed (suspended) in water, without the normally used additives for the

felmuiation of tablets, capsules, effervescent tablets, syrups, liquid filled capsules eto., thus

forming the ‘Ready—to—‘Drink‘ product,

Some pharmaceutically active substances, including aspirin, are not chemically stable in

water and cannot be maintained in their active form in aqueous solution for any length of

time, Therefore, it is required that these substances are kept separate from water until their

use is required. It is an object of the present invention to provide a specific container

integrated into the ‘Readyvto-Drinlc’ product that is capable of keeping the compositions

comprising the pharmaceutically active substances separate from the aqueous solution until

their consumption is required

Accordingly the ‘ReadyutouDrink’ product of the present invention finther comprises a drink

container including a closure, wherein the closure comprises a compartment in which a liquid

or dry composition can be stored separately from the contents of the container, and wherein

the closure further allows the liquid or dry composition to be released into the container when

desired allowing it to be dissolved or dispersed in the container contents.

A further" advantage of the present invention could be that a lower amount of the active

component is needed in this new application in the Ready—to~Drinks format, as it is very

likely that the bioavailability will be better. The drug enters the gastrointestinal tract in a

wellucl efined form and absorption can occur immediately.

Such 'Ready—tomDrinlc‘ products are Very convenient to the consumer and handling is very

easy. No special ‘glass of water' with an unspecified water~quantity or another drink must be
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available. Also the consumer cannot administer the drug with an inadequate drink. Thus

Through use of the invention of the Ready-to~Drinlcs it is guaranteed that me'conect dosage

in the correct solVent (water) is swallowed and very importantly the possibility of over-dose

is dramatically reduced, because it is only possible to ingest a limited amount of water per

hour.

In the case of R.eady—to»Drinks the rate of absorption of the medicines firom the mouth into

the bloodstream will be faster than, for example, a tablet as the drug is immediately ready for

absorption and does not need to be released from a tablet’s matrix through the process of

dissolution.

Above all, these Ready-to—Drinlc drug formulations offer the option to conceal a bad, e..g. a

bitter taste or smell by the addition of sweeteners, natural and or nature—identical flavours and

flagrauceso These sweeteners, natural flavours and flagrances could be chosen flour a variety

of components of which no side effects have been identified to date,

In addition, it is possible to use the active medicinal principle in combination with a base

solvent, such as a so-called functional drink, for which no side effects have been known to

date. For example, the use of a food supplement appetite suppressant hydroxycitric acid in

combination with an anti~obesity drug.

In some cases a medicinally active compound is not structurally stable from a chemical point

of View, and even cannot not be stored stably in the special chamber integrated into the cap,

In this case it is necessary to prepare a special powder/granulate of the medicinal active

component to be able to automatically weigh and dose the component with the necessary high

precision into the Special container integrated into the cap and/or fill the chamber in an inert

atmosphere.

The Ready—to Drink system can in particular he applied to analgesics, specifically the best—

lcncwn analgesics, acetaminophen (paracetamol), ibuprofen and aspirin. Accordingly the
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invention is exemplified below in terms of these pharmaceutically active substances.

Howover, it is noted that the R.eady~to~Drinl<s system can be applied to any number of 

pharmaceutically active substances that are capable of being absorbed into the body-via the

digestive system. The present invention therefore covers formulations comprising one or

more pharmaceutically activo substances selected from antioxidants for assisting the fight

against physiological stress, nicotine to aid the quitting of cigarettes, combinations of

phospholipids for assisting liver function, immune stimulants, agents effective against

vascular disease (in particular cardiovascular disease and atherosclerosis), antihistamines,

anti—obesity agents, agents effective against psoriasis, agents effective against an alcohol—

induced hangover, agents effective against an anaesthesia-induced hangover, agents effective

in the treatment of a cerebrovascular stroke, agents effective in the treatment ofbone disease

such as calcium and phytoestrcgens and agents that aid weight loss such as hydroxycitric

acid,

In one embodiment of this invention a single analgesic (acetaminophen, aspirin or ibuprofen)

is combined with simple, dimeric and/or polymeric sugars, anions and cations, flavourings,

stabilisation ingredients, preservatives and sweetening agents to produce a flavoured drink

with good shelf life for the convenient and immediate consumption of an analgesic to deliver

fast relief from pain with an acceptable taste and mouth feel.

Preferably the analgesic is provided in a quantity for a specific medical efficacy. More

preferably the product comprises 10 mg to 2000 mg of analgesic in a serving size of. 10 ml to

500 1111. More preferably the serving size is 100ml to 25 01131.

Typically the invention contains 100mg to 700mg of analgesic in a solution of ca 4%

carbohydrates, with nature identical flavourings, in a still (non~carbonated) spring water.

The drink product preferably comprises 01 to 20 wt,%% carbohydrates, more preferably 1 to

7 wt.% carbohydrates, The carbohydrates can be complex carbohydrates or simple sugars.

The complex carbohydrates can be oligosaccharides or polysaccharides, Preferably the

complex carbohydrate is maltodextiin, derived from potato or more preferably derived from
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wheat. The simple sugars can be lactose, glucose, finctose, galactose, dextrose or any

The complex carbohydrates and simple sugars can also be substituted using either a single

different complex carbohydrate alone or in combination with other simple sugars.

Alternatively the complex carbohydrate can be the same type but be a combination of

different chain lengths e.g. one part DE (Dextrose Equivalent) 8, one part DElO—12 and one

part DEIS W20.

The sugars in the think may be balanced in order that the osmolarity of the solution is

isotonic.

Sugars can be added either individually or in combination. Further, artificial sweeteners such

as acesulfame K or sucrolcse, or a combination of artificial and natural sweeteners can be

used.

Further the drink product may comprise citric acid and/or ascorbic acid as well as potassium

chloride, sodium chloride andfcr sodium bicarbonate.

Additionally the drink product may comprise other flavourings that would result in the

product being orgauoleptically acceptable, depending on target consumer preference.

Flavourings such as lemon emulsion or grapefiuit flavour may be added. Cooling agents such

as clove oil or maltol can be added at organoleptically acceptable levels to detract from the

burning taste of the active pharmaceutical ingredient.

The drink product may fiuther comprise preservatives such as potassium sorbate and/or

sodium benzoate.

prreservatives are not required a form of pasteurisation can be used instead, provided none

of the ingredients were heat labile. Another alternative would be dosing with 100-300me

dimethyl dicarbonate and the mandatory quarantining of'the product for 24 hours“
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The ready—to—drinlcs product preferably comprises distilled water, spring water or mineral

water, or any grade of water snitabMoLthe manufacture of medicines. In a further

embodiment an increase in the speed of absorption of the pharmaceutical active component in

the Ready-to-nbrinlcs may be facilitated by carbonating the drink, thus increasing the surface

area of the liquid interacting with the absorbing surfaces of buccal epithelia cells or mucosal

lining of the stomach

Typically, a dry blend is made of all the components, excluding the preservatives and

sweeteners This blend is dispersed into water in a syrup tank to make a concentrate. A pre~

dissolved solution(s) of sweetener and or preservative is then added. The concentrate is then

mixed in—line with spring water and bottled aseptically on a standard neckmhandling bottle

filling linen Throughout, the process is GIVE? compliant and all ingredients used are to USP

standards In addition, during the inwline mixing stage either dimethyl carbonate (known as

the Velcrin process) or ozone or hydrogen peroxide may be used to finther sterilise the

product or the final capped product subjected to sufficient irradiation to ensure its

sterilisation.

In a further embodiment of the invention the ready~to~drinlcs product comprises an active

pharmaceutical ingredient that is insoluble or substantially insoluble in water, In order to

disperse a medicine that is insoluble in aqueous solution typically two routes are available —

emulsification or use of traditional viscosity increasing agents such as gear guru and or

xanthurn gums. However, according to this invention the viscosity of the of the solution is

raised using a combination of complex, but biologically digestible complex carbohydrates

andfor proteins, that allow an effective and sustainable dispersion of the insoluble or partially

insoluble pharmaceutically active ingredient to be achieved

In one aspect of the invention the pharmaceutically active ingredient is ibuprofen.

Preferably the ibuprofen is provided in a quantity for a specific medical etficacy. More

preferably the drink product comprises 1i) mg to 2000 rug of ibuprofen in a serving size of 10

ml to 500 min More preferably the serving size is 1001131 to 2501111. Most preferably the drink

product comprises 100 mg to 500 mg of ibuprofen.
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Preferably the ibuprofen has an average particle diameter of 5 to 100 microns, more

preferably 5 to 50 microns, more referabl WedprefiemhlyitojLw
microns.

The bulk density of the active pharmaceutical ingredient is established by standard means

(egi decanting the active pharmaceutical ingredient into a prewweighed measm-ing container,

noting the volume it occupies and calculating its mass (kg) per litre). This method is limited

to active pharmacautical ingredients with bulk densities ofno more than 3 kg/litrew

Preferably the ibuprofen has a built density of between 0.08 and 2 lcg/litre, more preferably

0.08 and 1.5 kg/litre, more preferably 0.08 and 1.0 kg/litre, more preferably 008 and 0.7

leg/litre, most preferably 0.08 and 0165 lcg/litre.

The bulk density of the active pharmaceutical ingredient should be equivalent to that of the

complex carbohydrate and the protein :t. 20%.

In this embodiment of the invention the complex carbohydrate is maltodextrin, preferably

present at Oil to 20% WW, more preferably 2 to 20% WW, most preferably 4 to 20% What

In a further preferred embodiment of the invention the maltodextriu is dextrose equivalent

4—8, more preferably dextrose 8—1.2, more preferably dextrose equivalent 10-12.

However, the complex carbohydrate can be replaced by one or a combination of indigestible
complex sugars, for example fructooligosacchandes.

The protein is derived from milk or soy eg. iactoferrin from milk or an ensemble of whey

protein isolate or protein hydrolysates from soy or whey, In a preferred embodiment of the

invention the protein is derived from Whey,

Fractions of own 35% whey protein, more preferably error 55% Whey protein, more

preferably over 80% Whey protein, most preferably an instantised (agglomerated to aid

aqueous solubility) ofmore than 90% whey protein content is used,
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However, the Whey protein can be totally or partially replaced as an ingredient by any soluble   

human digestible form of protein, or peptides or combination of peptides, provided that they

were soluble or formed a colloidal suspension in the finished product. These proteins can be

hydrolysed or fragmented in order to aid their solubility in aqueous solution.

In a preferred embodiment of the invention the final protein concentration in the drink is 0.1

to 40 % w/v, more preferably 240% w/v, eVen more preferably 10 to 40% and most

preferably 20~40% W/V.

In a preferred embodiment of the invention the R.eady-to~Drinl§ container consists of a plastic

or glass bottle with preferably between 1001331 and .300ml capacity and the closure comprises

a lid or a cap. More preferably the bottle is an opaque PET bottle, with tamper-evident

281nm closure and label.

The Ready—to—Drinlcs bottles are conceived in such a way that they are easy to open by adult

consumers. The cap is specially designed so that children cannot open it Without having read

or understood the necessary procedure of how to press and turn the cap to open the bottle

(“child proof cap”). The cap might be designed such that it can only be opened once and

cannot be used to reseal the medicine’s container —‘ thus preventing storage of a part dose and

reducing the possibility of incorrect consumption.

In a further embodiment of the invention the ready~to~drinlcs product comprises an active

pharmaceutical ingredient that is substantially water labile and does not remain stable in

aqueous solution. Accordingly this active pharmaceutical ingredient is mixed or blended

with the other ingredients as described above into a dry composition. However this dry

composition is not mixed with the aqueous solution until its use is required.

In order to accommodate the dry composition a further aspect of the invention is that the

closure cap of the ready to drink container may include a compartment in which the

composition comprising the pharmaceutically active compound or a combination of

pharmaceutically active compounds, are stored until consumption of the Ready-~to~Drinl{s is

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 118



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 119

WO 2004/034705 PCTIGBZOOfi/OOZSGG
20

required“ By pressing and/or turning the cap the active ingredient falls into the water This

_____de3dce_alma;zs_has_t9_he_uaed_if_the_n1edicinal active compound is not stable from a chemical

structure point of View erg" water labile.

If this closure cap with the integrated chamber for the medicinal active component is applied

it is Opened by pressing and turning the special child proof cap.

The Ready—to—Drinlcs should either be taken before meals (that is on an empty stomach) to

increase the amount of drug absorbed into the system or taken after meals (in cases where the

medicinal active component may cause irritation to the gastrointestinal tract). The proper

administration time is the same as recommended for the drug in e. g" tablet format.

BXAWLES

The present invention will now be described in more detail, by way of example only, with

reference to the following specific embodiments.

Example 1 — Solution ofParacetamol in water

Final Amounts in Ready to Drinlc Paracetamol

Pack size 150 ml

  
 

Ingredients
Paracetamol

Citric acid

Lemon emulsion

Gra- efruit flavour

Potassium sorbate

Sodium benzoate

Acesulfame K

Colom’ings
Carbonated water with (302 to 2.6 vols

Or simply water to

 

 

 

 
  
 

  
 

 

 

 

 
 

 
 
 

  

 

 
 

The process for the manufacture of a still finished product requires the accurate weighing out

of the materials listed above. The medicine, citric acid and acesulfame K are then pre-blended
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in a double—cone blender, typically 3000 litre capacity for 10 minutes, and the resulting blend

is than sieved throusha fins assassins.tirelessly-£90...eisr9fls......................................

A typical batch size for the product is 10,000 litres ca 66,600 bottles. A standard 10,000 litre

mixing tank with a horizontally rotating agitator (40 rpm) is filled with ca 1,000 litres of

reverse osmosed water and the blended ingredients added. Stirring takes place for 20 minutes

until a homogeneous suSpension is present. At this tirne a further 7,500 litres of reverse

osmosed water is added and stirring is reduced to half the previous Speed for 10 minutes.

During this period the preservatives are dissolved in 5 litres of water at 55 degrees Celsius.

The preservatives are then added, followed by the flavourings. The volume is finally rnade up

to 10,000 litres and stirring is switched on at 20 rpm for the remainder of the process.

In the case of a carbonated finished product. The blended product is first suspended in 1,000

litres. Mixing is as above. Next the warm preservative solution is added and then the

flavourings. The volume is then made up to 1,600 litres and mixed in line with carbonated

reverse osmosed Water and bottle off“ Dispersion is achieved in line by small constrictions

every 2 metres in the stainless steel pipe—work.

The filling process occurs on standard sofi‘vdrinlcs industry neckmhandling equipment with

positive clean air flow across all points where the beverage is exposed to air. Typical

achievable fill rates are 28,000 bottles per hour.

As a result of the metallic taste profile of paracetamol, grapefi‘uit is used as one of the better

masking flavourings. It is possible to substitute for other flavours that would also be

organoleptically acceptable, depending on a consumer’s preference. Similarly, Where

required the artificial sweetener could be substituted for other individual artificial sweeteners

or combinations of artificial sweeteners. Sugars such as dextrose, glucose or fructose could

also be added to sweeten —- either individually or again in combination. lfpreservatives were

not required a form of pasteurisation would be used instead, provided none of the ingredients

were heat labile.
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Example .2

This example concerns paracetamol in an isotonic solution for the treatment of

alcohol induced hangover.

This product is provide in 250 ml package and delivers 1.000 mg of paracetamol in an oral

reliydration base which is isotonic (L336 minolll osmolarity). The process of manufacture is as

identical to that in example I above, however the routine necessary for artificial sweeteners is

omitted as they are not present in the formulation.

Final Amounts in Ready to Drink Paracetamol in

Isotonic Solution

Pack size 250 ml

grammes

LOGO

Citiic acid 0 396

Lemon emulsion

Gra - efruit flavour

Potassium sorbate

 
 

 

 

 
 
 

 

 
The process is as in example 1 above except the medicine, citric acid, sodium chloride,

potassium chloride, sodium bicarbonate, glucose, sucrose and fructose are pie—blended in a

doubleucone blender, typically 3000 litre capacity for 20 rrfinutes, and the resulting blend is

then sieved through a fine gauge screen, typically 100 microns.

A typical batch size for the product is 10,000 litres ca 40,000 bottles~ A standard 10,000 litre

mixing tank with a horizontally rotating agitator (50 rpm) is filled with ca 2,000 litres of

reverse osmosed water and the blended ingredients added. Stirring takes place for 25 minutes

until a homogeneous suspension is present. At this time a further 7,000 litres of reverse
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osmosed water is added and stirring is reduced to half the previous speed for 10 minutes,

Ewing this Patios. theeservantsareassolvedmsmsofwater atSSdegreescelsms .

The preservatives are then added, foliowaad by the flavouringsr The volume is finally made up

to 10,000 litres and stirring is switched on at 20 1pm for the remainder of the process"

In the case of a carbonated finished product, The blended product is first suspended in 1,000

litres Mixing is as above“ Next the warm preservative solution is added and then the

flavouzings. The volume is then made up to 1,600 litres and mixed in line with carbonated

reverse osmosed water and bottled oft: Dispersion is achieved in line by small constrictions

every 2 metres in the stainless steel pipe‘work.

It is possible to substitute for other flavours that would also be organoleptically acceptable,

depending on a consumer’s preference. Similarly, Where required the artificial sweetener

could be substituted for other individual artificial sweeteners or combinations of artificial

sweeteners. Sugars such as dextrose, glucose or fructose could also be added to sweeten w

either individually or again in combination" If preservatives were not required a form of

pasteurisation would be used instead, provided none of the ingredients were heat labile. Or

dosing with IODppm of dimetbyl dicarbonate and the mandatory quarantlning of the product

for 24 hours may be appropriate.

Example 3

One modification of the above formulation would be the substitmion of glucose and sucrose

with a combination of complex and simple sugars that are less insulinogenic:
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Final Amounts in Ready to Drink Paracetamol in

 

 

 

Here the preublend would contain the medicine, citric acid, sodium chloride, potassium

chloride, sodium bicarbonate, maltodextrin and lactose. Lactose could be further substituted

for galaotose. The manufacturing process would be as described for the isotonic version

stated immediately above.

Again flavours could be omitted or substituted to meet the organoleptic requirements of the

target consumer‘ Similarly, the artificial sweetener (acesulfaine K) used to sweet in

replacement for the glucose that was omitted, could itself be replaced by another artificial

sweetener eg. sucr‘olose or a combination of artificial or natural sweeteners, The complex

carbohydrate (maltodextrin) and simple sugar (lactose) could also be substituted using either

a single different complex carbohydrate alone or in combination with other simple sugars. Or

the complex carbohydrate could be the same type but be a combination of different chain

lengths eg. one part DE (Dextrose Equivalent) 8, one part DEW-~12 and one part DB18~20.

Example 4

It is envisaged that where the medicine is substituted with for example a poor tasting

compound like ibuprofen it Would also be desirable to use a method as desciibed elsewhere in

this patent to suspend the insoluble medicine and also a cooling agent to delract floor the
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burning taste of the product, such a cooling agent could be extract of clove oil or maltol.

.....................I11656 would be addedatlevelsthat would surprise an organolepficailxapfimable bsr_§tasé_«_______ _

Suspension of Ibuprofen in water:

Final Amounts in Ready to Drink Ibuprofen

Pack size 150 ml

 

Ingredients
Iburofen 0.400

Citric acid 1.500

Maitodextn'n 6.000

Isolated protein ... 4.000
Lemon emulsion 0.150

 

 

Graefruit flavour 0.083

Potassium sorbate (preservative)

Sodium benzoate (preservative)

Acesulfame K (artificial

sweetener) 0.054
ifneeded

 
 

In order to achieve an effective and sustainable dispersion of ibuprofen in water it is first

necessary to blend the ibuprofen with a combination ofrnaltodextrin (DE 10-12) and isolated

protein, eg. lactofenin from milk or an ensemble of whey protein isolate. The medicine, the

modified starch and the protein are placed in a large stainless steel container ca 2000 litres in

no particular order and a nozzle capable of dispensing clean air at ca. 40 PSI is mounted 40

cm above the top of the powder on a rotating propeller. The unit is sealed and the rotator spun

at 40 RPM for 3 minutes and then the air is switched on at 40 PSI for a further 5 minutes. At

the end of this time both the air and the rotator are switched off and the unit remains sealed

for a further 10 minutes. This pre blend is then transferred to a standard 3000 litre double

cone blender at blending performed at 40 RPM for 5 minutes. The citric acid and sweeteners

are then added to the blender and blending starts as before for an additional 10 minutes. The

blended powder is then put through the same process as above with the addition of

preservatives etc applied as before.

It is possible to substitute for other flavours that would also be organolepfically acceptable,

depending on a consumer’s preference- Similarly, Where required the artificial sweetener
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could be substituted for other individual artificial sweeteners or combinations of artificial

sweeteners... Sugars. suah as... dextrose. sleeps:.Qt..ft149t0.5¢._99E14..fi§1$9 headset t9...SW§el3¥1: _ 

either individually or again in combination. If preservatives were not required a form of

pasteurisation would be used instead, provided none of the ingredients were heat labile.

Example 5

Another alternative would be closing with 100ppru dimethyl dicarbonate. For the purpose of

dispersion and suspension the complex carbohydrate could be replaced by one or a

combination of complex sugars, for example fructo-oligosaccharides. Similarly the protein

component maybe replaced by an ensemble of peptides or combination ofproteins other than

those derived from milk, provided that they were soluble in the finished product.

Suspension of Ibuprofen in water:

Final Amounts in Ready to Drink Ibuprofen

Pack. size 125 ml

  
 
 

Gr‘annnes

0.400

1.500

 

 

  
  

  
  

  

Citric acid

 Maltodextrin 6.000

Isolated Whey rotein instantised) 4.000
Lemon emulsion flavour 0.150

Gra efruit flavour 0.083

Potassium sorbate (-reservative) 0.045

S cdiurn benzoate (- reservative) 0. 023

Acesulfaine K artificial sweetener) 0.054

Colourings if needed
Us to 125

 

 
 
  

 
 
 

In order to achieve an effective and sustainable dispersion of ibuprofen in water it is first

necessary to blend the ibuprofen with a combination of maitodextrin (ideally DE 10—12) and

isolated protein, eg. lactoferriu flow will: or an ensemble of whey protein isolate or protein

hydrolysates from soy or whey.
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This is a key inventive step: in order to disperse a medicine that is insoluble in aqueous

....solution typicallytvto....rautsa.ars available ." remflsifisafion DI. 1.1.5.5 9f tradifisnal .VlSCOSl'FY 

increasing agents such as guar gum and or xanthum gums. Here neither are used a

combination of complex, but biologically digestible complex. carbohydrates and proteins are

used.

The particle size of the Active Pharmaceutical Ingredient (API) is selected to be between 5

microns and 30 microns.

The hull: density of the Active Pharmaceutical Ingredient (API) is first established by

standard means (eg decanting the API into a prewweighed measuring containing, noting the

volume it occupies and calculating its mass (kg) per litre). In this example ibuprofen of 0.6

lcg/litre is suitable. This method is limited to APIS with bulk density of more man .3 kg/litre.

The bulk density of the carbohydrate polymer and the protein should be matched to the bulk

density of the API.

The medicine, the modified starch and the protein are placed in a large stainless steel

container ca 2000 litres in no particular order and a nozzle capable of dispensing clean air at

ca 40 PSI is mounted 40 cm above the top of the powder on a rotating propeller. The unit is

sealed and the rotator spun at 40 RPM for 3 minutes and then the air is switched on at 40 PSI

for a further 5 minutes. At the end of this time both the air and the rotator are switched off

and the unit remains sealed for a further 10 minutes. This pre blend is then transferred to a

standard 3000 litre double cone blender at blending performed at 40 RPM for 5 minutes. The

citric acid and sweeteners are then added to the blender and blending starts as before for an
additional 10 minutes. The blended powder is then put through the same process as above

with the addition of preservativas etc applied as before.

it is possible to substitute for other flavours that would also be organoleptically acceptable,

depending on a consumer’s preference. Similarly, Where required the artificial sweetener

could be substituted for other individual artificial sweeteners or combinations of artificial

sweeteners" Sugars such as dextrose, glucose or fructose could also be added to sweeten —
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either individually or again in combination. if preservativeswere not required a form of

Another alternative would be closingwith loo—300151315 dimethyl dicarbonate and the I I

mandatory quarantining of the product for 24 hours may be appropriate“

For the purpose of dispersion and suspension the complex carbohydrate could be replaced by

one or a combination of indigestible complex sugars, for example fincto-ohgosaooharides.

Similarly the protein component maybe replaced by an ensemble of peptides or combination

of proteins other than those derived from milk, provided that they were soluble or formed a

colloidal suspension in the finished product.

Example 6

This example concerns an ibuprofen suspension in an isotonic solution for the treatment of

alcoholuindueecl hangover.

This product is provide in 250ml package and delivers 400mg of ibuprofen in an oral

rehydration base winch is isotonic (336mmol/l osmolarity). The process of manufacture is as

identical to that in example 4 above, however the routine necessary for artificial SWeeteners is

omitted as they are not present in the formulation.
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Final Amounts in Ready to Drink Ibuprofen in

.. Isotsnisfiomtios...

Pack size 250 ml

Ingredients

Ibuprofen
Citric acid

 

Fructose

 
 

The process is as in the above example except the medicine, citric acid, sodium chloride,

potassium chloride, sodium bicarbonate, glucose, sucrose and fiructose are subjected to the air

blending as above and the resulting blend is then sieved through a fine gauge screen, typically

200 microns.

A typical batch size for the product is 10,000 litres ca 40,000 bottles. A standard 10,000 litre

mixing tank with a horizontally rotating agitator (50 rpm) is filled with ca 2,000 litres of

reverse osmosed water and the blended ingredients added. Stirring takes place for 25 minutes

until a homogeneous suspension is present. At this time a flirther 7,000 litres of reverse

osmosed water is added and stirring is reduced to half the previous speed for 10 minutes.

During this period the preservatives are dissolved in 5 litres of water at 55 degrees Celsius.

The preservatives are then added, followad by the flavourings. The volume is finally made up

to 1 0,000 litres and stirring is switched on at 20 rpm for the remainder of the process.

It is possible to substitute for other flavours that would also be organoleptically acceptable,

depending on a. consumer’s preference. Similarly, where required the artificial SWeetener

could be substituted for other individual artificial sweeteners or combinations of artificial

sweeteners. Sugars such as dextrose, glucose or fructose could also be added to sweeten;

either individually or again in combination, however this would clearly modify the
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osmolarity of the solution and it may not longer be isotonic. If preservatives were not

. seated if??? Pf..Peeisusissfisawsuld. be. 1.35.361. instead. wooded. none. oft-he. ingredients. .. . . . _. ,

were heat labile. Or dosing with 100600me of dimethyl dicaibonate and the mandatory

quaranfining of the product for 24 hours maybe appropziate.
“

Example 7

One modification of the above formulation would be the substitution of glucose and sucrose

with a combination of complex and simpie sugars that are less insuh'nogenic.

Final Amounts in Ready to Drink Ibuprofen in

Isotonic Salts and Complex and Simple Sugars

Pack size 250 ml

Ingredients

“Ibuprofen
Citric acid

Lemon emulsion

Gran efi‘nit flavour

Potassium sorbate

Sodium benzoate

Sodium chloride

Potassium chloride

Sodium bicarbonate

Maitodextrin

Acesulfame K

Lactose

 
Here the pro—blend would contain the medicine, citric acid, sodium chlofide, potassium

chlon'de, sodium bicarbonate, maltodextrin and lactose. Lactose could be further substituted

for galactose. The manufacturing process Would be as descxibed for the isotonic version

stated immediately above.

Again flavours could be omitted or substituted to meet the organoleptio requirements of the

target consumer, e.g. the addition of a cooling agent to detract from the burning taste of the

API, such a cooling agent could be extract of clove oil or maltol, These would be added at

levels that would provide an organoleptically acceptable beverage.
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Similarly, the artificial sweetener (acesulfarne K) used to sweet in replacement for the

glucose that was omitted, could itself be replaced by another artificialmsweetener' e..g

sucrolose or a combination of artificial or natural sweeteners. The complex carbohydrate

(maltodextrin) and simple sugar (lactose) could also be substituted using either a single

different complex carbohydrate alone or in combination with other simple sugars. Or the

complex carbohydrate could be the same type but be a combination of different chain lengths

eg. one part DE (Dextrose Equivalent) 8, one part 132131042 and one part 13318—20.

Example 8 — Aspirin dosed into the cap~integrated container

Aspirin is unstable in water and could not be made as a Ready to Brink With a shelf life of

any commercially useful period. Instead a cap that is both ohildproof and also houses a

compartment has been designed, into which aspirin has been previously dispensed. During

the production process the standard 28 mm wide closure is screwed onto 150 m1 bottle which

contains either simple water or flavoured water or sweetened and flavoured water. The

process of unscrewing the novel cap from the container results in the comparlment holding

the medicine to Open and diapense the medicine into the liquid in the container to produce the

Ready to Drink medicine for immediate consumption. Figure 1 sets out the in principle

design of such a cap with integrated medicine compartment.

It is possible to construct numerous different designs that result in the action of unscrewing

the closed cap fitted to the container such that the integrated medicine compartment opens

concomitantly.

The Production of a standardized medicinal extract from tobacco leaves to produCe a drink

containing nicotine at 2mg, 4mg and Song per bottle.

The process is as follows: pre-dried tobacco leaves are first ground to produce a series of

flakes. A standard industrial lcibbler is suitable. Subsequently, batch lots of 500 kg are placed

in a large muslin sack, the sack sealed by drawing of a draw string and the sealed sack

immersed in a 10,000 litre tank containing 5,000 litres of reverse osmosed water with sodium
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metabisulphite present at 500 pm and the solution’s temperature maintained at 80 degrees

..Celsius-..As rater. agitators.seesaw the. tsets.ss€i...sstai 40 W This is WWW 0’1 for 5

minutes. At the end of this period the sack is removed fromthetank, pressed toextracttheIIIIIIII
balance of water from it, the tank covered and the thermostat switched off. A sample is taken

and a HIPLC assay run to determine the nicotine content of the solution. The tank is allowed

to cool to 55 degrees at which point the solution is ready for bottling” The total volume of the

solution is then adjusted using reverse osmosed water containing sodium metabisulphite at

100 ppm to the desired 2mg or 4mg or 6mg or 8mg nicotine content per 250ml. Bottling

again takes place on a standard bottling line with positive pressure clean air flow over all

points where the liquid is exposed to the atmosphere.

Alternative methods known in the art may be used to circumvent the microbiological risk of

using natural products in this process. Examples include other preservatives or combinations

of' preservatives such as sodium benzoate and or potassium sorbate, flash pasteurisaticn or

other forms of pasteurisation, or hot filling the product. Or again lOOpprn of dimethyl

dicarbonate may be added and the product quarantined for 24 hours,

Organoleptically the product tastes very much like black tea and for some markets it may be

necessary to add either natural or artificial sweeteners or a combination of both. These are

added post steeping of the leaves and in an amount and manner described elsewhere above"
w

The process may be further modified such that the bag is replaced with some other enclosure

that allowed water to circulate through a coliection of whole or fi‘agrnented leaves.

Alternative temperatures and steep times may be employed to accommodate the natural

variation in the starting material e.g. its Water and or wax content and or fibre content all have

an impact on the extraction temperatne and the period of extraction.

The resulting nicotine containing water otters a good alternative to current nicotine gums and

patches available to aid the quitting of cigarettes. It provides a rapid means of delivering the

nicotine and also stilt allows the user to hold something — a cup or bottle in their hand _—

which is also considered an important part of the addiction
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It is also possible that other addictive drugs may be solubilised and provided in water and that

a range of naturally occurring medicines derived from plant matter may be extracted in a
similar manner to the above.
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CLAMS

1 A composition comprising:

(a) one or more pharmaceutically active substances; and

(b) a salt, and/or a protein, andfor a carbohydrate;

wherein the composition is capable of being dissolved or suspended in an aqueous solution to

form a drink product, in which the pharmaceutically active substance is suitable for storage.

2. A composition according to claim 1, wherein the one or more pharmaceutically active

substances comprise one or more analgesics.

3, A composition according to claim 2, wherein the one or more analgesics are selected

from ibuprofen and acetaminophen

4. A composition comprising:

(a) one or more pharmaceutically active substances; and

(b) a salt, and/or a protein;

wherein the salt and/or the protein, and at least one of the pharmaceutically active substances,

are soluble or sparingly soluble in water, and wherein the salt and/or protein are present in the

composition in an amount of 5 wt.% or less, such that the composition is capable of being

dissolved in an aqueous solution to form a drink product,

5. A composition according to claim 4, wherein the one or more pharmaceutically active

substances comprise paracetamol.

6. A composition according to claim 4 or claim 5, which composition further comprises

a carbohydrate“

'7. A composition according to any of claims 46, wherein the carbohydrate is present in

the composition in an amount of from 0.10.0 wt,%.
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8, A composition comprising:

(a) one or more pharmaceutically active substances; and

(b) 20 wt;% or 193;;"""E'Qisiiiigiézaie and/0:5"""wt%crlessprotem

wherein at least one of the pharmaceutically active substances is capable of forming a

suspension in water, such that the composition is capable of being suspended in an aqueous

solution to form a drink product,

9, A composition according to claim 8, wherein the one or more pharmaceuticaily active

substances are selected from ibuprofen, loratadine, ranitidine, and cetirizine,

10. A composition according to claim 8 or claim 9, which composition further comprises

a salt.

11. A composition according to any of claims 8-10, wherein the salt, andfcr the protein if

present, is present in the composition in an amount of fiom 0.001-15 wt,%.

12. A composition according to any preceding claim, wherein the salt is selected fiom

sodium chloride, sodium citrate, magnesium citrate, potassium chloride, potassium citrate,

and sodium bicarbonate.

1.3, A composition according to any preceding claim wherein the protein is soluble,

sparingly soluble, or is capable of forming suspension, or a colloidal suspension in aqueous

solution,

14. A composition according to any preceding claim, wherein the protein is selected fiom

a protein comprising lactoglobin, caseinate, andfor a protein derived fiom whey and/or soya.

15. A. composition according to claim 14, wherein the whey protein comprises a Whey

protein extract comprising 60 wt.% or more ofprotein.

16. A composition according to any preceding claim, wherein the carbohydrate is selected

from maltodextrin, modified starch, fructo~oligosaccharides, lactose and galactose.
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17, A. composition according to claim 16, wherein the maltodexirin is selected fiom

maiidééisinmvfia; Essa;”'ggataggt't'L'é; maltodextrmwrthdextroseequivalentB12and

maltcdexnin with dextrose equivalent 18-20.

18, A composition according to any preceding claim, wherein the composition is

formulated such that the one or more pharmaceutically active substances may be absorbed

into the body via the digestive system.

19. A. composition according to any preceding claim, which composition comprises one

or more further pharmaceutically active substances selected from antioxidants, nicotine,

phospholipids, immune stimulants, agents efi‘ective against vascular disease, antihistamines,

antiuohesity agents, agents effective against psoriasis, agents effective against an

alcohol—induced hangover, agents effective against an anaesthesiadndnced hangover, agents

effectiVe in the treatment of a cerebro vascular stroke, and agents effective in the treatment of

bone disease.

20, A composition according to any preceding claim, wherein the pharmaceutically active

substances have an average particle diameter of less than 100 microns,

21., A composition according to claim 20, wherein the pharmaceutically active substances

have an average particle diameter ofless than 30 microns

29.. A composition according to any preceding claim, wherein the composition

additionally comprises a simple sugar,

23. A composition according to claim 22, wherein the simple sugar is selected from

lactose, galactose, glucose, fructose and any monomer sugar.

24. A, composition according to any preceding claim, wherein the composition further

comprises flavourings, preservatives, sweetening agents, antioxidants, phospholipids, energy

andfcr immune stimulants, calcium and/or phytoestrogens.
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25.. A method of making a composition as defined in any preceding claim, which method

flcompnbegblendlngthephalmpéefilmcaflyaétwesubstance mthfllesalt, andjorflleprotemgq . ...

and/or the carbohydrate, and/or any further ingredients, and sieving the blended ingredients

through a screen to form the composition.

26- A drink product comprising a composition as defined in any preceding claim, which is

dissolved or dispersal in aqueous solution.

27. A drink product according to claim 26, which drink product exhibits a pH of from

2.8»82.

28. A. method of making a drink product as defined in claim 27, comprising dissolving or

suspending a composition as defined in any of claims 1-24 to form an aqueous solution or

suspension.

29. A. system for storing a medicinal product, which system comprises a container and a

closure, wherein the closure comprises a compartment in, which a composition may be stored

separately from the contents of the container, and wherein the closure further allows the

composition to be released into the container as required.

30. A system according to claim 29, wherein the comparnnent contains a composition as

described in any one of claims 1—24.

‘31. A system according to claim 29, wherein the compartment comprises one or more

pharmaceutically active substances, which are unsuitable for storage in aqueous solution or in

aqueous suspension.

32. A system according to claim 30, wherein the one or more pharmaceutically active

substances comprise aspirin.

33. A system according to any of claims 29-32, wherein the container comprises water.
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.34. A. system according to claim 33, wherein the water is flavoured andfor sweetened. .

35. A system according to any of claims 29—34, wherein the contents of the cap

compartment may be released into the container using a push mechanism

35. A method for forming a medicinal drink in the container of a system as defined in any

of claims 29-34, which method comprises:

(a) releasing the contents of the closure compartment into the container; and

(b) agitating the container to diSSOIVB or disperse the contents of the closure

coznpartment in the contents of the container.

36. Use of a composition as defined in any of claims l~24 in the manufacture of a

medicament that is effective as an analgesic.

37. Use according to claim 36, wherein the medicament is in the fotm of a drink product.

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 137



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 138

W0 2004/0047EH PCTIGBZUOBIOOZBISG

‘ 111

   
   

3. Tim integrand commt
is flym flsnlf'mucwwui finmll-ua'huflle or mzdaimr

 
2.‘ Push mechanism
“flu-3535 Per-allam
Hid: access fioxu the
inicgnicd curs-puma
am: complnie
dispensing of 11m
medicine info Ell: bottle
or oflmt aura-finer

    
L The cmupaztmzm sfl:
within. a standard
Cmpwd'clnsum. After
mucmwhlg this, abuucm
i: dnpmssed see 2

 

     

    
     

 
 

 
 
  

   
  

l "Dmp’fi'mleasc
nmciunism held in
plane by ralchnt
system in Mair-mg
vuml [plunger in
lumiw).1‘ile gram
seal is afldsfi dflnr i112
Mflfim is 10:11::
comparimznt

2 The cmainnz
may curtain a liquid
and or apuwdnred
medicine

3 1&1 ' _oi'fltecap
fmmabuflle crconiainu
causes theth
opening ofthe madinhw
compartment, dispensing
1112mm cmpietnly
5m: $112 home or container

 
 

   
 

 
4.1112 raidtetlocks a! 11m erui
of ii; use pmvmfing ii
£1115quth ineifize:
msealing um mndim'nu bottle or
contain}; arming empInyL-d
rename Bum: fimdn'I:

     
       

       
      
  

FIGURE 1

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 138



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 139

            ) P”—NNNNNNNNNNNN W Will“ Ill llilllllilll llllilillililiillllllillilllillmllli0 European Patent Office
WWWWWW_ Office ouropéen des brevets 63 Publication number: 0 605 203 A2

...........................................................................®W. W W . W W. W W W EUROPEAN PATENT APPLICATION...”........... W W W................W W W........................................W.... .5

@ Application number: 933104643 @ Int. CIF': A61K 31l495, A61K QIOB

@ Data of filing: 23.12.93

 

  
 
 

 

 
 
 
 
 

 
 
 

  

Prion‘ty: 25.12.92 JP 346031192 Inventor: Ogawa, Takahiro
8-23, Atogoyama
lehinomiya-shi, Hyogo (JP)
inventor: Tokumoohi. Fuminori
3664-402, Minamibafu 4-ohomo,
Nishi-ku

Koho—shl, Hyogo (JP)
Inventor: Sameshlma, Shogo
3564-104, Minamibefu 4-chome,
Nishi-ku

Kobe-Shh Hyogo (JP)
Inventor: Kimura. Motoko
7—43, Kawamo 4-ohome
Tatum-a:tulcan'iiI Hyogo (JP)

Data of publication of apoiioation :
05.07.94 Bulletin 94127

Designated Contracting States:
AT BE CH DE DK ES FR GB GR EE IT LI LU MC
NL PT SE

@ Applicant: Sonju Pharmaceutical 80., Ltd.
5-8, Hiranomachi 2-chome,
Chuo-Ku

Osaka-5M, Osaka 541 (JP)

@ Representative: Lewin, John Harvey
Elklngton and Fife
Prospect House
B Pembroke Road

Sevenoaks, Kent Tma 1XR (GB)

® Inventor: lkejiri, Yoshifumi
18-2. Ai Zuchoma
ibaraki-shi, Osaka (JP)

Antiaiiorgic composition for ophthalmic or nasat use.

@ There is disclosed an antialiargic composition for ophthaimio or nasal use, comprising coiirizino or a
sait thereof as an active ingredient. The antialiergio composition may further contain a cyciodexirin
compound, as wait as a surfactant andlor a water soiubie poiymer

EP0605203A2
Jouve, 18. we SaintnDonis, 75001 PARIS

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 139



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 140

5

1‘0

15

20

25

30

35

4O

45

50

55

EF 0 605 203 A2

FIELD OF THE ENVENTION

the present invention relates to an antiaiiergic composition for ophthalmic or nasat use, and more partic-

_____M____utarmtviItralatas__ta_a__gstiriainazsentaining__e_ntla!!_ergi§_ssmn_e§_i___ti9n_flttlah_i_§_.e§_siel_f2[_th§_ireatmsajpf allergist..-________.__.________n___
diseases in the fields of ophthalmology and otorhinology.

BACKGROUND OF THE INVENTION

Cetirizine is an antialiergic compound ofthe formula:

Cl

r“\

CH— N N“ CHZCHzClCHzCOOH ,

the chemical name of which is [2w[4~[(4~chlorophenyl)phenyimethyiju'l~piperazinyi]—ethoxylacetlc acid.
Cetirizine is well known to have an entiailergic effect, for example. by oral administration, and it is partic»

ulariy useful as an antiaiiergic agent with significant specificity to histamine (see. erg", JP-B 63-11353)”
In the ophthalmic or nasal ailergic diseases, taking the former as an example. systemic symptoms are fre—

quently associated with ophthalmic symptoms. in which case the oral administration of an antiailergic agent
is effective for their treatment. There are, however. some cases where no systemic abnormality can be de—
tected even if marked changes are found in the eyes. and in particular. lesions found only in the eyes are not
always accompanied by systemic abnormality“ In such cases, topical therapy is preferred to systemic therapy
because of its safety and effectiveness This retaiionship between the systemic and topical symptoms hoids
true even in the field of otorhinology.

As an ophthalmic soiutlon containing cetirizine. there is disciosed an anti ailerglc and antlhistaminic corn-
position (see, e,g., JF‘wA 4-9339). This composition comprises an antiailergic agent and an antihistaminic agent
capable of exhibiting effective antlhistaminic action when used in combination with the antiailergic agent Ce-
tirizine is exemplified as such an antihistaminic agent that is one ofthe essential ingredients of the composi~
tion.

Howaver, no report has hitherto been made of an effect attained by the ophthalmic appticetion of an an—
tialtergic composition containing cetirizine as only one active ingredient.

Cetiridine has. although it is readity soluble in water. a disadvantage that a solution of cetirizine at low
concentrations (below 1 wlv%} may cause the deposition of insoluble matter with the lapse of time. thereby
decreasing the stability as an aqueous soiution‘ This seems because cetirizine is one of the diphenylmethane
derivatives capabie of forming molecular aggregates (see, e.g i. Masayuki Nakagaki (ed). "Bussei-Butsuri (Ma~
terlai Science)." Nanitodo. Tokyo, 1986, pp. 2384339). On the other hand. a solution of cetirizine at high con—
centrations where no insoluble matter will be deposited has strong irritating properties when applied in ophu
thalrnic or nasal use, and it cannot be used as an ophthalmic or nasal sotutiont For this reason, there have

not yet been developed an antiailergic composition for practical use containing cetirizine as the main active
ingredl act. which can be applied as an ophthaimic or nasal solution.

In general, it is difficult in most cases to prepare an ophthalmic or nasal solution with satisfactory safety
and stability from a drug having irritating properties or capabie of forming moiecular aggregates. aithough it
depends on the kind of the drug used“

Cyctodextrin compounds are well known to have a property of taking various drugs into their central por«
tion to form oiathrate compounds of these drugs because they are cyclic sugars. Therefore, cyciodextrin com-

pounds have hitherto been used for the purpose of making a solution of various siightly-soiuble drugs or im-
proving the stability of drugs However. when a cyctodextrin compound Is blended with a certain drug, it be-
comes difficult in most cases to exhibit the efficacy of the drug, and this problem is particutariy serious for
external preparations,
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SUMMARY OF THE INVENTION

Under these circumstances, the present inventors have intensiveiy studied to develop a cetlr‘izineucon-
.JE1.0l,lJ.QMQQ.i]ih.a,!m.i§Wt1rwnasal solution with satisfactory/“safety and stability, which can overcome the above—
descrihed disadvantages of cetlnzlne and which has no irritating properties to eyes and nasal mucosae. As

the result, they have found that the addition of a cyclodextrin compound to an aqueous solution of cetlrizlne
can reduce the deposition of insolubie matter even at low concentrations where moiecular aggregates of ca-
tirizine will he found in conventional cases. They have also found that an aqueous solution of cetirizine blended

with a cyclodextrin compound can suppress the irritation of cetirizine to eyes or nasal mucosee even at high
concentrations where such an irritation will he found in conventional cases, and that such an aqueous solution

can maintain a sufficient inhibitory effect on allergic diseases of ocular or nasal portions. Further. they have
found that the addition of a surfactant andlora water—soluble poiymerto an aqueous solution of cetirizine bie nd—

ed with a cyclodextrin compound can prevent the association of cetirizine In the aqueous solution for a long
period of time. Thus. they have completed the present invention.

That is, the present invention provides an antialiergic composition for oph thaimlc or nasal use. charac~
terlzed in that it comprises cetirizine or a salt thereof as an active ingredient. it may further contain a cycle—
dextrin compound. as well as a surfactant andlor a water-solubie polymer.

The antlallergic composition ofthe present invention has almost no irritation to eyes and nasai mucosae,
and it can be effectively used as a prophylactic and therapeutic agent for ailergic diseases in the fieids of oph-
thaimoiogy and otorhlnoiogy, such as aliergic conjunctivitis (cg. conjunctivai poiiinosls), vernal conjunctivitis.
uveitis and aiiergic rhinitis.

DETAILED DESCRIPTION OF THE ENVENTION

The antiallergic composition of the present invention contains cstirizlne or a salt thereof as an active in—

gradient. Examples of the salt of cetlrizlne are inorganic acid salts such as hydrochiorlde. sulfate. nitrate and
phosphate: and organic acid salts such as acetate. citrate. tartrate and maleate.

The antialiergic composition of the present invention may further contain a cyclodextn‘n compound. as
well as a surfactant andlor e water-soiuble polymer.

Typical examples of the cyclodextrin compound are o~cyclodextrin. fi-cycledextrin. y—cyclodextrin. hydroirw
ypropyi B-cyciodextrin. dlmethyl B—cyclodextrin. maltosyl p-cyciodextn’n and chyclodextrin sulfate. Particular-
iy preferred are a-cyclodextn‘n, pvcyciodextrin and y—cyclodextrln. These cyciodextrln compounds may he used
alone or in combination.

The amount of cyclodextrln compound to be used may vary with its solubiiity and the concentration of
cetirizine. It is. however, desirable that the amount of cycle dextrin compound is 0.5 to 3.0 times, preferably
1.0 to 20 times. as much as the mole oicetirizlne.

The surfactants are preferably ofthe non-ionic type. Typical examples ofthe non~ionic surfactant ere poly—
sorbate BO. pctyoxyethylene hydrogenated castor oil 50 and polyoxyethylene hydrogenated castor oil 60..
These surfactants may be used atone or in combination.

The water~solubie polymer includes celiuiose derivatlves. vinyl polymers and poiyois. Examples of the cei—
iulose derivatlve are aikylcelluioses such as methylceiluiose and carboxymethyiceilulose; and hydroxyaikyi-
celluloses such as hydroxypropylceilulose end hydroxyethylcellulose. Typical exampies of the vinyl polymer

are polyvinyl pyrrolidone and potyvinyt alcohoi. Typical examples of the polyol are a series of macrogol 200 to
6000. These water-soluble poiymers may be used alone or in combination.

The amount of surfactant or water—soluble polymer to be used may vary with its kind and the concentration
of cetirizine It is, however, desirable that the amount of surfactant is 0.01 to 1.0 time. preferably (105 to 0.5
times, as much as the weight of cetirizine, and the amount of water-soluble polymer is 0.01 to 10.0 tlmes. pre-
ferably 0.02 to 5.0 times, as much as the weight of cetirlzine.

The antiailergic composition of the present invention can be used within the pH range adopted for ordinary
ophthalmic or nasal solutions, and it is usually adjusted to pH 4.0 to 9.0. preferabiy pH 5.0 to 8.0.

The antialiergic composition of the present invention may further contain any conventional additives in
suitable amounts. which are used in ordinary ophthalmic or nasal solutions, e.g., preservatives such as p-hy—
droxyhenzoates. benzaikontum chloride and chlorobutanoi; chelatlng agents such as dlsodium edetate and so-
dium citrate: agents for making isotonic solutions. such as sodium chioride. scrbitoi and giycerln; buffer agents
such as phosphates. boric acid and citrates; and pH controlling agents such as hydrochloric acid, acetic acid
and sodium hydroxide. The amount ofadciitive to be used can be determined by those skilled in the artwithin
the same range as adopted for ordinary ophthaimlc or nasai solutions.

The antiailergic composition of the present invention may further contain any therapeutic Ingredients
3
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other than cetirizine in suitabie amounts, so iong as the excellent advantages attained bythe present invention
are not deteriorated.

The antiaiiergic composition of the present invention may have various dosage forms which are pharma—

5 gels and ointments. It may atso be prepared. for example. in aqueous solution form and then lyophilizsd in
powder form. which is reconstructed into an aqueous solution with distiiled water at the time of use.

The concentration of oetirizine in the antialiergic composition of the present invention may vary with the
administration route and allergic symptoms. it is, however. usually in the range of about out)! to 4p wiv%. pre—
ferably about 005 to 2‘0 wl'v%. For example, when used as an ophthalmic solution for adult patients. the an-

10 tialiergic composi tion of the present invention is preferably administrated about 3 to 6 times a clay in a dose
ofone to severe! drops at each time. When used as a nasal solution. the antiaiiergic corn position of the present
invention is preferably atomized and inhaled about 3 to 6 times a day in a dose of 1 to 2 sprays at each time
into the nasal cavity with an atomizer,

the present invention wiii be further illustrated by way ofthe foliowing test examples and working exam—
15 pies. which are not to be construed to limit thereof"

(Method)
20

Using mate Japanese white rabbits without any abnormatlty in the anterior parts of their eyes (4 groups
of 3 rabbits). Composition 0, D, E. or F prepared in soiution form according to the formulation shown in Tabie
‘i was instiiied into the right eyes of the rabbits in the corresponding group and only the vehicie into their left
eyes 3 times a day at 1-hour intervals in a dose of one drop at each time for 5 days“ For evaiuation, a macro

25 scopic examination of the anterior parts of the eyes and a corneal fiuorescein staining assay were performed
before the first instiilation on day 1. 30 minutes afterthe lastinstiiiation on each ofdays 1. 3 and 5 oftreatment.
and on day 8..

TABLE 1
 
 

 

 
5'0
 

 ingredient (w!v%) Compositions

Inn-M
 

 
 

 
 

 
 
 
 
 
 

 
 
 

 
Active ingredient35

 Cetirizine hydro—
chloride

Additional ingredients

40 c—Cyclodextrin

finCyciodextrln

y—Cyclodextrin
45

 Polyvinyi pyrroli-
done

Chiorobutanoi

Vehicie

  
 

Cont giycerin 2‘0

   
 
 

Boric acid 0.4

 
  
 

Sodium hydroxide q.s.55 q.s. q.s. q.s. q.s. q.s. q.s. q.s. q.s.

ApoteX, Inc. (IPR2019—00400), EX. 1013, p. 142

“cauticaiiy acceptable in the field of ophthalmology or otorhinoiogy. such as soiutions. suspensions, emuisions, u



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 143

EP 0 605 203 A2

(Resuits)

In the groups of re bblts topically dosed with Solution C or D. redness was observed on the palpebrai con-

WWWWW junctiva and nictlteting membrane afterthe iast insiiiiation on day l. Particuiariy, in the group of rabbits given
5 Solution D. their symptoms were so severe that individual blood vessels to be ciearly observed on the normal M

paipebral conjunctiva were not definitely discernible. In addition, bulbar conjunctivai vasodiiatlon and paipe~
brat conjunctivai edema were observed" The redness as mentioned above was still observed even 16 hours
after the last administration on day 1 and up to the beginning of instiilation on day 2‘ The observation on day
3 of treatment also found redness of the conjunctiva as in the observation after the iast instillation on day 1

to but with an increased severity in both groups, indicating that cetirizine has a strong irritating effect on the con-
junctiva in the cornea! fiuoresoeln stain assay performed at the completion ofinsiiilation treatment, dye spots
were observed over the entire oorneai area in both groups, indicating that cetlrizine also irritates the corneai
epithelium, Judging that the rabbit eyes could not tolerate further instillation, the treatment with Solution C
or D was discontinued on day 3‘

15 In the group of rabbits given Solution E containing a cyclcdextrin compound. slight redness was observed
on the paipebral and butter conjunctivae after the last instillation on day '1. while very smali amounts of dis—
charge were found in some rabbits of the group dosed with Soiution F, However. neither the redness nor the
eye discharge as found on day 1 was no longer observed on and after day 3.. Even in the corneal fluoresceln
staining assay done at the end of treatment, no change was found from the condition before the treatment

20 and all the findings were invariabiy within the normai range, clearly indicating that a reduction in ocular irri—
tation can be attained by the addition of a cyciodextrin compound to a composition of cetirizine hydrochloride
The eyes treated with the vehicie showed no sign of irritation caused by the vehicle.

Test Example 2: Toxicity test by instillation into rabbit eyes
25

(Method)

Using male Japanese white rabbits in good heaith without any abnormality in the ophthalmologicai ex—
amination (2 groups of 5 rabbits). ophthatmic composition F or K prepared in solution Form according to the

30 formulation shown in Table l was instiiled into both eyes ofthe rabbits in the corresponding group 8 times a
day in a dose of one drop at each time for 23 days. The rabbits were examined for the general condition. food
con sumption. body weight and ophthalmologicai items (macroscopic observation of the anterior part of eyes.
observation of the corneal stained spots and fondue ocuii. measurement ofthe intraocular tension) with the
tapes of time for 28 days, after which they were subjected to urinalysis. hematological examination. blood

35 chemicai examination. autopsy, organ weight measurement, histopathologicai examination of the eyebaii and
electron microscopic examination of the cornea.

(Results)

40 With respect to the instillation of Solution F or K, no abnormaiity was found in the ophthalmoiogicai ex-
amination, general condition and other examinations.

“fest Example 3; Effect on rat histamine-induced coniunotivitis

45 (Method)

Mate Wistar rats of about 100 g in weightwere injected subconjunctivally each with 50 pl of 0.1 wlv% his—
tamine at the upper eyelid. Each of the fottowing test ophthalmic compositions in solution form was lnstiiied
into both eyes of the rats in the corresponding group at a dose of 3 pi ior each eye 40 and 20 minutes before

50 the histamine injection, The rats were sacrificed one hour after the histamine injection. The paipebrai con—
junctivai edema weight was measured. and the edema inhibition rate was calculated using the edema weight
ofthe physiological saline group as the maximai response“ As the test ophthalmic solutions. a solution pre—
pared by dissolving cetlrizlne hydrochloride in the vehicle (2.0 wfv% conc. giycerin, 0.4 wfv"/a aqueous boric
acid and sodium hydroxide (est); pH 7.0) to have a specified final concentration (hereinafter referred to as

55 CE ophthalmic solution). a solution prepared by dissolving equimorar amounts of oetirizine hydrochloride and
either a— or p-cyclodextn‘n in the vehicle at a specified finai concentration (hereinafter referred to as CE + as
CD ophthaimic solution and CE + 9-01) ophthalmic soiution. respectively) and a soiution prepared by dissolv-
ing diphenhydramine hydrochioride in the vehicle (hereinafter referred to as DPH ophthalmic soiution) were

5
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used.

(Results)

in the rat model of histamine—induced conjunctivitis1 cetin’zine hydrochloride exhibited an Inhibition rate of
about 883% at the concentration of 0.5 w/v%. tndtcating that cetirlzine hydrochloride has a sufficient antihis-
taminic effect even when topically used in the fieid of ophthaimoiogy.

To compare the efficacy against histaminc~tnduced conjunctivitis of cetirizine hydrochloride when formu-
lated with an or [:hcyclodextrin, the cettriztne hydrochloride concentration (mM) of each ophthalmic solution
which exhibited a 50% inhibition of the edema (ICE) was determined using the edema rate of the physiological
saline—instilled rat group as a control. The tCm values obtained for the test ophthalmic solutions are shown in
Table 2..

 

  

' _ . TABLE _2_
inhibitory Effect of Qatér‘izine on Hislemme—induced Conjunctivitis

Test ophthalmic sotution IC50* m

CE. 205 mM

CE + QC!) 1 .97

CE + {ii-CED 2.76
DPH 120.0    

*: The concentration of cctiriztne hydrochloride
which gives 30%1nhibition of histamine»
induced rat conjunctivitis

As shown in Tabie 2, the i050 value of CE ophthaimic solution was 2.05 mM (about 0.1 wlv%), indicating

that cettrtzine hydrochloride has an antihistamlnic effect to a certain extent even below irritating concentra-
tions. The grouos of rats treated with CE or CE + u—CD ophthalmic solution gave substantlaiiy equal ICED vat-
ues. Indicating that, in this experimented system. o—cyclodextrtn does not substantially affect the efficacy of
cettrizine hydrochloride. The ICED vaiue in the group of rats treated with CE + [LCD ophthaimlc sotution was
somewhat higher than that found in the group of rats treated with CE ophthalmic sotution (containing cetirizine

hydrochioride alone), This fact suggests that the addition of B—cyclodextrtn to a composition of cetiriztne hy—
drochtoride causes a slight decrease in the efficacy of cetirizine hydrochloride in this experimental system but

the degree of decrease is so email that the efficacy of cetirizlne hydrochton’de can be well maintained.

Test Example 4: Eye irritation test in humans

(Method)

There is some difference in irritation response between the human and animal eyes when an ophthalmic

solutéon is instilted thereintc. in addition. some subjective factors such as a feeling after the use should be
considered in case ofhurnan eyes. It is, therefore, be conctuded thatophthatmic solutions without any irritation

to human eyes are more preferred. and any strongiy lrritative composition cannot be out to practice! use. In
this regard. Compositions A. B. D' E. F, G. H. J and K in solution form as shown in Table 1 were evaiuated for
the feeling after their use when instliied into the eyes ofhurnan subjects (I, Mr Itl and N). The resuits are shown
in Tabte 3.
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_ ITABLEJ
Mtg Human EvesWW 

 W5—__gpmhatnae—Hummubjecfi—_—”
composmon w—m-

I II III W
W

A ~— 4- — +
w B + + +4» ++

g +++ +++ +++ +++
F u _ Z I:
G - m _ __

15 H +++ ++ +++ +++

it: +++ +++ +++ +4—i—
_%

w: No irritation or discomfort
+: Slight irritation20 .. . . . .

++. Moderate irritation (pain)
+++: Strongim'tation

(Resuits)
25

Among the cyciodsxtrln-free ophthalmic compositions. is. Compositions A. B and D in solution form, Sol-
utlon Acontaining 0‘25 wiv% cetirizine hydrochioride gave stight irritation only to two of four subjects, indicating
that the irritation of cetirizine hydrochloride to human eyes is significantly reduced at relatively iow concen—
trations. In contrast. Solutions B and D both having a cetirizine hydrochloride concentration of 0.4 wlv% or

30 more gave irritation to ail the subjects, and in particuiar, Soiution D was so much irritative that it has no prac—
ticai use.

On the other hand, Soiutions E. F, G and K each containing w, [L or ywcyciodextrin caused no ocular irri—
tation, although their cetirizlne hydrochloride concentrations were as high as 1 wlv%. It was. rhea-store. clear
that the addition of a cyclodextrin compound to a composition of cetirizlne hydrochiorlde can reduce the trri~

3‘5 tation response of eyes to cetirizine hydrochloride and the resulting composition in solution form can be used
safely as an ophthaimio solution.

Solution H containing poiyvinyi pyrroiidone which caused no ocular irritation but has the property of form~
ing complexes with many different substances. and Solution ..i containing chiorobutanoi which has iocai anes-
thetic action and is usuaiiy used for reducing the local pain caused by an injection. gave strong ocuiar irritation.

40 indicating that neither polyvinyl pyrroiidone nor chlorobutanoi is suitable as an additional ingredient torthe ob-
ject of the present invention. that is, for suppressing ocuiar irritation caused by cetirizine or salts thereof.

Test Example 5: Human Nasai Mucosal Irritation Test

45 (Method)

it can aiso be said that nasal solutions without any irritation to human noses are more preferred as is true
of ophthalmic solutions, and any strongly lrritative composi tion cannot be put to practicai use“ In this regard.
Solutions C. D and F were evaluated. for the feeling aftertheir use when sprayed into the noses of human sub—

50 jects (i. it and ill). The results are shown in Tabie 4.

55
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TABLEA
Irritation to Human Noses

”MW

  

  

Wfl—Fwephthfimfiumfififiwww
composmon

I II III

C m + -—

m D ++ +-3—+— +++
— w +
 

—: No irritation or discomfort
+2 Slight irritation

+4»: Moderate irritation (pain)15 . . .

+++z Strong irritation

(Resuits)

20 When Soiutlon C: was sprayed into the nose, one of three subjects felt it irritative. When Solution 9 was
applied. sit the subjects feit strong irritation which persisted fora fairly long time, indicating that a composition
containing only cetirizine hydrochloride in the vehicle is also irritative to nesai mucosae.

On the other hand. Solution F containing chyclodextrin gave slight irritation onty to one of three subjects.
although the oottridlne hydroohior‘lde concentration thereof was the same as that of Solution 0 giving Strong

25 irritation. Moreover. the irritation from Solution F disappeared in a brief time“ It is, therefore. ciear that the

addition of a cycte dextrln compound to a composition of cetirizine or a sait thereof can suppress the irritation
to nasal mucosae and such a composition in sotutlon form can be used as a nasal soiutlon.

Test Example 6: Stabiiity Test
so

(Method)

Compositions A and K shown in Table 5, and Compositions i. to N and P to R shown in Tobie 5 were pre—
pared in solution form. Each ofthe soiutions was filtered through a membrane filter of 0.45 pm mesh. followed

35 by fitting into a glass ampoule. These ampouies were stored at room temperature for 6 months, during which
they were subjected to macroscopic observation for the presence of insoluble matter with the lapse of time

40
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TABLE g
 

w-fififififi
Active ingredient

Cetirizine hydrochloride

Additional ingredients

fl-Cyciodextrin

Hydroxypropylmethyiceiluiose

Poly-vinyi alcohol

Poiysorbate 80

Polyvinyl pyrroildone

Macrogo! 4000

Vehicle

Cone. glycerin

Boric acid

Sodium hydroxide

 
 

(Results)

The deposition of lnsoiubte matter was observed in the ampouie of Solution A after one day from the be-
ginning of the storage at room temperature. The empouies of Sotution K and L exhibited a slight deposition of
insoluble matter after six months. in contrast, no deposition of insoluble matter was found in the ampoules of
Solution M, N and P to R even after six months‘

It was, therefore, found that the addition ofa cyctodextrin compound to a composition of cetirizine hydro~
chloride can reduce the association of cetirizine and the addition of a surfactant or a water—solubie polymer

to a composition of cetirizine hydrochloride and a cyciodextrin compound can prevent the association of ca-
tirizine, thereby making it possible to obtain an antiaiiergic composition in stable soiutlon form. It was also found
that a combination of cetirtdine hydrochloride only with a surfactant or awater-soiubie polymer cannot prevent
the deposition of lnsolubie matter,

Example 1

An ophthesmio composition was prepared in tyophiiized powder form according to the following formula—
tion:

0.5 g 
 
 

Cetirizlno hydrochloride
  

  Boric acid 50 g

  
 

Sodium hydroxide qs

Dietilted water ad 100 mi  
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Cetirizine hydrochloride and borio acid are dissoived in about 80 ml of distiiied water, and the sotution is
adjusted to pH 7.0 by the addition of aqueous sodium hydroxide, to which distilled water is further added to
have a total volume of 100 ml. The soiution thus obtained is sterilized by filtration. and dispensed in 2 mi por—
tions. which are then iyophiiized, resutting in an ophthalmic composition. At the time of use, the ophthai mic
composition is dissolved in 5 mi of distiiied water for injection.

Example 5,:

An ophthalmic composition was prepared in solution form according to the following formulation:

Cetirizine hydrochloride

o—cyciodextrin

Boric acid

Sodium hydroxide

Distilied water

 
Cetirizine hydrochtoride, d-cyciodextrin and boric acid are dissolved in about 60 mi of distilled water. and

the solution is adjusted to pH 7.0 by the addition of aqueous sodium hydroxide. to which distilled water is fur-
ther added to have a totai volume of 100 mi, resuiting in an ophthalmic composition.

Example E

An ophthalmic composition was prepared in soiution form according to the following formulation:

Cetirizine hydrochtorlde 1.0 g  
 
  

 
o—cyclodextrin 2.1 g

 
Hydroxypropylmethytcellulose 0.1 g

 
 

Boric acid 2.0 g

 
Sodium hydroxide q.s.

ad 100 mi
 

Distiiled water

About 80 mi of distilled water is heated to about ETC. in which hydroxy-propyimethyiceiiuiose is uniformty
dispersed. The dispersion is stirred in an ice~weter bath so that the hydroxypropylmethyiceiiuioss is dissoived.
After warming to room temperature. cetirizlne hydrochloride. u-cyciodextrin and boric acid are dissoived in the
solution. The soiutlon thus obtained is adjusted to pH 7.0 by the addition of aqueous sodium hydroxide. to which
distiited water is further added to have a totai volume of 100 mi, resulting in an ophthalmic composition.

Exampie :1:

A nasal composition was prepared in solution form according to the fotlowing formuiation:

10
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Cetirizlne hydrochloride  
 
  

 
 
 
 

Hydroxypropyimethylceitulose

Boric acid

Disodium edetate

 

 

 

10

Sodium hydroxide

Distilled water

’5 About 80 ml ofdistiiied water is heated to about90°C, in which hydroxy-propylmethylceliulose is uniformty
dispersed The dispersion is stirred in an ice-water bath so that the hydroxypropyimethylceliulose is dissolved.
After warming to room temperature, cetin’zine hydrochioride. B-cyciodextrln, boric acid and disodium sdetate
are dissolved in the solution. The solution thus obtained is adjusted to pH 71.0 by the addition ofaquaous sodium

hydroxide. to which distilled water is further added to have a tote! volume of 100 ml. resulting in a nasal corn—
?” position“

m.5.

An ophthalmic composition was prepared in solution form according to the following formulation:25

Ingredient

Cetirizlne hydroohtoride Dis 9

30 awcyclodextnn 0.8 g

Poiyvinyl alcohol 02 g

Sodium acetate OJ 9

35 Propylene glycoi 2.0 g

Methylparahen 012 g

Propylparaben 0.1 9

ac Sodium hydroxide qns.
Distiiled water ad 100 ml

About 80 mi of distilled water is heated to about 90°C, in which polyvinyl alcohol, methylparaben and pro—

pylparaben are dissoivedr After coating to room temperature. catirizine hydrochloride, u—cyclodextrin. sodium
45 acetate and propylene glycol are dissoived in the solution The solution thuscbtained is adjusted to pH 700 by

the addition of aqueous sodium hydroxide, to which distilled water is further added to have a total volume of
100 ml. resulting in an ophthaimlc composition.

Exampte 6so —— -

A nasal composition was prepared in solution form according to the following formulation:

55
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Cetirizine hydrochloride

Hydroxypropyimethylcellulose 0.1 9

Boris acid 1.25 g

Disodium edetete 0‘01 9

Sodium hydroxide q.s.
 

Distliled water ad 100 mi

About 80 mi of distiited wateris heated to about 90°C. in which hydroxy~propylmethylceliulose is uniformly
dispersed. The dispersion is stirred in an ice—water bath so that the hydroxypropyimethylcelluiose is dissolved.
After warming to room temperature, oetErizEne hydrochloride, B~oyciodextrin. borio acid and disodium edetate
are dissoived in the soiutlonv The soiutton thus obtained is adjusted to pH 7.0 by the addition of aqueous sodium
hydroxide. to which distilled water is further added to have a total volume of 100 ml. resuiting in a nesai com-
position"

Exampie z

A nasal composition was prepared in solution forrn according to the foliowing formulation:

Ingredient Amount 

Cettrlzine hydrochioride 0.5 g

Hydroxypropyl fi-cyciodextrin 1‘6 9

Polyvinyl pyrrolidone LO Q

Maomgo! 4000 1..0 9

Potassium dihydrogenphosphate 0.1 g

Mannitol 5.1 g

Benzeikonium chioride 0,005 9

Potassium hydroxide qls.

 
Distiiied water ad 100 mi

Cetirizine hydrochloride. hydroxypropyt B—cyclodextrin. polyvinyl pyrrolidone. macrogol 4000, potassium
dihydrogenphosphaie. mannitol and benzalkonium chloride are dissolved in about 80 ml ofdistiiied water\ The
soiution thus obtained is adjusted to pH 7‘ 5 by the addition of aqueous potassium hydroxide, to which distiiied
water is further added to have a total voiume of 100 mi, resuiting in a nasal composition“

Example g

A nasai composition was prepared in solution forrn according to the foliowing formulation:

12
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B—oyoiodextrin

Sodium citrate

Sodium chloride

Potassium hydroxide

Distilied water

 
Cettrizine hydrochloride. encyciodextrin, p—cyciodextrin. sodium citrate and sodium chloride are dissolved

in about 80 mi of distilled water. The solution thus obtained is adjusted to pH 6.5 by the addition of aqueous
potassium hydroxide, to which distitled water is further added to have a total volume of 100 mi. resulting in a
nasal composition»

Claims

1. An antialiergic composition for ophthalmic or nasal use. comprising a compound of the formula:

CI

CH“ N N" CHZCH ROCHzCOOH

or a salt thereof as an active ingredient.

2. An entiallergic composition according to ciaim ‘1. further comprising a cyciodextrin compound.

3. An entialtorgic composition according to ctaim 2, wherein said cyclode xtrin compound is selected from
the group consisting of u—oyciodextrin. B-cyclodextrin and y—cyclodextrlnn

4" An antialiergic composition according to claim 2. further comprising a surfactant”

5. An antlaltergic composition according to clatm 2 or 4. further comprising water—soluble polymer“

6. An antiaiiergic composition according to claim 4. wherein said surfactant is of the nonwionic type“

T. An antialisrglc composition according to claim 6. wherein said nonwionic surfactant is selected from the
group consisting of poiysorbate 80 and polyoxyetnyiene hydrogenated caster ciL

B‘ An antiatlergic composition according to claim 5, wherein said water solubie polymer is selected from cei-
Euiose derivatives. vinyl polymers and potyoia

9“ An antlaliergic composition according to claim 8. wherein said ceilulose derivatives inciude alkylceliuloses
and hydroxyalkyicelluiososn

10. An antiatierglc composition according to claim 9, wherein said alkyl calluloses include mothyicstiuiose and

13
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carboxymethyioeiluiose..
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An antialiergio composition according to claim 9, wherein said hydroxynaikyioeiiuioses include hydroxy—
propyimethyiceiiuiose and hydroxyethyiceiiulose.

An antiailergic composition according to cfaim B. wherein said vinyl polymers inciude poiyvinyi aicohoi
and polyvinyl pyrroiidone,

An antialiergic composition according to ciaim 8. wherein said poiyols Enciude macrogoi 4006“

Use of a compound or salt thereof. as defineci in claim ‘1 , for the manufacture of an antiailergic medicament
for ophthalmic or nasai use

14
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PO. Box 1450
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Sir:

In response to the Notice mailed May 18, 2007, enclosed please find the combined

Declaration and Power of Attorney document.

Please charge Deposit Account, No. 13-2490 in the amount of $130.00 for the

Declaration surcharge.

Respectfully submitted,

Dated: July 18, 2007 By: /Michael S. Greenfield/
Michael S. Greenfield

Registration No. 37,142

McDonnell Boehnen Hulbert & Berghoff LLP
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Case No.: 06-796

DECLARATION AND POWER OF ATTORNEY
FOR PATENT APPLICATION

As at below named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next to my name.

I believe I am the original, first and sole hiventor (if only one name is listed below) or an
original, first and joint inventor (if plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention entitled:

“Pharmaceutical Composition of Piperazine Derivatives”

l the specification of which is the U.S. National Phase of PCTIEPZODSIOOMO filed on July '7, 2005
I hereby state that I have reviewed and understand the contents of the aboveuidentitied
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose infometion which is material to patentability as defined in 37
can § 1.56..

I hereby claim foreign priority benefits under 35 U.S.Cn § 119(a)~(d) or § 365(b) of any foreign
application(s) for patent or inventors certificate, or § 365(a) of any PCT international application
which designated at least one country other than the United States, listed below and have also
identified below, by checking the box, any foreign application for patent or hiventor‘s certificate,
or .P'CT hiternational application having a filing date before that of the application on which
priority is claimed.

Prior Foreign Application(s):
 Number Comm DaxMontthear Filed

1. 04016519.?) EP 14 July 2004

I hereby claim the benefit under 35 ESE. § 119(2) of any United States provisional
application(s) listed below:

Application Number Filing Date
1 .

I hereby claim the benefit under 35 0.3.0. § 120 of any United States application(s‘), or § 365(c)
of any PCT international application designating the United States, listed below and, insofar as
the subject matter of each of the claims of this application is not disclosed in the prior United
States or PCT international application in the manner provided by the first paragraph of 35

-U.S.O. § 112, I acknowledge the duty to disclose information which is material to patentabiiity as
defined in 37 CPR, § 1.56 which became available between the filing date of the prior
application and the national or PCT international filing date of this application.

w.],..

McWNNELLEDEHNEN
meme BERGHDFFam BOUNWAGKQ‘DRNE
cthGOnmnmsoMtb
TELEPHONE man‘s-mat

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 159



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 160

Application Number Filing Date
1.

I hereby appoint the practitioners associated with the Customer Number provided below to
prosecute this application and to transact all business in the Patent and Trademark Office
connected therewith, and 1 direct that all correspondence be addressed to that Customer Number.

Customer Number: 020306

Principal attorney or agent: Michael S- Greenfield
Telephone number: 312-913-0001

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such willful false statements may jeopardize the validity of the application or any
patent issued thereon.

Full name of first inventor: FANARA Domenico

Inventor's signature:

Residence: Wanze

d‘gg Date: , “I“ Eg/aK/WK

Citizenship: Italian
Post Office Address: Rue Pont de Soleil 2A, 13-4520 Wanze (Belgium)

 

Full name of second joint inventor: COUVART Jean

 Inventor's signann Date: 033% loo?
Residence: "" “
Citizenship: Belgian
Post Office Address: Tir aux Pigeo s '72, B~1150 Bruxelles (Belgium)

 

Full name ofthirdjoint inventor: POULAIN Claire

Inventor's signature: f )g90M Date: 25.“ Lynn 01:
Residence: Brussels .
Citizenship: Belgian "Primacy: . MW 28 Au £34
Post Office Address: WW5(Belgium) lain fl‘Qmet

8 NM. (7er - %-10<0Ixejlgn
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Full name of third joint inventor: DELEERS Michel 
 

  

$.06 , 2.00?Date: :22. 
 

Inventor's signature: 0’
Residence: Linkebeek

Citizenship: Belgian
Post Office Address: Square des Braves, 12, B- 630 Linkebeek (Belgium)

Manama. BOEHNEN
HULEERTE. BéRGHOT-‘F
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mimeoumualsm
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First Named Inventor/Applicant Name: Domenico Fanara

Michael S. Greenfield/Erika Eklund

Attorney Docket Number: 06-796

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Late filing fee for oath or declaration 1051

Patent-Appeals—and-lnterference:

Post -A| Iowance-and-Post-Issu ance:
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Miscellaneous:
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Total in USD ($)
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International Application Number: —

Title of Invention: Pharmaceutical Composition Of Piperazine Derivatives

Customer Number: 20306

Michael S. Greenfield

Payment information:

es

 
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

 
File Listing:
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Document . . FiIeSize(B(ytes) Multi Pages
117699

Miscellaneous Incoming Letter 06-796_Transmittal.pdf 23244703361 0879803ab108bfl17036ao
9507323

Warnings:

Information:

Applicant Response to Pre-Exam
Formalities Notice 06-796_Response.pdf 3COb1Ce3a§971d1b8994c112851d96102

0daBac7

Warnings:

Information:

Oath or Declaration filed 06-796_Declaration.pdf 3977096631ec417a7aSC2b62eOB3a6b
62bed3330

Warnings:

Information:

Fee Worksheet (PTO-06) fee-info.pdf 2313145b10dee4453eb96405b18b4d03
d0235b1 7

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see

37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date

shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions

of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the

application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary

components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the

International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due

course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement

Receipt will establish the international filing date of the application.
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PTO/SB/21 (09-04)
Approved for use through 07/31/2006. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Application Number 10/599 451
FT D

TRANSMITTAL F! '"th atedl t September 28, 2006
FORM ”8 Iame ”V9” 0r Domenico FanaraA” ”n"

(to be used for all correspondence after initial filing) Examiner Name TBD

‘ Attorney Docket Number

ENCLOSURES (Check all that apply)

|:| Fee Transmittal Form After Allowance Communication to TC

 

 

Drawing(s)

Appeal Communication to Board
of Appeals and Interferences

III

III

El Appeal Communication to TC

III

III

&

IXI Fee Attached Licensing-related Papers

Petition
|:| Amendment/Reply (Appeal Notice, Brief, Reply Brief)

D After Final

|:| Affidavits/declaration(s)

Petition to Convert to a

Provisional Application Proprietary Information

Power of Attorney, Revocation Status Letter

Change of Correspondence Address Other Enclosure(s) (please Identify
below):
Executed combined Declaration

Request for Refund and Power of Attorney (3
sheets).

Extension of Time Request Terminal Disclaimer

Express Abandonment Request
DDDDDDDD

CD, Number of CD(s)

|:| Landscape Table on CD

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Response to Missing Parts/
Incomplete Application

|:| Response to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name McDonnell Boehnen Hulbert & Berghoff LLP

Signature /Michael S. Greenfield/

Printed name Michael S. Greenfield

Date July 18, 2007 37,142

CERTIFICATE OF TRANSMISSION/MAILING

I hereby certify that this correspondence is being electronically transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450 on
the date shown below.

Signature /Michael S. Greenfield/

Typed or printed name Michael s. Greenfield

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND To: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyou need assistance in completing the form, call 1-800-PTO—9199 and select option 2.

American LegalNet, Inc.
www.USCourtForms.com
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Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 08/21/2007

JANDERSO SALE #00000002 Mailroom Dt: 07/18/2007 132490 10599451
01 FC : 1617 130.00 DA
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Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 08/21/2007

JANDERSO ADJ #00000002 Mailroom Dt: 07/18/2007

Seq NO: 321 Sales ACCtg Dt: 07/19/2007 132490 10599451
01 FC : 1051 130.00 CR
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandtia, VilgiIiia 22313-1450
www.uspt0 .gov

APPLICATION NUMBER FILING OR 371(0) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./T|TLE

10/599,451 07/18/2007 Domenico Fanara 06-796

 

CONFIRMATION NO. 9142

20306

MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP

300 S. WACKER DRIVE

32ND FLOOR

CHICAGO, |L60606

Date Mailed. 08/23/2007

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The current projected

publication date for this application is 11/29/2007. If this is a new projected publication date (there was no

previous projected publication date), the application has been cleared by Licensing & Review or a secrecy

order has been rescinded and the application is now in the publication queue.

If this is a revised projected publication date (one that is different from a previously communicated

projected publication date), the publication date has been revised due to processing delays in the USPTO

or the abandonment and subsequent revival of an application. The application is anticipated to be

published on a date that is more than six weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent Application Information

Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further

assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101.

PART 1 - ATTORNEY/APPLICANT COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless:COM1\.HSSIOI\ER FOR PATENTSPO Box I450

Alexandria, Virginia 22313-1450\VWW.usplo.gov

APPLICATION NUMBER RUNS/$571 (Cl GRP ART UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

10/599,451 07/18/2007 1614 1030 06-796 12 1

 

CONFIRMATION NO. 9142

20306 FILING RECEIPT

MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP

300 S. WACKER DRIVE

32ND FLOOR

CHICAGO, lL60606

Date Mailed: 08/24/2007

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for

examination in due course. Applicant will be notified as to the results of the examination. Any

correspondence concerning the application must include the following identification information: the US.
APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION. Fees

transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on

this receipt. If an error is noted on this Filing Receipt, please write to the Office of Initial Patent

Examination's Filing Receipt Corrections. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please

submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO

processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections

Applicant(s)
Domenico Fanara, Wanze, BELGIUM;

Jean Scouvart, Brussels, BELGIUM;

Claire Poulain, Brussels, BELGIUM;

Michel Deleers, Linkebeek, BELGIUM;

Assignment For Published Patent Application

UCB, S.A., Brussels, BE

Power of Attorney: The patent practitioners associated with Customer NumberM

Domestic Priority data as claimed by applicant

This application is a 371 of PCT/EP05/07340 07/06/2005

Foreign Applications

EUROPEAN PATENT OFFICE (EPO) 040165193 07/14/2004

If Required, Foreign Filing License Granted: 08/21/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is

US10/599,451

Projected Publication Date: 11/29/2007

Non-Publication Request: No
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Early Publication Request: No

Title

Pharmaceutical Composition Of Piperazine Derivatives

Preliminary Class

514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a

patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an

international application under the Patent Cooperation Treaty (PCT). An international (PCT) application

generally has the same effect as a regular national patent application in each PCT-member country. The

PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent" and does not eliminate the need of applicants to file

additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must

make an application for patent in that country in accordance with its particular laws. Since the laws of many

countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the

USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a US.
patent application serves as a request for a foreign filing license. The application's filing receipt contains

further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for

filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at

http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you

may wish to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of

Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect

intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the US. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

m

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN

FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a

license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier

license of similar scope has been granted under 37 CFR 5.13 or 5.14.
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This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under

37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the

subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of

current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22

CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the

Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

W

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN

FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license

under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received

any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademnrk Office
Addreu:COI\/D/IISSIONER FOR PATIENTSBO. Box 1450

Alexandria, Vuginia nan-I450
 

mummgov

10/599,451 Domenico Fanara 06-796

20306 PCT/EP05/07340
_—MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP 1" “LING DATE PRIORITY DATE

32ND FLOOR ,

CHICAGO, IL 60606 CONFIRMATION N0. 9142

371 ACCEPTANCE LETTER

llllllllllllllllllllll|||l|llllllllllllIllllllllll||||l|||||l||||ll|||l||l||||||
. "00000000025481593'
 

Date Mailed: 08/24/2007

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a

Designated l Elected Office (37 CFR 1 4.95) has determined that the above identified international application has
met the requirements of 35 U. S. C. 371, and is ACCEPTED for national patentability examination in the United

States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

07/18/2007 07/18/2007

DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), (c)(2) and DATE OF COMPLETION OF ALL 35 U.S.C. 371

(c)(4) REQUIREMENTS REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C.

371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN
ABOVE. The filing date of the above identified application is the international filing date of the international

application (Article 11(3) and 35 U. S. C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

Copy of the International Application filed on 09/28/2006

Copy of the International Search Report filed on 09l28l2006

Preliminary Amendments filed on 09l28l2006
Information Disclosure Statements filed on 09l28/2006

Oath or Declaration filed on 07l18l2007

U.S.‘Basic National Fees filed on 09l28l2006

Priority Documents filed on 09l28l2006
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Q

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the US. application no. shown above (37 CFR 1.5)

JOHN L ANDERSON

Telephone: (703) 308-9140 EXT 211

PART 3 - OFFICE COPY

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addless:COM1\.HSSIOI\ER FOR PATENTSPO Box I450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(0) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./T|TLE

10/599,451 07/18/2007 Domenico Fanara 06-796

 

CONFIRMATION NO. 9142

20306

MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP
300 S. WACKER DRIVE

32ND FLOOR

CHICAGO, IL60606

Title: Pharmaceutical Composition Of Piperazine Derivatives

Publication No. US-2007-0275974-A1

Publication Date: 11/29/2007

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication

pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases

via the Internet at www.uspto.gov. The direct link to access the publication is currently

http://www.uspto.gov/patff/.

The publication process established by the Office does not provide for mailing a copy of the

publication to applicant. A copy of the publication may be obtained from the Office upon payment

of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application

publications are handled by the USPTO's Office of Public Records. The Office of Public Records

can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,

by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions

and the dates of receipt of correspondence filed in the Office, may also be accessed via the

Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of

the Patent Application Information and Retrieval (PAIR) system. The direct link to access this

status information is currently http://pair.uspto.gov/. Prior to publication, such status information is

confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866-217-9197.

 

Pre-Grant Publication Division, 703-605-4283
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4,...

UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450
Alexandria. Virginia 22313-1450ww.uspto.gov

 
CONFIRMATION NO.APPLICATION NO. FILING DATE FIRST NAMED [NVENTOR ATTORNEY DOCKET NO.

l0/599,4SI 07/ I 8/2007 Domenico Fanara 06-796 9142

MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP
300 S. WACKER DRIVE THOMAS, TIMOTHY P
32ND FLOOR ART UNIT PAPER NUMBER
CHICAGO, IL 60606

I614

MAIL DATE DELIVERY MODE

02/08/2008 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

10/599,451 FANARA ET AL.

Office Action Summary Examiner A” Unit

' Timothy P. Thomas 1614 -
- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER FROM THE MAILING DATE OF THIS COMMUNICATION
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however may a reply be timely filed
after SIX (6) MONTHS from the mailing date 01 this communication

- l1 NO period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute. cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even it timely filed. may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

0% Responsive to communication(s) filed on 28 September 2006.

2a)E] This action is FINAL. 2b)IZ This action is non-final.

3)E] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 0.6. 213.

Disposition of Claims

4MB Claim(s)1-_12 is/are pending in the application.

4a) Of the above Claim(s) __ is/are withdrawn from consideration.

5):] Claim(s) __ is/are allowed.

6):] Claim(s)__ is/are rejected.

7):] Claim(s)__ is/are objected to

8)IZI Claim(s)__1-12 are subject to restriction and/or election requirement.

Application Papers

9):] The specificationIs objected to by the Examiner

10):] The drawing(s) filed on __is/ are: a)E] accepted or b)E] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be heldIn abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11):] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

2):] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)E] All b)E] Some * c)[] None of:

Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No. __

Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

' See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E] Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) El Notice of Draflsperson’s Patent Drawing Review (PTO-948) Paper N°($)/Ma" Date._
3) [1 Information Disclosure Statement(s) (PTO/SB/OB) 5) El N°li°e 0’ '“mea‘ Patent Applicam"

Paper No(s)/Mai| Date . 6) C] Other:

 
US. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summ Part of Paper No./Mai| Date 20080204
ApoteX, Inc.r"(IPR2019—00400), EX. 1013, p. 178



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 179

Application/Control Number: Page 2

10/599,451

Art Unit: 1614

DETAILED ACTION

Election/Restrictions

1. This application contains claims directed to more than one species of the generic

invention. These species are deemed to lack unity of invention because they are not so

linked as to form a single general inventive concept under PCT Rule 13.1.

The species are as follows:

Applicant is required to elect for each of (i)-(vi):

(i) a single disclosed active substance, elected from:

(i-a) cetirizine (claims 1, 10);

(i-b) levocetirizine (claims 1, 11); or

(i-c) efletirizine (claim 1);

(ii) a single disclosed preservative compound or a single disclosed mixture of

preservatives (elect each preservative cOmpound present from species recited in

claims 3-5);

' (iii) whether thimerosal is:

(iii-a) present (claim 6); or

(iii-b) absent (claim 1);

(iv) whether chlorhexidine acetate is:

(iv-a) present (claim 7); or

(iv—b) absent (claim 1);

(v) whether benzylalcohol is:

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 179
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Application/Control Number: Page 3
10/599,451

Art Unit: 1614

(v-a) present (claim 8); or

(v-b) absent (claim 1);

and

(vi) whether benzalkonium chloride is:

(vi-a) present (claim 9); or

(vi-b) absent (claim 1).

Applicant is required, in reply to this action, to elect a single species to which the

claims shall be restricted if no generic claim is finally held to be allowable. The reply

must also identify the claims readable on the elected species, including any claims

subsequently added. An argument that a claim is allowableor that all claims are

generic is considered non-responsive unless accompanied by an.e|ection.

Upon the allowance of a generic claim, applicant will be entitled to consideration

of claims to additional species which are written in dependent form or otherwise include

all the. limitations of an allowed generic claim as provided by 37 CFR 1.141. lf claims

are added after the election, applicant must indicate which are readable upon the

elected species. MPEP § 809.02(a).

2. The claims are deemed to correspond to the species listed above in the following

manner:

(La) claims 1—10, 12

(i—b) claims 1—9, 11-12

(i-c) claims 1-9, 12 '

(ii) all claims
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Application/Control Number: Page 4

10/599,451

Art Unit: 1614

(iii-a) all claims

(iii-b) claims 1-5, 7-12

(iv-a) all claims

(iv-b) claims 1-6, 8—12

(v-a) all claims

(v-b) claims 1-7, 9-12

(vi-a) all claims

(vi-b) claims 1-8, 10-12

,The following claim(s) are generic: claims 1-9, 12 are generic for (i); claims 1-3, 6-12

are generic for (ii); claims 1-5, 7_—12 are generic for (iii); claims 1-5, 7-12 are generic for

(iv); claims 1-6, 8-12 are generic for (v); claims 1-7, 9-12 are generic for (vi). A

’3. The species listed above do not relate to a single general inventive concept

under PCT Rule 13.1 because, under PCT (Rule 13.2, the species lack the same or

corresponding special technical features for the following reasons:

The technical feature linking the species is a liquid pharmaceutical composition

with an active substance selected from cetirizine, levocetirizine and efletirizine and a

preservative with an effect equivalent to an amount of parahydroxybenzoate ester

between 0 and 1.5 mg/mL. Walters (WO 2004/004705 A2; 2004 Jan; IDS 11/20/2006

reference) teaches aqueous (liquid) compositions comprising pharmaceutically active

substances (abstract); pharmaceutical agents include cetirizine (p. 7, 4th paragraph;

claims 8-9); preservatives such as potassium sorbate and/or sodium benzoate (p. 16,

paragraph 7), preservative concentrations include 0.045 g/150 mL (0.3 mg/mL)
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Application/Control Number: Page 5

10/599,451

Art Unit: 1614

potassium sorbate and 0.023 g /150 mL (0.15 mg lmL) sodium benzoate (both

concentrations are well below the equivalent effect concentration of 1.5 mg/mL

parahydroxybenzoate esters; p. 20, Example 1). Therefore, since the technical feature

has been taught in the prior art, the technical feature linking the species does not

constitute a special technical feature as defined by PCT Rule 13.2Aas it does not define

a contribution over the prior art. Accordingly, the species are not so Linked by the same

or a corresponding special technical-feature as to form a single general inventive

concept

4. Applicant is advised that the reply to this requirement to be complete must

include (i) an election of a species or invention to be examined even though the

requirement be traversed (37 CFR 1.143) and (ii) identification of the claims

encompassing the elected invention.

The election of an invention or species may be made with or without traverse. To

reserve a right to petition, the election must be made with traverse. If the reply does not

distinctly and specifically point out supposed errors in the restriction requirement, the

election shall be treated as an election without traverse.

Should applicant traverse on the ground that the inventions or species are not

patentably distinct, applicant should submit evidence or identify such evidence now of

record showing the inventions or species to be obvious variants or clearly admit on the

record that this is the case. In either instance, if the examiner finds one of the inventions
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Application/Control Number: Page 6

10/599,451

Art Unit: 1614

unpatentable over the prior art, the evidence or admission may be used in a rejection

under 35 U.S.C.103(a) ofthe other invention.

5. Applicant is reminded that upon the cancellation of claims to a non-elected

invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one

or more of the currently named inventors is no longer an inventor of at least one claim

remaining in the application. Any amendment of inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

6. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Timothy P. Thomas whose telephone number is (571)

272-8994. The examiner can normally be reached on Monday-Thursday 6:30 am. -

5:00 pm. A

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Ardin Marschel can be reached on'(571) 272-0718. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: Page 7
10/599,451

Art Unit: 1614

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786—9199 (IN USA OR CANADA) or 571-272-1000.

rrPT/ . I ‘ MWWXCKM
Timothy P. Thomas ARDIN H. MAHSCHEL
Patent Examiner SUPERVISORY PATENT EXAMINER
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

(Case No. 06-796)

In the Application of:

Fanara et al.

Examiner: Timothy P. Thomas

Serial No. 10/599,451
Art Unit: 1614

Filing Date: September 28, 2006
Confirmation No.: 9142

For: Pharmaceutical Composition of Piperazine
Derivatives

vvvvvvvvvv
RESPONSE TO THE OFFICE COMMUNICATION MAILED FEBRUARY 8: 2008

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Please consider the following amendments and remarks in response to the Office

communication mailed February 8, 2008. No fees are believed to be due, but the Office is

nevertheless authorized to charge any fees necessary to maintain the pendency of this application

to Deposit Account, No. 13-2490.

Amendments to the claims begin on page 2 of this paper.

Remarks begin on page 6 of this paper.

CERTIFICATE OF TRANSMISSION (37 C.F.R. 1.8)
I hereby certify that this correspondence is being transmitted to the USPTO via the USPTO EFS on March 6, 2008.
Date: March 6 2008 /Michael S. Greenfield/

Michael S. Greenfield
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Amendments to the Claims

The following listing of claims will replace all prior versions and listings of claims in the

application.

Listing of Claims:

1. (Currently Amended) A liquid pharmaceutical composition comprising flan—active

suhstasee—ehosen—among—cetirizine, levocetirizine, afid—efletirizine, or a pharmaceutically

acceptable salt of cetirizine, levocetirizine= or efletirizine, and gii) at least one preservative,

wherein the preservative is amount—efpsesewativeis—in—theesseof—g a) a parahydroxybenzoate

esters that is present in an amount of more than 0 and less than 1.5 mg/ml of the composition,

arid—or 1b) a in—the—ease—of—other—preservatives other than a parahydroxybenzoate ester that is

present in an amount i-s—sueh—that—it—leads—to—Mgthe same presewat—ive—bactericidal effects @

the composition as a parahydroxybenzoate esters concentration—of concentration of more than 0

and less than 1.5 mg/ml.

2. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein it—is—an—the composition is aqueous—eomposition.

3. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the preservative is seleeted—from—thegrou—p—of—methyl parahydroxybenzoate, ethyl

parahydroxybenzoate, propyl parahydroxybenzoate, a mixture of methyl parahydroxybenzoate

and ethyl parahydroxybenzoate—or—pmpyl—parahyd-roxybenzoate, and—ga mixture of methyl

parahydroxybenzoate and propyl parahydroxybenzoate.

4. (Currently amended) ArThe liquid pharmaceutical composition according to claim 3,

wherein the preservatives is a mixture of methyl parahydroxybenzoate and propyl

parahydroxybenzoate in a ratio of 9/ 1 expressed in weight.

5. (Currently amended) ArThe liquid pharmaceutical composition according to claim 1—4,

wherein the phafmaeeutieal—eomposition—eontaifis—an—amount of p-hydroxybenzoate esters i_s

 

selected—in the range of 0.0001 and 1.4 mg/ml of the composition.

McDonnell Boehnen Hulbert & Berghoff LLP 2 Response to the Office Action Mailed February 8, 2008
300 South Wacker Drive Application No. 10/599,451
Chicago, Illinois 60606 Attorney Docket No. 06-796
312-913-0001
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300 South Wacker Drive

Chicago, Illinois 60606

6. (Currently amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the pharmaceutical composition contains an amount of thimerosal seleeted—in the range

of 0.0001 and 0.05 mg/ml of the composition.

7. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the pharmaceutical composition contains an amount of chlorhexidine acetate seleeted—in

the range of 0.0001 and 0.05 mg/ml of the composition.

8. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the pharmaceutical composition contains an amount of benzylalcohol seleeted—in the

range of 0.0001 and 10 mg/ml of the composition.

9. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the pharmaceutical composition contains an amount of benzalkonium chloride seleeted

in the range of 0.0001 and 0.05 mg/ml of the composition.

10. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the active substance is cetirizine.

11. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the active substance is levocetirizine.

12. (Currently Amended) ArThe liquid pharmaceutical composition according to claim 1,

wherein the composition is in the form of oral solutions, nasal drops, eye drops or ear drops.

13. (New) The liquid pharmaceutical composition according to claim 2 comprising

levocetirizine or a pharmaceutically acceptable salt thereof and a mixture of methyl p-

hydroxybenzoate and propyl p-hydroxybenzoate.

14. (New) The liquid pharmaceutical composition according to claim 13, wherein the

pharmaceutically acceptable salt of levocetirizine is a hydrochloride salt.

15. (New) The liquid pharmaceutical composition according to claim 14, wherein the

hydrochloride salt of levocetirizine is present in amount of 0.5 mg/ml and the mixture of methyl

p-hydroxybenzoate and propyl p-hydroxybenzoate is present in amount of 0.75 mg/ml.

McDonnell Boehnen Hulbert & Berghoff LLP 3 Response to the Office Action Mailed February 8, 2008
Application No. 10/599,451

Attorney Docket No. 06-796
312-913-0001
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16. (New) The liquid pharmaceutical composition according to claim 15, wherein the methyl

p-hydroxybenzoate and propyl p-hydroxybenzoate are present in a ratio of 9:1 by weight.

17. (New) The liquid pharmaceutical composition according to claim 1, which composition

comprises levocetirizine or a pharmaceutically acceptable salt that is at least 95% by weight of

the levorotatory enantiomer of cetirizine.

18. (New) A method of making a liquid pharmaceutical composition according to claim 1

comprising combining,

a) cetirizine, levocetirizine, efletirizine, or a pharmaceutically acceptable salt of

cetirizine, levocetirizine, or efletirizine, and

b) parahydroxybenzoate ester in an amount of more than 0 and less than 1.5 mg/ml

of the composition.

19. (New) The method according to claim 18, comprising mixing levocetirizine or a

pharmaceutically acceptable salt thereof with a mixture of methyl p-hydroxybenzoate and propyl

p-hydroxybenzoate.

20. (New) The method according to claim 19, comprising mixing a pharmaceutically

acceptable salt of levocetirizine with a mixture of methyl p-hydroxybenzoate and propyl p-

hydroxybenzoate, wherein the methyl p-hydroxybenzoate and propyl p-hydroxybenzoate are

present in a ratio of 9: 1.

21. (New) The method according to claim 20, wherein the pharmaceutically acceptable salt

of levocetirizine is a hydrochloride salt.

22. (New) In a method of treating a patient with cetirizine, levocetirizine, efletirizine, or a

pharmaceutically acceptable salt of cetirizine, levocetirizine, or efletirizine, the improvement

comprising administering a liquid composition according to claim 1.

23. (New) The method according to claim 23, wherein the liquid composition comprises

levocetirizine or a pharmaceutically acceptable salt thereof and a mixture of methyl p-

hydroxybenzoate and propyl p-hydroxybenzoate.

McDonnell Boehnen Hulbert & Berghoff LLP 4 Response to the Office Action Mailed February 8, 2008
300 South Wacker Drive Application No. 10/599,451
Chicago, Illinois 60606 Attorney Docket No. 06-796
312-913-0001
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24. (New) The method according to claim 23, wherein the pharmaceutically acceptable salt

of levocetirizine is a hydrochloride salt.

25. (New) The method according to claim 24, wherein the hydrochloride salt of

levocetirizine is present in amount of 0.5 mg/ml and the mixture of methyl p-hydroxybenzoate

and propyl p-hydroxybenzoate is present in amount of 0.75 mg/ml.

26. (New) The method according to claim 25, wherein the methyl p-hydroxybenzoate and

propyl p-hydroxybenzoate are present in a ratio of 9:1 by weight.

McDonnell Boehnen Hulbert & Berghoff LLP 5 Response to the Office Action Mailed February 8, 2008
300 South Wacker Drive Application No. 10/599,451
Chicago, Illinois 60606 Attorney Docket No. 06-796
312-913-0001
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REMARKS

The applicants have amended claim 1 to include pharmaceutically acceptable salts of

ceterizine, levocetirizine, and efletirizine. Support for this amendment can be found, inter alia,

on p. 2, 11. 30-31 of the specification.

Claim 1 has also been amended to change “preservative effects” to “bactericidal effect.”

Support for this amendment can be found on page 2, ll. 20-25, of the specification.

Several new claims have been added. Support for claims 13-16 and 18-26 can be found

throughout the application and, in particular, Examples 2 and 4. Support for claim 17 can be

found on page 3, 11. 3-7.

The remaining amendments merely improve the grammar without changing the scope.

In response to the restriction requirement, the applicants elect the following species:

(i) active substance: levocetirizine

(ii) preservative: mixture of methyl parahydroxybenzoate and propyl

parahydroxybenzoate

(iii) presence of thimerosal: no (absent)

(iv) presence of chlorhexidine acetate: no (absent)

(v) presence of benyzlalcohol: no (absent)

(vi) presence of benzalkonium chloride: no (absent)/

Claims 1-5, 11, 12 read on the elected species, as do new claims 13-26.

If it is believed that a teleconference will advance prosecution, the examiner is

encouraged to contact the undersigned as indicated below.

Respectfully submitted,

Date: March 6, 2008 /Michael S. Greenfield/
Michael S. Greenfield

Registration No. 37,142

McDonnell Boehnen Hulbert & Berghoff LLP

Telephone: 312-913-0001 300 South Wacker Drive

Facsimile: 312-913-0002 Chicago, IL 60606

McDonnell Boehnen Hulbert & Berghoff LLP 6 Response to the Office Action Mailed February 8, 2008
300 South Wacker Drive Application No. 10/599,451
Chicago, Illinois 60606 Attorney Docket No. 06-796
312-913-0001
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Express Abandonment Request Request for Refund
DDDDDDDD

CD, Number of CD(s)

|:| Landscape Table on CD

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Response to Missing Parts/
Incomplete Application

|:| Response to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name McDonnell Boehnen Hulbert & Berghoff LLP

Signature /Michael S. Greenfield/

Printed name Michael S. Greenfield

Date March 6, 2008 37,142

CERTIFICATE OF TRANSMISSION/MAILING

I hereby certify that this correspondence is being electronically transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450 on
the date shown below.

Signature /Michael S. Greenfield/

Typed or printed name Michael S. Greenfield Date

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND To: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyou need assistance in completing the form, call 1-800-PTO—9199 and select option 2.

American LegalNet, Inc.
www.USCourtForms.com
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Substitute for Form PTO—875 10/599,451 07/18/2007 I: To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY |:| OR SMALL ENTITY

FEE ($)0 NUMBER FILED NUMBER EXTRA RATE ($)

I] BASIC FEE N/A N/A N/A37CFR1.16a, b,or c

I] SEARCH FEE
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'3 EXAMINATION FEE
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TOTAL CLAIMS . _
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If the specification and drawings exceed 100
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process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL_90A (Rev. 04,07) ApoteX, Inc. (IPR2019—00400), EX. 1013, p. 198



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 199

 

Application No. Applicant(s)

10/599,451 FANARA ET AL.

Office Action Summary Examiner Art Unit

TIMOTHY P. THOMAS 1614 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1. 136(a). In no event however may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IXI Responsive to communication(s) filed on 06 March 2008.

Za)I:I This action is FINAL. 2b)IZI This action is non-final.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

4)IZI Claim(s) fl is/are pending in the application.

4a) Of the above Claim(s) is/are withdrawn from consideration.

5)I:I Claim(s)_ is/are allowed.

6)I:I Claim(s)_ is/are rejected.

7)I:I Claim(s) is/are objected to.

8)IXI Claim(s) E are subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

10)I:I The drawing(s) filed on is/are: a)I:I accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:I All b)I:I Some * c)I:I None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attach ment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper No(s)/Mai| Date._
3) |:| Information Disclosure Statement(s) (PTO/SB/08) 5) I:I Notice of Informal Patent Application

Paper No(s)/Mai| Date . 6) D Other:
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Application/Control Number: 10/599,451 Page 2

Art Unit: 1614

DETAILED ACTION

Election/Restrictions

1. Applicant’s election of (i) levocetirizine as the active substance; (ii) a mixture of

methyl parahydroxybenzoate and propyl parahydroxybenzoate as the preservative; (iii-

b) thimerosal is absent; (iv-b) chlorhexidine acetate is absent; (v-b) benzylalcohol is

absent; and (vi-b) benzylalkonium chloride is absent in the reply filed on 3/6/2008 is

acknowledged. Because applicant did not distinctly and specifically point out the

supposed errors in the restriction requirement, the election has been treated as an

election without traverse (MPEP § 818.03(a)).

2. The Office action, mailed 2/8/08, is hereby VACATED.

3. The amendment to the claims introduces new claims drawn to distinct inventions.

In addition to the previous species election requirement with the elections made,

the following election of a single invention is also required:

4. Restriction is required under 35 U.S.C. 121 and 372.

This application contains the following inventions or groups of inventions which

are not so linked as to form a single general inventive concept under PCT Rule 13.1.

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to

elect a single invention to which the claims must be restricted.

Group |, claim(s) 1-17, drawn to a liquid pharmaceutical composition.

Group II, claim(s) 18-21, drawn to a method of making a liquid pharmaceutical

composition.

Group III, claim(s) 22-26, drawn to a method of treating a patient.
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Application/Control Number: 10/599,451 Page 3

Art Unit: 1614

5. The inventions listed as Groups l-lll do not relate to a single general inventive

concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or

corresponding special technical features for the following reasons:

The technical feature linking the inventions is a liquid pharmaceutical

composition comprising cetirizine, levocetriizine, efletirizine or a pharmaceutically

acceptable salt and a preservative present in an amount equivalent to an amount of a

parahydroxybenzoate ester between 0 and 1.5 mg/mL. As pointed out in the previous

Lack of Unity Action, Walters (WO 29004/004705 A2; IDS 11/20/2006 reference

teaches aqueous (liquid) compositions comprising pharmaceutically active substances

(abstract); pharmaceutical agents include cetirizine (p. 7, 4th paragraph; claims 8-9);

preservatives such as potassium sorbate and/or sodium benzoate (p. 16, paragraph 7),

preservative concentrations include 0.045 g/150 mL (0.3 mg/mL) potassium sorbate and

0.023 g/ 150 mL (0.15 mg/mL) sodium benzoate (both concentrations are well below the

equivalent effective concentration of 1.5 mg/mL parahydroxybenzoate esters; p. 20,

Example 1). Therefore, since the technical feature linking the inventions has been

taught in the prior art, the technical feature does not constitute a “special” technical

feature. Accordingly, the inventions are not so linked by the same or a corresponding

special technical feature as to form a single general inventive concept.

6. This application contains claims directed to more than one species of the generic

invention. These species are deemed to lack unity of invention because they are not so

linked as to form a single general inventive concept under PCT Rule 13.1.

The species are as follows:

ApoteX, Inc. (IPR2019—00400), EX. 1013, p. 201
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Application/Control Number: 10/599,451 Page 4

Art Unit: 1614

The species remain the same as outlined in the Office Action of 2/8/2008, for

which elections have been made.

Applicant is required, in reply to this action, to elect a single species to which the

claims shall be restricted if no generic claim is finally held to be allowable. The reply

must also identify the claims readable on the elected species, including any claims

subsequently added. An argument that a claim is allowable or that all claims are

generic is considered non-responsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration

of claims to additional species which are written in dependent form or otherwise include

all the limitations of an allowed generic claim as provided by 37 CFR 1.141. lf claims

are added after the election, applicant must indicate which are readable upon the

elected species. MPEP § 809.02(a).

7. The claims are deemed to correspond to the species listed above in the following
manner:

See previous Office Action

The following claim(s) are generic: see previous Office Action.

8. The species listed above do not relate to a single general inventive concept

under PCT Rule 13.1 because, under PCT Rule 13.2, the species lack the same or

corresponding special technical features for the following reasons:

see previous Office Action.

9. Applicant is reminded that upon the cancellation of claims to a non-elected

invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one

or more of the currently named inventors is no longer an inventor of at least one claim
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Application/Control Number: 10/599,451 Page 5

Art Unit: 1614

remaining in the application. Any amendment of inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

10. The examiner has required restriction between product and process claims.

Where applicant elects claims directed to the product, and the product claims are

subsequently found allowable, withdrawn process claims that depend from or otherwise

require all the limitations of the allowable product claim will be considered for rejoinder.

fl claims directed to a nonelected process invention must require all the limitations of

an allowable product claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product

claims and the rejoined process claims will be withdrawn, and the rejoined process

claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to

be allowable, the rejoined claims must meet all criteria for patentability including the

requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product

are found allowable, an otherwise proper restriction requirement between product

claims and process claims may be maintained. Withdrawn process claims that are not

commensurate in scope with an allowable product claim will not be rejoined. See MPEP

§ 821 .04(b). Additionally, in order to retain the right to rejoinder in accordance with the

above policy, applicant is advised that the process claims should be amended during

prosecution to require the limitations of the product claims. Failure to do so may result

in a loss of the right to rejoinder. Further, note that the prohibition against double

patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement

is withdrawn by the examiner before the patent issues. See MPEP § 804.01.
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Application/Control Number: 10/599,451 Page 6

Art Unit: 1614

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TIMOTHY P. THOMAS whose telephone number is

(571 )272—8994. The examiner can normally be reached on Monday-Thursday 6:30 am.

- 5:00 p.m..

lf attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Ardin Marschel can be reached on (571) 272-0718. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/Timothy P Thomas/

Examiner, Art Unit 1614

/Ardin Marschel/

Supervisory Patent Examiner, Art Unit 1614
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

(Case No. 06-796)

In the Application of:

Fanara et al.

Examiner: Timothy P. Thomas

Serial No. 10/599,451
Art Unit: 1614

Filing Date: September 28, 2006
Confirmation No.: 9142

For: Pharmaceutical Composition of Piperazine
Derivatives

vvvvvvvvvv
RESPONSE TO THE OFFICE ACTION MAILED JUNE 4: 2008

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Please consider the following amendments and remarks in response to the Office

communication mailed June 4, 2008. No fees are believed due, but the Office is nevertheless

authorized to charge any fees necessary to maintain the pendency of this application to Deposit

Account, No. 13-2490.

Remarks begin on page 2 of this paper.

CERTIFICATE OF TRANSMISSION (37 C.F.R. 1.8)
I hereby certify that this correspondence is being transmitted to the USPTO via the USPTO EFS on July 7, 2008.

Date: July 7: 2008 /Michael S. Greenfield/
Michael S. Greenfield
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REMARKS

In response to the restriction requirement, the applicants elect Group I, directed to

pharmaceutical formulations. The election is made With traverse as to the requirement and the

basis therefore.

The applicants reiterate the election of species made in their previous response:

(i) active substance: levoceterizine

(ii) preservative: mixture of methyl parahydroxybenzoate and propyl

parahydroxybenzoate

(iii) presence of thimerosal: no (absent)

(iv) presence of chlorhexidine acetate: no (absent)

(v) presence of benyzlalcohol: no (absent)

(vi) presence of benzalkonium chloride: no (absent)/

Claims 1-5 and 11 read on the elected species.

If it is believed that a teleconference Will advance prosecution, the examiner is

encouraged to contact the undersigned as indicated below.

Respectfully submitted,

Date: July 7, 2008 /Michael S. Greenfield/
Michael S. Greenfield

Registration No. 37,142

McDonnell Boehnen Hulbert & Berghoff LLP

Telephone: 312-913-0001 300 South Wacker Drive

Facsimile: 312-913-0002 Chicago, IL 60606

McDonnell Boehnen Hulbert & Berghoff LLP 2 Response to the Office Action Mailed June 4, 2008
300 South Wacker Drive Application No. 10/599,451
Chicago, Illinois 60606 Attorney Docket No. 06-796
312-913-0001
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“—

——

Title of Invention: Pharmaceutical Composition Of Piperazine Derivatives

First Named Inventor/Applicant Name:

“—
——

Payment information:

File Listing:

Document . . File Size(Bytes) Multi Pages

139954

 
Miscellaneous Incoming Letter 06-796_Transmittal.pdf 63796844431 4356691 aaace2lob23blb

69d1 9262

Information:
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. . 102982
06-796_Restrlctlon_Respons

e.pdf 04e0e010141224398481178b301404700
13e1a70

Multipart Description/PDF files in .zip description

Document Description “
Response to Election / Restriction Filed

Applicant Arguments/Remarks Made in an Amendment

Warnings:

Information:

Total Files Size (in bytes): 242936

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see

37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date

shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions

of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the

application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary

components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the

International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due

course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement

Receipt will establish the international filing date of the application.
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PTO/SB/21 (09-04)
Approved for use through 07/31/2006. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

10/599,451

TRANSMITTAL September 281 2006rs ame n en or

FORM
1614

(to be used for all correspondence after initial filing) Timothy P. Thomas

—-—06-226

ENCLOSURES (Check all that apply)

|:| Fee Transmittal Form Drawing(s) After Allowance Communication to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC

D

D

Petition |:| (Appeal Notice, Brief, Reply Brief)

D

D

D

D Fee Attached Licensing-related Papers

g Amendment/Reply

D After Final

|:| Affidavits/declaration(s)

Petition to Convert to a Pro r'etar Informat'on
Provisional Application pl y I

Power of Attorney, Revocation Status Letter

Change of Correspondence Address Other Enclosure(s) (please Identify
below):Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

DDDDDDDD
CD, Number of CD(s)

|:| Landscape Table on CD

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Response to Missing parts/ No fees are believed due. However, please charge any underpayments and
Incomplete Application credit any overpayments to Deposit Account No. 13-2490.

|:| Response to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name McDonnell Boehnen Hulbert & Berghoff LLP
 

Signature /Michael S. Greenfield/

Michael s. Greenfield

111122002-2241

CERTIFICATE OF TRANSMISSION/MAILING

I hereby certify that this correspondence is being electronically transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450 on
the date shown below.

 
/Michael s. Greenfield/

Michael s. Greenfield July 7, 2008
 
This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND To: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO—9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313- 1450
www.mspto.gov
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20306 7590 09/25/2008

MCDONNELL BOEHNEN HULBERT & BERGHOFF LLP
300 S. WACKER DRIVE THOMAS, TIMOTHYP
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Application No. Applicant(s)

10/599,451 FANARA ET AL.

Office Action Summary Examiner Art Unit

TIMOTHY P. THOMAS 1614 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1. 136(a). In no event however may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IXI Responsive to communication(s) filed on 07 July 2008.

Za)I:I This action is FINAL. 2b)IZI This action is non-final.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

4)IZI Claim(s) fl is/are pending in the application.

4a) Of the above Claim(s) 6-10,14-16 and 18-26 is/are withdrawn from consideration.

5)I:I Claim(s)_ is/are allowed.

6)IXI Claim(s) 1-5 11-13 and 17 is/are rejected.

7)I:I Claim(s)_ is/are objected to.

8)I:I Claim(s)_are subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

10)I:I The drawing(s) filed on is/are: a)I:I accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:I All b)I:I Some * c)I:I None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attach ment(s)

1) IX Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper No(s)/Mai| Date._
3) IZI Information Disclosure Statement(s) (PTO/SB/08) 5) I:I Notice of Informal Patent Application

Paper No(s)/Mai| Date 9/28/2006' 11/20/2006. 6) |:| Other:
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DETAILED ACTION

Election/Restrictions

1. Applicant’s election of Group I in the reply filed on 7/7/2008 is acknowledged.

Because applicant did not distinctly and specifically point out the supposed errors in the

restriction requirement, the election has been treated as an election without traverse

(MPEP § 818.03(a)).

2. Applicant’s election of (i) levocetirizine as the active substance; (ii) a mixture of

methyl parahydroxybenzoate and propyl parahydroxybenzoate as the preservative; (iii-

b) thimerosal is absent; (iv-b) chlorhexidine acetate is absent; (v-b) benzylalcohol is

absent; and (vi-b) benzylalkonium chloride is absent, with the identification that claims

1-5 and 11 read on the elected species in the reply filed on 3/6/2008 and 7/7/2008 is

acknowledged. Because applicant did not distinctly and specifically point out the

supposed errors in the restriction requirement, the election has been treated as an

election without traverse (MPEP § 818.03(a)).

3. Claims 18-26 are withdrawn from further consideration pursuant to 37 CFR

1.142(b), as being drawn to a nonelected invention, there being no allowable generic or

linking claim. Applicant timely traversed the restriction (election) requirement in the reply

filed on 7/7/2008.

4. Claims 6-10 and 14-16 are withdrawn from further consideration pursuant to 37

CFR 1.142(b), as being drawn to a nonelected species, there being no allowable

generic or linking claim. Applicant timely traversed the restriction (election) requirement

in the reply filed on 7/7/2008.
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Oath/Declaration

5. The oath or declaration is defective. A new oath or declaration in compliance

with 37 CFR 1.67(a) identifying this application by application number and filing date is

required. See MPEP §§ 602.01 and 602.02.

The oath or declaration is defective because:

Non-initialed and/or non-dated alterations have been made to the oath or

declaration. See 37 CFR 1.52(c).

Claim Rejections - 35 USC § 112

6. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

7. Claims 1-5, 11-13 and 17 are rejected under 35 U.S.C. 112, second paragraph,

as being indefinite for failing to particularly point out and distinctly claim the subject

matter which applicant regards as the invention.

Claim 1 recites “certirizine, levocetirizine, efletirizine, or a pharmaceutically

acceptable salt of certirizine, levocertirizine or efletirizine”. Because of the construction

using two occurrences of “or”, it is not clear whether 1) one active compound selected

from certirizine, levocetirizine, or efletirizine (or a salt form of one of these compounds)

is required, or whether 2) all three of these compounds (certirizine, levocetirizine, and

efletirizine) are required to be present (if non-salt forms are selected) in the composition

of the instant claims.

For prior art purposes, considering the levocetirizine specie election made, it is

assumed that applicant’s intention was that only one active compound is required in the

composition of the claims.
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Claim Rejections - 35 USC § 103

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.

Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

ewwe
10. This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

11. Claims 1-5, 11-13 and 17 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Dietrich et al. (US 2004/0058896 A1; 2004 Mar; priority 2001 ).
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Detrich teaches preparations for an active ingredient (abstract); active

ingredients include the antiallergic compound Ievocetirizine (paragraph 0062); solutions

and suspensions are taught that preferably use water as solvent or dispersant (aqueous

composition; paragraph 0438); solutions and suspensions may include suitable

excipients, preferably added are preservatives, selected from species that include

methyl 4-hydroxybenzoate (methyl parahydroxybenzoate) and propyl 4-

hydroxybenzoate (propyl parahydroxybenzoate), preservatives are normally used at

amounts of 0.1-4% by weight (about 1-40 mg/mL) based on the solution or suspension

ready for use (paragraph 0439). Deitrich does not teach the mixture of methyl

parahydroxybenzoate and propyl parahydroxybenzoate elected, and it might be argued

that one of ordinary skill in the art would have to pick and choose to arrive at the elected

composition. It would have been obvious to one of ordinary skill in the art at the time of

the invention to prepare an aqueous liquid composition with Ievocetirizine as the active

ingredient, where a mixture of methyl parahydroxybenzoate and propyl

parahydroxybenzoate are used as preservatives and to optimize the amounts used and

ratio of the two preservatives, which would give the elected compositions of the instant

claims. The motivation to combine both preservatives would have been combination of

two art-recognized suitable compounds for the purpose of preservatives in liquid

compositions. The motivation to optimize the amounts would have been the routine

optimization of conditions of limiting bacterial growth and stabilizing the active agent at

the lowest preservative cost. The liquid compositions obviated by Dietrich would have

been in a suitable form for oral use.
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Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TIMOTHY P. THOMAS whose telephone number is

(571 )272—8994. The examiner can normally be reached on Monday-Thursday 6:30 am.

- 5:00 p.m..

lf attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Ardin Marschel can be reached on (571) 272-0718. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/Timothy P Thomas/

Examiner, Art Unit 1614

/Ardin Marschel/

Supervisory Patent Examiner, Art Unit 1614
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—mm-
levocetirizine 0r ADJ YES ASSIGNEE

((2— (2—(4-((R)—(4-chlor0phenyl) -phenylmethyl)piperazin- 1 -yl)eth0xy)acetic

acid)) or Xusal 0r Xyzal 0r ((-)—Cetirizine) 0r ((R)—Cetirizine) 0r Xazal or

Y

(Acetic acid,

(2—(4-((R)—(4-chlorophenyl)phenylmethyl)—1—piperazinyl)eth0xy)—) 0r

(2—(4-((R-p-Chlor0-alpha—phenylbenzyl) — 1 —piperazinyl)eth0xy)acetic acid)

or (130018-77-8)

0r Preserval 0r Maseptol 0r Methaben 0r Metoxyde 0r Metaben 0r Nipagin

0r (Methyl 4-hydr0xybenz0ate) 0r (Methyl p-hydroxybenzoate) 0r

methylparaben 0r (Methyl p-oxybenzoate) 0r (Methyl p—hydroxybenzoate)

(methyl parahydroxybenzoate) 0r (Methyl paraben) or (methyl ADJ ES ASSIGNEE

4-hydr0xybenzoate) 0r Aseptoform 0r Methylben 0r METHYLPARABEN

0r (4-(Methoxycarbonyl)phenol) 0r (Benzoic acid, 4-hydr0xy—, methyl

ester) or (4-Hydr0xybenz0ic acid methyl ester)

(propyl parahydroxybenzoate) 0r (Propyl paraben) 0r PROPYLPARABEN ADJ YES ASSIGNEE

0r Nipazol 0r Propylparasept 0r Parasept 0r Paseptol or Propagin 0r Nipasol

0r Paraben 0r (Betacide P) or (Nipasol P) or (Chemacide pk) 0r (Chemocide

pk) 0r (Propyl Parasept) 0r (Aseptoform P) or (Propyl Butex) 0r (Preserval

P) or (Propyl Chemosept) 0r (Betacine P) or (Protaben P) or (Tegosept P)

or (Propyl aseptoform) 0r (Bonomold OP) 0r (Nipagin P) or (Nipasol M) or

(Solbrol P) or (Propyl chemsept) 0r (Propyl 4-hydr0xybenz0ate) 0r (PulVis

conservans) 0r (p—Hydroxypropyl benzoate) 0r (Propyl p-hydroxybenzoate)

0r (4-Hydr0xybenz0ic acid propyl ester) or (p—Hydroxybenzoic acid propyl

ester)

 
(levocetirizine 0r PGPB, ADJ YES ASSIGNEE

((2—(2—(4-((R)—(4-chlor0phenyl)-phenylmethyl)piperazin-1-yl)eth0xy)acetic USPT,

acid)) or Xusal 0r Xyzal 0r ((-)—Cetirizine) 0r ((R)—Cetirizine) 0r Xazal 0r USOC,

(Acetic acid, EPAB,

(2—(4—((R)—(4-chlorophenyl)phenylmethyl)—1—piperazinyl)eth0xy)—) or JPAB ,

(2—(4—((R-p-Chloro-alpha—phenylbenzyl)—1—piperazinyl)eth0xy)acetic acid) DWPI

0r (130018-77-8) ) and ((methyl parahydroxybenzoate) 0r (Methyl paraben)

or (methyl 4-hydroxybenzoate) 0r Aseptoform 0r Methylben 0r

METHYLPARABEN or Preserval 0r Maseptol 0r Methaben 0r Metoxyde

0r Metaben 0r Nipagin 0r (Methyl 4-hydr0xybenz0ate) 0r (Methyl

p-hydroxybenzoate) 0r methylparaben 0r (Methyl p—oxybenzoate) or

(Methyl p—hydroxybenzoate) 0r (4- (Methoxycarbonyl)phenol) or (Benzoic

acid, 4-hydr0xy—, methyl ester) or (4—Hydr0xybenz0ic acid methyl ester) )

and ((propyl parahydroxybenzoate) 0r (Propyl paraben) 0r

PROPYLPARABEN 0r Nipazol 0r Propylparasept 0r Parasept 0r Paseptol

0r Propagin 0r Nipasol 0r Paraben 0r (Betacide P) or (Nipasol P) or

(Chemacide pk) 0r (Chemocide pk) 0r (Propyl Parasept) 0r (Aseptoform P)

or (Propyl Butex) 0r (Preserval P) or (Propyl Chemosept) 0r (Betacine P) or
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(Protaben P) or (Tegosept P) or (Propyl aseptoform) 0r (Bonomold OP) or

(Nipagin P) or (Nipasol M) or (Solbrol P) or (Propyl chemsept) 0r (Propyl

4-hydr0xybenz0ate) 0r (PulVis conservans) 0r (p-Hydroxypropyl benzoate)

0r (Propyl p—hydroxybenzoate) 0r (4—Hydr0xybenz0ic acid propyl ester) or

(p—Hydroxybenzoic acid propyl ester) )

(levocetirizine 0r

((2- (2—(4-((R)—(4-chlor0phenyl) -phenylmethyl)piperazin- 1 -yl)eth0xy)acetic

acid)) or Xusal 0r Xyzal 0r ((-)—Cetirizine) 0r ((R)—Cetirizine) 0r Xazal 0r

(Acetic acid,

(2—(4-((R)—(4-chlorophenyl)phenylmethyl)—1—piperazinyl)eth0xy)—) 0r

(2—(4-((R-p-Chlor0-alpha—phenylbenzyl)—1—piperazinyl)eth0xy)acetic acid)

or (130018-77-8) and (methyl parahydroxybenzoate) 0r (Methyl paraben)

or (methyl 4-hydroxybenzoate) 0r Aseptoform 0r Methylben 0r

METHYLPARABEN or Preserval 0r Maseptol 0r Methaben 0r Metoxyde

0r Metaben 0r Nipagin 0r (Methyl 4-hydr0xybenz0ate) 0r (Methyl

p-hydroxybenzoate) 0r methylparaben 0r (Methyl p—oxybenzoate) or

(Methyl p—hydroxybenzoate) 0r (4- (Methoxycarbonyl)phenol) or (Benzoic

acid, 4-hydr0xy—, methyl ester) or (4—Hydr0xybenz0ic acid methyl ester)

and (propyl parahydroxybenzoate) 0r (Propyl paraben) 0r

PROPYLPARABEN 0r Nipazol 0r Propylparasept 0r Parasept 0r Paseptol

0r Propagin 0r Nipasol 0r Paraben 0r (Betacide P) or (Nipasol P) or

(Chemacide pk) 0r (Chemocide pk) 0r (Propyl Parasept) 0r (Aseptoform P)

or (Propyl Butex) 0r (Preserval P) or (Propyl Chemosept) 0r (Betacine P) or

(Protaben P) or (Tegosept P) or (Propyl aseptoform) 0r (Bonomold OP) or

(Nipagin P) or (Nipasol M) or (Solbrol P) or (Propyl chemsept) 0r (Propyl

4-hydr0xybenz0ate) 0r (PulVis conservans) 0r (p-Hydroxypropyl benzoate)

0r (Propyl p—hydroxybenzoate) 0r (4—Hydr0xybenz0ic acid propyl ester) or

(p—Hydroxybenzoic acid propyl ester) ) and (@pd<20040714 0r

@ ad<20040714 0r @rlad<20040714)

(levocetirizine 0r

((2- (2—(4-((R)—(4-chlor0phenyl) -phenylmethyl)piperazin- 1 -yl)eth0xy)acetic

acid)) or Xusal 0r Xyzal 0r ((-)—Cetirizine) 0r ((R)—Cetirizine) 0r Xazal 0r

(Acetic acid,

(2—(4-((R)—(4-chlorophenyl)phenylmethyl)—1—piperazinyl)eth0xy)—) 0r

(2—(4-((R-p-Chlor0-alpha—phenylbenzyl)—1—piperazinyl)eth0xy)acetic acid)

or (130018-77-8) and (methyl parahydroxybenzoate) 0r (Methyl paraben)

or (methyl 4-hydroxybenzoate) 0r Aseptoform 0r Methylben 0r

METHYLPARABEN or Preserval 0r Maseptol 0r Methaben 0r Metoxyde

0r Metaben 0r Nipagin 0r (Methyl 4-hydr0xybenz0ate) 0r (Methyl

p-hydroxybenzoate) 0r methylparaben 0r (Methyl p—oxybenzoate) or

(Methyl p—hydroxybenzoate) 0r (4- (Methoxycarbonyl)phenol) or (Benzoic

acid, 4-hydr0xy—, methyl ester) or (4—Hydr0xybenz0ic acid methyl ester)

and (propyl parahydroxybenzoate) 0r (Propyl paraben) 0r

PROPYLPARABEN 0r Nipazol 0r Propylparasept 0r Parasept 0r Paseptol

0r Propagin 0r Nipasol 0r Paraben 0r (Betacide P) or (Nipasol P) or

(Chemacide pk) 0r (Chemocide pk) 0r (Propyl Parasept) 0r (Aseptoform P)

or (Propyl Butex) 0r (Preserval P) or (Propyl Chemosept) 0r (Betacine P) or

(Protaben P) or (Tegosept P) or (Propyl aseptoform) 0r (Bonomold OP) or

(Nipagin P) or (Nipasol M) or (Solbrol P) or (Propyl chemsept) 0r (Propyl
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4-hydr0xybenz0ate) 0r (PulVis conservans) 0r (p-Hydroxypropyl benzoate)

0r (Propyl p—hydroxybenzoate) 0r (4—Hydr0xybenz0ic acid propyl ester) or

(p—Hydroxybenzoic acid propyl ester) and (@pd<20040714 0r

@ad<20040714 0r @rlad<20040714) ) and (levocetirizine 0r

((2- (2—(4-((R)—(4-chlor0phenyl) -phenylmethyl)piperazin- 1 -yl)eth0xy)acetic

acid)) or Xusal 0r Xyzal 0r ((-)—Cetirizine) 0r ((R)—Cetirizine) 0r Xazal 0r

(Acetic acid,

(2—(4-((R)—(4-chlorophenyl)phenylmethyl)—1—piperazinyl)eth0xy)—) 0r

(2—(4-((R-p-Chlor0-alpha—phenylbenzyl)—1—piperazinyl)eth0xy)acetic acid)

or (130018-77-8) ) same ( ((methyl parahydroxybenzoate) 0r (Methyl

paraben) or (methyl 4-hydr0xybenz0ate) 0r Aseptoform 0r Methylben 0r

METHYLPARABEN or Preserval 0r Maseptol 0r Methaben 0r Metoxyde

0r Metaben 0r Nipagin 0r (Methyl 4-hydr0xybenz0ate) 0r (Methyl

p-hydroxybenzoate) 0r methylparaben 0r (Methyl p—oxybenzoate) or

(Methyl p—hydroxybenzoate) 0r (4- (Methoxycarbonyl)phenol) or (Benzoic

acid, 4-hydr0xy—, methyl ester) or (4—Hydr0xybenz0ic acid methyl ester) )

0r ((propyl parahydroxybenzoate) 0r (Propyl paraben) 0r

PROPYLPARABEN 0r Nipazol 0r Propylparasept 0r Parasept 0r Paseptol

0r Propagin 0r Nipasol 0r Paraben 0r (Betacide P) or (Nipasol P) or

(Chemacide pk) 0r (Chemocide pk) 0r (Propyl Parasept) 0r (Aseptoform P)

or (Propyl Butex) 0r (Preserval P) or (Propyl Chemosept) 0r (Betacine P) or

(Protaben P) or (Tegosept P) or (Propyl aseptoform) 0r (Bonomold OP) or

(Nipagin P) or (Nipasol M) or (Solbrol P) or (Propyl chemsept) 0r (Propyl

4-hydr0xybenz0ate) 0r (PulVis conservans) 0r (p-Hydroxypropyl benzoate)

0r (Propyl p—hydroxybenzoate) 0r (4—Hydr0xybenz0ic acid propyl ester) or

(p—Hydroxybenzoic acid propyl ester) ) )

(levocetirizine 0r PGPB,

((2-(2—(4-((R)—(4-chlor0phenyl)-phenylmethyl)piperazin-1-yl)eth0xy)acetic USPT,

acid)) or Xusal 0r Xyzal 0r ((-)—Cetirizine) 0r ((R)—Cetirizine) 0r Xazal 0r USOC,

(Acetic acid, EPAB,

(2—(4-((R)—(4-chlorophenyl)phenylmethyl)—1—piperazinyl)eth0xy)—) 0r JPAB,

(2—(4-((R-p-Chlor0-alpha—phenylbenzyl)—1—piperazinyl)eth0xy)acetic acid) DWPI

0r (130018-77-8) and (methyl parahydroxybenzoate) 0r (Methyl paraben)

or (methyl 4-hydroxybenzoate) 0r Aseptoform 0r Methylben 0r

METHYLPARABEN or Preserval 0r Maseptol 0r Methaben 0r Metoxyde

0r Metaben 0r Nipagin 0r (Methyl 4-hydr0xybenz0ate) 0r (Methyl

p-hydroxybenzoate) 0r methylparaben 0r (Methyl p—oxybenzoate) or

(Methyl p—hydroxybenzoate) 0r (4- (Methoxycarbonyl)phenol) or (Benzoic

acid, 4-hydr0xy—, methyl ester) or (4—Hydr0xybenz0ic acid methyl ester)

and (propyl parahydroxybenzoate) 0r (Propyl paraben) 0r

PROPYLPARABEN 0r Nipazol 0r Propylparasept 0r Parasept 0r Paseptol

0r Propagin 0r Nipasol 0r Paraben 0r (Betacide P) or (Nipasol P) or

(Chemacide pk) 0r (Chemocide pk) 0r (Propyl Parasept) 0r (Aseptoform P)

or (Propyl Butex) 0r (Preserval P) or (Propyl Chemosept) 0r (Betacine P) or

(Protaben P) or (Tegosept P) or (Propyl aseptoform) 0r (Bonomold OP) or

(Nipagin P) or (Nipasol M) or (Solbrol P) or (Propyl chemsept) 0r (Propyl

4-hydr0xybenz0ate) 0r (PulVis conservans) 0r (p-Hydroxypropyl benzoate)

0r (Propyl p—hydroxybenzoate) 0r (4—Hydr0xybenz0ic acid propyl ester) or

(p—Hydroxybenzoic acid propyl ester) and (@pd<20040714 0r

@ad<20040714 0r @rlad<20040714) ) and (levocetirizine 0r
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((2— (2—(4-((R)—(4-ch10r0phenyl) -phcnylmethy1)pipcrazin- 1 -y1)eth0xy)acetic

acid)) or Xusal or Xyzal 0r ((-)—Cetirizinc) 0r ((R)—Cetirizinc) 0r Xazal 0r

(Acetic acid,

(2—(4-((R)—(4-ch10r0phcny1)phcnylmethy1)—1—piperaziny1)cth0xy)—) 0r

(2—(4-((R-p-Ch10r0-alpha—phenylbcnzyl)—1—pipcrazinyl)cth0xy)acetic acid)

or (130018-77-8) ) .ti,ab,clm.

 
 

US-5504113-$.DID. OR US-6319927-$.DID. OR US—6432961—$.DID. OR ADJ YES ASSIGNEE

WO—2004004705—$.DID. OR EP—0605203—$.DID. OR

US-19853192951—$.DID. OR JP—60204712-$.DID. OR

US-1331018-$.DID.

US-5504113-$.DID. OR US-6319927-$.DID. OR US—6432961—$.DID. OR PGPB, ADJ YES ASSIGNEE

US-1331018-$.DID. USPT
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

(Case No. 06-796)

In the Application of:

Fanara et al.

Examiner: Timothy P. Thomas

Serial No. 10/599,451
Art Unit: 1614

Filing Date: September 28, 2006
Confirmation No.2 9142

For: Pharmaceutical Composition of Piperazine
Derivatives

VVVVVVVVVV
RESPONSE TO THE OFFICE ACTION MAILED SEPTEMBER 25, 2008

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

Please consider the following amendments and remarks in response to the Office

communication mailed September 25, 2008. No fees are believed to be due, but the Office is

nevertheless authorized to charge any fees necessary to maintain the pendency of this application

to Deposit Account, No. 13-2490.

Amendments to the claims begin on page 2 of this paper.

Remarks begin on page 5 of this paper.

1
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Amendments to the Claims

The following listing of claims will replace all prior versions and listings of claims in the

application.

Listing of Claims:

1. (Currently Amended) A liquid pharmaceutical composition comprising (i) eetirizine;

levocetirizinerefletirizifie; or a pharmaceutically acceptable salt of eetirizine, levocetirizinerer

efletirizine, and (ii) at least one preservative, wherein the preservative is (a)—a

 
   

II. n u .- -a ..a. p n p ,- -- an ‘n-A - . .. .1.- .-v c- ' a '- u. v w it I u in. -v c u- I

WWW—Mamixture of methyl parahydroxybenzoate

and propyl parahydroxybenzoate in a ratio of 9/1 expressed in weightd said mixture beingpresent

in an amount of more than 0 and less than 1.5 mg/ml of the composition.

2. (Previously presented) The liquid pharmaceutical composition according to claim 1,

wherein the composition is aqueous.

3. (Canceled)

4. (Canceled)

5. (Currently amended) The liquid pharmaceutical composition according to claim [[4]] 1,

wherein the amount of p—hydroxybenzoate esters is in the range of 0.0001 and [[1,4]] _1_._§ mg/ml

of the composition.

6. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of thimerosal in the range of 0.0001 and 0.05

mg/ml of the composition.

7. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of chlorhexidine acetate in the range of 0.0001

and 0.05 mg/ml of the composition.

2
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8. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of benzylalcohol in the range of 0.0001 and 10

mg/ml of the composition.

9. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of benzalkonium chloride in the range of 0.0001

and 0.05 mg/ml of the composition.

10. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

active substance is cetirizine.

1 1. (Canceled)

12. (Previously presented) The liquid pharmaceutical composition according to claim 1,

wherein the composition is in the form of oral solutions, nasal drops, eye drops or ear drops.

13. (Canceled)

14. (Previously Presented) The liquid pharmaceutical composition according to claim 13,

wherein the pharmaceutically acceptable salt of levocetirizine is a hydrochloride salt.

15. (Previously Presented) The liquid pharmaceutical composition according to claim 14,

wherein the hydrochloride salt of levocetirizine is present in amount of 0.5 mg/ml and the

mixture of methyl p—hydroxybenzoate and propyl p~hydroxybenzoate is present in amount of

0.75 mg/ml.

16. (Canceled)

17. (Previously presented) The liquid pharmaceutical composition according to claim 1,

which composition comprises levocetirizine or a pharmaceutically acceptable salt that is at least

95% by weight of the levorotatory enantiomer of cetirizine.

18. (Withdrawn) A method of making a liquid pharmaceutical composition according to

claim 1 comprising combining,

a) cetirizine, levocetirizine, efletirizine, or a pharmaceutically acceptable salt of

cetirizine, levocetirizine, or efletirizine, and

3
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b) parahydroxybenzoate ester in an amount of more than 0 and less than 1.5 mg/ml

of the composition.

19. (Withdrawn) The method according to claim 18, comprising mixing levocetirizine or a

pharmaceutically acceptable salt thereof with a mixture of methyl p—hydroxybenzoate and propyl

p~hydroxybenzoate.

20. (Withdrawn) The method according to claim 19, comprising mixing a pharmaceutically

acceptable salt of levocetirizine with a mixture of methyl p~hydroxybenzoate and propyl p-

hydroxybenzoate, wherein the methyl p-hydroxybenzoate and propyl p—hydroxybenzoate are

present in a ratio of 9: 1.

21. (Withdrawn) The method according to claim 20, wherein the pharmaceutically acceptable

salt of levocetiriZine is a hydrochloride salt.

22. (Withdrawn) In a method of treating a patient with cetirizine, levocetirizine, efletirizine,

or a pharmaceutically acceptable salt of cetirizine, levocetirizine, or efletirizine, the improvement

comprising administering a liquid composition according to claim 1.

23. (Withdrawn) The method according to claim 23, wherein the liquid composition

comprises levocetirizine or a pharmaceutically acceptable salt thereof and a mixture of methyl p—

hydroxybenzoate and propyl p—hydroxybenzoate.

24. (Withdrawn) The method according to claim 23, wherein the pharmaceutically acceptable

salt of levocetirizine is a hydrochloride salt.

25. (Withdrawn) The method according to claim 24, wherein the hydrochloride salt of

levocetirizine is present in amount of 0.5 mg/ml and the mixture of methyl p—hydroxybenzoate

and propyl p—hydroxybenzoate is present in amount of 0.75 mg/ml.

26. (Withdrawn) The method according to claim 25, wherein the methyl p-hydroxybenzoate

and propyl p-hydroxybenzoate are present in a ratio of 9:1 by weight.

4
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REMARKS

Claims 1-26 are pending in this case. Claims 18-26 are withdrawn as directed to the non—

elected Group II and Group III inventions. Claims 6-10 are withdrawn as directed to non-elected

species.

The limitations of claims 4 and 11 have been incorporated into claim 1, and claims 4 and

11 have been canceled accordingly. Claims 3, 13, and 16 have been canceled as redundant in

view of the amendment to claim 1. Claim 5 has been amended to depend from claim 1, and to

correct a typographical error. Support for this amendment is found in the specification as

originally filed at page 4, line 25-28. The claims remaining under consideration are 1, 2, 5, 12,

14, 15, and 17. In the prior response, it was stated that the elected species was covered by claims

1-5 and 11. As the elected species is also covered by claims 12, 14, 15, and 17, it is requested

that those claims also be considered at this time.

Oath/Declaration

The examiner’s objection to the Declaration submitted in this application is respectfully

not understood. The Declaration has two alterations on the second page, one to inventor Claire

Poulain’s citizenship and the other to her address. In both cases, the inventor’s dated signature

appears immediately adjacent to the alterations. Thus, the date “28 June 07” and her signature

“C Poulain” appear three times on that page: once in the space for the Inventor’s signature, once

next to the corrected citizenship, and once next to the corrected address. Applicants respectfully

request the Examiner to explain what else, if anything, is required.

Claim rejection —- 35 USC 112

The claims were rejected as indefinite with respect to the use of “or” in two separate

instances in claim 1. This language has been deleted from amended claim 1, thereby overcoming

this ground of rejection.

Claim rejection -— 35 USC 103

The present invention is generally directed to a liquid pharmaceutical composition

comprising an active ingredient and a preservative. Pursuant to the amendments herein, the

5
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present claims are directed to the liquid composition wherein the active ingredient is

levocetirizine or a pharmaceutically acceptable salt thereof, and the preservative is a mixture of

methyl parahydroxybenzoate and propyl parahydroxybenzoate in a ratio of 9/1 expressed in

weight, the mixture being present in an mount of more than 0 and less than 1.5 mg/ml of the

composition. The amendments find support in the specification at least at page 3, lines 3-13;

page 4, lines 3-5; and page 4, lines 25-28.

The claims stand rejected as obvious over Deitrich, (US 2004/0058896 A1). Dietrich is

directed to a pharmaceutical compositions in which a coated pellet of an active ingredient can

retain a desired functionality, even when subjected to further processing. In particular, Dietrich

is directed to a preparation made of coated pellets of active ingredients in which the

functionalities of the pellet coatings are maintained when the pellets are processed to dosage

forms, such as by being shaped into tablets with excipients (Dietrich paras. [0002]—[0003]).

Dietrich teaches (para. [0004]) that this can be accomplished by a preparation in which an active

ingredient is essentially uniformly dispersed in an excipient matrix composed of one or more

excipients selected from the group of fatty alcohol, triglyceride, partial glyceride and fatty acid

ester. The composition of Dietrich is not limited to any particular active ingredient; in fact,

Dietrich’s list of possible active ingredients spans page 2, paragraph [0013] — page 18, paragraph

[0401] of the reference. Hundreds of compounds are listed. Levocetirizine is one of the active

ingredients listed, but it is not included in any of the examples or otherwise singled out.

Preservatives are discussed only at paragraph [043 9]. Nothing in that discussion suggests to one

skilled in the art to use as a preservative a mixture of methyl parahydroxybenzoate and propyl

parahydroxybenzoate in a ratio of 9/1 expressed in weight as presently claimed.

Dietrich’s discussion of preservatives is part of a broader discussion of general

excipients, also including flavorings, buffers, and emulsifiers, and the general amounts of each

that can be used in the formed tablets. With regard to preservatives, Dietrich says, “The

proportion depends on the preservative used and is normally from 0.1 to 4% by weight based on

the solution or suspension ready for use.” This is not a teaching of the use of the specific

preservatives, in the specific proportions, with the particular active ingredient, as set forth in the

amended claims. Indeed, Dietrich’s broad disclosure teaches the opposite of the claimed

invention, namely, that the choice of preservatives and their quantities is not critical. By

6
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contrast, one aspect of the present invention is based on the discovery that the selection of the

particular combination of preservatives and their proportion is indeed critical to the long term

stability of this particular active ingredient.

One skilled in the art, searching for a solution to the problem of the stability of

levocetirizine would not have turned to Dietrich, which teaches how to protect the functionalities

of pellet coatings when the pellets are compressed or otherwise processed into tablets, or used in

other pharmaceutical preparations. There is no motivation in the reference to choose

levocetirizine as the active ingredient, as required in the amended claims, from among Dietrich’s

long list of possible active ingredients, or to use the particular preservatives in the particular

proportions as claimed in the present application.

Even if one skilled in the art had read the Dietrich reference, he would not have had the

idea to use a reduced amount of preservatives in order to obtain a levocetirizine composition

stable over a long period of time. (specification, page 2, lines 11-15) It is respectfully

submitted that the claims as amended are not obvious over the Dietrich reference.

The applicants’ selection of the particular preservatives and amounts is not merely a

routine selection by one of ordinary skill in the art based on the teachings of Dietrich. These

particular preservatives and amounts lead to a result that is not suggested by the prior art, i.e.,

enhanced stability of the active ingredient, levocetirizine. Dietrich provides no reason to make

the particular invention now being claimed, nor does Dietrich provide any teachings from which

one of ordinary skill in the art could have reasonably predicted the results.

For all of the foregoing reasons, the applicants respectfully request reconsideration and

withdrawal of this obviousness rejection. Further, should claim 1 as amended be found to be

allowable, it is respectfully requested that withdrawn species claims 69 be considered as well.

Respectfully submitted,

Date: November 19, 2008 /Sandra B. Weiss/
Sandra B. Weiss

Registration No. 30,814

McDonnell Boehnen Hulbert & Berghoff LLP

Telephone: 312-913—0001 300 South Wacker Drive

Facsimile: 312—913-0002 Chicago, IL 60606—6709
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METHOD AND CONIPOSITION FOR TREATING RHINITIS

Field of the Invention

This invention relates to a method for treating rhinitis, and to a corresponding

pharmaceutical composition.

Background and Prior Art

Allergic and non-allergic rhinitis are common disorders affecting about 30% of

the population. Rhinitis has a considerable impact on quality of life. In fact,

rhinitis is regarded to affect the quality of life more so than, e.g., asthma.

Hay fever and perennial allergic rhinitis are characterised by sneezing, rhinorrhea,

nasal congestion, pruritus, conjunctivitis and pharyngitis. In perennial rhinitis,

chronic nasal obstruction is often prominent and may extend to eustachian tube

obstruction.

Oral or local antihistamines are first line treatments, and nasal steroids second line

treatments for rhinitis. For most patients, topical corticosteroids and long acting

antihistamine agents provide significant relief of symptoms. Antihistamines may

also affect non—immunologically (non—IgE) mediated hypersensitivity reactions

such as non—allergic rhinitis, exercise induced asthma, cold urticaria, and non—

specific bronchial hyper-reactivity.

Cetirizine dihydrochloride, [2— {4-[(4-chlorophenyl)—phenylmethyl]—l-piperaz—

inyl}ethoxy]acetic acid is an orally and locally active, potent, long acting

peripheral histamine H1 receptor antagonist. Cetirizine is one of the most widely

used second generation antihistamines for the treatment of rhino-conjunctivitis

and urticaria. It is effective, well tolerated and safe when used orally in a dose of

10 mg daily. Sedation and dry mouth do however occur as side effects in orally

treated patients. Cetirizine is also approved in children for the treatment of

rhinitis.
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The main clinical affects of antihistamines include reduced sneezing and

rhinorrhea. However, reduction of nasal blockage appears to be less responsive.

Local administration of antihistamines (such as azelastine and levocabastine) has

advantages, including rapid onset of action and fewer side effects. At present,

however, cetirizine dihydrochloride is not an approved medicine for local

administration, although it has been administered in that manner in clinical trials.

In one trial (Francillon C, Pécoud A. Efi’ect ofnasal spray of cetirizine in a nasal

provocation test with allergen. J Allergy Clin. Immunol. 1993:91, Suppl. 2:258

(abstract)), cetirizine nasal spray was found to reduce symptoms and increase

nasal peak flow after an allergen challenge. Further, in exercise—induced asthma, a

good protective effect was seen when cetirizine mist was administered to the lung

with a nebulizer (Ghosh SK, De Vos C, McIlroy I, Patel KR. Efi’ect of cetirizine

on exercise induced asthma, Thorax 1991 Apr; 46(4), 242—4).

Sorne effect was seen on symptoms when cetirizine (presumably as the di-

hydrochloride) was given as a nasal spray in patients with perennial allergic

rhinitis. Concentrations of 0.625, 1.25, and 2.5 mg/mL of cetirizine were sprayed

three times a day for two weeks (Clement P, Roovers MH, Francillon C, Dodion

P. Dose—ranging, placebo-controlled study of cetirizine nasal Spray in adults with

perennial allergic rhinitis, Allergy 1994 Sep; 49(8), 668—72). The most common

side effects were related to nasal events, although no difference in incidence

between the placebo and the cetirizine-treated groups was seen. However, the

authors of this article speculated therein that local irritation had an adverse effect

on treatment efficacy.

Indeed, due to the irritation of the nasal mucosa by cetirizine, it has been found to

be necessary to decrease its immediate exposure in nasal administration. In

European Patent No. EP 605 203 B 1, it has been reported that this can be achieved

by providing cetirizine in form of a composition containing cyclodextrin.
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Liposomes (also known as lipid vesicles) are colloidal particles that are prepared

from polar lipid molecules derived either from natural sources or chemical

synthesis. Such spherical, closed structures composed of curved lipid bilayers, are

typically used to entrap drugs, which are often cytotoxic, in order to reduce

toxicity and/or increase efficacy. Liposome—entrapped drug preparations are often

provided in a dry (e.g. freeze-dried) form, which is subsequently reconstituted

with an aqueous solution immediately prior to administration. This is done in

order to minimise the possibility of leakage of e.g. cytotoxic drug into aqueous

solution and thereby reducing the entrapping effect of the liposome.

Liposomes have also been employed to encapsulate various drug compounds for

delivery via the nasal route, in order to improve bioavailability or as an adjuvant.

Drugs that may be mentioned include tetanus toxoid vaccine, insulin,

desmopressin and diphenhydramine hydrochloride (see Tiirker et al, Review

Article: Nasal Route and Drug Deliver Systems, Pharm. World Sci., 2004; 26,

137—142 and the references cited therein), as well as ciprofloxacin, OMB and

salbutamol (see Desai et al, A Facile Method of Delivery of Liposomes by

Nebulization, J. Control. Release, 2002; 84, 69—78).

Liposome-entrapped cetirizine has also been administered topically to evaluate

peripheral antihistaminic activity and systemic absorption in a rabbit model

(Elzainy et al, Cetirizine fi‘om Topical Phospliatidylcholine-Hydrogenated

Liposomes, The AAPS Journal, 2004; 6, 1-7. See also Drug Development and

Industrial Pharmacy, 2005; 31, 281—291).

The lipophilic behaviour of the cationic (wherein the anion is chloride),

zwitterionic, and anionic forms of cetirizine in buffered aqueous

phosphatidylcholine liposome systems containing from about 1 to 33.5 mg/mL of

phospholipid has also been studied (Plemper van Balen G et al., Lipopliilicizy

behaviour of the zwitterionic antihistamine cetirizine in phosphatidylcholine

liposomes/water systems, Pharm. Res. 2001; 18, 694-701). The aim with the

study, in which separate solutions of PBS—diluted egg phosphatidylcholine

liposomes were poured into separate compartments of dialysis cells, was to gain
3
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insight into the mechanism of interaction of the various electrical species of

cetirizine and other drugs with liposomal membranes. The zwitterionic form of

cetirizine, which dominates in the pH range of fiom about pH 4 to about pH 7, and

even from about pH 3 to about pH 8, was considered by the authors of this article

to be prevented from entry into the liposomal membrane by rendering the

formation of lipophilic folded conformers of cetirizine more difficult. In this

respect, cetirizine was not entrapped in liposomal membranes for delivery of drug

to patients.

To the applicant’s knowledge there is no prior disclosure or suggestion in the art

of a homogeneous pharmaceutical composition comprising zwitterionic cetirizine,

a polar lipid iiposome and a phannaceutical acceptable aqueous carrier.

Surprisingly, we have found that the irritation normally associated with (e. g.

nasal) administration of cetirizine may be reduced by way of use of just such a

composition.

According to the invention, there is provided pharmaceutical compositions

suitable for the treatment of rhinitis by, for example, nasal or ocular administration

comprising zwitterionic cetirizine, a polar lipid liposome and a pharmaceutical—

acceptable aqueous carrier, which compositions are referred to hereinafter as “the

compositions of the invention”.

The skilled person will appreciate that zwitterionic cetirizine is employed in

compositions of the invention in a pharmacologically-effective amount (vide

in ra). The term "pharmacologically—effective amount” refers to an amount of

cetirizine, which is capable of conferring the desired therapeutic effect on a treated

patient, whether administered alone or in combination with another active

ingredient. Such an effect may be objective (i.e. measurable by some test or

marker) or subjective (i.e. the subject gives an indication of, or feels, an effect).

By “pharmaceutical compositions” we include compositions that are suitable for

use in direct administration to mammals, and especially humans. In this respect,

4
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the term is intended to encompass formulations that include only components that

are regarded in the art as suitable for administration to mammalian, and especially

human, patients. In the context of the present invention, the term may also mean

that the compositions of the invention are in a form of a liquid that is ready-to-use,

directly from the shelf, and not a formulation in which drug is encapsulated inside

liposomes requiring reconstitution shortly prior to administration in order to avoid

leakage of drug from liposomes into an aqueous carrier.

The compositions of the invention are preferably homogeneous. By.

“homogenous” we include not only that the compositions of the invention

comprise liposomes dispersed evenly throughout the aqueous carrier, but further

that the active ingredient is distributed throughout the whole composition in a

substantially similar concentration in the relevant aqueous medium, whether that

medium is located inside or outside of the liposomal structures. By “substantially

similar”, we include that the concentration may vary by about :1250%, such as

about i40%, preferably about :123 0%, more preferably about d220% and particularly

about i10% (when comparing concentrations inside and outside of the liposomal

structures) at room temperature and atmospheric pressure. Drug concentration

profiles may be measured by standard techniques known to the skilled person,

such as 31P-NMR. For example, a standard in Situ probing technique, or a

technique that involves separation of the liposomal fraction from the free aqueous

canier and measurement of the amount/concentration of drug associated with each

fraction may be employed. Separation may be accomplished by centrifugation,

dialysis, ultrafiltration, or gel filtration.

It is preferred that the compositions of the invention further include a

pharmaceutically-acceptable buffer capable of providing a pH of from about pH 4

(e.g. 4.0) to about pH 8 (e.g. 8.0), preferably from about pH 5 (e.g. 5.0) to about

pH 7 (e.g. 7.0). Appropriate buffers include those that will not interfere with the

formation of liposomes, such as a phosphate (e. g. disodium phosphate,

dipotassium phosphate, sodium dihydrogen phosphate, potassium dihydrogen

phosphate or phosphoric acid plus base), citrate (e.g. sodium citrate or citric acid

plus base), or acetate buffer (e.g. sodium acetate or acetic acid plus base), which is
5

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 254

PCT/GB2005/001758



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 255

10

15

20

25

30

W0 2005/10771 1 PCT/GB2005/001758

capable of maintaining a pH within the above—specified ranges. Buffers may be

employed in an amount that is suitable to provide for the above—mentioned effects

and such will be appreciated by the skilled person without recourse to inventive

input. Appropriate quantities are for example in the range of about 1 mg/mL to

about 30 mg/mL.

Any pharmaceutically—acceptable salt of cetirizine as well as the free base form

thereof may be used in the manufacture of compositions of the invention.

Preferred salts include chloride salts, hydrochloride (e.g. dihydrochloride) salts

and, more particularly, nitrate salts of cetirizine, most preferably cetirizine

dinitrate.

The amount of cetirizine or salt thereof that may be employed in preparation of

compositions of the invention may be determined by the physician, or the skilled

person, in relation to what will be most suitable for an individual patient. This is

likely to vary with the severity of the condition that is to be treated, as well as the

Species, age, weight, sex, renal function, hepatic function and response of the

particular patient to be treated. It is preferred however that the compositions of

the invention comprise cetirizine or a salt thereof in an amount of from about 1

mg/mL to about 30 (e.g. about 25, such as about 23) mg/mL calculated on the
zwitterionic form, preferably in an amount of from about 5.5 mg/mL to about 22

mg/mL. A further preferred range is between about 6 mg/mL and about 15

mg/mL, such as about 8 mg/mL to about 12 mg/mL.

In such a case, the total amount of active ingredient that may be present may be

sufficient to provide a daily dose of drug per unit dosage that is in the range about

4 mg to about 20 mg, such as about 5 mg to about 15 mg, more preferably about 7

mg to about 12 mg and most preferably about 8 mg to about 10 mg. The skilled

person will appreciate that compositions of the invention may be dosed once or

more times daily in one or more administrations in order to provide the

aforementioned daily dose.
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The above—mentioned dosages are exemplary of the average case; there can, of

course, be individual instances where higher or lower dosage ranges are merited,

and such are within the scope of this invention.

The term “liposome” will be well understood by those skilled in the art to include

a structure consisting of one or more concentric spheres of polar lipid bilayers

separated by water or aqueous buffer compartments.

Liposomes may be prepared by various methods using solvents, reduced pressure,

two-phase systems, freeze drying, sonication etc. described, for instance, in

Lz'posome Drug Delivery Systems, Betageri G V et al., Technomic Publishing AG,

Basel, Switzerland, 1993, the relevant disclosures in which document are hereby

incorporated by reference.

The term “polar lipid” will be well understood by the skilled person to include any

lipid With a polar head—group and two fatty acid residues, which is capable of

forming liposomes.

Polar lipids, such as those described hereinafter, may be of a natural and/or a

synthetic/semi—synthetic origin. Mixtures of natural and synthetic/semi—synthetic

polar lipids may also be employed in compositions of the invention.

Polar lipids that may be employed in compositions of the invention may thus be

based on, for example, phospholipids, and in particular phosphatidylcholine (PC),

phosphatidylglycerol (PG), phosphatidylinositol (PI), phosphatidic acid (PA),

phosphatidylserine (PS), or mixtures thereof.

Phospholipids that may be employed in compositions of the invention comprise

polar and non—polar groups linked to a backbone entity carrying hydroxyl groups,

such as glycerol.

Phospholipids may also be represented by the general formula I
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0

R2 0

,1 a
j]: 0\ TO I

O/ o\R3

wherein R1 and R2 independently represent a saturated or unsaturated (e.g.

alkenyl), branched or straight chain alkyl group having between 7 and 23 carbon

atoms, preferably between 11 and 19 carbon atoms; and R3 represents an amide or

ester bonding group, such as

-CH2—CH(OH)—CH2OH (phosphatidylglycerol),

-CH2-CHg—N(CH3)3 (phosphatidylcholine),

-CH2—CH2-NH2 (phosphatidylethanolamine),

-H (phosphatidic acid), or

-CH2-CH(NH2)—COOH (phosphatidylserine).

The phospholipid may be of natural origin. Natural phospholipids are preferably

membrane lipids derived from various sources of both vegetable (e.g. rapeseed,

sunflower, etc., or, preferably, soybean) and animal origin (e.g. egg yolk, bovine

milk, etc.). Phospholipids from soybean, a major source of vegetable

phospholipids, are normally obtained from the by—products (i.e. lecithins) in the

refining of crude soybean oil by the degumming process. The lecithins are

further processed and purified using other physical unit operations, such as

fractionation and/or chromatography. Other phospholipids may be obtained, for

example, by pressing various suitable seeds and grains, followed by solvent

extraction and then further processing as described above. Phospholipids of

natural origin that may be mentioned include for example those that are available

under the tradenames Lipoid S75, Lipoid 8100 and Lipoid S75-3N (Lipoid

GmbH, Germany), which are all blends of several different phospholipids that are

found in soybean.

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 257



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 258

W0 2005/10771 1 PCT/GB2005/001758

The phospholipid may alternatively be of synthetic or semi-synthetic origin (i.e,

prepared by chemical synthesis). For example, a multi-step chemical synthetic

approach may be used in order to obtain the key phospholipid intermediates, 1,2-

diacylglycerol, from (SD-l,2—isopropylideneglycerol, the latter providing the

5 glycerol backbone that is characteristic of phospholipids. 1,2—Diacetylated

phospholipids may then be obtained when the corresponding polar head group is

attached via chemical synthesis to the 1,2—diacylglycerol intermediate. Generally,

however, the origin of glycerol and the fatty acids used in the various steps may be

of both natural and synthetic origin. Synthetic and/or semi—synthetic

10 phospholipids that may be mentioned include dilaurylphosphatidylcholine

(DLPC), dimyristolphosphatidylcholine (DMPC), dipalmitoylphosphatidylcholine

(DPPC), dilaulylphosphatidylglycerol (DLPG), dimyristolphosphatidylglycerol

(DMPG), dioleoylphosphatidylcholine (DOPC) and dioleoylphosphatidylglycerol

(DOPG).

15

The polar lipid may alternatively comprise or, more preferably, consist of a

glycolipid. In the context of the present invention, the term “glycolipid”

designates a compound containing one or more monosaccharide residues bound by

a glycosidic linkage to a hydrophobic moiety such as an acylglycerol, a sphingoid

20 or a ceramide (N—acylsphingoid).

A glycolipid may be a glycoglycerolipid. In the context of the present invention,

the term “glycoglycerolipid” designates a glycolipid containing one or more

glycerol residues. According to a preferred aspect of the invention, the

25 glycoglycerolipid comprises, or consists of, galactoglycerolipid, more preferably a

digalactosyldiacylglycerol of the general formula II,
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wherein R1 and R2 are as hereinbefore defined.

The glycolipid may alternatively be a glycosphingolipid. In the context of the

present invention, the tenn “glycosphingolipid” designates a lipid containing at

least one monosaccharide residue and either a sphingoid or a ceramide. The term

may thus comprise neutral glycophingolipids, such as mono— and

oligoglycosylsphingoids as well as oligo- and, more preferably,

monoglycosylceramides. The term additionally comprises acidic

glycosphingolipids such as sialoglycosphingolipids, uronoglycosphingolipids,

sulfoglycosphingolipids, phosphoglycosphingolipids, and phosphonoglyco-

sphingolipids. The glycosphingolipid can be ceramide, monohexosylceramide,

dihexosylceramide, sphingomyelin, lysosphingomyelin, sphingosine, or a mixture

thereof. Preferably the glycosphingolipid is sphingomyelin or products derived

therefrom. The sphingomyelin content is preferably established by

chromatographic methods. Sphingomyelin may be extracted from milk,

preferably bovine milk, brain, egg yolk or erythrocytes from animal blood,

preferably sheep. For the avoidance of doubt, synthetic and semi-synthetic

sphingolipids are comprised by the invention.

The glycolipid may alternatively be a glycophosphatidylinositol. In the context of

the present invention, the term “glycophosphatidylinositol” designates a glycolipid

containing saccharides glycosidically linked to the inositol moiety of

phosphatidylinositols.

Preferred glycolipids include digalactosyldiacylglycerol (DGDG).
1 O

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 259



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 260

10

15

20

25

30‘

W0 2005/10771 1 PCT/GB2005/001758

Preferred polar lipids (such as phospholipids) are those that swell to a measurable

degree in water and/or those which are capable of spontaneous liposome

formation.

If the polar (e. g. phospho—) lipid does not swell spontaneously in water, the skilled

person will appreciate that it is nevertheless possible to obtain liposomes by

adding a more polar, swellable (e.g. phospho—) lipid, such as an anionic (e.g.

phospho-) lipid (e.g. phosphatidylglycerol).

Liposome formation may be performed at above about 0°C (e. g. room

temperature) if the phase transition temperature of the acyl chains (chain melting;

gel-to-liquid crystals) is below the freezing point of water.

Whichever polar lipid substance (or combination thereof) is used, suitable total

amounts/concentrations of 1ipid(s) that may be employed in preparation of a

composition of the invention are in the range of about 10 mg/mL to about 120

mg/mL. Compositions of the invention that may be mentioned include those in

which, when the polar lipid comprises phospholipid (whether in combination with

another lipid or otherwise), the amount of phospholipid(s) in the composition is

from about 10 (e. g. about 17, such as about 20) mg/mL to about 120 mg/mL, more

preferably from about 25 (e.g. about 35) mg to about 100 (e.g. about 70, such

about 50, e. g. about 40) mg/mL.

Compositions of the invention may also comprise an antioxidant, such as 0L—

tocopherol, ascorbic acid, butylated hydroxyanisole, butylated hydroxytoluene,

citric acid, fumaric acid, malic acid, monothioglycerol, propionic acid, propyl

gallate, sodium ascorbate, sodium bisulfite, sodium metabisulfite, potassium

metabisulfite, sodium sulfite, tartaric acid or vitamin E.

According to the invention a chelating agent may be used to reduce the metal ion

catalysed oxidation of phospholipid and/or cetirizine. Examples of useful

chelating agents are ethylenediaminetetraacetic acid (EDTA),

1 1
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ethylenediaminetriacetic acid and diethylenetn'aminepentaacetic acid (DTPA). It

is also possible to use other agents that protect the composition of the invention

and, in particular, any unsaturated fatty acid residues that may be present therein,

from oxidation.

The composition of the invention can comprise one or more preservatives.

Examples of common preservatives for liquid pharmaceutical compositions are

benzalkonium chloride, benzoic acid, butylated hydroxyanisole, butylparaben,

chlorbutanol, ethylparaben, methylparaben, propylparaben, phenoxyethanol or

phenylethyl alcohol.

In order to retain the composition of the invention at its application site it may also

comprise viscosity—increasing agent such as, for instance, hydrophilic polymers

like polyethyleneglycol, or crosslinked polyvinylpyrrolidone and/or cellulose

derivatives such as hydroxypropylmethyl cellulose. Viscosity increasing agents

may also function as protective colloids to physically stabilise the composition of

the invention prior to administration.

Compositions of the invention may also comprise flavourings (e.g. lemon,

menthol or peppermint powder) and/or sweeteners (e. g. neohesperidin).

Compositions of the invention may also comprise tonicity-modifying agents, such

as sodium chloride, potassium chloride, glycerol, glucose, dextrose, sucrose,

mannitol, etc.

Optional additives, including buffering agents, preservatives, viscosity-increasing

agents, antioxidants, tonicity-modifying agents and chelating agents should be

selected, in terms of their identity and the amounts employed, keeping in mind

that their detrimental effect on liposome stability should be kept at a minimum.

For a given agent this can be ascertained by simple experiments, which are well

within the understanding of the skilled person. Suitable amounts of such

ingredients are however in the range about 0.01 mg/mL to about 10 mg/mL.

12
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There is also provided a process for preparing compositions of the invention. We

have surprisingly found that liposomes may be prepared by direct swelling of the

polar lipids in an aqueous medium Without the addition of any other excipients

such as charged lipids and/or surfactants etc., which are normally required.

According to a further aspect of the invention, there is provided a process for

preparing a composition of the invention, which process comprises:

(a) providing a polar lipid or a mixture of polar lipids that is/are swellable in

aqueous media;

(b) providing an aqueous solution of cetirizine;

(c) adding the polar lipid or mixture to the aqueous solution with stirring, thereby

forming a cetirizine liposome preparation;

(d) optionally adjusting the pH of the preparation to a desired value within the

range of from about pH 4 (e.g. 4.0) to about pH 8 (e.g. 8.0), preferably from about

pH 5 (e.g. 5.0) to about pH 7 (e.g. 7.0), by adding an acid or a base (e.g.

hydrochloric acid and/or sodum hydroxide at an appropriate concentration (e.g.

1M));

(e) optionally adding buffer solution or, more preferably, water or saline to the

preparation to obtain a desired final batch volume; and

(f) homogenising the preparation to obtain said pharmaceutical composition.

Solutions/liquids may be purged with nitrogen or argon at a suitable stage in the

above process, if and as appropriate.

In the context of the present invention, a lipid may be said to be swellable in

aqueous media if, when placed in contact with such a medium, it swells to a

measurable degree.

Buffers may preferably be added to the aqueous solution of drug (and/or drug may

be added to an aqueous buffer solution) prior to the addition of lipid. This

notwithstanding, the person skilled in the art will be aware of the inherent

buffering effect of zwitterionic cetirizine.

13
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The formation of the liposomes of the invention may be facilitated by the

spontaneous swelling of the polar lipid in water forming a lamellar liquid

crystalline phase having a maximum water content of about 35% by weight or

higher depending on the nature of the polar lipid. Depending on the lipid or lipid

mixture used and other conditions, spontaneous formation of liposomes may be

achieved when excess water is added to this lamellar phase. If spontaneous

formation is not achieved, the formation of liposomes may be accomplished by the

mechanical dispersion step (i.e. the homogenisation step (t) of the above process)

of the lamellar liquid-crystalline phase in excess water.

Homogenisation/dispersion methods include vigorous mechanical mixing, for

instance by means of an Ultra Turrax® (Jankel & Kfihnke, Germany). Shaking,

vortexing and rolling may also be performed as part of the homogenisation step of

the above process.

A homogeneous size distribution of the liposomes of the invention may be

desirable and may be obtained by extrusion through a membrane filter, such as

one made of polycarbonate, with a pore size of about 100 mn. Membrane filters

may be procured from Avestin Inc, Canada.

A reduced average liposome size and narrowed liposome size distribution may

preferably also be obtained when the liposomal dispersion is subjected to high-

pressure homogenisation with a suitable homogeniser (Rannie APV, type 7.30

VH, Rannie AS, Denmark) at, for example, between about 300 bar and about 1000

bar, such as between about 400 bar and about 900 bar, e.g. about 500 to about 800

bar for between about 4 and about 8 (e. g. 7, such as 6) cycles.

Surprisingly, we have found that the presence of cetirizine results in a reduction of

liposome size. Smaller liposomes are generally advantageous because they are

more stable physically and, due to their higher surface area/volume ratio, are more

easily resorbed by the mucosa.

l4
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We prefer that the diameter of liposomes in compositions of the invention is less

than about 200 nm (e.g. between about 40 to about 100 nin), as measured by, for

example, laser diffraction or dynamic light scattering, e.g. as described

hereinafter.

Furthermore, the above—mentioned process for the preparation of compositions of

the invention does not normally require conventional treatment with organic

solvents such as chloroform or dichloromethane. However, if two or more

membrane lipids are used it may be appropriate and/or necessary to treat them

with organic solvent prior to the addition of the aqueous solvent. For example, the

lipids may be dissolved in a volatile solvent or solvent mixture, such as

chloroform or chloroform/methanol. The solution may then be deposited on the

surfaces of a round-bottomed flask as the solvent is removed by rotary evaporation

under reduced pressure. An excess volume of aqueous buffer containing the drug

may then be added to the dry thin film of lipids, which may then be allowed to

swell to form liposomes.

The compositions of the invention are useful in the treatment of any indication for

which cetirizine is known to be indicated, including rhinitis. The term “rhinitis”

will be understood to include any irritation and/or inflammation of the nose,

whether allergic or non—allergic, including seasonal rhinitis (e.g. caused by

outdoor agents such as pollen; hay fever) and/or perennial rhinitis (e.g. caused by

house dust mites, indoor mold etc), as well as the symptoms thereof.

According to a further aspect of the invention, there is provided a method for the

treatment of rhinitis comprising the (e.g. nasal) administration of a

pharmacologically-effective amount of a composition of the invention to a person

suffering from or susceptible to that disorder.

For the avoidance of doubt, by “treatment” we include the therapeutic treatment,

as well as the symptomatic treatment, the prophylaxis, or the diagnosis, of a

condition.

15
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The compositions of the invention may be administered by way of a nasal spray,

nasal drops and/or eye drops. It is also possible to administer compositions of the

invention as a fine mist to the lungs by nebulization. For nasal administration, any

state—of—the-art device suitable for producing sprays of aqueous liposomal

dispersions may be used.

Wherever the word “abou ” is employed herein in the context of dimensions (e.g.

pH values, sizes, temperatures, pressures, etc.) and amounts (e.g. amounts,

weights and/or concentrations of individual constituents in a composition or a

component of a composition, proportions of drug inside/outside the liposomal

structures, absolute doses of active ingredient, etc.), it will be appreciated that

such variables are approximate and as such may vary by :I: 10%, for example :I: 5%

and preferably :I: 2% (e.g. :I: 1%) from the numbers specified herein.

The compositions of the invention, and the above—mentioned process that may be

employed for their preparation, have the advantages that are mentioned

hereinbefore. In particular, compositions of the invention may reduce the

incidence of inconvenient side—effects (and in particular irritation) that are

normally observed with e.g. nasally-administered cetirizine formulations.

Compositions of the invention are easy to manufacture and enable the production

of liposomal-based formulations that are in a ready—to—use form, avoiding the need

for reconstitution prior to administration.

Compositions of the invention may also have the advantage that they may be

prepared using established pharmaceutical processing methods and employ

materials that are approved for use in foods or pharmaceuticals or of like

regulatory status.

Compositions of the invention may also have the advantage that they may be more

efficacious than, be less toxic than, be longer acting than, be more potent than,

produce fewer side effects than, be more easily absorbed than, and/or have a better

pharmacokinetic profile than, and/or have other useful phairnacological, physical,
l6
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or chemical properties over, pharmaceutical compositions known in the prior art,

whether for use in the treannent of rhinitis or otherwise.

The invention is illustrated by way of the following examples.

Example 1

Table 1

Batch formula

 

Cetirizine dinitrate*

Phospholipid (from soybean**)

Disodium phosphate, dihydrate; NazHPO4 ZHZO

Potassium dihydrogenphosphate; KHQPO4

1M Hydrochloric acid and/or 1M sodium hydroxide

Water for injection

 
*) White solid, crystallized from THF/acetonitrile/water 2:1:0.28. Obtained from

commercially available cetirizine dihydrochloride via neutralisation of the free

base with nitric acid. **) Lipoid S75, Lipoid GmbH, Germany

General procedure. For weights and volumes reference is made to Table 1 above.

A buffer solution was prepared by dissolving the buffering agents disodium

phosphate dihydrate WagHPO4 2H20) and potassium dihydrogen phosphate

(KH2P04) in 1600 mL water (80% of the total batch volume) in a 2000 mL

volumetric flask. The weighed amount of active agent was added to the buffer

solution and dissolved by stirring with a magnetic stirrer, followed by addition of

100 mL of aqueous 1M sodium hydroxide. The phospholipid was separately

weighed and added to the cetirizine solution. Stirring was continued until a well

dispersed suspension had been formed, the pH of which was adjusted to pH 7.0 i

0.1 with 1.0 M NaOH or 1.0 M HCl. The volume of the preparation was then

brought to the final batch volume of 2000 mL. The preparation was transferred to

a 5 L glass vessel provided with an Ultra Turrax® T25 homogeniser (Jankel &

Kiihnke, Germany). Homogenisation was carried out at 22000 rpm for 3 x 2
17
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minutes interrupted by 10 minute settling periods. 10 mL aliquots of the thus

obtained composition were removed from the stirred dispersion and transferred to

glass Vials onto which spray heads (VP7 or VP7D; Valois S.A., France) were

either crimped on or attached by screw fitting after filling. The stirred

5 composition as well as the composition aliquots in the vials were protected from

light.

Ultrasonication was found to further reduce mean particle size. In this method,

the Vials with the homogenised compositions were placed in an ultrasonication

10 bath and sonicated for 2 X 10 minutes, whereupon the samples had an almost clear

appearance in comparison with the opaque composition afforded by Ultra-

Turrax® homogenisation.

The aforementioned particle size reduction methods are compared in Table 2.

15 Particle size distribution was determined by laser diffraction (Mastersizer 2000,

-~~~-~ ~- ._._.- Malvern-instrument, UK—).~~A Fraunhofer ~theory based a method» was --~used to

calculate the particle size of the high speed homogenised sample whereas a MIE

(250/0001) theory based method was used for calculation of the particle size of

the sample additionally subjected to sonication.

 

   
   

20

Table 2

Particle size reduction

w_Maaa aaaaa aaa
High speed homogenisation 940

High speed homogenisation + ultrasonication 162

25

18
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Example 2

Table 3
 

Composition

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S75; Lipoid GmbH, Germany)

Citric acid, anhydrous

Sodium hydroxide, solid

Ascorbic acid

EDTA sodium

HCl, 1 M and/or NaOH, 1 M

Water for injection

 
General procedure. For weights and volumes reference is made to Table 3. A

buffer solution was prepared by dissolving anhydrous citric acid and solid sodium

hydroxide in 160 mL water (80% of the total batch volume) in a 200 mL

volumetric flask. The weighed amount of active agent was added and dissolved

by stirring with a magnetic stirrer. The phospholipid was separately weighed and

added to the cetirizine solution. Stirring was continued until a well dispersed

suspension had been formed, the pH of which was adjusted to pH 5.0 :1: 0.1 with

1.0 M NaOH and/or 1.0 M HCl. The volume of the preparation was then brought

to the final batch volume of 200 mL. The preparation was transferred to a high

pressure homogeniser (Rannie APV, type 7.30 VH, Rannie AS, Denmark) and

homogenised at 500-800 bar for 5 cycles. Aliquots of the thus obtained

composition were removed from the collecting vessel and transferred to glass

vials.

Example 3

In Table 4, a high pressure homogenation particle size reduction method, as

described in Example 2, is compared with high speed homogenisation (Ultra

Turrax® T25 homogeniser; Jankel & Kfilinke, Germany), as described in Example
19
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1. The composition employed was that of Example 1. Particle size distribution

was determined by dynamic light scattering (Zetasizer 4, Malvern Instruments,

UK) at an angle of 90° and at room temperature, using a ZET5104 sizing cell and

auto:CONTIN analysis mode.

Table 4

Particle size reduction

 
 

 

   

 

Cetirizine Z average mean Treatment

(mg/mm (mm)
—————1

High speed homogenisation 282

High pressure homogenisation at 500 bar 11.1 77

High pressure homogenisation at 800 bar 11.1 50

High pressure homogenisation at 500 bar 130
121

High pressure homogenisation at 800 bar

   
 

10 The methods used for preparing these exemplary batch compositions were adapted

for preparing the following additional examples.

Example 4

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S75; Lipoid GmbH, Germany)

Disodium phosphate dihydrate; NazHPO4 H20

Potassium dihydrogen phosphate; KHZPO4

1 M HCl and/or 1 M NaOH

Water for injection

 
15

20
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Example 5

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S75; Lipoid GmbH, Germany)

Disodium phosphate dihydrate; NagHPO4 H20

Potassium dihydrogen phosphate; KHZP O4

1 M HCl and/or 1 M NaOH

Water for injection

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S75; Lipoid GmbH, Germany)

Disodium phosphate dihydrate; NazHP O4 H20

Potassium dihydrogen phosphate; KHZP O4

1 M HCl and/or 1 M NaOH

Water for injection

 
Example 7

Cetirizine dinitrate

Phospholipid (dioleoylphoshatidylcholine*)

Disodium phosphate, dihydrate; Nazl-IPO4 ZHZO

Potassium dihydrogen phosphate; KHgP O4

1 M HCl and/or 1 M sodium hydroxide 
Water for injection

*DOPC; Larodan Fine Chemicals, Sweden

21
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Example 8

  

  
  
  
  
 

Cetirizine dinitrate

Phospholipid (dioleoylphosphatidylglycerol*)

Disodium phosphate, dihydrate; NaZI-IPO4 2H20

Potassium dihydrogen phosphate; KH2P04

1 M HCl and/or 1 M sodium hydroxide

Water for injection 
  

 

 
 

  
  
  
  

 

*DOPG, Avanti Polar Lipids, AL, USA

Example 9

 Cetirizine dinitrate

Galactolipid (digalactosyldiacylglycerol*)

Disodium phosphate, dihydrate; NagHPO4 21—120

_ Potassium Qihysitqgeaphpsphatei .KHzE’QL

1 M HCl and/or 1 M sodium hydroxide

Water for injection 
*DGDG, Larodan Fine Chemicals, Sweden

10 Example 10

Nasal Irritation Test in a Dog Model

Cetirizine dinitrate (5.6, 11.1 and 22.2 rng/mL, respectively, in the compositions

of Examples 1, 4 and 5; shaken rather than high speed or high pressure

homogenised) was administered twice daily for 14 days to four male beagle dogs

15 per group (5—6 months old, weighing 10.1 — 14.2 kg). Clinical signs and body

weights were monitored throughout the study. A necropsy was performed, and the

nasal cavity was collected and processed (fixated, decalcified and stained with

haematoxylin and eosin). Four sections from the nasal cavity were evaluated

microscopically, covering squamous, ciliated respiratory, and olfactory

20 epithelium. No treatment-related clinical signs Were observed during the

administration period. The mean body weight gain over the administration period
22
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was unremarkable. The macroscopic and microscopic examination of the nasal

cavity and the nasal mucosa preparations did not reveal any signs of mucosal

irritation or other change.

Example 11

Ocular Irritation Test in a Rabbit Model

The potential irritating properties of the compositions of the invention was also

assessed in an eye irritation test in three white (albino), female New Zealand

rabbits per treatment weighing between 2.8 to 3.4 kg. The concentrations

investigated were 5.6, 11.1 and 22.2 mg/mL in the composition of Example 1. 0.1

mL of the composition was placed in the left eye of each rabbit. The right eye

served as untreated control. The eyes were examined prior to treatment and at 1,

24, 48, and 72 h after treatment. The ocular reaction to treatment was graded

according to a subjective numerical scoring system. Signs of conjunctival

irritation (redness) were observed in two rabbits in the group receiving the

composition containing 22.2 mg/mL cetirizine dinitrate. In the first rabbit, a score

2 (diffuse, crimson colour, individual vessels not easily discernable) on a scale

graded 0 to 3 was noted one hour after treatment. In the second rabbit, a score 1

(some hyperaernic blood vessels) on a four grade scale was noted at 24 h. In both

cases the redness was not present at subsequent observations, and was thus

considered reversible. No other signs of eye imitation were observed in any of the

animals.

Example 12

Nasal irritation test

A single dose (110 pl. in each nostril) of cetirizine dinitrate (11.1 mg/mL) was

administered to five healthy volunteers at four sessions in one of four formulations

(I — IV; see Table 5 for details) in each session. Formulations I, II, and III are

formulations of the examples above whereas reference formulation IV was not a

formulation of the invention. The test was performed to investigate the reduction

of irritation by liposome formulation as compared to plain buffer solution. Also

the influence ofparticle size and the ratio phospholipid to cetirizine was studied.

23
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Table 5

Cetirizine Dinitrate Formulations Used in Testing Nasal Irritation

 

 

rFormulation Composition mg Phospholipid Features*

 
 

  
 

 

 

 

L— per mL Vehicle_|__ ______—l

I Example 1 —| 35 High speed homogenised

II Example 1 35 High speed homogenised +
ultrasonicated  

  High speed homogenised +Example 6 70

—t.
IV Reference m1;

  ultrasonicated
_I
  

phosphate Plain buffered aqueous solution

 

    
*Refer to Table 2

Nasal symptom score were assessed at 1, 10, 30 minutes post administration. The

nasal symptom score included the following variables: nasal congestion,

rhinorrhea, itching/sneezing, buming/pain, and taste. These symptoms were

qualified by the subjects according to a no — mild — moderate — severe symptom

10 scale (0 - 3). The results are reported as total score, adding all five subjects scores

(maximum score of 15).

The phospholipid formulations were better tolerated than the plain buffer solution.

Smaller liposomes seem to be of some advantage. The mild discomfort reported

15 by all subjects at 1 minute had practically disappeared at 10 min for the two

formulations (II and III) that had reduced particle size by sonication. In contrast,

the initial mild discomfort reported for formulation I persisted at 10 minutes.

Increasing the ratio of phospholipid to cetirizine did not further improve the

perfonnance of the formulation.

20
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Table 6

Nasal irritation test in healthy volunteers

 

Ll minute post—administration
 

 

 

 
 

 

 

 

 Formulation Congestion Rhinorrhea ltching/ Taste TOTAL

sneezing Pain

1_
I 3 . 1 . __|
II 0 1 0

III 0 O 1 5.5 O 6.5 4'
IV To 6 2 14.5 2 24.5

  
 

 

10 minutes post—administration

 

   
 

 

30 minutes post—administration

Formulation Congestion Rhinorrhea Itching/ Burning/ Taste TOTAL
SCORE

Example 13

Nasal irritation test

sneezing Pain

    
A single dose (110 1.11. in each nostril) of cetirizine dinitrate (11.1 mg/mL) was

administered to four healthy volunteers .. at four sessions in one of four

formulations (I — IV; see Table 7 for details) in each session. The test was

25
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performed to investigate the imitative properties of formulations with different

membrane lipids of natural and synthetic origin.

Table 7
 

5 Cetiiizine dinitrate formulations used in testing nasal imitation

 

[Formulation Composition TMembrane lipid
I Example 1 Lipoid S75

 
Natural  

 

 

  

  

  
 

Dioleoylphoshatidylcholine (DOPC)

111 Example 8 Dioleoylphoshatidylglycerol (DOPG) Synthetic

IV Example 9 Digalactosyldiacylglycerol (DGDG) lNatural j

Nasal symptom score were assessed at 1, 10, 30 minutes post administration. The

Synthetic
 

  

 

nasal symptom score included the following variables: nasal congestion,

10 rhinorrhea, itching/sneezing, burning/pain, and taste. These symptoms were

qualified by the subjects according to a no — mild — moderate — severe symptom

scale (0 - 3). The results are reported as total score, adding all four subjects scores

(maximum score of 12).

15 The formulations containing DOPC and DOPG were very well tolerated with

practically no reports of any kind. at 1 minute. At 10 minutes there was still a

tendency of better tolerability of these two formulations as compared to the

membrane lipids of natural origin.

20
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Table 8

Nasal irritation test in healthy volunteers

 

 

  

 
 

1 minute post-administration  

Formulation Congestion Rhinorrhea Itching/

sneezing
 

  

 
       
 

 

 

 

 

 

 

3 0 minutes post—administration

 

 
   

Formulation Congestion Rhinorrhea Itching/ Burning/ Taste TOTAL

sneezing0Pain .-
I 1 0 0Ln— 0 0 0 0 II_
III 0 0 1 0

—o #‘t” u_

The following examples were also made in accordance with procedures analogous

to those described hereinbefore.

27
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Example 14

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0 mg

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOH

Water for injection

 
Example 15

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany)

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOH

Water for injection

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany)

EDTA

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOI-I

Water for injection

 
28
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Example 17

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbH, Germany) 35.0 mg

Benzalkonium chloride

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection

 
Example 18

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbI-I, Germany) 35.0 mg

Methylparaben

Propylparaben

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection

 
Example 19

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbI-I, Germany) 35.0 mg

Butylated hydroxy‘toluene (BHT)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection

 
29

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 278



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 279

10

W0 2005/10771 1 PCT/GB2005/001758

Example 20

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SIOO; Lipoid GmbH, Germany)

Phospholipid (soybean; Lipoid 875-3 N; Lipoid GmbH, Germany)

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOH

Water for injection

 
Example 21

Cetirizine dinitrate

Phospholipid (soybean; Lipoid 8100; Lipoid GmbH, Germany)

Phospholipid (DMPC; Lipoid GmbH, Germany)

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOH

Water for injection

Cetirizine dinitrate

Phospholipid (soybean; Lipoid 8100; Lipoid GmbH, Germany)

Phospholipid (DI\/.[PC; Lipoid GmbH, Germany)

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOH

Water for injection
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Example 23

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany)

Phospholipid (DMPC; Lipoid GmbH, Germany)

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOH

Water for injection

 
Example 24

Cetirizine dinitrate

Phospholipid (soybean; Lipoid 8100; Lipoid GmbH, Germany)

Hydroxypropylmethylcellulose (Metolose 6OSH-50)

Citric acid

Sodium hydroxide

1 M HC1 and/or 1 M NaOH

Water for injection

Cetirizine dinitrate

Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany)

Polyethylene glycol (Macrogol 6000)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

 
Water for injection

31
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Example 26

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbH, Germany)

Benzalkonium chloride

Butylated hydroxytoluene (BHT)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection

 
Example 27

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SlOO; Lipoid (31an, Germany)

Benzalkonium chloride

Butylated hydroxytoluene (Bl-IT)

Hydroxypropylmethylcellulose (lVIetolose GOSH—50)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection

 

32
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Example 28

Cetirizine dinitrate

Phospholipid (soybean; Lipoid $100; Lipoid GmbH, Germany)

Phospholipid (DMPC; Lipoid GmbH, Germany)

Benzalkonium chloride

Butylated hydroxytoluene (BHT)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection

 
Example 29

Cetiiizine dinitrate

Phospholipid (soybean; Lipoid $100; Lipoid GmbH, Germany)

Phospholipid (DMPC; Lipoid GmbH, Germany)

Benzalkonium chloride

Butylated hydroxytoluene (BHT)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection
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Example 30

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbH, Germany)

Phospholipid (DMPC; Lipoid GmbH, Germany

Benzalkonium chloride

Butylated hydroxytoluene (BHT)

Polyethylene glycol (Macrogol 6000)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection

 
Example 31

Cetirizine dinitrate

Phospholipid (soybean; Lipoid 8100; Lipoid GmbH, Germany)

Phospholipid (DMPC; Lipoid GmbH, Germany

Benzalkonium chloride

Butylated hydroxytoluene (Bl-IT)

Povidone

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

Water for injection
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Example 32

Cetirizine dinitrate

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbH, Germany)

Phospholipid (DMPC; Lipoid GmbH, Germany

Benzalkonium chloride

Butylated hydroxytoluene (BHT)

Hydroxypropylmethylcellulose (Metolose 608H-50)

Citric acid

Sodium hydroxide

1 M HCl and/or 1 M NaOH

 
Water for injection

Example 3 3

Cetirizine dihydrochloride

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbH, Germany)

Ascorbic acid

Citric acid

Sodium hydroxide

1 M HCl and/or 1 MNaOH

Water for injection 
 

Example 34

Cetirizine dihydrochloride

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbH, Germany)

OL—Tocopherol

Citric acid

Sodium hydroxide

1 M HCl and/or 1 MNaOH

Water for injection
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Example 3 5

  

 
 

 
 

11.1 mg 
  
 
 

Cetirizine dihydrochloride

Phospholipid (soybean; Lipoid SlOO; Lipoid GmbH, Germany)  35.0 mg

 
 

 
 

 

0.1 mg

19.2 mg

Butylated hydroxytoluene (BHT)

Citric acid

8.4 mg

to pH 5.5

tolmL

Sodium hydroxide

1 M HCI and/or 1 M NaOI-I

 

 
  Water for injection
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Claims

1. A pharmaceutical composition for the treatment of rhinitis by nasal or

ocular administration comprising zwitterionic cetirizine, a polar lipid liposome

and a pharmaceutical~acceptable aqueous carrier.

2. A homogeneous composition as claimed in Claim 1.

3. A composition as claimed in Claim 1 or Claim 2, which further includes a

pharrnaceutically—acceptable buffer capable of providing a pH of from about pH 4

to about pH 8.

4. A composition as claimed in Claim 3, wherein the pH range is about pH 5

to about pH 7.

5. A composition as claimed in Claim 3 or Claim 4, wherein the buffer is a

phosphate, citrate or acetate buffer.

6. A composition as claimed in Claim 5, wherein the buffer is disodium

phosphate, dipotassium phosphate, sodium dihydrogen phosphate, potassium

dihydrogen phosphate, phosphonic acid plus base, sodium citrate, citric acid plus

base, sodium acetate or acetic acid plus base.

7. A composition as claimed in any one of Claims 3 to 6, wherein the

quantity ofbuffer is in the range of about 1 mg/mL to about 30 mg/mL.

8. A composition as claimed in any one of the preceding claims, wherein

cetirizine is provided in the form of a salt.

9. A composition as claimed in Claim 8, wherein the salt is a Chloride salt, a

hydrochloride salt or a nitrate salt.
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10. A composition as claimed in Claim 9, wherein the salt is cetirizine

dinitrate.

11. A composition as claimed in any one of the preceding claims, wherein the

5 amount of cetirizine or salt employed in preparation of the composition is from

about 1 mg/mL to about 30 mg/mL calculated on the zwitterionic form.

12. A composition as claimed in Claim 11, wherein the amount is from about

5.5 mg/mL to about 22 mg/mL.

10

13. A composition as claimed in any one of the preceding claims, wherein the

polar lipid is of a natural origin, is of a synthetic/semi-synthetic origin, or

comprises a mixture of the two.

15 14. A composition as claimed in any one of the preceding claims, wherein the

polar lipid comprises or consists of a phospholipid or a mixture of phospholipids.

15. A composition as claimed in Claim 14, wherein the phospholipid

comprises one that is based on phosphatidylcholine, phosphatidylglycerol,

2O phosphatidylinositol, phosphatidic acid, phosphatidylseiine or a mixture thereof.

16. A composition as claimed in Claim 14 or Claim 15, wherein the

phospholipid comprises one that is represented by the general formula I,

25
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wherein R1 and R2 independently represent a saturated or unsaturated, branched or

straight chain alkyl group having between 7 and 23 carbon atoms and R3

represents an amide or ester bonding group.

17. A composition as claimed in Claim 16, wherein the amide or ester bonding

group is —CH2—CH(OH)—CHZOH, -CH2—CH2-N(CH3)3, ~CH2-CH2-NH2, -H or

-CH2-CH(NH2)—COOH.

18. A composition as claimed in any one of Claims 14 to 17, wherein the

phospholipid comprises a membrane lipid derived from soybean.

19. A composition as claimed in Claim 18, wherein the phospholipid

comprises Lipoid S75, Lipoid 8100 and/or Lipoid S75-3N.

20. A composition as claimed in any one of Claims 14 to 19, wherein the

phospholipid comprises dilaurylphosphatidylcholine, dimyristolphosphatidyl-

choline, dipalmitoylphosphatidylcholine, dilaurylphosphatidylglycerol,

dimyristolphosphatidylglycerol, dioleoylphosphatidylcholine or

dioleoylphosphatidylglycerol.

21. A composition as claimed in any one of Claims 1 to 13, wherein the polar

lipid comprises or consists of a glycolipid or a mixture of glycolipids.

22. A composition as claimed in Claim 21, wherein the glycolipid comprises a

glycoglycerolipid.

23. A composition as claimed in Claim 22, wherein the glycoglycerolipid

comprises a galactoglycerolipid.

24. A composition as claimed in Claim 22, wherein the glycoglycerolipid

comprises a digalactosyldiacylglycerol of the general formula II,
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OH

OH
O

O

OH

)L o OH
R1 0 OH

RZYO O H
O OH

O OH

wherein R1 and R2 are as defined in Claim 16.

25. A composition as claimed in any one of Claims 21 to 24, wherein the

glycolipid comprises digalactosyldiacylglycerol.

26. A composition as claimed in Claim 21, wherein the glycolipid comprises a

glycosphingolipid.

27. A composition as claimed in Claim 26, wherein the glycosphingolipid

comprises a monoglycosylsphingoid, an oligoglycosylsphingoid, an

oligoglycosylceramide, a monoglycosylceramide, a sialoglycosphingolipid, a

uronoglycosphingolipid, a sulfoglycosphingolipid, a phosphoglycosphingolipid, a ,

phosphonoglycosphingolipid, a ceramide, a monohexosylceramide, a

I dihexosylceramide, a sphingomyelin, a lysosphingomyelin, a sphingosine or a

mixture thereof.

28. A composition as claimed in Claim 27, wherein the glycosphingolipid

comprises sphingomyelin or a product derived therefrom.

29. A composition as claimed in Claim 21, wherein the glycolipid comprises a

glycophosphatidylinositol.

30. ’ A composition as claimed in any one of the preceding claims, wherein the
amount of polar lipid substance that is used is in the range of about 10 mg/mL to

about 120 mg/mL.
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31. A composition as claimed in any one of Claims 1 to 20 or 30, wherein the

amount of phospholipid in the composition is from about 17 mg/mL to about 70

mg/mL.

32. A composition as claimed in Claim 31, wherein the amount is from about

20 mg/mL to about 40 mg/mL.

33. A composition as claimed in any one of the preceding claims, which

further comprises an antioxidant.

34. A composition as claimed in Claim 33, wherein the antioxidant is 0L-

tocopherol, ascorbic acid, butylated hydroxyanisole, butylated hydroxytoluene,

citric acid, fumaric acid, malic acid, monothioglycerol, propionic acid, propyl

gallate, sodium ascorbate, sodium bisulfite, sodium metabisulfite, potassium

metabisulfite, sodium sulfite, tartaric acid and/or Vitamin E.

35. A composition as claimed in any one of the preceding claims, which

further comprises a chelating agent.

36. A composition as claimed in Claim 35, wherein the chelating agent is

ethylenediaminetetraacetic acid, ethylenediaminetriacetic acid and/or

diethylenetriaminepentaacetic acid.

37. A composition as claimed in any one of the preceding claims, which

further comprises a preservative.

38. A composition as claimed in Claim 37, wherein the preservative is

benzalkonium chloride, benzoic acid, butylated hydroxyanisole, butylparaben,

chlorbutanol, ethylparaben, methylparaben, propylparaben, phenoxyethanol and/or

phenylethyl alcohol.
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39. A composition as claimed in any one of the preceding claims, which

further comprises a viscosity-increasing agent.

40. A composition as claimed in Claim 39, wherein the viscosity-increasing

agent is polyethyleneglycol, crosslinked polyvinylpyrrolidone and/or

hydroxypropylrnethyl cellulose.

41. A composition as claimed in any one of the preceding claims, wherein the

diameter of the liposomes is less than about 200 nm.

42. A composition as claimed in Claim 41, wherein the diameter is between

about 40 nm and about 100 nm.

43. A process for the preparation of a composition as claimed in any one of the

preceding claims, which process comprises:

(a) adding a polar lipid or a mixture of polar lipids that is/are swellable in aqueous

media to an aqueous solution of cetirizine with stirring; and

(b) homogenising the preparation.

44. A process as claimed in Claim 43, wherein, prior to the homogenisation

step, the pH is adjusted to the desired value by adding an acid or a base.

45. A process as claimed in Claim 43 or Claim 44, wherein, prior to the

homogenisation step, water, saline or buffer solution is added to the preparation to

obtain a desired final batch volume.

46. A process as claimed in Claim 45 (as dependent on Claim 44), wherein the

addition of water, saline or buffer takes place after the pH adjusting step.

47. A process as claimed in any one of Claims 43 to 46, wherein at least one of

the solutions/liquids is/are purged with nitrogen and/or argon.
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48. A process as claimed in any one of Claims 43 to 47, wherein the aqueous

solution of cetirizine is formed either by adding buffer to an aqueous solution of

cetirizine or salt thereof, or adding cetirizine or salt thereof to an aqueous buffer

solution, prior to the addition of lipid.

49. A process as claimed in any one of Claims 43 to 48, wherein, if a mixture

of polar lipids is used, it is pre-treated with organic solvent.

50. A process as claimed in any one of Claims 43 to 49, wherein the

homogenisation step (b) comprises vigorous mechanical mixing, high speed

homogenisation, shaking, vortexing and/or rolling.

51. A process as claimed in any one of Claims 43 to 50, which comprises an

additional liposome size-reduction step.

52. A process as claimed in Claim 51, wherein the size-reduction step

comprises extrusion through a membrane filter.

53. A process as claimed in any one of Claims 43 to 49, 51 or 52, wherein the

homogenisation step and/or size—reduction step comprises high-pressure

homogenisation.

54. A pharmaceutical composition obtainable by a process comprising:

(a) adding a polar lipid or a mixture of polar lipids that is/are swellable in aqueous

media to an aqueous solution of cetirizine with stirring; and

(b) homogenising the preparation.

55. A composition as claimed in Claim 54, wherein, in the process, prior to the

homogenisation step, the pH is adjusted to the desired value by adding an acid or a

base.
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56. A composition as claimed in Claim 54 or Claim 55, wherein, in the

process, prior to the homogenisation step, water, saline or buffer solution is added

to the preparation to obtain a desired final batch volume.

57. A composition as claimed in Claim 56 (as dependent on Claim 55),

wherein the addition of water, saline or buffer takes place after the pH adjusting

step.

58. A composition as claimed in any one of Claims 54 to 57, wherein, in the

process, at least one of the solutions/liquids is/are purged with nitrogen and/or

argon.

59. A composition as claimed in any one of Claims 54 to 58, wherein, in the

process, the aqueous solution of cetirizine is formed either by adding buffer to an

aqueous solution of cetirizine or salt thereof, or adding cetirizine or salt thereof to

an aqueous buffer solution, prior to the addition of lipid.

60. A composition as claimed in any one of Claims 54 to 59, wherein, in the

process, if a mixture of polar lipids is used, it is pre—treated with organic solvent.

61. A composition as claimed in any one of Claims 54 to 60, wherein, in the

process, the homogenisation step (b) comprises Vigorous mechanical mixing, high

speed homogenisation, shaking, vortexing and/or rolling.

62. A composition as claimed in any one of Claims 54 to 61, which comprises,

in the process, an additional liposome size—reduction step.

63. A composition as claimed in Claim 62, wherein the size-reduction step

comprises extrusion through a membrane filter.

64. A composition as claimed in any one of Claims 54 to 60, 62 or 63,

wherein, in the process, the homogenisation step and/or size-reduction step

comprises high-pressure homogenisation.
44
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65. A composition as claimed in any one of Claims 1 to 42, or 54 to 64, for use

in medicine.

66. A method for the treatment of rhinitis comprising the administration of a

composition as claimed in any one of Claims 1 to 42, or 54 to 64, to a person

suffering from or susceptible to that disorder.

67. The use of a composition as claimed in any one of Claims 1 to 42, or 54 to

64, for the manufacture of a medicament for the treatment of rhinitis, which

treatment comprises administration of that composition to a person suffering from

or susceptible to that disorder.

68. A method as claimed in Claim 66, or a use as claimed in Claim 67,

wherein the administration is intranasal.

69. A method as claimed in Claim 66, or a use as claimed in Claim 67,

wherein the administration is intraocular.

70. A method as claimed in Claim 66, or a use as claimed in Claim 67,

wherein the administration is to the lung.
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USE OF LEVOCETIRIZINE FOR THE TREATMENT OF PERSISTENT ALLERGIC RHINITIS

The present invention relates to the use of levocetirizine for the preparation of

drugs effective for the treatment of the persistent allergic rhinitis.

International patent application 94/06429 describes a method utilising

levocetirizine for the treatment of seasonal and perennial allergic rhinitis.

It has now surprisingly been found that levocetirizine possesses therapeutic

properties which render it particularly useful in the treatment of persistent allergic

rhinitis. These activities are not observed in the dextrocetirizine.

The purpose of the invention concerns the treatment of persistent allergic

rhinitis.

The present invention is based on the unexpected recognition that

administration of pharmaceutical compositions comprising levocetirizine, or a

pharmaceutically acceptable salt thereof to a patient treats the persistent allergic

rhinitis.

The present invention encompasses a method for treating persistent allergic

rhinitis which comprises administering to a patient a therapeutically effective amount

of levocetirizine or a pharmaceutically acceptable salt thereof.

The present invention also encompasses the use of levocetirizine or a

pharmaceutically acceptable salt thereof for the preparation of a medicament intended

for the treatment of persistent allergic rhinitis.

The present invention relates to the use of levocetirizine or a pharmaceutically

acceptable salt thereof for the preparation of a medicament intended for decreasing the

symptoms of persistent allergic rhinitis and improving the quality of life.

In another aspect, the present invention relates to a method of treating in a

patient persistent allergic rhinitis by administering an effective dose of levocetirizine or

a pharmaceutically acceptable salt thereof.

The term "cetirizine" refers to the racemate of [2—[4-[(4

chlorophenyl)phenylmethyl] ~1-piperaziny1]ethoxy]—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

5,478,941, European Patent application 0 601 028, European Patent Application 0 801

064 and International Patent Application W0 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%
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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 "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 levocetirizine dihydrochloride.

By patient, we understand children, adolescents and adults.

By the term "allergic rhinitis", we understand a symptomatic disorder of the

nose induced by an IgE—mediated inflammation after allergen exposure of the

membrane of the nose. Symptoms of allergic rhinitis include rhinorrhea, nasal

obstruction, nasal itching, sneezing, ocular pruritis. The term "persistent allergic

rhinitis", as used herein, refers to a disease when symptoms last more than 4 days per

week and for more than 4 weeks. It is subdivided into mild and moderate-severe

rhinitis. It is said "mild" when there are normal sleep, or no impairment of normal

daily activities, sport, leisure, normal work and school, or no troublesome symptoms.

It is said "moderate—severe" when there are abnormal sleep, or impairment of daily

activities, sport, leisure, or problems caused at work or school, or troublesome

symptoms.

A therapeutically effective amount of levocetirizine or a pharmaceutically

acceptable salt thereof is used to treat or alleviate the effects of persistent allergic

rhinitis. The dosage depends essentially on the specific method of administration and

on the purpose of the treatment. The size of the individual doses and the

administration program can best be determined based on an individual assessment of

the relevant case. The methods required to determine the relevant factors are familiar

to the expert.

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
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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. Bests results have been obtained

with an administration of a compositions of the invention are twice a day for children;

and 5 mg once a day for 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.

Pharmaceutical compositions used according to the present invention may be

administered by any conventional means. The routes of administration include

intradermal, transdermal, slow release administration, intramuscular, oral and

intranasal routes. Any other convenient route of administration can be used, for

example absorption through epithelial or mucocutaneous linings.

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.

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, magnesium stearate, talc, gum arabic, polyalkylene glycol 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.
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The pharmaceutical composition of the invention can also be formulated for

topical application. The composition for topical application can be in the form of an

aqueous solution, lotion or jelly, an oily solution or suspension or a fatty or emulsion

ointment.

The pharmaceutical composition of the invention can also be used for slow

prolonged release with a transdermal therapeutic system in polymer matrix or with an

appropriate formulation for oral slow release.

The pharmaceutical compositions according to the present invention may also

be administered orally or rectally. They may also be administered by nasal instillation,

aerosols or in the form of unguents or creams. The pharmaceutical compositions

which can be used for oral administration may be solid or liquid, for example, in the

form of uncoated or coated tablets, pills, dragees, gelatine capsules, solutions, syrups

and the like. For administration by the rectal route, the compositions containing the

compounds of the present invention are generally used in the form of suppositories.

The pharmaceutical forms, such as tablets, drops, suppositories and the like,

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 disintegration agent, a

stabilizing agent and the like. If appropriate, it is also possible to add preservations,

sweeteners, coloring agents and the like.

Preferably, the pharmaceutical compositions of the invention is administered in

traditional form for oral administration, as film coated tablets, lozenges, dragees, and

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, and film—coated tablet for adults. For

example, patients can receive 2 doses of 0,25 mg/kg (total daily dose : 0,50

mg/kg/day) of an oral solution of levocetiiizine dihydrochloride 10 mg/n11 per day; one

ml of the solution contains 20 drops and one drop of levocetirizine dihydrochloride

solution contains 0,5 mg.

As an Example of a composition according to the present invention, the

following formulation of a film coated tablet is preferred: levocetirizine dihydrochloride,

magnesium stearate, cellulose, lactose and silicon dioxide.

As an Example of a composition according to the present invention, the

following formulation of a syrup is preferred: levocetirizine dihydrochloride, methyl—

and propylparaben, saccharinum, and purified water.

Pharmaceutical compositions of the invention are useful to treat the persistent

allergic rhinitis. These compositions can alleviate the effects of the persistent allergic

rhinitis.
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Another advantage of the invention is the ability of the process to improve

quality of life and all symptoms of persistent allergic rhinitis.

The method of the invention is believed particularly suited to use in patients

susceptible to suffer from persistent allergic rhinitis.

Another advantage of the invention is that levocetirizine dihydrochloride has an

effect on rhinitis up to 6 months.

It is shown that levocetirizine dihydrochloride has an effect on quality of life up

to 6 months.

It is shown that levocetirizine dihydrochloride has an effect on nasal congestion

after 3 months. It lasts through 3 months.

The invention is further defined by reference to the following exanlple.

@1212

The aim of the study relative to the clinical effect of levocetirizine

dihydrochloride was to establish on the intention to treat (ITl‘ population) whether a 6

month levocetirizine dihydrochloride treatment can improve the quality of life and

clinical symptoms from adult patients suffering from persistent allergic rhinitis, when

compared to placebo. For clinical symptoms, it was considered that a 1 point score

reduction is clinically relevant. For health-related quality of life, it was considered that

a 0.36 point score reduction is relevant. Secondary parameters of efficacy included

different durations of treatment, different symptoms, different quality of life

questionnaires, the incidence of co—morbidities suspected to be linked to allergic

rhinitis and pharmaco—economic variables. The safety of this long—term treatment with

levocetirizine dihydrochloride has also been evaluated.

The target population of this example consisted of adults aged more than 18

years suffering from persistent allergic rhinitis [WHO Initiative on Allergic Rhinitis and

its Impact on Asthma (ARIA), 2000, pages 8147—5149]. To be enrolled, the subjects

needed to have sufficient rhinitis symptoms during the selection period. Excluded

were patients with ENT or eye infection during the 2-weeks preceding initial visit.

The study was a prospective, randomized, double blind, parallel group, and

placebo—controlled study with levocetirizine dihydrochloride.

The severity of clinical symptoms was rated by the T555 (sneezing, rhinorrhea,

nasal pruritus, ocular pruritus and nasal congestion) evaluated each by a score from

O to 3. The impact on health related quality of life was measured using the

Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) (E. JUNIPER and G.H.

GUYATT, Development and testing of a new measure of health status for clinical trials

in rhinoconjunctivitis, Clinical and Experimental Allergy 1991; 21:77—83; E. JUNIPER,

Measuring Health Related Quality of Life in rhinitis, J. Allergy Clin. Immunol. 1997;

99:5742-9).
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Study treatment lasted for 6 months. After the treatment period, patients

entered a 1—week follow-up period.

The primary end—point for efficacy was a decrease of the T5SS over the first 4

weeks of at least 1 unit of score. The primary end—point for quality of life was a

decrease of RQLQ after 4 weeks of at least 0.36 unit of the total score.

Secondary parameters of efficacy included the mean T5SS, the RQLQ and the

SF-36 questionnaire at the different time points of the study, and the incidence and

the duration of rescue medication over 6 months.

Exploratory parameters of efficacy included the mean of each individual

rhinitis score, each RQLQ domain and each scale of the SF—36 questionnaire at the

different time points of the study, the Global Evaluation Scale after 4 weeks and 6

months, the incidence of co—morbidities suspected to be linked to allergic rhinitis and

the pharmaco—economic direct and indirect costs over 6 months.

At each of the eight visits, diary book entries (T5SS, RQLQ, SF—36, indirect cost

pharmaco-economic parameters, concomitant medication, outpatient consultations

and adverse events) were verified and transferred into the Clinical Record Form and

direct cost pharmaco—economic parameters were recorded. Patients underwent a

physical examination, including the measurement of vital signs. At the beginning and

at the end of the study they also underwent a safety lab test, including pregnancy test

for females, and at Visits 4 and 7, they filled-in a Global evaluation scale.

Adverse events were recorded by the patients on diary cards and discussed

with the investigator at each visit. Serious adverse events had to be reported

immediately.

Oral tablets of levocetirizine dihydrochloride (5 mg) and matching placebo,

similar in appearance, shape and taste were used. The recommended study dosage

was 1 tablet per day.

Sample size was based on 40% relative improvement over placebo in the RQLQ

questionnaire, assuming an improvement from baseline for placebo of 0.9. For this

questionnaire this corresponds to a difference of 0.36 vs. placebo.

The baseline characteristics of the two treatment groups, including

demographic data, were comparable.

The study shows that treatment with levocetirizine dihydrochloride improves

the symptoms of persistent allergic rhinitis (Difference of T5SS over the first 4 weeks:

1.14, p < 0.001; this difference being maintained over the Whole study period) and the

QOL (Change from baseline of the RQLQ Overall Score at first 4 weeks: 0.48,

p < 0.001; this difference being maintained over the Whole study period). A

statistically significant improvement is also observed at all time points for sneezing,

rhinorrhea, nasal prun'tus and ocular pruritus. In addition, an improvement of nasal
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obstruction is observed, which becomes statistically different from 3 months onwards

(Difference vs. placebo: 0.15, p = 0.009). Moreover, the long-term administration of

levocetirizine did not involve particular safety concerns.

This study provides evidence of activity of levocetirizine in persistent allergic

rhinitis. Levocetirizine is shown to be active on nasal obstruction after a long term

treatment (equal or more than 3 months).

Table I

Mean T5SS over the first four weeks of treatment

(111‘ population)
 

 

  
 

  

 

Baseline (SD)

Mean

Diff. vs.

placebotbl

(95 % CI)

Lctz5m 276 9.02 (2.28) 5.53 (2.52) 5.43 (0.15) 1.14 [0.75, 1.52] <0.001

(3) Mean adjusted for baseline score and country.

Adjusted

mean(a) (SE)   
 

p-value‘C)

  

   

 

 
 

(b) Placebo minus levocetirizine dihydrochloride (Lctz) 5mg.

(C1 p—value was obtained from an ANCOVA with baseline score as covariate and

country and treatment as factors.

In table I it is shown that treatment with levocetirizine dihydrochloride

improves the symptoms of persistent allergic rhinitis.

Table II

Change from baseline of the RQLQ Overall Score after first 4 weeks of treatment

(I’IT population)

   — Chan-e- '

Treatment N Mean (SD) Mean‘a) (SE) placeboOJ) p-valueic)
(95%CI)

Lctz5m 257 3.04 (0.92) -1.50 (1.18) —l.49 (0.07) 0.48 [0.29, 0.67] <0.001

(*1) Mean adjusted for baseline score and country.

 

    
(b) Placebo minus levocetirizine dihydrochloride 5mg.

(C) p—value was obtained from an ANCOVA with baseline score as covariate and

country and treatment as factors.
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In table II it is shown that treatment with levocetirizine dihydrochloride

iInproves the quality of life.

Table III

Nasal congestion symptoms evaluated over the 24 hours,

over the first week and first 4 weeks, 3, 4.5 and 6 months of treatment

(HT population)

  

 

 

 

 

 

 
 

 
 
 
 

  

   
  

  

 

Baseline Adjusted Diff. vs. p_

N Mean (so) Meanta) (SE) (95 % 01)th

1.85 (0.71) 1.64 (0.77) 1.65 (0.04) -271 1.90 (0.69) 1.81 (0.83) 1.58 (0.04) 0.07 [—0.04; 0.18] 0.203

 
Period Treatment

Placebo

 

       
 
 
 

 
 
  

 
 
  

First 271 1.85 (0.71) 1.49 (0.74) 1.48 (0.04)

4Weeks 276 1.91 (0.69) 1.44 (0.78) 1.40 (0.04) 0.08 [—0.02; 0.19] 0.123 

3months 270 1.85 (0.71) 1.33 (0.74) 1.31 (0.04)
Lctz5rn- 276 1.91 (0.69) 1.22 (0.78) 1.16 (0.04) 0.15 [0.04; 0.26] 0.009

45momhs—- 1.85 (0.71) 1.29 (0.74) 1.27 (0.04)--' Lct25m- 276 1.91 (0.69) 1.17 (0.77) 1.11 (0.04) o.15[0.04;0.28] 0.007

Lct25m_ 276
0

1.91 (0.69) 1.13 (0.76) 1.08 (0.04)

(a) On study Mean adjusted for baseline score and country.

  

 

 

 
 

  
 

  
 

 
 

 

0.16 [0.05;0.27]
1

(b) Placebo minus levocetirizine dihydrochloride.

(cl p-value was obtained from an ANCOVA with baseline score as covariate and

country and treatment as factors.

15 In table III it is shown that levocetirizine dihydrochloride is shown to be active

on nasal obstruction after a long term treatment.

The following abbreviations are used in the example:

T5SS Total 5 Symptoms Score

111‘ Intention—to-Treat

20 N Number

SD Standard Deviation

SE Standard Error of the Mean

Diff. Difference

vs. versus

25 CI Confidence Interval

P probability that the observed difference is only by chance

RQLQ Rhinoconjunctivitis Quality of Life Questionnaire

ANCOVA Analysis of Covariance

ENT Ear—Nose—Throat

30 SF-36 Medical Outcomes Survey Short Form 36

Lctz levocetirizine dihydrochloride.
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A long duration of effect is noted. The positivity of the trial is due to the lack of

tachyphylaxis, i.e there’s no "adjustement" of the dosing schedule needed during 6

months. The recommended dosage is effective constantly throughout the trial.

An improvement of quality of life (QoL) is clearly noted during the trial. It is

central to ARIA. This is the first time that a drug is able to change the QoL of patients

for such a long duration. This is as close as possible to a "disease modifying" effect.

Nasal congestion is treated during the trial. Interestingly, nasal congestion is a

symptom relief that appear during the trial, i.e the effect is gradual, this is congruent

with the observation that QoL is improving.

It is demonstrated that levocetirizine dihydrochloride is able to treat persistent

rhinitis as long as it is administered, but also able to modify daily activities of patients,

going beyond the simple symptom relief observed in short duration trials so far.
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CLAIMS

1. Use of levocetirizine or a pharmaceutically acceptable salt thereof for the

preparation of a medicament intended for treating the persistent allergic

rhinitis.

2. Use of levocetirizine or a pharmaceutically acceptable salt thereof for the

preparation of a medicament intended for decreasing the symptoms of

persistent allergic rhinitis and improving the quality of life.

3. Use of levocetirizine or a pharmaceutically acceptable salt thereof for the

preparation of a medicament intended for treating the rhinorrhea.

4. Use of levocetirizine or a pharmaceutically acceptable salt thereof for the

preparation of a medicament intended for treating the nasal obstruction.

5. Use of levocetirizine or a pharmaceutically acceptable salt thereof for the

preparation of a medicament intended for treating the nasal itching.

6. Use of levocetirizine or a pharmaceutically acceptable salt thereof for the

preparation of a medicament intended for treating the sneezing.

7. Use of levocetirizine or a pharmaceutically acceptable salt thereof for the

preparation of a medicament intended for treating the ocular pruritis.

8. Use according to any one of claims 1 to claim 7, wherein the salt is the

levocetirizine dihydrochloride.

9. Use according to any one of claims 1 to 8, wherein the medicament is adapted

for administration of a daily dosage from about 0,0005 mg to about 2 mg of

said levocetirizine or said pharmaceutically acceptable salt thereof, per kg of

body weight per patient.
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A Method for Preventing Urticaria

The present invention relates to a method for preventing, or delaying the onset

of urticaria attack with a compound selected from efletirizine, cetirizine, or an

individual optical isomer of cetirizine or a pharmaceutically acceptable salt of any of

these.

The present invention relates to a method for preventing, or delaying the onset of

primary urticaria with a compound selected from efletirizine, cetirizine or an individual

optical isomer of cetirizine or a pharmaceutically acceptable salt of any of these.

Urticaria is an inflammatory disease characterized by erythematous. itchy

edematous and whealing lesions of the skin or mucous membranes. Individual wheals

may be as small as 1-2 mm in diameter, but they can reach several centimeters. Acute

urticaria has been defined as episodes lasting for less than 12 weeks particularly 6-12

weeks, chronic urticaria has been defined as episodes lasting beyond 12 weeks.

Different types of urticaria are described such as. but not limited to. acute

idiopathic, chronic idiopathic, IgE—mediated , pseudo-allergic, serum—sickness,

contact, hereditary angioedema. acquired Cl inhibitor deficiency and physical as well

as urticaria vasculitis.

The onset of urticaria attack can be defined as a new flare up of urticaria in a

patient, who had already experienced urticaria. Rash or flare up means that an

urticaria lesion is already present. The onset of primary urticaria can be defined as the

first urticaria attack during a patient‘s life or an attack at a time when the patient did

not otherwise show any presence of urticaria; in this latter case, no urticaria lesions

are present at the time of onset.

The term "cetirizine" as used herein refers to 2-[2-[4-(4-

chlorophenyl)phenylmethyl]— l -piperazinyl]ethoxy]acetic acid.

The term "individual optical isomer of cetirizine" as used herein refers to the

levorotatory and the dextrorotatary enantiomers of cetirizine. More precisely, it refers

to the active substance comprising 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.

The dextrorotatory enantiomer of cetirizine is also known as levocetirizine and in the

form of its dihydrochloride salt is levorotatory. Each individual optical isomer may be

obtained by conventional means, i.e., resolution from the corresponding racemic

'mixture or by asymmetric synthesis.

Processes for preparing cetirizine, an individual optical isomer thereof or a

pharmaceutically acceptable salt thereof have been described in European Patent No.

EP 0 058 146 B1. Great Britain Patents Nos. 2.225.320 and 2.225.321, United States
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Patent No. 5,478,941, published European Patent Application Nos. EP 0 601 028 A1

and EP 0 801 064 A1 and published International Patent Application No. W0

97/37982.

The term “efletirizine” as used herein refers to 2—[2—[4—[bis(4—

fluorophenyl)methyl]-1-piperazinyl]ethoxy]acetic acid.

Two pseudopolymorphic crystalline forms of efletirizine dihydrochloride.

namely anhydrous efletirizine dihydrochloride and efletirizinedihydrochloride

monohydrate are described in the European patent No. 1 034 171.

Processes for preparing efletirizine or a pharmaceutically acceptable salt

thereof have been described in European Patent 1 034 171, and in the international

patent application WO 97/37982.

Unless otherwise mentioned, the invention concerns all forms of efletirizine and

cetirizine and pharmaceutically acceptable salts thereof.

Antihistamines are also known for the symptomatic treatment of urticaria and

other skin disorders in which histamine plays a role (J. Allergy Clin. Immunol., 1995,

95.759-64).

However, there remains a need for therapeutic methods and pharmaceutical

compositions which prevent, or delay the onset of, urticaria attack and/or primary

urticaria particularly in infants and/or young children, one of the major groups at risk

of developing the disease, because of the relative immaturity of their immune systems

and their physiological barriers to allergens.

A first purpose of the invention therefore concerns the primary prevention of

primary urticaria.

A second purpose of the invention is the prevention of urticaria attacks in high

risk patients, such as patients who have already suffered from urticaria attacks.

A third purpose of the invention is the prevention of primary urticaria in

children and particularly in atopic children or children with a direct relative family

history of atopy.

A fourth purpose of the invention is the prevention of urticaria attacks in

children suffering from atopic dermatitis and/or with a direct relative family history of

atopy.

A fifth purpose of the invention is the prevention of acute urticaria attacks.

The present invention is based on the unexpected finding that administration

of efletirizine. cetirizine or an individual optical isomer of cetirizine or a

pharmaceutically acceptable salt of any of these prevents urticaria attacks especially

in infants.

The present invention therefore concerns the use of a compound selected from

efletirizine, cetirizine or an individual optical isomer of cetirizine or a pharmaceutically
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acceptable salt of any of these for the preparation of a medicament intended for

preventing. or delaying the onset of, an urticaria attack in a patient.

The present invention further concerns the use of a compound selected from

efletirizine, cetirizine or an individual‘optical isomer of cetirizine or a pharmaceutically

acceptable salt of any of these for the preparation of a medicament intended for

preventing, or delaying the onset of. primary urticaria in a patient. the said

medicament being administered to the patient prophylactically prior to the onset of the

urticaria .

The present invention further concerns the use of a compound selected from

efletirizine, cetirizine or an individual optical isomer of cetirizine or a pharmaceutically

acceptable salt of any of these for the preparation of a medicament intended for

preventing, or delaying the onset of, aCute urticaria in a patient.

The present invention further concerns the use of a compound selected‘from

efletirizine, cetirizine or an individual optical isomer of cetirizine or a pharmaceutically

acceptable salt of any of these for the preparation of a medicament intended for

preventing. or delaying the occurrence or re-occurrence of urticaria in a patient.

In addition the present invention concerns a method for preventing or delaying

the onset of urticaria attack which comprises administering to a patient a

therapeutically effective amount of a compound selected from efletirizine, cetirizine or

an individual optical isomer of cetirizine or a pharmaceutically acceptable salt of any

of these.

The present invention also concerns the use of a compound selected from

efletirizine, cetirizine or an individual optical isomer of cetirizine or a pharmaceutically

acceptable salt of any of these for the preparation of a medicament intended for

preventing. or delaying the onset of, urticaria.

In accordance with the invention the selected compound is administered to the

patient prior to the onset of the urticaria attack or the primary urticaria (e.g. before

any biological or clinical symptoms of urticaria disease occur (primary prevention) or

after biological signs of sensitization to an allergen but before the onset of symptoms of

an urticaria attack (secondary prevention)).

The present invention also concerns the use of the selected compound for the

preparation of a medicament intended for preventing the onset of primary urticaria in

a patient. the said medicament being administered to the patient prophylactically after

a resolved urticaria attack in order to prevent the re-occurrence of the disease .

It has been shown that the effect of cetirizine in urticaria is two-fold: firstly

cetirizine prevents the occurrence of acute urticaria and secondly when acute urticaria

occurs the patients. especially children. treated with cetirizine have fewer episodes of

acute urticaria than non-treated patients.
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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 to metal salts (for example sodium or

potassium salts) or ammonium salts. the amine salts and the amino acid salts.

Accordingly efletirizine and cetirizine may each be employed as the free acid or in the

form of a pharmaceutically acceptable salt. The best results have been obtained with

the dihydrochloride salt.

By patient, is to be understood adults, infants and children, in particular

young children. Generally. the patients most benefiting from treatment in accordance

with the invention are infants or children aged 1 week to 10 years. preferably aged 6

months to 5 years, and more preferably 10 months to 5 years. The best results have

been obtained with patients aged 1 to 3.5 years.

Preferably patients treated in accordance with the invention are those not

currently affected by urticaria disease and most preferably, those who have never been

affected thereby.

A therapeutically effective amount of a compound selected from efletirizine.

cetirizine or an individual optical isomer of cetirizine or a pharmaceutically acceptable

salt of any of these is used to prevent, or delay onset of. an urticaria attack and/or

primary urticaria. The dosage employed will depend essentially on the specific method

of administration and on the purpose of the prophylaxis. The size of the individual

doses and the administration program can best be determined based on an individual

assessment of the relevant case. The methods required to determine the relevant

factors are familiar to the expert.

A preferred daily dosage for use in accordance with the invention is from about

0.0005 mg to about 2 mg of the selected compound. per kg of body weight per patient.‘

A particularly preferred daily dosage is from about 0.005 to about 2 mg per kg of body

weight per patient. The best results are obtained with a daily dosage from about 0,05

to 1 mg per kg of body weight per patient, preferably 0.5 mg. 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 administered over about a

24 hours time period to reach a total given dosage. Best results are obtained with

administration twice a day in two equal doses per day or once a day in retarded release

form. 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 practitioner. in view of the severity of the condition, the specific

formulation used, and other drugs which may be involved.
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Pharmaceutical compositions used according to the present invention may be

administered by any conventional means. The routes of administration include

intradermal. transdermal. slow release administration. intramuscular, oral and

intranasal routes, fast release. dry syrup. Any other convenient route or form of

administration can be used, for example absorption through epithelial or

mucocutaneous linings.

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 biologically active agents,

pharmaceutically acceptable surfactants, excipients. carriers. diluents and vehicles.

The pharmaceutical compositions of the invention may include any

conventional therapeutically inert carrier. The pharmaceutical compositions can

contain inert as well as pharmacodynamically active additives. Liquid compositions

can forexample 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 pl-l 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. magnesium stearate. talc, gum arabic, polyalkylene glycol

and the like. A prerequisite is that all adjuvants and substances used in the

manufacture of the pharmaceutical compositions are nontoxic.

Pharmaceutical compositions can also 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 composition of the invention can also be formulated for

topical application. The composition for topical application can be in the form of an

aqueous solution. lotion or jelly. an oily solution or suspension or a fatty or emulsion

ointment.

The pharmaceutical composition of the invention can also be used for slow

prolonged release with a transdermal therapeutic system in polymer matrix or with an

appropriate formulation for oral slow release.

The pharmaceutical compositions according to the present invention may also

be administered orally or rectally. They may also be administered by nasal instillation

(aerosols) or in the form of unguents or creams. The pharmaceutical compositions
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which can be used for oral administration may be solid or liquid. for example, in the

form of uncoated or coated tablets, pills. dragees. gelatine capsules, solutions. syrups

and the like. For administration by the rectal route. the compositions containing the

compounds of the present invention are generally used in the form of suppositories.

5 The pharmaceutical forms, such as tablets, drops. suppositories and the like.

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 disintegration agent, a

stabilizing agent and the like. If appropriate, it is also possible to add preservatives,

10 sweeteners, coloring agents and the like. I

Preferably, the pharmaceutical composition of the invention is administered in

traditional form for oral administration, such as film coated tablets, lozenges. dragees,

and oral liquid preparation such as syrup.

Best results are obtained with an oral dosage form. in particular liquid

15 formulations. For example, patients can receive 2 doses of 0.25 mg/kg (total daily

dose : 0,50 mg/kg/day) of an oral solution of cetirizine 10 mg/ml per day; one m1 of

the solution contains 20 drops and one drop of cetirizine solution contains 0.5 mg.

As an example of a composition according to the present invention. the

following formulation of a syrup (oral drops) is preferred: cetirizine dihydrochloride,

2O methyl- and propylparaben. saccharinum, and purified water.

As an example of a composition according to the present invention, the

following formulation of a film coated tablet is preferred: cetirizine dihydrochloride,

magnesium stearate, cellulose, lactose and silicon dioxide.

Pharmaceutical compositions of the invention are useful prophylactically.

25 These compositions can delay or prevent the onset of urticaria attack or delay or

prevent the onset of urticaria itself.

The method of the invention is believed particularly suited for use in atopic

patients. By atopic patient, is understood a patient predisposed to development of

diseases associated with excessive lgE antibody formation.

30 Another advantage of the invention resides in the ability of the treatment to

prevent the onset of urticaria disease, in particular in atopic children, and also in

atopic children suffering from atopic dermatitis. Specifically the patients are atopic

children suffering from atopic dermatitis and with a positive family history of atopy,

For example, early treatment with cetirizine dihydrochloride (initiated between 1 and 2

35 years of age) decreased from 16 % in the placebo group to 6 % in the treated group the

number of children suffering from atopic dermatitis and with a direct relative family

history of atopy, who had experienced one or more urticaria episode. Another

advantage of the invention resides in the ability of the treatment to prevent acute
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urticaria and reduce the number of episodes per child subsequent to its urticaria

initiation.

The pharmaceutical composition of the invention may be used to prevent the

onset of primary urticaria in patients considered to be at high risk of developing the

disease.

The invention is further defined by reference to the following example.

Example

Study on the effect of long-term treatment with the Hl-receptor antagonist

cetirizine in the prevention of urticaria in young children with atopic dermatitis.

The study had a prospective, double-blind, parallel—group, placebo-controlled

design, 817 children with atopic dermatitis but no asthma or other systemic disorder.

who were 12-24 months old at study entry and had at least one allergic parent or

sibling, were randomized. The cetirizine dose of 0.25 mg/kg twice daily, or placebo

solution similar in appearance, was administered as drops with breakfast and with the

evening meal every day for 18 months. After treatment with cetirizine or placebo was

discontinued, the study continued in a double-blind manner for an additional 6

months.

Throughout the study, the child's primary caregiver recorded all symptoms,

events and medications administered on a diary card, weekly when the child was well,

’ and daily when the child was having symptoms. At 9 regularly scheduled visits : before

treatment with cetirizine or placebo, at 1, 3, 6, 9, 12, 15, and 18 months during

treatment, and at 24 months (6 months after discontinuation of the study treatment),

the information recorded in the diary cards was reviewed and validated with the

investigator and entered on the case record form. Before data analysis, the description

of the symptom or event was transcribed verbatim from the case record forms and

classified according to World Health Organization terminology. Symptoms or events

with different WHO preferred terms or different dates of onset were counted as

different events. A symptom or event was counted as urticaria when hives. or areas of

skin swelling. redness and itching distinct from the child’s atopic dermatitis, were

reported. The urticaria was considered to be associated with infection if sore throat.

pharyngitis, tonsillitis, “cold", upper respiratory tract infection. ear infection, vomiting,

diarrhea, gastroenteritis, fever, “flu", or “virus" were reported concurrently with the

hives, or within the time frame of 7 days before. or 7 days after the hives appeared.

The Frequency of children with urticaria was compared in the two treatment

groups using the Fisher exact test. Use of medications in addition to study medication

was compared in the two treatment groups using the x2 test.

During the 18-month treatment phase. only 23 of the 399 children treated with

cetirizine (5.8 °/o), had one or more urticarial episodes. in contrast to 64 of the 396
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children (16.2 %) treated with placebo (p<0.001). Also, the children treated with

cetirizine had fewer episodes of urticaria per child. During the 6—month follow-up

phase, there was no difference with regard to the number of episodes of urtican'a in

the children previously treated with cetirizine and those previously treated with

placebo.

During the 18-month treatment phase with cetirizine or placebo, the child’s

personal physician. while not encouraged to prescribe additional H1 receptor

antagonists. was allowed to do so if necessary. Fewer children treated with cetirizine

(138 of 399. 34.6 %) received additional oral prescription or non—prescription H1—

antagonists in comparison to those treated with placebo (164 of 396, 41.4 %, p:

0.047).

In this study. a relatively high cetirizine dose. approximately twice that

recommended world wide for use in children age 2—6 years, was administered. Despite

this. cetirizine was free from adverse effects, including central nervous system and

cardiovascular system effects. The rationale for twice-daily dosing was that in very

young children. cetirizine has a shorter terminal elimination half life and a shorter

duration of action as assessed by suppression of the histamine-induced wheal and

flare in the skin than it does in older children and adults.
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CLAIMS

1. The use of a compound selected from efletirizine, cetirizine or an individual optical

isomer of cetirizine or a pharmaceutically acceptable salt of any of these for the

5 preparation of a medicament intended for preventing, or delaying the onset of. an

urticaria attack in a patient.

2. The use of a compound selected from efletirizine. cetirizine or an individual optical

isomer of cetirizine or a pharmaceutically acceptable salt of any of these for the

preparation of a medicament intended for preventing. or delaying the onset of,

10 primary urticaria in a patient.

3. The use of a compound selected from efletirizine, cetirizine or an individual optical

isomer of cetirizine or a pharmaceutically acceptable salt of any of these for the

preparation of a medicament intended for preventing, or delaying the onset of,

acute urticaria in a patient.

15 4. The use of a compound selected from efletirizine, cetirizine or an individual optical

isomer of cetirizine or a pharmaceutically acceptable salt of any of these for the

preparation of a medicament intended for preventing, or delaying the occurrence or

re—occurrence of urticaria in a patient.

5. Use according to claim 1, 2, 3 or 4, wherein the selected compound is the cetirizine

2O dihydrochioride.

6. Use according to claim 1, 2, 3, 4 or 5, wherein the patient is an infant or a child.

7. Use according to claim 6. wherein the patient is aged 1 to 3,5 years.

8. Use according to any one of claims 1 to 7, which comprises administering a daily

dosage from about 0.0005 mg to about 2 mg of cetirizine or individual optical

25 isomer of cetirizine or pharmaceutically acceptable salt of these. per kg of body

weight per patient.

9. Use according to any one of claims 1 to 8, wherein the patient is an atopic patient.

10. Use according to claim 9, wherein the patient suffers from atopic dermatitis or has

a direct family history of atopy.

30
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DETAILED ACTION

Response to Arguments

1. Applicants' arguments, filed 11/19/2008, have been fully considered but they are

not deemed to be persuasive. Rejections and/or objections not reiterated from previous

office actions are hereby withdrawn. The following rejections and/or objections are

either reiterated or newly applied. They constitute the complete set presently being

applied to the instant application.

2. Applicant’s comments with respect to the Oath/Declaration are noted along with

the inventor's signature next to the corrections. The objection to the Oath/Declaration is

withdrawn.

3. Applicant's arguments with respect to the rejection of claims 1-2, 5, 12 and 17

under 35 USC 103 have been considered but are moot in view of the new ground(s) of

rejection.

Claim Objections

4. Claim 5 is objected to under 37 CFR 1.75(c), as being of improper dependent

form for failing to further limit the subject matter of a previous claim. Applicant is

required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper

dependent form, or rewrite the claim(s) in independent form.

The use of the genus term p-hydroxybenzoate esters in a dependent claim,

dependent on the independent claim that is limited to a combination of two species

within the genus term broadens the subject matter with respect to the paraben

compounds of claim 5.
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Claim Rejections - 35 USC § 112

5. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

6. Claims 1-2, 5, 12, and 17 are rejected under 35 U.S.C. 112, second paragraph,

as being indefinite for failing to particularly point out and distinctly claim the subject

matter which applicant regards as the invention.

This rejection is necessitated by the claim amendment

The use of the genus term p-hydroxybenzoate esters in claim 5, dependent on

the claim 1 that is limited to a combination of two species within the genus does not

make clear whether the genus term is an attempt to broaden the subject matter with

respect to the paraben compounds of claim 1 or is a shorthand notation referring to the

combination of the two paraben compound species recited in claim 1; therefore it is not

clear what the scope of the instant claims is with respect to which paraben compounds

are required.

Claim Rejections - 35 USC § 103

7. The text of those sections of Title 35, U.S. Code not included in this action can

be found in a prior Office action.

8. Claims 1-2, 5, 12, and 17 are rejected under 35 U.S.C. 103(a) as being

unpatentable over DeLongueville et al. (WO 02/47689 A2; IDS 12/18/2008 reference);

and Doron et al. (“Antibacterial effect of parabens against planktonic and biofilm

Streptococcus sobrinus”; 2001 International Journal of Antimicrobial Agents; 18: 575-

578).
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This rejection is based on a reference file in the 12/18/2008 IDS.

DeLongueville teaches the use of an individual optical isomer of cetirizine for

preparing a medicament (abstract); such optical isomers include levocetirizine, which

contains preferably at least 95% by weight of the levocetirizine (p. 1, lines 29, 32-33);

pharmaceutical compositions as liquid compositions in the form of a sterile solution

miscible with water (p. 5, lines 12-13); carriers and diluents include water (p. 5, lines 21-

22); preserving substances are taught (p. 5, line 15); topical application in the form of an

aqueous solution (p. 5, line 30-31); solutions for oral administration (p. 6, lines 1-2);

drops in the form of a liquid, with added preservatives (p. 6, lines 5, 7, 9); a syrup for

oral formulation is preferred that contains methyl- and propylparaben (methyl

parahydroxybenzoate and propyl parahydroxybenzoate) and purified water (p. 6, lines

18-20). DeLongueville does not a specific embodiment containing levocetirizine and the

mixture of methyl parahydroxybenzoate and propyl parahydroxybenzoate (although

each of these components is taught); or a total amount of methylparaben and

propylparaben or their ratio present in the liquid composition.

Doron teaches the antibacterial effects of methyl and propyl paraben against

Streptococcus sobrium, which is involved in tooth dacay in the oral cavity, and that

antibacterial synergistic effect was found between several combinations of parabens

(abstract); at 0.03% (about 0.3 mg/mL) propyl paraben (PP), with increasing amounts

of methyl paraben, decreasing amounts of viable bacterial counts were demonstrated

(p. 577, Figures 1-2), the ratios vary from 0.015:0.03 (1:2) MP:PP to 0.25:0.3 (8.33:1),

or almost 9/1. At the highest ratio in both figures no bacterial counts were recorded
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(Figures 1-2; pp. 576-575, bridging paragraph). Additionally, MP had the largest

antibacterial effect of the parabens tested (abstract).

It would have been obvious to one of ordinary skill in the art at the time of the

invention to select levocetirizine with methyl paraben and propyl paraben as

preservatives for an aqueous oral formulation and to utilize a large excess of methyl

paraben to propyl paraben, and to optimize the ratio and amounts while utilizing the

minimum amount that gives satisfactory preservative effect, which would have given the

compositions of the claims. The motivation to select levocetirizine would have been the

recognized suitability of this compound for conditions responsive to cetirizine; the

motivation to utilize and optimize the ratio and amounts would have been the routine

optimization of conditions, recognizing synergistic effect is observed and minimizing the

required amounts so as to minimize potential side effects of these components.

Conclusion

9. No claim is allowed.

10. Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the
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shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

11. Applicant's submission of an information disclosure statement under 37 CFR

1.97(c) with the fee set forth in 37 CFR 1.17(p) on 12/18/2008 prompted the new

ground(s) of rejection presented in this Office action. Accordingly, THIS ACTION IS

MADE FINAL. See MPEP § 609.04(b). Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TIMOTHY P. THOMAS whose telephone number is

(571 )272—8994. The examiner can normally be reached on Monday-Thursday 6:30 am.

- 5:00 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Ardin Marschel can be reached on (571) 272-0718. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/Timothy P Thomas/

Examiner, Art Unit 1614

/Ardin Marschel/

Supervisory Patent Examiner, Art Unit 1614

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 326



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 327

Application/Control No. Applicant(s)/Patent Under
Reexamination

10/599,451 FANARA ET AL.
Notice of References Cited Examiner Art Unit

TIMOTHY P. THOMAS 1614 Page 1 0“
U.S. PATENT DOCUMENTS

Document Number

Country Code-Number-Kind Code Classification

ccc ‘P‘P‘P

z

 
 

 

 
 

 

cccccccccc ‘P‘P‘P‘P‘P‘P‘P‘P‘P‘P
FOREIGN PATENT DOCUMENTS

U m ,_..(DDocument Number

Country Code-Number-Kind Code MM-YYYY Country Classification

NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

Doron et a|.; “Antibacterial effect of parabens against planktonic and biofilm Streptococcus sobrinus”; 2001 International Journal
of Antimicrobial Agents; 18: 575-578

-

U

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20090220

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 327



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 328

 

Application/Control No. Applicant(s)lPatent Under
Reexamination

Search Notes 10599451 FANARA ET AL.

Examiner Art Unit

TIMOTHY P THOMAS 1614

SEARCHED

                         
 

 

Class Subclass Date Examiner

  

SEARCH NOTES
 

Search Notes Examiner

9/ 18/2008 —
 

—--PubMed 9/18/2008

———

—--PALM Inventor Name Search 9/18/2008

———
———

PubMed 2/20/2009 —
IDS references 2/20/2009 —

  
 

INTERFERENCE SEARCH

 

/T|MOTHY P THOMAS/
Examiner.Art Unit 1614

 
U.S. Patent and Trademark Office ApoteX, IIIC. (IPR2019'00400), Exfififf’ggeplpggggmm



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 329

PTO/SB/08a (05-07)
Approved for use through 09/30/2007. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 10599451

'“FORMAT'OND'SCLOSURE

STATEMENT BY APPL'CANT

(Not for submission under 37 CFR 1.99)

U.S.PATENTS

. . . Pages,Columns,Lines where
Examiner Cite Name of Patentee or Applicant

Patent Number Issue Date . Relevant Passages or RelevantNo of Cited Document .
Figures Appear

5419898 1995-05-30--
6258814 2001-07-10--
5368852 1994-11-29 Umemoto et al. -

7198800

7157464

---
---
---
---

EFSWeb2.0.1 ALL REFERENCES CONSA§§IB>EQHE)E%%EIW5%§B&,LE¥E1%IEW%GH lTPT/

 
Code1

---

I

I



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 330

'“FORMAT'OND'SCLOSURE

STATEMENT BY APPL'CANT

(Not for submission under 37 CFR 1.99)

ll4728509 1988-03-01 Shimizu et a" -
If you wish to add additional US. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns,Lines where

Relevant Passages or Relevant

Figures Appear

Name of Patentee or Applicant
of cited Document

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Country Kind Publication where Relevant

Code2 i Code4 Date ApplIcant Of C'ted Passages or RelevantDocument .
FIgures Appear

.I2005/1 07711 2005-11-17 Bionpox AB -H

.I2004/050094 2004-06-17 UCB’ SA. -a

.I2002/047689 2002-06-20 UCB’ SA. -a
If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.

Examiner Cite

 
EFSWeb2.0.1 ALL REFERENCES CONSA§§IB>EQHE)E%%EIW5%§B&,LE¥E1%IEW%GH lTPT/



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 331

'“FORMAT'OND'SCLOSURE

STATEMENT BY APPL'CANT

(Not for submission under 37 CFR 1.99)

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature ”7?“th Thomas/ Date Considered 02/20/2009

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at wumtJflSfiIQQQX or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.

 

EFSWeb2.0.1 ALL REFERENCES CONSA§§IB>EQHE)E%%EIW5%§B&,LE¥E1%IEW%GH lTPT/



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 332

PubMed History Page 1 of 1

 
 fl}

 

 Try the new Advanced Search 5
fruits, History, Prizesriexr'rs‘indeara Emails, and {Zitatien Seam] -= E:\-‘ x tA» EGA-

0 Search History Will be lost after eight hours of inactivity.

0 Search numbers may not be continuous; all searches are represented.

c To save search indefinitely, click query # and select Save in My NCBI.

c To combine searches use #search, e.g., #2 AND #3 or click query # for mori

options.

Search Most Recent Queries Time Result

E Search (methyl paraben) (propyl paraben) 16:43:29 fl
 

 
Write to the Help Degg

 

Department of Health & Human Services
 

Privacy Statement I Freedom of information Act I Disclaimer
 

ApoteX, Inc. (IPR2019—00400), EX. 1013, p. 332

http://WWW.ncbi.nlm.nih.gov/sites/entrez 2/20/2009



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 333

EAST Search History

EAST Search History

 
 

 

............“..........“......“.

Tl m e St am p

2009/ 02/ 20

2009/ 02/ 20

266§)d“272“b

2009/ 02/ 20

2009/ 02/ 20

2d6‘87‘6‘§)‘§6"""""""‘

 
 

Plurals

 
 

 

OR

9\\\\\\\\\\\\\\\\\\““““““““““““

OR

sOperator
\
:Default

OR

0%?

xxxxx.\xxxxxxxxxxxxxxxxxxxxb§§§§§§§§§§>r§x§§§§§§§§§t§§§§§§§§§§~§§§§§§§§§§>uxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx§§§§§§§§§§§§
 

PGPUB;
USPAT

PGPUB;

USPAT

USr

PGPUB;

USPAT

v"""““““““““““““

 

PGPUB;

USPAT

PGPUB;
USPAT

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'

DBs

§US

 

S\

S

US-

 

\‘

 

y

$.DI D.

 

\

§2MEEd73ervncalm

20040058896"

OR US6258814-$.

§D| D. OR US5368852—

4525358-$.D| D. OR

dysplasia) and
artemisinin

4978676".pn.

.. i08?BZ‘i‘88883$.D‘IDIMW

$.DI D. OR US

$6436924-$.D| D. OR
US7198800

$.DI D. OR US

§US4728509-$ DI D

.2004/ 0058896

 

HI§§§§§§§§§¢§§§§§§§§§§5§§§§§§§§§S
\

"'20020169140"

‘
:u

S:

S‘‘‘
=

- “““““““u- 8\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“““\“““““““w

:

\\\\\\\\\\\\\\\\' ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\““““““““““““\
§

§H|tS sSearch Qu er

3
\1§

 

 

xxxxxxxxx,xxxxxxxxxxxxxxx‘\\xxxxxxxxxxxxxxxxxxxxx.\\\\\\\\\\\\\\\\,‘
C:\ Documents and Settings\ tthomas2\ My Documents\ EAST\Workspaces\ 10545356.

2/ 20/2009 6:48:14 PM

wsp

\“\\“\“““““~

85

 

.m

it}.\ttttttttttttttttttttts‘xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxttttttttttté“
Apotex, Inc. (IPR2019—00400), EX. 1013, p. 333

file:///CI/Documents%20and%20Settings/tthomasZ/My%20Docu...0599451/EASTSearchHist0ry.10599451iAccessibleVersi0n.htm2/20/2009 6:48 :20 PM



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 334

Print selected from 10599451a.trn Page 1

 
    
  

      
   
 

 
 

     
  
   

 
  

 
           

 
     
   

=> d his

(b1.? '{OM?' ?N1?R?D A1 15:43:09 ON 20 F?? 2009)

LIL? 'R?GIS1RY' ?N1?R?D A1 15:43:25 ON 20 F?? 2009

? .?VOC?1IRIZINE/CN
L1 1 S 33

? w?_4Y. PARAHYDROXY??NZOA1?/CN
? w?_4Y. P—HYDROXY??NZOA_?/CN

L2 1 S 33
3 PROPYL P—HYDROXY??NZOA_?

3 PROPYL P—HYDROXY??NZOA_?/CN
L3 1 S 33

FIL? 'CAPLUS' ?N1???D A1 15:45:39 ON 20 F?? 2009
L4 186 s 11
L5 7709 s 12
L6 4247 S L3
L7 5 s 14 AND L5 AND L6
L8 0 S L7 AND PD<20040714

 
 

FILE 'USPATFULL, USPATOLD, USPA12' LN1LRLD A1 15:46:30 ON 20 F
L9 70 S L1

    _*J ? 2009 
   

        
   

 
 

 L10 2344 S L2
L11 1229 S L3
112 2 s 19 AND L10 AND L11
L13 0 S L12 AND PD<20040114

LIL? 'R?GIS1?Y' ?N1?R?D A1 15:47:24 ON 20 F?? 2009
S? .1 1—
S? .2 1—
S? .3 1—
 

     
         
   

bIL? 'MLDLINL, QIOSIS, LMQASL, WPIX, JAPIO, PASCAL, DISSAQS' LN1LRLD A1
15:48:19 ON 20 F?? 2009 

 

 
 

   
 

 
     

L14 744 S L1
L15 7699 S fi1—fi5
L16 7700 S L14 OR L15
L17 2035 S L2
L18 5965 S ?6—?44
L19 5965 S .17—-18
L20 1322 S L3
L21 3715 S ?45—?76
L22 3715 S .20—.21
L23 9 S L16 AND L19 AND L22
L24 2 S L23 AND PD<20040714

02/20/2009

Apotex, Inc. (IPR2019—00400), EX. 1013, p. 334



Apotex, Inc. (IPR2019-00400), Ex. 1013, p. 335

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

(Atty. Docket No. 06-796)

In the Application of:

Fanara et al.

Examiner: Timothy P. Thomas

Serial No. 10/599,451
Art Unit: 1614

Filing Date: September 28, 2006
Confirmation No.: 9142

For: Pharmaceutical Composition of Piperazine
Derivatives

vvvvvvvvvv
RESPONSE TO THE FINAL OFFICE ACTION MAILED FEBRUARY 25, 2009

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Please consider the following amendments and remarks in response to the final Office

Action mailed February 25, 2009. No fees are believed to be due, but the Office is nevertheless

authorized to charge any fees necessary to maintain the pendency of this application to Deposit

Account, No. 13-2490.

Amendments to the claims begin on page 2 of this paper.

Remarks begin on page 5 of this paper.

CERTIFICATE OF TRANSMISSION (37 C.F.R. 1.8)
I hereby certify that this correspondence is being transmitted to the USPTO via the USPTO EFS on April 24, 2009.

Date: April 24 2009 /Michael S. Greenfield/
Michael S. Greenfield
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Amendments to the Claims

The following listing of claims will replace all prior versions and listings of claims in the

application.

Listing of Claims:

1. (Currently amended) A liquid pharmaceutical composition comprising (i) levocetirizine

or a pharmaceutically acceptable salt of levocetirizine, and (ii) at least one preservative, wherein

the preservative is a mixture of methyl parahydroxybenzoate and propyl parahydroxybenzoate in

a ratio of 9/ 1 expressed in weight, said mixture being present in an amount of more than 0 and

less than H1 mg/ml of the composition.

2. (Previously presented) The liquid pharmaceutical composition according to claim 1,

wherein the composition is aqueous.

3. (Canceled)

4. (Canceled)

5. (Currently amended) The liquid pharmaceutical composition according to claim 1,

wherein the amount of th_ep-hydroxybenzoate esters is in the range of 0.0001 and H1 mg/ml of

the composition.

6. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of thimerosal in the range of 0.0001 and 0.05

mg/ml of the composition.

7. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of chlorhexidine acetate in the range of 0.0001

and 0.05 mg/ml of the composition.

8. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of benzylalcohol in the range of 0.0001 and 10

mg/ml of the composition.

McDonnell Boehnen Hulbert & Berghoff LLP 2 Response to Office Action Mailed February 25, 2009
300 South Wacker Drive Application No. 10/599,451
Chicago, Illinois 60606 Attorney Docket No. 06-796
312-913-0001
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9. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

pharmaceutical composition contains an amount of benzalkonium chloride in the range of 0.0001

and 0.05 mg/ml of the composition.

10. (Withdrawn) The liquid pharmaceutical composition according to claim 1, wherein the

active substance is cetirizine.

1 1. (Canceled)

12. (Previously presented) The liquid pharmaceutical composition according to claim 1,

wherein the composition is in the form of oral solutions, nasal drops, eye drops or ear drops.

13. (Canceled)

14. (Previously Presented) The liquid pharmaceutical composition according to claim 13,

wherein the pharmaceutically acceptable salt of levocetirizine is a hydrochloride salt.

15. (Previously Presented) The liquid pharmaceutical composition according to claim 14,

wherein the hydrochloride salt of levocetirizine is present in amount of 0.5 mg/ml and the

mixture of methyl p-hydroxybenzoate and propyl p-hydroxybenzoate is present in amount of

0.75 mg/ml.

16. (Canceled)

17. (Previously presented) The liquid pharmaceutical composition according to claim 1,

which composition comprises levocetirizine or a pharmaceutically acceptable salt that is at least

95% by weight of the levorotatory enantiomer of cetirizine.

18. (Withdrawn-currently amended) A method of making a liquid pharmaceutical

composition according to claim 1 comprising combining,

a) cetirizine, levocetirizine, efletirizine, or a pharmaceutically acceptable salt of

cetirizine, levocetirizine, or efletirizine, and

b) parahydroxybenzoate ester in an amount of more than 0 and less than 1%ng/ml

of the composition.

McDonnell Boehnen Hulbert & Berghoff LLP 3 Response to Office Action Mailed February 25, 2009
300 South Wacker Drive Application No. 10/599,451
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19. (Withdrawn) The method according to claim 18, comprising mixing levocetirizine or a

pharmaceutically acceptable salt thereof with a mixture of methyl p-hydroxybenzoate and propyl

p-hydroxybenzoate.

20. (Withdrawn) The method according to claim 19, comprising mixing a pharmaceutically

acceptable salt of levocetirizine with a mixture of methyl p-hydroxybenzoate and propyl p-

hydroxybenzoate, wherein the methyl p-hydroxybenzoate and propyl p-hydroxybenzoate are

present in a ratio of 9: 1.

21. (Withdrawn) The method according to claim 20, wherein the pharmaceutically acceptable

salt of levocetirizine is a hydrochloride salt.

22. (Withdrawn) In a method of treating a patient with cetirizine, levocetirizine, efletirizine,

or a pharmaceutically acceptable salt of cetirizine, levocetirizine, or efletirizine, the improvement

comprising administering a liquid composition according to claim 1.

23. (Withdrawn) The method according to claim 23, wherein the liquid composition

comprises levocetirizine or a pharmaceutically acceptable salt thereof and a mixture of methyl p-

hydroxybenzoate and propyl p-hydroxybenzoate.

24. (Withdrawn) The method according to claim 23, wherein the pharmaceutically acceptable

salt of levocetirizine is a hydrochloride salt.

25. (Withdrawn) The method according to claim 24, wherein the hydrochloride salt of

levocetirizine is present in amount of 0.5 mg/ml and the mixture of methyl p-hydroxybenzoate

and propyl p-hydroxybenzoate is present in amount of 0.75 mg/ml.

26. (Withdrawn) The method according to claim 25, wherein the methyl p-hydroxybenzoate

and propyl p-hydroxybenzoate are present in a ratio of 9:1 by weight.

McDonnell Boehnen Hulbert & Berghoff LLP 4 Response to Office Action Mailed February 25, 2009
300 South Wacker Drive Application No. 10/599,451
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REMARKS

Claims, claim objection, and rejection of claims 1-2, 5, 12, and 17 under 35 USC § 112,

second paragraph

Claims 1 and 5 were amended to recited an upper limit on the amount of p-

hydroxybenzoate esters of 1 mg/ml. Support for these amendments is found on p. 4, 11. 25-30, of

the application.

The claims were objected to and rejected as indefinite for the recitation of “p-

hydroxybenzoate esters” in claim 5, the Office alleging that the recitation of this term in

dependent claim 5 was seen as broadening the scope of the claim beyond that of independent

claim 1 from which claim 5 depends. While the applicants respectfully traverse, in order to

clarify claim 5 and expedite prosecution, claim 5 has been amended by inserting the definite

article “the” before the recitation of “p-hydroxybenzoate esters.” This amendment clarifies that

the “p-hydroxybenzoate esters” referred to in claim 5 are the methyl parahydroxybenzoate and

propyl parahydroxybenzoate recited in claim 1. It is respectfully submitted that this amendment

merely clarifies claim 5 and does not narrow its scope.

In view of the foregoing, the applicants respectfully request reconsideration and

withdrawal of this rejection.

Rejection of claims 1-2, five, 12, and 17 under 35 USC 103

Claims l-2, 5, l2, and 17 were rejected as obvious over DeLongueville et al. (WO

02/47689 A2) and Doron et al. The Office relied on DeLongueville for its teaching of cetirizine

or an optical isomer (levocetirizine being identified as an optical isomer of cetirizine), liquid

pharmaceutical compositions containing them, and a syrup containing cetirizine and methyl- and

propylparaben. The Office notes that DeLongueville does not specifically teach an embodiment

comprising levocetirizine and a mixture of methyl- and propylparaben nor the total amount of

parabens or their ratios. The office relies on Doron for its teachings of the antibacterial effects of

methylparaben (MP) and propylparaben (PP) with concentration ratios of [MP]:[PP] up to 8.33:1

and the synergistic antibacterial effects of combinations of parabens. For the following reasons,

the applicants respectfully traverse.

The presently amended claims recite liquid levocetirizine compositions comprising

[MP]:[PP] = 9:1 with a total urban concentration of [MP] + [PP] < 1 mg/ml. The lowest total
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concentration of the combination of MP and PP taught by Doron to be completely antibacterial is

1.55 mg/ml. The applicants respectfully submit that it would have been nonobvious to reduce the

concentrations of parabens to less than 1.55 mg/ml, let alone by more than 35%, down to 1

mg/ml. This is because those of ordinary skill in the art understand that for pharmaceutical

compositions there can be zero tolerance for bacterial growth. There must be 100% certainty that

each and every dosage form will be completely bacteria-free. But, following the teachings of

Doron, one of ordinary skill in the art would avoid using smaller concentrations (i.e., below 1.5

mg/ml) because they would believe or reasonably expect that concentrations such as those

recited in the present claims would render a composition susceptible to bacterial growth. While,

as the Office noted, Doron teaches that combinations of parabens have a synergistic effect on

planktonic bacteria, in the very same sentence Doron states, “although a complete antibacterial

effect is not always achieved.” The significance of this statement cannot be over-emphasized

because to be safe, useful, and achieve regulatory approval, a complete antibacterial effect must

be achieved. Furthermore, the antibacterial efficacy of a pharmaceutical composition must be

continuously maintained over long periods of time and multiple potential exposures to bacteria.

While liquid pharmaceutical formulations are manufactured to be bacteria-free and sealed, they

may be repeatedly exposed to the risk of bacterial contamination each time the container is

opened (such as with drops). And acceptable pharmaceutical formulation must be completely

bacterial resistant under such circumstances throughout the life of the product.

Doron reports that solutions with [MP] + [PP] < 1.55 mg/ml (all of which, by the way,

have a [MP]:[PP] S 2) show planktonic bacterial growth. While the same combinations of

parabens have complete antibacterial effect at 0.9 mg/ml on immobilized bacteria, Doron

expressly states that there is a stronger antibacterial effect on immobilized bacteria compared to

planktonic bacteria. So, one of ordinary skill in the art would understand from Doron that higher

concentrations of parabens are required for liquid compositions.

In summary, the applicants respectfully submit that one of ordinary skill in the art could

not have predicted or had a reasonable expectation that a liquid levocetirizine-containing solution

would be completely antibacterial with concentrations of the combination of methyl- and

propylparabens of less than 1 mg/ml because,
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1. The lowest completely antibacterial concentration of the combination of MP + PP

disclosed by Doron is > 1.5 mg/ml, the lower concentrations tested being reported

to have bacterial growth;

2. Doron teaches that a complete antibacterial effect of a combination of parabens is

not always achieved; and

3. Doron teaches that antibacterial efficacy of parabens is weaker against planktonic

bacteria compared to immobilized bacteria.

It is therefore unexpected and nonobvious that compositions according to the claims

would have such antibacterial efficacy. The unexpected efficacy of the claimed compositions is

manifested in Tables 15-20 of Example 4 of the present application, which show that

levocetirizine compositions according to claim 1 with total paraben concentrations ([MP] + [PP])

of from 0.375 mg/ml up to 1.125 mg/ml (and [MP]:[PP] = 9) are free ofPseudomonas

aeruginosa, E. coli, and Staphylococcus aureus bacteria 14 and 28 days following inoculation

with these bacteria, respectively.1

In view of the foregoing, the applicants respectfully request reconsideration and

withdrawal of this obviousness rejection.

If there are any questions or comments regarding this application, the Examiner is

encouraged to contact the undersigned in order to expedite prosecution.

Respectfully submitted,

Date: April 24, 2009 /Michael S. Greenfield/
Michael S. Greenfield

Registration No. 37,142

McDonnell Boehnen Hulbert & Berghoff LLP

Telephone: 312-913-0001 300 South Wacker Drive

Facsimile: 312-913-0002 Chicago, IL 60606

1 Candida albicans and Aspergillus niger are fungi.
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Application No. Applicant(s)

Advisory Action 10/599,451 FANARA ET AL.

Before the Filing of an Appeal Brief Examine, Art Unit

TIMOTHY P. THOMAS 1614

--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 24 April 2009 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. IX The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this
application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following time
periods:

a) D The period for reply expires months from the mailing date of the final rejection.

b) IZI The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.

Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed,
may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. E] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 4137(8)), or any extension thereof (37 CFR 4137(6)), to avoid dismissal ofthe appeal. Since a
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41 .37(a).

AMENDMENTS

3. IX The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will n_ot be entered because
(a)|Z| They raise new issues that would require further consideration and/or search (see NOTE below);
(b)I:I They raise the issue of new matter (see NOTE below);
(0) X They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or

(d)I:] They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41 .33(a)).

4. E] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. El Applicant’s reply has overcome the following rejection(s):

6. E] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).

7. IXI For purposes of appeal, the proposed amendment(s): a) IE will not be entered, or b) I] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.
The status of the claim(s) is (or will be) as follows:
C|aim(s) allowed: .
C|aim(s) objected to: 5.
C|aim(s) rejected: 1 2 5 12 and 17.
C|aim(s) withdrawn from consideration: 6-10 14 15 and 18-26.

AFFIDAVIT OR OTHER EVIDENCE

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will n_ot be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was not earlier presented. See 37 CFR 1.116(e).

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will n_ot be
entered because the affidavit or other evidence failed to overcome a_H rejections under appeal and/or appellant fails to provide a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41 .33(d)(1 ).

10. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.
REQUEST FOR RECONSIDERATION/OTHER

11. IX The request for reconsideration has been considered but does NOT place the application in condition for allowance because:
See Continuation Sheet.

12. El Note the attached Information Disclosure Statement(s). (PTO/SB/O8) Paper No(s).

13. I] Other:

/Ardin Marschel/ /Timothy P Thomas/
Supervisory Patent Examiner, Art Unit 1614 Examiner, Art Unit 1614
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Continuation Sheet (PTO-303) Application No. 10/599,451

Continuation of 3. NOTE: the limitation of the amount of levocetirizine to less than 1 mg/mL is a new issue that requires further
consideration and search.

Continuation of 11. does NOT place the application in condition for allowance because: The rejections and objections of record are
maintained for the reasons of record.

Applicants argue a series of arguments based on the claim amendment, which are not relevant, since the claim amendment has not
been entered.

With respect to the rejection under 35 USC 103, applicant argues that the lowest completely antibacterial concentration of the
combination MP+PP disclosed by Doron is >1.5 mg/mL, the lower concentrations tested being reported to have bacterial growth; that Doron
teaches that a complete antibacterial effect of a combination of parabens is not always achieved and antivacterial efficacy of parabens is
weaker against planktonic bacteria compared to immobilized bacteria; therefore it is unexpected and nonobvious that compositions
according to the claims would have such antibacterial efficacy; unexpected efficacy is disclosed in Tables 15-20 of Example 4 of the
present application, which have total paraben concentrations from 0.375 to 1.125 mg/mL and [MP]:[PP] = 9 are free of three bacteria types
at 14 and 28 days following inoculation with these bacteria. The unexpected data is noted. However, the unexpected concentrations are
not commensurate in scope with the claimed amounts, which range from greaterthan O to less than 1.5 mg/mL, in the independent claim,
and only slightly narrowed in claim 5. Therefore the rejection is maintained for embodiments outside of the range for which unexpected
results have been demonstrated.
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DO NOT ENTER: fTPT/

05/08/2009

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

(Atty. Docket No. 06-796)

In the Application of:

Fanara et al.

Examiner: Timothy P. Thomas

Serial No. 10/599,451
Art Unit: 1 6 14

Filing Date: September 28, 2006
Confirmation No.: 9142

For: Pharmaceutical Composition of Piperazine
Derivatives

vvvvvvvvvv
RESPONSE TO THE FINAL OFFICE ACTION MAILED FEBRUARY 25, 2009

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Please consider the following amendments and remarks in response to the final Office

Action mailed February 25, 2009. No fees are believed to be due, but the Office is nevertheless

authorized to charge any fees necessary to maintain the pendency of this application to Deposit

Account, No. 13-2490.

Amendments to the claims begin on page 2 of this paper.

Remarks begin on page 5 of this paper.

CERTIFICATE OF TRANSMISSION (37 C.F.R. 1.8)
I hereby certify that this correspondence is being transmitted to the USPTO via the USPTO EFS on April 24, 2009.

Date: April 24 2009 /Michael S. Greenfield/
Michael S. Greenfield
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PTO/SB/30 (04-09)
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US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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Req ”931: Application Number 10/599451

for . . September 28, 2006- - - Fl D t

Continued Examination (RCE) ""9 ae _
First Named Inventor Fanara, Domenico

 

Transmittal

Address to: Art Unit 1614
Mail Stop RCE _
Commissioner for Patents Tlmothy P. Thomas
P.O. BOX 1450

Alexandria, VA 22313-1450 Attorney Docket Number 06-796

This is a Request for Continued Examination (RCE) under 37 CFR1 .114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,

 
1995, or to an desi n a lication. See Instruction Sheet for RCEs not to be submitted to the USPTO on a e 2.

1. Submission required under 37 CFR 1 .1 14' Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).

   

IXI Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be
considered as a submission even if this box is not checked.

i. D Consider the arguments in the Appeal Brief or Reply Brief previously filed on

i |Z Other After-Final Response filed April 24, 2009.

b. IXI Enclosed

i. D Amendment/Reply iii. IXI Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s) iv. IXI Other Copies of two (2) NPL references.ii.

2. Miscellaneous

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a

D period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)
a.
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Trademark Office on the date shown below.
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