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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
ofthis information is 35 U.S.C. 2{b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpese for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. Theinformation on this form will be treated confidentially to the extent allowed under the Freedom ofInformation Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Departmentof Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, whenthe individual has requested assistance from the Memberwith respect to the subject matter of
the record.

4. Arecordin this system of records may be disclosed, as a routine use, to a contractor of the Agency having needfor the infcrmation in
order tc perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A recordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c}).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,or his/her designee,
during an inspection of records conducted by GSA aspart of that agency's responsibility to recommend improvements in records
managementpractices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accerdance with the
GSA regulations governing inspection of records for this purpese, and any otherrelevant(i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations aboutindividuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an application which became abandonedor in which the proceedings were)
terminated and which application is referenced by either a published application, an application open to public inspections cr 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 becomesaware of a violation or potential viclation of law or regulation.
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HIGH CONCENTRATION OLOPATADINE

OPHTHALMIC COMPOSITION

Cross-Reference to Related Application

This application is a continuation application of U.S. Utility Patent

Application No. 13/475,607 filed May 18, 2012 (nowallowed), which claims

priority based on U.S. Provisional Patent Application Scrial No. 61/487,789 filed

May 19, 2011 and U.S. Provisional Patent Application Serial No. 61/548,957 filed

October 19, 2011.

Technical Field of the Invention

The present invention relates to an ophthalmic composition containing a

relatively high concentration of olopatadine. More particularly, the present

invention relates to an ophthalmic aqueous solution containing a relatively high

concentration of solubilized olopatadine wherein the solution is capable of

providing enhanced relief from symptoms of ocular allergic disorders (e.g.,

conjunctivitis) in the early phase, the late phase or preferably both phases.

Backgroundof the Invention

Individuals suffering from allergic conjunctivitis experience symptoms such

as ocular irritation, itchiness, redness and the like. It has been found that these

symptomsare significantly reduced using topical ophthalmic solutions containing

olopatadine. Such solutions are sold under the tradenames PATANOL® and

PATADAY®,which are both commercially available from Alcon Laboratories,

Inc., Fort Worth, TX.

These marketed solutions were generally believed to be the most efficacious

products known for addressing symptomsof allergic conjunctivitis. Surprisingly,

and as discussed further below, it has been discovered that relatively high

concentration solutions of olopatadine provide significantly improved reduction of

late phase ocular allergic conjunctivitis symptoms in addition to relief from early

phase symptoms. Even more surprising, it has been discovered that such high

concentrations of olopatadine also provide significantly improved reduction of

redness in the early phase. Further, it has been discovered that enhanced relief
-1-
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from these carly and late phasc symptoms can be achicved through once a day

dosing of relatively high concentration olopatadine solution as opposed to greater

dosing frequencics.

The discovery of improved reduction of early and late phase symptoms is

quite significant and desirable for individuals suffering from allergic conjunctivitis.

Generally, these discoveries can provide patients greater relief from itching and

provide better aesthetic appearance to the eye. Further, avoiding more frequent

dosing is more convenient for patients and helps assure better compliance. Further

yet, improved early prevention and/or reduction of redness is particularly desirable

since patients generally have a desire to keep as muchredness out of their eyes as

possible.

The discovery that relatively high concentration solutions of olopatadine can

relicve late phasc ocular allergic conjunctivitis symptoms provides hope to

sufferers of ocular allergic conjunctivitis that a single dose of olopatadine per day

could provide a substantial degree of full day rclicf from their symptoms.

However, the development of a multi-dose ophthalmic solution that includes high

concentrations of olopatadine necessary to achicve desired levels of cfficacy is

extremely difficult and complex.

Solubilizing high concentrations of olopatadine in a stable manner has

provendifficult by itsclf. Olopatadine, by itsclf, is only soluble in water (pH about

7.0) at room temperature up to a concentration of about 0.18 w/v%. However,it is

desirable to achicve solubilization of much higher concentrations of olopatadine in

an effort to treat late phase allergic conjunctivitis.

Solubilizing such higher concentrations of olopatadine has proven difficult.

As one cxample, excipicnts such as polycthylene glycol (PEG) 400 and

polyvinylpyrrolidone (PVP), when used at reasonably desirable concentrations,

have proven incapable, alone or in combination, of solubizing sufficient

concentrations of olopatadine in compositions having approximately neutral pH.

Thus, innovation is required to solubilize a sufficient concentration of olopatadine.

In the process of such innovation, is has been discovered that higher

molecular weight PEGs such as PEG 6000 can significantly enhance solubility of

olopatadine. However, such PEGscause risk of discomfort when administered to

-2-
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humans. It has also been discovered that cyclodextrins, such as hydroxypropyl-y-

cyclodextrin, hydroxypropyl-B-cyclodextrin and sulfoalkyl ether-B-cyclodextrin,

have the ability to solubilize significantly higher concentrations of olopatadinc.

However, use of undesirably high concentrations of cyclodextrins has been found

to reduce olopatadine efficacy and/or preservation efficacy of solutions. As such,

still further innovation was needed to create a desirable olopatadine formulation

that not only solubilized sufficient amounts of olopatadine, but also allowed the

formulation to achieve other desirable pharmaceutical characteristics.

Thus, the present invention is directed at an ophthalmic composition that can

provide high concentrations of olopatadine topically to the eye. Further, the present

invention is directed to such a composition wherein the olopatadineis solubilized in

solution in a stable manner, the composition exhibits consistent efficacy against late

phase symptoms of allergic conjunctivitis, the composition exhibits sufficient

antimicrobial activity to provide desired levels of preservation cfficacy or any
combination thereof.

Summary of the Invention

The present invention is directed to an ophthalmic composition for treatment

of allergic conjunctivitis. The composition will include a relatively high

concentration of olopatadine, preferably at least 0.67 w/v % olopatadine, preferably

dissolved in solution. The composition will typically include a cyclodextrin, and

more particularly, a y-cyclodextrin derivative and/or a B-cyclodextrin derivative to

aid in solubilizing the olopatadinc. The cyclodextrin derivative is preferably

hydroxypropyl-y-cyclodextrin (HP-y-CD), hydroxypropyl- B-cyclodextrin (HP- B-

CD), sulfoalkyl ether B-cyclodextrin (SAE- B-CD)(c.g., sulfobutyl cther B-

cyclodextrin (SBE-B-CD)), or a combination thereof. The composition will

typically include a lactam polymer(c.g., polyvinylpyrrolidone (PVP)) to aid in the

solubilization of the olopatadine. The composition will also typically include a

polyether(e.g., polyethylene glycol (PEG)) for enhancing solubility and/or aiding

in achieving the desired tonicity. It is generally desirable for the composition to be

disposed in an eyedropper, have a pH of 5.5 to 8.0, to have an osmolality of 200 to

450, to have a viscosity of 10 to 200 cps or any combination thereof. The

composition will also typically include a preservative to allow the composition to

achieve United States and/or European Pharmacopeia preservation standards.

Preferred preservatives include a polymeric quaternary ammonium compound, such
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as polyquaternitum-1, and benzalkonium chloride. The composition also typically

includes borate and/or polyol to aid in achieving desired preservation.

The present invention also contemplates a method of treating ocular allergy

symptoms. The method will include topically applying a composition having a

defined combination of the characteristics described above to an eye of a human.

This step of topically applying the composition preferably includes dispensing an

eyedrop from an eyedropper.

Brief Description of the Drawings

FIG. 1 is a graph of mean conjunctival redness determined by a conjunctival

allergen challenge (CAC) at 27 minutes.

FIG. 2 is a graph of mean conjunctival redness determined by a conjunctival

allergen challenge (CAC) at16 hours.

FIG. 3 is a graph of mean total redness determined by a conjunctival

allergen challenge (CAC)at 24 hours.

FIG. 4 is a graph of mean ocular itching determined by a conjunctival

allergen challenge (CAC) at 24 hours.

FIG. 5 is a graph of mean conjunctival redness determine by a conjunctival

allergen challenge (CAC)at 24 hours.

Detailed Description of the Invention

The present invention is predicated upon the provision of an ophthalmic

composition for treatment of allergic conjunctivitis. The ophthalmic composition is

preferably an aqueous solution. The ophthalmic composition includes a relatively

high concentration of olopatadine solubilized in aqueous solution. The ophthalmic

composition also includes a unique set of excipients for solubilizing the olopatadine

while maintaining comfort of the composition and/or efficacy of the composition in

treating symptoms associate with allergic conjunctivitis, particularly symptoms

associated with late phase allergic conjunctivitis. Preferably, the composition
-4-
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exhibits improved late phase efficacy in reducing ocular itching, ocular redness or

both. The composition also preferably exhibits improved early phase efficacy in

reducing ocular redness relative to vehicle and/or relative to lower concentrations

of olopatadine. In a preferred embodiment, the ophthalmic composition is a multi-

dose ophthalmic composition that also exhibits a required degree of preservation

efficacy.

Unless indicated otherwise, all component amounts (i.e., concentrations) are

presented on a weight volume percent (w/v%) basis and all references to

concentrations of olopatadine are to olopatadine free base.

Olopatadine is a known compound that can be obtained by the methods

disclosed in U.S. Pat. No. 5,116,863, the entire contents of which are hereby

incorporated by reference in the present specification for all purposes. The

formulation of the present invention contains at least 0.50%, more typically at least

0.55%, more typically at least 0.6% or 0.65%, even more typically at least 0.67% or

0.68%, still more typically at least 0.7%, possibly at least 0.75% and even possibly

at least 0.85% but typically no greater than 1.5% more typically no greater than

1.0%, still more typically no greater than 0.8%, possibly no greater than 0.75% and

even possibly no greater than 0.72% of olopatadine where concentrations of

olopatadine typically represent concentrations of olopatadine in free base form if

the olopatadine is added to the composition as a salt. These lower limits of

concentrations of olopatadine are particularly important since it has been found that

efficacy of olopatadine in aqueous ophthalmic solutions in reducing late phase

allergy symptoms and enhanced reduction of early phase redness begins to show

improvement at concentrations greater than 0.5 w/v% of olopatadine and begins to

show statistically significant improvements in reducing late phase allergy

symptomsat concentrations of about 0.7 w/v% olopatadine and above(e.g., at least

0.65 w/v%, at least 0.67 w/v% or at least 0.68 w/v%). Most preferably, the

concentration of the olopatadine in the composition is 0.7 w/v%.

Generally, olopatadine will be added in the form of a pharmaceutically

acceptable salt. Examples of the pharmaccutically acceptable salts of olopatadinc

include inorganic acid salts such as hydrochloride, hydrobromide, sulfate and

phosphate; organic acid salts such as acetate, malcate, fumarate, tartrate and citrate;

alkali metal salts such as sodium salt and potassium salt; alkaline earth metal salts

such as magnesium salt and calcium salt; metal salts such as aluminum salt and
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zine salt; and organic amine addition salts such as tricthylamine additionsalt (also

known as tromethamine), morpholine addition salt and piperidine addition salt.

The most preferred form of olopatadine for usc in the solution compositions of the

present invention is the hydrochloride salt of (Z)-11-G-

dimethylaminopropylidene)-6,| 1-dihydro-dibenz-[b,e Joxepin-2-acetic acid. When

olopatadine is added to the compositions of the present invention in this salt form,

0.77% olopatadine hydrochloride is equivalent to 0.7% olopatadine free base,

0.88% olopatadine hydrochloride is equivalent to 0.8% olopatadine free base, and

0.99% olopatadine hydrochloride is equivalent to 0.9% olopatadine free base.

Generally, it is preferred that the entire concentration of olopatadine is

dissolved in the composition as a water based or aqueous solution. However, it is

contemplated. that olopatadine could be only partially dissolved. For example, a

portion of the olopatadine could be in solution with the remainder being in

suspension.

The composition of the present invention also preferably includes

cyclodextrin derivative and more preferably f-cyclodextrin derivative,

y-cyclodextrin derivative or both to aid in solubilizing the olopatadine (i.c., as a

solubilizer). The -cyclodextrin derivative, y-cyclodextrin derivative or

combination thercofis typically present in the composition at a concentration that is

at least 0.5% w/v, moretypically at least 1.0% w/v and even possibly at least 1.3%

w/v, but is typically no greater than 4.0% w/v, typically no greater than 3.2% w/v

and even possibly no greater than 2.8% w/v. Preferably, the total concentration of

cyclodextrin is from 0.9 w/v% to 3.2 w/v%,

The specific amount of B-cyclodextrin derivative, y-cyclodextrin derivative

or combination thereof in a particular composition will typically depend upon the

type or combination of types of derivatives used. One particularly desirable

B-cyclodextrin derivative is a hydroxy alkyl-B-cyclodextrin such as hydroxypropyl-

B-cyclodextrin (HP-B-CD). One particularly desirable y-cyclodextrin derivative is a

hydroxy alkyl-y-cyclodextrin such as hydroxypropyl-y-cyclodextrin (HP-y-CD).

Another particularly desirable B-cyclodextrin derivative is sulfoalkyl ether-B-

cyclodextrin (SAE-B-CD), particularly sulfobutyl ether-B-cyclodextrin (SBE-B-

CD). It is contemplated that a combination of hydroxypropyl-B-cyclodextrin,

hydroxypropyl- y -cyclodextrin and/or sulfoalkyl ether-B-cyclodextrin derivative

may be employed in a single composition, but it is typically desirable to use only
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one of the three as the sole or substantially the sole (.e., at least 90% by weight of

the cyclodextrin component) cyclodextrin derivative.

When HP-B-CD is employed as the sole or substantially sole B-cyclodextrin

derivative, it is typically present in the composition at a concentration that is at

least 0.5% w/v, more typically at least 1.0% w/v and even more typically at least

1.3% w/v, but is typically no greater than 3.0% w/y,typically no greater than 2.2%

w/v andis typically no greater than 1.7% w/v. When HP-y-CDis employed as the

sole or substantially sole y-cyclodextrin derivative, it is typically present in the

composition at a concentration that is at least 0.5% w/v, more typically at least

1.0% w/v and even more typically at least 1.3% w/v,but is typically no greater than

3.0% w/v, typically no greater than 2.2% w/vandis typically no greater than 1.7%

w/v. When SAE-B-CD is employed as the sole or substantially sole B-cyclodextrin

derivative, it is typically present in the composition at a concentration that is at

least 0.3% w/v, more typically at least 0.7% w/v and even more typically at least

0.9% w/v, but is typically no greater than 2.4% w/v,typically no greater than 1.5%

w/vand is typically no greater than 1.1% w/v.

HP-B-CD is a commodity product and pharmaceutical grades of HP-B-CD

can be purchased from a variety of sources, for example, from SIGMA ALDRICH,

which has its corporate headquarters in St. Louis, Missouri or ASHLAND

SPECIALTY INGREDIENTS, headquartered in Wayne, New Jersey. HP-y-CD is

a commodity product and pharmaceutical grades of HP-y-CD can be purchased

from a variety of sources, for example, from SIGMA ALDRICH, which has its

corporate headquarters in St. Louis, Missouri or ASHLAND SPECIALTY

INGREDIENTS,headquartered in Wayne, NewJersey. SAE-B-CD can be formed

based upon the teachings of U.S. Patent Nos. 5,134,127 and 5,376,645, which are

incorporated herein by reference for all purposes. It is generally preferred,

however, to use purified SAE-B-CD. Purified SAE-B-CD is preferably formed in

accordance with the teachings of U.S. Patent Nos. 6,153,746 and 7,635,773.

Purificd SAE-B-CD is commercially available under the tradename CAPTISOL®

from CyDex Pharmaceuticals, Inc., Lenexa, KS.

With regard to y-cyclodextrin derivative and B-cyclodextrin derivative in the

composition of the present invention, it has been found that undesirably high

concentrations of y-cyclodextrin derivative and/or B-cyclodextrin derivative can

significantly interfere with preservation cfficacy of the compositions, particularly
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when benzalkonium chloride and/or polymeric quaternary ammonium compound

are employed as preservation agents. Thus, lower concentrations of y-cyclodextrin

derivative and/or f6-cyclodextrin derivative are typically preferred.

Advantageously, it has also been found, however, that the ability of the y-

cyclodextrin derivative and B-cyclodextrin derivatives in solubilizing olopatadine is

very strong and relatively low concentrations of y-cyclodextrin derivative and/or B-

cyclodextrin derivative can solubilize significant concentrations of olopatadine in

aqueous solution. As such, more desirable and reasonable concentrations of

additional solubilizing agent can be used to aid in solubilizing the desired amounts

of olopatadine.

Further, it has been found that a composition formed using a combination of

solubilizing agents such as polyvinylpyrrolidone, tyloxapol, polyethylene glycol

and others to solubilize relatively high concentrations of olopatadine in the absence

of y-cyclodextrin derivative and/or B-cyclodextrin derivative will typically lack

long term stability or shelf life. It has been found that such a composition will

typically begin to precipitate after undesirably short periods of time. Thus, it is

important to employ the y-cyclodextrin derivative and/or B-cyclodextrin derivative
in combination with one or more additional solubilizers.

As such, the ophthalmic composition of the present invention includes at

least one solubilizing agent (i.c., solubilizer), but possibly two or more solubilizing

agents, in addition to cyclodextrin. The additional solubilizing agents can include

surfactants such as castor oil, polysorbate or others. Preferably, the additional

solubilizing agent[s] includes one or more polymers. One preferred polymer for

aiding in solubilizing the olopatadine is lactam polymer. Another preferred

polymerfor aiding in solubilizing the olopatadine is polyether.

As used herein, the phrase “lactam polymer” refers to any polymer formed

from more than one lactam monomer. The lactam polymeris typically present in

the composition at a concentration that is at least 1.0% w/v, morc typically at Icast

3.0% w/v and even more typically at least 3.7 % w/v, but is typically no greater

than 8.0% w/v, typically no greater than 5.0% w/v andis typically no greater than

4.3% w/v. Polyvinylpyrrolidone (PVP) is the most preferred lactam polymer and

can be the only or substantially the only lactam polymer. Thus, in a preferred

embodiment, the lactam polymer consists or consists essentially of only PVP. The

average molecular weight of the lactam polymer, particularly when it is PVP,is at
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least 20,000, more typically at least 46,000 and even more typically at least 54,000

but is typically no greater than 90,000, more typically no greater than 70,000 and

still more typically no greater than 62,000. One preferred PVP is sold under the

tradenames PLASDONE® K29/32 or K30, which have an average molecular

weight of approximately 50,000 and are commercially available from ASHLAND

SPECIALTY INGREDIENTS, headquartered in Wayne, NJ, USA.

The polyether can aid in the solubility of olopatadine in the composition

and/or can provide tonicity to the composition(i.e., act as a tonicity agent). The

polyether is typically present in the composition at a concentration that is at least

1.0% w/v, more typically at least 3.0% w/v and even more typically at least 3.7 %

w/v, but is typically no greater than 8.0% w/v, typically no greater than 5.0% w/v

and is typically no greater than 4.3% w/v. Polyethylene glycol (PEG) ts the most

preferred polyether and can be the only or substantially the only polyether polymer.

Thus in a preferred embodiment, the polyether consists or consist essentially of

only PEG. The average molecular weight of the PEG will typically depend upon

the particular solubility and particular tonicity desired for the composition. In a

preferred embodiment, the average molecular weight of the polyether, particularly

when it is PEG,is at least 200, more typically at least 320 and even more typically

at least 380 but is typically no greater than 800, more typically no greater than 580

and still more typically no greater than 420. One preferred PEG is PEG400.

It may also be desirable for the ophthalmic composition of the present

invention to include a viscosity enhancing agent in order to enhance residence time

of the composition upon the cornea when the composition its topically administered.

Examples of potentially suitable viscosity enhancing agent include, without

limitation, carboxyvinyl polymer, galactomannan, hyaluronic acid, cellulosic

polymer, any combination thereof or the like. In a preferred embodiment, the

ophthalmic composition includes hydroxyethyl cellulose (HEC),

hydroxylpropylmethyl cellulose (HPMC) or both. One preferred HEC is sold under

the tradename NASTROSOL® 250HX, which is commercially available from

Hercules Incorporated, Aqualon Division, Argyle, TX. One preferred HPMC is

sold under the tradename E4M 2910 and is commercially available from Dow

Chemical, Midland, MI.

The amounts and molecular weights of HPMC and/or HEC used in the

composition will depend upon the viscosity, osmolality and other attributes to be
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achieved for the composition. As used herein, viscosity is measured by a

Brookfield viscometer (LVDVI, CP-42, 12 RPM and a temperature of 25 °C). In

a preferred embodiment, the viscosity of the composition is at least 2.0 centipoise

(cps), more typically at least 15 cps, even more typically at least 21 cps and even

possibly at least 27 cps, but is typically no greater than 65 cps, typically no greater

than 40 cps, more typically nor greater than 33 cps and even possibly no greater

than 30 cps. Advantageously, and as further discussed below, viscosity within

these ranges has been discovered to be more desirable for producing desired droplet

sizes when the composition of the present inventionis topically delivered from an

eye dropper.

The preferred average molecular weight of HEC, when used,is typically in

the range of 90,000 to 1,300,000 (e.g., approximately 1,000,000). The preferred

average molecular weight of HPMCistypically in the range of 10,000 to 1,500,000

and more typically in the range of 189,000 to 688,000).

When HPMC is used alone, it is typically present in composition at a

concentration that is at least 0.15% w/v, more typically at least 0.3% w/v and even

more typically at least 0.5% w/v, but is typically no greater than 1.5% w/v,

typically no greater than 1.0% w/vand is typically no greater than 0.7% w/v.

When HEC is used alone, it is typically present in the composition at a

concentration that is at least 0.1% w/v, more typically at least 0.25% w/v and even

more typically at least 0.45% w/v, but is typically no greater than 1.4% w/v,

typically no greater than 0.9% w/v and is typically no greater than 0.65% w/v.

Advantageously, when HPMC and HECare used to together, they may produce a

synergistic viscosity effect which allows the use of low concentrations of these

excipients to produce the desired viscosity of the compositions. When HPMC and

HEC are used in combination, HPMC is typically present in composition at a

concentration that is at least 0.05% w/v, more typically at least 0.1% w/v and even

more typically at least 0.2% w/v, but is typically no greater than 1.0% w/y,

typically no greater than 0.55% w/vand is typically no greater than 0.4% w/v.

When HPMC and HECare used in combination, HEC is typically present in

composition at a concentration that is at least 0.02% w/v, more typically at least

0.06% w/v and even moretypically at least 0.09% w/y, but is typically no greater

than 0.6% w/v, typically no greater than 0.3% w/v andis typically no greater than

0.17% w/v. Notably, in at least some embodiments of the present invention,
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HPMCis a preferred viscosity cnhancing agent since, as the data present below

shows,it can also aid in solubilizing the olopatadine.

The composition can also include buffering agents and/or tonicity agents.

Suitable tonicity-adjusting agents and/or buffering agents include, but are not

limited to, mannitol, sodium chloride, glycerin, sorbitol, phosphates, borates,
acetates and thelike.

Borate is a highly preferred buffering agent and will typically be included in

the composition of the present invention. As used herein, the term "borate" shall

refer to boric acid, salts of boric acid, borate derivatives and other pharmaceutically

acceptable borates, or combinations thereof. Most suitable are: boric acid, sodium

borate, potassium borate, calctum borate, magnesium borate, manganese borate,

and other such borate salts. Typically, when used, the borate is at least about 0.05

w/v %, more typically at Icast about 0.18 w/v % and cven possibly at least about

0.27 w/v % of the ophthalmic composition andis typically less than about 1.0 w/v

%, more typically less than about 0.75 w/v % and still more typically less than

about 0.4 w/v %, and even possibly less than about 0.35 w/v % of the ophthalmic

composition.

The composition of the present invention can also include polyol. As used

herein, the term “polyol” includes any compound having at least one hydroxyl

group on cach of two adjacent carbon atoms that are not in trans configuration

relative to each other. The polyol can be linear or cyclic, substituted or

unsubstituted, or mixtures thercof, so long as the resultant complex is water soluble

and pharmaceutically acceptable. Examples of such compounds include: sugars,

sugar alcohols, sugar acids and uronic acids. Preferred polyols arc sugars, sugar

alcohols and sugar acids, including, but not limited to: mannitol, glycerin, xylitol,

sorbitol and propylene glycol. It is contemplated that the polyol may be comprised

of two or moredifferent polyols.

When both borate and polyol are present in the composition, borate typically

interacts with polyol, such as glycerol, propylene glycol, sorbitol and mannitol, or

any combination thereof to form borate polyol complexes. The type andratio of

such complexes depends on the number of OH groups of a polyol on adjacent

carbon atoms that are not in trans configuration relative to each other. It shall be

understood that weight/volume percentages of the ingredients polyol and borate
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include those amounts whether as part of a complex or not. Advantageously, the

borate and polyol can act as buffers and/or tonicity agents and can also aid in

enhancing preservation efficacy of the composition.

In a preferred embodiment of the invention, the composition includes

propylene glycol, glycerine or both. It has been found that y-cyclodextrin

derivatives and/or B-cyclodextrin derivatives tend to inhibit preservation efficacy

within the formulations of the present invention, however, propylene glycol in the

presence of borate appears to significantly limit this inhibition. Moreover, it has

been found that glycerine often acts in a manner very similar to propylene glycol

when used for aiding preservation. When used, propylene glycol, glycerine or a

combination thereofis typically present in the composition at a concentration thatis

at least 0.4 w/v%, more typically at least 0.65 w/v% and even possibly at least 0.85

w/v% but is typically no greater than 5.0 w/v%, more typically no greater than 2.2

w/v% and even more typically no greater than 1.7 w/v%.,

In a same or alternative preferred embodiment of the invention, the

composition includes mannitol, sorbitol or both. Mannitol may also aid

preservation of the composition of the present invention when used in the presence

of borate. Moreover, it has been found that sorbitol often acts in a manner very

similar to mannitol when used for aiding preservation. When used, mannitol,

sorbitol or a combination thereof is typically present in the composition at a

concentration that is at least 0.05 w/v%, more typically at least 0.2 w/v% and even

possibly at least 0.4 w/v% butis typically no greater than 3.0w/v%, more typically

no greater than 1.0 w/v% and even more typically no greater than 0.5 w/v%.

The composition of the present invention typically includes a preservative.

Potential preservatives include, without limitation, hydrogen peroxide,

benzalkonium chloride (BAK), polymeric quaternary ammonium compound

(PQAM), biquanides, sorbic acid, chlorohexidine or others. Of these,

benzalkonium chloride and polymeric quaternary ammonium compound such as

polyquaternium-| have proven quite desirable.

The polymeric quaternary ammonium compoundsuseful in the compositions

of the present invention are those which have an antimicrobial effect and which are

ophthalmically acceptable. Preferred compounds ofthis type are described in U.S.

Pat. Nos. 3,931,319; 4,027,020; 4,407,791; 4,525,346; 4,836,986; 5,037,647 and
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5,300,287; and PCT application WO 91/09523 (Dziaboct al.). The most preferred

polymeric ammonium compound is polyquaternium-1, otherwise known as

POLYQUAD®with a number average molecular weight between 2,000 to 30,000.

Preferably, the number average molecular weight is between 3,000 to 14,000.

When used, the polymeric quaternary ammonium compound is generally

used in the composition of the present invention in an amountthat is greater than

about 0.00001 w/v %, more typically greater than about 0.0003 w/v % and even

more typically greater than about 0.0007 w/v % of the ophthalmic composition.

Moreover, the polymeric quaternary ammonium compoundis generally used in the

composition of the present invention in an amountthat is less than about 0.01 w/v

%, more typically less than about 0.007 w/v %, even moretypically less than 0.003

w/v%, still more typically less than 0.0022 w/v% and even possibly less than about

0.0015 w/v % of the ophthalmic composition.

BAK is generally used in the composition of the present invention in an

amount that is greater than about 0.001 w/v %, morc typically greater than about

0.003 w/v % and even more typically greater than about 0.007 w/v % of the

ophthalmic composition. Morcover, BAK is generally used in the composition of

the present invention in an amountthatis less than about 0.1 w/v %, more typically

less than about 0.03 w/v % and even moretypically less than about0.020 or 0.015

w/v % of the ophthalmic composition.

It is also contemplated that the composition of the present invention may

bencfit from the use of two different polyols, borate and a preservative (c.g., BAK

or polymeric quaternary ammonium compound) to provide enhanced preservations

efficacy. Examples of such systems are disclosed in U.S. Patent Publication Nos.

2009/0232763 and 2010/0324031, which are expressly incorporated herein in their

entirety for all purposes.

Notably, it has been found that polymeric ammonium compound is

particularly desirable for preserving compositions containing SAE-B-CD while

BAK is particularly desirable for preserving compositions containing

hydroxypropyl beta or gammacyclodextrin derivatives. It has also been found that

filtration (e.g., micron filtration) of the preservative followed by aseptic addition of

the preservative to the sterile composition can aid preservation efficacy.
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It is contemplated that the composition of the present invention can include a

variety of additional ingredients. Such ingredients include, without limitation,

additional therapeutic agents, additional or alternative antimicrobial agents,

suspension agents, surfactants, additional or alternative tonicity agents, additional

or alternative buffering agents, anti-oxidants, additional or alternative viscosity-

modifying agents, chelating agents any combinationsthereoforthe like.

The compositions of the present invention will generally be formulated as

sterile aqueous solutions. The compositions of the present invention are also

formulated so as to be compatible with the eye and/or other tissues to be treated

with the compositions. The ophthalmic compositions intended for direct

application to the eye will be formulated so as to have a pH andtonicity that are

compatible with the eye. It is also contemplated that the compositions can be

suspensionsor other types of solutions.

The composition of the present invention will typically have a pH in the

range of 4 to 9, preferably 5.5 to 8.5, and most preferably 5.5 to 8.0. Particularly

desired pH rangesare 6.0 to 7.8 and morespecifically 6.4 to 7.2. The compositions

will have an osmolality of 200 to 400 or 450 milliosmoles per kilogram

(mOsm/kg), more preferably 240 to 360 mOsm/kg.

It is generally preferred that the composition of the present invention be

provided in an eye dropper that is configured to dispense the composition as

eyedrops topically to the cornea of the eye. However, desired size of a single

eyedrop (i.e., droplet size) for the ophthalmic composition can be difficult to

accomplish. It has been discovered that the cyclodextrin in the composition

imparts a relatively high surface energy to the composition. In turn, droplet size

tends to be relatively high. It has been discovered, however, that by dispensing

droplets througha relatively small orifice and/or by maintaining the viscosity ofthe

composition within the ranges discussed above, desired droplet size can be

achieved. Desired droplet size is typically at Icast 10 ul, more typically at least 18

ul and even more typically at least 23 pl, but is typically no greater than 60 ul,

typically no greater than 45 ul and is typically no greater than 33 ul.

Advantageously, this droplet size for the composition with the concentrations of

olopatadine specified hercin allows an individual to dispense one droplet per cyc

once a day and receive relief from symptoms of ocular allergic conjunctivitis
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generally, but particularly recetve relief from late phase symptoms ocular allergic

conjunctivitis.

In a preferred embodiment, the composition of the present invention is a

multi-dose ophthalmic compositions that have sufficient antimicrobial activity to

allow the compositions to satisfy the USP preservative efficacy requirements, as

well as other preservative efficacy standards for aqueous pharmaceutical

compositions.

The preservative efficacy standards for multi-dose ophthalmic solutions in

the U.S. and other countries/regions are set forth in the following table:

Preservative Efticacy Test (“PET”) Criteria

(Log Order Reduction of Microbial Inoculum Over Time
 

Bacteria

USP 27 A reduction of 1 log (90%),
by day 7; 3 logs (99.9%) by
day 14; and no increase after
day 14

Fungi

The compositions must demonstrate over
the entire test period, which means no
increases of 0.5 logs or greater, relative to
the initial inoculum 

3 logs by 14 days; and no
increase from day 14 through
day 28

Japan

Ph. Eur. A‘|A reduction of 2 logs (99%)
by 6 hours; 3 logs by 24
hours; and no recovery after
28 days

Noincrease from initial count at 14 and 28

days

A reduction of 2 logs (99%) by 7 days, and
no increase thereafter

 

Ph. Eur.B|A reduction of 1 log at 24
hours; 3 logs by day 7; and no
increase thereafter

FDA/ISO

14730
A reduction of 3 logs from
initial challenge at day 14;
and a reduction of 3 logs from
rechallenge

  A reduction of 1 log (90%) by day 14, and
no increase thereafter

No increase higher than the initial valuc at
day 14, and no increase higher than the
day 14 rechallenge count through day 28
   

'There are two preservative efficacy standards in the European Pharmacopoeia
oA? and “RB”.

‘
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The standards identified above for the USP 27 are substantially identical to

the requirements set forth in prior editions of the USP, particularly USP 24, USP 25
and USP 26.

Advantages and Problems Overcome

The olopatadine ophthalmic composition of the present invention can

provide multiple advantages over the olopatadine compositions that came beforeit.

The composition disclosed herein provides an aqueous ophthalmic composition

having a relatively high concentration of olopatadine that provides enhanced relief

from late phase allergic conjunctivitis and early phase allergic conjuctivitis.

Surprisingly and advantageously, preferred compositions of the present invention,

as shown in FIGs. 1 through 5 and tables K through O, showed improved reduction

in early phase redness, in late phase redness and in late phase itching. It is

surprising that the enhanced concentration of olopatadine showed suchsignificant

reduction in late phase symptoms. It is even more surprising that the enhanced

concentration of olopatadine showed enhanced reduction of early phase redness

since it was generally believed that itching and redness would show similar

responsesto different concentrations of olopatadine.

Further, the composition can solubilize the relatively high concentration of

olopatadine in solution form suitable as an eyedrop where other formulations have

failed. Further yet, the composition can solubilize the higher concentrations of

olopatadine while maintaining efficacy in treatment of the symptoms ofallergic

conjunctivitis where other efforts to develop such a solution have failed. Still

further, the compositions can, when in multi-dose form, pass preservation efficacy

standards where other compositions havefailed.

As an additional advantage, it has been discovered that, for the particular

composition of the present invention, composition containing HP-y-CD have

unexpectedly been found to be more susceptible to preservation. It has also

unexpectedly been found to have solubility characteristics similar to the other beta

cyclodextrin derivative discussed herein. This discovery has been particularly

advantagcous in providing a composition that is capable of solubilizing relatively

high concentrations of olopatadine, capable of being stable for extended time

periods and capable of robust preservation relative to both European and United

States preservation efficacy standards.
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It is still further advantageous that the cyclodextrin does not appear to

interfere with the efficacy of the olopatadine. In particular, cyclodextrins have

been found to entrap other drugs in a manner that does not allow those drugs to

later release and show efficacy. However, this was not the case for olopatadine and

wasparticularly not the case for HP-y-CD.

Applicants specifically incorporate the entire contents of all cited references

in this disclosure. Further, when an amount, concentration, or other value or

parameter is given as either a range, preferred range, or a list of upper preferable

values and lower preferable values, this is to be understood as specifically

disclosing all ranges formed from any pair of any upper range limit or preferred

value and any lowerrange limit or preferred value, regardless of whether ranges are

separately disclosed. Where a range of numerical values is recited herein, unless

otherwise stated, the range is intended to include the endpoints thereof, and all

integers and fractions within the range. It is not intended that the scope ofthe

invention be limited to the specific values recited when defining a range.

Other embodiments of the present invention will be apparent to those skilled

in the art from consideration ofthe present specification and practice ofthe present

invention disclosed herein. It is intended that the present specification and

examples be considered as exemplary only with a true scope and spirit of the

invention being indicated by the following claims and equivalents thereof.

Table A below provides a listing of exemplary ingredients suitable for an

exemplary preferred formulation of the ophthalmic composition of the present

invention and a desired weight/volume percentage for those ingredients. It shall be

understood that the following Table A is exemplary and that certain ingredients

may be added or removed from the Table and concentrations of certain ingredients

may be changed while the formulation can remain within the scope of the present

invention, unless otherwise specifically stated.
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TABLE A

Ingredient w/v percent

Olopatadine (Olopatadine HCI) 0.7

Polyether (PEG) 4.0

Lactam Polymer (PVP) 40

Viscosity Agent (HEC) 0.1 Gif used w/ HPMCorother viscosity agent)

0.3 (if used w/o HPMCorotherviscosity agent) 

Viscosity Agent (HPMC) 0.15 (if used w/ HECorother viscosity agent)

0.35 (if used w/o HEC orother viscosity agent)

 

 

 
 

 

 

          
    

Chelating agent (Disodium 0.005
EDTA)

Borate (Boric Acid) 0.3

y-cyclodextrin derivative and|1.0 for SAE-B-CD or 1.5 HP-B-CD or1.5 HP-y-
or B-cyclodextrin derivative CD

Polyol (Mannitol) 0.3

Polyol (Propylene Glycol) 1.0

Tonicity Agent (Sodium 0.35
Chloride)

Preservative 0.01 for BAK or 0.0015 PQAM

pH adjusting agents (NaOH or sufficient to achieve pH = 7.0
HCl)

purified water Q.S. 100

5 The following examples are presented to further illustrate selected

embodiments of the present invention. The formulations shown in the examples

were prepared using procedures that are well-knownto persons of ordinary skill in

the field of ophthalmic pharmaceutical compositions.

10
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EXAMPLES

PreparatoryExample1

Ingredients Composition (w/w)

Olopatadine hydrochloride 0.77 g

Hydroxypropyl-B-Cyclodextrin(HP-B-CD) 15g

PEG400(Polyethylene glycol 400) 40g

PVP(Polyvinylpyrrolidone K30) 40¢

HPMC(Methocel E4m Premium) 0.6 g

HEC(Natrosol 250HX) 0.3 g

Disodium EDTA 0.01 g

Mannitol 0.6¢

Boric Acid 0.3 g

Benzalkonium Chloride 0.01 g

HCl / NaOH q.s. to pH 7.0

Purified water q.s. to 100 ¢

             
 

In a clean suitable and tared glass bottle, add and dissolve HPMC with an

amount of purified water at 90-95°C equivalent to about 15% of the required batch

size. Mix by stirring until homogenization. Bring to the 35% of the final weight

with purified water and mix by stirring with propeller until complete dispersion.

Add HEC and mix bystirring until homogenization. Stcam sterilize the solution

(122°C/20 min) and cool afterwards (Part A).In a separate vessel with a stir bar, add

an amount of purified water equivalent to about 40% of the required batch size.

Add and dissolve batch quantities of weighed PEG400, PVP, HP-B-CD,

Olopatadine HCl, Boric Acid, Mannitol, EDTA and BAC, allowing each

component to dissolve before adding the next component. Check the pH and adjust

to 7.0 + 0.1 with the required amount of NaOH 2N (Part B). In a laminar flow

hood (sterile conditions), filter the solution Part B into the glass bottle containing

the autoclaved fraction (Part A), using GV PVDF membrane, 0.22 um filter unit

and stir until homogenization. Mix by stirring with propeller for 15 min. Check
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the pH and adjust to 7.0 + 0.1 with the required amount of NaOH 1N/HCLIIN, if

necessary. Bring to final weight with sterile purified water and stir until

 

homogenization.

Preparatory Example 2

 

 

 

 

 

 

  
 
 

Ingredients Composition (w/v)

Olopatadine hydrochloride 0.77 g

Hydroxypropyl-B-Cyclodextrin (HP-B-CD) 1.5 ¢

PVP(Polyvinylpyrrolidone K30) 4.0 ¢

PEG400(Polyethylene glycol 400) 402

HPMC (Methocel E4m Premium) 0.2 g

HEC(Natrosol 250HX) 0.125 g

Disodium EDTA 0.01 g

Boric Acid 0.3 g

Benzalkonium Chloride 0.01 or 0.015 g

NaOH IN 0.83 ml

HCl IN 0.58 ml

HCl / NaOH q.s. to pH 7.0

Purified water q.s. to 100 g

   
In a clean suitable and tared glass bottle, add and dissolve HPMC with an

amount of purified water at 90-95°C equivalent to about 15% of the required batch

size. Mix bystirring until homogenization. Bring to the 30% of the final weight

with purified water and mix by stirring with propeller until complete dispersion.

Add HEC and mix bystirring until homogenization (Part A). In a clean beaker

with stir bar, weigh an amount of purified water equivalent to about 40% of the

required batch size. Heat and maintain this water around 70-75°C. Add NaOH 1N

and mix by moderate stirring. Add PVP and dissolve under agitation during 20

minutes. Add HCl 1N, mix and quickly cool down to 30-40°C. Add and dissolve

batch quantities of PEG400, HP-B-CD, Olopatadine HCl, Boric Acid, EDTA and

BAC, allowing each component to dissolve before adding the next component.

Check the pH of the solution and adjust to 6.8 + 0.1 with the required amount of
 

-20-

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 29



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 30

an

10

Atty. Docket No.: PAT903988-US-CNT

NaOH 2N (Part B). Transfer Part B to Part A and stir the batch until it is

homogenous. Bring to the 85% of the final weight with purified water andstir until

homogenization. Steam sterilize the solution (122°C/20 min) and cool afterwards.

In a laminar flow hood(sterile conditions), check the pH and adjust to 7.0 4
 E 0.1

with the required amount ofNaOH 1N/HCI1IN,if necessary. Bring to final weight

with sterile purified water and stir until homogenization.

Formulary Examples A through I in Table B below

Formulary Examples A throughI show the solubility of olopatadine in
different formulations.

 

 

 

 

 

 

 

 

 

    
 

            
Ingredients A B C D E

PLG 400 4 4 3.8

Dibasic Sodium Phosphate, 0.15 _ 7 _ 0.5
anhydrous

Hydroxypropyl-B-Cyclodextrin - 1.5 1.5 15 1

Sulfobutyl ether B 5 ; _ ; -
Cyclodextrin “
PVP K29/32 5 5 3 4 1.5

Polysorbate 80 OL - - - -

Tyloxapol - - - - -

Natrosol 250HX 0.3 0.3 03 0.3 -

LIPMC2910 0.6 0.6 0.6 0.6 -

Boric Acid - 0.3 0.3 0.3 -

Sodium Chloride 0.15 - - - -

Mannitol - 0.6 0.6 0.6 -

Benzalkonium Chloride 0.01 0.01 0.01 0.01 0.01

Disodium EDTA 0.01 0.01 0.01 0.01 0.01

Sodium Hydroxide/ Hydrochloric Acid quantity sufficient to achieve pH of 7.4

Purified water quantity sufficient to 100%

Olopatadine Solubility (%) 1.064 0.901 0.725 0.811 0.461

        
 

-2?1-

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 30



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 31

a

Atty. Docket No.: PAT903988-US-CNT

    

Ingredients F G H I 

PEG 400 6 6 6 6 

Dibasic Sodium Phosphate, 0.5 0.5 0.5 0.5
anhydrous 

Hydroxypropyl-B$-Cyclodextrin - 1 1 1 

Sulfobutyl ether B - - - -
Cyclodextrin

PVP K29/32 1.5 - 1.5 1.5

 

Polysorbate 80 -

Tyloxapol -

Natrosol 250HX - 

LIPMC2910 - 

Boric Acid - 

SodiumChloride -

Mannitol - 

Benzalkonium Chloride 0.01

Disodium EDTA 0.01 0.01 0.01 0.01

    
 

Sodium Hydroxide/ Hydrochloric Acid quantity sufficient to achieve pH of 7.4 

Purified water quantitysufficient to 100% 

       
Olopatadine Solubility (%) 0.352 0.450 0.513 0.494

  
 

As can be seen, cyclodextrin can significantly enhance the solubility of

olopatadine in aqueous solution. Moreover, it will be understood that the

formulations of lower solubility, particularly those without cyclodextrin, will also

typically exhibit worse solubility characteristics over time and tend to form

precipitates.

Formulary Example J through M in Table C below

Formulary Examples J through M show the preservation efficacy of

olopatadine containing formulations both with and without B-cyclodextrin.
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Ingredients J K L M

Olopatadine HCL 0.77 0.77 0.77 0.77

PEG 400 - 4 - -

SodiumPyruvate - - -

Dibasic Sodium Phosphate, anhydrous 0.15 0.15 0.15 0.1

Purified Guar - - - 0.17

Hydroxypropyl-B-Cyclodextrin 1.5 - - 5

PVP K30 2 3 3 -

Tyloxapol - - 0.2 -

Polysorbate 80 - 0.1 - -

Natrosol 250HX 0.3 0.3 -

HPMC 2910 - 0.6 0.6 -

Boric Acid - - - 0.17

Sodium Borate, decahydrate - - - 0.5

Propylene Glycol - - - -

Sodium Chloride - 0.15 0.55 0.1

Mannitol 2.5 - - -

Sorbitol - - - 1

SodiumCitrate, dihydrate - - - 0.35

BenzalkoniumChloride 0.01 0.01 0.0L 0.01

Polyquaternium-1 - - - -

Disodium EDTA 0.01 0.01 0.01 -

Sodium I lydroxide/ q.s. to q.s. to q.s. to q.s. to

Hydrochloric Acid pH7.0|pH7.0|pH7.0|pH7.0
Purified water q.s. to qs. to q.s. to q.s. to

100% 100% 100% 100%

PET Logo Unit Reduction

S. aureus O.1/1.9|5.0/5.0/|1.5/5.0/|0.0/0.0/

6 h/24h/7 d/14d/28d (5.0/5.|5.0/5.0/|5.0/5.0/|0.9/3.3/
0/5.0 5.0 5.0 5.0

P. aerugin 4.9/4.9|4.9/4.9/|4.9/4.9/|0.3/0.5/

6 h/24h/7 d/14d/28d (4.9/4,|4.9/4.9/|4.9/4.9/|0.0/0.0/
9/4.9 49 49 0.45

E. coli 2.8/4.9|4.9/4.9/|4.9/4.9/|0.1/0.2/

6 h/24h/7 d/14d/28d (4.9/4,|4.9/4.9/|4.9/4.9/|1.4/3.3/
9/4.9 4.9 49 5.0
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C. albican 5.1/5.1/ 0.7/2.7/
5.1/5.1/ 5. 3.2

5.1
7 d/14d/28d A. niger 0.8/0.9|2.1/4.2/|0.7/1.7/|1.2/1.1/

7 d/14d/28d 13 4.9 23 15

As can be seen, cyclodextrin derivatives can significantly inhibit the ability

of a preservative to provide desired preservation to an aqueous formulation.

5 As an added advantage,it has also been discovered that HPMC canaid in

solubilizing olopatadine. This cffect is shown in Table D below.

TABLE D
 

 % HPMC Concentration

Gng/mL)

% PVP
K29/32
  Final pH

  
 

 

 

 

 

 

 

 

             
      

10

Table E below presents several formulations (N through Q) that can

solubilize a high concentration of olopatadine using PVP in combination with a

1s relatively low amount of HP-B-CD and that show desirable preservation using a

combination of BAK and Boric Acid. Notably, PEG and HPMCarealso believed

to be aiding in the solubility of olopatadine.
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TABLE E

Ingredients N oO P QO

Olopatadine HCL 0.77 0.77 0.77 0.77
PEG 400 4 4 4 4

Hydroxypropyl-B- 1.5 1.5 1.5 1.5
Cyclodextrin

PVP K29/32 4 4 4 4

Natrosol 250HX 0.3 0.3 0.3 0.125

HPMC 2910 0.6 0.6 0.6 0.2

Boric Acid 0.3 0.3 0.3 0.3

Disodium EDTA 0.01 0.01 0.01 0.01

Benzalkonium Chloride 0.01 0.01 0.01 0.01 

Polyquaternium-1 - - - -

Sodium Hydroxide/ q.s. to pH|q.s. to pH|q.s.topH|q.s. to pH7

 

Hydrochloric Acid 7 7 7
Purified water q.s. to q.s. to q.s. to q.s. to 100%

100% 100% 100%

PET Result Log 19 Unit Reduction

S. aureus 0.4/3.6/4.|0.2/1.4/5.|0.3/2.9/4.|0.4/3.2/5.0/5.0

6 h/24h/7 d/14d/28d /4.9/4.9 /5.0/5.0 9/4.9/4.9 /5.0

P. aerugin 5.0/5.0/5.|5.1/5.1/5.|5.0/5.0/5.|5.2/5.2/5.2/5.2

6 h/24h/7 d/14d/28d /5.0/5.0 1/5.1/5.1 0/5.0/5.0 /5.2
E. coli 4,9/4.9/4,|2.7/5.1/5.|2.1/5.1/5.|2.3/5.1/5.1/5.1

6 h/24h/7 d/14d/28d 9/4.9/4.9 1/5.1/5.1 1/5.1/5.1 /5.1
C. albican 4,9/4.9/4,|2.5/4.8/4.|1.6/4.1/5. 2.4/4.6/4.6

7 d/14d/28d 9 8 0

A. niger 3.8/5.2/5.|3.6/5.1/5.|4.3/5.2/5. 3.9/4.7/5.2

7 d/14d/28d 2 1 2

      
 

Tables F and G below showthe difficulty associated with preservation of

formulations (R through X) containing SBE-B-CD.
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TABLE F
       

Ingredient R Ss T

om

03

2

a

Poon
Disodium FDTA Pe 0.01
re
poseomom
ee
eeesee
pti
eeee

ws. 10 100

PET RESULTS

S. aureus

0.2

0.01

0.02  
     

1.8/2.8/5.0/5.4/ 0.0/0.5/4.7/ 0.0/0.4/4.7/ 0.1/0. 1/4.7/
6 h/24h/7 d/14d/28d

P. acrugin 0.6/0.8/5.4/5.4/ 5.0/5.0/5.0/ 5.0/5.0/5.0/ 5.0/5.0/5.0/
6 h/24h/7 d/l4d/28d

E.coli
1.2/3.2/5.4/5.4/ 1.4/3.1/5.1/ 1.7/3.2/5.1/

6 h/24h/7 d/14d/28d

C. albicans

7 d/14d/28d

A. Niger 0.7/0.7/

 
7 d/14d/28d
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TABLE G

      

                  
Ingredients

Olopatadine HC]

Sultobutylether-B-Cyclodextrin

PVP K29/32

PEG 400

Natroso] 250HX

 

WV. Ww

eeee

                  
      

HPMC 2910

Disodium EDTA 0.01

Chlorhexidine DigluconateJ 0.01
NaOIITICl q.s. to pII 7.0 q.s. to pII 7.0 q.s. to pII 7.0

Purified water q.s. to 100 q.s. to 100 q.s. to 100

PET RESULTS

S. aureus
0.0/0.1/4.7/ 0.0/0.0/4.7/ 0.0/0.4/4.7/

6 h/24h/7 d/14d/28d

P. aerugin 5.0/5.0/5.0/ 5.0/5.0/5.0/
6h/24h/7 d/14d/28d

E. coli
0.6/1.3/5.1/ 1.1/5.0/5.0/ 1.0/3.9/5.0/

6 h/24h/7 d/14d/28d

C. albicans
0.5/ 5.8/ 3.9/

7 d/14d/28d

A. Niger 1.2/ 5.0/ L.4
7 d/l4d/28d

-2?7-

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 36



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 37

ua

Atty. Docket No.: PAT903988-US-CNT

Tables H and I show the achievement ofsignificantly improved preservation

of formulations (Y through IT), which also contain SBE-B-CD.

      

 

 

 

  
 
      

TABLE H

Ingredients Y Z DD
-t-

Olopatadine HC1 0.77 0.77 0.77suerte ae | 0PVP K29/32 4 4 4

PLG 400 4 4 2

Natrosol 250HX 0.3 0.3 -

HPMC 2910 0.6 0.6 0.6

Boric Acid 0.3 0.3 0.3

Mannitol 0.6 - -

Propylene glycol - 1 0.5

Poryauaternian 0.001 0.001 0.002 0.002 0.001 0.002

           
 

Sodium Hydroxide and/or Hydrochloric acid Qs to pH 7.2 

Purified Water Qs ta 100

 

 

 

 

           
     

PET DATA

S. aureus 0.9/1.7/4.9/
¢ 1.2/1.6/4.9/|1.6/2.2/4.7/|1.6/2.4/4.7/|1.8/2.0/4.7/|2.1/2.9/5.05

6 h/24h/7 4.9/4.9 4.9/4.9 4.7/4.7 4.7/4.7 4.7/4.7 0/
d/14d/28d.

P. aerugin 3.4/4.9/4.9/
4.9/4.9 0.3/1.4/5.2/|0.0/1.0/4.6/|0,.2/1.2/5.1/|0.1/1.0/5.1/|0.6/1.5/5.45

6 b/24h/7 5.2/5.2 5.1/5.1 5.1/5.1 5.1/5.1 Ald/14d/28d.

KE.coli 1,9/4.2/4.9/
/ 1.0/2.7/5.2/|0.3/1.6/4.8/|1.7/4.8/4.8/|0.3/1.2/4.8/|2.2/4.9/5.45

6 h/24h/7 4.9/4.9 5.2/5.2 4.8/4.8 48/48 4.8/4.8 Al
d/l4d/28d

C. albican 0.1/0.4/0.4
0.9/1.1/2.1 1.2/2.5/ 1.0/2.2/ 0.8/2.3/ 0.9/2.7/

7 d/14d/28d

A. niger 3.6/3 .6/3.1
1.0/1.0/1.0 0.6/0.7/ 0.2/0.8/ 0.2/0.8/ 0.6/0.8/

7 d/14d/28d

_ 28 -
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a

TABLE I

FID EE FE GG HH II

-++ --- +-- --+ NA

Olopatadine HCl 0.77 0.77 0.77 0.77 0.77

If lether-
Sulfobutylether 0.75 0.75 1 0.75 0.75
B-Cyclodextrin

PVP K29/32 4 4 4 4 4

PEG 400 2 2 2 2 2

Natrosol 25011X - - - - -

LIPMC2910 0.6 0.6 0.6 0.6 0.6

Boric Acid 03 0.3 0.3 0.3 0.6

Mannitol - - - - -

Propylene glycol 1 0.5 0.5 1 -

Polyquaternium-

oy| 0,002 0,001 0.001 0.001 0,001
Sodium Ilydroxide and/or [lydrochloric acid Qsto pII 7.2

Purified Water Qs to 100

PET DATA

S. aureus
2.0/3.0/4.7/|0.7/1.2/4.7/|LS/L.8/4.7/|2.0/2.9/5.05|1.8/2.8/5.05

6 h/24h/7 4.7/4.7 4/47 4/47 0 Ad/14d/28d

P. aerugin
0.5/1.4/5.1/|0.0/0.4/2.0/|O.A/1.1/5.1/|0.6/6.3/5.45|0.6/0.8/5.45

6 h/24n/7 5.1/5.1 1.2/0.2 5.1/5.1 A Ald/14d/28d

E.coli
1.6/4.6/4.8/|0.0/0.0/0.00|0.2/0.8/4.8/|2.4/5.2/5.45|1.2/3.2/5.45

6 h/24n/7 4.8/4.8 0/2.6 4.8/4.8 Af Ald/14d/28d

C. albican
1.1/2.7/ 0.6/1.9/ O.7/1.9/ 0.3/2.4/ 0.3/1.5/

7 d/14d/28d

A. niger
0.7/0.8/ 0.7/0.9/ 0.7/0.8/ 0.7/0.8/ 0.7/0.7/

7 d/14d/28d

Table J illustrates that formula preservation can best be achicved using HP-

y-CD. In particular, formulas JJ through TT in Table J exhibit robust preservation
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relative to both European and United States preservation standards. This is

particularly surprising when the data in Table J is compared with the data in Tables

A, B and E since there is no readily identifiable reason that the formulations

containing HP-y-CD should exhibit greater preservation efficacy relative to the

formulations containing HP-B-CD.

     

  
 

 

 

      
 

 

 

 

   
 

                 

TABLE J

Formula JS KK LL MM NN 1618)

Batch # 11-63920 11-63921 11-63900 11-63901 11-63902 11-63922

Component

Olopatadine 0.77 0.77 0.77 0.77 0.77 0.77
Hydrochloride

IIP-y-CD 1.5 1.5 15 1.5 L.5 LS

Povidone K29/32 4 4 4 4 4 4

PEG 400 4 4 4 4 4 4

HPMC 2910 E4M 0.4 0.4 0.4 0.4 04 0.4

Borie acid 0.3 0.3 0.3 0.3 0.3 0.3

Mannitol 0.2 0.2 22 0.2 0.2 0.2

Disodium EDTA - - - - - 0.005

Benzalkonium 0.015 0.0125 0.01 0.0075 0.005 0.015
Chloride

Sodium Hydroxide
and/or Hydrochloric

acid Qsto pII 7.2

Purified Water Qsta
100

PET DATA

S.aurcus 4.9/4.9/4.9/4|4.9/4.9/4.9/4|4.8/4.8/4.8/4|4.8/4.8/4.8/|4.8/4.8/4.8/|4.9/4.9/4.9/

6h/24h/7d/14d/28d 49 914.9 .8/4.8 4.8/4.8 4.8/4.8 4.9/4.9

P.aeruginosa 4.9/4.9/4.9/4|4.9/4.9/4.9/4|4.9/4.8/4.9/4|4.9/4.9/4.9/|49/4.9/4.9/|4.9/4.9/4.9/

6h/24h/7d/14d/28d I/4.9 9/49 3/49 4.9/4.9 4.9/4.9 4.9/4.9
E.coli 5.0/5.0/5.0/5|2.6/5.0/5.0/5|1.1/3.0/4.9/4|0.9/1.8/4.9/|0.4/1.2/4.9/|5.0/5.0/5.0/

6h/24h/7d/14d/28d .0/5.0 .0/5.0 IAD 4.9/4.9 4.9/4.9 5.0/5.0

C.albican 4.8/4.8/4.8 4.8/4.8/4.8 49/49/49 4,9/4.9/4.9 4.9/4.9/4.9 4.8/4.8/4.8
Gh/24h/7d/1 4d/28d

Avniger S.L/S.L/S.1 5.1/5.1/5.1 S/SL/S S.A/S.1/5.1 S.L/S.L/S.1 5.1/5.1/5.1
6h/24h/7d/14d/28d

Test Results

pH Initial 731 7.25 7.25 7.20 7.29 7.25
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TABLE J CONTINUED    

 

 
FID PP QQ RR SS IT

Batch # 11-63923 11-63899 11-63905 11-63908 11-64011

Component 

Olopatadine . 0.77 0.77 0.77 0.77
Hydrochloride 

HP-y-CD : L5 L.5 1.5 1.5 

Povidone K29/32 4 4 4 4 

PEG 400 4 4 4 4 

HPMC 2910 E4M . 0.4 0.4 0.4 0.4 

Boric acid . 0.3 0.3 0.3 0.3

Mannitol . 0.2 0.2 0.2 0.2 

Disodium EDTA 0.005 0.005 0.005 0.005

Benzalkonium 0.01 0.0075 0.005 0.01
Chloride

        
 

Sodium Hydroxide
and/or Hydrochloric

acid Qs to pH 7.2

Purified Water Qs to

 

 

 

 

 

 

         
100

PET DATA

S.aurcus 4.9/4.9/4.9'|4.8/4.8/4.8/|4.8/4.8/4.8/|4.9/4.9/4.9/|5.0/5.0/5.0/5

oh/24h/7d/1 4d/28d 4.9/4.9 4.8/4.8 4.8/4.8 4.9/4.9 05.0

P.aeruginosa 4.9/4.9/4.9/|4.9/4.9/4.9/4|4.9/4.9/49/|4,9/4.9/4.9/|5.0/5.0/5.0/5

6h/24h/7d/14d/28d 49/49 914.9 ao/ag 4914.9 0/5.0
F.coli 5.0/5.0/5.0/5|4.9/4.9/4.9/|4.9/4.9/4.97|5.0/5.0/5.0/|5.1/5.1/5.1/5

6h/24h/7d/14d/28d .0/5.0 49/49 49/9 5.0/5.0 5.1

C.albican 4.8/4.8/4.8|49/4949|49/4949|484.g48|4.9/4,9/4.9
6h/24h/7d/1 44/284

Aniger 4.4/5.5.|5.05.U4.9|S.US0/5.1|445.Lsn|5.3/5.3/5.3
6h/24h/7d/14d/284

Test Resulls

pH Initial
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Tables K through O below corresponding to graphs in FIGS. 1 through 5,

provide results from a conjunctival allergen challenge (CAC) study of a high

concentration olopatadine composition as compared to a marketed lower

concentration olopatadine composition (marketed as PATADAY® by Alcon

Laboratories, Inc., a Novartis Company). The CAC study was performed

according to a standard CAC modelthatinstills allergen in the eye (the challenge)

and then makes determinations of ocular redness and ocular itching at time points

(determination times) after the challenge. The CAC study was performed by ORA,

Inc., Andover, Massachusetts, United States, 01810, which uses a model accepted

by the food and drug administration (FDA). It is noted that in tables K through O

and FIGs. 1 through 5, the references to 0.77% olopatadine are references to

olopatadine HCL and actually represent 0.7% olopatadine as base and the

references to 0.2% olopatadine are references to 0.22% olopatadine HCL and 0.2%

olopatadine as base.

In the CAC model, each patient is dosed with drug or vehicle and exposed to

allergen at specific challenge times. The challenge times for the study were 27

minutes, 16 hours and 24 hours after dosing. Thereafter, itching is determined at

determination times of 3, 5 and 7 minutes after challenge times and redness is

determined at determination times of 7, 15 and 20 minutes after the challenge

times. Therefore, patients recetved three doses of drug or vehicle and each dose

was followed by an allergen challenge and then the itching and redness
determination are made as discussed. Results from the determination times are

provided in Tables K through O and the graphs of FIGS. | through 5.

Redness scores are determined on a scale of 0 to 4 by visual observation and

the patient is asked to rate their ocular itching on a scale of 0 to 4 to attain itching

scores and in each score 0 is the least and 4 is greatest. The results of those

determinations at those time points are provided in Tables K through O and the

graphs of FIGS. | through 5. Each of Tables K through O provide a mean score

(Mean), a standard deviation (Std) to that scorc, a number (N) of paticnts, a

minimum (Min) score determined for any of the patients, a maximum (Max) score

determined for any of the paticnts and p-valucs for indications of statistical

significance with a p-value of less than 0.05 indicatingstatistical significance.
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Table K below provides data relative to mean conjunctival redness as

determined by the conjunctival allergen challenge (CAC) study 27 minutes after

challenge and that data is provided as a graph in FIG 1.

TABLE K

Conjunctival Redness
(Onset-of-Action CAC)

By
Time Overall

Mean Std N Min Max p-value p-value
7Tmin Olopatadine 0.77% 0.8 0.7 63 0 3

 

Olopatadine0.2% 13 08 63 0 3 <,0001 <.0001
Vehicle 2.1 07 60 0) 3 <0001 <.0001

15min Olopatadine 0.77% 1.1 0.9 63 0 3
Olopatadine 0.2% 19 0.8 63 0 3 <,0001

Vehicle 23 0.6 60 1 4 <0001

20min Olopatadine 0.77% 1.1 08 63 0 3
Olopatadine0.2% 19 08 63 0 3 <,0001

Vehicle 23 0.7 60 0) 4 <0001  

Main Effect of Treatment p-value=<.0001
Treatment by Time Interaction p-value=0.0036

As can be seen in Table K and FIG. 1, olopatadine at a concentration of

0.7% (note that the 0.77% above is for olopatadine HCl and represents 0.7%

olopatadine) provides statistically significant (Le., p < 0.05) relief of redness at

onset-of-action relative to both vehicle and olopatadine 0.2%. Further, olopatadine

at a concentration of 0.7% provides more that a 1.0 unit difference relative to

vehicle in relief of redness. Olopatadine at this concentration is believed to be the

first antihistamine/mast cell stabilizer to provide such a difference. This data is

particularly surprising since, prior to this CAC study, there was no indication that a

high concentrations olopatadine composition would provide any additional
reduction in redness at onset-of-action.

Olopatadine’s ICs value or half maximal inhibitory concentration (ICs) for

inhibition of human conjunctival mast cell degranulation is in the 500 to 600 nM

range. Olopatadine’s binding affinity (Ki) value for histamine binding to the H1

receptor is in the 30 to 50 nM range. The molar concentration of olopatadine in a

0.1% solution of olopatadine is approximately 2.5 mM. These values suggest that a
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0.1% solution of olopatadine should have more than a sufficient quantity of

olopatadine to provide maximal inhibition of human conjunctival mast cell

degranulation and maximal fully histamine binding.

In particular, for inhibition of mast cell degranulation, these values indicate

that when a 0.1% solution of olopatadine is dosed onto the eye, there is exposure to

5 times the ICsy value for mast cell degranulation (500 pM vs 2.5 mM). When a

0.2% olopatadine solution is dosed to the eye, the exposure increases from

approximately 2.5 mM (for a 0.1% solution) to 5 mM or about 10 times excess

drug, for inhibition of mast cell degranulation. Because olopatadine does not have

any vasoconstrictive effect, which would typically reduce redness, this inhibition of
redness is believed to result from inhibition of the release of the mast cell mediators

brought about by the mast cell degranulation. As such, a 0.1% or 0.2% solution of

olopatadine should provide full inhibition of redness at onset of action since both of

these solutions provide cxccss olopatadine for inhibiting mast ecll degranulation.

Surprisingly, however, the data in Table K and FIG. 1 show that a 0.7%

solution of olopatadine prevents redness even better than a 0.2% solution of

olopatadine at onsct of action. Even more surprising, it provides a statistically

significant difference in redness inhibition relative the 0.2% solution at onset of
action.

In contrast to this surprising discovery relative to redness, a similar finding

was not made for itching (see Table KK below), which is believed to be avoided

through histamine binding.
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TABLE KK

Ocular Itching
(Onset-of-Action CAC)

By
Time Overall

Mean Std oN Min Max p-valuep-value
3min Olopatadine 0.77% 0.4 0.7 63 0

 

3

OlopatadineN.2% 04 06 63 0 3 0.8434
Vehicle 19 11 60 0 4 <0001

S5min Olopatadine 0.77% 0.6 0.8 63 0 3
Olopatadine 0.2% 0.7 0.7 63 0 3 0.5341

Vehicle 21 11 60 0 4 <0001

7Tmin Olopatadine0.77% 05 0.7 63 0 3
Olopatadine0.2% 0.7 O08 63 0 4 0.3667 0.5441

Vehicle 20 11 60 0 4  <0001 <.0001 

Main Effect of Treatment p-valuc=<.0001
Treatment by TimeInteraction p-value=0.4025

The similarity in itching values for olopatadine 0.7% and olopatadine 0.2%

for itching at onset of action are to be expected since 0.2% olopatadine and 0.7%

olopatadine both provide enough olopatadine to provide maximal inhibition of

itching at onset of action. Thus, the above discussed finding relative to redness at

10 onset of action is quite unique.

Table L below provides data relative to mean conjunctival redness

determined by the CAC study 16 hours after challenge and that data is provided as

a graphin FIG 2.
15
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Conjunctival Redness

By
Time Overall

Min Max p-value p-value
 

(16hrs Duration CAC)

Mean Std N

7Tmin Olopatadine0.77% 1.3 0.8 65 0 3
Olopatadine 0.2% 16 0.7 65 1 3

Vehicle 18 O08 65 1 3

15min Olopatadine 0.77% 1.5 0.8 65 0 4
Olopatadine 0.2% 1.9 0.7 65 l 4

Vehicle 19 O08 65 1 4

20min Olopatadine 0.77% 1.5 08 65 0 4
Olopatadine 0.2% 19 0.7 65 1 4

Vehicle 19 09 65 1 4

0.0123 0.0056
<.0001 0.0001

0.0061
0.0013

0.0061
0.0015 

Main Effect of Treatment p-valuc=0.0004
Treatment by TimeInteraction p-value=0.0077

As can be seen in Table L and FIG. 2, olopatadine at a concentration of

0.7% providesstatistically significant relief of redness at 16 hours relative to both

vehicle and olopatadine 2%,

Table M below provides data relative to mean total redness determined by

the CAC study 24 hours after challenge and that data is provided as a graph in FIG

3. Meantotal redness is a summation three redness detcrminations: 1) conjunctival;

ii) episcleral; and iii) ciliary, each taken on a scale of 1 through 4.
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TABLE M

Total Redness

(24hrs Duration CAC)

By
Time Overall

Mean Std N Min Max p-value p-value
 

7Tmin Olopatadine 0.77% 4.1 26 66 0 10
Olopatadine0.2% 54 24 66 1 11 0.0022 0.0073

Vehicle 6.1 23 68 1 10 <0001 <0001

15min Olopatadine 0.77% 5.0 2.9 66 0 10
Olopatadine 0.2% 62 2.3 66 l 11 0.0086

Vehicle 67 23 68 1 11 <.0001

20min Olopatadine 0.77% 54 29 66 1 11
Olopatadine 0.2% 63 23 66 2 11 0.0383

Vehicle 6.6 2.6 68 1 11 0.0040 

Main Effect of Treatment p-value=0.0003
Treatment by TimeInteraction p-value=0.0136

As can be seen in Table M and FIG. 3, olopatadine at a concentration of

0.7% providesstatistically significant relief of total redness at 24 hoursrelative to

both vehicle and olopatadine 2%.

10 Table N below provides data relative to ocular itching determined by the

CACstudy 24 hours after challenge and that data is provided as a graph in FIG 4.
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TABLE N

OcularItching
(24hrs Duration CAC)

By
Time Overall

Mean Std N Min Max p-value p-value
3min Olopatadine 0.77% 0.9 0.8 66 0 3

Olopatadine 0.2% 14 08 66 0 3 0.0010
Vehicle 25 08 68 1 4 <0001

Smin Olopatadine 0.77% 1.1 0.9 66 0 3
Olopatadine 0.2% 15 0.9 66 0 4 0.0107

Vehicle 2.6 08 68 0 4 <0001

7min Olopatadine 0.77% 1.1 0.9 66 0 3
Olopatadine 0.2% 15 1.0 66 0 4 0.0149 0.0034

Vehicle 25 0.9 68 0 4  <0001 <0001 

Main Effect of Treatment p-value=<.0001
Treatment by TimeInteraction p-value=0.3221

As can be seen in Table N and FIG. 4, olopatadine at a concentration of

0.7% provides statistically significant relief of ocular itching at 24 hours relative to

both vehicle and olopatadine 2%.

10 Table O below provides data relative to ocular itching determined by the

CACstudy 24 hours after challenge and that data is provided as a graph in FIG 5.
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TABLE O

Conjunctival Redness
(24hrs Duration CAC)

By
Time Overall

Mean Std N Min Max p-valuep-value
 

7Tmin Olopatadine0.77% 1.5 08 66 0 3
Olopatadine 0.2% 1.9 08 66 0 4 0.0016 0.0075

Vehicle 2.1 08 68 1 4  <0001 <.0001

15min Olopatadine 0.77% 1.8 0.9—66 0) 4
Olopatadine 0.2% 2.1 0.7 66 0 4 0.0131

Vehicle 23 0.7~~68 1 4 <,0001

20min Olopatadine 0.77% 18 0.9 66 0 4
Olopatadine 0.2% 2.1 0.7 66 1 4 0.0402

Vehicle 23° 0.9 68 1 4 0.0024 

Main Effect of Treatment p-value=0.0002
Treatment byTimeInteraction p-value=0. 1540

As can be seen in Table O and FIG. %, olopatadine at a concentration of

0.7% provides statistically significant relief of conjunctival redness at 24 hours

relative to both vehicle and olopatadine 2%.

10
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WeClaim:

1, An ophthalmic composition for treatment of ocular allergic conjunctivitis,

the composition comprising:

at least 0.67 w/v % olopatadine; and
water.

2. A composition as in claim 1 wherein the concentration of olopatadineis at
least 0.7 w/v% and is dissolved in solution.

3. A composition as in claim 1 further comprising a y-cyclodextrin derivative,

a B-cyclodextrin derivative or both to aid in the solubility of the olopatadine.

4. A composition as in claim 1 further comprising a lactam polymerto aid in

the solubility of the olopatadine.

5. A composition as in claim 4 wherein the lactam polymer is

polyvinylpyrrolidone.

6. A composition as in claims 1 further comprising a polyether.

7. A composition as in claim 6 wherein the polyether is polyethylene glycol.

8. A composition as in claim | wherein the composition is disposed in an

cycdropper, has a pH of5.5 to 8.0 and an osmolality of 200 to 450.

9. An ophthalmic composition for treatment of ocular allergic conjunctivitis,

the composition comprising:

at least 0.67 w/v % olopatadine dissolved in solution;

PEG having a molecular weight of 300 to 500;

polyvinylpyrrolidone; and

cyclodextrin derivative selected from f-cyclodextrin derivative,

y-cyclodextrin or both.

10. A composition as in claim 9 further comprising a preservative selected from

a polymeric quaternary ammonium compound and benzalkonium chloride.
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11. A composition as in claim 10 whercin the cyclodextrin derivative is

hydroxypropyl- B-cyclodextrin or sulfoalkyl ether B-cyclodextrin.

12. A composition as in claim 11 wherein the B-cyclodextrin derivative is

hydroxypropyl- B-cyclodextrin when the preservative is the benzalkonium chloride

and the B-cyclodextrin derivative is sulfoalkyl ether B-cyclodextrin when the

preservative is the polymeric quaternary ammonium compound.

13. A composition as in claim 10 wherein the preservative is benzalkonium

chloride and the cyclodextrin derivative is hydroxypropyl-y-cyclodextrin.

14. A composition as in claim 9 further comprising borate.

15. A composition as in claim 14 further comprising polyol.

16. An ophthalmic composition for treatment of ocular allergic conjunctivitis,

the composition comprising:

at least 0.67 w/v % but no greater than 1.0 w/v% olopatadine dissolved in

solution;

PEG having a molecular weight of 300 to 500 wherein the concentration of

the PEG in solution is from about 2.0 w/v % to about 6.0 w/v%;

a lactam polymer wherein the lactam polymer is polyvinylpyrrolidone and

the concentration of the polyvinylpyrrolidone in solution is from about 2.0 w/y %

to about 6.0 w/v%; and

a B-cyclodextrin derivative or a y-cyclodextrin derivative sclected from

SAE-B-cyclodextrin, HP-y-cyclodextrin and HP-B-cyclodextrin wherein the

concentration of the B-cyclodextrin derivative or the y-cyclodextrin derivative is at

least 0.5 w/v% but no greater than 2.0 w/v%.

17. A composition as in claims 16 further comprising borate at a concentration
of at least about 0.18 w/v % but less than about 0.5 w/v%.

18. A composition as in claim 17 further comprising polyol.

19. A composition as in claim 18 wherein the polyol include polyethylene

glycol at a concentration of at least 0.4 w/v% but no greater than 2.2 w/v%.
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20. An ophthalmic composition for treatment of ocular allergic conjunctivitis,

the composition comprising:

at lcast 0.67 w/v % but no greater than 1.0 w/v% olopatadine dissolved in

solution;

PEG having a molecular weight of 300 to 500 wherein the concentration of

the PEG in solution is from about 2.0 w/v % to about 6.0 w/v%;

a lactam polymer wherein the lactam polymerts polyvinylpyrrolidone and

the concentration of the polyvinylpyrrolidone in solution is from about 2.0 w/v %

to about 6.0 w/v%; and

hydroxypropyl-y-cyclodextrin in the composition at a concentration of at

least 0.5 w/v% but no greater than 2.0 w/v%.,

21. A composition as in claims 20 further comprising borate at a concentration
of at least about 0.18 w/v % but less than about 0.5 w/v%.

22. A composition as in claim 21 further comprising polyol.

23. A composition as in claim 22 wherein the polyol include polyethylene

glycol at a concentration ofat least 0.4 w/v% but no greater than 2.2 w/v%.

24. A method of treating ocular allergy symptoms, the method comprising:

topically applying the composition of claim 20 to an eye of a human.

25 A method as in claim 24 wherein the step of topically applying the

composition includes dispensing an cycdrop from an cyedropper.
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Abstract

The present invention is an ophthalmic composition containing a relatively

high concentration of olopatadine. The composition is typically an ophthalmic

aqueous solution containing relatively high concentrations of olopatadine

solubilized within the solution. The composition is preferably capable of providing

enhancedrelief from symptoms of ocular allergic conjunctivitis, particularly late

phase symptomsofocular allergic conjunctivitis.
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4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicantis to place a check mark hereif]
English language translation is attached.
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Application Number 13475607

Filing Date 2012-05-18

 

 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
 

 

Examiner Name My Chau T Tran

Attorney Docket Number | PAT903988-US-NP

   
 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 ta make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[X] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e}(1).
 

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, na item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}{2).

_] See attached certification statement.

[_] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[x] None
 

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d} for the
form of the signature. 

Signature ‘Scott A. Chapple, 46,287/ Date (YYYY-MM-DD) 2013-12-16   Name/Print Scott A. Chapple Registration Number 46,287 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Timewill vary depending upon the individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement
 

 
The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant te the requirements of the Act, please be advised
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is ta
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able te process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information previded by you in this form will be subject te the following routine uses:

1. The information on this form will be treated confidentially te the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed tc the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whem the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required te comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the Werld Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, under authcrity of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant(i.e., GSA or Commerce) directive. Such disclasure shall not be used to make
determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandonedorin which the proceedings were terminated and which applicaticn is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord 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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Doc code: IDS PTO/SB/0Ba (01-10)Pare . . . Approved for use through 07/31/2012. OMB 0651-0031
Dec description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit contains a valid OMB control number.
 

 
Application Number 13475607

Filing Date 2012-05-18

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
 

  Examiner Name

Attorney Docket Number | 3988 US
   
 

 

 

 

 

 

 

 

 

 

 

     
 

U.S.PATENTS Remove

Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
ase Patent Number Issue Date : Relevant Passages or RelevantInitial No Code of cited Document :

Figures Appsar

1 3767788 1973-10-23 Rankin

2 3843782 1974-10-22 Krezancskiet al.

3 3856919 1974-12-24 Rankin

4 3931319 1976-01-06 Green et al.
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INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

Application Number 13475607 

Filing Date 2012-05-18 

First Named Inventor Daniel A. Gamache 

Art Unit | 1629 
Examiner Name    
Attorney Docket Number | 3988 US 
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INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

Application Number 13475607 

Filing Date 2012-05-18 

First Named Inventor|Daniel A. Gamache 

Art Unit | 1629 
Examiner Name    
Attorney Docket Number | 3988 US 
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INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

 

 

 

    
Application Number 13475607

Filing Date 2012-05-18

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
Examiner Name

Attorney Docket Number | 3988 US 

31 7429602 2008-09-30

 

Trach et al.

 

32 7635773 2009-12-22 Antle
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INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

 

 

 

    
Application Number 13475607

Filing Date 2012-05-18

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
Examiner Name

Attorney Docket Number | 3988 US 

20070020336 2007-01-25 Loftsson et al.

 

20080132444 2008-06-05

 

20090118262

20090232763

200902398472

2009-05-07 Rohrsetal.

2008-09-17 Kabraetal.

2009-09-24 Trach et al.

 

20100240625

20100249062

15 20100324031

    2010-09-23 Abelsonet al.

2010-09-30 Matsumura etal.

2010-12-23 Kabra

 

lf you wish to add additional U.S. Published Application citation information please click the Add button.
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STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

 

 

 

    
Application Number 13475607

Filing Date 2012-05-18

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
Examiner Name

Attorney Docket Number | 3988 US 

0998304 2003-08-20 Janssen Pharmaceutica
NV.
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2001-06-12

1988-11-17

1990-05-17
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MDR Group,Inc.

NM.D.R. Group, Inc.
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Allergan Inc.
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Alcon UniversalLtd.
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Application Number 13475607

Filing Date 2012-05-18

 

 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
 

 

Examiner Name

Attorney Docket Number | 3988 US

   
 

Cydex Pharmaceuticals,
2009/003199 2008-12-31 Inc
 

2010/107689 2010-09-23 Aciex Therapeutics, Inc.  

 

Boehringer Ingelheim
2391 O76 2001-05-25 International GmbH

Senju Pharmaceutical
1 G04 309 2000-05-31 Co., Ltd.

Boehringer Ingelheim
1 231 920 2007-02-07 International GmbH
 

1 994 931 2008-11-26|Meiji Seika Kaisha Ltd.

    
If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add 

NON-PATENTLITERATURE DOCUMENTS Remove 

Include nameof the author (in CAPITAL LETTERS},title ef the article (when appropriate}, title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s}, TS
publisher, city and/or country where published.

Examiner] Cite
Initials* |No
 

CHIGBU, “The managementofallergic eye disease in primary eye care”, Contact Lens & Anterior Eye, 32, pgs oO260-272, 2009

 

2 CHIGBU, “The pathophysiology of ocular allergy: A review’, Contact Lens & Anterior Eye, 32, pgs. 3-15, 2009 |

 

 
CIPRANDIetal., “Cetirizine reduces inflammatory cell recruitment and ICAM-1 (or CD54) expression on conjunctival

3 epithelium in both early- and late-phase reactions after allergen-specific challenge”, J Allergy Clin Immunol, vol. 95, no. L]
2, Pgs 612-621, Feb. 1995
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Application Number 13475607

Filing Date 2012-05-18

 

 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
 

 

Examiner Name

Attorney Docket Number | 3988 US

   
 

4 DU BUSKE, “Clinical comparison of histamine H1-receptor antagonist drugs”, J Allergy Clin Immunol, vol. 98, no. 6, Olpart 3, pgs. $307-S318, Dec. 1996
 

 
 

5 Aletore et al., “Critical role of IgE-dependent mastcell activiation in a murine modelofallergic conjunctivitis”, J OJergy Clin Immunol, vol. 124, no. 4, 827-833.e2, Oct. 2009

6 International Search Report for corresponding PCT/US2012/038663 with mailing date July 25, 2012 L]

7 International Written Opinion for corresponding PCT/US2012/038663 with mailing cate July 25, 2012 |

8 IZUSHIet al., “The role of histamine H1 receptorsin late-phase reaction of allergic conjunctivitis’, European Journal of OlPharmacology, 440:79-82, 2002
 

LEONARDI and ABELSON, “Double-Masked, Randomized, Placebo-Controlled Clinical Study of the Mast Cell-
9 Stabilizing Effects of Treatment with Olopatadinein the Conjunctival Allergen Challenge Model in Humans’, Clinical L]

Therapeutics, vol. 25, no. 10, pgs. 2539-2552, 2003

10 OZAKIet al., “Mast-cell activation augments the late phase reaction in experimental immune-mediated Olblepharoconjunctivitis”, Graefe’s Arch Clin Exp Ophthalmol, 241:394-402, 2003

UETAet al., letter to editor, “Development of eosinophilic conjunctival inflammation at late-phase reaction in mstcell- Oldeficient mice’, J Allergy Clin Immunol, pgs 476-478, Aug. 2007
 

 
 

 
19 VOGELSONet al., “Preclinical and Clinical Antiallergic Effect of Olopatacine 0.2% Solution 24 Hours after Topical OJOcular Administration’, Allergy and Asthma Proc., Vol. 25, No. 1, pgs 69-75, Jan-Feb 2004

13 YANNIet al., “The In Vitro and In Vivo Ocular Pharmacology of Olopatadine (AL-4943A), an Effective Anti-Allegic/ OlAntihistaminic Agent’, Journal of Ocular Pharmacology and Therapeutics, Vol. 12, No. 4, 1996
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INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

Application Number 13475607 

Filing Date 2012-05-18 

First Named Inventor Daniel A. Gamache 

Art Unit | 1629 
Examiner Name    
Attorney Docket Number | 3988 US 

EXAMINER SIGNATURE

Examiner Signature Date Considered 

English language translation is attached.
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*EXAMINER: Initialif reference considered, whetheror 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 www.USPTO.GOV or MPEP 901.04. @ Enteroffice 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 numberof the patent document.
4 Kind of documentby the appropriate symbolsasindicated on the document under WIPO Standard ST.16 if passible. ° Applicantis to place a check mark hereif
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Application Number 13475607

Filing Date 2012-05-18

 

 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

( Not for submission under 37 GFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit | 1629
 

 

Examiner Name

Attorney Docket Number | 3988 US

   
 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 ta make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[|] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e}(1).
 

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, na item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}{2).

_] See attached certification statement.

[_]_ Thefee setforth in 37 CFR 1.17 (p) has been submitted herewith.

[><] Acertification statement is not submitted herewith.
 

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d} for the
form of the signature. 

Signature ‘Scott A. Chapple, Reg. #46 ,287/ Date (YYYY-MM-DD) 2012-08-24   Name/Print Scott A. Chapple Registration Number 46,287 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement
 

 
The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant te the requirements of the Act, please be advised
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is ta
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able te process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information previded by you in this form will be subject te the following routine uses:

1. The information on this form will be treated confidentially te the extent allowed under the Freedom of Information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed tc the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whem the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required te comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the Werld Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, under authcrity of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any otherrelevant(i.e., GSA or Commerce) directive. Such disclasure shall not be used to make
determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandonedorin which the proceedings were terminated and which applicaticn is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord 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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Para . . . Approved for use through 07/31/2012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U.S.Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit contains a valid OMB control number.

 
Application Number 14304124

Filing Date 2014-06-13
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit 1629
 

Examiner Name | Not Yet Assigned 
Attorney Docket Number PAT903988-US-CNT
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Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
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1 5641805 1997-06-24 Hayakawaetal.

  
 

2 6995186 B2 2006-02-07 Castillo etal.
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Application Number 14304124

Filing Date 2014-06-13 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

Attorney Docket Number PAT9803988-US-CNT

 

   
 

  
 

 

If you wish to add additional Foreign Patent Documentcitation information pleaseclick the Add button Add
NON-PATENTLITERATURE DOCUMENTS Remove

 

 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), TS
publisher, city and/or country where published.

Examiner] Cite
Initials*
 

 

  
  

If you wish to add additional non-patent literature documentcitation information pleaseclick the Add button Add
EXAMINER SIGNATURE 

Examiner Signature Date Considered     
*EXAMINER:Initial if reference considered, whether or notcitation 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 www.USPTO.GOV or MPEP $01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.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 documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check markhereif
English languagetranslation is attached.
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Application Number 14304124

Filing Date 2014-06-13 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

Attorney Docket Number PAT9803988-US-CNT

 

   
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[_] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e}(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to thefiling of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[_] See attached certification statement.

[_] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[.] Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature. 

Signature {Scott A. Chapple, 46,287/ Date (YYYY-MM-DD}) 2014-06-18  Name/Print Scott A. Chapple Registration Number 46,287  
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement
 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
maybedisclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records managementpractices and programs,under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may bedisclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandoned orin 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. Arecord 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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Electronic AcknowledgementReceipt

 

EFS ID: 19339610

Application Number: 14304124

International Application Number:

Confirmation Number: 1002

Title of Invention: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

 

First Named Inventor/Applicant Name:

Customer Number:

Filer:

Daniel A. Gamache

26356

Scott Chapple/Candy Sanders 

Filer Authorized By:

Attorney Docket Number:

Scott Chapple

PAT903988-US-CNT

 Receipt Date: 18-JUN-2014

Filing Date:

Time Stamp: 13:58:43 

Application Type: Utility under 35 USC 111(a) 

Paymentinformation:

 
 

Submitted with Payment no

File Listing:

Document wigs . File Size(Bytes)/ Multi Pages
Number DocumentDescription File Name Message Digest|Part/.zip| (ifappl.) 

100091PAT903988-US-

 

  
1 Transmittal Letter CNT_2014-06-18_IDS_Transmit no 2

tal_Letter__.pdf recom75568
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PAT903988-US- 527228Information Disclosure Statement (IDS) CNT2014-06-18IDS.Parent | ho 192

Form (SB08) pplication_References__.pdf|scesecaa753a41c5 17te1 ed7cet404ecedteBde

Warnings:

Information: 

This is not an USPTO suppliedIDSfillable form 

. . PAT903988-US- 612287
Information Disclosure Statement(IDS) CNT 2014-06-18 IDS Fillable

Form (SB08) _pdf 9cb lal d2be3254d207069 1 Of6d 345 2e7f!sola

Information:

Total Files Size (in bytes) 1239606
This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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.

no 4

 

Warnings: 

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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 conditionsof 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 componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Electronic Filing

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Application of: Daniel A. Gamache,etal.

Serial No: 14/304124 (confirmation number: 1002)

Filed: June 13, 2014

Examiner: Not Yet Assigned

Group Art Unit: 1629

FOR: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

INFORMATION DISCLOSURE STATEMENT PURSUANT

TO 37 CF.R. 1.56, 1.97, AND 1.98 

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to the duty of disclosure under 37 C.F.R. §1.56, Applicant directs the attention of

the Examinerto the references listed on the attached Form PTO/SB/08a. All of the listed references

were considered and made of record in the Parent Application No. 13/475607 (“Parent

Application"), filed May 18, 2012. The references cited in the Office Action issued in the Parent

Application on October 17, 2013 are listed on the attached PTO/SB/08a. In accordance with

M.P.E.P. § 609, it is not necessary to provide copies of those documents with this filing. It is

assumedthat the Examiner can locate copies of the remaining references in the file of the Parent

Application. Accordingly, in view of the large numberof references, Applicants have not submitted

a duplicate set of copies with the present Information Disclosure Statement, but will provide an

additional set of copies if requested to do so by the Examiner.

This Information Disclosure Statementis being submitted before expiration of the three-month

period following filing of the above-captioned application.

The above information is presented so that the Patent and TrademarkOffice can, in the first

instance, determine any materiality thereof to the claimed invention. See 37 CFR 1.104(a) and 1.106(b)

concerning the PTO duty to consider and use any such information.It is respectfully requested that the

information be expressly considered during the prosecution of this application, and that the documents

cited in the attached Form PTO/SB/08a be madeof record therein and appear among the References

Cited on the first page of any patentto issue therefrom.
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Electronic Filing

This submission does not represent that a search has been madeorthat no betterart exists and

does not constitute an admission that each orall of the listed documents are material or constitute

“prior art.” If the Examiner applies any of the documents as prior art against any claim in this

application and Applicant determines that the cited documents do not constitute “prior art” under

United States law, Applicant reserves the right to present to the office the relevant facts and law

regarding the appropriate status of such documents.

Applicant further reserves the right to take appropriate action to establish the patentability of

the disclosed invention over the listed documents, should one or more of the documents be applied

against the claimsofthe present application.

It is believed that no fee is required to make this a complete and timely filing. However,ifit is

determinedthat a petition or fee is required, the Commissioneris hereby authorized to charge any fee

associated with this statementto Alcon’s Deposit Account No. 010682.

Respectfully submitted,

June 18, 2014 /Scott A. Chapple, 46,287/

Date Scott A. Chapple
Reg. No. 46,287
Attorney for Applicants

ALCON RESEARCH,LTD.

6201 S. Freeway, TB4-8
Fort Worth, TX 76134-2099

(817) 551-8793

Docket #: PAT903988-US-CNT
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Untrep Sirares PsrENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addiess, COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Virginia 22313-1150WwWTspto gov
APPLICATION FILING or GRP AR

NUMBER 371(¢) DATE NI FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSIND CLAIMS

 
 

14/304,124 06/13/2014 1629 2560 PA'T903988-US-CNT CONFIRMATION NO.“1002
26356 FILING RECEIPT
ALCON

IP LEGAL AOAC6201 SOUTH FREEWAY

FORT WORTH, TX 76134

Date Mailed: 06/26/2014

Receiptis 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 mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAMEOF APPLICANT,and TITLE OF INVENTION. Feestransmitted by check or draft are subject to collection.
Pleaseverify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyof 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 processesthe reply
to the Notice, the USPTO will generate anotherFiling Receipt incorporating the requested corrections

Inventor(s)
Daniel A. Gamache, Arlington, TX;
Laman Alani, Fort Worth, TX;

Malay Ghosh,Fort Worth, TX;
Francisco Javier Galan, Teia, SPAIN;
Nuria Carreras Perdiguer, Barcelona, SPAIN;
Onkar N. Singh, Arlington, TX;

Applicant(s)
Alcon Research, Ltd., Fort Worth, TX

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/475,607 05/18/2012
which claims benefit of 61/548,957 10/19/2011
and claims benefit of 61/487,789 05/19/2011

Foreign Applications for whichpriority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see htto:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39orits equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 06/24/2014
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The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 14/304,124

Projected Publication Date: 10/02/2014

Non-Publication Request: No

Early Publication Request: No
Title

HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

Preliminary Class

514

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. 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 thefiling 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 thefiling
of patent applications on the sameinvention in member countries, but does notresult in a grant of “an international
patent" and does noteliminate the need of applicantsto 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 patentin 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidanceasto the status of applicant's license for foreignfiling.

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 deadlinesfor filing foreign
patent applications. The guideis available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTOwebsite at http:/Avww.uspto.gov/web/offices/pac/doc/general/index. html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scape andlimitations 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 indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be usedat anytime onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Departmentof
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, Departmentof
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling 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 mayforeignfile the application pursuant to 37 GFR 5.15(b).
 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world andis an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSA provides information assistanceto the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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oo

GEES
: Untrep Sirares PsrENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Addess. COMMISSIONER FOR PATENTS.PO Box 14450

Alexandria, Virginia 22313-1150www spto gor 

 
APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO /TYTLE

14/304, 124 06/13/2014 Daniel A. Gamache PAT903988-US-CNT
CONFIRMATION NO.1002

26356 NOTICE
ALCON

IP LEGAL MANAAA00000006921 1683
6201 SOUTH FREEWAY

FORT WORTH, TX 76134
Date Mailed: 06/26/2014

INFORMATIONAL NOTICE TO APPLICANT

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However,if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

* A properly executed inventor's oath or declaration has not been receivedfor the following inventor(s):
Daniel A. Gamache
Laman Alani

Malay Ghosh
Francisco Javier Galan

Nuria Carreras Perdiguer
Onkar N. Singh
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/304,124

APPLICATION AS FILED - PART|
(Column 1) (Column 2)

BASIC Fea)(37 GFR 1. 18(a). {b), or {c))
SEARCH Ee(37 GFR 1.16(k), {i}, or (m))

Senter FEE(37 CFR 1.18(0). fp), or {q))

TOTAL CLAS
ROEPNDENT CLAIMS|

It the specification and drawings exceed 100
APPLICATION SIZE|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(87 GFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 GFR 1.16(j))

* lf the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

(Column 1) (Column 2) (Column 3) SMALL ENTITYCLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL

AFTER PREVIOUSLY EXTRA FEE()AMENDMENT PAID FOR

AMENDMENTA
Application Size Fee (37 CFR 1.16({s))

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Golumn 3}
CLAIMS HIGHEST

REMAINING NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FOR
Total Minus

(37 CFR 1.16(0)
Independent Minus.

(37 CFR 1.16(h})
Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1. 16(j))

AMENDMENTB
ADD'L FEE

* lf the entry in column 1 is less than the entry in column 2, write "0" in column 3.
“ lf the "Highest Number Previously Paid For" IN THIS SPAGEis less than 20, enter "20"

** lf the "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid Far"(Total ar Independent) is the highest found in the appropriate box in column 1

OTHER THAN
SMALL ENTITY

RATE($)

OTHER THAN
SMALL ENTITY

ae

ADD'L FEE 
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Doc code: IDS PTO/SB/08a (01-10)ee . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit contains a valid OMB control number.

 
Application Number 14304124

Filing Date 2014-06-13

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit 1629
 

Examiner Name | Not Yet Assigned
Attorney Docket Number PAT803988-US-CNT

     
 

 

 

 

U.S.PATENTS Remove

Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
ashe Patent Number Issue Date : Relevant Passages or RelevantInitial No Code’ of cited Document :

Figures Appear

1 5874418 1999-02-23 Stella et al. 
 

 

If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] ,. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ay Cite No : Relevant Passages or RelevantInitial Number Code'| Date of cited Document .

Figures Appear   
 

If you wish to add additional U.S. Published Application citation information pleaseclick the Add button. Add

 
FOREIGN PATENT DOCUMENTS Remove

Nameof Patentee or Pages,Columns, Lines
Examiner] Cite|Foreign Document Country Kind|Publication : : where Relevant

ale . Applicant of cited TS
Initial No|Number? Code? | Code4] Date Passagesor RelevantDocument

Figures Appear 

 

  
      
 

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add
NON-PATENT LITERATURE DOCUMENTS Remove 

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), TS
publisher, city and/or country where published.

Examiner] Cite
Initials*|No
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Application Number 14304124

Filing Date 2014-06-13 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

Attorney Docket Number PAT9803988-US-CNT

 

   
 

  
 

 
lf you wish to add additional non-patent literature documentcitation information pleaseclick the Add button Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER:Initial if reference considered, whether or notcitation 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 www.USPTO.GOV or MPEP $01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check markhereiff
English languagetranslation is attached.
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Application Number 14304124

Filing Date 2014-06-13 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

Attorney Docket Number PAT9803988-US-CNT

 

   
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[_] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e}(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to thefiling of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[_] See attached certification statement.

[_] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[.] Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature. 

Signature {Scott A. Chapple, 46,287/ Date (YYYY-MM-DD}) 2014-06-26  Name/Print Scott A. Chapple Registration Number 46,287  
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement
 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
maybedisclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records managementpractices and programs,under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may bedisclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandoned orin 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. Arecord 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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Electronic AcknowledgementReceipt

 

 

 

 

 

 

 
 

EFS ID: 19417618

Application Number: 14304124

International Application Number:

Confirmation Number: 1002

Title of Invention: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

First Named Inventor/Applicant Name: Daniel A. Gamache

Customer Number: 26356

Filer: Scott Chapple/Candy Sanders

Filer Authorized By: Scott Chapple

Attorney Docket Number: PAT903988-US-CNT

Receipt Date: 26-JUN-2014

Filing Date: 13-JUN-2014

Time Stamp: 11:01:29

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

Submitted with Payment no

File Listing:“rumba| _Becument Descipton rename|eceeneised|pei erase PAT903988-US- 612092

1 Form (SB08) CNT_2014-06-26_IDS_Fillable_ no 4_pdf defb8e2309aafe4ab9106213433955fccedb

Warnings:

Information:
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Total Files Size (in bytes) 612092 

 
This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 componentsfora 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 onthis
AcknowledgementReceiptwill establish the filing date of the application.

NationalStage 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 componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receiptwill establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Application of: Daniel A. Gamache,et al.

Serial No: 14/304, 124

Group Art Unit: 1629

Confirmation No: 1002

Filed: June 13, 2014

Examiner: Not Yet Assigned

For: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

RESPONSE TO NOTICE REGARDING POWER OF ATTORNEY AND
INFORMATIONAL NOTICE TO APPLICANT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

This is in response to the Notice Regarding Power of Attorney and Informational

Notice to Applicant mailed June 26, 2014. Applicant submits herewith:

a) A properly executed inventor’s oath or declaration for inventor Daniel A.

Gamache;

b) A properly executed inventor’s oath or declaration for inventor Laman Alani;

c) A properly cxecuted inventor’s oath or declaration for inventor Malay Ghosh;

d) A properly executed inventor’s oath or declaration for inventor Francisco

Javier Galan;

e) A properly executed inventor’s oath or declaration for inventor Nuria Carreras

Perdiguer;

f) A properly executed inventor’s oath or declaration for inventor Onkar N.

Singh; and

g) Form PTO/ATA/82A.
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U.S. Serial No. 14/304,124
Filed: June 13, 2014

Applicant respectfully submits that no additional parts are required to befiled in the

above-referenced application, and, therefore, the application should be processed

accordingly.

If any extension of time is required, Applicant hereby requests the appropriate

extension of time. If any fees are inadvertently omitted or if any additional fees are required

or have been overpaid, please appropriately charge or credit those feces to Deposit Account

No. 010682 of Alcon Research, Ltd.

10 July 2014

Date

Address for Correspondence:

Scott A. Chapple
IP Legal, Mail Code TB4-8
Alcon Research,Jtd.
6201 South Freeway
Fort Worth, 1X 76134-2099
Phone: (817) 551-8793

Attorney Docket: PAT903988-US-CNT

Respectfully submitted,

/Scott A.-Chapple, 46,287/

Scott A. Chapple
Reg. No. 46,287
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

 

HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION
 

 
 
 

| Title af
' Invention:

This declaration is directed to:

[| The attached application, or
United States application or PCT international application number

* 14/304,124 filed on June 13, 2014 ,

 
| hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims.

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

| acknowledge the duty to disclase information which is known to me to be material to patentability as
defined in 37 C.F.R. § 1.56.

{ hereby acknowledge that any willful false statement made in this declaration is punishable under 18
U.S.C, 1001 by fine or imprisonment of not more than five (5) years, or both.

nenaeennnnenneteplawtalttinavaaaaateesaaaaonnaaaaagaaaaannananannaniannanananananntannaaannnnnannstantananananeansnnieasnnnnaaananrannsasnaaraannnnnanaamnnsnd

;
:

As the below named inventor, | hereby declare that:

LEGAL NAME OF INVENTOR
8

' inventor: Daniel A. Gamache date @- f Fm
 
 Signature?  

re
| Note: An application data sheet (PTO/AIA/14 or equivalent}, including naming the entire inventive entity, must accompany this form
i or must have been previously filed. Use an additional declaration form for each additional inventor,

1eeereerereeerentnesinmammersinmaneseamennanavanewanannatnanaerronrneninnititwnnninapenniesseananvunueantennensidanenitisidaateueiaestitihieintitiiniihaetiienl

THIS IS A MODIFIED VERSION OF U.S.P.T.0. FORM PTO/AIA/01.
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APPLICATION DATA SHEET"(87 CER2176).

Title of

| Invention:  
As the below named inventor, | hereby declare that: i

This declaration is directed to:

[| The attached application, or

|| United States application or PCT international application number
14/304,124 filed on June 13, 2014

\
' . gs
‘ | hereby state that | have reviewed and understand the contents of the above-identified specification, |

including the claims. i

The above-identified application was madeor authorized to be made by me.

t believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

i acknowledge the duty to disclose information which is known to me to be material to patentability as |i
defined in 37 C.F.R. § 1.56. i

A hereby acknowledge that any willful false statement made in this declaration is punishable under 18 |
1 US.C, 1001 by fine or imprisonment of not more than five (5) years, or both. 

 
 

 
 

|

hLEGAL NAME OF INVENTOR

| Inventor: LamanAlani Date:

i Signature: ..Bes
 
 
 

 

Rote: An app
er must have deen previa

THIS IS A MODIFIED VERSION OF U.S.P.T.0. FORM PTO/AIA/O1.
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NS
DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)
perennereyoennnnnciainepinnnntnntiinepnnnnnpnnnannnannnnnnmemnnnnnnnnent

Title of | HIGH CONCENTRATION GLOPATADINE OPHTHALMIC COMPOSITION
‘ Invention: |

Peer,pt
 

As the below named inventor, | hereby declare that:

This declaration is directed to:

[| The attached application, or
_/|United States application or PCT international application nurnber

14/304,124 filed on June 13, 2014 ;

i hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims.

The above-identified application was made or authorized to be made by me,

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application. ‘

i

| acknowledge the duty te disclose information which is known to me to be material to patentability as
defined in 37 C.F.R. § 1.56. \

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18
: U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both. :
PekaneneAAeenee 

LEGAL NAME OF INVENTOR

Inventor: Malay Ghosh Date: June 17, 2014

Signature: id { iL
:Porccercecenceannemcnnpooner

 
 

 
assettienttonanmnntnAnnnanininnnnnannnnnnninnnnirl:::

‘Note: An appticstien data sheet (PTO/AIA/14 or equivalent), including caring the entire inventive entity, must eccompany this form |:
or must have been previously filed. Use an adaitional declaration farm for each additional inventor.

 

THIS IS A MODIFIED VERSION OF U.S.P.T.0. FORM PTO/AIA/O1.
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erty

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATASHEET (37 CFR 1.76)

Aeeeeeeeeeennmeaeetnrenenentnentvnameenveuesinetastieystneiansenaisenioiesnsannnsneneneaneipanegaenennsnatnntenanmatnntmaetntnemeenmerenmnnnemereet

 
 

Title of HIGH CONCENTRATION OLGPATADINE OPHTHALMIC COMPOSITION
Invention: i

 
As the below named inventor, | hereby declare that: 

‘ This declarationis directed ta:tt
{

[| The attached application, or

/| United States application or PCT international application number
4/304,124 filed on June 13, 2074 nme .

‘| hereby state that | have reviewed and understand the contents of the above-identified specification,
| including the claims.

i
{i
{i{

i
:
:{

|
{ 3
\ :i{i

The above-identified application was made or authorized ta be made by me.

| application.

| acknowledge the duty to disclose information which is known to me to be material to patentability as

‘

i believe that | am the original inventor or an original joint inventor of a claimed Invention in the

| defined in 37 C.F.R. § 1.56.

i
i hereby acknowledge that any willful false statement made in this declaration is punishable under 18
U.S.C. 1601 by fine or imprisonment of not more than five (5} years, or both. t
 

 

 
i
i Signature:t
Prttnninencnn rina Eat ofan

t Note: An spplication data Stagt (PTO/AIA/14 or equivalent}, including naming the entire inventive entity, must secompany this form
{ or must have been previously fied, Use an additional declaration form for each additional inventor.

THIS iS A MODIFIED VERSION OF U.S.P.T.O. FORM PTO/AIA/O1.
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DECLARATIONiS7 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (87 CFR 1.76)

pesasal!|

   

HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION
Tris of |

. {

PAVENan: |

As the below narned inventor, { hereby declare that:

This declaration is directed ta:
sn

enroroed The attached application, oritOND

lee" United States application or PCT international applicatian numberSeed
24/304, 124 filed an June 13, 2614  

 

i hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims.

The above-identified anaficatian was made ar authorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the
apmMication.

(acknowledge the duty te disclose Information which is known to me to be material to patentabdltyas
defined in 37 C.F.§ LSE.

i hereby acknowledge that any willful false statement made in this declaration is qunishable under 18fg

U.S.C. L007 by fine or imprisonment of nat more thar five (5) years, or Roth.

LEGAL NAME OF INVENTOR

 inventor: Nuria Carreras Perdiguer Rate:
 

 
 

Signature:& ~

Note: An gppfication data sheet (PYO/AIG/14 or equivalent), including caming the entire inventors entity, rust accompany tis Sonn
or must have been previcusly fled. Use an additional declarstion farm for each additional inventey.

 
weMAARAAARRREHABEBB
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sven

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)
  susannaansaniaonnnnann ranetnessesSreeSennenEREEEERSSANS

Titie of|HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION
: invention:

 

 

As the below named inventor, | hereby declare that:i

This declarationis directed to:

[| The attached application, or
United States application or PCT international application number
14/304,124 filed on June 13, 2074 ,

i

i hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims.

The above-identified application was made or authorized to be made by me.

1 believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

i acknowledge the duty to disclose information which is known to me to be material to patentability as
i defined in 37 C.F.R. § 1.56.

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18
i U.S.C, 1001 by fine or imprisonment of not more than five (5) years, or both.
  

LEGAL NAME OF INVENTOR

 
 

i inventor: Onkar N. Singh __

i Signature:

{ Note: An application data sheet (PTO/AIA/14 or equivalent}, including narning the entire inventive entity, must accompany this form
¥ or must have bean previously filed. Use an additional declaration form for each additional inventor.

 
  Eosencettpenecieeeasemanai

THIS [S A MODIFIED VERSION OF U.S.P.T.0. FORM PTO/AIA/OL.
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Doc Code: PA..
PTO/AIA/82A (07-13)

DocumentDescription: Powerof Attorney Approvedfor use through 11/30/2014. OMB 0651-0051U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE:This form is to be submitted with the Powerof Attorney by Applicant form (PTO/AIA/82B)to identify the application to which the
Powerof Attorneyis directed, in accordance with 37 CFR 1.5, unless the application numberandfiling date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Powerof Attorneyis
directed, the Powerof Attorney will not be recognized in the application.

First Named Inventor Daniel A. Gamache

HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

a
Not Yet Assigned

PAT903988-US-CNT

SIGNATUREof Applicant or Patent Practitioner

Signature /Scott A. Chapple, 46,287/ Date (Ontional)|July 10, 2014
Name Scott A. Chapple Registration|46,287Number

   
 

Title (if Applicantis a)Authorized Signatory, Alcon Research, Ltd.
juristic entity)

 
Applicant Name(if Applicantis a juristic entity) Alco n Research Ltd ;
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.If
more than one applicant, use multiple forms.

[] *Total of forms are submitted.

 

   
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 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 amountof time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMSTO 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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Doc Code: PA.. PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approvedfor use through 11/30/2014. OMB 0651-0051U.S. Patent and Trademark Office; U.S. 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

POWER OF ATTORNEYBY APPLICANT

| hereby revokeall previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date 

(Note: The boxes above maybeleft blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in

the attached transmittal letter (form PTO/AIA/82A)or identified above: 6356OR

[| | hereby appoint Practitioner(s) named in the attachedlist (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A)or identified above. (Note: Complete form PTO/AIA/82C.)

 

Please recognize or change the correspondence addressfor the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

[| The address associated with Customer Number:
OR
Firm or
Individual Name

 

   

Ee
a

a
| am the Applicant(if the Applicantis a juristic entity, list the Applicant name in the box):
 

Alcon Research, Ltd.
Inventor or Joint Inventor (title not required below)

   
Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventoris Under an Obligation to Assign (provide signer’stitle if applicantis a juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrentl i i i j

SIGNATUREof Applicant for Patent

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicantis a juristic entity).

Date (Optional
Scott A. Chapple

Authorized Signatory, Alcon Research, Ltd.
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

[rotal of forms are submitted.
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to nokia
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe 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, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. 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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PTOFYAIA/82C (07-13)
Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. 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

POWER OF ATTORNEYBY APPLICANT

No morethan ten (10) patent practitioners total may be appointed as set forth below by name andregistration number.
This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number(see form

Registration 
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and TrademarkOffice is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and TrademarkOffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the
patent.

The information provided by youin this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Memberof
Congress submitting a request involving an individual, to whom the record pertains,
whenthe individual has requested assistance from the Memberwith respect to the
subject matter of the record.

4. Arecordin this system of records maybe disclosed, as a routine use, to a contractorof
the Agency having needfor the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed,as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA aspart of that agency's responsibility to recommend improvementsin
records managementpractices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and anyotherrelevant(i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may bedisclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151. Further, a record may bedisclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in an
application which became abandonedorin 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. Arecord from this system of records may bedisclosed, as a routine use, to a Federal,
State, or local law enforcement agency,if the USPTO becomesaware of a violation or
potential violation of law or regulation.
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Confirmation Number: 1002

Title of Invention: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

First Named Inventor/Applicant Name: Daniel A. Gamache

Customer Number: 26356

Filer: Scott Chapple/Candy Sanders

Filer Authorized By: Scott Chapple
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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 conditionsof 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 componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Untrep Sirares PsrENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addess. COMMISSIONER FOR PATENTS.PO Box 14450

Alexandria, Virginia 22313-1150www spto gor
 
 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO /TYTLE

14/304,124 06/13/2014 Daniel A. Gamache PAT903988-US-CNT
CONFIRMATION NO.1002

26356 POA ACCEPTANCELETTER
ALCON

IP LEGAL UMARAAA000000069554930'
6201 SOUTH FREEWAY

FORT WORTH, TX 76134
Date Mailed: 07/15/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the PowerofAttorneyfiled 07/10/2014.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/byemane/
 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Untrep Sirares PsrENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addess. COMMISSIONER FOR PATENTS.PO Box 14450

Alexandria, Virginia 22313-1150www spto gor
 
 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO /TYTLE

14/304,124 06/13/2014 Daniel A. Gamache PAT903988-US-CNT
CONFIRMATION NO.1002

26356 PUBLICATION NOTICE
ALCON

IP LEGAL UMARAAA00000007112007
6201 SOUTH FREEWAY

FORT WORTH, TX 76134

Title: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

Publication No.US-2014-0296328-A1
Publication Date: 10/02/2014

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 Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

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 paymentof 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 correspondencefiled 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. Thedirect 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 assistancein electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Electronically Viled

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Application of =: Gamache, Daniel A.etal.

Serial No. : 14/304,124

Filed : June 13, 2014

Confirmation No. : 1002

Examiner : Tran, My Chau T

Group Art Unit : 1629

For : High Concentration Olopatadine Ophthalmic Composition

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

Please enter the following amendments prior to formal examination of the above-

identified application.

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of

this paper.

Remarks begin on page 4 ofthis paper.

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 118



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 119

Serial No.: 14/304,124
Filed: June 13, 2014
Page 2

AMENDMENTSTO THE CLAIMS

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

application:

Claims 1-25 (canceled)

Claim 26 (new): An aqueous ophthalmic solution for treatment of ocular allergic

conjunctivitis, the solution comprising:

at least 0.67 w/v% olopatadine dissolved in the solution;

PEG having a molecular weight of 200 to 800;

polyvinylpyrrolidone;

a cyclodextrin selected from the group consisting of SAE-B-cyclodextrin,

hydroxypropyl-y-cyclodextrin and hydroxypropyl-y-cyclodextrin; and
water.

Claim 27 (new): A solution as in claim 26 further comprising benzalkonium
chloride.

Claim 28 (new): A solution as in claim 27 further comprising borate.

Claim 29 (new): A solution as in claim 28 further comprising a polyol.

Claim 30 (new): A_solution as in claim 26 wherein the concentration of

olopatadinc is no greater than 1.0 w/v%.

Claim 31 (new): A solution as in claim 26 wherein the concentration of PEG is 2.0

wiv% to 6.0 w/v%, the concentration of polyvinylpyrrolidone is 2.0 w/v% to 6.0

w/v™% and the concentration of cyclodextrin is at Icast 0.5 w/v% but no greater than
2.0 wiv%.

Claim 32 (new): A solution as in claim 26 wherein the solution provides more
than a 1.0 unit difference relative to vehicle in relief of redness at onset of action

according to FDA accepted CAC model.
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Serial No.: 14/304,124
Filed: June 13, 2014
Page 3

Claim 33 (new): An aqucous ophthalmic solution for treatment of ocular allergic

conjunctivitis, the solution comprising:

at least 0.67 w/v % olopatadine dissolved in the solution;

PEG having a molecular weight of 200 to 800;

polyvinylpyrrolidonc;

a cyclodextrin selected from the group consisting of hydroxypropyl-y-

cyclodextrin and hydroxypropyl-y-cyclodextrin;

benzalkonium chloride;

hydroxypropylmethy] cellulose; and
water.

Claim 34 (new): A solution as in claim 33 further comprising benzalkonium
chloride.

Claim 35 (new): A solution as in claim 34 further comprising borate.

Claim 36 (new): A solution as in claim 35 further comprising a polyol.

Claim 37 (new): A solution as in claim 33 wherein the concentration of

olopatadine is no greater than 1.0 w/v%.

Claim 38 (new): A solution as in claim 33 wherein the concentration of PEG is 2.0

w/v% to 6.0 w/v%, the concentration of polyvinylpyrrolidone is 2.0 w/v% to 6.0

w/v% and the concentration of cyclodextrin is at least 0.5 w/v% but no greater than
2.0 w/v%,

Claim 39 (new): =A solution as in claim 33 wherein the solution provides more
than a 1.0 unit difference relative to vehicle in relief of redness at onset of action

according to FDA accepted CAC model.
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Serial No.: 14/304,124
Filed: June 13, 2014
Page 4

REMARKS

Claims 1-25 have been canceled and claims 26-39 have been added.

Applicant respectfully requests consideration of the pending claims and believes no

fec is duc with this responsc. However, the Commissioner is authorized to charge any feces

which may be required or to credit any overpayment to Deposit Account No. 010682 in the

name of Alcon Research, Ltd.

Respectfully submitted,

ALCON RESEARCH,LTD.

 
March 2, 2015 ‘Scott A. Chapple, 46,287/

Date Scott A. Chapple, Agent
Reg. No. 46,287

Address for Carrespondence:
Scott A. Chapple
Alcon Research, Ltd.
6201 S. Freeway, Mail Code TB4-8
Fort Worth, TX 76134-2099
Phone: 817-551-8793

Attorney Docket: PAT903988-US-CN1
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Electronic AcknowledgementReceipt

 

Title of Invention:

EFS ID: 21641725

Application Number: 14304124

International Application Number:

Confirmation Number: 1002

HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

 

First Named Inventor/Applicant Name:

Customer Number:

Filer:

Daniel A. Gamache

26356

Scott Chapple/Candy Sanders 

Filer Authorized By: Scott Chapple

 

Attorney Docket Number: PAT903988-US-CNT

Receipt Date: 02-MAR-2015

Filing Date: 13-JUN-2014

Time Stamp: 16:21:33 
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Paymentinformation:
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Total Files Size (in bytes) 90709 

 
This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 componentsfora 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 onthis
AcknowledgementReceiptwill establish the filing date of the application.

 

NationalStage 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 componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receiptwill establish the international filing date of
the application.
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Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit contains a valid OMB control number.
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DETAILED DESCRIPTION

* NOTICES *

JPO and INPIT are not responsible for any
damagescausedbytheuseofthis translation.
1.This document has been translated by computer. So the translation may not
reflect the original precisely.
2.****= shows the word which can not be translated.
3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]
[0001]
(The backgroundof invention) The
present invention generally relates to the antiallergic composition of an eye. Especially the
present invention relates to the local antiallergic composition which may be safely applied by
the patient who wears a contactlens.
[0002]
The formula things for ophthalmology are generally an excipient like a surfactant, and stimulus
palliative (comforting agents). One or more active compounds are included with a complexing
agent (complexing agents), stabilizer, a buffer system, a chelating agent, a viscosity agent
(viscosity agents) or gelling polymer, and an anti-oxidant. The formula thing for ophthalmology
in which busy quantity type use is meant neecis a preservative. The benzalkonium chloride
("BAC") is a preservative for ophthalmology used most broadly.
[0003]
The product far busy quantity type ophthalmolagy which may be locally prescribed far the
patient does not generally fit use with a contactlens. It is because an active substance or a
preservative can combine with a contact lens, or it may be accumulated into a contact lens and
a stimulus or a toxic effect is produced.
[0004]
An OROPA tajine (alopatacine) is a publicly known antiallergic drug thing. Refer to
Us,5,641,805,B (Yanniet al.). The solution for olopatadine hydrochloride ophthalmology of a
trademark called PATANOL (registered trademark) is marketed as a local antiallergic
composition. Emedastine is a publicly known antihistaminic agent. The emedastine difumarate
solution of a trademark called EMADINE (registered trademark) is marketed as a local
antiallergic composition. These constituents are savedlike the antiallergy products which can
be prescribed for the patient using BAC locally [ others ]. Combining BAC with a contact lens or
being accumulated into a contactlens is known. Therefore, locally [ the others containing BAC ]
like the ophthalmological drug study products which can be prescribed for the patient, The
solution for olopatadine hydrochloride ophthalmology of a tradernark called PATANOL
(registered trademark), and the solution for emedastine difurnarate ophthalmology of a
trademark called EMADINE (registered trademark), In label inforrnation (labelling information),
a contactlens is removed before use, and after prescribing this product for the patient, and
before wearing a lens, notes “wait for 10 minutes" are included. The medication regimenof a
dosage to antiallergy products requires two to four application per day typically, and makesit
inconvenient to deal with the allergies of an eye for the user of a contactlens.
[0005]
The polyquaternium 1 (Polyquatermium-1) (used under the brand name Polyquad (registered
tradernark)) is one preservative in whichit is knownthat there are a contact lens and
conformity. The polyquaternium 1 and other polymeric quaternary arnmonium compounds are
used as the germicide in a contact lens care, a preservative, and an artificial-tear solution. For
example, US,5,037,647,B; refer to 4,525,346; and 4,407,791. The contact lens care product (a
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multiple-purpose solution and a washing solution are included) of a tradernark called Opti-Free
(registered tradernark) marketed these days contains the polyquaternium 1 as a germicide and
a preservative.
[0006]
In addition to a contact lens care product, in the specific ophthalmological drug thing products
which can belocally prescribed for the patient, the polyquaternium 1 may also be used as a
preservative. US,5,603,929,B discloses use of the polyquaternium 1 for, saving the constituent
for ophthalmology which can be prescribed for the patient locally [ an acidic drug (for example,
non-steroidal anti-inflammatory drug) ] cornbined with boric acid. Although an aphthalmological
drug thing constituent suitable in order to use the "No. 929 patent with the polyquaternium 1
and a boric acid preservative systern is prescribed that the salt, the amide, ester, and the
prodrug which can be received are included ophthalmologically [ the acidic drug of many
molds ], This patent in particular has not made [ thing / antiallergic drug ] reference about an
OROPAtajine, either. Refer to three colurnns of 12-30 lines of the 'No. 929 patent.
[0007]
(Summaryof invention)
Here, it was found out that the constituent of the OROPA tajine which contains the
polyquaternium 1 as a preservative, and emedastine fits use with a contact lens. The present
invention relates to the OROPAtajine which contains a polymeric quaternary armrmonium
compound (for example, palyquaternium 1) as a preservative, and the constituent in which the
busy quantity type local administration of emedastine is possible. The constituent of the present
invention does not contain BAC.
[0008]
The present invention relates again the allergy of the eye in the patient who wears a contact
lens to the method for taking a measure orcontrolling, and this method, The process of
prescribing locally for the patient the constituent which contains a polymeric quaternary
ammonium compound as an OROPAtajine or emedastine, and a preservative is included, and
this constituentis applied here, without removing a contactlens.
[0009]
(DETAILED DESCRIPTION) An
OROPAtajine is (Z)-11-(3-dirnethylamino propylidene)-6,11-hydrodibenzo [b,e]-oxepin 2-
acetic acid. An OROPAtajine may be produced using the method (among those, the whole **
is used as reference by the inside of this Description) disclosed into US,5,116,863,B. the
concentration of the OROPAtajine in the constituent of the present invention is based on sterile
purified water -- about 0.0001 to 5%(w/v) -- preferable, it is about 0.1 to 0.25% (w/v) of
range most preferably about 0.001 to 0.25% (w/v). This OROPA tajine component may exist
pharmacologically with the form of the salt which can be received. Unless it is shown by
anather method, the "OROPAtajine” used in this Description says both an OROPAtajine andits
salt which can be received pharmacologically. The most preferable form of an OROPAtajine is
olopatadine hydrochloride. The most preferable concentration of olopatadine hydrochloride is
about 0.111 to 0.222% (w/v).
This is equivalent to a 0.1 to 0.2% (w/v) OROPAtajine.

[0010]
The chernical name of emedastine is 1-(2-ethoxyethyl)-2-(4-methyl-1-homopiperazinyl)-
benzimidazole. The use for ophthalmology of emedastine is disclosed into US,5,441,958,B.
Emedastine may be produced using the method disclosed in US,4,430,343,B, and the whole
contents are used as reference by the inside of this Description. the concentration of the
emedastine in the constituent of the present invention -- about 0.0001 to 1%(w/v) --
preferable, it is about 0.05% (w/v) of range mostpreferably about 0.005 to 0.1% (w/v). The
componentof this emedastine may exist pharmacologically with the form of the salt which can
be received. Unless it is shown by another method, the “emedastine" used in this Description
says bath emedastine andits salt which can be received pharmacologically. The most
preferable form of ernedastine is emedastine difumarate. The most preferable concentration of
emedastine difumarate is about 0.0884% (w/v).
This is equivalent to 0.05%(w/v) emedastine.

[0011]
Adding to an OROPAtajine, emedastine, or those salts that can be received pharmacologically,
the constituent of the present invention contains a polymeric quaternary ammonium compound
as a preservative. In the constituent of the present invention, a useful polymeric quaternary
arnmoniurn compound has an antimicrobital action, and can receive it ophthalmologically. This
type of preferable compound, US,3,931,319,B; 4,027,020; 4,407,791; 4,525,346; 4,836,986;
5,037,647, 5,300,287, and PCT applicationW091/09523. It describes in (Dziabo and others).
The most preferable polymeric armmonium compound is the polyquaternium 1, and this is
known also as Polyquad (registered trademark) or Onamer M (registered trademark), and has a
number average molecular weight between 2,000-30,000. Preferably, this number average
molecular weight is between 3,000-14,000.
[0012]
A polymeric quaternary arnmonium compound is generally used in the constituent of the
present invention in about 0.00001 - 3% (w/v) of abbreviation preferably about 0.001 - the
quantity of 0.1% (w/v) of abbreviation. Most preferably the constituent of the present invention
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contains about 0.001 - the palyrneric quaternary ammonium cornpoundof 0.05% (w/v) of
abbreviation.
[0013]
It is required to add boric acid to this constituent in order to attain the preservation effect of
the level for which it asks, and it obtains, or may be wanted. Refer to US,5,603,929,B. The
whole contents are used as reference by the inside of this Description. As boric acid suitable for
the use in the constituent of the present invention, not only baric acid but the type
ophthalmologically described in the acid addition salt which can be received, and
Us,5,342,620,B (Chowhan) of borate polyol composite is mentioned.it exists -- if it becomes --
the quantity of boric acid -- general -- about 0.3- it is about 0.5% (w/v) of range.
[0014]
The constituent of the present invention should have ophthalmologically a tonicity (for example,
260 - 320 mOsm/kg) which can be received, and pH (preferably pH 6.8-7.6 [ For example, pH
5-8, ]) which can be received ophthalmologically. The busy quantity setup-of-tooling product in
which the local administration of the present invention is possible contains other excipientslike
tonicity regulator (tonicity adjusting agents); buffer; chelating agent; and a pH adjusterif
needed. For example, sodium chloride, mannitol, etc. are; dibasic sodium phosphate which may
be used as an isotonizing agent. ;, sodium hydroxide, chlonde, etc. in which; disodiurn edetate
in which a sodiurn dinydrogenphosphate, p-hydroxy benzoate ester, boric acid, etc. may be
used as a buffer may be used as a chelating agentorstabilizer may be used as a pH adjuster.
[0015]
The constituent of the present invention is; cellulose ether which may contain the following
viscosity change agents again. for example, hydraxypropylmethylcellulase (HPMC) and
hydroxyethy! cellulose (HEC) -- Ethyl hydroxyethyl cellulose, hydroxypropylcellulose, Methyl
cellulose and carboxymethyl cellulose; The carbomer. (For example, Carbapol (registered
trademark)) the; polyvinyl alcohol; -- the polyvinyl pyrrolidone; -- the alginate; -- the
carrageenin;, guar gum, karaya gum, agarose gum, locust bean (locust bean) gum, and
xanthan gum.
[0016]
Although the following working examples are shown and the further various aspects of affairs of
the present invention are described, it does not have intention oflimiting the range of the
present invention at any points.
[0017]
[Table 1]
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[0018]
[Table 2]
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While the present invention carries out only; currently described with reference to the specific
preferable embodiment, it should be understood that shape maybe taken in other specific
farms or variations of them, without separating the present invention fram the meaning or the
essential characteristics of the present invention. So,it is considered that the ernbodiment
described aboveisillustration in all the aspects of affairs, and is not restrictive, and the range
of the present invention is shown by the Claims to which the twist was also rather attached by
the above-mentioned Description.
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CLAIMS

* NOTICES *

JPO and INPIT are not responsible for any
damagescausedbytheuseofthis translation.
1.This document has been translated by computer. So the translation may not
reflect the original precisely.
2.****= shows the word which can not be translated.
3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]
[Claim 1JA partial target suitable far use by a patient wha wears a contact lens may be
medicated, A constituent in which the constituent does not contain a benzalkonium chloride
althoughit is a busy quantity type antiallergic composition and a polymeric quaternary
arnmoniurn compound which can be received to an eye is included as the antiallergic effective
dose; of a drug chosen from an OROPAtajine and a group which consists of emedastine, and a
preservative.
[Claim 2]The constituent according to claim 1 whose aforementioned drug is an OROPAtajine
and whoseantiallergic effective dose of an OROPAtajine is about 0.0001 to 5% (w/v).
[Claim 3]The constituent according ta claim 2 whose aforementioned antiallergic effective dose
of an OROPAtajine is about 0.001 to 0.25% (w/v). [Claim 4]The constituent according to claim
3 whose aforementioned OROPA tajine is olopatadine hydrochloride and whose aforementioned
antiallergic effective dose of an OROPAtajine is about 0.1 to 0.25% (w/v).
[Claim 5]The constituent according to claim 1 whose aforementioned drug is emedastine and
whose aforementioned antiallergic effective dose of emedastine is about 0.0001 to 1% (w/v).
[Claim 6]The constituent according to claim 5 whose aforementioned antiallergic effective dose
of emedastine is about 0.005 to 0.1% (w/v). [Claim 7]The constituent according to claim 5
whose aforementioned emedastine is ernedastine difumarate and whose aforementioned
antiallergic effective dose of emedastine is about 0.0884% (w/v). [Claim 8]The constituent
according to claim 1 whose aforementioned polymeric quaternary ammonium compoundis the
polyquaterniurn 1. [Claim 9]The constituent according to claim 8 in which the aforementioned
polymeric quaternary arnmonium campoundexists in about 0.00001 - quantity of 3% (w/v) of
abbreviation. [Claim 10]The constituent according to claim 9 in which the aforementioned
polymeric quaternary ammonium cornpound exists in about 0.001 - quantity of 0.1% (w/v) of
abbreviation. [Claim 11]A canstituent which is the constituent accarding to claim 1 andcontains
one or more components as which the constituentis further chosen from a group which
consists oftonicity regulator; buffer; chelating agent; pH adjuster; and a viscosity change
agent.
[Claim 12]It is a method to allergy-take a measure or for an eye in a patient who wears a
contact lens control, Include a process of prescribing locally for the patient a constituent
containing the antiallergic effective dose; of a drug chosen from an OROPAtajine and a group
which consists of emedastine, and a polymeric quaternary ammonium compound as a
preservative, and here, A way the constituent is applied, without rernoving the contact lens,
and the constituent does not contain a benzalkonium chloride.
[Claim 13]A way according to claim 12 the aforementioned drug is an OROPA tajine and the
aforementioned antiallergic effective dose of an OROPAtajine is about 0.0001 to 5% (w/v).
[Claim 14]A way according to claim 13 the aforementioned OROPAtajine is olopatadine
hydrochloride, and the afarementioned antiallergic effective close of an OROPAtajine is about
0.1 to 0.25%(w/v).
[Claim 15]A way according to claim 12 the aforementioned drug is emedastine and the
aforementioned antiallergic effective dose of emedastine is about 0.005 to 0.1% (w/v). [Claim

https://www4.j-platpat.inpit.go.jp/cegi-bin/tran web cei ejje?u=http://www4_j-platpat.inpit... 6/18/2015

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 138



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 139

Patent & Utility Model Number Search(Detail) | J-PlatPat Page 2 of 2

16]A way according to claim 15 the aforementioned emedastine is emedastine difurnarate and
the aforernentioned antiallergic effective dose of emedastine is about 0.0884% (w/v). [Claim
17]A way according to claim 12 the aforementioned polymeric quaternary ammonium
compoundis the polyquaternium 1. [Claim 18]A way according to claim 17 the aforementioned
polymeric quaternary ammonium compoundexists in about 0.00001 - quantity of 3% (w/v) of
abbreviation. [Claim 19]A way are the method according to claim 12 and the aforernentioned
constituent contains further one or more camponents chosen frorn a group which consists of
tonicity regulator; buffer; chelating agent; pH adjuster; and a viscosity change agent.
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CORRECTION OR AMENDMENT.

1. Correction Heisei 20(2008) (2008) February 14
 

* NOTICES *

JPO and INPIT are not responsible for any
damagescausedbytheuseof this translation.
1.This document has been translated by computer. So the translation may not
reflect the original precisely.
2,.****= shows the word which can not be translated.
3.In the drawings, any words are not translated.

CORRECTION OR AMENDMENT

[Kindofofficial gazette]Printing of correction by regulation of Patent Law Article 17bis
[Section Type] The 2nd Type of the part III gate
[Publication date]Heisei 20(2008) February 14 (2008.2.14)

[Official announcement number] ** table 2003-520813 (P2003-520813A)
[Announcement date] Heisei 15(2003) July 8 (2003.7.8)
[Application number]Patent Application No. 2001-554671 (P2001-554671)
[International Patent Classification] AG1K 31 / 335 (2006.01).A61K 31/551 (2006.0
1) A61K 47/34 (2006
.O1) AGIP 27/02 (20
06.01) AG61P 37/08 (
2006.01) CO7D 313/12 (2006.01)
CO7D 403/04 (2006.01)
[FT]

ARK 3° /A35A6°X 31/

SSLA61K 17/34A6LP 2

T/0ZA6~P 37/G8CO7D3
1a/lacaomm4aa/o4

[Written Amendment]
[Filing date]Heisei 19(2007) December 19 (2007.12.19)
[Amendrnent 1]
[Document to be Amended]Description
[Itern(s) to be Amended]Claims
[Method of Amendment]Change
[The contents of correction]
[Claim(s)]
[Claim 1]A partial target suitable for use by a patient who wears a contact lens rnay be medicated, A constituent in which the constituent does not contain a
benzalkonium chloride althoughit is a busy quantity type antiallergic composition and a polymeric quaternary ammonium compound which can be received to an €
is included as the antiallergic effective dose; of a drug chosen frorn an OROPA tajine and a group which consists of emedastine, and a preservative.
[Claim 2]The constituent according to claim 1 whose aforementioned drug is an OROPAtajine and whose antiallergic effective dose of an OROPAtajine is about
0.0001 to 5% (w/v).
[Claim 3]The constituent according to claim 2 whose aforementioned antiallergic effective dose of an OROPAtajine is about 0.001 to 0.25%(w/v).
[Claim 4]The constituent according ta claim 3 whose aforementioned ORCPAtajine is olopatadine hydrochloride and whose aforementioned antiallergic effective dc
of an OROPAtajine is about 0.1 to 0.25% (w/v).
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Claim 5]The constituent according to claim 1 whose aforementioned drug is emedastine and whose aforementioned antiallergic effective dose of ernedastine is ab
0.0004 to 1% (w/v).
Claim 6]The constituent according to claim 5 whose aforementioned antiallergic effective dose of emedastine is about 0.005 to 0.1%(w/v).
Claim 7]The constituent according to claim 5 whose aforementioned emedastine is emedastine difumarate and whose aforernentioned antiallergic effective dose c

emedastine is about 0.0884% (w/v).
Claim 8]The constituent according to claim 1 whose aforementioned polymeric quaternary ammonium compoundis the polyquaternium 1.
Claim 9]The constituent according to claim 8 in which the aforementioned polymeric quaternary arnrnonium compound exists in about 0.00004 - quantity of 3%

(w/y)of abbreviation.
Claim 10]The constituent according to claim 3 in which the aforementioned polymeric quaternary ammonium compound exists in about 0.001 - quantity of 0.1%

(w/v) of abbreviation.
Claim 11]A constituent which is the constituent according to claim 1 and contains one or more components as which the constituent is further chosen from a grot

which consists of tonicity regulator; buffer; chelating agent; pH adjuster; and a viscosity change agent.
Claim 12]Are a contact lens a constituent to allergy-take a measure or for an eye in a patient who wears control, and the constituent, The antiallergic effective do

of a drug chosen from an OROPAtajine and a group which consists of emedastine and a polymeric quaternary ammonium compound as a preservative are include
constituent in which the constituent is applied, without removing the contact lens, and the constituent does not contain a benzalkonium chloride.
Claim 13]The constituent according to claim 12 whose aforementioned drug is an OROPAtajine and whose aforementioned antiallergic effective dose of an OROPy

tajine is about 0.0001 to 5% (w/v).
Claim 14]The constituent according to claim 13 whose aforementioned OROPAtajine is olopatadine hydrochloride and whose aforernentioned antiallergic effective

dose of an OROPAtajine is about 0.1 to 0.25% (w/v).
Claim 15]The constituent according to clairn 12 whose aforementioned drug is ernedastine and whase aforementioned antiallergic effective dose of ernedastine is

about 0.005 to 0.1% (w/v).
Claim 16]The constituent according to claim 15 whose aforementioned emedastine is emedastine difummarate and whose aforementioned antiallergic effective dost

emedastine is about 0.0884% (w/v).
Claim 17]The constituent according to claim 12 whose aforementioned polymeric quaternary ammonium cornpound is the polyquaternium 1.
Claim 18]The constituent according to clairn 17 in which the aforementioned polymeric quaternary ammonium compound exists in about 0.00001 - quantity of 3°

(w/¥) of abbreviation.
Claim 19]A constituent_in whichit is the constituent according to claim 12, and theconstituent contains further one or more components chosen fromm a group wh

consists of tonicity regulator; buffer; chelating agent; pH acljuster; and a viscosity change agent.
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U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010)

 

  
Interview Summary Paper No. 20150625
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Doc code: IDS PTO/SB/08a (01-10)ee . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit contains a valid OMB control number.

 
Application Number 14304124

Filing Date 2014-06-13

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|Daniel A. Gamache

Art Unit 1629
 

Examiner Name | TRAN, MY CHAU T
Attorney Docket Number PAT903988-US-CNT

     
 

 

 
U.S.PATENTS Remove

: : : : Pages,Columns,Lines where
Examiner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or RelevantInitial No Code' of cited Document .

Figures Appear
  
 

 

If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] ,. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ay Cite No : Relevant Passages or RelevantInitial Number Code'| Date of cited Document .

Figures Appear 

1 20030055102 Al 2003-03-20 Castillo et al.

  
 

If you wish to add additional U.S. Published Application citation information pleaseclick the Add button. Add

 
FOREIGN PATENT DOCUMENTS Remove

Nameof Patentee or Pages,Columns, Lines
Examiner] Cite|Foreign Document Country Kind|Publication : : where Relevant

ale . Applicant of cited TS
Initial No|Number? Code? | Code4] Date Passagesor RelevantDocument

Figures Appear 

 

  
      
 

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add
NON-PATENT LITERATURE DOCUMENTS Remove 

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), TS
publisher, city and/or country where published.

Examiner] Cite
Initials*|No
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Application Number 14304124

Filing Date 2014-06-13 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name TRAN, MY CHAU T

Attorney Docket Number PAT9803988-US-CNT

 

   
 

  
 

 

lf you wish to add additional non-patent literature documentcitation information pleaseclick the Add button Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER:Initial if reference considered, whether or notcitation 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 www.USPTO.GOV or MPEP $01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). * For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check markhereiff
English languagetranslation is attached.
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Application Number 14304124

Filing Date 2014-06-13 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name TRAN, MY CHAU T

Attorney Docket Number PAT9803988-US-CNT

 

   
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement wasfirst cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e}(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to thefiling of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[.] Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature. 

Signature {Scott A. Chapple, 46,287/ Date (YYYY-MM-DD}) 2015-08-11  Name/Print Scott A. Chapple Registration Number 46,287  
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement
 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
maybedisclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records managementpractices and programs,under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may bedisclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandoned orin 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. Arecord 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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Electronic Patent Application Fee Transmittal

 

 

Application Number: 14304124

Filing Date: 13-Jun-2014

Title of Invention: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

First Named Inventor/Applicant Name: Daniel A. Gamache

Filer: Scott Chapple/Candy Sanders

Attorney Docket Number: PAT903988-US-CNT

 
Filed as Large Entity 

Filing Fees for Utility under 35 USC 111(a)
 

Sub-Totalin

USD($)Description Fee Code Quantity Amount
 

Basic Filing: 

Pages: 

Claims:
 

Miscellaneous-Filing: 

Petition:
 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance:
 

Extension-of-Time:
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_ . Sub-Totalin

Description Fee Code Quantity Amount USD(S)

Miscellaneous:

Submission- Information Disclosure Stmt 1806 180 180

Total in USD ($) 180  
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Electronic AcknowledgementReceipt

 

 

 

 

 

 

 

 

EFS ID: 23180093

Application Number: 14304124

International Application Number:

Confirmation Number: 1002

Title of Invention: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

First Named Inventor/Applicant Name: Daniel A. Gamache

Customer Number: 26356

Filer: Scott Chapple/Candy Sanders

Filer Authorized By: Scott Chapple

Attorney Docket Number: PAT903988-US-CNT

Receipt Date: 11-AUG-2015

Filing Date: 13-JUN-2014

Time Stamp: 17:01:49

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

Submitted with Payment yes

Payment Type Deposit Account

Paymentwas successfully received in RAM $180

RAM confirmation Number 3639

Deposit Account 010682

Authorized User SANDERS, CANDY

 
 

 
The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentasfollows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Documentsupply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

 

 

File Listing:

Document sos . File Size(Bytes)/ Multi Pages
Number DocumentDescription File Name Message Digest|Part/.zip| (if appl.)

PAT903988-US- 44464

1 Transmittal Letter CNT_2015-08-11_IDS_Transmit no 2   
Warnings:

tal_Letter__.pdf €66a88b1b87e1980cba2abf081fd69c1 8b30a8d

 

Information: 

-US- 612184Information Disclosure Statement(IDS) PATSO3988-US | no 4   
 

2 Form (SB08) CNT_2015-08-11_IDS_Fillable__pdf #22.1¢7¢524d29949a40 1b251f3ba3 781916:b7f

Warnings: 

Information:    
 

30557

3 Fee Worksheet (SB06) fee-info.pdf no 2960803dcc923a63dd8C2677c607ae87ccb3|24ar5

Warnings: 

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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 conditionsof 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 ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.

 Total Files Size (in bytes} 687205  
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Attorney Docket No. PAT903988-US-CNT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF Art Unit: 1629

Daniel A. Gamache Examiner: TRAN, MY CHAU T

APPLICATION NO: 14/304124 Confirmation No.: 1002

FILED: June 13, 2014

FOR: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC
COMPOSITION

Commissionerfor Patents
PO Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

This paperis beingfiled:

vv supplemental to the Information Disclosure Statementfiled June 22, 2015.

O within three monthsofthe filing date of the application. Therefore, no fees are required.

O before the mailing date of a first Office Action on the merits, and so under 37 C.F.R.

§1.97(b)(3) no fees are required.

LO This Information Disclosure Statementis being filed in accordance with 37 C.F.R.

§1.97(c) or 37 C.F.R. §1.97(d).

v7 Paymentof the fee set forth in 37 C.F.R. §1.17(p) is enclosed.

In accordance with 37 C.F.R. §1.56, applicants wish to call the Examiner's attention to the

references cited on the attached form(s) PTO/SB/O8A/B.

O The asterisked references werecited in the International Search. Copies of these

references are enclosed herewith.

O The asterisked references are of record in parent Application No. filed , and

copies are available therein.

Copiesof the non-asterisked references are enclosed herewith.

Someof the non-asterisked references were cited in a search report in a corresponding

application. Copies of these references and the search report are enclosed

herewith.
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The Examineris requested to consider the foregoing informationin relation to this application

andindicate that each reference was considered by returning a copyofthe initialed

PTO/SB/08A/B form(s).

v Certificate under 37 C.F.R. §1.704(d): |, the undersigned Attorney, hereby certify that
eachitem of information contained in the Information Disclosure Statementwasfirst

cited in any communication from a foreign patent office in a counterpart application and

that this communication wasnot received by any individual designated in § 1.56(c) more

than thirty daysprior to the filing of the information disclosure statement.

Certificateunder37C.F.R.§1.97(e)(1): |, the undersigned Attorney, hereby certify that

eachitem of information contained in the Information Disclosure Statementwasfirst

cited in any communication from a foreign patent office in a counterpart foreign

application not more than three monthspriorto thefiling of the Information Disclosure

Statement.

Statement under 37 C.F.R. §1.97(e)(2): |, the undersigned Attorney, hereby certify that

no item of information contained in the Information Disclosure Statement wascited in a

communication from a foreign patent office in a counterpart foreign application, and, to

the knowledge of the person signing the certification after making reasonable inquiry, no

item of information containedin the Information Disclosure Statement was known to any

individual designated in 37 CFR 1.56(c) more than three monthspriorto the filing of the

Information Disclosure Statement.

If any fees are inadvertently omitted or if any additional fees are required or have been overpaid,

the Commissioner is hereby authorized to appropriately charge or credit those fees to Deposit

Account No. 010682 of Alcon Research, Ltd.

Respectfully submitted,

/Scott A. Chapple, 46,287/

 

Alcon Research,Ltd. Scott A. Chapple
6201 South Freeway Attorney for Applicant
Fort Worth, TX 76134-2099 Reg. No. 46,287
US
+18175518793

Date: August 11, 2015
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1459
Alexandria, Virginia 22313-1450.www uspto.gov

 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/304,124 06/13/2014 Daniel A. Gamache PAT903988-US-CNT 1002

ALCON
IP LEGAL TRAN, MY CHAU T
6201 SOUTH FREEWAY

PORT WORTH, TX 76134
1629

NOTIFICATION DATE DELIVERY MODE

02/12/2016 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patent.docketing @alcon.com

PTOL-90A (Rev. 04/07)

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 157



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 158

 
Application No. Applicani(s)
 14/304,124 GAMACHE ETAL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
MY-CHAU T. TRAN 1629 No  

-- The MAILING DATEof this communication appears on the cover sheet with the correspondenceaddress --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3MONTHS 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 betimely 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 periad 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, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704{b).

   

Status

1) Responsive to communication(s) filed on 08/11/2015.
C1 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon___.

2a)L] This action is FINAL. 2b)X] This action is non-final.
3)L] An election was made bythe applicant in responseto a restriction requirementset forth during the interview on

___; the restriction requirement and election have been incorporatedinto this action.

4)L] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)K] Claim(s) 26-39 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6) Claim(s)__ is/are allowed.
7) Claim(s) 26-31 and 33-38 is/are rejected.
8)IX] Claim(s) 32 and 39 is/are objected to.
9)L] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

hitp//www.tispto.dov/ nis/init events/oah/index.jsp or send an inquiry to PPHfeedback@uspio.dov.

 

 

 

 
 

Application Papers

10)L The specification is objected to by the Examiner.
11)] The drawing(s) filed on 06/13/2014is/are: a)[X] accepted or b)[] 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).

Replacementdrawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

 

Priority under 35 U.S.C. § 119

12)7] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) All bb) Some** c)] Noneofthe:
1.0] Certified copies of the priority documents have been received.
2.1 Certified copies of the priority documents have been received in Application No.
3.L] 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 fora list of the certified copies not received.

 

 
Attachment(s)

1) & Notice of References Cited (PTO-892) 3) TC Interview Summary (PTO-413)
. . Paper No(s}/Mail Date.

2) Xx] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 oO Other:Paper No(s)/Mail Date See Continuation Sheet. ) er.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160208
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Continuation Sheet (PTOL-326) Application No. 14/304,124

Continuation of Attachment(s) 2). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date :6/18/14; 6/26/14; 6/22/15; &
8/11/15.
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Application/Control Number: 14/304,12: Page 2

Art Unit: 1629

DETAILED ACTION

Application and Claims Status

1. Applicant’s amendmentandresponsefiled on 03/02/2015 are acknowledged andentered.

2. Claims 1-25 were pending. Applicants have cancelled claims 1-25; and added claims 26-

39. Therefore, claims 26-39 are currently pending and are underconsideration in this Office

Action.

3. The present application is being examined underthe pre-AJAfirst to invent provisions.

Priority

4, This instant application is a continuation (CON) of 13/475,607 that wasfiled on

05/18/2012. 13/475,607 claimed priority to two provisional applications, which are 61/487,789

that was filed on 05/19/2011, and 61/548,957 that was filed on 10/19/2011. Thus, the effective

filing date of the instant application is 05/19/2011.

Information Disclosure Statement

5. The information disclosure statements (IDSs) that were filed on 06/18/2014; 06/26/2014;

06/22/2015; and 08/11/2015 have been reviewed, and the references that have been considered

are initialed as recorded in PTO-1449 forms.

Claim Rejections - 35 USC § 112

6. The following is a quotation of 35 U.S.C. 112(b):
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Application/Control Number: 14/304,124 Page 3

Art Unit: 1629

(b) CONCTLUSION.—Thespecification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-ATA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regardsas his invention.

7. Claims 26-31 and 33-38 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA),

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the

subject matter which the inventoror a joint inventor, or for pre-AJA the applicant regardsas the

invention,

A. Claim 26 recite the limitation of “a cyclodextrin selectedfrom the group

consisting of SAE-$-cyclodextrin, hydroxypropyl-y-cyclodextrin and hydroxypropyl-y-

cyclodextrin”, This limitation is vague and indefinite because it is unclear as to the meets

and bounds of the Markush group regarding the instant claimed ‘cyclodextrin’. That is

the compound of ‘hydroxypropyl-y-cyclodextrin’ is recited twice. Therefore, claim 26

and its dependent claims are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-ATA),

second paragraph.

B. Claim 33 recite the limitation of “a cyclodextrin selectedfrom the group

consisting of hydroxypropyl-y-cyclodextrin and hydroxypropyl-y-cyclodextrin”, This

limitation is vague and indefinite because it is unclear as to the meets and boundsof the

Markush group regarding the instant claimed ‘cyclodextrin’. That is the compound of

‘hydroxypropyl-y-cyclodextrin’ is recited twice. Therefore, claim 33 and its dependent
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claims are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second.

paragraph.

8. The following is a quotation of 35 U.S.C. 112(d):

(d) REFERENCE IN DEPENDENT FORMS.—Subject to subsection (e), a claim in dependent form
shall contain a reference to a claim previouslyset forth and then specify a further limitation of the
subject matter claimed. A claim in dependent form shall be construed to incorporate byreference all the
limitations of the claim to whichit refers.

The following is a quotation of 35 U.S.C. 112 (pre-ATA), fourth paragraph:

Subject to the [fifth paragraph of 35 U.S.C. 112 (pre-AIA)], a claim in dependent form shall contain a
reference to a claim previouslyset forth and then specify a further limitation of the subject matter
claimed. A claim in dependent form shall be construed to incorporate byreferenceall the limitations of
the claim to whichit refers.

9. Claim 34 is rejected under 35 U.S.C. 112(d) or pre-AIA 35 U.S.C. 112, 4th paragraph, as

being of improper dependentform for failing to further limit the subject matter of the claim upon

which it depends, orfor failing to include all the limitations of the claim upon which it depends.

Here, claim 33 for which instant claim 34 dependsrecite the limitation/compoundof

“benzalkonium chloride’, and as a result instant claim 34 fails to furtherlimit the subject matter

of instant claim 33 upon which it depends. Applicant may cancel the claim(s), amend the

claim(s) to place the claim(s) in proper dependent form, rewrite the claim(s) in independent

form, or present a sufficient showing that the dependent claim(s) complies with the statutory

requirements,

Double Patenting

10. The nonstatutory double patenting rejection is based on a judicially created doctrine

groundedin public policy (a policy reflected in the statute) so as to prevent the unjustified or
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improper timewise extension ofthe “right to exclude” granted by a patent and to prevent possible

harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where

the claims at issue are not identical, but at least one examined application claim is not patentably

distinct from the reference claim(s) because the examined application claim is either anticipated

by, or would have been obviousover, the reference claim(s). See, e.g., Jn re Berg, 140 F.3d

1428, 46 USPQ2d 1226 (Fed. Cir. 1998); fa re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.

Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686

F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA

1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may

be used to overcome an actual or provisional rejection based on a nonstatutory double patenting

ground provided the reference application or patent either is shown to be commonly owned with

this application, or claims an invention madeasa result of activities undertaken within the scope

of a joint research agreement. See MPEP § 717.02 for applications subject to examination under

the first inventor to file provisions of the ATA as explained in MPEP § 2159. See MPEP §§

706.02(1)(1) - 706.02(1)(3) for applications not subject to examination underthefirst inventor to

file provisions of the AJA. A terminal disclaimer must be signed in compliance with 37 CFR

1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.

Please visit wwwuspte.gov/forms/. Thefiling date of the application in which the form is filed

determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/ATA/26) should be

used. A web-based eTerminal Disclaimer maybefilled out completely online using web-screens.
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An eTerminal Disclaimer that meets all requirements is auto-processed and approved

immediately upon submission. For more information about eTerminal Disclaimers, refer to

hitp://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-Lisp.

11. Claims 26-29 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1-3 of U.S. Patent No. 8,791,154 B2 (hereinafter refers to as Gamache

et al.). Although the claimsat issue are not identical, they are not patentably distinct from each

other because both the composition of the instant claims 26-29 and the composition of claims 1-3

of Gamacheet al. have similar structural features.

 

14/304,214 US 8,791,154 B2 

26. An aqueous ophthalmic solution 1, An aqueous ophthalmic solution for
for treatment of ocular allergic
conjunctivitis, the solution
comprising: at least 0.67 w/v% conjunctivitis, the solution
olopatadine dissolved in the solution;
PEG having a molecular weight of
200 to 800; polyvinylpyrrolidone; a olopatadine dissolved in the solution;
cyclodextrin selected from the group
consisting of SAE-B-cyclodextrin,
hydroxypropyl-y-cyclodextrin and 300 to 500; polyvinylpyrrolidone;
hydroxypropyl-y-cyclodextrin; and
water.

27. A solution as in claim 26 further benzalkonium chloride; and water.

comprising benzalkonium chloride.
28. A solution as in claim 27 further 2. A solution as in claim 1 further

treatmentof ocular allergic

comprising: at least 0.67 w/v %

PEG having a molecular weight of

hydroxypropyl-y-cyclodextrin; 

 

 

  
comprising borate. comprising borate.
29. A solution as in claim 28 further 3. A solution as in claim 2 further

comprising a polyol. comprising a polyol.
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That is the composition ofthe instant application is generic to the composition of

Gamacheetal. or in other word claims 26-29 are anticipated by claims 1-3 of U.S. Patent No.

8,791,154 B2.

Hence, the examined claims would be obviousoverthe claims of U.S. Patent No.

8,791,154 B2.

12. Claims 26 and 28-31 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 4-6 of U.S. Patent No. 8,791,154 B2 (hereinafter refers to as Gamache

et al.). Although the claimsat issue are not identical, they are not patentably distinct from each

other because both the composition of the instant claims 26 and 28-31 and the composition of

claims 4-6 of Gamacheet al. have similar structural features.

14/304,214 US 8,791,154 B2 
26. An aqueous ophthalmic solution for|4. An aqueous ophthalmic solution for
treatment of ocular allergic
conjunctivitis, the solution comprising:
at least 0.67 w/v% olopatadine dissolved|conjunctivitis, the solution comprising:
in the solution; PEG having a molecular
weight of 200 to 800;
polyvinylpyrrolidone; a cyclodextrin 1.0 w/v % olopatadine
selected from the group consisting of
SAE--cyclodextrin, hydroxypropyl-y-
cyclodextrin and hydroxypropyl-y- 6.0 w/v % PEG having a molecular
cyclodextrin; and water. . : .
30. A solution as in claim 26 wherein the weight of 300 to 500; 2.0 wiv % to 6.0
concentration of olopatadine is no w/v % polyvinylpyrrolidone;
greater than 1.0 w/v%. at least 0.5 w/v % but no greater than 2.0

treatmentof ocularallergic

at least 0.67 w/v % but no greater than

dissolved in the solution; 2.0 w/v % to

 

 

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 165



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 166

Application/Control Number: 14/304,12: Page 8

Art Unit: 1629
 

31. A solution as in claim 26 wherein the|w/v % cyclodextrin derivative selected
concentration of PEG is 2.0 w/v% to 6.0

w/y%, the concentration of

polyvinylpyrrolidoneis 2.0 w/v% to 6.0|SAE-B-cyclodextrin, HP-y-cyclodextrin,
w/v% and the concentration of

cyclodextrinis at least 0.5 w/v% but no

from the group consisting of

HP-B-cyclodextrin and combinations

 

 

greater than 2.0 wiv%. thereof; and water.

28. A solution as in claim 27 further 5. A solution as in claim 4 further

comprising borate at a concentration of
comprising borate. at least 0.18 w/v % but less than 0.5 w/v

%,

29, A solution as in claim 28 further 6. A solution as in claim 5 further

comprising a polyol. comprising a polyol.
 

That is the composition of the instant application is generic to the composition of

Gamacheetal. or in other word claims 26 and 28-31 are anticipated by claims 4-6 of U.S. Patent

No. 8,791,154 B2.

Hence, the examined claims would be obvious over the claims of U.S. Patent No.

8,791,154 B2.

13. Claims 33-36 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1-3 and 15 of U.S. Patent No. 8,791,154 B2 (hereinafter refers to as

Gamacheet al.). Although the claimsat issue are not identical, they are not patentably distinct

from each other because both the composition of the instant claims 33-36 and the composition of

claims 1-3 and 15 of Gamacheetal. have similar structural features.

14/304,124 US 8,791,154 B2 

33. An aqueous ophthalmic solution for|1. An aqueous ophthalmic solution for
treatmentof ocular allergic
conjunctivitis, the solution comprising: at
least 0.67 w/v % olopatadine dissolved in

treatment of ocular allergic 
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the solution; PEG having a molecular
weight of 200 to 800;
polyvinylpyrrolidone; a cyclodextrin
selected from the group consisting of
hydroxypropyl-y-cyclodextrin and
hydroxypropyl-y-cyclodextrin;
benzalkonium chloride;

hydroxypropylmethyl] cellulose; and
water.

34. A solution as in claim 33 further

comprising benzalkonium chloride.

conjunctivitis, the solution comprising: at

least 0.67 w/v % olopatadine dissolved in

the solution;

PEG having a molecular weight of 300 to

500; polyvinylpyrrolidone;

hydroxypropyl-y-cyclodextrin;

benzalkonium chloride; and water.
15. A solution as in claim 1 farther

comprising hydroxypropylmethyl
cellulose. 

35. A solution as in claim 34 further

comprising borate.

2. A solution as in claim 1 further

comprising borate. 

36. A solution as in claim 35 further

comprising a polyol.

3. A solution as in claim 2 further

comprising a polyol.

 
That is the composition of the instant application is generic to the composition of

Gamacheetal. or in other word claims 33-36 are anticipated by claims 1-3 and 15 of U.S. Patent

No. 8,791,154 B2.

Hence, the examined claims would be obvious over the claims of U.S. Patent No.

8,791,154 B2.

14. Claims 33, 34, 37, and 38 are rejected on the ground of nonstatutory double patenting as

being unpatentable over claims 21 and 22 of U.S. Patent No. 8,791,154 B2 (hereinafter refers to

as Gamacheetal.). Although the claimsat issue are not identical, they are not patentably distinct

from each other because both the composition of the instant claims 33, 34, 37, and 38 and the

composition of claims 21 and 22 of Gamacheet al. have similar structural features.
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14/304,124

33. An aqueous ophthalmic solution for
treatmentof ocular allergic
conjunctivitis, the solution comprising: at
least 0.67 w/v % olopatadine dissolved in
the solution; PEG having a molecular
weight of 200 to 800;
polyvinylpyrrolidone; a cyclodextrin
selected from the group consisting of
hydroxypropyl-y-cyclodextrin and
hydroxypropyl-y-cyclodextrin;
benzalkonium chloride;

hydroxypropylmethyl cellulose; and
water,

34. A solution as in claim 33 further

comprising benzalkonium chloride.

37. A solution as in claim 33 wherein the

concentration of olopatadine is no greater
than 1.0 wiv%.

38. A solution as in claim 33 wherein the

concentration of PEG is 2.0 w/v% to 6.0

w/v%, the concentration of

polyvinylpyrrolidone is 2.0 w/v% to 6.0
w/v% and the concentration of

cyclodextrin is at least 0.5 w/v% but no
greater than 2.0 w/v%.

 
US 8,791,154 B2

21. An aqueous ophthalmic solution for

treatment of ocular allergic

conjunctivitis, the solution comprising:

at least 0.67 w/v % but no greater than

1.0 w/v % olopatadine dissolved in the
solution; 2.0 w/v % to 6.0 w/v % PEG

having a molecular weight of
300 to 500; 2.0 w/v % to 6.0 w/v %

polyvinylpyrrolidone; at least 0.5 w/v %

but no greater than 2.0 w/v %

hydroxypropyl-y-cyclodextrin; greater
than 0.003 w/v % butless than 0.03 w/v

% benzalkonium chloride; and water;

wherein the pH ofthe solution is 6.0 to

7.8 and the osmolality of the solution is

200 to 400 mOsm/kg.

22. A solution as in claim 21 further

comprising at least 0.15 w/v % but no

greater than 1.0 w/v %

hydroxypropylmethy] cellulose.

That is the composition of the instant application is generic to the composition of

Gamacheetal. or in other word claims 33, 34, 37, and 38 are anticipated by claims 21 and 22 of

U.S. Patent No. 8,791,154 B2.

Hence, the examined claims would be obviousoverthe claims of U.S. Patent No.

8,791,154 B2.
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Allowable Subject Matter

15. Claims 32 and 39 are objected to as being dependent upon a rejected base claim, but

would be allowable if rewritten in independent form includingall of the limitations of the base

claim and any intervening claims.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MY-CHAU T. TRAN whosetelephone numberis 571-272-0810.

The examiner can normally be reached on Monday - Friday: 8:00 - 4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Jeffrey S. Lundgren can be reached on 571-272-5541. The fax phone numberfor 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. If 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.

/MY-CHAUT. TRAN/

Primary Examiner, Art Unit 1629 February 8, 2016
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CASE PAT903988-US-CNT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF Art Unit: 1629

Carreras Perdiguer , Nuria et al. Examiner: Tran, My Chau T

APPLICATION NO: 14/304124 Conf. No.: 1002

FILED: June 13, 2014

FOR: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC
COMPOSITION

MS: Amendment
Commissionerfor Patents
PO Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE

DearSir or Madam:

This paper is submitted in response to the Office Action dated February 12, 2016 for

which the three-month date for response is May 12, 2016.

Applicants believe that no extension of time is required. However, if the U.S. Patent Office

deemsany fees to be deficient or absent, consider this paragraph such a request and authorization

to deduct said fees from Novartis Deposit Account No. 19-0134.

Allowance of the application is respectfully requested.

Amendmentsto the Claimsare reflected in the listing of the claims which begins on

page 2 of this paper.

Remarks/Argumentsbegin on page4 of this paper.
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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:

Claims 1-25 (canceled)

Claim 26 (currently amended): An aqueous ophthalmic solution for treatment of ocular allergic

conjunctivitis, the solution comprising:

at least 0.67 w/v% olopatadine dissolved in the solution;

PEG having a molecular weight of 200 to 800;

polyvinylpyrrolidone;

a cyclodextrin selected from the group consisting of SAE-B-cyclodextrin, hydroxypropyl-

B-cyclodextrin hydraxspropy+ycyctedexdrin and hydroxypropyl-y-cyclodextrin; and
water.

Claim 27 (original): A solution as in claim 26 further comprising benzalkonium chloride.

Claim 28 (original): A solution as in claim 27 further comprising borate.

Claim 29 (original): A-solution as in claim 28 further comprising a polyol.

Claim 30 (original): A solution as in claim 26 wherein the concentration of olopatadine is no

greater than 1.0 w/v%.

Claim 31 (original): A solution as in claim 26 wherein the concentration of PEG is 2.0 w/v% to

6.0 w/v%, the concentration of polyvinylpyrrolidone is 2.0 w/v% to 6.0 w/v% and the

concentration of cyclodextrin is at least 0.5 w/v% but no greater than 2.0 w/v%.

Claim 32 (original): A solution as in claim 26 wherein the solution provides more than a 1.0

unit difference relative to vehicle in relief of redness at onset of action according to FDA

accepted CAC model.

Claim 33 (currently amended): An aqueous ophthalmic solution for treatment of ocularallergic

conjunctivitis, the solution comprising:

at least 0.67 w/v % olopatadine dissolved in the solution;

PEG having a molecular weight of 200 to 800;

polyvinylpyrrolidone;
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a cyclodextrin selected from the group consisting of hydroxypropyl-B-cyclodextrin

hydroxypropy+-y-cyclodextria and hydroxypropyl-y-cyclodextrin;

benzalkonium chloride;

hydroxypropylmethyl cellulose; and
water.

Claim 34 (canceled)

Claim 35 (original): A solution as in claim 34 further comprising borate.

Claim 36 (original):©Asolution as in claim 35 further comprising a polyol.

Claim 37 (original): A solution as in claim 33 wherein the concentration of olopatadine is no

greater than 1.0 w/v%.

Claim 38 (original): A solution as in claim 33 wherein the concentration of PEG is 2.0 w/v% to

6.0 w/v%, the concentration of polyvinylpyrrolidone is 2.0 w/v% to 6.0 w/v% and the

concentration of cyclodextrin is at least 0.5 w/v% but no greater than 2.0 w/v%.

Claim 39 (original): A solution as in claim 33 wherein the solution provides more than a 1.0

unit difference relative to vehicle in relief of redness at onset of action according to FDA

accepted CAC model.
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REMARKS

The Office Action of February 12, 2016 rejected claims 26-31 and 33-38 and objected to

claims 32 and 39, but indicated those latter claims as being allowable if rewritten in independent

format. Applicants thank Examiner Tran for the indication of allowed and allowable subject matter.

The Office Action rejected claims 26-31 and 33-38 under 35 USC 112 and/or for Non-Statutory type

Double Patenting. By this Amendment, Applicants have amendedthe claims to overcome the 112

rejections and have filed a terminal disclaimer to overcome the double patenting rejection.

Specifically, Applicants have amended claims 26 and 33 and canceled claim 34. Applicants

respectfully request that the claims of the present application be formally allowed.

I. Claim Rejections under 35 USC 112

The Office Action rejected claims 26 and 33 for improperly reciting hydroxypropyl-y-

cyclodextrin twice in a markush group. By this amendment, Applicants have amended claims 26

and 33 such that one occurrence of hydroxypropyl-y-cyclodextrin now reads hydroxypropyl- 6-

cyclodextrin in order to overcomethe rejection.

The Office Action rejected claim 34 as failing to further limit the claim from which it depends.

Applicants have canceled claim 34 makingthis rejection moot.

II. Double Patenting

The Office Action rejected claims 26-31 and 33-38 underthe judicially created doctrine of

obviousness-type double patenting as being unpatentable over U.S. Patent No. 8,791,154 Bz.

Applicants submit herewith a terminal disclaimer making this rejection moot.

In view of the above, Applicants respectfully request formal allowance of the present

application.
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CONCLUSION:

Applicants respectfully request allowance of the claims of the present application. Should

the Examiner have any questions regarding this Amendment, please feel free to contact the

undersigned attorney at the phone numberlisted below.

Respectfully submitted,

/Scott A. Chapple, 46,287/
 

Novartis Pharmaceuticals Corporation Scott A. Chapple
One Health Plaza, Bldg. 433 Attorney for Applicant
East Hanover, NJ 07936 Reg. No. 46,287
18175518793

Date: 11 May 2016
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVERA “PRIOR” PATENT PAT903988-US-CNT

In re Application of: Gamache, Danieletal.

Application No.: 14/304124

Filed: June 13, 2014

For, HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

The applicant, Alcon Research, Ltd. , ownerof 100 percent interestin the instant application hereby
disclaims, except as provided below,the terminal part of the statutory term of any patent granted on the instant application which would extend
beyondthe expiration date of the full statutory term of prior patent No. 8791154 as the term of said prior patentis presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patentlater:

expires for failure to pay a maintenancefee:
is held unenforceable;
is found invalid by a court of competent jurisdiction;
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;
hasall claims canceled by a reexamination certificate:
is reissued; or
is in any mannerterminated prior to the expiration ofits full statutory term as presently shortened by any terminaldisclaimer.

Checkeither box 1 or 2 below,if appropriate.

1.L| The undersignedis the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._46287

/Scott A. Chapple, 46,287/ 11 May 2016
Signature Date

Scott A. Chapple
Typed or printed name

 

Head of Pharma Patents. 817 551 8793
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may becomepublic. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

 
This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO.
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTOTHIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9198 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuantto the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information Solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may bedisclosed to the Departmentof Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidenceto a court, magistrate, or administrative tribunal, including disclosures to
opposing counselin the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Memberof
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuantto 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agencyfor purposesof National Security review (35 U.S.C. 181) and for review pursuantto
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
GeneralServices,or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be madein accordance with the GSA regulations governing inspection of recordsfor this
purpose, and anyotherrelevant (/.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR1.14, as a routine use, to the public if the record wasfiled in an application which
became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.
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 becomesaware ofa violation or potential
violation of law or regulation.

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 214



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 215

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (03-15)
Approved for use through 07/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

  

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

  Application Number 4304124

2014-06-13

 

  Filing Date 
 First Named Inventor | Daniel A. Gamache

Art Unit 1629 

Examiner Name | TRAN, MY CHAU T
Attorney Docket Number PAT903988-US-CNT

     
 

U.S.PATENTS [Remove] 

Examiner] Cite Kind
Initial” |No—|Patent Number Code’
 

 

 

1871865

402609

342620

985310

316483

 

687646

 

977376

6399508

 
 

 
If you wish to add additional U.S. Patentcitation information please click the Add button. Add

EFS Web2.1.17

  
Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

astillo et al.

Nameof Patentee or Applicant
Issue Date of cited Document

989-10-03

9894-08-30

9989-11-16

 

 

 

 

  
Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 215



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 216

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

14304124

2014-06-13 

First Named Inventor | Daniel A. Gamache 
Art Unit 1629 

Examiner Name 
U.S.PATENT APPLICATION PUBLICATIONS

 
Attorney Docket Number

TRAN, MY CHAU T

PAT903988-US-CNT
 
 

Kind
Code’

Publication
Number

P0050239745

P0080139531

Examinet! cite NoInitial
Publication
Date

Nameof Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

 

 

P0090136598

P0090156568

P0100010082

hapin et al.

pees
pve

PO09-06-18

P005-10-27 Abelsonet al.

ughesetal

 

HONGet al.

 
 

 
 

 Examiner}
Initial”

EFS Web2.1.17

 
_ Ppeo

 
 
 

 
 

B1

B2

B1  

 
  Kind|Publication

Code4! Date

1987-03-18 
 1987-09-09

 
 

1997-10-08

 
Pages,Columns,Lines
where Relevant

Passagesor Relevant
Figures Appear

  

  
 

Nameof Patentee or

Applicant of cited
Document

everet al.

Oshimaetal.

 

 

   
 

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 216



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 217

 

Application Number

Filing Date

14304124

2014-06-13
 

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT
First Named Inventor | Daniel A. Gamache 

_ Art Unit
( Not for submission under 37 CFR 1.99)

1629
 

Examiner Name 

     
TRAN, MY CHAU T[ExaminerName[TRANMY.GHAUT

Attorney Docket Number PAT903988-US-CNT
 

 
 

raff et al.

hompsonetal.

 
hopadeetal.

 
 

Alcon Research, Ltd.

If you wish to add additional Foreign Patent Documentcitation information please click the Add button

 

 

  
 

 

  
 

 
 

 
NON-PATENT LITERATURE DOCUMENTS  Remove
 

publisher, city and/or country where published.

Ophthalmology, Volume 125, Number6, pp. 797-804.

 
EFS Web2.1.17

Include nameof 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), TS

ABELSONetal., “Combined Analysis of Two Studies Using the Conjunctival Allergen Challenge Model to Evaluate
Olopatadine Hydrochlonde, a New Ophthalmic Antiallergic Agent With Dual Activity,” American Journal of

ABELSON and ANDERSON, “Demystifying Dumulcents,” Review of Ophthalmology, November 2006, pp. 122-125.

ANSEL, Howard C., Pharmaceutical Calculations, 13th Ed., Wolters Kluwer, 2010, pp. 82-83.
 

 
Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 217



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 218

 

 
Application Number 14304124

Filing Date 2014-06-13 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name TRAN, MY CHAU T

Attorney Docket Number PAT903988-US-CNT

 

   
HAUDHARIet al., “Solubility enhancement of hydrophobic drugs using synergistically interacting cyclodextrins and
osolvent,” Current Science, 1586 Volume 92, Number 11, 10 June 2007; pp 1586-1591.

HOI,et al., “Late-phase reaction in ocular allergy,” Current Opinion in Allergy and Clinical Immunology, 2008, Volume
, Pp. 438-444.

ENNARO,Alfonso R., Remington: The Science and Practice of Pharmacy, Philadelphia College of Pharmacy and
Science, 1995, Volume 1, pp. 613-627.

ENNARO,Alfonso R., Remington: The Science and Practice of Pharmacy, Philadelphia College of Pharmacy and
Science, 1995, Volume 2, pp. 1563-1576.

IARADA,A., “Preparation and structures of supramolecules between cyclodextrins and polymers,” Coordination
hemistry Reviews, 148, 1996, pp. 115-133.

JANSOOKetal., “CDs as solubilizers: Effects of excipients and competing drugs,” International Journal of
Pharmaceutics, 379, 2009, pp. 32-40.

IDE, David R., CRC Handbook of Chemistry and Physics, CRC Press, 2006, pp. 6-4 — 6-5.

OFTSSONetal., “Cyclodextrins in eye drop formulations: enhancedtopical delivery of corticosteroids to the eye,”
Acta Ophthamologica Scandinavica, 2002, pp. 144-150.

= =

OFTSSONetal., “The effect of water-soluble polymers on the aqueoussolubility and complexing abilities of R-
yclodextrin,” Intemational Journal of Pharmaceutics, 1998, Volume 163, pp. 115-121.

i]

OFTSSON,etal., “Pharmaceutical Applications of Cyclodextrins. 1. Drug Solubilization and Stabilization,” Journal of
Pharmaceutical Sciences, October 1996, Volume 85, Number10, pp. 1017-1025.

w

ANDI etal., “Synergistic Effect of PEG-400 and Cyclodextnn to Enhance Solubility of Progesterone,” AAPS
PharmSciTech 2003; 4 (1), pp 1-5.

= »

  
EFS Web2.1.17

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 218



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 219

 

 
Application Number 14304124

Filing Date 2014-06-13 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name TRAN, MY GHAU T

Attorney Docket Number PAT903988-US-CNT

 

   
= uo PATANOL® Label, Revised August 2002.

PATADAY® Label, Revised August 2010.

os! PATANASE®Label, Revised March 2008.

Polyvinylpymolidone K 30, http:/Avwww4_mpbic.com/ecom/docs/proddata.nsfi(webtds2}/102787, pp. 1-2.

PROUD,et al., “Inflammatory mediator release on conjunctival provocation of allergic subjects with allergent
provocation of allergic subjects with allergen,” Mediator generation in ocularallergy, 1889, Volume 85, Number5, pp.

SHARIF,et al., “Characterization of the Ocular Antiallergic and Antihistaminic Effects of Olopatadine (AL-4943A), a
ovel Drug for Treating Ocular Allergic Diseases,” The Journal OF Pharmacology and Experimental Therapeutics,
996, Volume 278, Number3, pp. 1252-1261.

SWEI, et al., “Viscosity Correlation for Aqueous Polyvinylpyrrolidone (PVP) Solutions,” Journal of Applied Polymer
Science, 2003, Volume 90, pp. 1153-1155.

nited States District Court for the District of Delaware, Complaint, Alcon Research, Ltd. v. Watson Laboratories, Inc.
Pt al., December 16, 2015, pages 1-16.

nited States District Court for the District of Delaware, Defendants’ Answer, Separate Defenses, and Counterclaims,
Alcon Research, Ltd. v. Watson Laboratories, Inc. et al., February 29, 2016, pages 1-26.

i]wo

nited States Patent and Trademark Office Before the Patent Tnal and Appeal Board,Petition for Inter Partes Review,
Argentum Pharmaceuticals LLC v. Alcon Research, Ltd., U.S. Patent No. 8,791,154, February 2, 2016, pages 1-60.

hosg

ADEetal., “Ophthalmic antihistamines and H1—H4 receptors,” Current Opinion in Allergy and Clinical Immunology,
P012, Volume 12, Number 5, pp. 510-516.

i]uo

  
EFS Web2.1.17

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 219



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 220

 

Application Number 14304124

Filing Date 2014-06-13 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name TRAN, MY CHAU T

Attorney Docket Number PAT903988-US-CNT

 

   
ATSON LABORATORIES,INC., Notification of Certification for U.S. Patent No. 8,791,154 Pursuantto § 505(j)(2\B)

iv) of the Federal Food, Drug, and Cosmetic Act, November 3, 2015, pages 1-25. 
If you wish to add additional non-patentliterature documentcitation information please click the Add button

EXAMINER SIGNATURE

*EXAMINER:Initial if reference considered, whetherornotcitation 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.

‘ See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP $01.04. ? 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 precedethe serial number of the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check markhereiff
English language translation is attached.

  
 

EFS Web2.1.17

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 220



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 221

 

Application Number 14304124

Filing Date 2014-06-13 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor | Daniel A. Gamache
Art Unit 1629

Examiner Name TRAN, MY CHAU T

Attorney Docket Number PAT903988-US-CNT

 

   
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement wasfirst cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to thefiling of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attachedcertification statement.

<The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

XX  Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature. 

Signature ‘Scott A. Chapple, 46,287/ Date (YYYY-MM-DD) 2016-05-10  Name/Print Scott A. Chapple Registration Number 46287   
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U_S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

 
EFS Web2.1.17

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 221



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 222

Privacy Act Statement
 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
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Description

The present invention relates to new chemical compounds which have potertt antihistaminic activity, to
processes for preparing them and to their usa in medicine. Belg. Patent 623 259, Neth. Patent Appl. 6
407 758, Neth. Patent Apol. 6 411 861 and Belg. Patent 641 498 disciose a group of 11-[(diaikylamino)-
alkylidene]-6,1 1-dihydredibenzio,sjoxepine as psychotherapeutic agents the most outstanding of which
is the compound named, (11-(2-(dimethylamine)propylideng)-4,1 f-dihydrodibenzib,ejoxepin), and herein-
after referred to by its generic name, doxepin. Doxepin has been accepted as an antidepressant in
human clinical chemotherapy and an antipruritic for veterinary use.

Published European Patent Application No 130 555 discloses compaunds of formula:

 
wherein Ri represents a cyano group, a S-tetrazaly! group, a carhamoy! group or -COgRis [wherein As
represents a hydrogen atom, an alky! group having 1 to 5 carbon atoms or a 1-{ethoxycarbonyloxy}athyi
group, and Re represents a 4-aikylpiserazins group (wherein the alkyl group has 1 fo 5 carben atoms), a
3-quinuclidinylamino group or —K-(CHoajr-NRaRs (wherein X represents -NH~, -G-- or ~O-, Aig and Ag
are same er different and each represents an aiky! group having 7 io 5 carbon atoms and n represents 2
oF 3); and ihe pharmaceutically acceptable acid addition salts or metal salts thereof, which compounds
are said te exhibit anti-allergic activity.

We have now discovered that a group of carboxylic acid derivatives of doxepin possess surprisingly
potent antihisiaminic and antiasthmatic properties. in this invention, compound @)-11-(3-(dimethylamino)-
propylidene)-6, 1 1-dihydracibenz[b,eJoxepin-2-carboxylic acid exhibits extremely good antihistaminic ac-
‘tivity In vive.

Accordingly this invention provides a compound ofthe formula (}},

  
CH(CHa):NRER3

)

or a sali, ester or amide thereof; wherein Rt is -CH2-O- or -O- GHa~;
R2 and RS are the same or different and are each hydrogen, C4 alkyl or taken together with the nitro-
gen comprise a nifragen-eontaining heterceyclic ring having fourto six ring members; :
Ai‘ is a single bond or a C17 bivalent aliphatic hydrocarbon group and may be joined to the aromatic ring
system at the 2, 2, 8 or 9 positions. nis 0 to 3.

Gf the compounds of formula (§ those of formula (i}, wherein Rl ls as defined herein above, and Fé is
a single bond or -CH=CH-, are preferred.

 
CHUCHaNICH3)2

(Hf)

The most preferred compounds of formula (1, are those of formula (Ha) wherein Aé is as defined for
formula (i)

2
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CHICH22NiCHy)2

(HA)

Examples of compounds of formula (HA} include:

(1) @)-11-(3-(Dimethylamino}propyliden}-6, 1 1-cihydrodibenz[b,sloxepin-2-carboxylic acid
(2) (E)-11-(3-(Dimethylaminajpropytideng}-6, 11-dihydradibenzib,sloxepin-2-carboxylic acid
43) (E}-11-45-(Dimethylarninojpropylidens)-6, 11-dihydrodibenzib,sloxepin-d-carhoxylis acid
4) (2-17-+3-(Dimethylamine)propylidene}-8, 1 1~dihydrodibenzfh,eloxepin-3-carboxylic acid
(5) (E)-11-(-(Dimethylaminojeropylidane)-6, 1 1-dihydrodibenzih,aloxepin-g-carboxylic acid
(8} (2)-14-3-(Dimethyiarnine}propylidene)-6, 11 -~dihydradibenz[b,eloxepin-8-carboxylia acid
(7) (E}11+4(4-(Dimethylaminejorepylidene)-S, 11-dihydradibenzih,sloxepin-9-carboxylic acid
(8) (Z)-14-3-(Dimethylaming}propylidene)-6, 1 1-dihydredibenz[b,ejaxepin-9-carboxylic acid
(9) (E)-11-{3-(Dimethylarinojprapylidens)-6, 1 1-dihydredibenzib,s]oxepin-2-acrylic acid
(10) (2)-11-(@-(Dimethylamino}propylidene}-6, 1 1-dihydredibenz[b,sJoxepin-2-acrylic acid

The cernpounds of the present invention exist in either the cis (2) or trans (E} isomers (in relatian to
the bridge oxygen in the case of formula (HA). if the compounds of formula (}} or (1) contain a double
bond in the acid bearing side chain, i.e. A4 or RS, there exists a second possibility of Z and £ isomeric
forms. All such geemetric isomers and the isomeric mixture of these compounds are included within the
scope of the present invention. Salis, amides and esters of the compounds of the formula (i} and (8) are
included within the scope of the invention. While esters and amides of the compoundsof the formulae (}}
and (i) have antihistarnine activity in their own right, they may also be useful intermediates in the prepa-
ration of the carboxy compounds of the formulae () and (if). Amides derived from ammonia, primary
amines or amino acids, such as giycine, are particularly suitable. Suitable esters include conventional
ester groups known to be useful for protecting carboxylic acid groups such as Cys alky! esters wherein
the alky! group is straight or branched chain and is optionally substituted by halogen. Aiky! esters (Cy-4)
are particularly preferred,

Solvates of the compounds of the formulae 4) and (4) are also included within the scope of the
present invention. Preferred solvates include hydrates and Ci-4 alkanolates.

Salts of the compounds of formula (1) may be either acid addition salts or salts formed with the carbox-
ylic acid group. Acid addition salts are preferred but salis jormed from the carboxylic acid group may be
particularly useful in preparing the corresponding carboxy compound. When used in medicine, the salts
of the cornpeunds of formulae (ij and {i} should be both pharmacologically and pharmaceutically accept-
able, but non pharmaceutically acceptable salis may conveniently be used to prepare the free active
compound or pharmaceutically acceptable salts thereof and are not exciuded frorn the scope of this in-
vention. Such pharmacologically and pharmaceutically acceptable acid addition salts include, but are not
limited to, those prepared from the following acids: hydrochloric, sulphuric, nitric, phosphoric, maicic,
salicylic, toluené-p-suiphoenie, tartaric, citric, methanesuichonic, formic, malonic, isethionic, succinic,
naphthalene-2-sulphonic and benzenesulphonic. Also, pharmaceutically acceptable salts can be pre-
pared as ammonium salts, alkaline metal or alkaline earth salis, such as sodium, potassium or calcium
salts of ihe carboxylic acid group.

The present invention aiso provides analogous metheds for preparing compounds of formula {}, for
example:

a) () A compound of formula (8 may be prepared via the well known Wittig method (e.g., U.S. Patents
3,354,155 and 3,509,175) by reaction of a compound of jormuta (iH).

 
CHT}

3

OCNN0S

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 225



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 226

40

15

20

30

36

40

45

So

60

65

EP @ 214 779 Bt

The Wittig reagent, PhaP=CH(CH2}jaNR2Rg;/e., formula {IV}, is conveniently

(CeatssP=CH(CHanNAeRe (WV)

prepared by reacting @ compound of the formula PhaPCHe(CHajaNRefabr, with a strong base, such as
sodium hydride or Ci-g alky! lithium in a suitable inert solvent, such as tetrahydrofuran or dimethoxy-
ethane at or near room temperature. [i will be appreciated by those skilled in the art of organic chemistry
that protection of the carboxy group may be desirable or required prior to the Witig reaction and depra-tection after the reaction.

{i} A compound of formula (1) also may be prepared via the well known Grignard conditions (e.g., Belg.
623 259) in which a Grignard reagent, i.e. R2R3NCHsCH2CHeMg X where X is a halagenatom, is reacl-
ed with a compoundof formula (11!), followed by dehydration with a sirong acid.

b) A compound of formula (i) wherein Ré is a single bond can be prepared by carboxylation of a com-
pound of formula (V)

 
CH(CHa}aNR2R2

(¥)

wherein Ri, R2, A? and n are as defined, vide supra and X is a hydrogen ar halogen atom (suitably a bro-
mine or chlorine atom aitached directly to the ring system in the 2, 3, 8 or 9 positions. For exarnpie, a com-
pound of formula (V) can be treated with a metalating agent such as butyllithium followed by a reaction
with carbon dioxide. When X is hydrogen separation of isomers may be required to obtain the desired
compound of formula {I}. When X is a halogen atom, a compound of formula (V) can be reacted with mag-
nesium in an appropriate salvent followed by reaction with carbon dioxide via the Grignard procedure
(the Merck index, ninth ed., page ONA-38, Merck and Go., Rahway, Now. (1978).

c} A compound of formula (}} wherein Ré is other than a single bond can be synthesized by reacting a
compound of formula {V) (wherein X is a halogen ator) with a cornpound of formula (Vi),

CHo=CH-RE-COR?=(Vj

wherein AS is a O-5 bivalent aliphatic hydrocarbon and A? is a removable carboxylic acid protecting
group such as one derived from a reaction of the carboxylic acid group which has been activated (e.g.
converted to an acy! chloride) with an alcohol or amine. In sore cases this reaction may need to be facili-
jated by a palladiumcatalyst (J. Org. Chem. 42, 2903-8807 (1977). A variation of this method involves a
reaction af a compound af formula (VII) with a compound of formula Vi in a similar manner, vide supra,
followed by catalytic reduction of the doubie bond in the carboxylic bearing side chain that fallewed by
the Wittig reaction described in Section a) (0 or (i), vide supra. The carboxylic acid groups may then be
regenerated by deprotection if required.

d) When the preparation of a compound of the formuia (i) wherein R4 is CH=CH Is required, a com-
pound of the formula (V1)

 
(VIE}

wherein Al is as defined, vide supra and X Is halogen can be reacied with acrylic acid or an acrylic acid
ester, with use of a catalyst if needed, by a method analogous to that described in b), vide supra, fol-
lowed by a Wittig reaction as described in part a) (} or (i), vide supra. The carboxylic acid can be regen-
arated by deprotection if desired.
A compound of formula (V1) may be prepared by reacting a compound of farmuta (Vi.

4
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(VE)

wherein Rl and X are as detined, vide supra with a dehydrating agent such as (GF3G0)20/BFa-OEte.
ie) It is possivie to convert one compound of the formula (il) to another compound of the formula (i)

by methads well known to those skilled in the art, for example the reduction of one or more doubla bonds
or dé-esterification of an ester group ar hydrolysis of an amide, followed by a Wittig reaction with
PhePeCHe(GHe)nNReRs as described, vide supra.

{8 A compound of formula (Vil) can be converted to a Grignard reagent or an organolithium reagent
by methods well known io those skilled in the art (after protecting the COaH group) then reacted with
dimethyl formamide io obtain the corresponding aldehyde. Such an aldehyde can be converted fo an acid
by oxidation or reaction with a trialkyl phosphorium acetate or an equivalent. By methods well known in
the art of organic chemistry, after depratecting such an acid can be dehydrated as deseribed in d}, vide
supra to give a compound of formula (ii).

{g) A compound of the formula (V)} where X Is halogen can be reacted with a metai(1) cyanide, such as
cuprous cyanide to give a corresponding earbenitrile derivative, which can then be converted to come
pounds of formuta {1}, ag the carboxylic acid via hydrolysis.
Those intermediates that are novel form an important further aspect of the present invention.

{h) intercanversion of compounds of the formula (1) is passibie, ¢.g., by hydrolysis of esters, amides
and by isomerization about ihe multiple bonds whan such bonds are present or by selective reduction of
multiple bonds when such bonds are present.

The compounds of this invention having antiallergic activity may be used for the same indications as
clinically used antiasihmatic compounds, namely to help to control broncheconstriction or brochaspasim
characteristic of allergic asthma and exercise induced asthma and the symptoms of bronchoconsiriction.
and bronchospasm resulting from acute or chronic bronchitis. The compounds are believed to inhibit the
release of autacolds (Le. histamine, serotonin and the {ike) from mast ceils and to inhibit directly the anti-
gen-induced production of histamine. Thus, they may be classified as mast cell stabilizers with antihista-
minic action.

The compounds of this invention having antihistamine activity may be used for the same indications as
clinically used antihistamines, namely to relleve detrimental symptoms (caused by histamine release) of
nase stufiness due to colds and vasomotor rhinitis and for the symptomatic conirol of allergic condi-
dons including nasal allergy, perennial rhinitis, urticaria, angioneurofic oedema, allergic conjunctivitis,
food allergy, drug and serum reactions, insect bites and stings and desensitizing reaciions. The com-
pound may also be used in conditions responsive to iis antioruritic activity including allergic dermatoses,
neurodermafitis, anogenital pruritus, and pruritus of non-specific origin such as eczema, and of specilic
gause such as chickenpox, photosensitivity and sunburn. The present invention therefore provides a
method for the symptomatic treatment of allergic conditions by the adrainistration of an effactive amount
of a compound of formula (1). The present invention also provides a method for the antagonism of endog-
enously released histaming by the administration of an effective amount of a compound of formula (i).
The compaundsaf formula ()) are substantially free from sedative effects.

The amount of active compound,ie, a compound of formula ()) required for usein the above conditions
will vary with the compound chosen,the route of administration and the condition and mammal undergoing
ireatment, and is ultimately at the discretion of the physician. A suitable oral dose of the active com-
pound for a mammalis in the range of from 0.003 to 1.0 rg per kilogram body weight per day; preferably
fram 0.04 to 0.24 mg/kg. For example a typical dose for 4 human recipient of compound (1), (Zj-11-(S-
(dimethylaminojpropylidene)-6,1 t-dihydrodipenz[b,eJoxepin-2-carboxylic acid, as the hydragen chioride
salt (see Exarnple 7 and Table 1, vide infra) is between 0.03 and 0.1 mg/kg body weight per day.

The desired daily dose is preferably presented as from one to six sub- doses administered at approori-
ate intervals throughout the day as needed. Where three subdoses of cornpounds of formula {ij} are em~
ployed, each will preferably lie In the range of irom 0.014 to 0.08 mg/kg body weight; for example, a typi-
cat sub-dose of such @ compound for a human recipient is between 1 and 20 rg,for example 4 or 24mg.

While it is possible for a compound of formula (}) to be administered alone as the raw chemical, it is
preferable to present the compound of formuta () as a pharmaceutical jermulation. Thus, the present in-
vention also provides pharmaceutical formulations, both for yeternary and for human medical use,
which comprise a compound of formula (1) together with one er more pharmaceutically acceplable carri-
ats therefor and optionally any other therapsutic ingredients. For example, the active compound may ba
formulated with a sympathomimeiic agent such as the decongestant pseudoephedrine, an antitussive
such ag codeine, an analgesic, an antinflammatory, an antipyretic, or an expectorant. The carrler(s)
must be pharmaceutically acceptable in the sense of being compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof.
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The formulations include those sultable for oral, rectal, topical, nasal, ophthalmic or parenteral
(including subcutaneaus,intramuscular and Intravenous) administration.

The formulations may conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. All methods include the step of bringing the active com-
pound Inte association with a carrier which constitutes one or more accessory ingredients. in general,
the formulations are prepared by uniformly and intimately bringing the active compound into association
with a fiquid carrier or a finely divided solid carrier ar eoth and then, if necessary, shaping the procuct
into desired formulations.

Formulations of the present invention suitable for cral administration may be presented as discrete
unis such as capsules, cachets, tablets or lozenges, each containing a predetermined amount of the ac-
five compound (defined herein as a compound of formula (}}; as a powder or granules: or a suspension
in an aqueous liquid or nonaqueaus liquid such as a syrup, and elixir, an emulsion or a draught. A tablet
may be made by campression or molding, optionally with one or more accessory ingredients. Compressed
tablets may be prepared by compressing in a suitable machine, with ihe active campound being in a free-
flowing form such as a powder or granules whichis optionally mixed with a binder, disintegrant, lubricant,
inert diluent, surface active agent or dispersing agent. Molded tablets comprised of a mixture of the
powdered active compound with any suitable carrier may be made by meiding in a suitable machine.

A syrup may be made by adding the active compound to a concentrated, aqueous soluiion of a sugar
for example sucrose to which may alse be added any accessary ingradient(s). Such accessary ingredi-
ent(s) may include flavourings, an agent to retard crystallization of the sugar or an agent to increase the
solubility of any other ingredient, such as a polyhydric alcohol, for example glycerol ar sorbitol, and gult-
able preservatives.

Formulations for rectal administration may be presented as a suppository with a usual carrier such as
egooa butter, or hydrogenated fais or hydrogenated fatty carboxylic acids.

Formulations suitable for parenteral acrninistration conveniently comprise a sterile aqueous prepara-
tion af the active cornpaund which is preferably isotonic with the bload of the recipient.

Nasal spray formulations comprise purified aqueous solutions of the active compound with preserva-
live agents and isotenic agents. Such forrnulations are adjusied io a pH and isotonic siete compatiblewith the nasal mucous membranes.

Ophihaimic formulations are prepared by a similar method to the nasal spray except that the pH and
isotonic factors are adjusted io match that of the eye.

Topical formuiations comprise the active compound dissolved or suspencled in one or more media such
as mineral oil, petroleum, polyhydroxy alcohols or ether bases used for topical pharmaceutical formula-
tions. The addition af giher accessary ingredients, vide infra, may be desirabie.

In addition to the aforementioned ingredients, the formulations of this invention may further include
one of mofe accessory ingredientis} selecied from diluents, buffers, flavouring agents, binders, disin-
tegrants, surface active agents, thickeners, lubricants, preservatives {including antioxidants) and the
tke.

The present invention also provides the first use of the compounds of formula @} in medicine.
The following Examples are provided by the way of llustration of the present invention and should in

no way be consirued as a limitation thereof. Ail temperatures indicated are in degrees Celsius

Exampie 1: 

a) 2-Bromo-6,1 1-dihydrodibenzih,ejoxepin-1 1-one

2-Bromo-6, 11-dihydrodibenz[b,eloxepin-11-one was prepared as described in US Patent 4,282,365,
Mp. 132-134(LiL mop. 136-139°C). pmir (OMSOvde} 8: 8.43 (d, de2.6 Hz, 1H, Hy}, 7.48-7.89 (m, 5H, aro-
matic), 7.07 (d, J=8.8 Hz, 1H, Ha}, 5.31 (s, 2H, CHeO).

Analysis: Calcd, for CigHgBrOe: G, 58.16; H, 3.14; Br, 27.64. Found: C, 58.20; H, 3.18; Br, 27.73.

6) (EV/(2)-3-(2-Bromo-6,1 1-dihydrodibenz{b,eloxepin-1 1-ylidene)-N,N-dimethy!prapylamine

Anhydrous $-(dimethylamino)propyliriphenyiphosphonium bremide hydrobromide (39.4 ¢., 0.08 male)
was suspended in 450 mi of dry tetrahydrofuran and 100 mL of a solution of n-butyl fthium in hexane (1.6
M) was added dropwise at 0°C under a nitrogen atmosphere during a 36 minute period. Afier ar additian-
al 10 minutes, 2-bromo-6, 11-dihydrodibenz[b,ejoxepin-7 i~ane (16.8 g., 0.06 mole} in 180 mL dry tetrahydro-
furan was added slowly te the deep red selution and the reaction mixture was then refluxed for 18 hours.
The reaction mixture was poured onto ice-water, and the mixture was extracted with diethyl ether. The
ether layer was concentrated under reduced pressure and the residue was suspended in water and then
acidified with 6N hydrachiaric acid. The acidic aqueous layer was washed with hexanes and then was
concentrated ic give a gummy residue. The residue was crystallized from ethyl acetate/methansi to pro-
vide 5.3 g. of pure Z-isomer as its hydrochloride salt, mp. 201-204°C. The mother liquor was chromato-
graphed on 2 silica get column (Waters Associates -Prep. 500} with ethyl acetate/methana! (8:2) to give
an additional 2.55 g. of pure Z-isomer as the hydrochioride salt and 2.78 g. of E-isomer as its hydrechio-
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tide salt, m.p. 230-233°C. pmr (Z-isomer) (DMSO/de) &: 7.25-7.44 (m, SH, aromatic), 6.81 (degenerate d,
J=0.4 Hz, 1H, Ha}, 5.72 @, Je7.1 Hz, 1H, CH=}, 5.22 (s, 2H, CHO}, 3.48 (m, 2H, NCHz), 2.70 im, 2H,
GHe), 2.66 (s, 6H, NMez). pmr (E-isomer) (DMSO/d6) 5: 7.23-7.50 (m, 6H, aromatic), 6.70 (a, J=B.6 Hz,
1H, H4}, 6.10 (1, d=7.2 Hz, iH, CH») $.18 (ors, 2H, GH2O), 3.07 (m, 2H, NCHe), 2.65 (s, 6H, NMes),
2.50 (m overlap with DMSO, 2H, CHa).

¢) (2)-11-(-(Dimethylamino)propylidene}-6, 11-dihydrodibenz[b,e]oxepin-2-carboxylic acid (Compound 1)

A solution of n-butyl lithium in hexane (1.6 M, 3.5 mL) was added dropwise to a solution of 1.8 9. pure
(2)}-3-(2-bromo-6, 11-dihydrodibenz[b,eloxepin-11-ylidene)-N.N-dimethyipropyiamine in 100 mL of dry
tetrahydrofuran at -70°C under a nitrogen atmasphers. After ihe yellowish-orange solution was stirred
at -70°C for 10 minutes, gaseous carbon dioxide was bubbled through the reaction medium te give a pale
yeliow solution. The sciution was allowed to warm gradually io room temperature and was then concentrat-
ed under reduced pressure. The foamy residue was dissolved in water, and the mixture was neutralized
with 1N hydrochloric acid and then extracted with chloroform. Concentration of the chloroform and re-
crystallization of the residue from water gave 0.5 g. pure 2-2-carboxylic acid, mp. 121-120°C. pmr
(CDCig) &: 7.87 (d, JS1 Hz, 1H, Hy), 7.81 (dd, J=7.8, 2.2 Hz, 1H, Hg), 7.25-7.28 (m, 4H, aromatic}, 6.82
(degenerate d, J=8.8 Hz, 1H, Ha}, 6.45 (brs, 1H, GOgH), 5.50 (m, 1H, CH=), 5.20 (br s, 2H, CHaO}, 2.92
(m, 4H, NGHaGHp), 2.86 (s, 6H, Nie). .

Analysis: Caled. for CacHaiNQs90.55 Halk C, 72.07; -H, 6.68; N, 4.20. Found: C, 72.07; H, 6.69; N,448. .

d) (E)-11-(3-(Dimethylamino)propylidine)-6,11-dihydrodibenz[b,eJoxepin-2-carboxylic acid (Compound 2).

Pure (5)-3-(2-bromo-6, 11-dihydradibenz[b,eJoxepin-1 1-ylidene}-N,N-dimethylpropylamine (1.55 g., 4.3
mmale), was treated undernitrogen in cold (-70°C) tetrahydrofuran (100 mL) with 4.4 mmole of n-butyl
ikhium in hexane followed by gaseous carbon dioxide as desorihed for the Z-isomer (Step C}. .

isalation of the (E}-2-carboxylic acid was achieved by through chromatagraphy of the crude product
on a reverse phase G18 semipreparative column eluted with 20% methanol in water (containing 0.1% i-
ethylamine). Recrystailization of the solid product tram water afforded 0.012 g af pure E-2-carhoxylic
acid, m.p. >200°C (decomp.). pmr (CDGIs) &: 7.85 (d. J=2.0 Hz, 1H, Hy), 7.06-7,78 (m, 5H, aromatic),
6.47 (d, Je8.6 Hz, 1H, Ha), 6.28 @, J=4.2 Hz, 1H, CH=), 5.85 (m, 1H, ACH), 4.70 (m, 1H, ArCH), 2.43
(mn, 4H, NCH2CHz2}, 2.28 is, 6H, NMea).

Analysis: Galed. for CapHeiNOs0.50 Had: C, 72.27; H, 6.67; N, 4.21. Found: G, 72.15; H, 6.46; N,4.22,

Example 2: {EV(2)-11-(3-{Dimethvlamino)}propvlidens)-6,11-dihydro-dibenzib.eloxanin-3-carboxvlic acid

a} Methyi 2-(8-bromophenoxymethyljpenzoate

Te a mixture of S-bromophenol (60 g, 0.35 mole) and potassium carbonate (25 g, 0.18 mole) in 260 mL of
N,N-dimethyliormamide was added methyl a-bromo-2-toluate (65 g, 0.28 mole). The reaction mixture was
stirred at room temperature for 18 hours, then heated en a steam bath for 3 hours. The mixture was
poured into ice-water, and the solids were collected by filtration and washed with water to give the erude
product. Analytical sample was obtained by recrystallization from methylene chioride/exanes, rm.p. 84-
25°C. pmr (CBCIs} 8: 8.0 (m, 1H, Hs), 8.93-7.69 (m, 7H, aromatic H), 5.47 (s, 2H, ArCH20), 3.88 (s, 3H,
COeGHs).

Analysis: Caled. for GisHia BrOs: C, 56.09; H, 4.08; Br, 24.88, Found: ©, 56.20; H, 4.12; Br, 24.77,

b) 2-(2-bromephenoxy)methylbenzeie acid

Methyl 2-(2-bromophenoxy)methylbenzeate (24 9) was refluxed in a mixture of 100 mL of 10%sodium
hydroxide and 260 mL of methano! for 3 hours. The reaction mixture was concentrated under reduced
pressure and water was added io the residue. The mixture was then acidified with concentraied hycro-
chlorie acid. Extracting the acidic solution with ethy! acetate and then concentration of the organic layer
gave the 2-(3-bremophenoxy}methy! benzcie acid (25 g) m.p. 158-159°C. pmr (CDCLg) 5: 8.10 (m, 1H, H6),
6.84-7.74 (m, 7H, aromatic H}, 6.16 (brs, 1H, COzH), 5.49 (s, 2H, ArGH20).

Analysis: Caled. for CHubrOs: C, $4.74; H, 3.61; Br, 28.02. Found: ©, 54.65; H, 3.61; Br, 28.08.

¢) 3-Bromo-6, 1 1-dihydrodibenz[b,ejoxepin-11-one

A suspension of 2-(3-bromophenoxymethylibenzoate (35 g, 0.11 mole} in 100 ml ofirifiueraacetic anhy-
dride containing 20 drops of boron trifuoride-ether complex was refluxed for 4 hours, The mixture was
poured into ice-water and then extracted with diethyl ether. Concentration of ether solution under re-
duced pressure and chromatography of the residue on a silica gel column (Waters Associaies, Prep
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500} with hexane/methylene chioride (76:30) gave the pure product (14 g). m.p. 110-112°C, prar (CDCLs)&
8.10 (d, J29.1 Hz, 1H, i), 7.90 (dd, de1.4, 7.6 Hz, 1H, Hin) 7.57 (dt, J=14, 7.4, 7.4 Hz, 1H He), 7.48 (dt,
d=1.4, 7.6, 7.6 Hz, 1H, H9}, 7.38 (dd, d=1.3, 7.8 Hz, 14, Hy), 7.27 (d.J=1.6 Hz, TH, He), 7.24 (dd, Jet 8, 9.4
Hz, 1H, He), 5.18 ¢s, 2H, ArCH20).

Analysis: Caled. for CigHeBrOo: C, 58.16; H, 3.44; Br, 27.64. Found: 6, 56.13; H, 3.18; Br, 27.72.

d) (E)/@)-3-(3-Bromo-6,1 1-dihydrodibenz[b,eloxepin-11-ylideng}-N,N-dimethylpropylamine

Anhydrous 3-(dimethylamino}propyitriphenyiphosphanium bromide hydrobromide (24.5 g, 48.0 mmole},
96 mmole of n-butyl lithium in hexane, and 3-bromo-6, 11-dihydrodibenz[h,ejoxepin-it-one (10 g, 34.6
mmole) were reacted in 580 mL dry tetrahydrofuran by the procedure of Example |, step b. This provided
an (E}/(Z)-(4:3) isomeric mixture of bromoamines (6.0 g). Reorystallization of haif of the mixtures (3.0 g}
from ethyl acetate gave 1.45 g of Z-isomer of 293% siereoisomeric purity (assayed by ’H-NMA) as a
white solid. amr (CDCis) 8: 7.23-7.31 (m, 4H, aromatic H), 6.92-7.05 (m, 3H, aromatic H), 5.91 (t, 1H, CH,
7% E-isomer), 5.60 @, 1H, CH=, 93% Z-isomer) 5.15 (very br s, 2H, ArCH2O), 3.12 (m, 2H, CHe), 2.99
(m, 2H, NCHs}, 2.78 (s, GH, NMez, 93% Z-Isomer), 2.71 (s, 6H, NMe2, 3% E-isomer).

Analysis: Caled. for CisHeoBrNO-1.0 HCI: C, 57.81; H, 5.36; N, 3.55. Found: C, 57.62; H, 5.32; N,3.54.

e) (E)(Z)-11-(3-(Dimethylamino)propylidene)-6, 11-dihydrodibenz[b,ejoxepin-3-carboxylic acid
(Compounds 3/4}

An isomeric mixture E/Z (1:3) of 3-(3-bromo-6, 11-dihydrodibenz[b,e}-1 1-ylidene}-N,N-dimethyipro-
pylamine (3.0 g, 8.6 mmole) in 450 mL dry tetrahydrofuran at -70°C was reacted with 9.4 mmole n-butyl
lithium in hexane followed by gaseous carbon dioxide by the procedure of Exampie 1, step c, ta provide
the corresponding carboxylic acids as an E/Z (1:3) steresisemeric mixture. The mixture was chromato-
graphed on 4 reverse phase PRP-1 semi-preparative column with water/acetonitrie (87:13) to provide
6.08 g of Elsomer (yophilized powder) and 0.50 g of Zisomer (lyophilized powder). pmr (Eisomer)
(CDCI/TEA) 6: 7.85 (dd, J=8.0, 1.7 Hz, 1H, He) 7.80 (d, de1.7 Hz, 1H, H4), 7.32-7.43 (m, 4H, aromatic
H), 7.16 (m, 1H, Hj, 5.99 (t, 1H, CH=}, 5.50 (ors, 1H, ArCHO), 4.85 (or s, 1H, ATCHO), 3.25 (q, 2H,
CH2), 2,83 (s, 3H, NMe}, 2.85 (s, 3H. NMe}, 2.70 (q, 2H, NCH). pmr @-isomer) (CDCLs/TFA) &: 7.26
(m, 2H, He and H4), 7.24-7.36 (mn, 4H, aromatic H), 7.16 (m, 1H, Hi), 5.71 @, 1H, GH=}, 5.20 {very br s,
2H, ArGH20), 3.32 (q, 2H, GHo}, 2.97 (5, 3H, NMe}, 2.90 (s, 3H, NMe), 2.89 (m, 2H, NCH2}.

Analysis: Galed. for GzaHaiNOs-0.5 HClr0.2 Het: C, 69.58; H, 6.39; N, 4.06. Found (E-isomer): ©,
69.64; H, 6.25; N, 4.03. Caled. for GaoHaiNOa90.25 He: ©, 73.26; H, 6.64; N, 4.27. Found (@-iso-
mer): G, 73.20; H, 6.60; N, 4.20.

Example 3: {E/(Z)-' 

3) 8-Broma-6,11 -dihydradibenz[b,ejoxepin-1 1-one

Phenol (8 g, 85 mmole) and potassium carbonate (11.7 g, 85 mmole} in 150 mL of NN-dimethylformamide
was reacted with methyl 4-brome-c-bramo-2-toluate (20 g, 65 mmole} by the procedure of Exampie 2,
step a and followed with alkaline hydrolysis by the procedure of Example 2, step b to give the crude 4-
brome-2-chanoxybenzeis acid (18 g) which was used withoutfurtherpurification,

The crude 4-brame-(2-phenaxymethyibenzoic acid (13 g, 42 mmole) was cyclized in 50 mL of tr
fluroacetic anhydride containing 1 mL of boron trifluoridesther complex by the procedure of Example 2,
step c. The solid was collected by filtration and washed with water to give 11.9 g of the trioyalic ketone,
mp. 125-126°C. pmr (CDCL) 8: 8.17-8.90 (m, 1H, H1}, 6.99-7.86 (m, GH, aromatic H), 6.14 (s, 2H,
ArCHa).

Analysis: Caled. for CraHeBrO2: C, 58.16; H, 3.14; Br, 27,64. Found: G, 58.15; H, 3.173 Br, 27.73.

b} (E\(Z)-3-(8-Bromo-6,11 -dihydrodibenz[b,ejoxepin-i 1-ylidene)-N,N-dimethyipropylamine

Anhydrous 3-(dimethylaminojpropyltriphanyiphosphonium bromide hydrobromide (24.5 g, 48 mrncie),
86 mmole of n-butyl lithium in hexane, and 8-bromo-8, 11-dihydrodibenzib,eloxepin-11-one (10 g, 34.6
mmole} were reacted in 580 mL dry tetrahydrofuran by the procedure of Example |, step b. This provided
an E/2 (1:3.5) isomeric mixture of bromoamines, Recrystallization of the mixture from diethyi ether gave
0.17 g of Z-isomer and 1.8 ¢ of an B/Z (1:4) (assayed by HPLC on C18) isomeric mixture which was usedin
ihe next step without further purification. pmr (-isomer) (CDCis) 8: 7.38-7.44 im, 2H, Hy and Hs); 7.13-
7.18 (m, 3H, aromatic H); 6.84-6.93 (m, 2H, He and Haj; 5.70 (t, 1H, CH=); 5.15 (br s, 2H, ArCH20); 2.65
{g, 2H, CHe)}; 2.43 (, 2H, NCH»); 2.22 (s, GH, NMea).

Analysis: Caled. for CysHagBrNO: CG, 63.70; H, 5.63; N, 3.91. Found isomer}: C, 63.85; H, 5.65; N,3.92.
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¢) (EV(2)-1 1-(8-(Dimethyiamino)}propylideng}-€, 1 1-cinydredibenz[b,eloxepin-S-carboxylic acid
(Compounds 5/8).

An isomeric mixture EZ (1:4) of 3-(8-bromo-6, 11-dihycrodihenz[b,e}-1 1-ylidene)-N,N-dimethylpro-
pylamine (1.8 g, 5.0 mmole) in 100 mL dry tetrahydrofuran at -70°C was reacted with 5.5 mmole n-butyl lithi-
um in hexane followed by gaseous carbon dioxide by the pracedure of Example i, step c, fo provide the
corresponding carboxylic acid as an E/Z (1:5) stereoisomeric mixture. The mixture was chromategraphed
on 4 reverse phase PAP-1 semi-preparative column with water/acetonitrile (85:15) fo provide 0.05 of E-
isomers (lyophilized powder} and 0.28 g of Z-isomer (lyophilized powder). pmr (E4samer) (CDCig) &: 7.94
(or s, 1H, Hg), 7.70 (or s, 1H, CO2eH}, 7.20-7.30 (m, 4H aromatic H}, 7.14 (m, 1H, Hs}, 6.97 (m, 1H, He),
6.76 (m, 1H, Ha}, 5.88 (t, 1H, CH=), 5.54 (ors, 1H, ATCHO), 4.85 (or s, 1H, ATGHO), 3.00 (m, 2H, GHg),
2.78 (m, 2H, NGHe), 2.80 (s, 6H, NMea) pmr (Z-isamer) (CDCig} 8: 7.55 (d, d=7.0 Hz, 1H, He), 7.30 (br s,
4H, COzH), 7.00-7.25 (m, 4H, aromatic H}, 6.64 (m, 2H, He and Hs), 5.95 (t, 1H, CH=), 5.70 (brs, 1H, Ar-
CHO), 4.80 (br 5, H, ArGHO), 3.35 (br s, 1H CHO=), 2.50-3.00 (m, 3H, CHO= and NC#Ho}, 2.46 (s, 6H,
NMaea)

Analysis: Caled. for CeotlaiNOQssHGr0.4 He®: ©, 65.44; H, 6.26; N, 3.82. Found (E-isomer: C,
65.55; H, 6.51; N, 3.91. Caled. for CooHaiNOse2.2 HeO: C, 68.17; H, 7.05; N, 3.86. Found (2-isomer):
G, 66.25; H, 6.93; N, 3.83.

 

a) 9-Bramo-6,17-dihydrodibenz[b,ejoxepin-1 t-one

8-Bromo-6, 11-dihydrodibenz[b,ejoxepin-1 1-one was prepared as described in US Patent 4,282,365,
mp. 104-106°C (Lit. m.p. 107.5-108.4°C). pmr (CDCis) &: 8.02-8.27 (m, 2H, Hi and Hin), 6.88-7.73 (m, 5H,
aromatic), 5.14 (s, 2H, GHsO}.

Analysis: Calcd. for GigheGrOz: ©, 58.16; H, 3.14; Br, 27.64. Found: ©, 58.24; H, 3.18; Br, 27.81.

b) (EV{Z)-3-(8-Bromo-6, 11-dihydradibenz[b,eloxepin-1 1-ylidene)-N,N-dimethyiprapyiamine.

Anhydrous 3-{dimethylamine)propyltriphenyishesphonium bromide hydrobramide (31 g., 80.98 mmole},
122 mmole of n-butyl Hthium in hexane, and 9-brerno-6, 11-dihydradibenz[b,eloxepin-1 1-one (12.7 g., 43.8
mmole} were reacted in 750 mL dry ietrahydrofuran by the procedure of Exampie |, Step b. This provided
an E/Z (1:6) isomeric mixture of bromoamines. Recrysiallization of the mixture from ethyl ace-
fate/methanal gave 1.2 q. of pure Z-isomer as its hydrochioride salt, melting range 91-100°C arid 2.16 g.
of an &/2 (1:4) isomeric mixture which was used in the next step without further purification. pmr @-iso-
mer) (GDCls} 8: 6.94-7.46 (m, 7H, aromatic), 5.64 (i, J-8.0 Hz, 1H, CH=), 5.15 (br s, 2H, CHpO), 3.07 (m,
4H, NCH2 CHp), 2.75 (s, 6H, NMez).

Analysis: Galcd. for CigHzpBrNOeHCh ©, 57.80; H, 5.46; N, 3.54. Found (Zisorer): C, 57.56; H,
5.41; N, 3.46.

¢} (E)-11-3-(Dimethylamino)propylidene-6, 11-dihydrodibenz[b,ejoxepin-9-carboxylic acid (Cornpourid 7}.

An isomeric mixture Ef (1:4) of 3-(9-bromo-8, 11-dihydrodibenzib,e]-1 1-ylidene)-N,N-dimethylpro-
pylamine (2.0 g., 5.6 mmoie} in 100 mL dry tetrahydrofuran at -70°C was reacied with 6.2 mmoie n-butyl
fithiun in hexane followed by gaseous carbon diexice by the procedure of Example }, Step o, to provide
ihe corresponding carboxylic acids as anE/Z (1:4) sterecisomeric mixiure. The mixture was chromato-
graphed on a reverse phase PRP-1 semi-preparative column with water/acetoniirile (85:15) to pravide
0.06 ¢ of E-isomer of 295% sterecisomeric purity (assayed by HPLC on Gis) as pale yellow glass. pmr
(DMSO-ds) 8: 7.83 (d, Js 1 Hz, 1H. Hie), 7.79 (dd, Je7.2, 1.6 Hz, 1H, Hs). 6.69-7.39 (m, 5H, aromatic},
5.85 (t, de6.4 Hz, 1H, GHe}, 5.22 (s, 2H, CHe®), 2.81 (m, 4H, NGHeCHd)}, 2.61 (s, GH, NMez).

Analysis: Caled. for CenHayNOge2.8 He: C, 64.28; H, 7.17; N, 3.75. Found: ©, 64.23; H, 6.84; N,
3.76,

d) (@)-11-3-(Dimethyiamino)propylidene-6,1 1-dihydrodibenz[b,e]oxepin-S-carboxylic acid(Gompound §}

Pure (2)-3-(8-brorne-6, 14-dihydrodihenz[b,eloxepin-i 1-vlidene}-N,N-cimethyipropyiamine (0.78 g.,
2.2 mmoie), in coid (-70°C) dry tetrahydrefuran (50 mL), was treated with 2.4 mrmiole n-butyl iithium in hex-
ane followed by gaseous carbon dioxide by the procedure of Example |, Step c. This provided the desired
carboxylic acid which was recrystallized irom water to yield 0.15 g. pure Z-isomer, m.p. >206°C
(decormp.) with melting at 210°C. pmr (CDCtg/D20) 8: 7.84 (d, det. Hz, TH, rio), 7-81 (dd, J=6.4, 1.8 Hz,
1H, Hs}, 6.94-7.38 (m, 5H, aromatic), 5.78 G, J=6.9 Hz, 1H, CH=), 5.25 (s, 2H. CHe2O), 3.20 {m, 2H,
NCHo2), 2.86 (s, 6H, NMea), 2.50-2.90 (m, 2H, CH2).

Analysis: Calcd. for CacHaiNOs0.83 He: ©, 73.06; H, 6.62; N, 4.26. Found: C, 72.92; H, 6.59; N,4.13.
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Exarnple &: [EV(7)- 

a) Ethyl(E}-6,1 1-dihydro-1 1-oxedibenzib,eloxepin-acrylate

A mixture of palladium acetate (0.4 g, 1.72 mmole), triphenyiphosphine (0.8 g, 3.46 mmole), 2-bromo-6,
41 -dihydra-i 1 -oxadibenz[b,ejaxepin (10 g, 34.6 mmole), ethyl acrylate (13 9, 130 mmole) and iri-n-
butylamine (7.7 ¢, 57 mmole} was heated at 130-140°C under a nitrogen atmosphere for six hours. The re-
action mixture was partitioned between diethyl ether (100 mL) and 0.1N hydrochioric acid (50 mi). Evapo-
ration of the ether under reduced pressure gave a yellow solid residue. The crude material was chrama-
tographed on a silica gel column (Waters Associates - Prep 500) with hexanes/ethy! acetate (6:2) to give
6.12 q of (E)-acrylate product. Recrystallizatian from ethy! acetate/hexanes gave an analytical sample,
mp. 113-114°C. pmr (CDCig) 5: 8.39 (d, Ja2.4 Hz, 1H, Hy}, 7.88 (dd, Jet.5, 7.5 He, 1H, Hi), 7.70 dd,
J=16.4 Hz, 1H, ArCH=}, 7.86 (dd, J=2.2, 8.6 He, 1H, Hs), 7.46-7.80 (m, 2H, Hs and Hs), 7.38 (dd, J=1.0,
7.3 Hz, 1H, Hy), 7.07 (d, J=8.6 He, 1H, Ha), 6.42 (d, Jei6.0 Hz, 1H, =CHGOe), 5.23 (8, 2H, ArCH2f),
4.26 (q, 2H, CHa}, 1.94 (& 3H, CHa).

Analysis: Caled. for GigHisOa: ©, 74.01; H, 5.23. Found: ©, 73.96; H, 5.28.

b) (E\/(@)-1 1-(3-(Dimethylamino)propylideng)-6, 1 1-dihydrodibenz{b,sjoxepin-2(E)-acrylic acid
(Compounds 9/10}

Anhydrous 3-(dimethylamino}propyltriphenyiphosphonium bromide hydrabramide (0.8 g, 1.67 mmole)
was suspended in 20 mL of dry tetrahydrofuran and 1.8 mL of a solution of n-butyi lithium in hexane
(1.8M) was added dropwise at 0°C under a nitrogen aimasphere during a 10 minute periad. After an addi-
tional 10 minutes, ethyl (E)-6, 11-dihydro-1 1-oxodibenz[b,ejoxepin-2-acrylaie (0.34 g, 1.1 mmole) in 5 mL
dry tefrahycrefuran was added slowly to the deep red solution and the reaction mixture was then reflux-
ed for 18 hours. The reaction was worked up as described in Example |, step d. The crude material was
dissolved in 7N sodium hydraxide (20 mL} and 20 mLof absolute ethanol, and then stirred at room temper-
ature for 16 hours. After neutralization with 1N hydrochloric acid (20 mL) the solution was evaporated to
dryness and the residue was chromatographed on a PRP-1 column with water/acetonitrile (78:22) to give
0.015 g of Zisomer {lyophilized solid) and 0.009 g of E-isomer (lyophilized powder). pmr (Z-isomer)
(CD,OD) &: 7.29-7.38 (m, 7H, aromatie H and ArCH=), 6.82 (d, Je8.5 Hz, 1H, Ha) 6.37 (d, de=16.0 Hz, 1H,
=CHCOs), 5.70 (L1H CH:}, 5.20 (very brs, 2H, ArGHa0), 2.87 (m, 2H, CH2}, 2.77 (m, 2H, NCF2), 2.50
is, GH, NMez}, pmr (E-isomer) (CDgOD) 8: 7.28-7.49 (m, 7H, aromatic H and ArCH=), 6.72 (d, J=8.5 Hz,
1H, Ha}, 6.95 (¢, Je16.0 Hz, 1H, = CHCOe), 6.10 @, 1H, CH=), 5.58 (very br s, 2H, ArCH20), 2.78 (m, 2H,
CH}, 2.50 (m, 2H, NCH2), 2.40 (s, GH, NMsz).

Example &: Antihistamine Activity

pigs (Hartley, male 250-400 g) and placed in an ergan bath under 300 mg tension. After one hour of equi-
fibration, cumulative concentration-response curves (Van Rossum, J.M., Arch. intPharmacodyn.
Ther. 143, 299-330, 1963) fo histamine were obtained. Following washing, the tissues were incubated for
one hour with the test compound and then a second histamine concentration response curve was run.
Shifts to the right of the agonist concentration-response curve produced by ihe antagonisis were used
io construct Schild plots (Aruniakshana, O. and Schild, #.0., Br. J. Pharmaool, 14, 48-58, 1959).
Regression of Lag (dr-1) on Log [B], where dr is an equiactive response in the presence and absence of
antagonist and [B] is the molar concentration of antagonist, allowed an estimate of pAg, Le. the negalive
jog of the concentration of antagonist which shifts the cantrol histamine concentration response curve
2% to the right.
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Table I

Antihistaminie AetivityinInVirroAgsavs

 
 

 

:

we CHoCHah(CHa}>

 

    Compound Ne. Compound pA 3

ne Soe
i Z-2-CO3H _ 8.3
2 E-2-COoH 8.3
6 E=B=COst 6.7 ,
7 E-9-CO2H 9.2
& 2~9~CO3H 7.8

the Doxepin sample tested here had a Z:B ratio of 4:1

B. in vive Antihistaminic Activity: Guinea pigs (Hartley, male, 300-350 g) were fasted for 20 hours
and then dosed p.o. of Ip. with the test compound, One hour after dosing, on an individual basis, ihe
quinea pigs were placed in a clear plastic chamber which was saturated and continually gassed with
0.25% histamine from an aerosol nebulizer. The guinea pigs were rnontiored for signs of histamine ana-
phylaxis (e.g. cough, sneeze, strong abdominal movements, cyanoses or loss of righting). Under the test
conditions, contro! animais collapsed on average within 33 seconds. EDso’s for protection againsi hista-
mine were calculated by probit analysis. in this test the EDs9 indicates that at that pariicular dose 50%
of the animals were completely protected against histamine challenge at the time of testing (1 hour past-
desing}. Complete proiection was defined as no histamine sympioms for six minutes in ihe aerosal cham-
ber (approximately 10X the callapsetime of the control animals).
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Table If

ResultsofInVive antihistamine Assays  

713...
B a EDgg” (ng/kg .p.9.)Compound ihr pest dosing

Degepin (E:2e4:1) x29

Z-2-COgH (1) 0.15

“tha purity of these compounds was in excess of 964

rhe number of animals was at least 40

in addition to these results, it was found that Compound 7 could provide very long durations of antihis-
tamic activity.

Example G: Anaghylacteid Activity

Non-fasted, Wister rats (180-3009) ware dosed with the test compound (Lp. or 9.0.) 2 hours before
compound 48/80 challenge. One hour prior to challenge, 5 mg/kg Lp. of propranolol was administered.
The anaphylactoid inducing agent, compound 46/80 which Is well known in ihe art of pharmacology, was
given intravenously at 2 mg/kg and the animals were monitored for symptoms of respiratory distress.

Data were analyzed by Prabit determinations. The response was quantitated! by determining the dase
of test compound which protected 50% of the animals from death at a given time point.

The above experimental design does notgive posifive results for selective antihistamines. Aiso rais
do not respond to histamine (.v.) with sympioms of anaphylaxis. Agents which bicck the effects of com-
pound 48/80 are commonly classified as inhibitors of anaphylactic mediators or inhibiters of the release
of anaphylic mediators.

Table Ifl

Inhibition ofCompound 48/80 Induced Anaghylactoid Reaction  

 

  Compound EDgy?*®
wipsiiane <r
Doxepin 0.45

Z-2-CO9H (1) 1.1

@poge of compound (p.0.) providing 50% protection against

death induced by compound 48/80. =

Pac least 50 animals were used in each assay.
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Compound 1 (example 1} had an approximately LDge In rats of 210 ma/kg (i.p.) and greater than 500
mia/kg (0.0.).

Example 7: Formulations

The active compound is @)-11-(3-(dimethylamino)propylideng)-6, 1 {-dihydredibenz[b,efoxepin-2-car-
boxylic acid, Le., Compound 1.

(A}-in jection

Ingredient Amount per amooule

Aetive Compound 1.0 mg

Water for Injections, 9.58. : 1,0 mL

The finely ground active compound is dissolved in the water for Injections. The solution is filtered and
sterilized autoclaving.

{2}-Supsository

Ingredient uo, Amount per suppository

Active Compound 1.0 mg

Cocoa Butter 2.0¢

or Weeobas™ Base q.g.

Wecobeeis a trademark and is a hydrogenated fatty carboxylic acid.
The finely ground active compound is mixed with the melted suppository base (either Cocoa Butter or

Wecobee™ base), poured into moulds and allowed to cool to afford the desired suppositories.

(C)-Syrup

ingredient Amount per mi.

Aetive Compound 1.0 me

Ethanol 0.3 mg

Sucrose 2.0 meg

Methylparaben 0.5 mg

Sodium Benzoate 0.5 mg

Cherry Flavour q.8.

Colouring q.8.

Water Q.S. to 5.0 mi
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Ethanol, sucrose, sodium benzoate, methyiparaben, and flavouring are combined in 70% of the totat
batch quantity of water. Colouring and the active compound ara dissolved in the remaining water, then
the two solutions are mixed and clarified byfiltration.

3c
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ingredient Amount per Tablet

Active Compound 1.0 mg

Lactose 416.0 mg

Corn Starch, Pregelatinized- 2.5 tg

Potato Starch 12.0 mg

Magnesium stearate 6.5 mg

The active compound is finely ground and intimately mixed with the powdered excipienis lactose, corn
starch, potato starch and magnesium stearate. The formulation is then compressed to afford a tablet
weighing 126 mg.

{E) Capsule

Ingredient amount per Capsule

Active Compound 1.0 mg

Lactose 440.0 mg

Magnesium Stearate 5.0 mg

The finely ground active compound was mixed with the powdered excipients lactose and magnesium
stearate and packed into gelatin capsules.

 

(F)}-Tablet

ingredient

Active Compound 1.0 mg

Pgeudeephedrine HCL 60.0 mg

Lactose 62.5 mg

Potato Starch 14.0 ng

Magnesium Stearate 1.0 mg

Gelatin 2.8 mg

A tablet is prepared fram the above formulation by the method previously described in example 7 (D)
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(G)-Syrup

Ingredient Amount per 5 mi,

Active Compound 1.0 ng

Pseudoephedrine HC1 30.0 mg

Codeine Phosphate 16,0 mg

Guaifenesin 100 mg

Methylparaben 0.5 mg

Sodium benzoate 0.5 mg

Flavour q.8.

Glycerol 500 mg

Sucrose 2000 mg

Purified Hater q.s. to 5.0 mb

A syrup containing other active ingredients in addition te a compound of formula {/) is prepared from
the above ingradients by an analogous method to that described for Example 7 (C) above.

(H)-Nasal Spray

 Ingredient

Active Compound ; 1g

Sodium Chloride | 6.8 ¢g

Preservative 6.5 &

Purified water q.s. 160.0 mi

The preservative is dissolved in warm purified water and after cooling io 25-20°C the sedium chloride
and the compound of formula (1) are added. The pH is then adjusted ic 5.6-6.5 and purified wateris add-
ed to bring the final volume to 100.0 mL.

 

Ingredient Smount per 100.0 ml.

Aetive Compound: o.1 g

Sodium Chloride 9.8 ¢

Preservative 0.5 ¢

Water for Injeetion q.3. 7100.0 mL
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This formulation is prepared in a similar way to the nasal spray.

J)-Topiaal Cream

Ingredient oe Amount per 100.0 ¢

Active Compound O.t¢

Emulsifying Wax, N.F. 15.0 ¢

Mineral Oil 5.0 ¢

White Petrolatum 5.0 ¢

Preservative 0.25 g

Purified Water q.S. 100.0 g

The preservative is dissoived in approximately 50 g of warm purified water and alter cooling to about
25¢-30°C the compound of formula (1) is added. in a separate container the emulsifying wax, mineral ail
and white petrolatum are mixed well and heated to approximately 76°-B0°C. The aqueous solution contain-
ing the compoundof forrnuia (I) is added to the warm mixture of emulsifying wax, mineral oi! and peiralatum
with vigerous mixing while cooling te 25°C. Additional purified wateris added with mixing te bring the total
weight of the cream to 100.0 g.

Glaims for designated Siaies: BE, CH, DE, FR, GB. IT, Li, NL, SE

1. A compound of formula ()

 
CH(CH )NR

or a salt, ester or amide thereof; wherein Riis CH2-O- or -OCH2-7 Ré@ and 3 are the same ar different
and are sach hydrogen, G4 alky! or taken together with the nitrogen comprise a nilroagen-containing
heterocylic ring having four to six ring members; R4 is a single bond or a Gi-7 bivalent aliphatic hydre-
carbon group and may be joined to the aromatic ring system at the 2, 3, 8 or 9 positions; nis 0 to 3.

2. A compound of formula (} as defined in claim 1 wherein Ri represents -CHeO- or OCHe—; R@ and
Fi3 are the sameor different and are each Ci-4 alkyl, preferably methyl; Ré is a single bond or a C)-7 bi-
yaient aliphatic hydrocarbon group and may be joined to the aromatic ring at the 2, 3, 8 or 9 pesition,
preferably at the 2-position and nis 0 to 3, and salis, amides anc esters theredi.

3. A compound of formula (I) as defined in claim 1 wherein Ri represents ~CH20-; R® and A are the
same or diferent and are each Cj-4 alkyl, preferably methyl; R4 is a single bond or a Cy-7 bivalent
aliphatic hydrocarbon group and may be joined to the aromatic ring at the 2, 3, 8 or 8 position, preferably
at the 2-pasition and n is 0 to 3, and salts, esters and amides thereof.

4. A compound offormula (i)
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CH(CH,) N(CH.)

or a sal, ester or amide thereof; wherein Rl is -CHe-O-—or -OCHa; and R5 is a single bond or -CH=CH
joined to the aromatic ring system at the 2, 3, 8 or § positions.

5. A cormpound selected from:
(2-1 1-(-(Dimethylamino)propylidene}-6,1 1 -<dihydradihenz[b.e.joxapin-2-carbonylic avid
(E}-1 1-(8-(Dimethylamine)propylidene}-6,1 1-dihydrodibenzib.e.loxepin-2-carboxylic acid
(E)-1 1-(3-(Dimethylamine)propylidens)-6,11-dihydradibenz{b.e.joxepin-3-carboxylic acid
(2}-11-(3-(Dimethylamino)propylidene)-6, 1 1-dihydrodibenz[t.a.joxepin-3-carboxylic acid
(E}-1 1-(3-(Dimethylamine)prapylidene)-8, | 1-dinydredibenz{b.¢Joxepin-6-carboxylic acid
(Z)-11-(2-(Dimethylamina)propylidene}-d,1 1 -dihydrodibanz[s.ajoxepin-8-carboxylic acid
(E)-11-(3-(Dimeihylamine)prapylicene)-6,1 1-dinvdrodibenz[b.eJaxepin-9-carboxylis acid
(2)-11-(3-(Dimethylamine)propylidene)-8,1 1-dihydradibenz[b.ejoxepin-8-carbaxylic acid
(E)-1 1-(3-(Dimathylamino}propylidena)-6,1 1-dihydrodibenzib.e.loxepin-2-acryiic acid
(2)-11-+(3-(Dimethylamine)propylidene}-6,1 1-dihydradibenz[p.e.joxepin-2-acrylic acid.

6. A pharmaceutical composition comprising a compound of farmula (} as defined in claim 1 in admixture
wih a pharmaceutically acceptable carrier.

7. A compound of the formula ()} as defined in claim 1 for use in medicine.
&. A compound of the formula(i) as defined in claim 4 for the manufacture of a medicament for the con-

trol of allergy.
9. A compound of the formula (5 as defined in claim 1 for the manufacture of a medicament for reliev-

ing the detrimental effects of histamine, for the control or relief of the effects of an asthmatic condition,
or for coniralling bronchoconstriction or bronchospasm characteristic of allergic asthma.

10, A processfor the preparation of a compound of formula (1) as defined in claim 1 which comprises
a) the reaction of a compound of the formula (IH):

{TIT} 
wherein Rl and R¢ are as hereinbefore defined in Claim 1 with an appropriate Wittig reagent or with an
appropriate Grignard reagent followed by dehydration or
b) the hydrolysis of a compound of the formula (V):

vV} 
2,3

CH(CH,,) NR R

wherein X is R4GN; and Ri, R2, R3, R4 and n are as defined in Clairn 1
6} when it is required io prepare a compound of the formula (1) wherein Fi is a single bond, a carbox-
ylation reaction on a cornpounc of the formula (V) above wherein Rl to A® and n are as hereinbefore
defined in Claim 1 and X is a hydrogen or halogen atom,or
d) when it is required to prepare a compound of the formula (i) wherein R* is other than a single bond
the reaction of a compound of the forrnula (V} above wherein X is a halogen atom and Ri te A% and n
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are as hereinbefore defined in Claim 1 with a compound: CHe=CHR®COR? in which Ré is a Cis biva-
ient aliphatic hydrosarben and R? is a protecting group and thereafter removing the protecting group
when required, and
) thereafter converting ane compound of the formula (i) to anolher compound of the formula (1) # de-sired.

Glaims for designated State: AT

1. A process for the preparation of a compound of formuia (8)

(T} 
or a sail, ester or amide thereof: wherein At is CH»-O- or -OCH2— FR? and FS are the same or different
and are each hydrogen, Cr-4 aikyi or taken tegether with the nitrogen comprise a nilrogen-containing
heterocyclic ring having four te six ring members; Aé is a single bend or a Cy-7 bivalent aliphatic hydro-
carbon group and may be joined to the aromatic ring system ai the 2, 3, 8 or 9 pasitions; n is 0 to 3 which
process comprises;

a) the reaction of a cornpound of the formula (11):

{TIT} 
wherein Fi and R4 are as hereinbefore with an appropriate Wittig reagent or with an appropriate Gri-
gnard reagant followed by dehydration or
b) the hydralysis of a compound of the formula (V):

 (¥}
 
ir

2,3

CH(CH,) NR R
wherein X is R4CN; and Ril, R2, Re, R4 and n are as defined in Claim 1,
c} when it is required to prepare a compound of the formula (} wherein R¢ is a single bond ihe carbox-
ylation of a compound of the formula (V) above wherein Rt to R* and n are as hereinbefore defined
and X is a hydrogen or halogen atom, or
d)} when it is required to prepare a compound of the formula (} wherein R¢ is other than a single bond
the reaction of a compound of the formula {V) wherein X is a halogen aiom and Ai to R® and n are as
hereinbefore defined with a compound: CH2=GHR8CGOR?in which Ré ts a C)-5 bivalentaliphatic hydro-
earbon and R7 is a protecting group and thereafter removing the protecting group when required, and
e) thereafter converting one compound of the formula (i) to another compound of the formula (3) if de-sired.

2. A process according to Claim 4 for the preparation of a compound of formula (i) as defined in Claim 1
wherein Fit represents -CHeQ- or -OCHs~; R@ and R58 are the same or different and are each Cy-4
alkyl, preferably methyl; A4 is a single bond or a C)-7 bivalent aliphatic hydrocaroon group and may be
joined fe the aromatic ring at the 2, 3, 8 er 9 position, preferably at the 2-position and n is 0 io 3, and
saits, amides and esters thereof.
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3, A precess according to Claim 1 for the preparation of a compoundof formula (f) as defined in Ciaim1
wherein Ail represents -CH20-: R2 and RS are the same ardifferent and are each Cy-4 alkyl, preferably
methyl; Fit is a single bond or a Gi-7 bivalent aliphatic hydrocarbon group and maybe joined to the aro-
matic ring at the 2. 3, & or 9 position, preferably at the 2-position and n is 0 to 3, and salts, esiers andamides thereof,

4, A process according to claim 1C for the preparation of a compound of formuia(Il):

at

oo ~ YOwo
CH(CH,) 5N(CH,)

wherain Al is as defined above and Ris a single bond.
§. A process according to claim 7 for the preparation of a compound selected from:

(Z)-11-(3-{Dimethylarninajpropylidene}-6,11-dihydrodibenz[b.e.joxepin-2-carboxylic acid
(E}-11-(3-(Dimeihylamino)orapylidene)-6,1 1-dihydrocibenz(b.e.Joxepin-2-carboxylic acid
(E)-11-(3-(Dimethyiamino)}propylidene}-6,1 1-dihydrodibenz|[b.e.Joxepin-3-carboxylic acid
(2)-11-(3-(Dimethylamino)propylidene}-6,1 1-dinydrodibenzib.e.joxepin-3-carnoxylic acid
(E)-11-(2-(Dimethyiarmine}propylidene)-6,1 1-dinydrodibenz|b.ejoxepin-B-carboxylic acid
(Z)-11-(3-(Dimethylarninejpropylidene}-6, 1 1-dihydrodibenzjb.e.Joxepin-8-carbaxylic acid
(E)-14-(3-(Dimathyiamina}propylidene}-6,1 1-dihydradipenzih.s.loxepin-9-carboxylic acid
(2)-11-(3-{Bimethylamino}prapylidens)-6, 1 1-dihydradibenzip.s.Joxepin-9-carboxyile acid
(E)-11-(3-(Dimethyiamina)propylidene}-6, 1 1-dihydrodibenzib.s.Joxepin-2-anrylic acid
(2)-11-(3-{Bimethylaminojpropytideng)-6,1 1-dihydrodibenzib. joxepin-2-acrylic acid.

6. Apharmaceutical cornpositien comprising a compound of formula (i) as defined in claim 1 in admixture
with a pharmaceutically acceptable carrier.

7. A process for the preparation of a pharmaceutical composition which comprises bringing a corm-
pound of the formula (1) as defined in claim 1 into association with a pharmaceutically acceptable carrier.

8. A compound of the formula () as defined in claim 1 for use in a methad for the contro! of allergy.

Patentanspriiche fir die Vertragsstaaten: BE, CH, DE, FR, GB, IT, Li, NL, SE

1. Verbindung der Formel (}

 
4
a,

8 , 3~~ 4 SY00,
Sho en gt,ere {I}

Sa set

CH(CH,} nr*R?2°n

oder Saiz, Ester oder Amid dieser Varbindung, worin
Ri GHe-C— oder -O-CH2~— bedeuiet,
R2 und AS gleich oder verschieden sind und jewells Wassersioff oder cine Ci-«-Alkylgruppe bedeuten
oder zusammengenommen mit dem Stickstoffatom einen Stickstoff enthattenden heterocyclischen Ring
mit 4 bis 8 Ringgliedern umfassen,
R¢ eine Einfachbindung oder sine zweiwertige, aliphatische C)-7-Kohlenwassersiofi-Gruppe ist und mit
dem aromatischen Ringsystem an den Pasitionen 2, 3, 8 oder 9 verbunden sein kann, und
nO bis 3 ist.

2. Verbindung der Formel @) wie in Anspruch 1 definiert, worin
Ri -~CH,O— adar OCHo badeutet,
R2 und Ai8 gleich ader verschieden sind und jeweils eine Cy-4-Alkyigruppe, vorzugsweise Methyl, be-
deuten,
R# eine Einfachbindung oder eine zweiwertige, aliphatische C)-7-Kohlenwasserstolf-Gruppe ist und mit
dem aromatischen Ring an den Pasitionen 2, 3, 8 oder 9, varzugsweise an der Position 2, verbunden sein
kann, une
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nObis 3 ist,
sowie deren Salze, Amide und Ester.

3. Verbindung der Forme! ()} wie in Anspruch 1 definiert, worin
Ai —CHeO- bedeutet,
FRund Re gleich oder verschieden sind und jeweils fir einen Cy-a-Alkylrest, vorzugsweise Methyl, ste-
hen,
R4 eine Einfachbindung eder eine zweiwertige, aliphatische C)-7-Kohlenwassersioff-Gruppe ist und mit
dem aromatischen Ring an den Positionen 2, 3, 8 oder 9, vorzugeweise an der Position 2, verbunden sein
kann, und
nO bis 3 ist,
und deren Salze, Ester und Amide.

4. Verbindung der Formel (1)

(IZ) 
“eg, om feng
CH(CHS) N(CH.)

oder Saiz, Ester oder Amid, worin
Fil -CH2-G- oder -O-CHe beceutet, und
RS eine Einfachbindung oder die Gruppe -CH=CH bedeutet, die an das aromatische Ringsystem an den
Fositionen 2, 3, 8 oder § gebundent ist.

5. Verbindung, ausgewahit unter folgenden Verbindungen:
(2}-11-(3-(Dimethylamino}propyliden}-6,1 1-dihydrodibenzib,eloxepin-2-carbonsaure
{E}-14-(S-{Dimethyiamino}propyliden)-6,1 1 -dihydrodibenzib,eluxepin-2-carbonsiure
{E}-11-(S-{Dimethylamino}propyliden)-6,11-dihydradibanz[b,ejoxepin-3-carhonsaure
@)-11--(Dimethylamino)}propyliden)-6,1 1-dihydrodibenz[b,eloxepin-3-carbansdure
(E)-11-(3-(Dimethylaminejpropyliden)-6,1 1-dihydrodibanz[b,eloxepin-8-carbonsiure
(Z)-11-(8-(Dimethylamino)propyliden)-6,| 1-dihydrodibenz[tejoxepin-B-carbonsdure
{E\-11-(8-4(Dimethylamine}propyliden)-6,1 1-dihyaredibenz[b,eloxepin-9-carbonsaure
(Z)-11-(8-(Dimethylamine)oropyliden}-6, 1 1-dihydradinenzib,cioxepin-8-carbonsaure
{E)-11-(3-(Dimethylamine}propyliden}-6,1 1-dihydrodibenz[beloxepin-2-acryisaure
(2}-11-+(4-{Dimethylamino}propyliden}-6,1 1-dihydradibenz[b,eloxepin-2-acryisaure.

8. Pharmazeutische Zusammensetzung, umfassend eine Verbindung der Forme! (i) wie in Anspruch 1
definiert in Abmischung mit einem pharmazeutisch annehmbaren Trager.

7. Verbindung der Forme!(3) wie in Anspruch 4 definiert zur Verwendung In der Medizin. .
%. Verbindung der Forme! () wie in Anspruch 1 definiert zur Herstellung eines Arzneimittels fir die

Kontrolle von Allergie.
9. Verkindung der Forme! (1) wie in Anspruch 1 definiert zur Herstellung eines Arzneimittels zur Ver-

minderung der nachieiligen Wirkungen von Histamin, zur Kontrolle oder Linderung der Witkungen eines
asihmatischen Zustandes oder zur Kontrolle von Bronchokonstrikticnen oder Branchospasmen, wie sie
forallergisches Asthma charakteristisch sind.

10, Verfahren zur Herstellung elmer Verbindung der Forme(1} wie in Anspruch 7 definiert, wobei das
Verfahren umfaBt:

{a) die Rlealdion einer Verbindung der Forme(1)

{IIE} 
warin Ri und 4 die in Anspruch 1 definiorle Bedeutung haben, mit einem geeigneten Wittig-Reagenz
oder mit einem geeigneten Grignard-Reagenz und nachtolgende Dehydratation, oder
{b} die Hydratyse einer Verbindung der Forme! (¥)
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{¥) 
2,3

CH(CH, } NR R

worln X'R4CN bedeutet und Ri, R2, R3, A4¢ und n die in Anspruch 1 definierte Bedeutung haben,
(c) wenn es erforderlich ist, eine Verbindung der Formel ( herzustellen, worin R4 eine Einfachbin-
dungIst, eine Garboxyilerungsreaktion an einer Verbindung der Forme! (V} wie aben angegeben, wor-
in Ai bis R? und n die in Patentanspruch 1 definierte Bedeutung haben und X ein Wassersioff- oder ¢in
Halogenatom ist, oder
{d) wenn es erforderlich ist, eine Verbindung der Forme! ()} herzustelien, worin R¢ eine andere Bedeu-
tung als die einer Einfachbindung hat, die Reaktion einer Verbindung der Forme! (V) wie oben angege-
ben, worin X ein Halogenatom ist und Ri bis R? und n die in Anspruch i definierte Bedeutung haben, mit
einer Verbindung GHa-CGHRSCOR’, worin R8 flr einen zweiweriigen aliphatischen Cy-a-Kohlenwas-
serstof-Rest und A’ fir eine Schutzgruppe steht, und danach Entfernung der Schutzgruppe, wenn
erforderlich, und .
(2) danach Umwandeln einer Verbindung der Formei (1) in eine andere Verbindung der Formel(1), so-
fern gewlinscht.

Patentanspriiche flr den Vertragsstaat: AT

1. Verfahren zur Herstellung einer Verbindung der Forme! (3

(I) 
oder Saiz, Ester ader Amid dieser Verbindung, werin
Fi CHs—O~ oder -O-CH2— badautet,
R® und A gleich eder verschieden sind und jewells Wassersteff cder eine Gi-a-Alkylgruppe bedeuten
oder zusammengenommen mit dem Stickstcifatom einen Stickstoif enthaltenden heterocyclischen Ring
mit 4 bis § Ringgliedern umfassen,
Fé eine Einfachbindung oder eine zweiwertige, aliphatische C,;-7-Kohlenwasserstoff-Gruppe ist und mit
dem aromatischen Ringsysiem an den Positionen 2. 3, 8 oder 9 verbunden sein kann, und
nO bis 3 ist,
wabei das Verfahren umfaBt:

(a) die Reaktion einer Verbindung der Formei (10)

(III) 
worin Rt und Ré die in Anspruch 1 definierte Bedeutung haben, mit einem gesigneten Wittig-Reagenz
ader mit einem gesigneten Grignard-Reagenz und nachtolgende Dehydratation, oder
(b) die Hydrolyse einer Verbindung der Forme (V}
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 {¥)

 
CH(CH,) NR°R

3

worin X R&CN bedeutet und Ri, R2, RS, R* und n die oben definierte Bedeutung haben,
ic) wenn es erforderlich ist, eine Verbindung der Forme! (!) herzustellen, worin R4 eine Einfachbin-
dung isi, eine Carboxytierungereaktion an siner Verbindung cer Forme! (Vv) wie eben angegeben, wor
in Fl bis AS und n die oben definierte Bedeutung haben und X ein Wasserstoff- ader ein Halogenatom
ist, oder
(d} wenn es erforderlich isi, eine Verbindung der Formel (1) herzustellen, worin Ai4 eine andere Bedeu-
tung als die einer Einfachbindung hat, die Reaktion einer Verbindung der Forme! (V¥}, worin X ein Halo-
genatom ist und At bis A3 und n die oben definierte Bedeutung haben, mit einer Verbindung
CHesCHRECOR?, worin AS fir eine zwelwertige aliphatische Cj-s-Kohlenwasserstoff-Gnippe und A?
fir eine Schutzgruppe steht, und danach Entfernung der Schutzgruppe, wenn erforderlich, und
(e) danach Umwandeln einer Verbindung der Formel (1) in eine andere Verbindung der Formel {i}, so-
fern gewdinscht.
2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Forme! (1) wie in Anspruch 1 defi-

hiert, worin
Rt —CHaO~ oder -CCHe— bedeutet,
R2 und R8 gieich oder verschieden sind und jewells eine Cy4-Alkyigruppe, vorzugswelse Methyl, be-
deuten,
Ré eine Einfachbindung oder cine zweiwertige, aliphatische C)-7-Kohlenwasserstoff-Gruppe ist und mit
dem aromatischen Ringsystem an den Positionen 2, 3, 8 oder 9, vorzugsweise an der Position 2, verbun-
den sein kann, und
nobis 3 ist,
sowie deren Saize, Amide und Ester.

8. Verfahran nach Anspruch 4 zur Herstellung einer Verbindung der Forme! (f wie in Anspruch 1 defi-
niert, worin
Ri -CH20~ bedeutet,
R2 und R3 gleich oder verschieden sind und jewails fiir einen Cy-4-Alkylrest, vorzugsweise einen Me-
thylrest, stehen, :
R4 gine Einfachbindung oder eine zweiwertige, aliphatische 0;-7-Kohlenwassersiofi-Gruppe ist und mit
dern aromatischen Aing an den Fositionen 2, 3, 8 oder 8, vorzugsweise an der Position 2, verbunden sein
kann, und
nO bis 3 isi,
und deren Salze, Ester und Amide.

4. Verfahren nach Anspruch 14 (c)} far die Herstellung einer Verbindung der Forme!(1)}

 
CH(CH,}N(CH)2 {II}

worin Ri die aben definierte Bedeutung hat und RS eine Einfachdindungist.
5, Verfahren nach Anspruch 1 zur Herstelliung einer Verbindung aus der Gruppe

@-11-(3-(Dimethylamine}propyliden}-6,11-dinydrodibenzih,eloxepin-2-carbonsaure
{E)-1 1-(8-(Dimethylamino}sropyliden)-6,1 1-dihydradibenzihsloxepin-2-carconsaure
{E)-11-(3-(Dimethylaminojpropyliden}-6,1 1-dihydrodibanz[tejoxepin-3-carbonsaure
(Z}-11-(3-(Dirnethylamine)propyliden}-6,1 1 -dihydrodibanz/b,aloxepin-3-carbonsaure
(E)-1 1-(3-(Dimathylamninojpropyliden)-6,1 1-dihydrodibenz{pejoxepin-6-carconsaure
(2-1 1-(2-(Dimethylarninoprepyliden)-6, 1 1 -dihydrodibenz[b,ejoxepin-3-carbonsaure
(E}-11-43-(Dimethylamino)}propytiden)-6,1 1-dihydrodibenzib,eloxepin-2-carbonsaure
(Z)-11-(3-(Dimethylamino)}oropyliden)-6, 1 1 -dihydrodihenzih,eloxepin-9-carbonsaure
(E}-11-{3-(Dinathytamino)oropyliden)-6,11 -dihydrodibenz[heloxepin-2-acrylsaure
(2)-11-(3-(Dimethylamino)propyliden}-6, 11 -dihydradibenzib,ejoxepin-2-acrylsaure.
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6. Pharmazeutische Zusammensetzung, umfassend eine Verbindung der Forme(}} wie in Anspruch 4
definiert in Abmischung mit einem pharrnateutisch annehmbaren Trager.

7. Verfahren zur Herstellung einer pharmazeutischen Zusammenseizung, wobei das Verfahren den
Schritt umfaBt, eine Verbindung der Formel () wie in Anspruch 7 detiniert, in Verbindung mit einem phar-
mazeutisch annehmbaren Trager zu bringen.

8. Verbindung der Ferme! (§) wie in Anspruch 1 definiert zur Verwendung in einem Verfahren zur Kon-
trolle von Allergie.

Revendications pour les Etats contractants: BE, CH, DE, FR, GB,iT, Li, NL, SE

1. Composé de formule{))

 
 

7 1 .

ack “ yy3 ‘
jo RCOH2

we ¥ (1)
3i 2

CH(CH,) NR R
ou un sel, ester ou amide de celui-ct:
of Rl est ~CHe—-O-— ou -O-CHe-
R? et R? sont identiques ou différents et sont chacun hydragéne ou Gy-4-aleoyle ou bien pris ensemble
avec ’atome d’azote forment un hétéerocycle azote compliant quatre @ six chainons de cycle;
Ré est une liaison simple ou un radical hydrecarboné aliphatique bivalent en C-7 et peut Gire uni au sys-
terme cyclique aromatique aux positions 2, 3, B av 9:
nesid43.

2. Composé de formule (1) tel que défini dans ja revendication 1,
ot Rl représente ~-CH2O- ou ~OCHe~;
R2 et R? sont identiques ou différents ef sont chacun Cy-z-aleoyle, de préférence méthyle;
Fé est une liaison simple ou un radical hydrocarboné aliphatique bivalent en Cy-7 et peut Sire uni au cy-
cle aromatique 2 fa position 2, 3, 8 ou 9, de préférence a la position 2: at
nest Oa 3,
eties sels, arnides et esters de cellui-ci.

3. Composé ds formule (} tel que défini dans fa reverdicaiion 1,
ot Rl représente -CH20-;
Fé et R& sont identiques ou différents et sont chacun C1--alcoyle, de préférence méihyle;
Fé est une Haison simple ou un radical hydrocarboné atinhatique bivalent en Gi-7 et peut étre uni au cy-
cie aromatique & ja pasition 2, 3, 8 ou 9, de préférence 4 ja position 2, et
nestoa 3,
et les sels, esters et arnides de celul-ci.

4, Composé de formula (i)

 (Iz)

CH(CH,) NICH),

eu un sel, ester ou amide de celui-ci,
ati Ri est ~GHe—-O- ou ~O-CHa~} et
Ré est une ilaison simpie ou -CH=CH uni au cycle aromatique a ja position 2, 3, 8 ou 9.

§. Composé choisi parmi:
lacide (Z)-11-(2-(diméthylaminojeropylidéne}-6, 1 1-dihydradibenz[b,ejaxépine-2-carboxylique
Pacide (E)-11-(3-diméthylamino}prapylidéne)-6, 1 1-dihydradibenz(b,eloxépine-2-carboxylique
Pacide (E)-1 1~G-idiméthylamino}propylidéne)-6,1 1-cihydrodibenz[b,sloxépine-3-carboxylique
Pacide (Z)-1 1-(S-(diméthylaminojoropylidéne}-6, 1 1-dihydrodibenz|b,ejoxépine-3-carboxylique
facide (E)-11-+43-(diméthylaminojpropylidéne}-6,1 1-cihydrodibenz[b,ejoxépine-8-carhoxylique
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Pacide (Z}-11-(3-(diméthylamina}propylidéne)-6,1 1-dihydradibenz{b,eloxépine-b-carboxylique
Pacide (E)-11-(8-{diméthylamine}prapylidéne)-S,1 1-dihydradibenzib,eloxépine-9-carbanglique
Pacide (2)-11-(3-(diméthylamino)prapylidane)-6, | 1-cihydracibenz[b,ejoxépine-S-carboxylique
Pacide (E)-7 1-(2-(diméthylamine)propylidaine)-6,1 1-dihydrodibenzib,cloxépine-2-acrylique
acide (Z)-11-(3-(diméthylamino)propylidane}-6, 1 1-dihycrodibenz/b,ejoxépine-2-acrylique.

6. Composition pharmaceutique comprenant un composé de formule (}} te! que détini dans ia revencica-
tion 1 en mélange avec un excipient pharmaceutiquement acceptable,

7. Composé de formule () tel que défini dans fa revendication 1, & utiliser en médecine.
8. Gompasé de formule (}} tel que défini dans fa revendication 1, pour la préparation d'un médicament

pourlutter conire Pallergie.
9. Composé de formule ()} tel que défini dans la revendication 1, pour la préparation d'un médicament

pour soulagerles effets nuisibles de \histamine, pour maiiriser ou soulager les effets dun éiet asthmali-
que ou pour maitriser fa bronchocenstriction ou le branchospasme Caractéristique de "asthme allergiqua.

10. Procédé de préparation d’un composé de formule (1) ie! que défini dans la revendication 1, qui com-
prend

a) fa réaction d'un composé de formute (1):

 

(IIT) 
ati Ri et R4 sant tels que définis dans fa revendication 1, avec un réactif de Wittig approprié ou avec
un réactif de Grignard sgproprie, suivie de la déshydratation, ou
b) Phydrolyse d'un composé de formuie (V):

 (¥)

Zy3
CH(CH,} JNRSR

ol: X est RACN et Ai, R2, R8, R4 et n sont tels que définis dans fa revendication 1,
c) forsquif est requis de préparer un composé de formule (1) of) Ré est une liaison simple, une réaction
de carboxylation exécutée sur un composé de formule (V) ci-clessus of Ria R@ et n sont tels que défi-
nis ci-dessus dans la revendication 1 st X est un atome d'hydragéne ou dhalogéne, ou
d) jorsqu'll est requis de préparer un composé de formule (1) of) R4 est autre qu'une lisison simple, la
réaction d'un composé de formule (V ci-dessus ai X esi un atome dhalogéne et Ri a R3 et n sont tels
que définis ci-deasus dans ja revendication 1, avec un composé CHa=CHR&COR? al Ré est un radical
hydrocarboné aliphatique bivalent en Cy-5 et A? est un radical protecteur, et ensulle Télimination du
radical proiecieur lorsque ia chose est naécessaire, at
@) ensuite, la conversion d'un composé de formule (}} en un autre composé de formule (i), si la chose
est souhaitée.

Revendications pour Etat contractant: AT

1. Procédé de préparation d'un composé de formule (1)
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 2 (qt)

CHICH,) NR R
ou dun sei, ester ou amide de celut-cl;
ot Rt est ~GHe-O- ou -O-CHe-;
FR? et AS sont identiques ou différents et sont chacun hydrogene ou Cy-4-alcoyle ou bien pris ensemble
avec atome dazote forment un hétéracycle azoté comptant quatre & six chainons de cycle;
R4 est une liaison simpie ou un radical hydrocarboné aliphatique bivalent en Cj-~7 et peut étre uni au sys-
téme cyclique aromatique aux positions 2, 3, 8 ou 9;
nestO a3,
fequel procédé camprend:

a) fa réaction d'un composé de formute (11):

ga.

. R°cO,8 (IIZ} 
ai Ri et R4 sont tels que définis ci-dessus, avec un réactif de Wittig approprié ou avec un réactif de
Grignard appraprié, suivie de fa déshydratation, ou
b) Phydrotyse d'un composé de formule (V}:

(v) 
2,3

CH(CH,) NR R
ol X est RACN, et Ri, Ae, RS, R4 etn sont tels que définis dans la revendication 1,
c) jorsqu’ll ast requis de préparer un composé de formule {1} ol R4 est une liaison simpie, fa carboxyla-
tion d'un composé de formule (V} ci-cessus of R’ 4 RS et n sont tels que définis ci-dessus et X est un
atome c'hydrogéne ou d’halogéne, ou
d) jorsqu’i est requis de préparer un composé de formule (f} oi R4 est autre qu'uneliaison simple,la
réaction d'un composé de formule (V) of X est un atome d'halegéne et Fl a AS at n sont tels que définis
ci-degsus, avec un composé GHe=-GHRSCOR? ai Fé est un radical hydrocarboné aliphatique bivalent
en Cis et R? et un radical protecteur, et ensuite !'élimination du radical protecteur lorsque ja chose
est requise, et
8} ensuite ia conversion d'un composé de formule (3) en un autre composé de formule (1), si fa chase
est souhaltée.
2. Procédé suivant fa revendication 1, de préparation d'un composé de formule (ftel que défini dans la

revendication 1,
ou Rt représente -CHoO— au -OGH2-;
R2 et AS sont identiques ou différents et sont chacun C;-4-alcoyle, de préiérence méthyle;
Ré4 est une fiaison simple au un radical hydrocarboné aliphatique bivalent en Ci; et peut étre unl au cy-
cle aromatique a la position 2, 3, 8 ou 9, de préférence 4 la position 2 et
nestO a3,
et des sels, amides et esters de celul-ci.

3. Procédé suivant ja revendication 1, de préparation d'un composé de formule (}) tel que défini dans ja
revendication 1,
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ot R! représante ~CH20
R2 ¢i A3 sont identiques ou différents et sont chacun Cy-s-alcoyle, de préférence méthyle;
F4 est une liaison simple ou un radical hydrocarbené aliphatique bivalent en Cy-7 ef peut étre uni au cy-
cle aromatique a la pasition 2, 3, 8 ou 9, de préférence a ia position 2, et
nest2 3,
et des sels, esters at amides de celui-ci.

4, Procédé suivant ia revendication ic) de préparation d’un composé de formule(fi):

/R°COnH (12) 
CH(CH,) N(CH),

ot: Al esi lel que défini ci-desaus et R5 est une Haison simple.
5. Procédé suivant la revendication 1, de préparation d'un compose choist parmi:

lacide (Z}-11-(3-(diméihylamino}propylidéne)-6,1 1-dihydracibenz[b,eloxépine-2-carboxylique
Pacide (E)-11-(3-{diméihylaminc)propylidéne)-§,1 1-dihydrodibenz[b,eloxépine-2-carboxylique
facide (E)-11-(3-(diméihylamine)propylidéne)-6, 1 1-dihydrodibenzib,ejoxépine-3-carboxylique
Pacide (2)-11-(2-(diméthylamine)prapylidane)-S,1 1-dihydrodinenzib,eloxépine-3-carbaxylique
Facide (E)-1 1-(3-{diméthylamino)propylidéne)-6,11-dihydrodinenz(b,sloxepine-B-carnoxylique
facide (2)-11~(-(dirnéthylamino)propylidéng)-3,1 1-dihydrodibenz[p,eloxepine-8-carboxylique
acide {E)-11-(8-(diméthylamino}propylidahie}-6,1 1-dihydradibenz{b,eloxépine-9-carhoxylique
acide (Z)-11-(3-(diméihylamino}propylidéne)-6,1 1-dihydrodibanzihejoxépine-9-carboxylique
Facide (E)-11-{8-(diméthylaminco)propylidine)-6,1 1-dihydrodibenz|b,cloxépine-2-acrylique
acide (Z)-11-(3-(diméthylamine)propylidane)-6, 11-dihydrodibenz[bejoxépine-2-acrylique.

&. Composition pharmaceutique comprenant un composé de formule {}} tel que détini dansla revencica-
ton 1 en mélange avec un excipient pharmaceutiquement acceptable,

7. Procédé de préparation c’une composition pharmaceutique, qui comprend la mise en association
d'un composé de formule (!) tel que défini dans ia revendication 1 avec un excipient pharmaceutiquement
accepiabie.

8. Composé de formule (3) tel que défini dans fa revendisation 1, & utliser dans un procédé pourlutter
conire Pallergie.
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Description

Background of the invention 

EP 6 235 796 B2

Heretofore, ithas been known that 11-unsubstituted, 11-hydroxy or 11-oxedibanzib, ejoxepin derivative is used for
antiinfiammatory agenis [J. Med. Chem.. 21, 633 - 639 (1978)).

Further, it is knownthat dibenzib,ejoxepin derivative wherein substitutents Ra and Rb at 11-position have the
followingdefinitions, is empioyed in the ireatment and coniro! of allergic conditions (USP 4.282.365)

 

Rac, GH, lower alkoxy. lower alkyiihio, jower alkytsulfinyi, lower alkyisuiforyl, arylthic, NHp, NHCHO or imidazalyl;

Rb: Hor lower aticy£

or Ra and Rb taken logether are = 0, = GH-FAc wherein Ric is H or ary).
Furthermore, itis known that 11-44-methyloiperazino) dibenz[p.e]oxepin derivative has an antiasthmatic activily

(USP4.396.550 USP 4.465,835, EP-A-38564)}.
iis also known that dibenzi[b,eloxepin derivative having the following formula:

wherein Ad and Re are lower alkyl and Ff is lower alkyi or halogen, has an antiasihmatic activity (EP-A-85870).
Dibenz[b,ejoxepin derivative having an antiallergic activity and having the following structural formula:

wherein Rg and Ah are alkyl, r
Dibenz[b,ejoxepin derivative havi

 

wherein Fj is 4-alkyipinerazino, 3-quinuclicylamine or -Xa-(CHo),-NRgR,, wherein Xa is -NH-, -S- or -O-, s is 2ar3
 and Fy and R,, are alkyi,

ethyl is known (EP-A-130555).

 

O- (CH2) rN&gRh

Oh
R 5

is 2 or 3 and Riis alkyl or halogen is known (JP-A-227879/84),
an antiallergic activity and havingthe following structu forrnula:

 
Ss

and Fi, is CN, 5-fetrazolyl, CONH, or CO.R, wi

6

herein B, is H, alkyl or 1-(ethoxycarbonyloxy}

Doxepin having an anlidepressani activily and having Ihe following structural formula is known [Drugs, 13. 161
(1977)].

2
oCndd2
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Dothiepin having an antidepressantactivity and having the following structural formula is known{Arz.-Forsch., 13

1039 (1983); ibid, 14 100 (4 9543}.

It is also known that dibenz [b,e] oxepin derivatives having the formula:

aa
it

oOye yoo YLS
 

wherein :

Fis hydrogen or methy: ;
Fi, is a lower alkyl, lower alkenyl or lower cycloalkyl ;
and Y are each hydrogen, lower alkyl, lower alkoxy, lower alkylthio, chloro, fluoro, triflueromethy!, lower acy! or
diaikyisulfonamido, have an antidepressent activity (GB 1,018,958)

iLis knownthat dikenz [b,c] oxepin derivatives of fornula : 

 
wherein Ae is a single band or -CH=CH-, have an anti-asthmatic activity (EP 214779}.

As the compound having both an anti-allergic activity and an anti-inflammatory activity, steroids are known.
it is always desired that a nove! compound having an antiallergic activity and anantiinflammatory activity be de-

veloped.
The present invention relates to a dibenzfb, eloxepin denvalive represented by the formula G}:

3
OCNN0S
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wherein

A represents a carboxyl, a straight or cranched (C,-C,} alkoxy carbonyi group, -CONHOHor -CONF, As wherein
Pi, and Rg are the same or different and represent hydrogen atom or a straight or a branched (C,-Cg} alkyl
¥ represents (CHa), -CHR3s(CHo},wherein A, represents a straight or branched (C,-C4) alkyl, and m is 1. 2,
3 or 4, which is the substituent at 2- or S-position of the mother nuclous and the leit side of tne group Y is bound
to benzene nucleus,

X reprasents =N-, =CH-;
niso, 1,2, 30r4;
Z represents 4-methyipiperazino, 4-methylhomepiperazina, piperidine, pyrrolidino, thiomorghaling, raarpholing or
-NAgR- wherein Rg and Rz are the same ordifferent and represent hydrogen atom or a straight or branched (C,-
C,) alkyLa -- means double cond; and the pharmaceutically acceptablesaitsthereof.

  

The present invention further perlains to pharmaceutical composition containing an effective amount of Compound
()} or a pharmaceutically acceptable salt therect as an active ingredient, and a carrier or an excipient.

The present compound (1) is useful for treatmentof allergic conditions and inflammation diseases.

 
 

DETAILED DESCRIPTION OF THE INVENTION

 in the definition of each group of formula (1), the ‘ower alkyl groun includes straight or branched chain alkyl groups
having 1 to 6 carbon atorns, for example, methyl, ethyl, n-prapyt, iso-propyl, n-butyl, etc

in the definition of the group A, lower alky! moiety of tower alkoxymethy! group and tower alkoxycarconyl group
has the same meaning as previously defined.

The iower alkoxymethy! croup includes methoxymethyi, ethoxymethy!, n-propoxymethy!, isopropoxymeithy}, etc.
nd the tower alkoxycarbonyl group includes methoxycarbany!, ethaxycarbony!, etc.

rn the detinition of the group A, the lower alkyl moiety of lower aikanoy! group and lower alkanyoloxymethy! group
; ihe same meaning as previously defined.
The iower alkanoy! group includes formyl acetyl, eic. and the lower alkancyloxymethy! groug includes formyio-

cymmeihyl, acelyioxymethy|.
The pharmaceutically acceptable salt of compound (f} includes sharmaceutically acceptable acid addition sait,

metal sali, ammonium salt, organic amine addition salt, arnino acid addition sail, etc..
The pharmaceutically acceptable acid adclition salt of compound (1) includes inorganic acid salts such as hydro-

chloride, sulfate, phosphate, etc., and organic acid salis such as acetate, maleate, fumarate, tartrate, citrate, etc. The
pharmacettically acceptable metal salt includes alkalimeta! salts such as sodium salt, potassium sait, etc., alkaline
earch metal saits such as magnesium sait, caicium sali, etc., and aluminiumsalt, zinc sait, etc.. The pharrnaceutically
acceptable organic amine addition salt includes addition salt of morpholine and piperidine and the op! uti {
acceplable amino acid addition salt includes addition sail of iysine, alysine, phenylalanine, ete..

Compound (f) is prepared by using a compound represented bythe formula(Ii):

 

mM

1a

   

 

Sunca: 

( Iz) 
wherein ¥Y and A have the same meanings as previously defined or a compound represented by the formula (il:

4
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( Tir} 
wherein Y and A havethe same meanings as previously defined as ihestarting compound. Compound (if is disclosed
in J. Med. Chern., 19. 944 (1976), tbid., 20, 1499 (1977) and JP-A-21679/83

Compound (1) wherein -¥:A ig -GOOH is disclosed in JP-A-21679/83 and the other Gompounds (Hi) can be gre-
pared according to the method described in the publication though they do not occur in the publication.

The process for praparing Gompaund {1} is explained, depending on the kind of ihe group X.AU

Process A

Synthesis of Compound (i) wherein X is = CH- (Part 1}]i

The carboxy group of Compound (Ha) is protected according ta the following reaction scheme.

 
in the formula, Y has the sarne meani

(compounds with an aiphabet suffix folie
no.)

Compound (ta) is reacted with 1 to 5 equivalents of thiony! chioride and 1 to 5 equivalents of 2-amino-2-methyl-
1-propanoi on the basis of Compound(lia) in an inert solvent such as methyiene chloride, if necessary in the presence
ol a base such agtriethylamine at a teriperature of From 0°C to rcom temperature for 1-24 hours to form Compound
(iV). Gompound (/¥} can also be obtained by reacting Gompound (ia) with thionyl chloride in advance anc then with
2-amino-2-methy!-1-propanol

Compound (V) is reactec with 1-5 equivalents of thionyi chioride in an inert solvent such as methylene chioride,
toluene and benzene at a temperaiure of from 0°C to roorn temperature for} - 24 hours to form Compound (¥}.

Compounds(la) and (0) can be prepared from Compound (¥} according to the following reaction scheme.

as previously defined, and Compound (ia) is included in Corpound uh
formula numberare fixewise included in compounds with common formula
 
 

OCS
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Halég (CH),,.2 (vt)

in the formulae, Y, Z, ancdn have the same meanings as previously defined, Rg is hydrogen or a lower alky! group,
R's is a lower alky! group and Hal is halogen.

As used herein, the term lower aikyi has the same meaning as thai of loweralkyl in each group of formula (1).
Halogen includes chlorine, bromine and iodine.

Compound {V} is reacted with | - 5 equivalents of Compound (V1) in an inert solvent such as tetranydrofuran and
diethyl ether under atmoschere of an inert gas such as nitrogen and argon to form Compound (Vij. The reaction is
carried out at a ternperature of from 0°C to room temperature and is usually completed inf - 24 hours

Compound (VH)} is reacted with | - 5 equivalents of thiony! chloride or chosphory! chloride in an inert solvent such
as methylene chloride in the presence of a base such as pyridine to form Compound {la}. The reaction is carried out
at a temperature of from 0°C to room temperature and is completed in} - 24 hours.

Campound (ia) is incubated in an alcohol containing water, such as aqueous methandi solution, in the presence
of an appropriate acidic catalyst such as p-loluenesulfonic acid at a temperature ol from room temperature tao ihe bailing
point of ihe solvent to farm Compound (ib) wherein Re is H. The reaction is completed in! - 24 hours.

Compound (Vii) is incubated in an Aiconol ROH in the presence of an appropriaie acicic caimlyst such as p-
toluienesuifonic acid at a ternperature of frarn room temperature to the boiling point of the solvent to form Compound
{ib} wherein Rg is a flower alkyl. The reaction is completed in} - 24 hours.

 

 
 

Process B

[Synthesis of Compound(1) wherein X is =CH- (Part 2}]

The carboxy group of a compound represented by the formula (a) can be converted to a jower alkoxymethy!
group ora trityloxymethyi group according to the following reaclion scheme.

6
oon006
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O pricecc (Fa ,

°

Nowe tion”
Oxidation

(E20)

¥rCH,OR,' 
in the formulae, Y has the same meaning as previously defined, FR, is a lower alkyl group and Ra’ is a trityl croup

or a lower aiky! group. The term lower aikyi has the sarne meaning as that of lower alky! in each group in formula (1).
Gompound (Ha) is reduced with | - 5 equivalents of lithium aluminium hydride in tetrahydrofuran at a temperature

of fram 0°C to room temperature for | - 24 hours to form Compound (VIIl}.
Compound (Vil!) is reacted with | - 5 equivalents of trityl chloride in pyridine al a temperature of from reom tem-

perature to 100°C for| - 24 hours to form Compound(1X).
Compound (1X) is oxidized with| - 5 equivatents of an appropriate oxidizing agent such as potassium permanganate

and pyridinium chlorochromaie in an iner. solvent such as methylene chicride and acetone ta form Compound CX}
wherein Rois frity! The reaction is carried out ai a temperature of from 0°C to the boiling point of the solvent and is
completed in | - 24 hours.

Compound (Viil} is incubated in an aicohol of Rg OHin ine presence of an appropriate acidic catalyst such as
sulfuric acid at a temperature of frorn room temperature to the boilirig point of the solvent tc form Compound {Xx}, The
reaction is usually completed in | - 24 hours.

Compound (x) is oxidized with | - 5 equivalents of an appropriate oxidizing agent such as Jones reagent in an
inert solvent such as acetone to form Compound (XI} wherein Ry’ is a lower alkyl. The reaction is carried out ata
temperature of from 0°C to the boiling cont of the solvent and is usually compieted in| - 24 nours.

The compounds represented by the tormulae (1c) and (id) anc if desired, the compound represented bythe formula
(ie) can be synthesized from Compound (Xt according to the following reaction scheme.

 

 
 

 
 

oCN007
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1 G ¥~CH,OR,'
o

(XT)

|a9 (CHD) naa? (vd)
HO, (CHS) 41%

 ¥°CH,OR,'
2° 9

B

 
 

Oxidation

Hey, -(CH2) 42

 
{Ie}

inthe formulae. Y, Z, Ra’, n and Hal have the same meanings as previously defined.
Compound Oxf is reacted with GCamoound (Vi which is Grignard reagent according to the same tnanneras in the

reaction step from Compound (V} to Compound (VIij in Process A to forrn Compound (Xi)
Cerpound (XIf} is subjected to reaction according to the same mariner as in the reaction steo from Gormpound

(VIB ta Compound(la) in Process A to form Compound {ic}.
Gompound Uc} is incubated in a solvent containing water such as aqueous dioxanein the presence of an appro-

priate acidic catalysi such as p-lioluenesuifonic acid at a temperature of from room temperature to the boiling point o
the solveni to form Compound (id). The reaction is usually completed in | - 24 hours.

Compound (Id) can aiso be obtained in one step by incubating Compound (XI!) in a solvent containing water such
as aqueous dioxane in the presence of an appropriate acidic catalyst such as sulfonic acid al a ternperaiure of from
room temperature to the boiling point of the solvent. The reaction is usually cornpleted in | - 24 hours.

if desired, Compound(fd) is oxidized with | - 5 equivalents of an apcropriate oxidizing agent such as Jones reagent
in an inert solvent such as acetone to form Compound(ie). The reaction is carried oul ai a temperature of frorn O°C to
the boiling point of ihe solvent and is uguntly completed in f- 24 hours

 

8
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Process ¢

[Synthesis of Compound ()) wherein X is =GH- (Part 393

 Ge Y-A‘ + PhP =CH(CHS) 2

 
(Tz)

in the jormulae, YZ, anc n have the same meanings as previously defined. A‘ represents the graups falling within
the definition of A but tower alkanoy! group.

Compound (lib) is reacted with | - 5 equivalents of Compound (XIE in an inert solvent such as tetrahydrofuran
underatrnosphere cf an inert gas such as nitrogen and argon at a temperature of from 0°S to room temperatures for|
- 24 hours to form Gompound(1).

Compound (XH) which is ylide, can be prepared accerding to the method described in C_A. 63 163664 (1965).

oa
+ al 7 -

PHP Hal (CH).)#al ———+ PhP (CH) waHal Hal
(4tV) (xv)

1) #2 + .

2) BHel PRP (CHS) 442 -Hal .- (HHal) |
(XVI)

In the formulae, Hal, n and Z have the same meanings as previously defined and q is | or 2. Compound (XIV)is
reacted with an equivalent of triphenylpnosphine in toluene at reflux of the solvent for | - 24 hours te form Compound
(XV).

Cornpound (XV)is reacted with | - 5 equivalents of HZ in ethanolat refiux of the soivent for | - 24 hours and excess
HZ is distillod away under reduced pressure. After the addition of 1 - 5 equivalents of HHai on the basis of Compound
(XV}, the mixture is incubated at a ternperature of frorn °C to the bailing point of the solverfor | - 24 hours to form
Compound (XVi} which is Wittig reagent.

Compound (XVi) is treated with | - 2 equivalents of an appropriate base such as n-butyl ithium in an inert solvent
such as tetrahydrofuran under atrnosphere of an inert gas such as nitrogen and argon to form yiide (Xilf}. The reaction
is carried oul at -78°C ~ room temperature and is usually compieted in { - 24 hours.

 

3
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Process D

[Synthesis of Compound ()) wherein X is =GH- (Part 43

 
  
 

 

{

in the formulae, Y, Zand A have the same meaning

AeoN 3i

formaldehyde
Yea + oF polymerized +

formaldehyde

Ig)

S$ as previously defined

BZ

The process is known as Prince reaction [New Experirrental Chemical Course {Maruzen), Vol. 14, Synthesis and
Reaclion of Organic Compound Hl, page 1375 (1977)}.

Compound (I), | to & equivalents of formatdehyde and ! to 5 equivalents of HZ are subjected to reaction in an
inert solver such as tetrachicrcethane in the presence of an acid or reaction in an acid as such serving as a solvent
under atmosphere of an inert gas such as nitrogen and argon to yield Compound (ig)

The formaldenyde or polymerized formaldehyde includes p-lonnaidehyde, trioxane, ec. The acid includes acetic
acid, trichicroacetic acid, trifluoroacetic acid, etc. The reactionts carried out al a tamperature of from room temperature
to ihe boiling point of the solvent and is completed in | - 24 hours.

Compound (If which is the starting materia’ can be prepared according tothe process described in JP-A-2167 9/83,
as shown below.

 2

Thai is, Compound (ib). 1 to & equivalents of methyliriohenylphosphonium brornide and i to & equivaients of n-
butyl [ihium on the basis of Compound (i1b) are subjected to reaction in an inert solvent at frorn -78°C to room tem-
perature for | to & hours to yield ylide (XVIP which is reacted with an ecuivaients of Compound (IIb) in an in
al

ért salvent

from -78°C to roomiemperature under almosphere of an inert gas Tor | to 24 hours to yield Compound (lila).
Theinert gas includes nitrogen, argon, ete. and the inert solvent includes tetrahydrofuran, etc.
The group A’ in Compound (ila) can easily be converted to a lower aikanoyl group and therefore, Compound dil)

can easily be prepared.

10
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Process E

[Synthesis of Compound (/}) wherein X is = N-]

 
Ree YA! + HON(CHS) 2  (XVIIZ}

huaae
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shows examples of Gompaund (1) or pharmaceutically acceptable salts thereot and Table 2 shows the

formulathereoi,

if
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Table 3 shows characteristic signals in NMR and Table 4 shows retention time in HPLC

Methylcis-1ll-(3-~dimethylaminoptopylidene) -
6, li-dihydrodibenz (b,ejoxepiny2-acetate

Methyl trans-ll- (3-dimethylamincpropylicene) -
6, ii-dihydrodibenz(b,e]oxepin-2-acetate

Ethyl cis-ll-(3--dimethylaminopropylidene) - 6,11~-
dihydrcdibenz[>,e]oxepin-Zz-acetate

| Ethyl trangs-ll-(i-dimethylaminoprosyliéene) -
6,1ll-dihydrodibenz{s,¢loxepin-Z-acetata

Cis-ll~(3-dimethylaminopropylidene)-6,11-
dinydrodibenz (bseloxepin-Zz-acetic acid

frang-ll~(3-dimethyleminepropylidene)-&,i1=
éihyeredibena ib, eloxepin-2-acetic acia

dihnydroedittenz [b,e]oxepin-2-aceatate
|methy2 cisrll-(4-~dimethylaminobutylidene) ~“6, Li~ |

i Methyl trang~1ll- (4-dimethylaminobutylidene) -

[ 6, Lidihydrodipeng [hy sloxepin=2-acatate
Teis-11- ladimathylaminobutylidene)-=6, hi-

| dihydrodibenz(b, eloxepine-Z-acetic acid
| trans-11- (4-dimethylaminobutylidene)--6,1i-
| dihydrodibenz[b, @joxepin-2-acetic acid 

dihvdrodibenz (b,e]oxepin-2~acetate
Methyl cis-ll- (3-syrrolidinopropylidene) -6,1i-

Methyl trans-Ll- (3~pyrrolidinopropylicene) -
é, li-dihydrodibenz (b,eloxepin-2-acetate

12
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Cis-1l-(3-pyrrolidinoorogylidene)-6,11-|
dihydrodibenz(b,e]oxepin-2-aceric acid t  

 Trans-1i- (3-pyrrolidinoprapylidene)-6,11-
dihydrodibenz{b,e)oxegin-2~-acatic acia
 

 
 

  | Methys cigzil-[2- Aydenpererazino)ethylidener4, 1i-dihydrodibenz [b,e]oxepin-2-acetate ~~ 
ethylidenepé, 1l-dihydrodibenz [b,eJoxepin-2-Methyl sRaedBoEsPotracetate

 
 

 

 

Cis-“l= [2 (domethyllpi>i zerazino? -ethyicene|-6, lledihvdrodibenz{b,eloxepin-2-acatic acid

Trans-Ll-(2-(4~nethylpiperazing) ~ethylidene6, ll-dihvdrodibenz(b,e)oxépin-2-acetica ac
 

  
 
 
 

i Methyl cisell- (aedimathy Laminopropylidene)-
( §,li-dinydrodibenzib,eloxepin-3-acetate

Methyl trans-ll-(3-dimethylaminooropylidene) -
6, liedihydrodibeng [b, eloxepin=3-acetatea

 

 
 

 
 
 ,8
  

Cis-11- (3-dimethylaminopropylidene)-6,11-
dihydrodibenz (b,eJoxepin-j-acetic acid

Trangs-ll- (3-dimethylaminopropylidene)-6,11-
dihydrodibenz[b,eloxepin-J-acetic acid

1S
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aT 

rs<a as teu aang |Methyl eLl- {2-dimathylamincethyl) imine- :
| 6, lie-dinvérndipenzth,elaxenin-e2-acatare :i 2

 
Methyl] anci-ll-(2-dinethylamincethyvi}inino-.
§,li-dihydrodibenz[b,eloxesin-2~-acezate

 ot «2 © . . >
w) whh-{2-dimethylaminoethyljimino-6,11-
Gihydéredibenzl>,eloxepin=-2-ecetie acid¥ par4

ianti-ll~(2-dimethylaminosthyl) imine-6,ll-
dihydrodizenzib,ejoxesin-2-acetic acid

 

 

;i

|

$

ot - eeeypeepay
Methyl wli- (Qe-diechylaminoethyl)imino-6,11-
dihydrodibenzib,e} oxeoin-2-acetate

i

  
 Methyl anti-ll~(2-diethylanincethyl} inine-

6,il-dihyéroditenz(b,eloxesin-2-acetate

li-(2-dlethylanmincetayl)imine-6,1l1l- :
dihyérodizenz[>,eloxepin-2-zceric acid 1

anti-ll-(i-diethylanincethyl) imine-§,11-
éihydreditens[b,e}cexenin-2-acetica acid
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 Methyl wll (3-dizethy laminosropy1)inino-
6, ll-dihydrodibenz[{b,@loxapin-2~acetata 

 
 
 

 
 
 
 
 
 

Hethvl anti-ll-ii-dimethylaminopropyl}imine-
6,lledihydrodibenzlb,e]oxepin-2-acerata

““yll~ (J-dimethylanincorepyl}imino-6, bi
dihydrodibenz(b,a@loxepino-sq-acatico acid

Aantl-11-~(i-dimethylaninopropyl} isino~6,11~
dihydrodibent(b,eloxepin=Z-ecatic acid

Hethyl cin-2=(1l-(2-dimathy laminogtiwt} imina~
§ li-dihydrodibenz lb, eloxseein-2-yl)}-propionaste

Methy!) asti-2-(il-(2-dinethvilaminoatav bi imino-
$,si-dihydrodibenz{[b,ajoxepin-i-yl]-propicnatsa

 
 
 

hylemincechyl)imino-4,4%-
dihydrodibenzib,ejoxepin~2-yLjeprtpsonic acid

Anti-2-(lint2-dinetnylamincathyl) imino~6,11l~
dihydrccarbent(b,eloxeoin-2-ylj-gropionic acid

 

 

 

: .
Mathyh '\-Li~ (2-dimethylamineethy1) inino~6,l1-
Aihydrodibenz[b,eloxepin~ 3-acetate

Methyl anti-ll-(2-dimethylaninoethyl) inino-
6, li-dihydrodibenz |b, eloxepin-J-acatatea  
a
wtl- (2-dinathyiemincethyl) imino-6,11-
dihydrodibeaz [b,eloxepin-J~acetica acid

Antin~ll-(2-dinethylaninoethyl)imiao-6,1ii-
aihydrodibenz{h,eloxepin-l-acetic acid

18
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thyt anti-ll-{2-dlimethylaninesrosvl)} imise-

A

L-dahvéscditenz [b,a)oxesin-3-acetate
 
 

reenactcnhan ee oe tnmereceinnernerenewed
es . : - }

| > ile (3-éimethylaminepropyljinine-$,141-
poBhyyeroairenzib, zloxenin-3 “acetic acid
 
   

yibinino~ §,i1-etic acid
antivll- (3-dimetaylant
dihyéroditenzib,eloxe ‘ob
 

‘Vi=(3=Dinethy laminoprogylicen1@)-2~(4,4-
i 24 dinethyl-2-oxazoline-2-ylj-$,il-dihydrodibenz=
+ {b,ejoxepin

i a -  

 

 Hethyl cis~ll-(3-methylaminopropylidene)-6,11-
dihycxedibenz[b, e]oxepin-2-acetate  

  6, li-~dihydredibeng (b,ej)oxepin-2-acetate
 pene trena-il- (3-methyvleninoprosylidene) ~

fis-li~(3-methylamincpropvlidene)~-6,1i~
dinyéredibenzib,eloxesin-2-acatico aci

Trens-il- (3-nethylaminooropylidene)-6,1ll-
dGihydrodibenz[b,eloxepin=2@acetic acid
a|

i
i

i aees:

Hethyl cis-ll-(3~-aminopropylidene)-6,11-
dihyérodibenz[>,e¢]oxepin-2-acetaze| .

}

 

Methyl trans-ll-(3-aminoprosylidene)-6,1i-
| dihydredibenz (b,eJoxepin-2~acetate
 

Cisell-(3-aninogropylidene)-6,11-dihydrodabenz-~
{b,eloxepin-2-acetic acid

frans*ll~- (3-aninesropvlidene)-6,11-
Gihvdrodibenz {b,e}oxepin-2~-acetic acid

 

{trans form 354)

Fumarate «2/3 hydrate of Compound 9

z Fwmerate 3/2 hydrate of Camround 3

(trans form 988%)
t
|
Sadiux salt 2 hydrate of Compound 19 .

(anti forn 998) |
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Danie 2

a Me

2-CH,COCHe

2-€8 {COCK

2-CH Coome2

2-CH,C00H

2-CH, COOMe

2-CH,COOR

2-CH,COCHea

3-C38.CCO82

2-CHCOOHe

000017

: methyl group

s phenyl group

: ethyl grovus

N NMe

oorraneaninternehinner
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*

3-CH

1 3-H
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2-CH, COOH

2~CH ,COOMe

22-CH,COOH

2~CH ICH, ) COOMe

2-CH (CH) COOH
OG)

boca

3~-CH, COOK2

glbone

3+ Ca, COGH

2-CH,COOHe

2-CH, COOH

18
000018

NeHEE

Ne NMes

 

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 266



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 267

10

an

keoi

>a

40

&0

EP 6 235 796 B2

Table J

Ha iCHl) 72

ee
 

 
nt side i

Cis | Trans 7

TOee ogg aetae

2 | 5.70 | 6.07 A |
3 5.66 6.00 3

4 5.66 §.02 A

5 5.67 6.02 3

6 5.59 5.39 A

7 5.60 5.92 a

g 5.94 6.17 A
9 5.72 6.08 | 3i

Chemical sizZt of Ha proton | i
Compound (ppm) i feasure

- nen j solvent
 

 ee
5.63 . 1 ; 7
5.63 . 5

5.64 . x

3.67 | . | .
A= CECl,
a = BMSO~d 4

19
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Table 4

Compound|Retention time in HPLC (Minutes)|Eluent

 

 

 

$

1¢

Instrument: SHIMAZU LC-34

16 Coluran Yamarnurakagaku YMC A-342

A0.01M PIC B-8 in 54.3% MeQH
B0.01MPIC B-9 in 81,35 MeQH
C 9.01M PIC B-8 in 68.9% McOH

20

*PIG : PIC reagem (Produced by Water Associates)
Pressure: 85 - S5 kg/eme
Temperature: room ternperature

DE Gompound (B has both an antiallergic activity and antiinflarnmnatory activity. Among Compound {1}, the cormpound
represented by the formula (/} has strong aniiallergic activity and the compound repraseniad by the formuta (1!) has
strong antiinflammatory activity,

GO

(7°)

in ihe formula, X, n and Z are as previously defined. -Y'-A’ is -Y-A when X is = CH andis -Y-A which is bound al
2 position of the mother nuclaus when X is = N-, and Y and A ara as previously defined

4a
tri")

45 in the formula, n and Z are as previously defined: Y' is -CH»- or -CHRg- suostituted at 2 or 3 position of the mother 
nucleus wherein Raisa lower alkyl A- is, a a carboxy!, a lower alkoxycarbony!, a -CONR,R, wherein Ry and Rp are
the sarne or different and are nydrogen atom or -CONHOR.
the preferred compounds accordingto the invention are the compoundsof formula (i) as above dafined wherein A is
amemberselected fromthe group consisting of lower alkoxycarbonyl, (-CONF,Ria), carboxyl: ¥ is bound at 2-position

so of the mcther nucleus ; X is member selected from the group consisting of = N-and =CH-: nist or 2: andZ isa
member selected from ihe group consisting of dimethylamino. diethyiamine, methylamino, amino, morpholino and
thiomorphoiino.
Of those particular compounds, those of formula {1} wherein ¥ is a member selected from the group

 

20
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and mis 1 or 2, are preferred and more particulary these cf formula (}) wherein X is = CH- and A is a carboxyl.
The most preferred carnpounds are those of formula (1) wherein -Y-A is a member selected from the group consisting

1 of carboxymethyl, X is = GH-, nis 2 and Z is a member selecied fram the group consisting of cimethyiamino, dieihyl-
amino methylamine, amine, marphaline and thiamorpholina.

The antialiergic activily and anilinflammatoryactivity of Compound (|) are described below

 

Test for antiallargic activity:an

Antialiargic activity was investigated by a homologous PCA (passive cutanecus anaphiaxis) of rate for 48 hours,
where Wistar male rats having body weights of 180 to 220 g were used for sampling of antiserum and Wistar maie rats
having body weights of 120 140 g were used for the PCAtest.

20 A) Preparation of anti EWA rat serum

Anti-egg white albumin (EWA) ral serum was prepared according te Sictland and Share's method [Canad. J. Phys-
iol. Pharmacol. S2. 11414 (1974)]. That is, 1 mg of EWA was mixed with 20 mg of aluminum hydroxide get and 0.5 mi
of mixed vaccine of pertussis, diphtheria and tetanus, and the mixture was subcutaneously administeredin four partions
into rat's footpad. After 14 days, blood was sampled from the carotid artery, and the serum was separated from the
sampied blood, and preserved under freezing ai -80°C. The potencycf the anliserum in the homologous FCA for 48
hours wae 1: 32.

keoi

Bi Homologous PCA test of rats for 48 hours

Groups each consisting of 3 rats were used, and 0.05 ml of anti-EWA rat serum diluted wilh a physiolagical saline
solution to & times as much was incutansously injected each al two positions of depilated back to make the animais
passively sensitised. After 47 hours, the coarnpoundof the present invention, or its solution (physiological saline sctution
or CMC solution} was orally administered. One hour thereaiter, 0.5 mi/100 g of 1% Evan's blue physiological saline

86 solution containing 2 mg of the antigen EWA was administered into the tai vein. ancl 39 minutes thereafter. the animals
were sacrificed by exsanguination. Then, the skins were stripped and the amount of leaked pigment at the biue-dyed
parls was measured according to the Katayama ef at method [Microbiol. Immunol. 22, 89 (1978)}. That is, the blue-
dyed paris were cut out by ecissore, and piacedin test tubes coriaining | mi of IN KOH and incubated at 37°C for 24
hours. Then, 9 mi of a mixture of 0.6N phosphoric acid and acetone (5:13) was added therelo, and the mixture was

40 shaked and centrifuged at 2,500 rpmfor 10 minutes. Absorbancy of the supernatant at 620 urn was measured. and
the amount of leaked pigmenl was quantitatively determined by ihe calioration curve prepared in advance. An average
of measurements at the two oosition was mace a value for one zooid, and inhibition rate fr the incividual zocic was
calculated by ine following formula

 

Inhibition rate ($8) =

Average leaked amount Leaked amount of
of solivent-admini-~ ~ test compound-

50 atered group adminigtered groupeoeno
100

   

Averege leaked amcunt of
solvent-acministered group

56 Cases where, the inhibition rate is 50%or higher, were regarded as positive PCA inhibition activity, and the minimum
administered dosages, where & positive case was observedin at laast cne of three zooids was regarded as minimum
effective dosage (MED). The results are shown in Table 5.

21
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Acute toxicitytest:

Groups each consisting of 3 dd, maie mice having body weights of 20 + 1 g were used, and the compound of the
present invention was administered orally (po: SQ0 mg/kg) or intraperitoneaily (ip: 100 mg/kg}. Mortality 7 days after
ihe administration was cbhserved to obtain MLD (minimum lethal dosage). The rasults ara snown in Table 5.

Antiinflammatory activity test:

Antiinflammatory activity was examined according to Rat carrageenin paw edema [J. Pathol. 104. 15-29 (1971)].
Groups each consisting of three Wistar male rais weighing 150 g were used. The iest compound was suspended in
0.9%aqueous CMC solution and the suspension was given orally. Sixty rninutes later, @.1 mi of 0.1% carrageenin
solution was subcutaneously injected in a hind pawto form carageenin paw edema.

The volume of paw was measured before the administration and 3 hcurs alter ihe administration of carageenin
with plethysrnometer.

Theratio of the vclume 3 hours after the administration to that betore the administration ol carageenin was calcu-
lated and each ratio is cornpared with the ratio of control group (0.3% CMC solution was administered) to give the
edemainhibiting perceriage. The results are shownin Table 6

 

Fable § 

 

 

Teeg  eneinilernin bovte. rr
Acute i Antiallergic Activity| toxicity | Number of positive zooids

Comround | (4LD) Lin oné group of 7 zoids per oy
mg/kg | Cesage m¢/xg ne /xS |

i | go i> Loo 16 L O.2 6,01 0,69) i1 »

 
 (trans}  
 

  
Ge

itrans)
 

 >300 7100) 3/3 343 32/3 3/3 1/3 6/3
 

1/3. 0/3 | a.2 |
rt ees

3 = - } 2 |
i |
' | | 
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16

16

206

2s

As is evicericedin Tables 5 and 6. Gormpound (1) and pharmaceutically acceptable sak thereof have PCA inhibiting
activity and of caragesenin paw edema inhibiting activily.

PCA inhibiting activily is believed to be on the basis of an activity inhibiting liberation of chemical mediator such
as histamine frorn fat skin cell. Therefore. Compound (1) and pharmaceutically acceptatle satts tharect are believed

40 to be useful for treating an allergic disease such as bronchus asthma which is caused by trachea contracting activity
of chemical mediator such as histamine

On the other hand, caraggenin paw edemainhibiling activity is believed to be on the basis of prostaglandin bio-
synthasis inhibiting activity. Thus. Cornpound (5 and pharmaceutically acceptable salts thereof are believedto be useful
for treating an acute inflammation and rheumatism which are ascribed to excessive prostagiandin.

“e Compound (1) includes a compound having both antiallargic and amlinflammatory activities described abave which
is useful for ihe treatment of allergic diseases accompanied byinflammation.

in view of the pharmacolagical activity of Compound (1}. Compound(1) can be used in various medicament forms
for ihe administration purposes.

The present medicament compasition cain be prepared by uniformly mixing an effective amountof a free Compound
<0 (} or a pharmaceutically acceptable sali therec! as an active component with a pharmaceutically acceplable carrier or

excipient. The carrer can take a wide range of forms in accordance with a desirable medicament form far the admin-
istration. These medicament compositions are desirably in a unit dosage form suitable for tha oral administration or
injection administration. in the preparation of a compasition in the oral dosage form, any useful, pharmaceutically
acceptable carrier can be used. For example, an oral liquicl preparation such as a suspended medicament or syrup

<5 medicament can be prepared using water; sugars such as sucrose, scrbitol, fructose, etc.: glycols sucn as polyelhylene
glycc!, prapyiens glycci, etc; ails such as sesameoil, olive ail, saybean oii, otc.; antiseptics such as alky! parahydroxy-
cenzoate, ete., and flavors such as strawberry flavor, peppermint, etc. Powder, pills, capsules and tablets can be
orepared using an excipient such as laciose, glucose, sucrose. mannitol, etc.; a disintegraior such as starch, sodiu
alginate, ete.) a lubricant such as magnesium stearate, taic, etc.;abinder such as polyvinyl alcohol, hydroxypropyl-

60 cellulose, galatin, eic., a surfactant such as faity acid esters: and a plasticizer such as glycerine, eic. Tablets and
capsules are the mosi useful ora! unit dosage forms because of easy administration. To prepare tablets and capsules
sold carriers ior medicament are used. injection solution can be prepared using a camer consisling of a sail solution,
a glucose solution or a mixture of the salt solution and the giucose solution. The effective dasage of Compound {/) is

ss 1 to 20 mg/kg/day for a human Seing, and numberof administration is 3 to 4 per day.
Examples and Reterence Exampies are given below:

23
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Reference example|

(Raw material t} Methy! ll-oxo-6.f-dihydradibenz[b e] oxepin-2-carboxyiate

in this example, 348.9 g of sodium salt of methyl p-hydroxyhenzoata, 402.4 g of phthalide and 200 g of sodium
chioride are mixed with one another and stirred at 150°C for 6 hours. Aiter completion of the reaction. the mixture is
cooled until the temperature is brought back to room temperature, 41 of aguecus 10 %acetic acid solution is added
therete and the mixtureis allowed tostand at roomlernperature overnight. After stirring ihe mixture at room iemperature
for 3 hours, deposited crystals are separated byfiltration. and 6 t of water is added thereto. After stirring the mixture
at roomtemperature for SO minutes, the deposited crystais are separatedbyfiltration. Afterthe addition of Gi of ioluene
to the crystals, ihe mixture is stirred at room ternperature for one hour Thecrystals are separatedbyfiliration and
dried over heating under reduced pressure to yield 393.9 g of 2-(4-melhoxycarbonyiphenoxy} methy! benzaic acid

iP (KBr disk}: 3400, 1700, 1610, 1280, 1295 cm!
The thus obtained 2-(4-methoxycarbonyiphenoxy) metnyl benzaic acid (392.7 g} is suspendedir 5.0 lof methylene

chicride and 266.0 gof trifluercacetic anhydride is added thereto. After stirring the mixture at room temperature for
ons hour. 19.4 g of boron triflucride-ethylisther complex is added thereto andihe mixture is stirred al room temperatura
fortwo hours, The reaction solutionis pouredinto ice water. After an crganic solvent layer is separatedfrom ihe mixiure,
the organic layer is washed with diluted aqueous sodium hydroxide solution and water, dried over anhydrous magne-
sium sulfate and concentrated under reduced pressure io obtain 335.3 g of methy! l!-oxo-6, 11 -dihydrodibenz[b. ejox-
epin-2-carboxylale as a white crystal

Melting point and elementary analysis are shown in Tabie 7.

 

{RF (KBr disk): 1710, 1650,
NMR (GDCl., 8, ppm): bi3.3,B4(s, 3

 

Raw material 2}
Raw material 3)
Raw material 4)

Raw material 5)

l-Oxo-6,1l-dinydrodibenz[b,eloxepin-2-acelic acid
LOx0-6,/l-dinydrodibenz[b,ejoxepin-3-acetic acid

2-(If-Oxo-6.1l-dinydradibenzib, eloxepin-2-yh}-propionic aci
3-(-Oxo-6 1l-dihydrodibenzib eloxepin-2-yh-propienic aci

id
id

Raw materials 2 - 5 are produced by respectively substituting p-hydroxypheny! acetic acid, rn-hydroxyphenyl acetic
acid, 2-(p-hydroxypheny!}-prapionic acid and 3-(p-hydroxypheny!}-propionic acid for methyl o-hydroxybenzoate in Fet-
erence example |.

Malting poinis and elerneniary analyses thereof are shown in Table 7.

 

{Raw material 6) Methyl il-methylene-4,li-dihycrodibenzib, eloxedin-2-carboxyiate

in 100 mi of etrabydrofuranis suspended 25 g of methylirishenylphosphonium bromide and 40 mi of 1.6 N-n-butyt
lithiurn hexane salution is dropwise addedthereto under a nitrogen aimosphere and ice-cooling. After stiqing tha mix-
ture underice-cooling for 30 minutes, a solution obtained by dissalving 15 ¢ of methyl |l-oxo-6,!!-dihydrodibenzib,e]
oxepin-2-carboxylate in 250 mi of tetrahydrofuran is cropwise added thereto and the mixtureis stirraci at room tem-
perature for two hours. The solvent is distilled away uncer reduced pressure andthe residue is purified by column
chromatography on silica gel (eluent: hexane ‘ethyl acetate = 3 |) to otiain 3.7 q af the desired product as a colorless
oily matter.

NMR (CDCls, 6, ppm): 9.835, 3H), 5.15{s, 2H), 5.29 (s. 1H}, 5.74{8, 1H),
Melting point and elementary analysis are shownin fasbiev.

 
 

6.69-8.22(m, 7H}

Reference example 7

(Raw material 7} Meihyl ji-melnylene-5, -chhycrodibenz{b, eloxegin-2-acelate

The cesired product is obtained by substituting ll-oxo-6,ll-dihydrodibenzib, efoxepin-
§,ll-dihydrodibenzib. eloxepin-2-carboxyiate in Reference exampie 6.

Golorless cily matter

2-acelic acid for mathy! Il-axa-

24
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NMA(GDCls, 8, ppm): 3.48(s, 2H}, 967 (3, BH), 5.05(s, 2H). 5.20(s, IH), 5.62(s, IH}, 6.59-7.43 (mm, 7H}
IR. (neat, cm7): 2950, 1740, 1615, 1490, 1610

Meiting point and elementary analysis are shownin Table 7.

Reference example 8

(Raw material 8) li-Methyiene-6,1l-dihydrodibenz[s, eloxepin-2-acetic acid

To a mixed solvent of 200 mi cf meihanol and 50 mi of 2N-aqueous sodium hydroxide solution is added 2.9 g of
methyl H-methylone-6, ll-dinydrodibenz[b, eloxepin-2-acetaie (raw material 7, Reference exarnple 7) anid the mixture is
heated at refiux for twohours. After allowing the mixture to siand for cooling, ihe mixture is concentrated under reduced
gressure, and the pH of the mixture is adjusted to 1.0 with aqueous 4N-hydrochioric acid solution. The mixture is
extracted with 560 mi of ethyl acetate, then the organic layer is washed with aqueous iN-hydrochioric acid solution
and saturated aqueous sodium chloride solution in order and dried over anhydrous sodium sulfate The solvent !s
distilled away under raducad orassure and the resultant crude product is crystallized trom hexane to obtain 2.7 g of
the desired product as a white solid.

NMR (DMSO-d, + D,0, 8, ppm): 3.48(s, 2H), 5.02(s, 2H), 5. 16/6, 1H), 5.60(s, 1H), 6.48-7.44(m, 7H)
Melting point and elementary analysis are shownin Tabie 7.

  

 

Reference example 9

(Rawrnaterial 9) Methyl Il-methylene-5, l-dihycrodibenzib, eloxeoin-3-acetate

The cesired orociuct is obtained by substituting Il-oxo-6,1l-dihydrodibenz/b, eloxepin-3-acetic acid for methy! ll-oxo-
6,l-dihydrocibenzib, sjoxepin-2-carboxyiate in Reference example 6.

Reference example 10 

(Raw material 10) li-Methylene-6,!l-dihydradibenzib, eloxepin-3-acetic acid

The desired product is oblained by subsituting methy! ll-nethylene-6,lf-dihydrodibenzib, sjoxepin-G-acelale for
methyl il-methylene-6.li-dihycrocibenzib.eloxepin-2-acetate in Reference example 8.

Raw Meleing poin Elementary analysis (%) i material {*<} oY Mass spectrum

i 128 - 129 as Cy 6H9, i
c 8

(Isoprosyl Calculated 71.63 4.51
ether) Found 71.55 4,48

v4 136-132 as C,H, 50, i
Cc H

{Ethyl Calevlate@d 71.63 4.51
acetate] Found 72.86 4.55

25
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Melting poin =
 

 
Raw Atary analysis

 
&

material (°c) MESS Spectrum

3 Lil -114 &Ss Cgyas
¢ H

(Ethyl Calculated 71.63 4.51

acetate) Found 72.53 4.66 |
a aan

BS Cy 5tygy

 
(4 + 282)

  144-143 ag C1981 424
 

 ¢ w

72.433

72.48

 
  

 
 

 
C€aiculated

Feund
 
 

)( Water

& Syrup as Cy Hy 405
(4 + 266)

as Cy gH)63
(4 + 280)

7 Syrup

BB 0455] 493@ | 162-183
c a

{ Water ) Calculated 76.68 Found 76.29

erence example 11 

(Reagent } (3-Dimethylarninopropy)}-triphenyiphosphonium bromide hydrobromide

inthis example, 350.0 g of triphenyiphosphine and 270.9 g of dibrornopropane are suspended in 7CO mi of toluene
and ihe suspension is heatec at reflux for 26 hours. After allowing the suspension to stand for cooling, the formed
product is separated by filtration and washed with 2 | of toluene to obtain 550.6 g of (Qbromopropy!}triphenylphospho-
nium sromide hydrobromide having m.p. 233-234°C.

Then. 100.0 g of (3-bromcpropyi)}-triphenylphospheonium bromide nydrobromide is suspendad in 500 mi ot ethanoi
and 300 mi of 50 % aqueous cimethylamine solution is added thereto. After heating ihe mixture at reflux for 10 minutes,
the mixture is alowed to stand for cooling. The goiventis distifled away under reduced pressure and the resultant crude
product is recrystallized from elhanci to obtain 64.0 g of ihe desired product having the physicochemical properties as
identified in Table B.

Refersnca examples te - 14 

(Reagent 2) (3-Diethylaminopropy!)-triphenylshosphonium bromice hydrobromide - 1/3 hydrate

26
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(Reagent 3}
(Reagent 4)

The above-captioned compounds are prepared according to the
ihe physicochemical sropertias ara shown in Table 8

Exampie1

1}-(3-Dimethylarninop ropytidene)4li-cihydrodibenzib, ejoxepin-2-acelic acid (Compound 3)

Reagent

{4-Dimethylamincbuty!-

EP 6 235 796 B2

 

Melting point

287 = 289

{Ethanol}

223 236

(Iscpropane))

235 237

(Isopropancl)

“TP 291 = 293

(Ethanol)

ipheanylphosphonium bromide hydratromide
{3-Pyrrolidinooropy!}-triphenyiphosphonium bromide hydrobromide - 1/2 hydrate

Janie -8 -

same manner as in Reference example |! and

Elementary analysis (8)

as CogHaghPBr 5
Cc

Calculated 54,24

Found 54.12

as CogahPar

Calculated

Found

as Co gla gNPBr
c

Calculated 55.69

Found 55.64

Calculated

Found

 
H

5.54

§.63

5.78

5. $1

inthis Example, 2.2 g of l-(4-cimethylamninopropylidene)-2-(2-hydroxyethyl-6,ll-dihydrodibenzjb,e]-oxcein is dis-
soived in 100 ml of acetone. The Jones reagent is added to the solution unti he reaction solution shows an orange
color and the mixtureis stirred at room temperature for one hour Sodium bicarbonate is adced therets and an inorganic
substance is removed by filfration. The solvent of the filtrate is distilled away under reduced cressure to obtain the

7

27
oCnd27

desired product. The physicochemical properties of the procuct coincide with those cf the product obtained in Exampie
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EP 6 235 796 B2

Example 2

Methyl l-(Q@-dimethylaminoprapylidene}-6. il-cihydrodibenz[b, eloxepin-2-acetate (Compound 13

in this example, 48 g of (3-dimethylaminopropyl-iriphenylphosphornium bromide hycrobhromide is suspended in
200 mi of tetrahydrofuran under a nitrogen aimosphere and 80 mi of |.5N-n-buty! lithium hexane sotution is added
thereto under ice-ccoling. Tne mixture is stirred under ice-cooling for one hour. A solution obtained by dissolving 5.0
g of H-oxo-6. i-dihydrodibenz [b.ejoxepin-2-acetic acid in 120 ml of tetrahydrofuranis dicpwise acded under ice-cooling.
After stirring the mixture ai room temperature for two hours, the soiventis distilled away urider reduced pressure. Then,
200 mi of water is added to the residue and ihe mixture is washed with 200 mi of diethyi ether The pH of the mixture
is adjusted to | with aqueous 4N-hydrochloric acid solution and the mixture is washed with diethyl ether.

Then, aqueous 1ON-sodium hydroxide solution is added thereto to adiust the pHof the mixture to 7 and the solvent
is distilled away under reduced pressure. The resullant residuets dissolved in 400 mi of methanol and 5g of pioluene
sulfonic acid is added thereto. After heating the mixture at reflux for iwo hours, the solvent is distilled away uncer
reduced pressure The residueis extracted with 300 ml of ethyl acetate, and the organiclayer is washed with saturated
aqueous sodium bicarbonate soiution and saturated aqueous sodium chioride solution in order and dried over anhy-
crous sodiumsulfate.

The solventis distilled away under reduced pressure and the resultant residue is purified by column chromatog-
raphy onsitica gel (eluent: hexane: ethyl acetate : triethylamine = 10: 10: 1} to ablain 4.0 g of the desired product as
a colorless oily matter.

 

 

Cis form

NMP (GDCIs, 8, ppm): 2.06-2.67(m, 4H}. 2.16(s, 6H), 9.46(s, 2H}. $.58(s, SH). 5.0Sibs, 2h. 5.69 4 IH. J =
7H2). 6.83-7.90(n. 7H)

Trang form

NMF (CDCIy, 8, ppm): 2.06-2.67(m, 4H}. 2.18(s, 6H). 9.46/s, 2H), 3.58(s, SH). 5.08(bs, 2H}. 6.00 4, IH. J =
7Ha), 8.53-7.20(m, 7H)

Exampie 3

Methyl! il-(4-cimethylaminobutylideng)-6, lE-dihydrodibenzib,ejoxepin-2.acetate (Compound 4)

The desirec product is obtained by substituting (4-dimethylaminobuty!}-trishenyiphosphonium bromide hydrobro-
mide for (2-cimethylaminopropyl)-triphenylphosphoriura bromide hydrobromide in Example 2.

Example 4

Methyl il-(3-pyrrolidinopropylidene)-6-i|-dihydrodibenz[b, eloxepin-2-acetate (Compound 6)

The desired product is obtained by substituting (3-pyrrolidinepropyl)-iriphenyiphosphonium bromide hydrobro-
mide-1/2 hydrate for (3-dimethylaminoprapy!)triphenyiphosphoniurn bromide hydrobrornide ir: Example 2.

Exampie 5

Methyl il-(3-dimethyiaminoprapytidone)-5.i|-dihydrodibenz[b, ejoxepin-3-acetate (Compound 10}

The desired product ig obtained by substtiuting H-oxo-6,li-dihydredibenz[b. ¢]oxepin-3-acelic acid for H-oxo-6,I!-
dihydredibenz[b, ejoxepin-2-acetic acid in Example 6.

Example 6

Methyl il-(2-direthyiamincethy)iminoe-6 il -dihydrodibenzib, eloxepin-2-acetate (Compound 12)

In this example, 22.0 g of methyl il-oxo-6.I-dihydredibenzib, ejoxepin-2-acetate and 68.7 g af N.N-dimethylethyl-
enediamine are dissolved in 700 mi of dried benzene. To the solution is dropwise added a solution of 17.2 mi of titanium

28
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tetrachloride in 4C ml of dried benzens and the mixtureis stirred at room temperature overnight. A saturaied aqueous
sodium bicarbonate solution is added thereto. After removing an insoluble scid by filtration, the filtrate is extracte
with 500 mi of ethylacetate, and the organic layer is washed with saturated aqueous sadium bicarbonate salution and
saturated aqueous sedium chloride solution in order, and cried over annydrous sodium sulfate. The solvent is distilled
away uncer reduced pressure and ihe residue is purified by column chromatography on silica ge! with ethylacetate
triethylamine (10 1} as an eluent to obtain 13.8 g of the desired product as a coiorless oily matter.

NMA (CDCla, 8, ppm): 2.14(s, 6H). 2.63(t, 2H, J=5.9Hz), 3.51(s, 2H). 3.58(s, 3H}, 3.38-3.86 (m, 2H}. 5.04{bs,
2H). 6.56-7.60 (m, 7H)

IR (neat. envy: 2950, 1740, 1630, 1305, 1015
Mass spectrum (mz): 352 (MM)

Example 7

Methyl lI- (2 -diethylaminoethy) imino -6,ll-dinydrodibenz[b,¢joxepin-2-acetate (Compound 14)

The desired product is obtained by substituting N.N-oiethyiethylenediamine for N.N-dimethyieinyienediaminein
Exampie 6 a colorless olly matter.

Massspectrum (mz): 380 (M’) for CogHagQqNo

Exampie 3

Methyl -(-dimethylaminopropy}imino-6, |I-dihydrodibenzib,ejoxepin-2-acetale (Compound 18)

The desired product is obtained by substituting N,N-cimethyloropylenediamine for N.N-dimethylethylenediamine
in Example 6 as 2 coloriese oily matter.

Mass spectrum {mn 2): 866 (M>) for CopHagOaNo

Exampie 9

Methyl 2-{li-(2-dimethylaminoethy))imino-6,ll-dihydrodibenz[b, e]oxepin-2-y!]-propionate (Compound 18)

The desired praduct is obtained by substituting methy! 2-(l-oxo-6, li-dihydrodibenz[b.eJoxepin-2-yl}-propionate ac-
id for methyl -oxo-6, i-dihydrocibenz|bejoxepin-2-acetate in Example 6 as a coloriess oily matter.

Mass spectrum (m 2): 366 (M7) for CoaklagQgNo

Example 10

Methyl il-(2-cdimethyiaminoethyhimino-6 H-dihydraditer joxepin-S-acetate (Compound 20) 

The desired product is abtained by substituting methyl if-oxo-6,!i-cihydradibenzib, ejoxepin-3-acetate for methyl
lt-oxo-6, l-dinydrocdibenz[b,sloxepin-2-acetaie in Example 6 as @ colorless aily matter.

Mass spectrum (rvz}: 352 (M"} for CoyHasOgNo

Exampie 11

Methyl i-(3-cdimethylaminopropy)imino-6,|i-dihydrodibenzib,ejoxepin-3-acetate (Compound 22)

The desired product is obtained by substituting methyl if-oxo-6,-cihycrodibenzjb, ejoxepin-3-acetate for methyl
{t-oxo-6, l-oinydrodibenz[b,eloxepin-2-acelaie in Example 8 as @ colorless aily matter

Mass spectrum (rv/z}: S66 (M-) for CopttogQoNo

29
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Reference Example 12 

Methyl-|L-[2-(4-methylpinerazinojsthylidens|-6, il-dihydracdibenzfb, sloxapin-2-carboxylate (Compound 10}

in this exarnple, 1,5 mi of 4-methylciperazine and 0.97 g of p-formaidehyde are dissolved in 100 mi of tetrachio-
roethane. To the solution is dropwise added 5 mi of trifluoroacetic acid. After stirring the mixture at 60°C for 2 hours,
a solution obtained by dissolving 1.8 g of methyl fl+methylene-6.1!-dinydrodibenz[b,e]-oxepin-2-carboxylate in 30 mi of
tetrachloroethaneis dropwise added thereio and the mixiure is stirred at 90°C for 3 hours.

ied to dryness under reduced pressure and aqueous 4N-hydrochioric acid solution is
added fo ine residue to adjust the pr to 1. Afier washing the solution withdiethyiether, aqueous TON-sodiumhydroxide
solution is added thereto to adjust the pH to 13. The mixture is extracted with 200 rmilof methylene chloride, washed
with saturated aqueous solution chloride sciution and dried over anhydrous sodium suifate. The solvent is distilled
away under reduced pressure. The residue is purified by column chromatography on silica gel (eluent: hexane: ethyl
acetate : triethylamine = 5: § :1) to abiain 2.2 g of the desired product as a cciortass oily matier.

 

 

 

Cis form NMR (CDCI, §. ppm): 2.24(8, SH), 2.458, BH}, 2.94-9.32(m, 2H), 3.84(8, 3H) 5.22 (hs, 2H), §.B5
(L1H, J =: 6. SHzZ), 6.66-8.07(m, 7H)

Mass spectrum (m/z): 378 (My
Trans form NMR iCDCl,, 8, ppm): 2.24(8, 3H). 2.45(s, SH), 2.94-3.32{m, 2H). 2.84(s, 3H), S.22(bs, 2H). 6 22

tt, iH, Jon 6.BHz}
Mass spectrum (m/z): 378 (M>)

Example 12

Methyl il-[2-(4-methylpiperazinajethylidenel-6 |i-dihycrodibenz/b,sloxepin-2-acetate (Compound 8)

The desired product is obtained by substituting methy! ll-methylene-6 li -dihydrodibenzib, sloxepin-2-acetate for
methyl il-methylene-8, i-dihydrocibenzib.eloxepin-2-carboxylaie in Reference exampie 12

Example 13

{f-(3-Dirnethylaminopropylidens)-6,l-dihydrodibenzib, sjoxepin-2-acetic acid (Compound 3)

The product is obtained by hydrolysis of methy! 11-(3-dimethylaminopropylidene)-6. 11 -dinydrodibenz-|b, ejoxepin
acetate in presence of sodium hydroxide.

Gis form white crystal

Melting point: 118 - 120°C (!sopropanol)
NMR (DMSOC-dg, 8, ppm): 2.18(s, 6H), 2.30-2.60im, 4H), 4.04(s, 2H), 5.18{bs, 2H). 5.6904, 1H. JTHz). 6.73-7.40

(m, 7H)
IR (KBr disk, ern): 8400. 1580. 1225. 1005
Mass spectrum(m7): S3a7 (Mj

 
Transform white crystal

Melting point: 158 - 160°C (Acetonitriie)
NMR (DMS,-dg, 6, ppv}: 2.05(8, 6H), 2.30-2.60(m, 4H}, 4.04(s, 2H), 5.15(bs, 2H}, 6.06, 1H. J = THz).

6.73-7.40(m, 7H}
IR (neat. env?) 3369, 1575. 1220. 1005
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Mass spectrum {m/z}:

Examples 14-16

EP 6 235 796 B2

  71,08 6.65 3.92

11-(4-Dimelhylaminobulylidens)-8. 11 -dihydrodibenzib.ejoxepin 2-acelic acid (Compound 5}

11-(4-Pyrrofidinopropylidene)-8. 14 -dihycradibenz[b. eloxepin-2-asetic acid (Compound 7}

11-{2-(4-Mathyiniperazinojeihylidens}-6. 11-dihydrodibenzih. eloxepin-2-acelic acid (Compound 9}

These products are obtained by hydrolysie in the garne manner as in Example 13. The physicochemical properties
are shown in Table 9.

Coapcund

9

i
{

Example 18

 
Tadie 3

we ad ani a ©

Beltinggoint Elementary analysis (4)
cigs ¢

ges C
Trans ~ 92 ¢ 8
H

White solid

206 ~ 209
259342a

Cc H

75.20 4.28

75.49 7.2?
{Isoprepancl} Found

Calculated

White solid Cis : Trans = lo: §

206 ~ 209 Ad Cpoh 4040 |c H N i
(Isopreparol)|egieylated 75.29 7.17 3.99

Found 75.45 7.28 43.456 {
eeeererrenercecerenennereneenenh

17-(2-Dimethyiaminoethyhimino-6.1i-dinycrodinenz [b.sloxepin-2-acstic acid (Compound 13)

The desired product is chtained as a 8: 92 mixture of syn-form and anti-form by hydrolysis in the same manner
as in Example 12.

White crystal

Melting point
NMA (DMSO-d. 8, ppm):
IR (Kr disk, em):

174 - 176°C (as 1 2 hydrate)
2.07(8, 6H}. 2.80-2.80(m, 4H). 3.47(8, 2H). 4.90-5.80(broad, 2H), 6.74-7.62 (m, 7H)
$330. 1873. 1370. 1070

a1
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Elementary analysis (%)}: 428 CagHooN,O4-12 hydrate

Found 
ios 19-23 

11-(3-Dimethylaminopropyjimine-6. 11-dihydrecibenz [6 eloxepin-2-acetic acid (Compound 13}

11-[3-(2-Dimethylaminopropyjimine-6. 11-dihydracibenz fb. eloxepin-2-acetic acid (Compound 17}

2-11-(2-Dimethyiaminoethyimine-6. 11-dihydrodisenz [b.eJoxepin-2-yl]-propionic acid (Compound 19}

174-(2-Dimethylamincethyl}imino-6.1 1-dihydrodioenz [b.eloxepin-2-acetic acid (Compound 21)

11-(2-Dimethyiaminopropy))jimino-8. 11 -dihydrodibenz [b.eloxepin-3-acetie acid (Compound 23}

Tne desired compounds are obtained by hydrolysis in the same manneras in Exampie 22. The physicochemical
properties are shown in Table 10
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Whiee solid oak

BS C942 gO3M2
c

Found 22,

Caleulated 72.

162 - 162

{Echyl acetate}

Ancii: 97%

BS C51 H 2 4O3N2

White solid

471 ~- 473 
¢ H a

Found 72.35 6,92 7,63

Calczlated 71.57 6.96 7.35

Ansi > 95% |
132 - 135 as C5589 4038,

19 c H 4

{ Water ) Found 71.39 6.99 7.92
Calculated 7971.57 6,86 7.95

i

| (Isopropanol)}t

 

 

 

  

  

 

 

White solid Anti > 95% |
a 194 - 135 28 Capa 293%y“ iti ¢ a n(Decomposition) a : |

{ Methanol ) Found 70.87 6.85 7.93)i

| | Calculated 70.98 6.33 8.23 |

[ Melsing soiat Elementary analysis (4)
Compeune ced} or Hass spectrua  

Anti = 35%
3 - <

42 (G4 = 175 as C,H 493%2
(fecempositicn} Cc BK H
iIsepropanal} Found 74.42 7.03 8.06

Calculated 71.57 6.86 7.95
DeecacrreeremerrenninannanetnreneennMnnannennninnnnaiihmsacrntnttincrtecnnnn—oradinaasin=a

 

white solid  

reference example 24

1 2 Furamarate - 1 5 hydrate of Compound C (Compound ©}

 

 

s example, 3.95 g of 11-(3-dirnelhylaminopropylidene)-6. 11 -dibydrobenz{[b,eloxepin-2-carboxylic acid (Cam-
pound 3) is dissolved in 100 mi of acetone and 1.42 g of fumaric acid is added thereto. The mixture is stirred at room
ternperature. The depcsited crystais ara recovered byfillration and recrystallized from isopropanci to obtain 4.15 g of
the 1/2 fumarate 1/5 hydrate of the starting cornpound as a white solid,

33
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Melting point:
isomer purty:

EP 6 235 796 B2

253-254%¢

Trans form 99% (measured by HPLC}

Elementary analysis (%). aS CogHy, NO, - 1/204H,O4 + 1/520
H

Found §.35

543 
Examples 25-26 

The producis are identiied in Table 11, and then physico-chemical properties are shown in Tatde 12.

ray ~Table 2!

Cemgound” i
no. | :

3 ‘Mcnofunarate «3/2 hydrate
“ get Compound, 3

  

  
 

  
(Frans form 93%) | 

 

  

 

Q' Mesafumerate ¢ 2/3 nyérate Trans form 28%)
fod Cemgeurd = ggt eee tcnnrnnennnnneae

a1 welvin cnt i ee
| Cengeund| eee | Elementasy enalysis (8}|

he t reeeeANAAreentre i
|
i . white solid | aa Copgly.0.N - 3/2459

3 1335 - 138 c HK Nf
. Found 62.58 6.12 2.77]

(isceropyl Caleaiated 62.49 6.29 2.91ether)

    
white solid as Ca gHy gOg%y°2/3H,0
308 - Lis c 4 yo

Found 64.15 6.47 5.24]
i
|

i §
Caleulated 64.02 6.24 58,53]i (Isopresenol)

f i

 
sh\

Monosodiurn sali - monohydrate of Compound 35 (Gompound 35°}

in this example, 1.00 g of 11-(2-ciethylamincethylimino-6.11-dinydrodibenz[b. cJoxepin-2-carboxylic acid (Com-
pound 35} is dissolved in 100 mi of mathanol and 5.5 ml of 28%sodium methoxide methanol solution is added thereto.
After stirring ihe mixture for one hour, the solvent is distilled away under reduced pressure. The residue is triturated
by adding isopropylether and is recovered byfiltration te obtain 0.98 g of ihe monosodium sak monohydraie of the
slarting compound as a white solid.

Melting point:
Ratio to isomer:

vague owing to absorption of moisture
Syn Anti= 1:1

34
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Elementary analysis: a8 Co-HeeOgNoNa - H20

 

 

  
 

  

 

cS
5 ;Found 64.23

Example 27
16

The product is identified in Table 13, andits physicochemical properties are shown in Table 14.

Table 13

- Compound No.
19°

Tania li
206

5 [So s4ag, Fees | Elemensacy analysis (2)
[react wee
i Ate isg = WO.NN

ne White solid &S CoyHy,0,% ova*4,0
“= | re Aso ~ 245 c x N19 ce ce

i Found Sa.12 6.37 6.99
| (Troprogylh i 4.2 2 14pote sleulaceé 54.27 4 7.iather) os ec 69 7 6 (

30 — oeeeneieieneieeeeieeeeene naeoe

Example28 Powder

A powder comprising the following components is prepared in conventional manner.

Trans-11-(3-dimethvlamincpropylidene)-6, 11 -dihydrodibenzib, eloxepin-2-acetic 30 mg
acid » monofumarate . 3/2 hycrate (Compound 3°}:
Lactoge: 270 mg

4a
Exarmpie 29 Syrup

A syrup comprising the following cornponents is prepared in a conventional manner.

45 11-(2-dimethylamincethy)iminoe-6, 11-dinydrodibenzib,cloxepin-2-acetic acid (Compounc 13):|300 mg
Purified sucrose: 40g
Metryl p-oxybenzoate: 40 mg
Propyl p-oxybenzoate 19mg
Strawberry flavor: 0.1 ce50 |
Waiter is added to the adove components uniil the fotal valume becomes 100 cc
 

Example30

56 Methyl il-(G-methylamincopropylidene)-6,!|-dinydrodibenz[b.eloxepin-2-acetate (Compound 25}

 The desired product is obtained by substituting (2-methylarninopropy!)-iriphenylphosphoniumbromide hydrobro-
mide ior (3-dimethylaminopropy)-triphenylphosphoniumbromide hydrobromidsin Example 2 as a coloriessoily matter

35
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Mass spectrum (m/z): 337 (M°) for Go; HagOgN

Example 34

Methyl 1l-(3-aminoprosylidena)-6,l-dihydrodibanzib.sjoxepin-2-acetaie (Compound 27)

The desired product is obtained by substituting (3-amincpropy!}trphenylphosphonium bromide hydrobromide for
(3-dimethylaminopropyi}-irishenylphasphonium bromide hydrcbramide in Example 2 as a coiorless oily matter.

 

Mass spectrum (nvz}: 323 (M°) for GogtloyOnN

Exampies 32-33

i1-(3-Methylaminoprepylidens}-6, ll-dihydrodibenz[b.eioxepin-2-acetic acid (Compound 26}

i}-(3-Aminopropylideng)-6 ll-dihydradibenzib.eioxepin-2-acetic acid (Compound 28)

The physicochemical properties of these compounds are shownin Table 15.

Table 35peer

 

 
  

“s
,| #eleing point Elementary analysis (4%)

Cemgoune (°C) @r Hags spectrum 

   

  

 

whe icis fora 1008
26 ae wh

235 7 as C3971954
Cc z N

( Warez ) | Found 74.01 6.60 4.02
| Calcvheced 74.29 6.55 4.33

Ieee 5
white solid cis fora 100%

2 £ f. . : }28 250 orate
(Decomposition) | c x W |t

{ Water ) | Found 73.57 6.38 4.44 |
| 4.53 ||
! ed

Claims

1. Adibenz[b, eioxepin compound represenied by the formuta (i)

X~ (CH) _-2 ,io of a7
i i .

(Zz)

 
wherein

A represents 4 carboxyl, a straight or branched (C,-C,) alkoxy carbonyl group. -CONHOHor -CONR,Re where-
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in Ry andA, are the same or different and represent hydragen atom cr straight or branched (G,-Cg) alky!:

Y represents -[CHs)-, -CHRa-(GHo) _- wherein Fi 3 represents a straight or branched (C4-Cg} alkyl. and m is 12, Sor 4, whichis the substituent at 2- or 3 - positon of the mother nucleus and the iaft side of the group ¥ is
beund io benzen nucieus

X represents = N-. =CH- :
s0,1,2, 3074

Z represents 4-methylpiperazino, 4-methylhomopiperazino, piperidino, pyrrolidino, thiomorpholino, mor-
pholino or -NReRy wherein Rg and Ry are the same or different and represeni hydrogen atomor astraight or
branched (4-C,) alkyl and -- means double bond

 

and the pharrnaceutically acceptable salts thereof.

2. A Compound accordingte clair 1, wherein said salt is selected from acid addition sali, metal salt ammoniumsalt,
organic amine addition, sait, and amino acid addition salt.

3. A compound according io claim 1, wharain A is a mamber selactad from the group consisting of a straight or
branched (C,-Gg} alkoxycarbonyl, -CONR,R. and carboxy! ¥ is bound at 2-position of the mother nucleus: X is
amemberselected from the group consisting of =ON. and = CH-: nis i or 2: and Z is a mamber saiected from the
group consisting of dimethylamino, diethylamino, methylamine, amino, morpholino and thiomorpholino.

4. Acompound according to claim 3, wherein Y is a member selected from the group consisting of -(CHp).

“cH(Cx
dy 2)a

3

and mis 1 or 2.

&. Acampound according to claim 4. wherein A is a carboxyl, and x is = GH-

6. Acompound according to claim 1, wherein -Y-A is a member selected fram the group consisting of carooxymethyl,
X is -- CH-, nis 2 and # is a rember selected from the group consisting of dimethylamino. diethylamino, methyl-
amino, amine, morpholino and thiormarphoiino.

7. Acompound according to claim 1, wherein -Y-A is 2-CHy COOH. X is =CH-, n is 2 and Z is dimethylamino.

8. Use of a compound as defined in anyoneof claims 1 to 7 for the preparation of medicaments for the therapeutic
treatment of a! ic andinflammatory diseases 

Patentanspriiche

1. Dibenz[b,eloxepin-Verbindung der Formei (1)

2) 
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der RestAeine Carboxylgruppe, einen gerad- oder verzweigtheitigen C,-C,-Alkoxycarbonylrest, einen Rest
der Formel -GCNHOH oder -GONR,Re bedeutet, in der Ry und Re gleich oder verschieden sind und ein Was-
serstoffatom oder sinen gerad- oder verzweigtkettigen C,-G,-Aikyirest darstelien:
Y die Bedeutung -(CH»}- oder -CHR.(CHo},,- hat wobei Ky einen gerad- oder verzweigtkettigen C,-CgAlkyl-
rast badeulet und mden Wert 1, 2, 3 oder 4 hat, cer den Substituentan in 2- oder 3-Stellung am Hauptkern
darstellt, wobdei die finke Seite ces Restes Y an den Benzolring gebundenist,
X die Gruppen =N- oder =CH- beceutet,
n den Wert 0, 1, 2, 3 oder 4 hat,
Z eine 4-Methylpiperazinc-, 4-Methylhomopiperazino-, Piperidine-, Pyrralidine-, Thiomarphotine-, Morpholino-
gruppe oder den Rest mit der Formei -NAgA, bedeutet. in der Re und Ry gleich oder verschieden sind und
eiri Wasserstoffatom odereinen gerad- oder verzweigtkettigen Cy_.-Alkylrest bedeuten und das Symbol
eine Dopoelbindung bedeutet, und pharmazeutisch vertragiiche Saize davon.

 

2. Verbindung nach Anspruch 1, wobe! das Salz ausgewahit ist auis einem Saureadditionssalz, Metalisaiz, Ammoni-
umsalz, organischen Aminadditionssalz und Amincsaureadditionssaiz.

3. Verbindung nach Anspruch 1, wobei der Rest A ausgewanit ist aus gerad- oder verzwaigikeitigen G,-C,-Aikoxy-
cardonytresten, dem Rest der Formei -CONR,R, und der Carboxyligruppe, Y in der 2-Stellung des Hauptkerns
gebundenist, X ausgewahit ist aus den Gruppen =N- und =GH-, n dan Wert 1 oder 2 hat und Z ausgewahil ist aus
der Dimethyiamino-, Diethylamino-, Methylamino-, Amina-, Morpholina- und Thiornorpholinagruppe

4. Verbindung nach Anspruch 3, wobei der Rest Y ausgewanhitist aus

“(CH) yes GH(CHa) go und -CH=CH~(CH2) .~

und m den Wert 1 oder 2 hat.

§. Verbindung nach Anspruch 4, wobsi der Rest A sine Carboxyigruppe bedeutet und X die Gruppe =CH- darstellt.

6. Verbindung nach Anspruch 1, wobei der Rest cer Forres! -Y-A die Carboxymethyigruppe bedeutet, X die Gruppe
=CH- bedeutet und n den Wert 2 hat und Z ausgewahit ist aus der Dimethylarnine-, Diethylamino-, Methylamino-,
Amino-, Morpholino- und Thiomerphelinogrupas.

7. Verbindung nach Anspruch 1. wobei der Rest der Formel -Y-A dia Gruppe 2-CHy>COCHbeceutei, X die Gruppe
=CH- bedeutel, n den Wert 2 hal und Z eine Dimethylaminogruppe darstelit.

&. Verwendung giner Verbindung gem4B einem der Anspruche 1 bis 7 zur Herslellung von Arzneimillein zur thera-
peultischien Behandlung von allergischen und entzindlichen Erkrankungen.

Revendications

1. Composé de type dibenzolb.cloxépine, représenté par la formule {I}:

ee 2 wD

a7 S 3
6 3

cans laquelle :
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A représente un groupe carboxy, un groupe {alcoxy én C,-C_ejcarbonyle a chaine droile ou ramifiée, un groupe
-CONHOH ou un groupe -CONFY,Re, ot Ry et As sont identiques ou différents ei représentent chacun un
atome cihycrogéne cu un groupe alkyle en G.-C, a chaine droite ou ramifiée :
Y représente un groupe (CH))- cu -CHR3(CH.),- ot: Hy représenie un groupe aikyle en C,-C, @ chaine

s droite ou ramifiée et rm vault 1, 2, 3 ou 4, ca substituant éiant placé an position 2 ou 3 du noyau parent at je
coté gauche du groupe Y étant lié au cycle benzénique;
X% représente =N- ou =CH-;
nvaut 0, 1, 2,3 0u4;
Z représente un graupe 4-méthy-pipérazino, 4-méthy!-homopipérazino, pipéridina. pyrrolidino, thiomarpholino

1 ou morpholine, ou un groupe -NAgRz ot Re et Ry sont identiques ou différents el représentent chacun un
atome dihydrogéne ou un groupe alkyie en C.-C, a chaine droite ou rarnifiée ;

eprasente une doutbie liaison :

 

 

ainsi que jes sels d'un tei composé, acceptabies en pharmacie

  
 

16

2. Composé coniorme a la ravendication 1, iedit sal Stant choisi parmi las seis c'addition d'acide, les sels da métal,
les sels d'ammonium, ies sels d'adcition d'amine organique et ies sels d'addilion c'acide amine.

3. Composé conforme a ja revendication 1, dans lequel A représente un élément de l'ensemble constilué par les
2 groupes carboxy, (alcoxy en C,-C,jcarbonyie a chaine droite ou ramifiée et -CONR, Rp, ¥ est placé en position 2

 

cu noyau parent, X renrésente un élément de Pensermbie constitué par =N- el =CH-, n vaut 1 ou 2, et Z représente
un élément de l'ensemble constitué par les groupes diméthylarmino, diéthylamino, méthylamine, amine, morpholino
st thiomorphaline.

2 4 Compasé conforms & la revendication 1, dans lequel Y représente un élément de l'ensernbie constitué par les
groupes -(CH.}-et

~CH-(CH)gi
oO CcH3

ou m vaut 1 ou 2.

88 § Gomposé conforme a !a revendication 4, dans lequel A représenie un groupe carboxy et X représente =CH-.

6 Composé conforme 4 la revendication 1, dans ‘eque! -Y-A représente un groupe carboxyméihyle, X représente
=CH-, n vaui 2 ot Z représente un élémont de l'engemble canstitué par iss groupes diméthylamino, diéihylamino,
méthyiamino, amino, moroholine et thiormorphoiinoe,

 

4a

7. Composé conforme 4 la revendication 1, dans tequel -Y-A représenie un groupe 2-CH,-COOH, X représenle =CH
nvaut 2 el Z représenie un groupe ciméihyiamino.

8. Empioi d'un carmposé défini dans l'une queiconque des revendications 1a 7, pour la préparation de médicaments
46 destinés au traitement inérapeutique de maladies allergiques et de maladies inflammaicires

50

58
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Description

BACKGROUND OF THE INVENTION

Field of the invention

f0087] The present invention relates to topical ophihaimic formulations usedfor treating allergic aye diseases, such
as allergic conjunctivitis, vernal conjunctivilis, vernal keratoconjunctivitis, and giant papillary conjunctivitis. More par-
ticularly, the present invention relates to therapeutic and prophylactic topica! use of 11-(3-dimethyiaminopropylidene)-
6,11-dihydrodibenzib,e]oxepin-2-acelic acid for treating and/or preventing allergic eye diseases.

Description of the Related Art

(9082) Astaught in U.S. Patent Nos, 4,871,865 and 4,923,892, both assigned to Burroughs Wellcome Co. (ihe
Burroughs Wellcame Patents"), certain carboxylic acid derivatives of doxepin, including 11-(3-dimethylaminopropyli-
dene)-6,11-dihydrodibenz[b,ajoxepine-2-carboxylic acid and 11-(3-dimethylamincopropylidene}-6, 11 -dihydrodibenz[b,
ejoxepine-2(E}-acrylic acid, have antihistamine and antiasihmatic activity. These two patents classify ihe carbaxylic
acid derivatives of doxepin as mastceil stabilizers with antihistaminic action because they are believed io inhibit the
release of autacoids (i.e., histamine, serotonin, and the like} from mast cells andta inhibit directly histamine’s effects
on target tissues. The Burroughs Weiicome Paients teach various pharmaceutical formulations containing the carbox~
ylic acid derivatives of doxepin; Exarnpie 8 (i) in both of the patents discioses an ophthalmic solution formulation.
{9003} Although both of the Burroughs Wellcome Patents ciaim that the variety of pharmaceutical formulations dis-
closed are effective both for veterinary and for human medical use, neither patent contains an example demonstrating
that the carboxylic acid derivatives of doxepin have activity in humans. Example 7 in the Burroughs Welicome Patents
demonstrates antihistamineactivity in male guinea pigs and Exampie G demonstrates anaphylactoid activity in Wistar
rate.

{9004] itis now well established, however, that the types of mast cells which exist in rodants are different from those
in humans. See, for exarnple, THE LUNG: Scientific Foundatians, Raven Press, Lid., New York, Ch. 3.4.11 (1991).
Moreover, mast cell populations exist within the samé species that differ in pnenatype, biachemicai properties, func-
tional and pharmacological responses and ontogeny. These recognized differences in mast cells both between and
within species are referred to as mast ceili heterageneity. See for example,franietal., "Mast Cell Heterogeneity," Clinical
and Experimentat Allergy, Vol. 19, pp. 143-155 (1989). Because different mast cells exhibit different responses to
pharmacological agents, itis not obvious that compounds claimed to be anti-allergic (mast cell stabilizers") will nave
clinical utility in specific mast cell populations. The assumption that mast cells are a homogeneous population and that
therefore the effects of anti-aliergic drugs observed in experimenis in rat mast celis would be predictive of thase in
human cells is known to be incorrect. Church, "Is Inhibition of Mast Cell Mediator Release Relevant to the Clinical
Activity of Anti-Allergie Drugs?,” Agents and Actions, Vol. 18, 3/4, 288-293, at 291 (1986).
fa0e5) Examples exist in the art in which mast cell stabilizing drugs inhibit only select populations of mast celis.
Disodium: cromoglycate is an anti-allergic drug whose local effects are believed to be due to inhibition of rnast cell
degranulation (Church, Agents and Actions, at 288). This drug was shownto inhibit rodent mast cell degranulation. in
human trials, 190 uM of the drug inhibited mast cells obtained from bronchoalveolar lavage fluid. In dispersed human
tung rnast cell preparations, 1000 pM of ine drug was required to inhini only 25% to 33% of histamine release. Finally,
histamine release from human skin mast cells was not inhibited at all by disodium cromoglycate. Pearce et al., "Effect
of Disodium Cramegiycate on Antigen Evoked Histarnine Release in Human Skin,” Clinical Exp. Immunol, Vol. 17,
437-440 (1974); and Clegg et al., "Histarnine Secretion fromm Hurnan Skin Slices induced by Anti-igE and Artificial
Secretagogues andthe Effects of Sodium Cromoglycate and Salbutanol," Clin. Allergy, Vol. 15, 321-328 (1985). These
data clearly indicate that classification of a drug as an anti-allergic does not predici that the drug possessinhibitory
éffecis on all mast cell papulations.
[0086] Tepical ophihaimic formulations which contain drugs having conjunctival mast cell activity may only need to
be applied once every 12-24 hours instead of once every 2-4 hours. One disadvantageto the ophthalmic use of reported
anti-allergic drugs which in fact have no human conjunctival mast cel stabilizing activily is an increased dosage fre-
quency. Becausethe effectiveness of ophthaimic formulations containing drugs which do not have conjunctival mast
ceil activity stems primarily from a placebo effact, more frequent doses are typically required than for drugs which do
exhibit conjunctival mast cell activity.
f0067] U.S. Patent 5,116,863, assigned to Kyowa Hakko Kogyo Co., Ltd., ("the Kyowa paiant”}, teaches that acatic
acid derivatives of doxepin and, in particular, the cfs form of the compound having the formula
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 (La., Z-11-(3-dimethyiamincpropylidene}-6,11-
flammaiory activity.
{00038] The Kyowa patent demonsirates anti-allergic activity and anti-inflammatory activity in Wistar maie rats. Med-
icarnent forms taught by the Kyowa patentfor the acetic acid derivatives of doxepin include a wide rangeof acceptable

18 carriers; however, only oral and injection administration forms are mentioned. in the treatmentof allergic eye disease,
such as allergic conjunctivitis, such administration methods require large doses of medicine.
(00689) Whatis neededare topically administrable drug compounds which have demonstrated stabilizing activily an
mast calis obtained from human conjunctiva, the targei cells for treating allergic eye diseases. Whatis also needed
are local administration methods for the treatment ofallergic eye disease.

dradibenz[b,eloxepin-2-acetic acid}, have anti-ailergic and anti-in- 

Summary of the Invention

(2010) The present invention provides the use of a therapeutically effective amount of 11-(3-dimethylaminopropyli-
deng)-6, 71-dinydrodibenzj{h,ejoxepin-2-acetic acid (referred io as “Compound A” hereinafter} or of a pharmaceutically

25 acceptable salt thereof for the preparation of a topical ophthalmic formulation for administering tc the eye for treating
an allergic eye disease. The forrnation may contain the cis isamer of Compound A (2-11-(3-dimethylarainapropyli-
dene)-6,11-dihydrodibenz[b,ejoxepin-2-aceiic acid}, ihe trans isomer of Compound A (E-11-(3-dimethylaminopropyli-
dene)-6, 11-dihydrodibenz{b,ejoxepin-2-acetic acid}, or a cornbination of both the c/s and the (rans isomers of Com-
pound A, and unless specified othenwise,”11-(3-dimethylaminopropylidene)-6,11-dihydrodibenzib,eloxepin-2-acetic

30 acid” or “Gampound A” means the cis isomer, ihe frais isomer or a mixture of both. “Cis isomer" mearis the cis isomer
substantially free of the trans isomer; "frans isomer” means the frans isomer substantially free of the cis isomer. One
isomer is “substantially free” of ihe oiher isomerif lass than aboul two percent of the unwanted isomeris present.
f@041] Cornpound A has hurnan conjunctival mast call stabilizing activily, and may be applied as infrequently as once
or twice a day in somecases.In addition to its mast cell stabilizing activity, Compound Aalso possessessignificant
antihistaminic activity. Thus, in addition to a prophylactic effect, Compound A will also have a therapsulic effect.

   

 

 

 ww a

Detailed Description of the Invention
 

([9042] Compound Ais a known compound and both the cis and the trans isomers of Carnpound A can be obtained
40 by the methodsdisclosed in U.S. Patent No. 5,116,863, the entire contents of which are hereby incorporated by ref-

erence in the present specification.
f0013] Exarnpies of the pharmaceutically acceptable salts of Compound A inciudé inorganic acid salts such as hy-
drochioride, hydrobromide, sulfate and phosphate; organic acid salts such as acetate, maleate, furnarate, tartrate and
citrate; alkali meial salts such as sodium salt and potassium salt; alkaline earth metal salts such as magnesiumgalt

45 and calcium salt; meta! salts such as aluminumsait and zine salt, and organic amine addition salts such as triethylamine
addition salt (aiso known as tromethamine), rsorpholine addition salt and piperidine addition sait.

we The inhibitory effects of reported anti-allergic, mast cell stabilizing drugs on mast cells obtained from humanictiva (the target cells for fapleal aphthalmic drug preparations claimed useful in treating allergic conjunctiviti
were tested according to the following experimental method. Human conjunctival tissues obtained from organilissue

50 donors were weighed and transferred to peiri dishes containing RPMI 1640 culture medium supplemented with heat
inaclivaied fetal bovine serum (20%, v/v), L-glutamine (2mM}, penicillin (160 units/rni}, streptomycin (100 ugim), am-
photericin B (2.5yg/ml} and HEPES (10mM)and equilibrated overnight ai S7°C(5% COs).

[0075] Post equilibration, tissues were placed in Tyrode's buffer Gn mM: 137 NaCl, 2.7 KCI, 0.35 Na HaPO,, 4Cals, 0.98 MgCls, 11.9 Na HCOs, 5.5 glucose) coniaining 0.1% gelatin (TGCM) and incubated with 200U each of
55 collagenase (Typs IV) and hyaluronidase (Type [-S) per gram of tissue for 30 minutes at 37°C. Following enzyme

digestion, tigsues were washed with an equal volume cf TGCM over Nitex® filter cloth (Tetko, Briarcliff Manor, NY).
intact tissues were placed in TGCM for further enzymatic digestions.
f0016] The filtrate oblained from each digestion was centrifuged (825 g, 7 minutes) and pelleted cells were resus-
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pended in calcium/magnesiurn free Tyrode's buffer (TG). Pooled cells from all digestions were centrifuged (825 g, 30
minutes} over a 1.058 g/L Percoll® cushion. Mast cell enriched cei! pellets were resuspended and washedin TG buffer.
Viability and number of mast cells were delermined by vital dye exclusion and toluidine blue 0 slaining of the harvested
cell suspensions. Mast cell containing preparations were placed in supplemented RPMI 1649 culture medium and
allowed to equilibrate at 37°C prior to challenge with anti-human IgE (goat derived igG antibody}.
{0017} Cell suspensions containing 5060 mast cells were added to TGCMcontaining tubes and challenged with anti-
human IgE. Tha final volume of each raaction tube was 1.0 mL. Tubes were incubated at 37°C for 15 minuias past
challenge. The release reaction was lferminated by centrifugation (500 g, 7 minutes]. Supematants were collected and
stored (-20°C) until mediator analyses.
(0078) intially, supernalants were analyzed for histamine content by both the aulomaled fluonmeinc method de-
scribed by Siraganian, "An Automated Continuous Flow Systemfor the Extraction and Firioromeinc Analysis of Hista-
mine,” Anal. Biochem., Vol. 57, 363-94 (1974), and a commercially availabie radioimmunoassay (RIA) system (AMAC,
Inc., Westbrook, ME). Results from these assays were positively correlated (r = 0.999): therefore, the rernainder of
histamine analyses were performed by RIA.
{0019} Each experimentincluded an anti-human IgE (plus vehicle} positive release conirol, a spontaneous/vehicle
release and a total histamine release control. Tota! histamine release was determined by treatment with Triton X-100®@
(0.1%). The experiments also included a non-specific goat IgG control. Test compounds are administered fo the mast
cell cultures either 1 or 15 minutes before stimulation with anti-human igE. inhibition of histamine reiaase resuiting
fram challenge of drug treaied mast cells was determined bydirect comparison with histamine release fram vehicle
treated, anti-igE challenged mast celis using Dunneit's t-test (Dunnett, "A muitiple comparison procedure for comparing
treatments with a control, "J. Amer. Stat Assoc., Vol. 50, 1098-11271 (1955}}. The results are reporiedin Table 1, below.
{9020] As Tabie 1 cleariy snows, the anti-allergic drugs disodium cromoglycate and nedocroril failed to significantly
inhibit human conjunctival mast cell degranulation. in contrast, Compound A(cis isomer) produced concentration-
dependentinhibition of mast cell degranulation.

 

Compound Effect an 4 an Conjunctival Tissue Mast Cells upon anti-Human IgE
Challengs.

Treatment (min}
15pomeneneceeenhncnnee G a oa

 deelfeeee
ofeennnen
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Nedocromil sodium  
 

 
 

*9<0.05, Durinett's ttest
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Tablet 1 (continued)  

Compound Effect on Histamine Release fram Human Conjunctival Tissue Mast Cells upon anti-Human igE

 

  

 

 

 

  
 

5 inhibition (%)
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+
Compound A i

rr
30 | :'

35 *pe0.08. Dunnett's test

f0021] Dunneil’s Hest, is a statistical test which compares multiple treatment groups with one control group. in ihe
assay described above, histamine released from drug treated mast celis are compared to histamine released frarn the

40 anti-human igE plus vehicle treated masi ceils which serve as the positive control. Statistically siqnificant inhibitionis
determined using this procedure. The probabibty fevel of 6.05 is accepted as the fevel of significance in biomedical
research. Data indicated as significant hava alowprobability (0.05) of occurring by chance, indicating that the inhigilion
observedis an effect of the drug treatment.
[0022] The effects of the cis and frans isomers of Compound A on histamine release from human conjunctival tissue

4 rnast celis upon anti-nurnan IgE challenge are compared in Table 2. The same experimental method used in Table 4was used in Table 2. The resuits in Table 2 indicate that there is no statistically significant differance between the
conjunctival mast cell activity of the two isomers at the indicated doselevel.

Table 2

50 tsomeric Effect of Compound A on in-Vitro Histamine Release from Human Conjunctival Tissue Masi Celis upan
anti-Human igE Challenge.

|Compound|Dose (iM) Treatment (min) i inhibition (%}
Cornpound A(cis) ;

55 
rison of indicated doses_ not significantiy different: p » 0.05 Studertized Range corm 
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(0023) The topical activily of Cornpound A was lesled in a passive anaphylaxis assay performed in rat conjunciiva.

This assay indicates whethera topically applied compound effectively prevents ar decreasesthe local allergic responsein the conjunctiva, This assay allows an ass Gloavailability following lopical dosing. Briefly, male Sprague
Dawley rats (6/group) were passively sensitized by subconjunctival injection of a rat serurn containing igE specific for
ovaibumin {OA}. Twenty-four hours post sensitization, tast compound praparad in saline (0.9% NaC) or saline vehicle
was applied topicaily onto the sensitized eye. Twenty (20) minutes after dosing, rats were challenged intravenously
via the lateral tail vain with 1.0 mi of a solution containing OA (1.0 mg/ml) and Evans Blue dye (2.5 ma/mi}. Thirty (303
minules post antigen challenge, animals were killed, skin was reflected, and the size of the resulting wheai and the
intensity of tne axiravasated dye were determined. The wheal area multiplied by the dye intensity produced the indi-
vidual response score. Scores for each group of animals were compared with the scores of ihe saline treated group
using Dunneit's test and arelisted in Table 3.

 

  

TABLE 3  

in-Vive Effects of Compound A on Passive Conjunctival Anaphylaxisiin Rats
Campound 

Compound B 

Compound Cc   
   

[9024] Compound A may be adminisieredto ihe eye by means of conventional topical ophthalmic formulations, such
as solutions, suspensionsor gels. The preferred formuiation for topical ophthaimic administration of Compound Ais a
soiution. The solution is administered as eye drops. The preferred form of Compound A in the topical oshthalmic
farmulations of the present invention is the c/s isomer. A general method of preparing the eye drops of the present
invention is described bsiow.

{0025} Cornpound A and anisotonic agen! are added to steriized purified water, and if required, a preservative, a
buffering agent, a stabilizer, a viscous vehicie and thelike are added to the solution and dissolved therein. The con-
centration of Compound A is 0.0001 fo 5 wiv %, preferably 0.004 ta 0.2 wiv %, and most preferably about 0.1 wiv %,
based on the sterilized purified water. After dissolution, the pH is adjusted with a pH controller to be within a range
which allows the use as an ophthalmologic medicine, preferably within the range of 4.5 ta 8.
{0026} Sodium chloride, glycerin or the like may be used as the isotonic agent; p-hydroxybenzoic acid ester, benza-
Ikonium chioride or the like as the preservative; sodium hydrogenphosphale, sodium dihydrogenphosphate, boric acid
orthe like as ihe buffering agent; sodiurn edetate arthe like as tne stabilizer; polyviny! alcohol, polyviny! pyrrolidone,
polyacrylic acid or the ike as the viscous vehicie; and sodium hydroxide, nydrochicric acid or the like as the pH conirolier.
(0027) ff required, other ophthalmologic chemicals such as epinephrine, naphazoline hydrochloride, berberine chlo-
ride, sodium azulenesulfonate, lysozyme chloride, glycyrrhizate and the like may be added.
{0028] The eye drops produced by the above method typically need only be applied ta the eyes a few times a day
in an amount of one to several drops at a time, though in more severe cases the crops may be applied several times
a day. A typical drop is about 30 pl.
f0029] Ceriain embodiments of the invention are iflustrated in the folowing examples.

  

 

 

c
Example 1: Preferred Tonical Ophthalmic Solution Formutation

(0030)

   * Bt1156 Com cd1d AHCI is equivalent to 6.1% Compound
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(continued) 

 Ingredient | Concentration (WV%)
i Dibasic Sodiurn Phosphate (Anhydrous), USP | 0.5 i
| Sodium Chicride, USP i 0.65
 

 

 

i; Benzalkoniurn Chioride 0.01 i
i odium Hydroxide, NF i g.s. pH = 7.5

ydrochloris Acid, NF q.8. DH = 7.0 i
urified Water 00 i

 
 2.9. 4  

Exarple 2: Topical Opnihalmie Gel Forrnutation

[0034]

 

 

i Compound AtHC! 0.44" i
| Carbopot 974 P | (6.8
| Disodium EDTA | 0.01
i Polysorbate 80 1 0.05 i

Benzaikonium Ghioride, Solution 0.07+5 xs

Sodiurn Hydroxide g.s. pH 7.2
Hydrochioric acid q.8. pH 7.2

i Waterfor injection q.s. 100
“0.14%Gormpound AtHC! is equivalent to 0.1% Compound A

Claims

 
 

The use of a therapeutically effective amount of 11-
2-acelic acid or a pharmaceutically acceptable sal
camentfortreating ailergic eye diseases.

 (3-dimethylaminopropylidene)-G, 14-dit
hereof for the preparation of a topicail

ydrodibenz|b,ejoxepin-
adminisirabie medi-  

The use of claim 1, wherein the composition is a solution and the amouint of 11-(3-dimethylaminopropylidene)-
6, 11-dihydrodibenz[b,ejoxepin-2-acetic acid is from about 0.0001 wiv.%to about 5%(wiv).

The use of Claim 2 wherein the amount of 11-(3-dimethylaminopropylidene}-6, 11-dihydrodibenz[beloxepin-2-ace-
tic acid is from about 6.001 to about 0.2% (w/v).

The use of claim 3 wherein the arnount of 11-(3-dimethylarninapropylidene’-6, 11-dihydrodibenz{belaxenin-2-ace-
tic acid is about 0.1%(wiv).

The use of Claim 1 wherein the 11-(3-dimethylaminopropylidene)-6, 11-dihydrodibenzib,ejoxepin-2-acetic acid is
(Z)-11-(3-dimethylaminoprapylidene)-6, 11 -dinydrodibenzfb,eloxepin-2-acetic acid, substantially free of (E)}-
11-(3-dimethylaminopropylidene)-6, 11-dihydrodibenzib,eloxepin-2-acetic acid.

The use of Claim 5 wherein the amount of (Z)-11-(3-dimethyiaminopropylidene)-6, 11-dinydrodibenz[b,eloxepin-
2-acetic acid is frorn about 0.0001 to about 5% (w/v).

The use of Claim 6 wherein the amount of (Z)-11-(3-dimethyiaminopropylidene)-6,1 1-dihydrodibenz[b,ejoxepin-
2-acetic acid is frorn about 0.001 to about 0.2% (w/iv}.

The use of Claim 7 wherein the amount of (Z)-11-(3-dimethyiaminopropylidene)-6, 11-
2-acelic acid is 0.1% (wiv).

ydrodibenz[o,ejoxepin-  
The use of claim 1 wherein ihe 11-(3-dimeihyiaminopropylidene)-6, 11-dihydrodibenz[b,eloxepin-2-acetic acid is

8
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(E)-11-(3-dimeithylarninopropylidene)-6, 11-dinydrodibenzib,eloxegin-2-acelic acid, substantially free of (Z}-
11-(3-dimethylaminopropylidene}-6,11-dihydradibenz[b ejoxepin-2-acetic acid.

The use of Claim 9 wherein the amouni of (E)-11-(2-dimethylaminopropylidene}-6,11-dihydrodibenz[b,ejoxepin-
2-acetic acid is from about 0.0001 to about 5% (w/v).

The use of claim 10 wherain the amount of (E)-14-3-dimathyiaminopropylidene)-6,11-dihydrodibenz[t,eloxepin-
2-acelic acid is from about 0.001 to about 0.2% (wiv}.

The use of claim 11 wherein the arnount of (E)-11-(3-dimeih yiaminopropylidene}-6, 11 -dihydrodibenz[b,eloxepin-
2-acetic acid is about 0.1% (wiv).

Patentanspriche

1. Verwendungeiner theraceutisch wirksamen Menge von 11-(3-Dimeihylaminapropyliden) -6,11-dihydrodibenz[b,
eloxepin-2-essigsdure oder einem pharmazeulisch annehmbaren Saiz davon zur Herstellung eines topisch ver-
abreichbaren Arzneimitteis zur Behandiung von allergischan Augenkrankheiten

 
 

 

 
 

 

2. Verwendung nach Anspruch 1, wobei die Zusammensetzung eine L6sung ist und dia Menge an 11-(3-Dimethyi-
aminopropyliden)-§, 11-dihydrodibenzib,eloxepin-2-essigsaure 0,0001% G/Vbis 5% (G/V)ist.

3. Verwendung nach Anspruch 2, wobei die Menge an 11-(3-Dimethylaminopropyliden}-8, 11-dihydrodibenz[b eloxe-
pin-2-essigsauire 5,001 bis 0,2% (G/V)ist.

4. Verwendung nach Anspruch 3, wobel die Menge an 11-(3-Dimethylaminopropyliden)-6, 11-dihydradibenz[b eloxe-
pin-2-essigsdure 0,1% (G/V}ist.

5. Verwendung nach Anspruch 1, wobeidie 11-(3-Dimethylaminopropytiden}-6, 11-dinydrodibenzfb,sjaxepin-2-essig-
saure (Z)-11-(3-Dimethylamincpropytiden)-8, 11-dihydrodibenz{b ejoxepin-2-essigsaure ist, die im Wesentlic

i von (E}-11-(@-Dimethylaminopropyliden)-6, 11 -dihydradibenz[b,eloxepin-2-essigsaure ist.

6. Verwendung nach Anspruch 5, wobei die Menge an (2}-11-(3-Dimethylaminopropylider:\-6,11-dihydrodibenz{h,e}
oxepin-2-essigsaure 0,0001 bis 5% (G/V)ist.

7. Verwendung nach Anspruch 6, wobei die Menge an (Z}-71-(3-Dimethylaminopropyliden)-6, 11-dihydrodibenz [b,¢}
oxepin-2-essigsaure 0,001 bis 0,2% (G/V)ist.

8. Verwendung nach Anspruch 7, wobei die Mengean (2)-11-(3-Dimethylaminopropyliden}-6,11-ditiydrodibenz{b,e]
oxepin-2-essigsaure 0,1% (G/V) ist.

9. Verwendung nach Anspruch 1, wobel die 11-(3-Dimethylaminopropylidan}-6,11-dihydradibenz{o,e] oxenin-2-es-
sigsaure (E}-11-(3-Dimethylaminopropyliden)-6, 11-dihydrodibenz [b,e}] oxepin-2-essigsaure isi, die im Wesentli-
chenfrei ist von (Z)-11-(3-Dimethylaminopropylidanyé, 11-dihydradivenzih,eloxepin-2-essigsaure.

10. Verwendung h Anspruch 9, wat Menge an (E}-11-(3-Dimethylaminopropyliden)-6,11-dihydrodibenz [b,e]
oxepin-2-essigsdure 0,0001 bis 5%(G/V)ist.

11, Verwendung nach Anspruch 10, wobei die Menge an (E}-11-(3-Dirnethylaminoprapyliden)-6,11~dihydrodibenz[b,
eloxepin-2-essigsdure 0,001 bis 0,2% (G/¥}ist.

12. Verwendung nach Anspruch 11, wobei die Menge an (E}-11-(3-Dimethylaminopropyliden}-6,11-dihydrodibenz[b,
6} oxepin-2-essigsdure 0,1% (GAY) ist.

Revendications

1. Utilisation d'une quantité inérapeutiquementefficace d'acide 11-(3-dimeéthylarninapropylidene}-6, 11-dinydrodibenz

9
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[o,eJoxépine-2-acélique ou d'un sel oharmaceuliquement acceptable de celui-ci pour la préparation d'un médisa-
ment administrable topiquement pour le traitement de maladies oculaires allergiques.

2. tilisation suivant la revendication 1, dans laquelle la composition est une solution et la quantité d'acide 11-(3-di-
5 méthylaminoprapylidana)-6, 11-dihydradibanz[bejoxépine-2-acétique est da 0,0001 % en poids/volume 4 5 %

{poids/voiume}.

3. Utilisation suivant la revendication 2, dans laquelle la quantiié d'acide 11-(3-diméthylaminopropyiidene)-6, 11-di-
hydrodibenzib,ejoxépine-2-acétique est de 0,001 a 6,2 % (poids/volume).1

4. Utilisation suivant ia revendication 3, dans laquelle la quantité d'acide 11-(3-diméthyiaminopropylidéene)-6, 11-di-
hydrodibenzib ejoxeépine-2-acelique est de 0,1 %(poids/volume).

5. Utilisation suivani la revendication 1, dans laquelle acide 11-(3-diméthylaminogropylidene)-6, 11-dihydradibanz
18 [b,eloxépine-2-acetique est de acide (Z)-11-(3-diméthylaminoprapylidéne)-6, 11-dihydrodibenz[b,ejoxeépine-

2-acéiique, essentieliament exempt d'acide (E)-11-(3-diméihyiaminopropylidéne)-6,11 -dinydrodibenz[b,elaxapi-
ne-2-acétique.

6. Utilisation suivant fa revendication 5, dans laquelle fa quantité d'acide (Z)-11-(3-diméihylaminapropylidéne)-
20 6,114-dinydrodibeanz[b,eioxépine-2-acétique est de 0,0001 4 5 % (poids/volume}.

7. (silsation suivant ja revendication 6, dans iaquelle la quantité d'acide (Z)-11 -(3-diméthyiaminoprapylidane)-
6,11 -dinydrodibenzjb, eloxepine-2-acetique est de 0,001 4 0,2 % (poids/voiume).

25 8. Utilisation suivant !a revendication 7, dans laquelle ia quantité d'acide (Z)-11-(3-diméthylaminopropylidene)-
6,11 -dibydrodibenzfb,eloxépine-2-acétique esi de 0,1 %(soids/volume).

§. Utilisation suivant la revendication 1, dans laquelle Vacide 11-(3-diméthylaminoprapylidéne}-6, 1 1-dihydradibanz
[b,aloxépine-2-acétique est de lacide (&)-11-(3-diméthyiaminopropylidene)-6, 11-dihydrodibanz[b,eloxépine-

30 2-acélique, essanticliemenl exempl dacide (Z)-11-(3-dirnathylaminopropylidéne)-6, 11 -cinydrodibenz[b,ejoxépi-
né-2-acétique.

10. Utilisation suivant [a revendication 9, dans laquelle ia quantité d'acide (E)-11-(3-diméihylaminopropylidéne)-
 6,11-dinydrodibenz[b,ejoxépine-2-acétique est de 0,0001 a 5 % (paids/volume),35

11. Utilisation suivant la revendication 10, dans !aqueile la quantité d'acide (E)-11-(3-diméthyiaminepropylidene)-
6,114 -dinydrodibenzfb,eloxépine-2-acétique est de 0,001 4 0.2 % (poids/volume).

12. \WHilsation suivant la revendication 10, dans laquelle la quantité d'acide (E)-11-(2-diméthylaminopropylidane)-
40 6,11 -dihydrodibenzib,eloxépine-2-acétique est de 0,1 % (poids/volume).
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TOPICAL OPHTHALMIC MAST CELL STABILIZERS FOR

TREATING ALLERGIC EYE DISEASES

BACKGROUND OF THE INVENTION

The preseni invention relates to topical ophthaimic formulations used

for treating allergic eye diseases, such as allergic conjunctivitis, vernal

conjunctivitis, vernal keratoconjunctivitis, and giant papillary conjunctivitis.

More particularly, the present invention relates to therapeutic and prophylactic

topical use of mast ceil stabilizers for treating and/or preventing allergic eye

diseases.

Description of the Related Art

Conventional antihistamine drugs are known to exhibit biphasic effects

on mast celis. At lower concentrations, antihistamines promote an inhibition

of histamine release from mast cells. As cancentrations of antihistamines are

increased there is a spontaneous release of histamine from mast cells, which

is associated with an apparent icss of mast cell membrane stability. See, for

example, Mota et al., Brit. J. Pharmacol. 15:396-404. This biphasic behavior

has been demonstrated for the anti-allergy drug ketotifen (4,9-dihydro-4-(1-

methyl-4-piperidinyl-idene})-10H-benzof4, Sjcyciohepta-{1, 2-bjthiophen-10-one)

in purified preparations cf human conjunctival mast cells. Yanni et al., Uo

Ocular Pharmacol., 12:389-400 (1996).

First generation mast cell stabilizer drugs without antihistaminic activity,

such as cromolyn sodium, also exhibit biphasic behavior. Johnson et al.,

Monogr. Allergy, 14:299-306 (1979).
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U.S. Patent Nos. 4,871,865 and 4,923,892, both assigned to

Burroughs Wellcome Co. ("the Burroughs Wellcome Patents"), describes

certain carboxylic acid derivatives of doxepin, including 11-(3-

dimethyiaminopropylidene)-6, 11-dihydrodibenz[b,e]oxepine-2-carboxylic acid

and=11-(3-dimethylaminopropylidene)-6,1 1-dihydrodibenz[b ejoxepine-2(E}-

acrylic acid, as mast celi stabilizers with antihistaminic action. These

compounds inhibi the release of autacoids (i.e., histamine, serotonin, and the

like} from mast cells and inhibit directly histamine's effects on target tissues.

The Burroughs Welicome Patents teach various pharmaceutical formulations

containing the carboxylic acid derivatives of doxepin; Exarnple 8 (1) in both of

the patents discloses an ophthalmic solution formulation.

U.S. Patent 5,641,805 discloses topical ophthalmic formulations for

treating allergic eye diseases. The topical formulations contain acetic acid

derivatives of doxepin and, in particular, 2-7 1-(3-dimethylaminopropylidene)-

6,17-dihydrodibenz/[b,ejoxepin-2-acetic acid (i.e., olopatadine), which is the

cis form of the compound having the formula:

es|
|

AL CHCOOH

isTr Se ‘ “- ,

Ne \ fo oie
—O

Unlike other antihistarnine or mast cell stabilizer anti-ailergy drugs,

olopatadine does not provoke a release of histamine from mast cells at

concentrations higher than those for which antihistaminic activity is observed.

Other topical ocular anti-allergy drugs that maintain mast ceil membrane

bo

OCNN0S

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 300



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 301

WO 00/78396 PCT/US00/06390

stability and prevent histamine release from mast cells over a drug

concentration range of 0.01 - 0.5 % (w/v) are desired.

5  Surnmary of the invention

The present invention provides a method for selecting anti-allergy drug

concentrations that are suitable for use in the topical treatment of allergic eye

diseases. Accarding to the present method, an amphipathic anti-allergy

40 compound’s Surface Activity Rating is determined as described below. For

topically administrable ophihaimic anti-allergy products, the anti-allergy drug

concentration is chosen so that the drug has a Surface Activity Rating (in

units of mN/m) from about 2 - 11,

15 The present invention is also directed toward topically administrabie

ophthalmic anti-allergy pharmaceutical drug products comprising an

amphipathic anti-alergy drug at a concentration such that the drug has a

Surface Activity Rating frorn about 2 — 17.

20 Among other factors, the presert invention is based on the finding that

amphipathic anti-allergy compounds formulated at concentrations at which

they have a Surface Activity Rating of greater than 11 are likely to cause mast

cell membrane instability and leakage of autocoids, including histamine, from

human conjunctival mast ceils.
N wm

Brief Description of the Drawing

Fig. 1 shows the effect of olopatadine and ketotifen drug

concentrations on the surface pressure of 1-stearoyl-2-olecyl-sn-giycero-3-

a9  phosphocholine (SOPC) monolayers spread at an initial surface pressure of

30 mN/m,

Mo
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Detailed Description of the Invention

According to the present invention, tepically administrable ophthalmic

anti-allergy pharmaceutical drug products comprise an amphipathic anti-

allergy drug at a concentration such that the drug has a Suriace Activity

Rating from about 2 ~ 11, and preferably from about 4-141. The drug

products of the present invention contain an amphipathic anti-allergy drug at a

concentration of about 20 mM or less.

The Surface Activity Rating is obtained by determining the interaction

of an amphipathic anti-allergy drug (“test compound”) in buffer alone with a

phospholipid monolayer. Test compound/masi ceil membrane interaction is

mimicked in a phospholipid monolayer spread onto an aqueous buffer in a

modified Langmuir trough. in this system, test compound-membrane

interaction is quantified by determining the change in surface pressure (Az in

mN/m) of a monomolecular fim of  1-stearoyl-2-cleoyi-sn-glycero-3-

phosphocholine (SOPC) spread at an initial surface pressure of 28 — 32

mN/m on an aqueous buffer sub-phase. The initial surface pressure of 28 ~

32 mN/m is chosen because this pressure mimics that of most mammalian

cell membranes.

Surface pressure changes are measured at 24°C, while progressively

increasing the concentration of test cormpound in the buffer sub-phase from 0

to at least 5 mM (or to the compound’s solubility limit if less than 5 mM), and

preferably tc at least 20 mM (cr the compounc’s solubility limit if less ihan 20

mM). Test compound is added to the sub-phase by continuous sub-phase

exchange (keeping the total volume of the sub-phase constant) at a rate slow

enough to avoid disturbing the SOPC monolayer (0.4 mi/min., for example).

Surface pressure is measured using an automated interfacial monitor-

controiler built around a Cahn 27 electrohalance equipped with a 24 ga.
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nichrome wire Wilhelmy probe. [See Tsujita et al, Regulation of carboxylester

lipase adsorption to surfaces. 1. Chemical specificity. Biochemistry 26:8423-

8429 (1987) and Momsen et al., The suitability of nichrome for measurement

of gas-liquid interfacial tension by the Wilhelmy method. J. Colloid Interface

Sci. 135:547-552 (1990).] The two aqueous compartments {circular and

rectangular) of the keyhole-shaped Teflon trough are disconnected; only the

circular cornpartment (area = 25.5 cm*, volume = 24.4 mi) is used for

monolayer formation. Temperature in both compartments is maintained at 24

°C using a thermostated base plate controlled by a precision water bath.

Precise positioning of the Wilheimy probe in the aqueous phase, correction

tor prabe buoyancy due to immersion, sub-phase stirring, and data collection

are controlled by microprocessor (Tsujita etal, id.}.

The effect of test compound on surface pressure is determined by a

continuous exchange of the aqueous phase with a concentrated solution of

the test compound in buffer. Although the identity of the buffer is not critical

as long as the aqueous sub-phase is maintained at a physiological pH, the

preferred buffer is 10mM HEPES/100 mM NaCi with the pH adjusted to 7.5.

The concentration of test cornpound in the aqueous phase is determined from

the fraction of sub-phase volume exchanged and the concentration of the

solute in the concentrated solution. The continuous exchange is necessary to

avoid disturbing the SCPC monolayer, and is accomplished by a side or

bottom injection/withdrawalparts.

The amphipathic anti-allergy drugs of the present invention preferably

possess antihistamine activity, such as tricyclic H.-receptor antagonists

exhibiting an in vitro binding affinity (k} in the range of 0.1 ~ 100 nM for the

Hi-receptor. The amphipathic anti-allergy drugs cf the present invention

exclude olopatadine, ketotifen, emedastine, phentramine, pyrlamine,

cromolyn, nedocromil and levocabastine.
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Formulations of the anti-allergy compounds for topical ophthalmic

administration can be made using known techniques. Ophthaimically

acceptable excipients, such as tonicity-adjusting agents, pH-adjusting agents,

buffering agents, preservatives, comfort enhancing agents, viscosity-

modifying agents, stabilizing agents, etc. may be included. For example,

sodium chloride, glycerin, mannitol or the like may be used as the isotonic

agent, p-hydroxybenzoic acid ester, benzalkanium chloride or the like as the

preservative; sodium hydrogenphosphate, sodium dihydrogenphosphate,

boric acid or the like as the buffering agent; sodium edetate or the like as the

stabilizer; polyvinyl alcohol, polyvinyl pyrrolidone, polyacrylic acid or the like

as the viscous vehicle: and sodium hydroxide, hydrochloric acid or the like as

the pH contralier. {f desired, formulations containing the anti-allergy agents

according to the present invention may aiso contain other active agents.

Eye drop formulations produced according to the present invention will

typically need only be applied to the eyes from ance ta a few times a day in

an amount of one to several dropsat a tire, though in more severe cases the

drops may be applied several times a day. A typical drop is about 30 yl.

Certain embodiments of the invention are illustrated in the following

examples.
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Example 1: Topical Ophthalmic Solution Formulation

Ingredient Concentration
WA}

Compound having a Surface Activity Rating < 11.2 0.01-0.5
at the selected concentration

Dibasic Sodium Phosphate 0.5
(Aniydrous), USP

Sodium Chloride, USP 0.65

Benzalkonium Chloride 0.01

Sodiurn Hydroxide, NF q.8. pH =
49

Hydrochloric Acid, NF q.s. pH =
7.0

Purified Water qs. 100
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Example 2: Topical Ophthalmic Gel Formulation

ingredient Concentration

WIN%|

Compound having a Surface Activity Rating < 11.2 0.01 -0.5
at the selected concentration

Carbopol 974 P 0.8

Ecdetate Disodium 9.01

Polysorbate 80 0.05

Benzalkonium Chiorde, Solution 0.01+5 xs

Sodium Hydroxide G.s. pH
7.2

Hydrochioric acid q.s. pH
7.2

PurifiedWatereSOD

Example 3: Measurement of the Surface Activity Rating of Olopatadine and
Ketotifen

Waier was purified by reverse osmosis and carbonfiltration, passage through

an Elix 3 deionization system (Millipore) and passage through a Milli @ UV

Plus polishing system (Millipore). Buffer, comprised of 710mM HEPES

containing 0.1M NaCl pH 7.5, was used to prepare solutions of sclopatadine

and ketotifen (and for controi experiments). After mixing the drug with the

buffer, if was necessary to readjust the pH to a value of 7.5 with 5 M NaOH.

All chemicals were reagent grade.
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Exchange of aqueous phase contents — The circular compartment of the

automated interfacial monitor-controlier described above was fitted with an

inlet tube (1/32” ID Teflon) and an outlet tube (18 ga. Teflon) which entered

through the outer wail of the sarnple compartment. These were connected to

25-mL, gas-tight syringes (model 1025, Hamilton, Reno, NV) mounted in a

microprocesser-controiled push-pull dual syringe pump (model sp260p, World

Precision instruments, Sarasota, FL) through three-way Tefion valves

(Hamilton, Reno, NV) which were used for filing and flushing. About 42 cm of

the inlet tube was coiled in the water-filled rectangular compartment of the

trough in order to equilibrate the incoming solution to the temperature of the

circular compartment. A custom Tefion-coated magnetic stirring bar (ength =

3.6 cm, diameter 2 mm) was used to mix the aqueous contents. The bar was

at approximately 50 rom by stepper motor-driven magnet mounted beneath

the circular compartment and controlled by the microprocessor. Therelatively

siow stirring speed and smail bar diameter were used to minimize disturbance

of the pid monolayer. To exchange the contents of the circular compartment

with the solution in the inlet syringe while maintaining constant volume, the

syringes were operated in unison, but in opposite directions, by the syringe

pump. Control experiments showed that, during exchange of 25 mi of

aqueous phase, the volume of liquid removed from a test container remained

constant to within an average deviation of 0.023 mi (n = 2), or ~ 0.1%. This

insured that the depth of immersion of the Wiihelmy probe was constant to

within ~10 pm and, hence, the contact angle of the aqueous phase with the

probe, remained essentially constant during exchange experiments.

Measurement of olopatadine’s and ketotifen’s effect on surface pressure -

Saturated solutions of olopatadine and ketotifen, respectively, were prepared

for each exchange experiment by gently warming an excess of drug in buffer,

adjusting the pH to 7.5 and equililbrating the sample to 24°C. Following

filtration to rernove undissoived drug, drug concentration in the solution was

determined spectrophotometrically. The concentration of drug in diluted

9
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aliquots of the solution was determined by comparing their absorbance to a

standard curve obtained with standard solutions of the drug. This solution or

buffer (control) was ioaded into the injection syringe of the apparatus and a

monolayer of SOPC was spread onio the surface of the aqueous phasein the

exchange cornpariment to slightly below the desired surface pressure of

30 mN/m. The lipid film was equilibrated for 90 to 220 min. in order to

achieve a surface pressure drift rate of <G.01 %/min, which was considered

stable. Once the monciayer was stable, the exchange was carried out ata

constant rate of 0.4 mi/min during which surface pressure was recorded as a

function of time.

At least duplicate exchange and contrai (without drug) experiments were

conducted. Each set of contrais was normalized to the nominal pressure and

the traces were averaged. The results are shown in Figure 1, where drug

concentration vs. the surface pressure of the SOPC monolayer is plotted for

each drug. Clopatadine caused a relatively small increase in surface

pressure (7.1 mN/m) as its concentration in the aqueous sub-phase is

increased from 0 to 5 mM. In contrast, ketotifen produced a two-fold greater

increase in surface pressure (15 mN/m} than olopatadine when tested over a

concentration range of O ~ 3.5 mM. Thus, the Surface Activity Rating of

olopatadine is 7.1 and of ketotifen is 15.
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WHAT iS CLAIMED IS:

1. A method for selecting an amphipathic drug suitable for topical

ophthalmic anti-allergy use comprising the step of determining the drug's

Surface Activity Rating.

2, A topically administrable  ophthaimic pharmaceutical

composition comprising an ophthaimic amphipathic anti-allergy drug at a

concentration such that the drug has a Surface Activity Rating from about 2 -

11, provided the drug is not selected from the group consisting of

olopatadine; ketotifen; emedastine: phenirarine; pyrilamine; cramoiyn;

nedocramil; and levocabastine: and further provided that drug is present at a

concentration of about 20 mM orfess.

3. The composition of Claim 2 wherein the drug has a Surface

Activity Rating from 4 — 11.

4. The composition of Claim 2 wherein the anti-allergy drug is an

antihistamine drug.
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SELF-PRESERVED NASAL, INHALABLE,

AND TOPICAL OPHTHALMIC PREPARATIONS AND MEDICATIONS

  

This application is based on and claims priority of the

Provisional application Serial No. 60/234,319, filed on

September 20, 2000.

Field of the Tnvention

The current invention concerns buffered, low pH, self-

preserved nasal, inhalable and topical ophthalmic preparations

and medications which destroy, inhibit or sufficiently limit

microbial growth within said preparations or medications. In

particular, the current invention involves nasal, inhalable

and topical ophthalmic preparations and medications having low

pH of about 3.5 or Lower, to inhibit microbial growth, wherein

immediately upon application to the eye surface or a mucosal

surface, the pH rises to physiologic ievels.

 

fo prevent infection with use, currently available

multidese preparations and medications are sterilized during

manufacture and have a variety of preservatives added to

destroy or inhibit the growth of microorganisms inadvertently

introduced into the product after opening.

it is well recognized that the preservatives used in

topical ophthalmic medications and preparations can be toxic

to the eye surface and respiratory mucosa. The mest widely

used ophthalmic preservative, benzalkonium chicride (BAK), can

cause damage to the conjunctival and corneal epithelium

(Cornea, 1:221-225 (1992); Arch Opthalmol, 110:528-532 (1992)

and ChAGJ, 18:260-265 (1992)). BAK is now thought to be also

a siqnificant cause of rhinitis medicamentosa, as described in

Allergy, 52:627-632 (1997), and has been also shown to damage
a

respiratory mucosa (Am Rev Respir Dis, 141:1405-1408 (1990}
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and Acta Otolaryngol, 116:868-875 (1996)}). Reducing the

concentration cf BAK reduces its toxic effect, but at too low

a concentration, BAK is no longer effective as a preservative.

Although alternatives to BAK are available, all preservatives

have some potential for toxicity.

Pressurized aerosol containers used for inhalation or as

a spray are an exception, needing no preservative since no air

or contamination enters the container as doses are extracted.

However, such packaging is relatively bulky and expensive,

often contains CFC propellants which can harm the atmosphere,

and precludes drop administration.

In recent years, preparations and medications have been

packaged in unit-dose containers, thus avoiding the need for

potentially toxic preservatives. In this arrangement, a

single dose of medicine is provided by a given container. With

sterile packaging, microbial contamination is theoretically

not a concern, since the consumer/patient is instructed to

discard the container after each single use. However, there

are several problems with unit dose containers. First, the
Sspeepackaging is bulky and inconvenient. Second, cost per dose

significantly higher than with multidose containers. Third,

patients often retain the opened container for many hours or

even more than one ayy contradicting the package

instructions. This pattern of use increases the probability of

microbial contamination cf the medication or preparation.
en
nus, it would be desirable to have available

pel

preservative-free preparations and medications suitable for

topical, mucosal and inhalation use that could be stored in

multi-dose containers without risk of microbial contamination.

All patents, patent applications and publications are

hereby incorporated by reference.

SUMMARY OF THE INVENTION 

one aspect of the current invention is a topical

CNS

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 313



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 314

10

20

25

30

WO 02/24 116 PCT/USO1/29485

3

cophthaimic, nasal, or inhalable preparation or medicatio
g

which is self-preserved, that is, which destroys, inhibits or

sufficiently limits growth and multiplication of varicus

microorganisms without the addition of preservative agents.

Another aspect of the current invention is a mildly

buffered, topical ophthalmic, nasal, or inhalable preparation

which is self-preserved by having a pH of From about 1.5 to

about 3.5 with preferred pH at about 2.5 or lower.

Another aspect of the current invention is a self-

preserved topical ophthalmic, nasal, or inhalable preparation

or medication comprising a pharmaceutically acceptable

excipient or additive selected from the group consisting of

dextrose, polyethylene glycol (PEG), nydroxypropyl

methylcellulose (HPMC), sodium chloride, potassium chloride,

calcium chloride, magnesium chloride, phosphoric acid,

disodium edetate, bicarbonate, phosphate, povidone,

carboxymethyicelliulose, hydroxyethylceliulose,

methyicellulose, microcrystalline cellulose, glycerin,

polyvinyl alcohol, dextran 40, dextran 70, mannitol, gelatin,

polyol, polyscrbate 60, propylene glycol, zinc sulfate,

poloxamer 188, 282, 407, ephedrine hydrochloride, naphazoline

hydrochloride, oxymetazoline hydrochicride, phenylephrine

hydrochloride, tetrahydrozoline hydrochloride, xylometazoline

hydrochloride, lecithin, oleic acid, sorbitan, pheniramine

maleate, pyrilamine maleate, antazoline phosphate, glycine,

camphor, eucalyptol, menthol, benzyl alcohol, Lavender oil,

tyloxapol, bornyl acetate, and phenylethyl alcohol, and a

buffering agent, said preparation or medication adjusted to a

low pH between about 1.5 to about pH 3.5, with most preferred

pH at about pH 2.5 or lower, said medication optionally

containing analgesics, anti-inflammatories, mast cell

stabilizers, diagnostic aids, antibiotics, antiglaucoma drugs,

econgestants, bronchodilators, vasoconstricting or
8
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hypertonicity agents, astringents and topical anesthetics.

Still another aspect of the current invention is a

physiologically compatible self-preserved lightiy buffered

topical ophthalmic, nasal, or inhalable preparation or

medication containing no preservation agents, formulated and

maintained at about pH 2.5 or lower, wherein immediately upon

application to the eye or a mucosal surface, such preparation

permits the pH to rise to physiologic levels to maintain

patient comfort, prevent tissue damage, and enhance drug

delivery.

Still yet another aspect of the current invention is a

multidose topical ophthalmic, nasal, or inhalable preparation

or medication lightiy buffered to maintain a stable pH in the

multidose container, thereby maintaining its self=-preserving
characteristic.

Still another aspect of the current invention is a method

for preparation of a topical ophthalmic, nasai or inhalable

self-~preserved solution comprising steps of:

a) preparing a formulation comprising

a pharmaceutically acceptable excipient or additive

selected from the group consisting of dextrose, polyethylene

glycol (PEG), hydroxypropyl methylcellulase (HPMC), sodium.

chloride, potassium chloride, calcium chloride, magnesium

chloride, phosphoric acid, disodium edetate, bicarbonate,

phosphate, povidone, carboxymethylceliulose,

hydroxyethylcellulose, methylcelluicse, microcrystalline

cellulose, other cellulose derivatives, glycerin, polyvinyl

alcohol, dextran 490, dextran 70, mannitol, gelatin, polyols,

polysorbate 80, propylene glycol, zinc sulfate, poloxamer 188,

282, 407, ephedrine hydrochloride, naphazoline hydrochloride,

oxymetazoline hydrochloride, phenylephrine hydrochloride,

tetrahydrozoline hydrochloride, xylometazoline hydrochloride,

lecithin, oleic acid and ‘sorbitan, pheniramine maleate,
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pyrilamine maleate, antazoline phosphate, giycine, camphor,

eucalyptol, menthol, benzyl alcohol, lavender cil, tyloxapol,

bornyl acetate, phenylethyl alcohcl, alone or in admixture;

and

a buffering agent; and

b) adjusting pH of said formulation to from about pH 1.5

to pH about 3.5.

DEFINITIONS

Ags used herein:

"Preparation” means a topical ophthalmic, nasal, or

inhalable preparations, including topical eye preparations

such as artificial tears, contact lens solutions and eye

irrigating solutions; nasal preparations such as saline; and

inhalable preparations.

“Medication” means topical ophthalmic, nasal, or

inhalable preparations comprising a pharmaceutical agent

suitable for topical ophthalmic, nasal or inhalable

administration wherein the pharmaceutical agent for ophthalmic

use is an astringent, analgesic, hypertonicity agent,

antihistamine, anti-inflammatory drug, mast cell stabilizer,

diagnostic aid, anesthetic, antibiotic, antiglaucoma drug and

vasoconstricting agent, the agent for nasal use is a

decongestant and the agent for inhalable use is a

bronchodilator

"Physiologically compatible” means a preparation or

medication which contains pharmaceutically acceptable

excipients and additives dissolved or suspended in purified

water which is physiologically compatible with the eye surface

or the nasal/respiratory mucosa.

"Preservative" means an additive intended to destroy or

limit growth and multiplication of microorganisms.

*"Self~preserved" means a preservative-free preparation or

medication that destroys or inhibits microblal growth without
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the addition of preservatives such as benzalkenium chloride

(BAK).

"Preservative effectiveness testing” or “PET” means the

standardized microbiological testing specified by the USP 24

to determine preservative effectiveness.

+.

This invention is based on the finding that certain

pharmaceutical preparations and medications, when adjusted and

maintained at a low pH of from abcut pH 1.5 toa about pH 3.5,

are self-preserved and possess antimicrobial dqrowth

properties.

The invention, therefore, concerns buffered, low oH,

topical self-preserved ophthalmic, nasal, or inhalable

preparations or medications for multidose administration of

various drugs and pharmaceuticals topically or by inhalation.

These preparations or medications generally comprise one or

more pharmaceutically acceptable excipients or additives, such

as, for example, dextrose, polyethylene glycol (PEG),

hydroxypropyl methylcellulose (HPMC), sedium chloride,

potassium chloride, calcium chloride, magnesium chloride,

phosphoric acid, disodium edetate, bicarbonate, phosphate,

povidone, carboxymethylcellulose, hydroxyvethylcelilulose,

methylcellulese, microcrystalline cellulose, other cellulose

derivatives, glycerin, polyvinyl alcohol, dextran 40, dextran

70, mannitol, gelatin, polyols, polysorbate &0, propylene

glycol, zinc sulfate, poloxamer 188, 282, 407, ephedrine

hydrochloride, naphazoline hydrochioride, ozxymetazoline

hydrochloride, phenylephrine hydrochloride, tetrahydrozoline

hydrochloride, xylometazoline hydrochloride, lecithin, oleic

acid and serbitan, pheniramine maleate, pyrilamine maleate,

antazoline phosphate, glycine, camphor, eucalyptcl, menthol,

benzyl alcohol, lavender oil, tyloxapoi, hbornyl acetate,

phenylethyl alcohol, analgesics, anti-inflammatories, mast
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cell stabilizers, diagnostic aids, antibiotics, antiglaucoma

medications, and topical anesthetics, and a buffering agent,

said preparation or medication adjusted to a low pH between

about 1.5 to about pH 3.5, with the most preferred pH at about

pH 2.5 or lower. These preservations and medications are

self-preserved by means of low pH.

The invention is based on observations made during

studies performed to determine the stability of amino ester

topical anesthetics wherein microbial growth was observed to

be moderately inhibited by diluted solutions of these topical

anesthetics when the solutions were formulated at pH 3.5 to

enhance the anesthetic’s stability. A further series of

experiments discovered and demonstrated that microbial growth

ig still somehow inhibited at this pH (3.5) even if the

anesthetic is removed. These studies, described in greater

detail below, showed that for adequate destruction, inhibition

er sufficient limitation of microbial growth toa meet

preservative effectiveness testing (PET) standards, the pH

should be not much higher than. approximately 2.5 up to pH 3.5

at most.

Moreover, it was further discovered that with appropriate

mild or moderate buffering, these preparations or medications

may be advantageously administered to the eye surface or to

the nasal or respiratory mucosa without a harmful effect

caused by such low pH because the mild buffer, under these

conditions, permits instant adjustment of the H to

physiologic levels uoon administration to the eye topically or

to nasal or respiratory mucosa.

The invention, therefore, in its broadest aspect,

concerns the discovery that the self-preserved properties of

the topical ophthalmic, nasal or inhalable preparation or

medication can be achieved with a@ mild buffering and with

maintenance of low pH under 3.5, preferably pH about 2.5 or
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lower and that this preparation ox medication can be

advantageously administered to the eye surface or to the nasal

or respiratory mucosa without causing irritation or injury.

I. Preservative Effectiveness Testing

In order to determine the optimal composition and pH of

the self-preserved preparation, various combinations of

components and variable pH were tested using preservative

effectiveness testing {PET).

PET procedure, description of which can be found in USP

24, S51, pp.1809-1811, Antimicrobial Hffectiveness Testing,

was first performed on the following solutions formulated at

pH values from 2.5 to 6.5.

oup AEeSEtlaE
 

Solution A consisted of the following components:

Dextrose 0-4 ,0%

Polyethyiene Glycol 400 Q0,.001-8.0
Hydrexypropyl methylcellulose 0.36
Edetate Disodium 0-0.02
Sodium Citrate 0.01-0.05
urified Water iS

PH adjusted from 2.5 to 6.5

At pE 5.5 to 6.5, there was inadequate inhibition of

At pH 4.5 to 5.5, inhibition of microbial

At pH 3.5 to 4.5 the

At pH 2.5 to

microbial growth.

growth did not meet PET standards.

inhibition af microbial growth was inconsistent.

3.5, the inhibition of microbial growth met the PET standards.

This was still true as the percentages of dextrose, PEG 400,

and edetate disodium were varied as shown above. However,

inhibition of microbial growth improved as the pH approached
2.5.

The above testing clearly indicated that the solutions in

roup A having pH above approximately 3.5 did not sufficientiy

inhibit microbial growth and the beet inhibition was seen at

PH 2.5,

studies performed at pH of about 2.5.

Consequently, two solutions were subjected to further

However, to reach and
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maintain the pH at 2.5 using a sodium citrate buffer was found

to be difficult. Citric acid was, therefore, used to replace

sodium citrate in the low pH solutions to achieve a stable pH

2.5 For long periods of time.

The following two representative formulations, Solutions

1 and 2, both adjusted to pH 2.5, show excellent inhibition of

microbial growth and pH stability.

Group B, Solution 1

Polivethylene glycol 400 8.00%
Hydroxypropyl methylcellulose 2910 0.30
Citric acid 0.01
Purified water Qs

pH 2.5

Group B, Solution 2
Dextrose 4.00%

Polyethylene glycol 400 1.90
Hydroxypropyl methylcellulose 2910 9.30
Citric acid 0.01
Purified water Os

pH 2.5

Both sclutions were again tested by the PET procedure.

Results of these testings on five types of microorganisms

are described below in Tables 1-4. The results seen in Tables

1-4 clearly show that when the solution comprising a viscosity

and/or tonicity agent, here represented by polyethylene

glycol, dextrose and hydroxypropyl] methylcellulose, and a

buffering agent, here represented by citric acid, is adjusted

to around pH 2.5, it possesses a definite ability to inhibit

microbial growth. Both solutions are also able to maintain

this pH (2.5) for at least two months or longer at 40°C, and

therefore, they have a good stability and long shelf-life.

Il. cationsLow pH, Self-Preserved Preparations and Medi   

The preparations and medications of the invention are

formulated as a solution or suspengion comprising components

in percentages shown in the Group A solutions, described

above. The pH of the invention is optimally about 2.5 or

lower. This is in contrast to the physiclogic pH of 7.4,

typically used for these tyves of formulations.
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The only disclosed use for low pH is a preservative-free

beverage composition with pH 2.2-2.7 described in U.S. Pat.

No, 5,417,994,

Self-preserved, pharmaceutically acceptable preparations

or medications for topical use utilizing pH 2.5 or below have

not been previously described or suggested and such self-

preserved low pH reparation or medication for topical

ophthalmic, mucosal or inhalable administration are not

available.

In practice of the current invention, the pH is adjusted

to approximately 2.5 with an acid such as hydrochloric or

sulphuric acid or a base such as sodiumor ammonium hydroxide.

Citric acid, acetic, formic, glutaric, glycolic, lactic,

maleic, tartaric acid or other weak acid or a salt thereof,

such as sodium citrate, may be used to buffer the preparation

or medication. Citric acid is the preferred component for a

buffer. It has been discovered as part of the current

invention that the desirabie concentration of citric acid is

approximateiy 0.01%, to lightly buffer the preparation and

aliow the pE to rise rapidly when the preparation is applied
to the tissue surface.

The function of low pH is very important from the point

of view cof this invention. It is well known that certain drug

solutions are unstable when formulated at or near physiologic

pH. For example, pilocarpine is relatively unstable at pH 6.8,

but very stable at pH 5.0. The concept of lightly buffering

such formulations to make them physiologically compatible

despite the low pH used for drug stability has been previously

known. However, using very low pH such as pH 2.5 or lower with

@ preparation or medication for any purpose, and more

specifically for the purpose of self-preservation of multidose

preparations or medications, has not been previously

described.

The preparations described herein contain and may

additionally contain and be freely exchangeable with any
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example, dextrose, polyethylene glycol (FEG}, hydroxypropyl

methyicellulose (HPMC), sodium chloride, potassium chloride,

Calcium chloride, magnesium chloride, phosphoric acid,

disodium edetate, bicarbonate, phosphate, povidone,

carboxymethylcelluliose, hydroxyethylcellulose,

methylcellulose, microcrystalline cellulose, other cellulose

derivatives, givecerin, polyvinyl alcohol, dextran 40, dextran

76, mannitol, gelatin, polyols, polyserbate 659, vyropylene

glycol, zinc sulfate, poloxamer 188, 282, 407, ephedrine

hydrochloride, naphazoline hydrochloride, oxymetazoline

hydrochloride, phenylephrine hydrochloride, tetrahydrozoline

hydrochloride, xylometazcline hydrochloride, lecithin, oleic

acid and sorbitan, pheniramine maleate, pyrilamine maleate,

antazoline phosphate, glycine, camphor, eucalyptol, menthol,

benzyl alconol, lavender o11, tyloxapol, bornyl acetate,

phenylethyl alcohol, and other excipients and additives which

are pharmaceutically acceptable.

These excipients and additives are dissolved or suspended

in sterile distilled or sterile purified water up to the

volumes to provide a solution or suspension containing these

‘components in the desired ratios to each other.

Additionally, the preparations described herein are

i

excipient with pharmaceutical agents, such as analgesics,

anti-inflammatories, antihistamines, mast cell stabilizers,

diagnostic aids, such as fluorescein, anesthetic solutions,

miotics, mydriatics, antibiotics, antivirals, antifungals,

antiglaucoma drugs, hypertonic agents, astringents, and local

anesthetics such as proparacaine, tetracaine, lidocaine,

benoxinate, and bupivicaine, etc., and such other therapeutic
 

agents which are typically used for administration to the eye

surface andinasal or respiratory mucosa. These pharmaceutical

agents are present in from about 0.001% to about 8%,
These solutions are suitable for use as artificial tears

and as solution for administration of various drugs an
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lenses. The solutions are self-preserved without the addition

of any preservative agent. Additionally, whenadministered to
the eye, or other mucosal surface, these sclutions permit

rapid adjustment of pH to the physiologic levels.

5 For artificial tears, the formulation comprises from

about 0.001 to about 8% of one or two or more viscosity and/or

tonicity-previding agents, and from about 6.905 to about

0.02%, preferably above 0.01% of a mild buffering agent. The

above components are dissolved in purified water up to 100%

1a and pH is appropriately adjusted with an acid or a base to

levels lower than pH 3.5. The percentage of the agents can be

increased or decreased to vary the tonicity as desired. For

example, the eye can usually tolerate solutions with tonicity

equivalent to that provided by 0.5% to 1.8% sodium chloride.

15 III. Testing of Representative Embcdiments 

One representative embodiment for an ophthalmic demulcent

{artificial tear) is a formulation designated solution 1 which

comprises about 6% of polyethylene glycol 400 (PEG 400), about

0.3% of HPMC 2910 and about 0.91% of citric acid dissolved in

20 100 ml of purified water and adjusted to about pH 2.5.

This formulation has been shown to significantiy inhibit

the growth of microorganisms, such as P. aeruginosa, FB. coli,

S. aureus, C. albicans and A. niger for at least 28 days, as

seen in Table il. In this formulation, PEG 400 provides

25 tonicity and viscosity. The HPMC provides viscosity, and the

citric acid lightly buffers the preparation.

TABLE1

Preservative Bffectiveness Testing forSolution 1

 

 Saline 1.62108 [{5.6x105| 5.8x1205 naiae&.4x105 
 

 
 

39
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Table 1 shows that the concentration in colony forming

units (CFU)/ml for the three bacterial organisms inoculated in

Solution 1 decreased by greater than 3 logs at 14 days and

remained at that level for 268 days, thus meeting the PET

requirements.

Beth C. albicans and A. niger met or exceeded the PET

requirement for yeasts and molds to remain at or below the

initial concentration.

TABLE 2

pli Testing for SodUboon
 

  
 

  

 
 
 

  
i

pei[eefear fs
[seniew[ees :

As seen in Table 2, Solution 1 maintained its pH close to

 
 
 

  

its original pH value 2.5 for at least 28 days in the presence

of all tested organisms.

Solution 1 was also pH stable when incubated at 40°C for

greater than two months.

Another representative embodiment for an artificial

demulcent is a formulation designated solution 2, which

comprises 4% of dextrose, is of PEG 400, Q.3%3 of
hydroxypropylmethyl cellulose 2910 and 9.01% of citric acid,

dissolved in 100 ml of purified water and pH adjusted to 2.5.

In this solution, the dextrose and PEG 400 both serve as

tonicity agents. This formulation, designated as Solution 2,
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Table 3.

TABLE 3

Preservative Effectiveness Testing for Solution 2

 

 

 

 
-

Table 3 shows that Solution 2 was also able to meet or

exceed the PET standards for inhibition of the growth of all

tested microorganisms over the 28 day test.

29

 
Solution 2 was also able to maintain a stable pH of

around 2.0 to 2.5 for at least 28 days in the presence of ail

30 tested organisms, as seen in Table 4, and for up to three

months when incubated at 40°C.
These findings clearly show that the solutions of the

invention are able to destroy, inhibit and therapeutically

significantly limit the microbial growth when the pH is

35 Raintained at pH about pH 2.5 or lower.
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All excipients and additives, alone or in varieties of

combinations, in percentages as disclosed, with or without the

presence of a pharmaceutical agent, are intended to be within

the scope of this invention as long as they are fermulated and

maintained at pH lower than 3.5.

EXAMPLE 1

whificial Tears Formulation

This example describes preparation and testing of
Solutions 1 and 2.

One formulation of the invention was prepared for

artificial tears. The formulation consists of polyethylene

glycol 400 (PEG 400} &, HPMC 0.3%, citric acid 0.01%, and

purified water QS, with pH adjusted to 2.5 with hydrochloric
acid.

This formulation was instilled in one eye of ten

subjects. The other eye was treated with Genteal, a4

commercially available artificial tear. The formulation drops

were corsistently at least as comfortable as Genteal,

administered in the fellow eye. There was variable slight to

moderate stinging in most subjects if the citric acid

concentration was increased to 0.02 or 0.03%. Therefore,

approximately 0.01 % is the maximum desired citric acid
concentration for comfort.

The same formulation was used in a further pilot clinical

axperiment to test” safety. Following baseline slit lamp
examination, one drop of the formulation was placed in the

right eye of the subject every 15 minutes for eight hours. The

left eye was similarly treated with Genteal artificial tears

as a control. Drop instillation was completely comfortable in

both eyes. Follow-up slit lamp examination revealed no corneal

fluorescein staining in either eye. The same formulation and

control solution were used in a similar manner in one subject

wearing soft contact lenses. Again, drop instillation was

comfortable in both eyes, and no corneal flucrescein staining

was seen on follow-up examination.

000016

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 326



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 327

10

15

20

25

30

35

WO 02/24 116 PCT/USO1/29485

16

was filled with the preparation of Solution 1. It was

repeatedly sprayed into the right and left nostril of the

subject. Wo irritation or unpleasant sensation was noted on

either side. ,

Another formulation cf the invention for artificial tears

consists of dextrose 4.0%, PEG 400 1.0%, HPMc 0.38%, citric

acid 0.01 %, and purified water OS, with the pH adjusted to

2.5 with hydrochloric acid. In this formulation, dextrose is

the main tonicity agent. Similar molecules such as mannitol,

or electrolytes such as sodium chioride, can also be used to

adjust the tonicity. This formulation, described above as

Solution 2, was tested in the same manner as Solution 1.
BXAMPLE 2

Preparation of Sclutions ji and2

This example describes a procedure used for preparation

ef Selutions 1 and 2 and with mederate modifications is

suitable for preparation of all combinations of various

excipients and/or additives. and pharmaceutical agents and

salts thereof. ,

Solutions were prepared as follows:

All of the solutions were prepared using Class A

volumetric flasks and pipettes. Test solutions were prepared

on weight basis, except for the pH adjustments which were made

volumetrically. One (1) liter of each test solution was made.

The hydroxypropyl methylcellulose was weighed ont and

mixed into 500 mL cf cold de-ionized water (4°C). The

solution was mixed using a stir bar and stir plated until the

cellulose dissolved completely. The rest of the ingredients

were then added in the following order: polyethylene glycol,

citric acid, glucose (if used), ancther 400 mL of de-ionized

water was added, stirred and adjusted to the correct pH with

hydrochloric acid (0.1 N). The solutions were then made up to

volume with de-ionized water and allowed to sit overnight.

The pH was rechecked and adjusted, if needed, and then

filtered through a one {1} liter 0.22 ym polyethersulfone
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This example describes conditions suitable for stability

and storage.

The formulations disclosed in Example 1 was stored at

40°C for more than 2 months for accelerated pH stability

ting. The solution was sterilized before storage. The pH

was tested weekly for 11 weeks. All samples tested ware found

to be stable with pH around 2.5 for the 11 weeks.
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1. A self-preserved preservative-free topical

ophthalmic, inhalable or nasal formulation comprising:

a pharmaceutically acceptable excipient or additive

selected from the group consisting of a pharmaceuticaliy

acceptable excipient or additive selected from the group

consisting of dextrose, polyethylene glycol (PEG},

hydroxypropyl methylcellulose ({HPMC), sodium chioride,

potassium chloride, calcium chloride, magnesium chloride,

phosphoric acid, disodium edetate, bicarbonate, phosphate,

povidone, carboxymethylcellulose, hydroxyethylcellulcse,

methyicellulose, microcrystalline cellulose, other cellulose

derivatives, glycerin, polyvinyl alcohol, dextran 40, dextran

70, mannitol, gelatin, polyols, polysorbate 80, propylene

giycol, zine sulfate, poloxamer 168, 282, 407, ephedrine

hydrochloride, naphazoline hydrochloride, oxymetazoline

hydrochioride, phenylephrine hydrochloride, tetrahydrozoline

hydrochloride, xylometazoline hydrochloride, lecithin, oleic

acid and sorbitan, pheniramine maleate, pyrilamine maleate,

antazoline phosphate, glycine, camphor, eucaiyptol, menthol,

benzyl alcohol, lavender oil, tyloxapol, bornyl acetate, and

phenylethyl alicchol, alone or in admixture; and

a buffering agant;

said formulation adjusted to pH from about pH 1.5 to pH

about 3.5.

2. The formulation of claim 1 wherein pH is adjusted te

pH from about pH 2.0 to about 2.5.

3. The formulation of claim 2 wherein the pH is about

2.9,

4. The formulation of claim 3 wherein the buffering

agent is acetic, citric, formic, glutaric, glycolic, lactic,
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5. The formulation of claim 4 wherein the buffering

agent is citric acid.

6. The formulation of claim 5 wherein the excipient,

additive or a pharmaceutical agent is present in amount from

0.001 to about 8% and wherein the buffering agent is present

in amount from about 0.901 to about 0.02%.

7. The formulation of claim 6 comprising about 1-82 of

polyethylene glycol, about 0.1% to about 0.3% of hydroxypropyl

methylcellulose, about 0.01% to about 0.02% citric acid and

purified water, wherein the pH is adjusted to about pH 2.5.

8. The formulation of claim 7 comprising about 8% of

polyethylene glycol, about 0.3% of hydroxypropyl

methylcellulose, about 0.01% citric acid and purified water,

wherein the pH is adjusted to about pH 2.5,

9. The formulation of claim 8 wherein the pH is

adjusted with an acid or a base.

10. The formulation of claim 3 wherein the acid is

hydrochloric acid or sulphuric acid and wherein the base is

sodium hydroxide or ammonium hydroxides.

il. The formulation of claim 7 additionally comprising

about 2 to 6% of dextrose.

12, The formulation of claim 11 comprising about 4% of

dextrose, about 1% of polyethylene glyccl, about 0.3% of

hydroxypropyl methylcellulose and about 9.01% of citric acid.

13. The formulation of claim 12 wherein the pH is

adjusted with an acid or a base.

00020

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 330



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 331

10

15

20

25

3¢

WO 02/24 116 PCT/USO1/29485

20

14, The formulation of claim $ wherein the acid is

hydrochloric acid, phosphoric acid or sulphuric acid and

wherein the base is sodium hydroxide or ammonium hydroxide.

15. A method for preparation of a topical ophthalmic,

nasal or inhalable self-preserved solution comprising steps
of:

a) preparing a formulation comprising

a pharmaceutically acceptable excipient or additive

selected from the group consisting of dextrose, polyethylene

glycol (PEG), hydroxypropyl methylcellulose (HPMC), sodium

chloride, potassium chloride, calcium chloride, magnesium

chloride, phosphoric acid, disodium edetate, bicarbonate,

phosphate, povidone, carboxymethylcellulose,

hydroxyethylcellulose, methylceliulose, microcrystalline

cellulose, other cellulose derivatives, glycerin, polyvinyl

alcohol, dextran 40, dextran 70, mannitol, gelatin, polycls,

polysorbate 80, propylene glycol, zinc suifate, poloxamer 188,

282, 407, ephedrine hydrochloride, naphazcoline hydrochloride,

oxymetazoline hydrochloride, phenylephrine hydrochloride,

tetrahydrozoline hydrochloride, xylometazoline hydrochloride,

lecithin, oleic acid and sorbitan, pheniramine maleate,

pyrtilamine maleate, antazoline ohosphate, glycine, camphor,

eucalyptol, menthol, benzyl alcohol, lavender oil, tyloxapol,

bornyl acetate, and phenylethyi alcohol, alone or in

admixture; and

a buffering agent; and

b) adjusting pH of said formulation to from about pH 1.5

to pH about 3.5.

16. The method of claim 15, wherein the buffering agent

is citric acid or sodium citrate and wherein the pH is

adjusted to pH about 2.0 to about 2.5.

17. The method of claim 16, wherein the pH is adjusted
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ié@. The methed of claim 17, wherein the solution is used

as a topical eye preparation for administration of a

pharmaceutical agent, artificial tear, contact lens sclution

ox eye irrigating solution.

19. The method cf claim 18 wherein the pharmaceutical

agent is selected from the group consisting cf an analgesic,

anti~inflammatory, astringent, antihistamine, mast cell

stabilizer, diagnostic aid, fluorescein, miotic, mydriatic,

antibiotic, antiviral, antifungal, vasoconstricting agent,

antiglaucoma medication, hypertonicity agent, decongestant,

bronchodilator and topical anesthetic, said pharmaceutical

agent present in from about 0.6001 to about @%.

20, The methed of claim 19 wherein the anesthetic is

proparacaine, tetracaine, lidocaine, benoxinate, and

bupivicaine.
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USE OF FLUNARIZINE FOR THE TOPICAL TREATMENT OF GLAUCOMAeneneeeecnrrennnanAANATAARAAFnDSTNEERCOAARADARORTAREEEEREEEE

SPECIFICATION

The present invention concerns the use of flunarizine for the topical

treatment of glaucoma. More specifically, this invention relates to the use of

flunarizine, a calcium channel blocking ageni known and employed as cere-

bral and peripheral vasodilator, in a newindication as an antiglaucoma agent

for topical ophthaimic treatment.

As it is known, glaucoma is a pathological ophthalmic condition the

underlying causes of which are not weil understood at present. This condition

is usually shown by 4 progressive increase of the intraocular pressure, iead-

ing to severe impairment of the eye structures, in particular to damage to the

optic nerve disc and to decrease in the visualfield, finally resulting in optic

atrophy. The disease is generally connected to an insufficient outflow of

aqueous humour from the eye, although other causes, such as, e.g., the

production of aqueous humour and the episcierai veins pressure, take part in

the regulation of the intraocuiar pressure.

The rationale of the pharmacological therapy presently in use is to

lower the intraocular pressure. The drugs currently used to that aim, divided

into classes according to their mechanism of action, are beta-blockers (such

as timolol, betaxaic!, levobunolol), sympathomimetics (such as epinephrine

and dipivephrine), parasympathomimetics or miotics (such as pilocarpine and

acetylcholine) and carbonic anhydrase inhibitors (such as acetazolamide and

dichlorphenamide). Besides the foregoing drugs well established in use, the

search for agents having less side effects and longer lasting activity has lead

to evaluate, more recently, the possibility of using for the treatment of glau-

coma another class of drugs, i.e. the calcium blocking agents. Thelatter, also

known as “calcium entry blockers” or “calcium antagonists”, are currently

used as vasodilators and in the treatment of cardiac affections. For such

indications, the most widespread calcium antagonists are, e.g., nifedipine,
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diltiazem and verapamil.

The role of calcium in the dynamics of aqueous hurncur and in the

contro! of intraocular pressure has not yet been entirely clarified, although it

is known that the production and the outflow of aqueous are moduiated also

by calcium. As concerns the formation of aqueous,if is to be noted, firstly,
that the hydrostatic component due to the arterial pressure and to the ores-
sure of the vessels feeding the ciliary body is calcium-dependent, as it is

confirmed by the known systemic vascular action of calcium antagonists.

Further, the osmotic pressure due to ionic secretion at the level of the non-

pigmented ciliary epithelium is likely to be modulated by calcium, as hy-
pothesised by Abelson et al. (Abelson M.B., Gilbert C.M., Smith L.M., Sus-
tained reduction of intraocular pressure in humans with the caicium channe!

blocker verapamil, Arn. J. Ophthamo!. 105; 155 (1983)).

As far as the outflow of the aqueous humour is concerned, calcium

ions play a direct role in modulating the pressure of episcleral veins, and
some studies suggest that calcium influences the outflow capacity, by main-

taining the structural integrity of the trabecuale and of the exterior wali of the
Schiemm’s canal.

in spite of the foregoing suggestions several experimental works,
both on animal models and clinical, and involving both systemic and topical

administration, reported contradictory results about the activity of calcium
channei blockers in the therapy of glaucoma. For instance, Monica etal.

(Monica M.L., Hesse RJ, Messerli F.H., The effect of a calcium-channel
blocking agent on intraocular pressure, Am. J. Ophthalmol. 96, 814 (1983))
reports that the oral administration of nitrendipine to patients with moderate
hypertension but with normai intraocular pressure slightly lowered the latter,
while Beatty and co-workers (Beatty J.F., Krupin T., Nichois PF., Elevation of
intraocular pressure by calcium-channe! blockers, Arch. Ophthalmol. 102;
4072, (1984)) did not evidence any effect upon oral administration of vera-
pamil to rabbits, and did even report an increase in the intraocular pressure
upon topical administration. More recently, for instance, Payene and co-
workers (Payene, L.u., Slagle T.M., Cheeks L.T., Effect of calcium-channel
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biockers on intraocular pressure, Ophthalmic Res. 22; 337, (1990) obtained
a reduction in the intraocular pressure upon sysiemic administration of vera-

pamil or nifedipine to rabbits, but did not detect any significant effect upen
topical administration of the same agents or of diltiazem by the topical route.

in general, however, at least as far as verapamil is concerned, it may
be said that the administration of this drug to man normally results in a reduc-
tion of the intraocular pressure. A more consistent reduction upon topical
administration has been explained, in particular, by a work of Etth et al. (Ett!
A, Daxer A., Hoffmann U.. Calcium channel blockers in the management of
low-tension and open-angie glaucoma, Am. J. Opnthaimol. 116; 778, (1993)).
These authors have detected, in the rabbit eye, verapamil levels 200 times

higher than the leveis obtainable by systemic administration.
Accordingly, the use of verapamil in the treatment of ocular hyper-

tension is the abject of the international PCT application No. WO 92/07563,
filed by Abelson (i.¢., the first author cited above) et al.. A later publication in
the name of the same author is the international application No. WC 96/

03986, concerning the treatment of a particular farm of glaucorna, referred to
as law-tension glaucoma. This pathology is characterised by an intraocular
pressure which is almost normal, in spite of the fact that all of the other
symptoms of glaucoma are present. in the latter document the therapeutic
proposal is generically extended to all caicium-antagonisis, many representa-
tives of which are mentioned in a preliminarylist. However, the only example

of active agent disclased in the document and supported by experimental
data is verapamil.

Another caicium blocking agent that was specifically proposed for

use, in a patent document, in the treatment of intraccuiar hypertension is
diltiazem (French patent No. 2593395, published in 1987), while a list of more
than one hundred calcium antagonists is presented in the international PCT

application No. WO 93/23082. The tatter concerns, for use in the treatment of
glaucoma, a combination of a compound which lowers the intraocular pres-
sure (Le@., a conventional antiglaucoma agent} and a caiciurn channel bicck-
ing agent. The disclosure does not contain any specific example of preferred
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combination, nor any experimental detail regarding the activity of any cornbi-

nation.

Some experimental trials on verapamil also allawed to ascertain that

the ophthaimic use of the said agent causes an undesirable swelling of the

cornea. (Green K., Cheeks L., Hull D.S., Effects of calcium channei blockers

on rabbit corneal endothelial function, Curr. Eye Res. 13, 401-408, (1994}}.

This is particularly critical if one considers the use for the treatment of a

chronic condition as is, actually, glaucoma.

Although the entire class of calcium antagonists has already been

considered for its potential use in the treatrnent of glaucoma, there dees not

seem to have been evidenced the particular activity, against this type of pa-

tholagies, of a specific agent belonging to the said ciass, i.e. flunarizine. It

has now been found, and it is the subject-matter of this invention, that the

specific calcium antagonistflunarizine, when administered through the topical

ocular route, is able to lower the intraocular pressure in a surprisingly more

marked way than the other calcium antagonists so far proposed and tested for

the therapy of glaucema.

Within the frame of the studies connected with this invention, it has

also been found that some known receptors, referred to as o receptors, are

localised in the ocular region, in particular in the ciliary body and in theiris,

and that sorne specific “ligands”, having a o-agonist activity, significantly

lower the ocular pressure Since it has been experimentally found that

flunarizine shows a o-agonist activity which is far higher than the activity of

other calcium antagonists. this property may explain the unexpectedly greater

activity of flunarizine in lowering the intraocular pressure,if it is hypothesised

that such activity is exerted according to mechanisms of action that are at

least partiaily different from the other calcium blocking agents.

in order to identify the presence of o receptor sifes in the eye the

technique of “receptor binding” has been exploited. The latter has been car-

ried out on cell membranes obtained from the irido-ciliary body complex. The

irido-ciliary body complex had been explanted, after sacrifice, from male ai-
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bino rabbits of the New Zealand strain. The tissue was homogenised in buffer

and a fraction rich in cell membrane proteins was isolated, obtained by cen-

trifugation. The concentration of total proteins has been evaiuated by the

method of Lowry (Lowry, J. Biol. Chem. 193: 265 (1951)}). Aliquots of the said

fraction of the hamogenate containing 300 ug of total proteins were incubated

with scalar amounts of PH](+)-pentazocine (which is used, for experimental

purposes only, as ao ligand}. The reaction was carried out at 37°C for 150

minutes and then, after filtering, the radioactivity ieft on the filters was meas-

ured by liquid scintillation. The apparent dissociation canstant (Kd} and the

total number of receptors were determined, and it was thus ascertained that

[H(+)-pentazocine selectively binds to receptor sites present in the irido-

ciliary body region of the rabbit. On the basis of the present scientific knowl-

edge, the said receptors appear to be of the typs a-1.

Further, “competitive binding’ assays carried out with a constant

amount of PH+)-pentazocine and scalar amounts of (+)-N-alli-nor-meth-

azocine (NANM) (which is used, for experimental purposes only, as ao ii-

gand), showed that the latter shift the radioactive ligands from the receptor

siies. it has also been observed, by analysing the Hill coefficient, that NANM

interacts with one only class of o receptorsites.

in the frame of the same research it has been found that c-agonist

agents show an ocular anti-hyperiensive activity. A 1% preparation of NANM

was administered (50 ul) in the conjunctival fornix of the right eye of male

albino rabbits of the New Zealand strain, after measuring the (baseline) in-

traocular pressure. Upon measuring again the intraocular pressure 60, 120,

180 e 240 minutes after the instillation, it has been ascertained that the in-

traccular pressure was significantly reduced (p<0.01) G0 minutes after the

instillation, in comparison with the formulation containing the vehicle only.

Lastly, as if was pointed out before, studies of receptor binding car-

ried out with flunarizine (some of which are presented in the following) have

shown that flunarizine nas an affinity for o-1 receptors which is nat even com-

parable to the affinity shown by the other calcium channel blocking agents
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tested.

Another advantageous aspect distinguishing flunarizine from the

other calcium channel blocking agents proposed so far for the topical treat-

ment of glaucoma is, as it has now been found, that flunarizine dces not show

any side effect of corneal swelling.

Therefore, the present invention specifically provides the use of

flunarizine, optionally in the form of a pharmaceutically acceptable salt, for

the topical treatment of glaucoma, ie. the use of flunarizine, or of a pharma-

ceutically acceptable salt thereof, in the manufacture of a topical ophthalmic

medicamentfor the treatment and/or the prophylaxis of glaucoma. in general,

the topical administration of flunarizine may take place by using a preparation

in the form of an aqueous sclution or suspension, or in the form a gel, an

ointment or a cream in a pharmaceutically acceptable ophthalmic vehicle, or

in the form of an erodible ocular insert or of a ‘reservoir’ system with a poly-

mer membrane, to be placed in the conjunctival sac.

The concentration of flunarizine in an ophthalmic vehicle may range

from 10 pg/mi to 5 mg/ml, ie. from 0.001 to 6.500% by weight. The optimal

concentration is chosen firstly on the basis of the dosage to be administered:

in the case of use in eye-drop form, fer instance, one drop should contain a

sufficient amount of fiunarizine for the drop to be effective as such or when

instilled twice (i.e., two drops). Other criteria for the choice of the concentra-

tion are the ocular tolerability (it should be censidered that the conjunctival

sac, into which the ophthalmic preparation is to be instilled, has a limited

capacity} and the stability of the active ingredient. The preferred concentra-

tion for an aqueous solution formulation (eye-drops) is 0.050% by weight, arc

preferably the product is present in the form of the corresponding hydrochio-

ride salt (optimal concentration of flunarizine hydrochloride: 0.052%).

According to 2 particularly preferred embodimentof this invention, the

anti-glaucoma activity of the proposed ophthaimic preparation is further en-

hanced by the presence, in combination with flunarizine, of an effective

amount of a beta-biocking agent. The class of beta-blackers (er B-adrenergic
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blockers), referred ta in the foregoing, represents to date the most wide-

spread class of anti-glaucoma agents. These agers are used in the topical

treatment of chronic open angle glaucoma and, more generally. in the treat-

ment of intraccuiar hypertension. Their mechanism of action mainiy consists

in reducing the production of the aqueous humour, and therefore the unex-

pected enhanced activity of the proposed combination of flunarizine (which

has been found to be active in increasing the outflow of aqueous) with a beta-

blocker may reasonably be explained in terms cf a complementarity of the two

actions.

Preferably, the concentration of beta-blacking agent in the combina-

tion according to the invention is from 0.1 to 2.5% by weight, and mosi pref-

erably said beta-blocking agent is timoicl or a pharmaceutically acceptable

sait thereof,

A vehicle that may be employed in an eye-drop preparation according

to the invention is the simple physiolagical saline solution containing 0.9% by

weight of sodium chioride. Such solution is isotonic with respect to the tear

fluid, and therefore it is well tolerated by the eye. However, also hypotonic

sciutions or suspensions may be employed, as it is known that these prepa-

rations are well tolerated by the ocular tissues.

Other excipients may be added to the compesition of the inventican in

order fo adjust the tonicity of the solutions or suspensions, sc as to stabilise

the active ingredientis) and to increase the tolerability of the preparation.

Specifically, any buffers should maintain the pH into the range 4-6. For in-

stance, the above saline solution may be buffered with any one of the buffers

well known in the pharmaceutica! art for aphthaimic use, such as, 6.¢., pnos-

phate buffer, or irizma buffer (1.6, tri-nydroxymethy! amino methane), so as to

obtain a physiological pH, in the range of 7.0-7.4. Further, the solution may

also have an osmolarity in the physiciogical range (295-305 mOsm). This

allows to obtain a better ocular tolerability. in addition, the formulation may

advantageously contain an antioxidant, such as, e.¢., gallates, ascorbic acid,

superoxide dismutase (SOD), BHT, sodium metabisuiphite, tocopherols, BHA,

nordinydroguaiaretic acid, ascorbic acid esters, dimethyithiourea and the like.
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The tolerability may be further enhanced by means of other excipients

such as cyclodextrins, palysoarbate 80 (or Tween 80), dextrane (e.g., dextrane

70), polyethylene glyco! (e.g. PEG 400), poloxamers and other similar agenis.

The formulation may include viscosifying/thickening agents such as methyl-

cellulose, polyvinyl alcohel, glucosamine giucans, polyviny! pyrrolidone and

the like, in order to increase the ocular bicavailability, the stability and the

tolerability of the active ingredient(s).

The ocular bioavailability of flunarizine may be further enhanced by

the addition of substances which increase the corneal permeation of the drug,

such as, @.g., dimnethy! sulphoxide, taurachoiates, membrane phospholipides,

benzalkonium chioride and other surface active agents for aphthalmic use

(such as disodium lauryl sulphosuccinate).

Lastly, in the preparations to be packaged in multidose botiles com-

positions a preservative with antimicrobial activity will nave to be added, in

order to prevent contamination of the product. Such agent may be chosen

among the preservative agents well known for this use in the pharmaceutical

art.

Products to be administered in the form of suspensions should con-

tain suitable agents such as carboxymethyi cellulose and thelike. In the event

that the preparation is to be employed in the form of an cintment, a gel or a

cream for ophthalmic use, flunarizine will be admixed with carriers such as

polyethylene glycols, polyacrylates, polyethylene oxides, fatty acids and alco-

hols or lanolin, paraffin and otner similar products. Suitable ingredients for the

production of emulsions or microemulsions may be chosen among the faliow-

ing: diethyiene glycol-monabuty! ether, di(ethyiene glycal) buthy! ether, ca-

prylic acid ethyl ester, oleic acid ethyl ester, soybean oi, hexadecane,tribu-

tyrin, ethylene giyccl-manobutyi ether, 1-nexadecene, n-heptane, 1-hepiene,

Tween 80, PEG, poicxamers, polyoxyethylene ethers.

The dosage of the main active ingredient of the invention, to be ad-

ministered by the topical route, may vary from about 20 ug ta about 200 ug

per day for each eye. The prescription dosage of the aphihalmic preparations

based on fiunarizins will depend on the daily dose that will be necessary to
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achieve the therapeutic effect and, obviously, on the specific formulation

employed. Ophthaimic salutions or suspensions will require from 1 to 4 instil-

lations per day, ointments, gels and creams will require 1 or 2 applications;

solid inserts with polymeric matrix, either biodegradabie or not, will require
one cnly administration per day.

The present invention further concerns compositions which allow the

administration of flunarizine through the topical aphthalmic route, and specific

ophthalmic compositions for use in the treatment and/or in the prophylaxis of

glaucoma comprising, as an active ingredient, a therapeuticaily effective

amount of flunarizine. A group of preferred compositions have the following

formulation (wherein all percentages are by weight):

flunarizine hydrochloride 0.059 %

(corresponding to 0.05% flunarizine)

sodium chiaride 0.10-0.80 %

trizma buffer 0.02-6.20 %

PEG 400 1.00-6.00 %

Tween 80 2.00-42.00 %

sodium metabisulphite 0.01-0.20 %

propy! gallate 0.01-0.50 %

EDTA 0.005-0.20 %

purified water q.s.ta 100 %

optionally comprising further pharmaceutically acceptable ingredients.

in @ particularly preferred embodiment of this invention, the compasi-

tions for use in the treatment and/or in the praphylaxis of glaucoma further

contain fram 0.1 te 2.5% by weight of a beta-blocking agent, the latter being

by preference timolol or a pharmaceutically acceptable salt thereof, such as

timolol maleate.

Some specific embodiments of the invention are described below for

merely illustrative purposes, together with the results of the experimental

studies carried out on the proposed anti-giaucoma agent, including compara-

tive tests with other caicium-blocking agents.
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EXAMPLE1

Ophihaimic solution based on flunarizine

PCTAT98/0266

A compasition according to the invention that turned out to be particu-

larly effective (the performance cf which was experimentally evaluated as it is

partly reported further on) has the following composition (the percentages

being given by weight):

flunarizine hydrachtoride 0.059 %

{corresponding to 0.080% flunarizine)

sodium chloride

trizma buffer

PEG 400

Tween 80

sodium metabisuipnite

propyi gallate

EDTA

purified water

0.485 %

0.100 %

2.500 %

5.006 %

0.050 %

0.050 %

0.010 %

q.s. to 100 %

The above composition is suitable for being packaged in single dose

containers, in the event that a multidose packaging is desired, a preservative

(such as, €.g., benzalkonium chloride} will have to be added in order to

maintain the sterility of the product for the whole period of use.

EXAMPLE 2

Ophthalmic microemulsion based on flunarizine

A composition suitable for use as an ophthalmic ointment was pre-

pared according to the formulation given below (weight percentages)-

flunarizine hydrochioride 0.059 %

(carresponding to 0.050% flunarizine)

trizma buffer (to pH 7.20)

PEG 400

soybean oi!

Tween 80

sodium metabisuiphite

sorbitol
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propy! gallate 0.050 %

purified water q.s. to 100 %

As a tonicity adjusting agent, 455 mg af sodium chloride per 160 mi
(1.6. 0.455 wt. %) may be usedin place of the above amountof sorbitol.

EXAMPLE 3

Ophthalmic emuision based on flunarizine

An aphthalmic product similar to that shown in the previous example,

but having a coarser size of the draps of the dispersed phase, was obtained

excluding the soybean oil from the composition, according to the following
formulation {weight percentages):

flunarizine hydrachioride 0.059 %

(corresponding to 0.050% flunarizine)

trizma buffer (to pH 7.20) 0.100 %

PEG 400 2.000 %

Tween 80 7.000 %

sodium metabisuiphite 0.050 %

sorbitol 2.014 %

propy! gallate 0.050 %

purified water as. to 100 %

As an alternative to sorbitol as a tonicity adjusting agent, the compo-

sition may include 433 mg of sodium chloride per 100 mi (i.e. 0.433 wt. %).
EXAMPLE 4

Ophthalmic solution based on a combination of flunarizine and timolol

A particularly preferred composition according to the invention was

obtained by adding to the forrnulation of Example 1 @ sufficient amount of

timelal maleate to achieve a concentration of 0.5% by weight of timolol in the

overall composition (corresponding to about 0.68% by weight of timolol

maleate). The concentrations of the other ingredients were the same as

specified above for Example 1.

Similarly, also the formulations given in Examples 2 and 3 can be

modified with the addition of a proper amount of timelc! maleate. Also in this

case, itis preferred to obtain a concentration of 0.5% by weight of timolol in
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the overall camposition.

Experimental results

An isotonic solution, buffered and viscosified according te the formu-

lation of Example 1, but having variable concentrations of flunarizine (ranging

from 0.01% to 0.1% by weight), was generally referred to as MEG 01 in the

experimental work the results of which are set forth below. The experimenta-

tion also considered combinations of fiunariziné and beta-blocking agents

formulated as shown for timolol in Example 4. The combination of flunarizine

and timolol was referred to as MEG 02. Same of the said experimental results

are aiso shown in the graphs of the accompanying drawings, wherein:

Figure 1 shows the percent reduction in the intraocular pressure

obtained upon instillation of flunarizine in the eyes of rabbits with hyperien-

sion, in comparison with the corresponcing reduction obtained with the instil-

jation of placebo and with the instillation of other calcium antagonists:

Figure 2 shows the percent reduction in the intraocular pressure

obtained upon instillation, in the eyes of rabbits with ocular hyperiension, of

flunarizine at various concentrations; and

Figure 3 shows the percent reduction in the intraocular pressure

obtained upon instillation, in the eyes of rabbits with ocular hypertension, of

flunarizine in combination with various beta-blocking agents.

Pharmacodynamic studies

a. Study on rabbits with normal intraocular pressure

The effects of the agent of the invention on the intraocular pressure of

rabbits showing normal baseline intraocular pressure were evaluated in com-

parison with the action of a placebo, and with that of various other calcium

channel blocking agents. Fernale pigmented rabbits of the Vienna Blue strain

were used (supplied by Charles River Italiana, of Calico (CO)). The age of the

animals at the time of starting the experimentation was 9 weeks, and their

weight was 2.0-2.5 kg.

The choice of a species with pigmentediris is due to the fact that the

latter represents a reliable model for the evaluation of passible modifications

of the intraocular pressure caused by the products under test. The sirain

000014

Novartis AG Exhibit 2001

Ayla Pharma LLC v. Novartis AG
IPR2020-00295

Page 347



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 348

WO 99/18963 PCT/IT98/08266

18

20

25

36

- 13 -

chasen is geneticaily defined, sco as to limit to a minimum the variability of the

biological characteristics between one animal and the other.

The animals were kept in rooms maintained under constant and con-

trolled conditions of temperature and humidity, illuminated for 12 hours a day

with artificial light and with continuous renovation of the air. The feed con-

sisted of a standard diet having a constant arid known composition, and both

feed and water were available ad libitum during the whole period of the test.

The rabbits were stabled for 21 days before siarting the test, so as to allow a

sufficient acciimatation and to suitably evaluate the health conditions of the

rabbits. Each experimental group consisted of 4 animals, which were allotted

to the treatment groups in a randomised way.

Each different group of animais received, by instillation in the right

conjunctival fornix, 50 ul of the following products:

a) eye-drops of MEG 01, containing 0.056 wit. % flunarizine (0.052 wt. %

flunarizine hydrochloride),

b) placebo solution (.e., the vehicle of MEG 01}.

c) eye-drops containing 0.056 wt. % verapamil in the vehicle of MEG 01;

d) eye-drops containing 0.051 wi. % diltiazem in the vehicie of MEG 61;

@) eye-drops containing 0.043 wt. % nifedipine in the vehicle of MEG 01.

The weight concentrations of the various agents under test are cho-

sen SO as to correspond to the same molar concentration.

The pressure in the treated eye was measured by flattening tanome-

ter (TanepenxL®, Mentor), 15 minutes before the instillation of the eye-drops
(time 0) and then 30, 60, $0, 120, 180 and 240 minutes after. As a local an-

aesthetic, 5 minutes before carrying out each measurement 25 ul of a com-

mercial aphthaimic solution containing 0.4% oxybuprocaine hydrochloride

(Novesine®, Sandoz) wasinstilled. To carry out the measurement the rabbits

were placed in a suitably designed cage, that prevents any sudden movernent
of the animal undertest.

For each animai and at each of the times listed above the average of

three subsequent measurements was calculated and recorded, each one said
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measurements being made after 1 minute from the previous one. The in-

traocular pressure values at the various times were compared with the vaiues

obtained before the treatment, by means of the Student's “t’ test. The com-

parisons between different groups were made by processing the data by the

variance analysis (ANOVA) and, where possible, by the Student's “t’ test for

the comparison of two different experimental groups. Values of p < 0.05 were

considered to be statistically significant.

The following table shows the values of intraocular pressure deter-

mined on each one of the animals treated, as well as the average values for

each test group (+ standard deviation).
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TABLE 1 -

intraocular pressure in rabbits with normal pressure treated with the tested agents
raseT

intraocular pressure (mmHg) at the time (min)

60

Eye-drops with 0.050%flunarizine (MEG 01)

 
 

 
 

ne(MEG01)——-_

ot RE 47 18 14 48 48 15 7 |

| 02 RE 4 14 1 14 14 15 16 |
| 03 RE 14 13 12 42 44 14 16

i Od RE 16 42 2 i6 
  14.220.5 14.5920.5 16,2405

 
 

i Eye-drops with 6.056% verapami
 

| 08 RE 7 16 45 15 16 16 17

/ 40 RE 45 14 14 43 13 16 15

i 44 RE 18 7 15 46 16 47 47

' 12 RE 16 15 45 18 16 16 17} {

averagetS.D. 1620.8 1541.3 14.740.5 1441.0 15.720.5 16.240.5 16.541.)t

  
 

 

 

 
43 RE 45 14 14 44 15 15 16 |

44 RE 16 15 44 44 15 18 16 |

45 RE 18 17 17 18 18 17 7 |

REBoTSOFiv|
____averagetS.D.16.741515.221.214.740.914.72091540.51ce08|

nnYeGrOpswith0.043%nifedipine

7 |

17 |

18

1620 |
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As it is shown by the previous table, the MEG 01 eye-drops (contain-

ing 0.050% flunarizine) produced a significant reduction in the intraocular

pressure after one hour from the administration, while a product consisting in

the correspending vehicie without flunarizine did not cause any significant

modification in the intraccuiar pressure. in the latter case, the pressure val-

ues measured upon administration of the eye-drops are nat statistically differ-

ent from the values recorded before the instillation (time 0: 15 minutes before

the administration).

Furthermore, neither the verapamil formulation nor the diltiazem for-

mulation, both using the same vehicle as MEG 01, did produce any intraocu-

lar pressure decrease with respect to the placebo. Some minor reduction

could be detected with the administration of nifedipine, but this effect anpears

to be negligible in comparison with the response obtained with MEG 01 con-

taining 0.050 wt. % flunarizine.

Ancther series of tests was carried out on rabbits with normal base-

line intraocular pressure in order to compare the activity of flunarizine with

thai of the proposed combination of flunarizine with a beta-blocking agent,

and with the activity of a beta-blocking agent alone.

The following well-known beta-blockers were tested: timolol (which is

a non-selective beta-blocker, being active both on 8; and on f> adrenergic

receptors}, betaxolol (a cardioselective beta-blocker, active on the 6, adren-

ergic receptors only} and carteoiol (which is not selective, but is endowed

with an intrinsic sympathomimetic activity}. The tests were carried out accard-

ing to the same experimental protocol described above, treating each differ-

ent group cf animals with the following campositions:

f) eye-drops of MEG 02, containing 0.050 wi. % flunarizine (0.052 wt. %

flunarizine hydrochicride) in cambination with 0.5 wt. % timolol (6.68 wt. %

timolol maleate):

g) eye-drops containing 0.050 wt. %flunarizine and 0.5 wt. % betaxolol in the

vehicle of MEG 02;

hn) eye-drops containing 0.050 wt. % flunarizine and 2.0 wt. % carteaicl in the
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