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Prior Application Status Pending

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 13475607 2012—05—1 8

Prior Application Status Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

13475607 Claims benefit of provisional 61548957 2011—10—19

Prior Application Status Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

13475607 Claims benefit of provisional 61487789 2011-05-19

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button. 

Foreign Priority Information:

EFS Web 2.2.11

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 4



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 5

PTO/AlA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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 contains a valid OMB control number.

Attorney Docket Number PAT903988-US-CNT
 

Application Data Sheet 37 CFR 1.76
 

Application Number  
 

Title of Invention HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION 
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Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

 
This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
16, 2013.
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the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application—as—filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)—(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application—as—filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

@ Assignee 0 Legal Representative under 35 U.S.C. 117 0 Joint Inventor

 

 

  
0 Person to whom the inventor is obligated to assign. 0 Person who shows sufficient proprietary interest  
If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

 

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

  

  
 
 

organization Name Alcon Research, Ltd.  
Mailing Address Information: 

 
 

 

  

Address 1 6201 South Freeway

Address 2 IP Legal

City Fort Worth StateIProvince TX

Country i us Postal Code 76134-2099

Phone Number (817) 551—8793 Fax Number   
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Assignee Information including Non-Applicant Assignee Information:
 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.  

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee—applicant identified in the "Applicant Information" section will appear on the patent application
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patent application publication.

 

If the Assignee or Non-Applicant Assignee is an Organization check here. 

Given Name Middle Name Family Name 

   
Mailing Address Information For Assignee including Non-Applicant Assignee:
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Address 2
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Country i Postal Code  
Phone Number Fax Number

 
  

Email Address 
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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
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 US. 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 US. Patent and Trademark Office may not be able to process andlor examine your submission, which may
result in termination of proceedings or abandonment of 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 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, when the individual has requested assistance from the Member with 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 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 record 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
management practices 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 any other relevant (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 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 was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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HIGH CONCENTRATION OLOPATADINE

OPHTHALMIC COMPOSITION

Cross-Reference to Related Application

This application is a continuation application of US. Utility Patent

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

priority based on US. Provisional Patent Application Serial No. 61/487,789 filed

May 19, 2011 and US. 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.

Background of the Invention

Individuals suffering from allergic conjunctivitis experience symptoms such

as ocular irritation, itchiness, redness and the like. 1t has been found that these

symptoms are 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 symptoms of 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 early and late phase symptoms can be achieved through 011cc a day

dosing of relatively high concentration olopatadine solution as opposed to greater

dosing frequencies.

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 much redness out of their eyes as

possible.

The discovery that relatively high concentration solutions of olopatadine can

relieve late phase 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 relief from their symptoms.

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

concentrations of olopatadine necessary to achieve desired levels of efficacy is

extremely difficult and complex.

Solubilizing high concentrations of olopatadine in a stable manner has

proven difficult by itself. Olopatadine, by itself, 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 achieve 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 example, excipients such as polyethylene 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 PEGs cause 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 olopatadine.

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 olopatadine is 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 efficacy 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 olopatadine. The cyclodextrin derivative is preferably

hydroxypropyl-y-cyclodextrin (HP-y-CD), hydroxypropyl- B-cyclodextrin (HP- [3-

CD), sulfoalkyl ether B-cyclodextrin (SAE- B-CD)(e.g., sulfobutyl ether [3-

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

typically include a lactam polymer (e.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 polyquaternium-l, 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

allcrgcn challcngc (CAC) at16 hours.

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

allergen challenge (CAC) at 24 hours.

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

allcrgcn challcngc (CAC) at 24 hours.

FIG. 5 is a graph of mean conjunctival rcdncss dctcrminc 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
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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 US. 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 ofolopatadine 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

symptoms at 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 pharmaceutically acceptable salts of olopatadine

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

phosphate; organic acid salts such as acetate, maleate, 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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zinc salt; and organic amine addition salts such as triethylamine addition salt (also

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

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

present invention is the hydrochloride salt of (Z)-1 1-(3-

dimethylaminopropylidene)-6,11-dihydro-dibenz-[b,e ]oxepin-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 B-cyclodextrin derivative,

v-eyclodextrin derivative or both to aid in solubilizing the olopatadine (i.e., as a

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

combination thereof 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 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, v-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

-6-

Novartis AG Exhibit 2001

Ayla Pharma LDC V. Novartis AG
IPR2020-00295

Page 15



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 16

10

15

20

25

30

35

Atty. Docket N0.: PAT903988-US-CNT

one of the three as the sole or substantially the sole (i.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/v, typically no greater than 2.2%

w/v and is typically no greater than 1.7% w/v. When HP-y-CD is 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/v and is 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/v and is typically no greater than 1.1% w/v.

HP-B-CD is a commodity product and pharmaceutical grades of l-lP-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-v-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. SAE-B-CD can be formed

based upon the teachings of US. 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 US. Patent Nos. 6,153,746 and 7,635,773.

Purified SAE-B-CD is commercially available under the tradcnamc 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 efficacy 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 B-cyclodextrin derivative are typically preferred.

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

cyclodextrin derivative and B-cyclodextrin derivatives in solubilizing olopatadine is

very strong and relatively low concentrations of v-cyclodextrin derivative and/or [3-

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 v-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.e., 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

polymer for 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 polymer 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. 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% WW 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) is 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 is 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 tradcnamc 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 bc

-9-

Novartis AG Exhibit 2001

Ayla Pharma LDC v. Novartis AG
IPR2020-00295

Page 18



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 19

10

15

20

25

30

35

Atty. Docket N0.: PAT903988-US-CNT

achieved for the composition. As used herein, Viscosity is measured by a

Brookfield viscometer (LVDVI+, CP-42, 12 RPM and a temperature of 25 0C). 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 invention is 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 HPMC is typically 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% WW 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/v and 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% WW 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 HEC are 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% WW and even

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

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

When HPMC and HEC are 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 more typically at least 0.09% w/v, but is typically no greater

than 0.6% w/V, typically no greater than 0.3% w/v and is typically no greater than

0.17% w/v. Notably, in at least some embodiments of the present invention,
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HPMC is a preferred viscosity enhancing 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 the like.

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, calcium 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 least about 0.18 W/v % and even possibly at least about

0.27 w/v % of the ophthalmic composition and is 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 each 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 thereof, 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 are sugars, sugar

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

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

of two or more different 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 and ratio 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 tonieity 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-cyelodextrin

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 thereof is typically present in the composition at a concentration that is

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% but is 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-l have proven quite desirable.

The polymeric quaternary ammonium compounds useful in the compositions

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

ophthalmically acceptable. Preferred compounds of this type are described in US.

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 (Dziabo et al.). The most preferred

polymeric ammonium compound is polyquaternium-l, 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 amount that 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 compound is generally used in the

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

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

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

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

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

less than about 0.03 w/v % and even more typically 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

benefit from the use of two different polyols, borate and a preservative (e.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 2010/032403 l, 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 gamma cyclodextrin 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 combinations thereof or the 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 anchor 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 and tonicity that are

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

suspensions or 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 ranges are 6.0 to 7.8 and more specifically 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. 111 turn, droplet size

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

droplets through a relatively small orifice and/or by maintaining the viscosity of the

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

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

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

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

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

olopatadinc specified herein allows an individual to dispense one droplet per eye

once a day and receive relief from symptoms of ocular allergic conjunctivitis
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generally, but particularly receive 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 US. and other countries/regions are set forth in the following table:

Preservative Efficacy Test (“PET”) Criteria

gLog 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

A reduction of 2 logs (99%)

by 6 hours; 3 logs by 24

hours; and no recovery after

28 days

Japan

Ph. Eur. A1

No increase from initial count at 14 and 28

days

A reduction of2 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/TSO

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 value at

day 14, and no increase higher than the

day 14 rechallenge count through day 28
   

1There are two preservative efficacy standards in the European Pharmacopoeia
“A” 311d “B”.

c
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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 before it.

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 0, 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 such significant

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

responses to 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 of allergic

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 have failed.

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

composition of the present invention, composition containing HP-v-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

advantageous 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

was particularly 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 lower range 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 of the

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 of the present specification and practice of the 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 HCl) 0.7

Polyether (PEG) 4.0

Lactam Polymer (PVP) 4.0

Viscosity Agent (HEC) 0.1 (if used w/ l-lPMC or other viscosity agent)

0.3 (if used w/o HPMC or other viscosity agent) 

Viscosity Agent (HPMC) 0.15 (if used w/ HEC or other viscosity agent)

0.35 (if used w/o HEC or other 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 or 1.5 HP-y-
or B—cyclodextrin derivative CD

Polyol (Mannitol) 0.3

Polyol (Propylene Glycol) 1.0

Tonicity Agcnt (Sodium 0.35

Chloride)

Prcscrvativc 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

         
    

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-known to persons of ordinary skill in

the field of ophthalmic pharmaceutical compositions.
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EXAMPLES

W

Ingredients Composition (w/w)

Olopatadine hydrochloride 0.77 g

Hydroxypropyl-B-Cyclodcxtrin(HP-B-CD) 1.5 g

PEG400(Polyethylene glycol 400) 4.0 g

PVP(Polyvinylpyrrolid0ne K30) 4.0 g

HPMC (Methocel E4m Premium) 0.6 g

HEC(Natrosol 250HX) 0.3 g

Disodium EDTA 0.01 g

Mannitol 0.6 g

Boric Acid 0.3 g

Benzalkonium Chloride 0.01 g

HCl / NaOH q.s. to pH 7.0

Purified water q.s. to 100 g

             
 

111 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 by stirring until homogenization. Steam 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% 0f 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 pm 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 lN/HCl 1N, if
 

necessary.

homogenization.

Preparatog Example 2

Ingredients Composition (w/w) 

Olopatadine hydrochloride 

Hydroxypropyl—B—Cyclodextrin (HP—B—CD)

0.77 g

1.5 g 

PVP(PolyVinylpyrrolidone K30) 4.0 g

 

 

 

  
Benzalkonium Chloride 

PEG400(_Polyethylene glycol 400) 4.0 g

HPMC (Methocel E4m Premium) 0.2 g

HEC(Natrosol 250H)Q 0.125 g

Disodium EDTA 0.01 g

Boric Acid 0.3 g

0.01 or 0.015 g

  NaOH 1N 0.83 ml

HCl 1N 0.58 ml

HCl INaOH q.s. to pH 7.0

Purified water q.s. to 100 g

  
Bring to final weight with sterile purified water and stir until

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 30% of the final weight

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

Add HEC and mix by stirring 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 30-4000 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 :

-20-
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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 and stir 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 :
 : 0.1

with the required amount ofNaOH 1N/HCl 1N, 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 through I show the solubility of olopatadine in
different formulations.

 

 

 

 

 

 

 

 

 

    
 

                    
 

Ingredients A B C l) E

PEG 400 4 4 4 4 3.8

Dibasic Sodium Phosphate, 0. 15 _ _ _ 0.5
anhydrous

Hydroxypropyl—B—Cyclodextrin — l .5 1 .5 l ,5 1

Sulfobutyl ether B 7 _ _ _ _
Cyclodextrin '
PVP K29/32 5 5 3 4 1.5

Polysorbatc 80 0.1 - - - -

Tyloxapol - - - - -

Natroso] 250HX 0,3 0.3 0.3 0,3 -

llPMC 2910 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

Disodinm EDTA 0.0] 0.0] 0.01 0.01 0.0]

Sodium Hydroxide/ Hydrochloric Acid quantity sufficient to achieve pH of 74

Purified water quantity sufficient to 100%

Olopatadine Solubility (_%) 1.064 0.901 0.725 0.811 0.461

_ 2] _

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 30



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 31

LII

Atty. Docket N0.: 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—1i—Cyclodextrin — 1 1 1 

Sulfobutyl ether B — _ _ _
Cyclodextrin 

PVP K29/32 1.5 — 1.5 1.5

Polysorbate 80 -

Tyloxapol -

Natrosol 250HX - 

11PMC 2910 — 

Doric Acid -

Sodium Chloride —

 

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 quantity sufficient 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.

Formulaly 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 - -

Sodium Pyruvate — — —

Dibasic Sodium Phosphate, anhydrous 0.15 0. 15 0.15 0. 1

Purified Guar - - - 0.17

Hydn)xypropyl-B-Cyclodcxtrin 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 Boratc, dccahydratc - - - 0.5

Propylene Glycol - - - -

Sodium Chloride — 0.15 0.55 0.1

Mannitol 2.5 — — —

Sorbitol — — — 1

Sodium Citrate, dihydrate - - - 0.35

Benzalkonium Chloride 0 .01 0.01 0.01 0.01

Polyquaternium-l — - . _

Disodium FDTA 0.01 0.01 0.01 -

Sodium llydroxide/ q.s. to q.s. to q.s. to q.s. to

Hydrochloric Acid pH 7.0 pH 7.0 pH 7.0 pH 7.0

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

PET Logm Uni Reduction

S. aureus 0.1/1.9 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/Z411/7 (1/14d/28d /'4.9/'4. 4.9/4.9/ 4.9/4.9/ 0.0/0.0/9/49 4.9 4.9 0.5

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/
9/49 4.9 4.9 5.0
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C. albican . . . .' . . . 0.7/2.7/

7 d/14d/28d

A. niger 0.8/0.9 2.1/4.2/ 0.7/1.7/ 1.2/1.“

7 d’14d/28d /1.3 4.9 2.3 1.5
 

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 can aid in

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

TABLE D
 

  

  
“/0 PVP
K29/32

% HPMC Concentration

(mg/mL)

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

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

combination of BAK and Boric Acid. Notably, PEG and HPMC are also believed

to be aiding in the solubility of olopatadine.
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TABLE E

Ingredients N O P Q

Olopatadinc 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

Bcnzalkonium Chloridc 0.01 0.01 0.01 0.01 

Polyquaterniurn-l - _ _ _

Sodium Hydroxide/ q.s. to pH q.s. to pH q.s. to pH q.s. to pH 7

 

Hydrochloric Acid 7 7 7

Purified water q.s. to q.s. to q.s. to (1.5. to 100%
100% 100% 100%

PET Result Log 10 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 ((4.9/49 16.01/50 9/49/49 16.0

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 (ISO/5.0 Nil/5.1 (”5.0/5.0 16.2

E. coli 4.9/4.9/4. 2.7/5.1/5. 2.1/5.1/5. 2.3/5.11’5.1/5.1

6 h/24h/7 d/14d/28d 9/49/49 Nil/5.1 Mil/5.1 16.1

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 show the difficulty associated with preservation of

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

Ingredient R S ’l‘

4

———— -

———- -
0.2

0.01 0 0| 0.01

IX)

Disodium FDTA

Polyquaternium-l 0.001

0.02 0.02 -

Benzododecinium Bromide

Sorbic Acid

Thimerosal

Chlorhcxidinc Digluconatc

NaOH/HCI q.s. to pH 7.0 q.s.10 pH 7.0 q.s.10 pH 7.0 q.s. to pH 6.0

Purified water

 
q.s. to 100 q.s. to 100 q.s. to 100 q.s.10 100

PET RESULTS

RAC

     

 
S. aureus

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/l4d/28d

P. acrugin 0. 6/0.8/5.4/5 .4/ 5.0/5.0/5.0/ 5.0/5.0/5 .0/ 5.0/5.0/50/
6 h/2 4h/7 d/l 4d/2 8d

E. coli
1.2/3.2/5.4/5.4/ 1.4/3.1/51/ l.7/3.2/5.l/

611/24h/7 d/l4d/28d

C. albicans

7 d/14d/28d

A. Niger 0707/
7 d/14d/28d
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TABLE G

      

                                     
      

Ingredients V W X

Sulfobutylether—[i—Cyclodextrin 0.75

Disodium EDTA 0.01 0.0l 0.0]

Benzododecinium Bromide 0.02 _ -

Thimerosal _ 0.01 -
Chlorhcxidinc Digluconalc __ 0.01

NaOIL’HCl q.s. to p117.0 q.s.10 p117.0 q.s. to p117.0

Purified water q.s. to 100 q.s. to 100 q.s. 10 100

PET RESULTS

S. aurcus
0.0/0.1/4.7/ 0.0/0.0/4.7/ 0.0/0.4/4.7/

611/24h/7 d/l4d/28d

P. aei'ugin 5.0/5.0/50/ 5.0/5.0/50/
6 11/2411/7 d/l4d/28d

E, coli
0.6/‘I.3/5.1/ l.l/5.0/5.0/ l.0/3.9/5.0/

6 h/24h/7 d/l4d’28d

C. albicans
0.5/ 5.8/ 3.9/

7 d/14d/28d

A. N igcr 1.2/ 5.0/ 1.4
7 d/l4d/28d
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Tables H and I show the achievement of significantly improved preservation

of formulations (Y through 11). which also contain SBE-B-CD.

      

 

 

 

  
 
                 
 

 

 

 

 

 

           
     

TABLE H

Ingredients Y Z DD
_+_

Olopatadinc HCl 0.77 0.77 0.77

Sulfohutylcthcr- 1 .5 1 '5 0.75B-Cyclodcxh'm

PVP K29/32 4 4 4

PEG 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

P 1 1 ‘ -

0 yqualemmm 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 to 100

PET DATA

S. anreus 0.9/1.7/4.9/
1 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. /5.05

6 11/2411/7 4')/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 0.3/1.4/52/ 0.0/1.0/4.6/ 0.2/1.2/5.1/ 0.1/1.0/5.1/ 06/15/545
6 "”4"” 5.2/5.2 5.1/5.1 5.1/5.1 5.1/51 .4/d/14d/28d

E. coli 1.9/4.2’49/
, 1.0/2.7/52/ 0.3/1.6/48/ 1.7/4.8/48/ 0.3/1.2/48/ 22/49/545

6 11/2411/7 “’49 5.2/5.2 4.8/4.8 4.8/4.8 4.8/4.8 .4/
d/l4d/28d

C. albican 01/04/04
09/11/21 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
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TABLE I

FlD EE FF GG HH ll

_++ +__ ——+ NA

Olopatadine HCl 0.77 0.77 0.77 0.77 0.77

1f 1 tl -
su Obmy e 1‘? 0.75 0.75 1 0.75 0,75
B—Cyclodextrm

PVP K2932 4 4 4 4 4

PEG 400 2 2 2 2 2

Natrosol ZSOIIX — — _ _ _

lLPMC 2910 0.6 0.6 0.6 0.6 0.6

Boric Acid 0.3 0.3 0.3 0.3 0.6

Mannitol — — — — —

Propylene glycol 1 0.5 0.5 1 —

P l ' l ' -

° qudl°mlum 0.002 0,001 0.001 0.001 0.001
Sodium Hydroxide and/or Hydrochloric acid Qs to pH 7.2

Purified Water Qs to 100

PET DATA

S. aureus
2.0/3.1/47/ 0.7/12/47/ 1.5/1.8/4.7/ 2.0/2.9/505 LIE/2.85.05

6 6’24“” 4.7/4.7 4.7/47 4.7/47 .0/ ,4/d/14d/28d

P. aerugin
0,5/1.4/5.1/ 0.0/0.4/20/ 0.4/1.1/5.1/ 0.6/6.3.6.45 06/08/545

6 ”246/7 5.1/5.1 1.2/02 5.1/51 .4/ ,4/d/l 4d/28d

E. coli
1.6/4.6/48/ 0.0/0.0/000 02/08/48/ 2.4/5.2/545 12/32/545

6 ”246/7 4.8/4.8 .0/2.6 4.8/48 .4/ ,4/d/l 4d/28d

C. albiean
1.1/2.7/ 0.6/1.9/ 0.7/19/ 0.3/2,4/ 0.3/1.5/

7 d/14d/28d

A. niger
07/08/ 0.7/’0.9/ 0.7/08/ 0.7/08/ 07/07/

7 d/14d/28d

    
 

Table J illustrates that formula preservation can best be achieved 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 JJ KK LL MM NN 00

Batch ft 11-63920 11-63921 11-63900 11-63901 [1-63902 ll-63922

Component

Olopatadine 0.77 0.77 0.77 0.77 0.77 0.77
Hydrochloride

HP-Y-CD 1.5 1.5 1.5 1.5 1.5 1.5

Povidone K2982 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 0.4 0.4

Boric acid 0.3 0.3 0.3 0.3 0.3 0.3

Mannitol 0,2 0.2 .2 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 ()5 to pH 7.2

Purified Water Qs to
100

PET DATA

S.aurcus 49/49/49/4 4.9/4.9/49/4 48/48/48/4 48/48/48/ 48/48/48/ 4.9/4.9/49/

61L’24 h/7d/14d/28d 9/49 9/49 .8/4.8 4.8/4.8 48/48 43/43

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

61L’24 h/7d/14d/28d 9/49 3/49 9/49 49/49 49/49 49/49
Ecoli 5.0/5.0/50/5 2.6/5.0/50’5 l.l/3.0/'4.9/4 0.9/1 .8/49/ 0.4/l .2/4.9/ 5.0/5.0/50/

61L’21h/7d/14d/28d .0/5.0 ,0/'5.0 9/49 49/49 49/49 50/50

C.a1bican 48/48/48 48/48/48 49/49/49 49/49/49 49/49/49 48/48/48
611/2111/7d/14d/28d

A.niger 5.1/5.1/5.1 5.1/’5.1/5.1 5.1/5.1/5.1 51/51/51 5.1/5.1/5.1 5.1/5.1/5.1
61L’24 h/7d/14d/28d

Test {esulls

pH Initial 7.3] 7.25 7.25 7.20 7.29 7.25
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TABLE J CONTINUED    

 

 
FID PP QQ RR SS TT

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

Component 

Olopatadine 1 0.77 0.77 0.77 0.77
Hydrochloride 

HP-y-CD . 1.5 1.5 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

Benzalkoniurn 0.01 0.0075 0.005 0.01
Chloride

        
 

Sodium Hydroxide
arid/or Hydrochloric

acid Q5 10 pH 7.2

Purified W'ater Q5 to

 

 

 

 

 

 
         

100

PET DATA

S.aurcus 4.9/4.9/49/ 4.8/4.8/4.8/ 4.8/4.8/4.8/' 4.9/4.9/4.9/ 50/50/50/5

6h/Z4md’vl4d’28d 4.9/4.9 4.8/4.8 4.8/4.8 4.9/4.9 ' "5'0

Raemginosa 4.9/4.9/49/ 4.9/4.9/49/4 4.9/4.9/49/ 4.9/4.9/49/ 5.0/50/50/5

6h/24lL’7d/‘1 4d/2 8d 49/49 9/49 49/49 49/49 .0/5 .0
Ecoli 50/50/50/5 4.9/4.9/49/ 4.9/4.9/4.9/ 50/50/50/ 51/51/51/5

611/241L’7d/‘14d/28d . /50 49/49 49/49 50/50 . /5.1

C.albican 4.8/4.8/4.8 4.9/4.9/49 4.9/4.9/49 4.8/4.8/4.8 4.9/4.9/49
6h/24h/7d/I 4d/2 8d

A.nigcr 4.4/5.1/51 51/51/49 5. /5.1/51 44/51/51 53/53/53
6h/24h’7d/‘14d/28d

Tesl Results

pH Initial
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Tables K through 0 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 model that instills 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 0

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 received 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 0 and the graphs of FIGS. 1 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 0 and the

graphs of FIGS. 1 through 5. Each of Tables K through 0 provide a mean score

(Mcan), 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

dctcrmincd for any of the patients and p-valucs for indications of statistical

significance with a p-value of less than 0.05 indicating statistical 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
7min Olopatadine0.77% 0.8 0.7 63 0 3

 

Olopatadine 0.2% 1.3 0.8 63 0 3 <.0001 <.0001
Vehicle 2.1 0.7 60 O 3 <.0001 <.0001

15min Olopatadine 0.77% 1.1 0.9 63 0 3
Olopatadine 0.2% 1.9 0.8 63 0 3 <.0001

Vehicle 2.3 0.6 60 1 4 <.0001

20min Olopatadine 0.77% 1.1 0.8 63 0 3

Olopatadine 0.2% 1.9 0.8 63 0 3 <.0001
Vehicle 2.3 0.7 60 O 4 <.0001  

Main Effect of Treatment p-valuc=<.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 (i.e., 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 IC50 value or half maximal inhibitory concentration (1C 50) for

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

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 ICSO value for mast cell degranulation (500 uM vs 2.5 1nM). When a

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

approximately 2.5 1nM (for a 0.1% solution) to 5 1nM 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 excess olopatadine for inhibiting mast cell 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 onset of action. Even more surprising, it provides a statistically

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

ln 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 N Min Max p-value p-value
3min Olopatadine 0.77% 0.4 0.7 63 0

 

3

Olopatadine 0.2% 0.4 0.6 63 0 3 0.8434
Vehicle 1.9 1.1 60 0 4 <.0001

5min Olopatadine 0.77% 0.6 0.8 63 0 3
Olopatadine 0.2% 0.7 0.7 63 0 3 0.5341

Vehicle 2.1 1.1 60 0 4 <.0001

7min Olopatadine 0.77% 0.5 0.7 63 0 3
Olopatadine 0.2% 0.7 0.8 63 0 4 0.3667 0.5441

Vehicle 2.0 1.1 60 0 4 <.0001 <.0001 

Main Effect of Treatment p-Valuc=<.0001

Treatment by Time Interaction 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

onset of action is quite unique.

Table L below provides data relative to mean eonjunctival redness

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

a graph in FIG 2.
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TABLE L

Conjunctival Redness
(16hrs Duration CAC)

By
Time Overall

Mean Std N Min Max p-value p-value
7min Olopatadine0.77% 1.3 0.8 65 0 3

 

Olopatadine 0.2% 1.6 0.7 65 1 3 0.0123 0.0056
Vehicle 1.8 0.8 65 1 3 <.0001 0.0001

15min Olopatadine 0.77% 1.5 0.8 65 0 4
Olopatadine 0.2% 1.9 0.7 65 1 4 0.0061

Vehicle 1.9 0.8 65 1 4 0.0013

20min Olopatadine 0.77% 1.5 0.8 65 0 4
Olopatadine 0.2% 1.9 0.7 65 1 4 0.0061

Vehicle 1.9 0.9 65 1 4 0.0015 

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

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

0.7% provides statistically 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. Mean total redness is a summation three redness determinations: i) conjunctival;

ii) episcleral; and iii) ciliary, each taken on a scale of 1 through 4.
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By
Time Overall

Min Max p-value p-value
 

TABLE 1V1

Total Redness

(24hrs Duration CAC)

Mean Std N

7min Olopatadine 0.77% 4.1 2.6 66 0 10
Olopatadine 0.2% 5.4 2.4 66 1 11

Vehicle 6.1 2.3 68 1 10

15min Olopatadine 0.77% 5.0 2.9 66 0 10
Olopatadine 0.2% 6.2 2.3 66 1 11

Vehicle 6.7 2.3 68 1 11

20min Olopatadine 0.77% 5.4 2.9 66 1 11
Olopatadine 0.2% 6.3 2.3 66 2 1]

Vehicle 6.6 2.6 68 1 11

0.0022 0.0073
<.0001 <.0001

0.0086
<.0001

0.0383
0.0040 

Main Effect of Treatment p-valuc=0.0003
Treatment by Time Interaction p-valuc=0.0136

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

0.7% provides statistically significant relief of total redness at 24 hours relative to

both vehicle and olopatadine 2%.

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

CAC study 24 hours after challenge and that data is provided as a graph in FIG 4.
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Tifne Overall

Min Max p-value p-value
 

(24hrs Duration CAC)

Mean Std N

3min Olopatadine 0.77% 0.9 0.8 66 0 3
Olopatadine 0.2% 1.4 0.8 66 0 3

Vehicle 2.5 0.8 68 l 4

5min Olopatadine 0.77% 1.1 0.9 66 0 3
Olopatadine 0.2% 1.5 0.9 66 0 4

Vehicle 2.6 0.8 68 0 4

7min Olopatadine 0.77% 1.1 0.9 66 0 3
Olopatadine 0.2% l .5 1.0 66 0 4

Vehicle 2.5 0.9 68 0 4

0.0010
<.0001

0.0107
<.0001

0.0149 0.0034
<.0001 <.0001 

Main Effect of Treatment p-valuc=<.0001
Treatment by Time Interaction p-value=0.3221

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

both vehicle and olopatadine 2%.

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

Table 0 below provides data relative to ocular itching determined by the
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TABLE 0

Conjunctival Redness

 

(24hrs Duration CAC)

By
Time Overall

Mean Std N Min Max p-value p-value
7min Olopatadine0.77% 1.5 0.8 66 0 3

Olopatadine 0.2% 1.9 0.8 66 0 4 0.0016 0.0075
Vehicle 2.1 0.8 68 l 4 <.0001 <.0001

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

Vehicle 2.3 0.7 68 1 4 <.0001

20min Olopatadine 0.77% 1.8 0.9 66 0 4
Olopatadine 0.2% 2.1 0.7 66 l 4 0.0402

Vehicle 2.3 0.9 68 l 4 0.0024 

Main Effect of Treatment p-value:0.0002
Treatment by Time Interaction p-value=0. 1540

As can be seen in Table 0 and FIG. %, olopatadine at a concentration of

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

relative to both vehicle and olopatad inc 2%.
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W:

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

the composition comprising:

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

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

10

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 polymer to aid in

15 the solubility of the olopatadine.

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

polyvinylpyrrolidone.

20 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 1 wherein the composition is disposed in an

25 eyedropper, has a pH of 5.5 to 8.0 and an osmolality 0f200 to 450.

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

the composition comprising:

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

30 PEG having a molecular weight of 300 to 500;

polyvinylpyrrolidone; and

cyclodextrin derivative selected from B-cyclodextrin derivative,

y-cyclodextrin or both.

35 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 wherein 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 polyvinylpyrrolidonc in solution is from about 2.0 w/v %

to about 6.0 w/v%; and

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

SAE-B-cyclodextrin, HP-y-cyclodextrin and HP-fi-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 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/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 of at 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 eyedrop from an eyedropper.
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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

enhanced relief from symptoms of ocular allergic conjunctivitis, particularly late

phase symptoms of ocular allergic conjunctivitis.
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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
IX 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

I: 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.

I: Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

|Z 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-M M-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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. 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, US.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 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 US. 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 abandonment of 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 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, when the individual has requested assistance from the
Member with 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
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 record 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
hislher 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 made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (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 be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by eithera published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Therapeutics, vol. 25, no. 10, pgs. 2539-2552, 2003
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Application Number 1 3475607 

Filing Date 2012-05-18 

INFORMATION DISCLOSURE First Named Inventor Daniel A. Gamache 
STATEMENT BY APPLICANT

. . Art Unit
(Not for submisswn under 37 CFR 1.99) l 1629 

Examiner Name    
Attorney Docket Number I 3988 US 

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
I: 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

I: 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.

|: The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 
|Z A certification statement is not submitted herewith.

SIG NATURE

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. #46287! Date (YYYY-MM-DD) 2012-08-24   Name/Print Scott A. Chapple Registration Number

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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. 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, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 US. 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 abandonment of 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 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, when the individual has requested assistance from the
Member with 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
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 record 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
hislher 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 made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (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 be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by eithera published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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 I Not Yet Assigned
Attorney Docket Number PAT903988-US-CNT
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Examiner Cite Kind Name of Patentee or Applicant Pages.Columns,Lines where. . , Patent Number Issue Date . Relevant Passages or RelevantInitial No Code1 of Cited Document .
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1 5641605 1997-06-24 Hayakawa et al.

  
 

2 6995186 B2 2006—02—07 Castillo et al.
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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 I Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

Attorney Docket Number PAT903988—US—CNT

 

   
 

  
 

 

If you wish to add additional Foreign Patent Document citation 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), T5
publisher, city and/or country where published.

Examiner Cite

 

 

  
  

If you wish to add additional non-patent literature document citation information please click the Add button Add
EXAMINER SIGNATURE 

Examiner Signature Date Considered   
  
‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation 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 I Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

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 was first cited in any communication
D 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

I:I 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.

|:| The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

|:| A certification 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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. 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, US.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 US. 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 US. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of 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 5.

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, when the individual has requested assistance from the
Member with 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
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 record 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 management practices 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 any other relevant (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 be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

 

Title of Invention:

EFS ID: 19339610

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 Sand
EFS
 

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 USC111(a) 

Payment information:

 
 

Submitted with Payment no

File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Number Document Description Flle Name Message Digest Part /.zip (ifappl.) 

PAT903988—US- 100091
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PAT903988—US- 527228
Information Disclosure Statement (IDS) CNT72014-06-1BilepParentp l no 192

Form (SBOS) pplicati on_Refe rences_.pdf Sc88ec44753341617le1ed7cdl4049ce4le34a

Warnings:

Information: 

This is not an USPTO supplied IDS fillable form

. . PAT903988-US- 612287

Information Disclosure Statement (IDS) CNT 2014—06—18 IDS Fillable
Form (SBOB) _.pdf 9cbla|d2be3254d207069lDI6d34c52e7f€014

Information:

Total Files Size (in bytesfi 1239606
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

no 4

 

Warnings: 

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan 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
lfa 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 International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Filing

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Daniel A. Gamache, et al.

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

Filed: Iune 13, 2014

Examiner: Not Yet Assigned

Group Art Unit: 1629

FOR: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

INFORMATION DISCLOSURE STATEMENT PURSUANT

TO 37 C.F.R. 1.56 1.97 AND 1.98 

Commissioner for Patents

PO 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 Examiner to the references listed on the attached Form PTO/SB/O 8a. 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

assumed that the Examiner can locate copies of the remaining references in the file of the Parent

Application. Accordingly, in View of the large number of 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 Statement is 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 Trademark Office can, in the first

instance, determine any materiality thereofto the claimed invention. See 37 CFR 1.104(3) 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 made of record therein and appear among the References

Cited on the first page of any patent to issue therefrom.
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Electronic Filing

This submission does not represent that a search has been made or that no better art exists and

does not constitute an admission that each or all 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 claims of the present application.

It is believed that no fee is required to make this a complete and timely filing. However, if it is

determined that a petition or fee is required, the Commissioner is hereby authorized to charge any fee

associated with this statement to 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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UNITED SI'A'IES PAlLN1 AND TRADEMARK 011101; UNITED STATES DEPARTIWFI‘IT 0F CONIIVIFIRCE
United States Patent and Trademark Office
Adda» COIVlMISSlONEh FOR PATENTSFri RWY 14'“)

A1exauc1da.\'ugmia 22313-1150wxw. 1spro gm
APPLICATION FILING or GRPAR

NUMBER 317111") DATE I'N'ITT F11 F133 RECD ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

 
 

14/304,124 06/13/2014 1629 2560 PA1'903988— US—CNI'
CONFIRMATION N0. 1002

26356 FILING RECEIPT
ALCON

1p LEGAL 11||1|1|1 1||1111111111111111111111111111169111111111111111111111111111111111111111116201 SOUTH FREEWAY

FORT WORTH, TX 76134

Date Mailed: 06/26/2014

Receipt is acknowledged of this non—provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. II an error is noted on this Filing Receipt, please
submit a written request for 3 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. It you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(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

Power of 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 (51/548,957 10/19/2011
and claims benefit of 61/487,789 05/19/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) — None.
Foreign application information must be provided in an Application Data Sheet in 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/39 or its equivalent) has been received by the USPTO.

II Required, Foreign Filing License Granted: 06/24/2014
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The country code and number of your priority application, to be used for filing 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 the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application‘s filing receipt contains further information and
guidance as to the status of applicants license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800—786—91 99, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline 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 8: 5.15

m

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121—128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

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 NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, 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 and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U .8. economic development organizations 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://wwwSelectUSAgov or call
+1-202-482-6800.
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UNITED STATES PA’I‘EN'I‘ AND TRADEMARK OFFICE UNITED STATES DEPARTMFNT OF COMMERCE
United States Patent and Trademark Office
Adm» COMM1SSIONEh FOR PATENTSPo RWY 14'“)

Alexandria. Vugmia 22313-160wwwispm gov
 
 
 APPLICATION NUMBER FILING OR 371m) DATE FIRST NAMED APPLICANT ATTY. DOCKET BIO/TITLE

14/304,124 06/13/2014 Daniel A. Gamachc PAT903988—US—CNT
CONFIRMATION NO. 1002

26356 NOTI C E
ALCON

up LEGAL |l||l||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
6201 SOUTH FREEWAY 000000692
FORT WORTH, TX 76134

Date Mailed: 06/26/2014

INFORMATIONAL NOTICE TO APPLICANT

Applicant is 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 must file 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 received for 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 I OTHER THAN
Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

gesiar55: —— ——H
——

T929125)“

It the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size tee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR t.16(s)) 50 sheets ortraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFFI1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1 16(1))

* It the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITYCLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY EXTRA FEE($) FEE($)AMENDMENT PAID FOR

AMENDMENTA Application Size Fee( 37 CFR 1. 16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(]))
TOTAL

ADD‘L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
APTER PREVIOUSLY EXTRA FEE($) FEE($)AMENDMENT PAID FOR

---
_-_

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 16(j))

AMENDMENTB Application Size Fee( 37 CFR 1 16(5))

TOTAL
ADD‘L FEE

* Itthe entry in column 1 is lessthan the entry in column 2, write ”0” in column 3.
"‘ Itthe ”Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20“

"” It the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3":
The "Highest Number Previously Paid For" (Total or Independent) is the highest lound in the appropriate box in column I
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SBIOBa (01-10)
Approved for use through 071312012. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

Application Number 14304124 

Filing Date

Art Unit

2014-06-13

First Named Inventor Daniel A. Gamache

1629 

Examiner Name I Not Yet Assigned
  
Attorney Docket Number PAT903988—US-CNT

  
 

 

 

 

U.S.PATENTS Remove

Examiner Cite Kind Name of Patentee or Applicant Pages,Columns,LInes where. . , Patent Number Issue Date . Relevant Passages or RelevantInitial No Code1 of Cited Document .
Figures Appear

1 5874416 1999-02-23 Stella et al.

If you wish to add additional US. Patent citatio

 
U.S.PATENT APPLIC

n information please click the Add button.

 

ATION PUBLICATIONS

Add

Remove 

Examiner
Initial“

Cite No
Publication Kind Publication
Number Code1 Date Name of Patentee or Applicant

of cited Document

  Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove 

Examiner Cite Foreign Document Country Kind
Number3 Code2 i Code4

  
Name of Patentee or

Applicant of cited
Document

Publication
Date

   
Pages,Columns,Lines
where Relevant

Passages or Relevant
Figures Appear

T5

 

  
  
 

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

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite 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), T5
publisher, city and/or country where published.

 

Add

Remove
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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 I Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

Attorney Docket Number PAT903988—US—CNT

 

   
 

  
 

 

If you wish to add additional non-patent literature document citation information please click the Add button Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 it possible. 5 Applicant is to place a check mark here if
English language translation 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 I Daniel A. Gamache
Art Unit 1629

Examiner Name Not Yet Assigned

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 was first cited in any communication
D 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

I:I 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.

|:| The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

|:| A certification 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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. 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, US.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 US. 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 US. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of 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 5.

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, when the individual has requested assistance from the
Member with 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
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 record 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 management practices 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 any other relevant (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 be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

 

Title of Invention:

EFS ID: 19417618

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 Sand
EFS
 

Filer Authorized By: Scott Chapple

 

Attorney Docket Number: PAT903988—US-CNT

Receipt Date: 26-JUN-2014

Filing Date: 13—JUN-201 4

Time Stamp: 11:01:29 

Application Type: Utility under 35 USC111(a) 

Payment information:

 
 

Information Disclosure Statement (IDS)

Submitted with Payment no

File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Number Document Description Flle Name Message Digest Part /.zip (ifappl.) 

PAT903988-US-

CNT_2014-06-26_|DS_Fi|IabIe_

612092
no 4

 

  
Form (SBOB) _.pdf defb8e230953f8443b9mb213a33c955Ic(4%

94h

Warnings:

Information:
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Total Files Size (in bytes):| 612092 

 
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in clue course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa 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 International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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: l-llGl-l CON CENTRATlON OLOPATADlNE OPHTHALMlC COMPOSITION

RESPONSE TO NOTICE REGARDING POWER OF ATTORNEY AND
INFORMATIONAL NOTICE TO APPLICANT

Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

This is in response to the Notice Regarding Power of Attorney and Informational

Notice to Applicant mailed June 26, 20l4. 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 cxccutcd invcntor’s oath or declaration for inventor Malay Ghosh;

d) A properly executed inventor’s oath or declaration for inventor Francisco

J avi er Gal an;

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/AIA/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 be filed 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 fees to Deposit Account

No. 010682 of Aleon Research, Ltd.

Respectfully submitted,

10 July 2014 /Sc0tt A.Chapplc, 46,287/

Date Scott A. Chapple
Reg. No. 46,287

Address for Correspondence:

Scott A. Chapple
11’ Legal, Mail Code TB4—8
Alcon Research, Ltd.
6201 South Freeway
bort Worth= TX 76134-2099
Phone: (817) 551-8793

Attorney Docket: PAT903988-US-CNT
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DECLARATION (37 CFR 1.63) FDR UTILITY 0R DESIGN APPLICATIQN USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

 

HIGH CONCENTRATION OLQPATADINE OPHTHALMIC COMPOSETION 
 
 

 

i Title of
iinvention.

This declarationIs directed to:

L The attached application or

United States application or PCT international application number

141304.124 filed on. June 135 2014 ,

 
l hereby state that l 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.

I believe that i 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
defined'In 37C. F R § 1.56.

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18
US C 1001 by fine or imprisonment of not more than five (5) years, or both.

WWW»..............“Wm““m«W‘wwww‘“WWWI“aaIaIaI“mm““WWW.“

II

As the below named inventor l hereby declare that.

I LEGAL NAME OF INVENTORl

l
l Inventor' DanielA. Gamache hate: {3 ‘" I} I“ .54
 

 Signatureo  
i

I Note: An application data sheet (PTO/AI-A/14 or equivalent), Including naming the entire inventive entity; must accompany this form
1 or must have been previously filed. Use an additional declaration form for each additional inventor

1m‘mmtM.tt_...WNtmflwefiwth‘e..t.‘t._._.._tt...........__......m.m»...M.........m....Mm...“m...m......,..,...,..,..,.m..,..,....m

THIS IS A MODIFIED VERSION OF U.S.P.T.G. FORM PTO/AIA/O‘I.
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APPLECATEON DATA SHEET (37 CFR 1.76)

  
\; .“WW......WW_,___W _-_M_nmmeew

V Title 9f HIGH CONCENTRATION OLOPATADINE OPHTHALMlC COMPOSETION
‘ Invention:

As the below named inventor, l hereby declare that: l

This declaration is directed to:

E] The attached application, or

United States application or PCT international application number

142304.124 filed on June 13X @014 ,
l

3 l hereby state that l have reviewed and understand the contents of the above-identified specification, \
including the claims. >

E

The above—identified application was made or authorized to be made by me.

i believe that l am the original inventor or an original joint inventor of a claimed invention in the

application 3
l

I acknowledge the duty to disclose information which is known to me to be material to patentability as i
defined in 37 CPR. -§ 1.56. 1‘

l hereby acknowledge that any willful false statement made in this declaration is punishable under 18
U.S.C.1i)01 by fine or imprisonment of not more than five (5) years, or both.

 

 
 
 

 

;

LEGAL NAME OF lNVENTOR

1.
“ Inventor: Lamar: Alani«\“ee‘eee‘wau , 

Signature: MM

..
ii
i

 

 
 

 

Note: An appi .
or must have bee-i :3- euiously filed. Use an additional eclarafion form for ..,

THESIS A MODEFIED VERSEDN OF U.S.P.T.0. FORM PTO/AlA/OT.

it"«iineetnentieniiaheentezeareenteneweeeesieeeneeenneneante:an»: , ,, ,, ,, ,, .7 ,,
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if,WWW......_,_,,.,..,__._...,,..,_...”m.-........_,_,..,,_,_,,.,,.,,_,n,,.mm....,m,,.,,._,_mm._._._______._.______.\

DECLARATION (37 CFR 1.53) FOR UTILITY 0R DESIGN APPLICATION USING AN

APPLICATIGN DATA SHEET (37 CFR 1.76)
“W.wwwwwm»>A»»»»»»»»>>»>>»._........_._».».»m.».x

Title Of I HIGH CONCENTRATION OLOPATADENE OPHTHALMIC COMPOSITION I
Invention: l

”WW;/‘
 

I As the below named inventor, i hereby declare that:

This declaration is directed to:

I [j The attached application, or

I J! United States application or PCT international application number
14(304l124 filed on June 13I 2014 tI

I l hereby state that i have reviewed and understand the contents of the above—identified specification,
including the claims. I

The above—identified application was made or authorized to be made by me.

i believe that i am the original inventor or an original joint inventor of a claimed invention in the

application. I

I l
i acknowledge the duty to disclose information which is known to me to be material to patentahility as
defined in 37 C.F.R. § 1.56. I

l 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. I
 ham”..._.._.Mmy..7...,,.,,_‘._.,,.,,.,,_.V._.,,.,,_.,_.,V...7.............._.._........._.._......_.._.mM..____._t»mm.._......_t._t.tt.m..t..t.tt

LEGAL NAME OF lNVENTOR

I Inventor: Malay Ghosh Date: June 17, 2014

Signature: II I V I
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr(”m,

 
 

 
“«‘«‘ l

i i

5 Note: An appi' “7m data sheet {PTDIAIAKM or equivalent), including na the entire inventive entity, must accompany this form
or must have been previously filed. Use an admitional declaration form For eacl- auditions! inventor. 

 

THIS is A MQDIFIED VERSION OF U.S.P.T.O. FORM PTO/AiA/Ol.
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.r'm‘*‘“W“‘“M““W“““““‘“““‘“‘“““““m"""‘“"““““‘“‘”““‘“‘“““‘“““““‘“‘W"M“*‘*W\

DECLARATlON (37 CFR 1.63) FOR UTlLlTY OR DESIGN APPLICATlON USiNG AN

APPLICATlGN DATA SHEET {37 CFR 1.76)

MWW"'W"“""""“‘“"-"“‘m*~“-**~Wmmmnm‘mmmm,/

 
 

Title Of HE!GH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSlTlON
Invention:

As the below named inventor, i hereby declare that: 
This declaration is directed to:t

l

[j The attached application, or

W] United States application or PCT international application number
4Z304l124 filed on June 13, 2014 W. .

l hereby state that l have reviewed and understand the contents of the above—identified specification,
including the claims.

iz

The above-identified application was made or authorized to be made by me.

i

i believe that I am the original inventor or an original joint inventor of a claimed invention in the
application.

l acknowledge the duty to disclose information which is known to me to be material to patentability as
defined in 37 can. § 1.56.

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18

05.01001 by fine or imprisonment of not more than five (5) years, or both. i
 
l.

LEGAL NAME OF lNVENTOR

 
 

inventor: FranciscoJav a

ll
Signature:l

Wt‘—\a«Wtwwamwww.w » M.» 1 _ t. “m

l Note: An application data Sit!" [PTOjAlA/iid or equivalent); including naming the entire inventive entity, must accompany this form ‘
E or must. have been previously filed. Use an additional declaration form for each additional inventor. E

THiS is A MODIFIED VERSEON OF U.S.P.T.O, FORM PTO/AlA/O‘l.
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Sigman“:

Now: I‘m appfimtion data sheet {Nil/MAMA or equiu'aianfi, Enciuding flaming the entire 33333333313 eniity, must. accommny i‘hiii {mm
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DECLARATEGN (37 QFR 1.63) FGR UTELETY GR DESEGN APPLECATEQN USENG AN

APPLECATEQN DATA SHEET €37 CFR 1.?53

 

 

  

 
111% of HlGH CONCENTRATION OLOPATADENE OPHTHALMEC COMPOSETEON

invention:

.
5\~

iiiL‘

ill As the beiow named inventor, l hereby deciare that:

This declaration is directed to:

i D The attached application, or

United States appiication or PCT international application number

14(304,124 filed on June 13, 2014 .

l hereby state that l have reviewed and understand the contents of the above-identified specification,
inciuding the ciaims.

The above—identified appiication was made or authorized to be made by me.

i believe that i am the eriginal inventpr car an original joint inventer of a claimed invention in the
application.

l acknowledge the duty to disclose information which is known to me to be material to patentahility as

‘ defined in 37 C.F.R. § 1,56,1

l hereby acknewledge that any willqu false statement made in this deciaration is punishable under 18
UiSiC. 1001 by fine or imprisonment of not more than five (5) years, or both,
  3...“

i
LEGAL NAME OF ENVENTOR
 

 
Enventcr: Onkar N. Singh 77 , ,  
 

 4 Signature:

i Nate: An appiication data sheet (PTO/‘AlA/lzl or equivalent), inciuding 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.

 
  

THIS iS A MODEFEED VERSION 9F U.S.P.T.G. FORM PTQ/AEA/Ql.
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Doc Code: PA..
PTO/AlA/82A (07-13)

Document Description: Power Of Attorney Approved for 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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AlA/SZB) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neitherform PTO/AlA/82A nor form PTO/AIABZB identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

First Named Inventor Daniel A" Gamache

HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

—1629
Not Yet Assigned

PAT903988—US-CNT

SIGNATURE of Applicant or Patent Practitioner

W /Scott A. Chapple, 46,287/ WW) July 10, 2014

Name Scott A. Chapple Registration 46,287Number

 

   
We lifAPP'icantisa Authorized Signatory, Alcon Research, Ltd.Juristic entity)

 
Applicant Name (if Applicant is a juristic entity) AICO n Research Ltd .
NOTE: This form must be signed in accordance with 37 CFR1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

D *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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 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 amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313—1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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..

Document Description: Power of Attorney PTO/NAME (0743)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 ATTORNEY BY APPLICANT

I hereby revoke all 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 may be left blank if information is provided on form PTO/AlA/82A.)

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) oragent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith forthe application referenced in

the attached transmittal letter (form PTO/AIA/82A) or identified above: 26356OR  

D I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/SZC) 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/8ZC.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

B The address associated with Customer Number:
OR
Firm or
Individual Name

 

   

Address

City

Country
Telephone

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):
 

 Alcon Research, Ltd.

El Inventor or Joint Inventor (title not required below)

  

El Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is ajuristic entity)

El 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 beino filed with this document provide sioner’s title if applicant is a 'uristic entit

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

oate<opfionan
Seen 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.

EITotal 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 which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 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 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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PTO/AlA/82C (07-13)
Approved for use through 11/30/2014. OMB 0651-0051

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number.
This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number (see form
PTO/AlA/82B :

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 US. 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 US Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of 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 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,
when the individual has requested assistance from the Member with 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 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 record 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(0)).

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 management practices 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 any other relevant (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 be disclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open to
public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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Electronic Acknowledgement Receipt

 

Title of Invention:

EFS ID: 19546153

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 Sand
EFS
 

Filer Authorized By:

Attorney Docket Number:

Scott Chapple

PAT903988—US-CNT

 Receipt Date: 10-JUL-2014

Filing Date: 13—JUN-201 4

Time Stamp: 15:57:37 

Application Type: Utility under 35 USC111(a) 

Payment information:

 
 

Applicant Response to Pre-Exam
Formalities Notice

Submitted with Payment no

File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Number Document Description Flle Name Message Digest Part /.zip (ifappl.) 

PAT903988-US-
CNT_2014-07-10_RESP_Pre-

Exam_Forma|ities_Notice_.pd

77741
no 2

028d970fc783351cldajbd75c2ca7484f71daa44 

Warnings:

Information:
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Warnings:

Information:

Oath or Declaration filed
PAT903988—US-

CNT72O14-06-197DEC7DanieL
A_Gamache_Executed_.pdf

48669

Z79d93758<3470324ll4cbd lde1398b7d4f
13231
 

 

3 Oath or Declaration filed
PAT903988—US-

CNT72014-07-087DEC7Laman,

53394

Ala n I_EXECUted_. pclf 693923261 Gadmss7f9e84e20de3co I Sflda8m
l no 1

 

 

Warnings:

Information:

PAT903988-US- 48703 ‘4 Oath or Declaration filed CNT72014-06-177DEC7MaIay, no 1
Gh05h_Executed_.pdf 65dd2dLl92303b3649dd043l1”dL83368l0lKSO

 

 

 

 

 

 

 

PAT903988—US-

Warnings:

Information:

CNT zol‘llaioglsg-EUCS-F ‘ 50221 l5 Oath or Declaration filed — . — — ranCIsc no 1o_JaVIer_Galan_Executed_. 0320a4OLLS1L3b88a2a74u13bu79696766
pdf aecc3

Warnings:

Information:

CNT 201Pz/llag70l383-EUcS-N ‘ c 388344 l6 Oath or Declaration filed — . — — ur|a_ no 1arreras_PerdIguer_Executed_. 172583061dee018917e/Ie77e3d7dd2133
pdf mum

Warnings:

Information:

55753

 

 

 

   
 

 

 7 Oath or Declaration filed CNT_2014—06-23_DEC_Onkar_ no 1
N_Singh_Executed_.pdf S1c96daliae$663c3c160fcb6392b0237d31.59be

Warnings:

Information:

PAT903988-US- 195101

8 Power of Attorney CNT_2014—07—1 O_POA82A_. no 4
pdf 4c24032831Dclcflcb06Q2c36d953ac3199079.12

Warnings:

Information:

Total Files Size (in bytesg 917926
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/E0/903 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
lfa 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 International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PA’i‘EN'l‘ AND TRADEMARK OFFICE UNITED STATES DEPARTMFNT OF COMMERCE
United States Patent and Trademark Office
Addie» COMMisSIONEh FOR PATENTSPO RWY 14'“) Alexandria. Vugmia 22313-1 150WWWLSpro gov 

 
APPLICATION NUMBER FILING OR 3711C) DATE FIRST NAMED APPLICAVT ATTY. DOCKET BIO/TITLE

14/304,124 06/13/2014 Daniel A‘ Camacho PAT903988—US—CNT
CONFIRMATION N0. 1002

26356 POA ACCEPTANCE LETTEFI
ALCON

up LEGAL lllllllllllllIllllllllllllllllllll||ll|||ll|||llll|l|lllllllllllllllllllllllllllllllllll00000006955 930
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 Power of Attorney filed 07/10/2014.

The Power of Attorney in this application is accepted. Correspondence in 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

page 1 of 1

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 116



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 117

UNITED STATES PA’I‘EN'l‘ AND TRADEMARK OFFICE UNITED STATES DEPARTMFNT OF COMMERCE
United States Patent and Trademark Office
Adm» COMMiSSlONEh FOR PATENTSPO RWY 14'“)

Alexandiia.\'ug1nia 22313-1150W\\W1,spm gov
 
 
 APPLICATION NUMBER FILING OR 3711C) DATE FIRST NAMED APPLICANT ATTY. DOCKET BIO/TITLE

14/304,124 06/13/2014 Daniel A. Gamache PAT903988—US—CNT
CONFIRMATION NO. 1002

26356 PUBLICATION NOTICE
ALCON

| P LEGAL |l||l|||| III I” III IIULLIIIIIH "III "III III” III "III "III III III III "III III III00000007 2007
6201 SOUTH FREEWAY

FORT WORTH, TX 76134

Title:H|GH 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 Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO‘s Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308—9726 or (800) 972—6382,
by facsimile at (703) 305—8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1—866—21 7—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 Filed

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Gamache, Daniel A. et a1.

Serial No. : 14/304, 124

Filed : June 13, 2014

Confirmation N0. : 1002

Examiner : Tran, My Chau T

Group Art Unit : 1629

For : High Concentration Olopatadine Ophthalmic Composition

PRELIMINARY AMENDMENT

Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

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 of this paper.
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Serial N0.: 14/304,124

Filed: June 13, 2014

Page 2

AMENDMENTS TO 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

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 (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 N0.: 14/304,124

Filed: June 13, 2014

Page 3

Claim 33 (new): An aqueous ophthalmic solution for treatment of ocular allergic

conjunctivitis, the solution comprising:

at least 0.67 w/v % olopatadinc 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.

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 N0.: 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

fee is due with this response. However, the Commissioner is authorized to charge any fees

which may be required or to credit any overpayment to Deposit Account No. 010682 in the

name ofAlcon Research, Ltd.

Respectfully submitted,

 

ALCON RESEARCH, LTD.

March 2 2015 /Scott A. Chapple, 46,287/
Date Scott A. Chapplc, Agent

Reg. No. 46287

Address for Correspondence:
Scott A. Chapple
Alcon Research, Ltd.
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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 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 US. 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 US. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of 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
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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
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request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with 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
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 record 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 management practices 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 any other relevant (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 be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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DETAILED DESCRIPTION
 

 

* NOTICES *

JPO and INPlT are not responsible for any
damages caused by the use of this translation.
1.This document has been translated by computer. So die translation may not
reflect the original precisely.
2”” shows the word which can not be translated.
3.1n the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]
[0001]
(The background of 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 contact lens.
[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 needs a preservative. The benzalkonium chloride
(”BAC“) is a preservative for ophthalmology used most broadly.
[0003]
The product for busy quantity type ophthalmology which may be locally prescribed for the
patient does not generally fit use with a contact lens. 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 ta]ine (olopatadine) is a publicly known antiallergic drug thing. Refer to
U5,5,641,805,B (Yanni et 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 saved like 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 contact lens 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 trademark called PATANOL
(registered trademark), and the solution for emedastine difumarate ophthalmology of a
trademark called EMADINE (registered trademark), In label information (labelling information),
a contact lens 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 regimen of a
dosage to antiallergy products requires two to four application per day typically, and makes it
inconvenient to deal With the allergies of an eye for the user of a contact lens.
[0005]
The polyquaternium 1 (Polyquatermium-l) (used under the brand name Polyquad (registered
trademark)) is one preservative in which it is known that there are a contact lens and
conformity. The polyquaternium 1 and other polymeric quaternary ammonium compounds are
used as the germicide in a contact lens care, a preservative, and an artifiCiaI-tear solution. For
example, US,5,037,647,B; refer to 4,525,346; and 4,407,791. The contact lens care product (a

https://www4._j-platpat.inpit.go.jp/cgi-bin/tran web cgi ejje‘?u:http://Www4._i-p1atpat.inpit... 6/18/2015

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 132



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 133

Patent & Utility Model Number Search(Detail) | J—PlatPat

multiple-purpose solution and a washing solution are included) of a o'ademark called Opti-Free
(registered trademark) 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 be locally 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) ] combined with boric acid. Although an ophthalmological
drug thing constituent suitable in order to use the ‘No. 929 patent Widi the polyquaternium 1
and a boric acid preservative system 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
OROPA tajine, either. Refer to three columns of 12-30 lines of the ‘No. 929 patent.
[0007]
(Summary of 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 OROPA tajine which contains a polymeric quaternary ammonium
compound (for example, polyquaternium 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 or controlling, and this method, The process of
prescribing locally for die patient the constituent which contains a polymeric quaternary
ammonium compound as an OROPA tajine or emedastine, and a preservative is included, and
this constituent is applied here, without remoVing a contact lens.
[0009]
(DETAILED DESCRIPTION) An
OROPA tajine is (2)7117(37dimethylamino propylidene)76,117hydrodibenzo [b,e]eoxepin 27
acetic acid. An OROPA tajine 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 OROPA tajine 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
another method, the “OROPA tajine“ used in this Description says both an OROPA tajine and its
salt which can be received pharmacologically. The most preferable form of an OROPA tajine 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) OROPA tajine.

[0010]
The chemical name ofemedastine is 1-(2-ethoxyethyl)-2-(4-methy|—1-homo piperazinyl)-
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 W about 0.0001 to 1% (w/v) ~
preferable, it is about 0.05% (w/v) of range most preferably about 0.005 to 0.1% (w/v). The
component of this emedastine may eXIst pharmacologically with the form of the salt which can
be received. Unless it is shown by another method, the “emedasu'ne” used in this Description
says both emedastine and its salt which can be received pharmacologically. The most
preferable form of emedastine 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 OROPA tajine, 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
ammonium 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 ammonium 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 ammonium compound is generally used in the constituent of the
present invention in about 0.00001 - 0% (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 polymeric quaternary ammonium compound of 0.05% (w/v) of
abbreviation.
[0013]
It is required to add boric acid to this constituent in order to atmin 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 contenis 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 boric aCld 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 W general ~ about 0.37 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 6.87.6 [ 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 possmle contains other excipients like
tonicity regulator (tonicity adjusting agents); buffer; chelating agent; and a pH adjuster if
needed. For example, sodium chloride, mannitol, etc. are; dibasic sodium phosphate which may
be used as an isotoniZing agent. ;, sodium hydroXide, chloride, etc. in which; disodium edetate
in which a sodium dihydrogenphosphate, p-hydroxy benzoate ester, boric acid, etc. may be
used as a buffer may be used as a chelating agent or stabilizer 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, hydroxypropylmethylcellulose (HPMC) and
hydroxyethyl cellulose (HEC) -- Ethyl hydroxyethyl cellulose, hydroxypropylcellulose, Methyl
cellulose and carboxymethyl cellulose; The carbomer. (For example, (hrbopol (registered
trademark)) the; polyvinyl alcohol; ~ the polyvinyl pyrrolidone; ~ the alginate; ~ the
carrageenin;, guar gum, karaya gum, agarose gum, locust bean (locust bean) gum, and
nanthan 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 of limiting the range of the
present invention at any points.
[0017]
[Table 1]
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[Table2]
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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 may be taken in other specific
forms or variations of them, wiljiout separating the present invention from the meaning or the
essential characteristics of the present invention. 50, it is considered that the embodiment
described above is illustration in all the aspects of affairs, and is not restrictive, and the range
of the present invention is shown by the Claims to which me twist was also rather attached by
the above-mentioned Description.
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CLAIMS

* NOTICES *

JPO and INPlT are not responsible for any
damages caused by the use of this translation.
1.This document has been translated by computer. So line translation may not
reflect the original precisely.
2”” shows the word which can not be translated.
3.1n the drawings, any words are not translated.

CLAIMS

[Claim(s)]
[Claim 1]A partial target sUitable for use by a patient who wears a contact lens may be
medicated, A constituent in which the consu'tuent does not contain a benzalkonium chloride
although it is a busy quantity type anljallergic composition and a polymeric quaternary
ammonium compound which can be received to an eye is included as the antiallergic effective
dose; of a drug chosen from 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 OROPA tajine
and whose antiallergic effective dose of an OROPA tajine is about 0.0001 to 5% (w/v).
[Claim 3]The constituent according to claim 2 whose aforementioned antiallergic effective dose
of an OROPA tajine 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 ofan OROPA tajine 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 emedastine 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 compound is the
polyquaternium 1. [Claim 9]The constituent according to claim 8 in which the aforementioned
polymeric quaternary ammonium compound eXists 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 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 group which
consists of tonicity 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 OROPA tajine 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 removing 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 OROPA tajine is about 0.0001 to 5% (w/v).
[Claim 141A way according to claim 13 the aforementioned OROPA tajine is olopatadine
hydrochloride, and the aforementioned antiallergic effective dose of an OROPA tajine 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
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16]A way according to claim 15 the aforementioned emedastine is emedastine difumarate and
the aforementioned antiallergic effective dose of emedastine is about 0.0884% (w/v). [Ciaim
17]A way according to claim 12 the aforementioned poiymeric quaternary ammonium
compound is the polyquaternium 1. [Claim 18]A way according to ciaim 17 the aforementioned
polymeric quaternary ammonium compound eXists in about 0.00001 , quantity of 3% (w/v) of
abbreviation. [Claim 19]A way are the method according to ciaim 12 and the aforementioned
constituent contains further one or more components chosen from a group which consists of
tonicity reguiator; 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 INP1'I' are not responsible for any
damages caused by the use of 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.
3.1n the drawings, any words are not translated.

CORRECTION 0R AMENDMENT

[Kind of official gazette]Printing of correction by regulation of Patent Law Article 17bis
[Section Type] The 2nd Type of the part III gate
[Publication date]l-ieisei 20(2008) February 14 (20082.14)

[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] A61K 31 / 335 (2006.01).A61K31/551 (2006.0
1) A61K 47/34 (2006
.01) A61P 27/02 (20
06.01) A61P 37/08 (
2006.01) C07D 313/12 (2005.01)
C07D 403/04 (2006.01)
[F11

AF‘V 2‘x’225Aa‘? 31/

55;A61K r17/3rflA6LP 2

7/02A6;P 37/08C07D3
13/17170717403/04

[Written Amendment]
[Filing date]Heisei 19(2007) December 19 (2007.12.19)
[Amendment 1]
[Document to be Amended]Description
[Item(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 weais a contact lens may be medicated, A constituent in which the constituent does not contain a
benzalkonium chloride although it is a busy quantity type antiallergic composition and a polymeric quaternary ammonium compound which can be received to an e
is included as the antiallergic effective dose; of a drug chosen from 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 OROPA tajine and whose antiallergic effective close of an OROPA taJIne is about
0.0001 to 5% (w/v).
[Claim 3]The constituent according to claim 2 whose aforementioned antiallergic effective dose of an OROPA tajine 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 (it
ofan OROPA tajine is about 0.1 to 0.25% (w/v).
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C aim 5]The constituent according to claim 1 whose aforementioned drug is emedastine and whose aforementioned antiallergic effective dose of emedastine is ab
0.0001 to 1% (w/v).
C aim 6]The constituent according to claim 5 whose aforementioned antiallergic effective dose of emedastine is about 0.005 to 0.1% (w/v).
C aim 7]The constituent according to claim 5 whose aforementioned emedastine is emedastine difumarate and whose aforementioned antiallergic effective dose c

emedastine is about 0.0884% (w/v).
C aim 8]The constituent according to claim 1 whose aforementioned polymeric quaternary ammonium compound is the polyquaternium 1.
Claim 9]The constituent according to claim 8 in which the aforementioned polymeric quaternary ammonium compound exisls in about 0.00001 - quantity of 3%

(w/v) of abbreviation.
C aim 10 The constituent according to claim 9 in which the aforementioned polymeric quaternary ammonium compound exists in about 0.001 - quantity of 0.1%

(w/v) of abbreViation.
C aim 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 groL

which conSists of toniCity regulator; buffer; chelating agent; pl-l adjuster; and a viscosity change agent.
C aim 12 Are a contact lens a constituent to allergyetake 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 OROPA tajine 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 removmg the contact lens, and the constituent does not contain a benzalkonium chloride.
C aim 13 The constituent according to claim 12 whose aforementioned drug is an OROPA tajine and whose aforementioned antiallergic effective dose of an OROP;

tajine is about 0.0001 to 5% (w/v).
C aim 14 The constituent according to claim 13 whose aforementioned OROPA tajine is olopatadine hydrochloride and whose aforementioned antiallergic effective

dose ofan OROPA tajine is about 0.1 to 0.25% (w/v).
Claim 15 The constituent according to claim 12 whose aforementioned drug is emedastine and whose aforementioned antiallergic effective dose of emedastine is

about 0.005 to 0.1% (w/v).
C aim 16 The constituent according to claim 15 whose aforementioned emedastine is emedastine difumarate and whose aforementioned antiallergic effective dosr

emedastine is about 0.0884% (w/v).
C aim 17 The constituent according to claim 12 whose aforementioned polymeric quaternary ammonium compound is the polyquaternium 1.
Claim 18 The constituent according to claim 17 in which the aforemenljoned polymeric quaternary ammonium compound @0513 in about 0.00001 - quantity of 3°,

(w/v) of abbreviation.
C aim 19 A constituent in which it is the constituent according to claim 12, and th_econstituent contains further one or more components chosen from a group wh

consisls of tonicity regulator; buffer; chelating agent; pH adjuster; and a Viscosity change agent.
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Acknowledgement Receipt will establish the filing date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

New International Application Filed with the USPTO as a Receiving Office
lfa 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 International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application No. Applicant(s)

14/304,124 GAMACHE ET AL.

Examiner

MY-CHAU T. TRAN

All participants (applicant appli ant’Crepresentative, PTO personnel):1)5_c0// 6‘MA: M (3)MY—CHAU T. TRAN.
(2) _- (4)___-

Date of interview: 25 June 2015.

Applicant-Initiated Interview Summary   

Type: [:i Telephonic [:I Video Conference
IX Personal [copy given to: El applicant El applicant's representative]

Exhibit shown or demonstration conducted: 1:! Yes [:I No.
if Yes, brief description:

 
Issues Discussed D101 D112 D102 D103 .Others(For each of the checked box(es) above, please describe below the issue It detailed description of the discussion)

Ciaim(s) discussed: AIM

Identification of prior art discussed: AW

Substance of interview
(For each issue discussed provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments arguments of any applied references etc" )

AWEJ % ”pewsém (’da 0/}Q%A Cfi acme/L 8‘ cs(94849sz

MOkla 2&4;
Applicant recordation instructions: The formal written reply to the last Office action must include the substance ofihe interview. (See MPEP
section 713.04). if a reply to the last Office action has already been filed, applicant is given a non-extendabie period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
. the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentabiilty and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

El Attachment

@e
U. S. Patent and Trademark Office
PTOL—413 (Rev 8/11/2010) Interview Summary Paper No. 20150625
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UNITED STATES DEPARTMENT OF COMIIERCE
T’niled Slut es Pal enl and Trademark Office
Address: COIVIIVIISSIONER FOR PATENTS

P O. Box 1450
Alexandria Virginia 22313-1450www Ilsplo gov

 

14/304,124 06/13/2014 Daniel A. Gamuche PAT9039887USAC‘NT 1002

AI [CON
1p LEGAL TRAN, MY CHAT: T
6201 SOUTH FREEWAY

FORT WORTH, TX 76134 ART UNIT PAPER NUMBER
1629

NOTIFICATION DATE DELIVERY MODE

07/06/2015 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):

patentdocketing @alcon.c0m

PTOL790A (Rev. 04/07)
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Application No. Applicant(s)

14/304,124 GAMACHE ET AL.

Examiner

MY-CHAU T. TRAN

All participants (applicant appli ant’Crepresentative, PTO personnel):1)5_c0// 6‘MA: M (3)MY—CHAU T. TRAN.
(2) _- (4)___-

Date of interview: 25 June 2015.

Applicant-Initiated Interview Summary   

Type: [:i Telephonic [:I Video Conference
IX Personal [copy given to: El applicant El applicant's representative]

Exhibit shown or demonstration conducted: 1:! Yes [:I No.
if Yes, brief description:

 
Issues Discussed D101 D112 D102 D103 .Others(For each of the checked box(es) above, please describe below the issue It detailed description of the discussion)

Ciaim(s) discussed: AIM

Identification of prior art discussed: AW

Substance of interview
(For each issue discussed provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments arguments of any applied references etc" )

AWEJ % ”pewsém (’da 0/}Q%A Cfi acme/L 8‘ cs(94849sz

MOkla 2&4;
Applicant recordation instructions: The formal written reply to the last Office action must include the substance ofihe interview. (See MPEP
section 713.04). if a reply to the last Office action has already been filed, applicant is given a non-extendabie period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
. the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentabiilty and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

El Attachment

@e
U. S. Patent and Trademark Office
PTOL—413 (Rev 8/11/2010) Interview Summary Paper No. 20150625
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SBIOBa (01-10)
Approved for use through 071312012. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

Application Number 14304124 

Filing Date

Art Unit

2014-06-13

First Named Inventor Daniel A. Gamache

1 629 

Examiner Name I TRAN, MY CHAU T
  
Attorney Docket Number PAT903988—US-CNT

  
 

 

U.S.PATENTS Remove 

Patent Number K'nd Issue DateCode1
Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear 

If you wish to add additional US. Patent citatio

 
U.S.PATENT APPLIC

n information please click the Add button.

 

ATION PUBLICATIONS

Add

Remove 

Examiner
Initial“

Cite No
Publication Kind Publication
Number Code1 Date

20030055102 A1 2003—03—20

 Name of Patentee or Applicant
of cited Document

 

Castillo et al.

 Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove 

Examiner Cite Foreign Document Country Kind
Number3 Code2 i Code4

  
Name of Patentee or

Applicant of cited
Document

Publication
Date

   
Pages,Columns,Lines
where Relevant

Passages or Relevant
Figures Appear

T5

 

  
  
 

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

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite 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), T5
publisher, city and/or country where published.

 

Add

Remove
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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 I Daniel A. Gamache
Art Unit 1629

Examiner Name TRAN MY CHAU T

Attorney Docket Number PAT903988—US—CNT

 

   
 

  
 

 

If you wish to add additional non-patent literature document citation information please click the Add button Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 it possible. 5 Applicant is to place a check mark here if
English language translation 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 I 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 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

I:I 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.

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

|:| A certification 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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. 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, US.
Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 US. 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 US. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of 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 5.

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, when the individual has requested assistance from the
Member with 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
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 record 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 management practices 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 any other relevant (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 be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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 ChappIe/Candy Sanders

Attorney Docket Number: PAT903988—US-CNT

 
Filed as Large Entity 

Filing Fees for Utility under 35 USC111(a)
 

Sub-Total in

USD($)Description Fee Code Quantity Amount
 

Basic Filing: 

Pages: 

Claims:
 

Miscellaneous-Filing: 

Petition:
 

Patent-Appeals-and-lnterference: 

Post-Al|owance—and-Post-lssuance:
 

Extension-of—Time:
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Sub-Total in

Description Fee Code Quantity Amount USD($)

Miscellaneous:

Submission- Information Disclosure Stmt 1806 180 180

Total in USD ($) 180  
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Electronic Acknowledgement Receipt

 

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:

Customer Number:

Filer:

Daniel A. Gamache

26356

Scott ChappIe/Candy Sanders
 

Filer Authorized By:

Attorney Docket Number:

Scott Chapple

PAT903988—US-CNT

 
Receipt Date: 11-AUG-2015

Filing Date: 13—JUN-2014

Time Stamp: 17:01:49
 

Application Type: Utility under 35 USC111(a)
 

Payment information:

Submitted with Payment yes

 

 

Payment Type Deposit Account

Payment was successfully received in RAM $ 180

RAM confirmation Number 3639

Deposit Account 010682

Authorized User

 
SANDERS, CANDY 

 
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 CPR Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CPR 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 (Document supply 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)

 

 

   
Warnings:

File Listing:

Document . . . File Size(Bytes)/ Multi PagesDocument Descrl tIon File Name . . .
Number P Message Digest Part /.2Ip (Ifappl.)

PAT903988—US- 44464

1 Transmittal Letter CNT_201S—08-11_|DS_Transmit no 2
tal_Letter_.pdf e66a88b5/lb87e4980cbalabfflsifd69c18bSUan

 

Information: 

_ _ 612184

Information Disclosure Statement (IDS) PAT903988 US l no 4   
 

2 Form (SBOB) CNT_2015-08—11_|DS_FI|lable__.pdf (Di(7:524d299493421b251f3bn378i9I6b7f-’I

Warnings: 

Information:     
 

30557

3 Fee Worksheet (SB06) fee—info.pdf no 29b0m3dC(923363ddBdb77c607ae87c€b374a“

Warnings: 

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan 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 clue course.

New International Application Filed with the USPTO as a Receiving Office
lfa 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 International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

 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

Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

This paper is being filed:

IZI supplemental to the Information Disclosure Statement filed June 22, 2015.

El within three months of the filing date of the application. Therefore, no fees are required.

I:I 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.

I:I This Information Disclosure Statement is being filed in accordance with 37 C.F.R.

§1.97(c) or 37 C.F.R. §1.97(d).

IZI Payment of 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/OSA/B.

I:I The asterisked references were cited in the International Search. Copies of these

references are enclosed herewith.

I:I The asterisked references are of record in parent Application No. filed , and

copies are available therein.

I:I Copies of the non-asterisked references are enclosed herewith.

I:I Some of 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 Examiner is requested to consider the foregoing information in relation to this application

and indicate that each reference was considered by returning a copy of the initialed

PTO/SB/08A/B form(s).

IZI Certificate under 37 C.F.R. §1.704(d1: I, the undersigned Attorney, hereby certify 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 application and

that this communication was not received by any individual designated in § 1.56(c) more

than thirty days prior to the filing of the information disclosure statement.

IZI Certificate under 37 C.F.R. §1.97§eig1i: I, the undersigned Attorney, hereby certify 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.

I] Statement under 37 C.F.R. §1.97(e)(2): I, the undersigned Attorney, hereby certify 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 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 COMIIERCE
T’niled Slut es Pal enl and Trademark Office
Address: COIVIIVIISSIONER FOR PATENTS

P O. Box 1450
Alexandria Virginia 22313-1450www Ilsplo gov

 

14/304,124 06/13/2014 Daniel A. Gamuche PAT9039887USAC‘NT 1002

AI [CON
1p LEGAL TRAN, MY CHAT: T
6201 SOUTH FREEWAY

FORT WORTH, TX 76134 ART UNIT PAPER NUMBER
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):

patentdocketing @alcon.c0m

PTOL790A (Rev. 04/07)
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Application No. Applicant(s)
 14/304,124 GAMACHE ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)

MY—CHAU T. TRAN 1629 if?“  
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE §MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1 136( a) In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date oi this communication.

, If NO period for reply is speCIfied above, the maximum statutory period will apply and WIII expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received bythe Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

   

Status

1)IZI Responsive to communication(s) filed on 08/11/2015.

[I A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)l:l This action is FINAL. 2b)IXI This action is non-final.

3)I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims*

5)|Z| Claim(s) w is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)I:I Claim(s)_ is/are allowed.

7)|ZI Claim(s) 26-31 and 33-38 is/are rejected.

8)|Z| Claim(s) 32 and 39 is/are objected to.

9)|:| Claim((3) 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

1 or send an inquiry to PPeredbackchuspto.qov.

 

S  htt z/lwvrwpsotooov/ atents/init events/ itiindex.‘   

Application Papers

10)I:I The specification is objected to by the Examiner.

11)IZ The drawing(s) filed on 06/13/2014 is/are: a)|Zl accepted or b)I:I objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)|:l All b)I:I Some” c)|:l None of the:

1.I:I Certified copies of the priority documents have been received.

2.|:I Certified copies of the priority documents have been received in Application No. .

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

 

 

 
Attachment(s)

1) IX Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
_ . Paper No(s)/Mai| Date.

2) IX Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/Oeb) 4 I:I Oth _Paper No(s)/Mai| Date See Continuation Sheet. I er. —
U.S. Patent and Trademark Ollice
3TOL7325 (Rev 11713) Office Action Summary Part of Paper No./Mai| 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/OB), Paper No(s)/Mai| Date :6/18/14; 6/26/14; 6/22/15; &
8/11/15.

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 159



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 160

Application/Control Number: 14/304,12 Page 2

Art Unit: 1629

DETAILED ACTION

Application and Claims Status

1. Applicant’s amendment and response filed on 03/02/2015 are acknowledged and entered.

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 under consideration in this Office

Action.

3. The present application is being examined under the pre-AIA first to invent provisions.

Priority

4. This instant application is a continuation (CON) of 13/475,607 that was filed 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 (lDSs) that were filed on 06/18/2014; 06/26/2014;

06/22/2015; and 08/ l 1/2015 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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(h) CONCLUSION7The specification 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-AIA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention

7. Claims 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 inventor or a joint inventor, or for pre-AIA the applicant regards as the

invention.

A. Claim 26 recite the limitation of “a oyolodextrin selectedfrom the group

consisting of SAE—fl—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{yclodextrin’ 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—AIA),

second paragraph.

B. Claim 33 recite the limitation of “a oyolodextrin 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 bounds of the

Markush group regarding the instant claimed "cyclodextrin’. That is the compound of

‘hydroxjpropyl—y—cyolodextrin’ is recited twice. Therefore. claim 33 and its dependent
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9.

claims are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second

paragraph.

The following is a quotation of 35 U.S.C. 112(d):

(d) REFERENCE IN DEPENDENT FORMS.7Subject to subsection (e), a claim in dependent form
shall contain a reference to a claim previously set forth and then specify a further limitation of the
subject matter claimed. A claim in dependent form shall be construed to incorporate by reference all the
limitations of the claim to which it refers.

The following is a quotation of 35 U.S.C. l 12 (pre—AIA), fourth paragraph:

Subject to the [fifth paragraph of 35 U.S.C. 112 (preAAIAfl, a claim in dependent form shall contain a
reference to a claim previously set forth and then specify a further limitation of the subject matter
claimed. A claim in dependent form shall be construed to incorporate by reference all the limitations of
the claim to which it refers.

Claim 34 is rejected under 35 U.S.C. 112(d) or pre-AlA 35 U.S.C. 112, 4th paragraph, as

being of improper dependent form for failing to further limit the subject matter of the claim upon

which it depends, or for failing to include all the limitations of the claim upon which it depends.

Here, claim 33 for which instant claim 34 depends recite the limitation/compound of

“benzalkonium chloride”, and as a result instant claim 34 fails to further limit 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.

10.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
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improper timewise extension of the “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 obvious over, the reference claim(s). See, e.g., In. re Berg, 140 F.3d

1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.

Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. I985); In. re Van. Orrmm, 686

F.2d 937, 214 USPQ 761 (‘CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA

1970); and In re Thoringl‘on, 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 made as a 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 AIA as explained in MPEP § 2159. See MPEP §§

706.02(1)(1) — 706.02(1)(‘3) for applications not subject to examination under the first inventor to

file provisions of the AIA. 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 wwwus )tOflov/formsi. The filing 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/AIA/26) should be

used. A web-based eTerminal Disclaimer may be filled 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

hELI:gassing..12£51.).:9.germ};is.n.I.sin1:95;.:2s5111leis.£512.21:slangelelD;1n£9;Li$n.

11. Claims 26-29 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1-3 of US. Patent N 0. 8,791,154 B2 (hereinafter refers to as Gamache

et al.). Although the claims at 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 Gamache et 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

treatment of 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 of the instant application is generic to the composition of

Gamache et al. or in other word claims 26-29 are anticipated by claims 1-3 of US. Patent N 0.

8,791,154 B2.

Hence, the examined claims would be obvious over the claims of US. 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 US Patent No. 8,791,154 B2 (hereinafter refers to as Gamache

et al.). Although the claims at 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 Gamache et 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—B—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 W/V % 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

treatment of ocular allergic

at least 0.67 w/v ‘70 but no greater than

dissolved in the solution; 2.0 w/v % to
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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/v%, the concentration of

polyvinylpyrrolidone is 2.0 w/v% to 6.0 SAE—B—cyclodextrin, HP—y—cyclodextrin,
W/v% and the concentration of

cyclodextrin is at least 0.5 W/v% but no

from the group consisting of

HP—B—cyclodextrin and combinations

 

 

greater than 2.0 w/v%. 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

Gamache et al. 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

Gamache et al.). Although the claims at 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 Gamache et al. have similar structural features.

14/304,124 US 8,791,154 B2 

33. An aqueous ophthalmic solution for 1. An aqueous ophthalmic solution for

treatment of ocular allergic

conjunctivitis, the solution comprising: at

least 0.67 w/v % olopatadine dissolved in

treatment of ocular allergic 

Novartis AG Exhibit 2001

Ayla Pharma LDC v. Novartis AG
IPR2020-00295

Page 166



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 167

Application/Control Number: 14/304,12

Art Unit: 1629

Page 9

 

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—cyclodextiin;

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

Gamache et al. 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 2| and 22 of U.S. Patent No. 8,791,154 B2 (hereinafter refers to

as Gamache et al.). Although the claims at 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 Gamache et al. have similar structural features.
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14/304,124

33. 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 cyclodextiin

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 w/v%.

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 ‘70

hydroxypropyl—y—cyclodextrin; greater
than 0.003 w/v % but less than 0.03 w/v

% benzalkonium chloride; and water;

wherein the pH of the 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 %

hydroxypropylmethyl cellulose.

That is the composition of the instant application is generic to the composition of

Gamache et a1. 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 obvious over the 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 including all 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 whose telephone number is 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 number for the

organization where this application or proceeding is assigned is 571—273—8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see htt ://pair--Llirect.usptogov. 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—CHAU T. TRAN/

Primary Examiner, Art Unit 1629 February 8’ 2016
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and (SINGH-ONKAR-N$.in.)

(GAMACHE-DANIEL-A$.in. ) and ‘ ASSIGNEE 02—08—2016
(ALANI—LAMAN$.in. ) and
(GHOSH-MALAY$.in. ) and

(GALAN-FRANCISCO-JAVIER$.in. ) and
(PERDIGUER-NURIA-CARRERAS$.in. )

(GAMACHE-DANIEL-A$.in. ) and ‘ ASSIGNEE 02—08—2016

(ALANI-LAMAN$.in. ) and
(GHOSH-MALAY$.in. ) and

(GALAN-FRANCISCO-JAVIER$.in. )

(GAMACHE-DANIEL-A$.in. ) and ‘ ‘ ASSIGNEE 02—08—2016
(ALANI—LAMAN$.in. ) and
(GHOSH-MALAY$.in. ) and

(GALAN-FRANCISCO-JAVIER$.in. ) and
(SINGH-ONKAR-N$.in. )

 
olopatadine.clm. and PGPB, n/a ADJ YES ASSIGNEE 02—08—2016

(GAMACHE-DANIEL-A$.in. ) USP’l‘,
USOC,
EPAB,
JPAB,
DWPI,
TDBD,

DJPrior Art Searches
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FPRS

olopatadine.clm. and PGPB, ASSIGNEE 02—08—2016

(ALANI-LAMAN$.in. ) USPT,
USOC,
EPAB,
JPAB,
DWPI,
TDBD,
FPRS

olopatadine.clm. and PGPB, ‘ ASSIGNEE 02—08—2016
(GHOSH-MALAY$.in. ) USP’l',

USOC,
EPAB,
JPAB,
DWPI,
TDBD,
FPRS

olopatadine.clm. and PGPB, ASSK iNEE 02—08 2016
(GALAN-FRANCISCO-JAVIER$.in. ) [JSP'1',

U S 0C,
EPAB ,
JFAB,
DWPL
TDBD,
FPRS

olopatadine.clm. and PGPB, A ASSIGNEE 02-08-2016
(PERDIGUER-NURlA-CARRERAS$.in. ) USPT,

USOC,
EPAB,
JPAB,
DWPI,
TDBD,
FPRS

olopatadine.clm. and PGPB, ASSIGNEE 02-08-2016
(SlNGH-ONKAR-N$.in. ) USPT,

USOC,
EPAB,
JPAB,
DWPI,
TDBD,
FPRS

ALCON RESEARCH$.as. PGPB, n/a ADJ YES ASSIGNEE 02-08-2016
USPT,
USOC,
EPAB,

JPAB,

Prior Art Searches 4
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DWPI,
TDBD,
FPRS

olopatadine.clm. and (ALCON ASSIGNEE 02—08—2016

RESEARCH$.as. )

(ophthalmic (formulation or PGPB, ASSIGNEE 02—08—2016
composition)).clm. and (olopatadine.clm. USPT,

and GAMACHE-DANIEL-A$.in.) USOC,
EPAB,
JPAB,
DWPI,
TDBD,
FPRS

(ophthalmic (formulation or PGPB, ‘ ASSIGNEE 02—08—2016
composition)).clm. and (olopatadine.clm. USP’l‘,

and SINGH-ONKAR-N$.in.) USOC,
EPAB,
JPAB,
DWPI,
TDBD,
FPRS

(ophthalmic (formulation or PGPB, ASSIGNEE 02-08 2016
composition)).clm. and (olopatadine.clm. USPT,

and ALCON RESEARCH$.as. ) USOC,
EPAB,
JPAB,
DWPl,
TDBD,
FPRS

(A61K47/40 or B82Y5/00 or A61K47/10 0r PGPB, ASSIGNEE 02—08—2016
C08L5/16 or C08B37/0015 or A61K9/08 or USPT,

A61K47/48969 or A61K47/32 or U SOC

A61K31/335 or A61K9/0048)![CPC, CPCL]

(A61K31/335 | A61K47/40 | A61K9/0048 | ASSIGNEE 02-08 2016

A61K9/08)![CPC, CPCL]

(olopatadine same ((mass ratio) or dos$4 or PGPB, 91 ADJ YES ASSIGNEE 02-08-2016
concentrat$3 or ((weight or WT) same USPT,
(percent or (per cent) or "% ")))) and USOC

((A61K47/40 or B82Y5/00 or A61K47/10 or
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C08L5/16 or C08B37/0015 0r A61K9/08 or
A61K47/48969 or A61K47/32 or

A61K31/335 or A61K9/0048)![CPC, CPCL]
)

(hydroxypropyl near3 cyclodextrin) and

((olopatadine same ((mass ratio) or dos$4
or concentrat$3 or ((weight or WT) same

(percent or (per cent) or "% ")))) and
(A61K47/40 or B82Y5/00 or A61K47/10 or
C08L5/16 or C08B37/0015 or A61K9/08 or

A61K47/48969 or A61K47/32 or

A61K31/335 or A61K9/0048)![CPC, CPCL]
)

(polyvinylpyrrolidone same (benzalkonium
chloride) same borate) and

((hydroxypropyl near3 cyclodextrin) and
(olopatadine same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or "% ")))) and

(A61K47/40 or B82Y5/00 or A61K47/10 or
C08L5/16 or C08B37/0015 or A61K9/08 or

A61K47/48969 or A61K47/32 or

A61K31/335 or A61K9/0048)![CPC, CPCL]
)

(olopatadine same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or " % ")))) and

((A61K31/335 | A61K47/40 | A61K9/0048 |

A61K9/08)![CPC, CPCL] )

(hydroxypropyl near3 cyclodextrin) and PGPB,
((olopatadine same ((mass ratio) or dos$4 USP’l',

or concentrat$3 or ((weight or WT) same U SOC
(percent or (per cent) or " % ")))) and

(A61K31/335 | A61K47/40 | A61K9/0048 |
A61K9/08)![CPC, CPCL] )

(polyvinylpyrrolidone same (benzalkonium PGPB,
chloride) same borate) and USPT,

((hydroxypropyl near3 cyclodextrin) and U SOC
(olopatadine same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or " % ")))) and

(A61K31/335 | A61K47/40 | A61K9/0048 |
A61K9/08)![CPC, CPCL] )

(514/449, 450)![CCLS] PGPB,
USPT,
USOC

Prior Art Searches

2

8

2

2

3

2

A

A

A

Y

ADJ

PS

I.

DJ

DJ

DJ

ADJ
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(514/777, 778)![CCLS]

(olopatadine same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or "% ")))) and

((514/449, 450)![CCLS] )

(hydroxypropyl near3 cyclodextrin) and
((olopatadine same ((mass ratio) or dos$4

or concentrat$3 or ((weight or WT) same
(percent or (per cent) or " % ")))) and

(514/449, 450)![C CLS] )

(polyvinylpyrrolidone same (benzalkonium
chloride) same borate) and

((hydroxypropyl near3 cyclodextrin) and
(olopatadine same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or " % ")))) and

(514/449, 450)![C CLS] )

(olopatadine same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or "% ")))) and

((514/777, 778)![CCLS] )

(olopatadine same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or "% ")))) and

(hydroxypropyl near3 cyclodextrin)

(olopatadine same ((mass ratio) or dos$4 or
concentrat$3 or ((weight or WT) same
(percent or (per cent) or "% ")))) and
(hydroxypropyl near3 cyclodextrin)

(polyvinylpyrrolidone same (benzalkonium
chloride) same borate) and ((olopatadine

same ((mass ratio) or dos$4 or

concentrat$3 or ((weight or WT) same
(percent or (per cent) or " % ")))) and

(hydroxypropyl near3 cyclodextrin) )

(CAC model) and ((olopatadine same
((mass ratio) or dos$4 or concentrat$3 or

((weight or WT) same (percent or (per
cent) or "%")))) and (hydroxypropyl near3

cyclodextrin) )

PGPB,
USP’l',
USOC

PGPB,

USPT,
Usoc

PGPB,
USPT,
U SOC

()3 U1

DJ 0

ADJ

 
YES

ASSIGNEE 02—08—2016

ASSIGNEE 02—08—2016

ASSIGNEE 02—08—2016

ASSIGNEE ()2 08-2016

ASSIGNEE 02-08 2016

ASSIGNEE 02 08 2016

ASSIGNEE 02—08—2016

ASSIGNEE 02—08—2016

ASSIGNEE 02—08—2016
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SciFinder® Page 1
Session Began February 08, 2016 at 11 :02 AM

Task Began February 08, 2016 11:03 AM

Explore references by patent: ( ID 1)
Patent Number: US20140296328

Answer Type: References
Result Count: 1

Detailed display
From ID: 1

Type: High concentration olopatadine ophthalmic composition

Retrieve substance information in 1 reference (ID 2)
From ID: 1

Uses

Answer Type: Substances
Result Count: 6

Retrieve reference information in 6 substances (ID 3)
From ID: 2

Uses

Answer Type: References
Result Count: 237044

Refine by research topic (ID 4)

Research Topic: olopatadine
From ID: 3

Answer Type: References
Result Count: 661

Refine by research topic (ID 5)

Research Topic: hydroxypropyI-beta-cyclodextrin
From ID: 4

Answer Type: References
Result Count: 4

Detailed display
From ID: 5

Type: Drug delivery systems containing inclusion complexes of olopatadine with
hydroxyalky|——cyc|0dextrin

Detailed display
From ID: 5

Type: Ophthalmic formulation of a selective cyclooxygenase—2 inhibitory drug

Refine by research topic (ID 6)

Research Topic: polyvinylpyrrolidone
From ID: 4

Answer Type: References
Result Count: 37

Refine by research topic (ID 7)

Research Topic: benzalkonium chloride
From ID: 6

Answer Type: References
Result Count: 2
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Detailed display
From ID:

Type:

Refine by research topic (ID 8)

Research Topic:
From ID:

Answer Type:
Result Count:

SciFinder®

7

Compositions comprising azelastine

borate

6

References
4

Task Began February 08, 201611:23 AM

Explore substances by SUBSTRUCTURE

  

 
Candidates:

Candidates Selected (ID 10)

Answer Type:
Result Count:

Retrieve reference information in 155 substances (ID 11)
From ID:

Uses

Answer Type:
Result Count:

Refine by research topic (ID 12)

Research Topic:
From ID:

Answer Type:
Result Count:

Refine by research topic (ID 13)

Research Topic:
From ID:

Answer Type:
Result Count:

Refine by research topic (ID 14)

Research Topic:
From ID:

 

{3 »a’

 

Double bond geometry as drawn
Substances

155

10

References

81 1

ophthalmic
1 1

References

252

olopatadine
1 2

References

249

benzalkonium chloride

13

Page 2
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SciFinder® Page 3
Answer Type: References
Result Count: 17

Refine by research topic (ID 15)

Research Topic: borate
From ID: 14

Answer Type: References
Result Count: 1

Refine by research topic (ID 16)

Research Topic: hydroxypropyI—beta—cyclodextrin
From ID: 13

Answer Type: References
Result Count: 1

Detailed display
From ID: 16

Type: Ophthalmic formulation of a selective cyclooxygenase-2 inhibitory drug

Refine by research topic (ID 17)

Research Topic: hydroxypropyI—beta—cyclodextrin
From ID: 11

Answer Type: References
Result Count: 4

Task Began February 08, 2016 11:26 AM

Explore references by research topic: olopatadine and "hydroxypropyI-beta-cyclodextrin"

Research Topic: olopatadine and "hydroxypropyI-beta-cyclodextrin”
Result Count: 5

Candidates Selected (ID 18)

1 reference was found containing ”olopatadine and ”hydroxypropyI-beta-
cyclodextrin”" as entered.

5 references were found containing both of the concepts "olopatadine” and
”hydroxypropyl beta cyclodextrin”.

11488 references were found containing either the concept "olopatadine” or the
concept ”hydroxypropyl beta cyclodextrin".

Answer Type: References
Result Count: 1 1488

Refine by research topic (ID 19)

Research Topic: olopatadine
From ID: 18

Answer Type: References
Result Count: 813

Refine by research topic (ID 20)

Research Topic: hydroxypropyI-beta-cyclodextrin
From ID: 19

Answer Type: References
Result Count: 5

Detailed display
From ID: 20

Type: Ophthalmic formulation of a selective cyclooxygenase—2 inhibitory drug

Refine by research topic (ID 21)
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SciFinder® Page 4
Research Topic: polyvinylpyrrolidone
From ID: 19

Answer Type: References
Result Count: 38

Refine by research topic (ID 22)

Research Topic: cyclodextrin
From ID: 21

Answer Type: References
Result Count: 6

Detailed display
From ID: 22

Type: High concentration olopatadine ophthalmic composition

Refine by research topic (ID 23)

Research Topic: benzalkonium chloride
From ID: 22

No answers

Refine by research topic (ID 24)

Research Topic: borate
From ID: 22

No answers

Copyright © 2016 American Chemical Society. All Rights Reserved.

Copyright © 1994-2016 Sun Microsystems,lnc All Rights Reserved. (Java runtime enVironment)

Copyright © 2016, Yahool Inc All Rights Reserved (YUI Base, Fonts Reset CSS)

Copyright © 200-2016, The Dojo Foundation. All Rights Reserved

Copyright © 2016 Exadel, Inc All Rights Reserved IJBoss RichFaces)

Copyright © 2002 InfoChem GmbH. All Rights Reserved. (IntoChern's reaction classilication program CLASSIFY)

The following copyright notice applies to Raphael only:Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the 'Soltware'), to

deal in the Software Without restriction, including Without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense and/or sell copies of the Software, and to permit persons to whom

the Software is furnished to do so, subject to the following conditions'The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software THE

SOFTWARE IS PROVIDED 'AS IS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR

A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE

SOFTWARE

The following copyright notice applies to Google Closure Templates only'Copyright 2009 Google Inc Licensed under the Apache License Version 2 0 {the ‘License'); you may not use this file except in

compliance with the License You may obtain a copy of the License athttp'n’www apache org/licenses/LICENSEr2 0Unless required by applicable law or agreed to in writing, software distributed under

the License is distributed on an ‘AS IS' BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specilic language governing permissions
and limitations underthe License.

Copyright (c) 2010, 2012 Adobe Systems Incorporated, All Rights Reserved, {Source Sans Pro)Licensed under the SIL Open Font License Version 1.1 {available at http Nscripts sil.org/OFL)

Copyright 200572013 The Dojo Foundation (Doio Toolkit)Licensed underthe Apache License, Version 2 O (the "License"), you may not use this file except in compliance with the License You may

obtain a copy ot the License at.http.//www.apache org/Iicenses/LICENSE-2 0Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS"

BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or impiied.See the License for the specific language governing permissions and limitations under the License.
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SciFinder® Page 5

Copyright (c) 2008 Dmitry Baranovskiy (Raphael) Licensed under the MIT License (available at' http'//opensource org/licenses/MITlPermission is hereby granted free of charge, to any person obtaining

a copy of this software and associated documentation files (the "Software") to deal in the Software without restriction, including Without limitation the rights to use, copy, modify, merge, publish,

distribute, sublicense. and/or sell copies of the Software, and to permit persons to whom the Soltware is furnished to do so, subyect to the tollowrng conditions.The above copyright notice and this

permission notice shall be included in all copies or substantial portions of the Software THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,

INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT IN NO EVENT SHALL THE AUTHORS OR

COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM. OUT OF OR IN

CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

CAplus 5M Copyright © 2016 American Chemical Society All Rights Reserved (The UK. patent material in this product/sewice is UK. Crown copyright and is made available with permission.

Copyright © Crown Copyright The French (FR) patent material in this product/serVice is made available from Institut National de la Propriete Industrielle IINPI).)

CAS REGISTRY HM: Copyright© 2016 American Chemical Society All Rights Reserved (Some records contain information from GenBank® . See also Benson D.A. Karsch-Mizarachi I , Lipman

D.J , Ostel J , Rapp B A, Wheeler D.L Genbank. Nucl Acids Res 28(1):15-18 (2000) Property values tagged with ID are from the ZIC/VINITI data file provided by InfoChem.) CAS Registry is a service

mark of the American Chemical Society GenBank is a registered trademark of the U S Library of Medicine

CASREACT ® . Copyright © 2016 American Chemical Society. All Rights Reserved. CASREACT contains reactions from CAS and from. ZIC/VINITI database {1974-1999) prowded by IntoChem, INPI

data prior to 1986. Biotranstormations database compiled under the direction 01 Professor Dr. Klaus Kieslich; organic reactions, portions copyright 1996-2006 John Wiley & Sons, Ltd., John Wiley and

Sons, Inc . Organic Reactions Inc., and Organic Syntheses Inc. Reproduced under license. All Rights Reserved.

CHEMCATS ® ' Copyright © 2016 American Chemical Society All Rights Reserved Chemical supplier information is supplied on an "as is" basis Full information regarding substance availability,

price, etc, is provided when you request supplier inlormation

CHEMLIST® Copyright© 2016 American Chemical Society All Rights Reserved.

MEDLINE ® ' is produced by the U S National Library of Medicine MEDLINE is a registered trademark of the U S National Library of Medicine
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CASE PAT903988—US-C NT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF Art Unit: 1629

Carreras Perdiguer , Nuria et aI. Examiner: Tran, My Chau T

APPLICATION NO: 14/304124 Conf. No.: 1002

FILED: June 13, 2014

FOR: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC
COMPOSITION

MS: Amendment
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE

Dear Sir 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 US. Patent Office

deems any fees to be deficient or absent, consider this paragraph such a request and authorization

to deduct said fees from Novartis DepositAccount No. 19-0134.

Allowance of the application is respectfully requested.

Amendments to the Claims are reflected in the listing of the claims which begins on

page 2 ofthis paper.

Remarks/Arguments begin on page 4 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-

fi-cyclodextrin hydreaeyprepyl—y-eyeledextrin and hydroxypropyl-v-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 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;
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a cyclodextrin selected from the group consisting of h drox ro l- -c clodextrin

hydrexyprepyl—y—eyeleelextrin 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): A solution 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 amended the 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 Re'ections 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-cyclodemin now reads hydroxypropyl- B-

cyclodextrin in order to overcome the rejection.

The Office Action rejected claim 34 as failing to further limit the claim from Which it depends.

Applicants have canceled claim 34 making this rejection moot.

ll. Double Patenting

The Office Action rejected claims 26-31 and 33-38 under the judicially created doctrine of

obviousness—type double patenting as being unpatentable over US 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 ofthe present application. Should

the Examiner have any questions regarding this Amendment, please feel free to contact the

undersigned attorney at the phone number listed 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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PTO/AIA/26 (04-14)
Approved for use through 07/31/2016. OMB 0651-0031

US. Patent and Trademark Office. US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection ofinformation unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING D°Cket Number (OPIional)
REJECTION OVER A “PRIOR” PATENT F”539055988-US-CNT

In re Application of: Gamache, Daniel et al.

Application No.: 14/304124

Filed: June 13, 2014

For: HIGH CONCENTRATION OLOPATADINE OPHTHALMIC COMPOSITION

The applicant, Alcon Research Ltd. , owner of 1_Qn percent interest in 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
beyond the expiration date of the full statutory term of prior patent No. 8791154 as the term of said prior patent is 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 patent later:

expires for failure to pay a maintenance fee;
is held unenforceable;
is found invalid by a court of competentjurisdiction;
is statutorily disclaimed in whole orterminally disclaimed under 37 CFR 1.321;
has all claims canceled by a reexamination certificate;
is reissued; or
is in any mannerterminated pricrtc the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. CI The undersigned is the applicant. Ifthe applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I 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

lScott A. Chapgle 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 become public. 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 which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount oftime you require to complete this form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 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,
pursuant to the requirements ofthe 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 purpose for which the information is used by the US. 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 US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment ofthe 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 underthe
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 ofJustice to determine whether
disclosure ofthese 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 evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
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, when the
individual has requested assistance from the Member with 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 forthe information in orderto perform a contract. Recipients of
information shall be required to comply with the requirements ofthe Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed underthe 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
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)).
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 ofthat 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 made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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 ofa 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 ifthe record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public 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, ifthe USPTO becomes aware of a violation or potential
violation of law or regulation.
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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

I:I 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.

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

X A certification statement is not submitted herewith.
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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 which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. 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, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 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 US. 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 US. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of 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 5.

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, when the individual has requested assistance from the
Member with 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
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 record 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 management practices 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 any other relevant (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 be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Description

The present invention relates to new chemioai compounds which have potent antihistamintc activity. to
processes for preparing them and to their use in medicine. 3919. Patent 623 259, Neth. Patent Appl. 6
407 758, Math. Patent App]. 6 411 861 and Beig. Patent 641 498 disclose a group of ttfldieikyiamino}
alkyiidene}-S,11-»dihydrootbenz{o,e}oxepins as psychotherapeutic agents the most outstanding of which
is the compound named, (11~(3—(dimethyiamtno)propyiidene}u5.tt“dihydrodibenzfib,e}oxepin), and heroin
after referred to by its generic name, doxepin. Doxepin has been accepted as an antidepressant in
human oiinicai chemotherapy and an antiprurittc for veterinary use.

Published European Patent Appiicatton No 130 555 discioses compounds of formula:

 
wherein R1 represents a cyano group, a 5-tetrazoiyt group, a carnamoyt group or ~COgFie [wherein Ra
represents a hydrogen atom, an aikyi group having 1 to 5 carbon atoms or a 1-(ethoxycamonyioxy)ethyi
group. and R2 represents a 4~eikyiptperszino group (wherein the aikyi group has “i to 5 carbon atoms), a
3-quinuciidinyiamino group or «X—(Ci-EQrNRaRs (wherein X represents uNHm, —$-- or ---O—, H4 and H5
are same or different and each represents an aikyi group having 1 to 5 carbon atoms and n represents 2
or 3); and the pharmaceutioaiiy aoceptabie acid addition saits or metai saits thereof, which compounds
are said to exhibit anti—anemic activity.

We have now discovered that a group of carboxytic acid derivatives of doxepin possess surprisingiy
potent aniihistaminic and amiasthmatic properties. in this invention, compound @-11-(3-(dimethyiamiho)-
propyi‘idene)~6,11-dihydrodibenz[b,s]oxepinw2-sarboxyiio acid exhibits extremeiy good antihistaminio acv
tivity in viva.

Aocordingiy this invention provides a compound of the formula (E).

  
cnrceztnnszna

H)

or a sait, ester or amide thereof; wherein R1 is ~OH2-C} or -Ct~ CH2~;
R2 and R3 are the same or different and are each hydrogen, Cw, aikyi or taken together with the nitro-
gen comprise a nitrogennoonteintng heterocyciic ring having four to six ring members; ,
R4 is a singte bond or a (31.7 bivatent aiiphatic hydrocarbon group and may be joined to the aromatic réng
system at the 2. 3, 8 or 9 positions. n is G to 3.

Of the compounds of formula (3) those of formuia (it). wherein R1 is as defined herein above. and R5 is
a singie bond or «CHeCHm, are preferred.

 
QHCthNtflfisiz

(fit

The most preferred compounds of formuie (it), are those of tormuia (13a) wherein R5 is as defined for
formuia (it)

2
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( rm

Examples of compounds of formula (ilAl include:

(1) (ZN ‘l«(ii—(Dimethyiamino)propylidsnsi~6, 1’ 1—dihydrodibenzlt),sioxepin—Z-oarhoxylio acid
{2) (EH ‘l«(it{Dimethylarninoiprcpyildenel-E, 1 1~clihydrcdibsnzios}oxepin—Z—oarboxylic acid
(3) (EH ‘lvia—iDEmethyleminoiprepylidens)-$, ‘l 1dilaydredibsnzib,sioxepino—carhoxyiic acid
(4) (EH l~(3-(Dlmethylarnino)propylidens)—B, t 1{ting/droolbenzlb,e]oxspin—a—carboxyllo acid
(5) (El-1 1-i3—{Elimeihylsminolpropylidensl—S, ‘l l~dii'aydrcdipermit),sjcxepin-a—csrbcxyiio acid
(a) (29-1 'l-(3—(Dimethylamino)propyliclens)—fi, ‘l 1 «tilhydrodihermit),ejuxepin—B-oarboxylio acici
(7') (EH 1~{3viDimethylaminolpropylidsneyli, 11"dihydrodioenzilo,ejoxeplnwg-carboxyiio acid
(3) (ZN ‘i ~(3—{i1iimethyiaminolpropylidene)~6, 1 1«dihydrodibenz[b,e]oxepin—Q—oarboxylic acid
(9) (El—11{3—iDimethylaminolprepylidenerfi, i 1 ~dihydrcdibenzib,s}oxepin~2-acrylic acid
(to) (2)41-(3-(Elimethyiamlno)pmpylidene)~8, ‘i1-dlhydrodlbenzfia,s]oxepin~2~acryllc acid

The compounds of the present invention exist in either the cis (Z) or trans (E) isomers (in relation to
the bridge oxygen in the case of formula {llA)). ii the compounds of formula (3) or (ii) contain a double
bond in the acid bearing side chain, Le. R4 or R5, there exists a second possibility at Z and E isomeric
forms. All such geommric isomers and the isomeric mixture of these compounds are included within the
scope of the present invention. Salts: amides and esters of the compounds of the formula (l) and (ll) are
included within the scope of the invention While esters and amides of the compounds of the formulae (3)
and (ii) have antihistamine activity in their own right, they may also be useful intermediates in the prepa—
ration of the carboxy compounds of the formulae (i) and (ti). Amines derived from ammonia:= primary
amines or amino acids, such as glycine, are particularly suitable, Suitable esters include conventional
ester groups known to be useful for protecting carboxyiic acid groups such as 01.5 alkyi esters wherein
the alkyi group is straight or branched chain and is optionally substituted by halogen“ Aikyl esters (01.4)
are particularly preterredl

Sclvates of the compounds of the iormulae (l) and ill) are also included within the scope of the
present invention. Preferred solvates include hydrates and 01—4 alkanoiates.

Salts of the mmpounds of formula (i) may be either acid addition salts or salts formed with the carbon-
ylic acid group. Acid addition salts are preferred but salts formed ircm the carboxyiic acid group may be
particularly useful in preparing the corresponding carboxy compound. When used in medicine, the salts
oi the compounds of formulae (it and {ii}- shculd lac both pharmacologically and pharmaceutimlly aecepb
able, but non pharmaceutically acceptable salts may conveniently be used to prepare the free active
compound or pharmaceutiosiiy acceptable salts thereof and are not excluded from the scope of this in
vention. Such phsnnacologicsily and pharmaceutically acceptable acid addition salts include, but are not
limited to, “dress prepared from the following acids: hydrochloric, sulphuric, nitric. phosphoric, maieio,
salicylic, toiuene-p—suiphonic. tartaric. citric, methanesuiphonlc. formic, malonic. issthionic, succinic,
naphthalene-2--suiphonic and benzenesulphcnic. Also, pharmaceutically acceptable salts can be pre--
pared as ammonium salts, alkaline metal or alkaline earth salts, such as sodium, potassium or calcium
salts of the carooxyiic acid group.

The present invention also provides analogous methods for preparing compounds of formula (l), for
example:

a) (i) A compound of formula (i) may be prepared via the well known Witiig method (ergo us. Patents
3,354,155 and 3,509,175) by reaction of a compound of formula (iii).

 
(HI)
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The Wittig reagent, PhaP=CH(CHz)nNR2R3; i.e., formula (W), is conveniently

(C5H5)3P==CH(CH2)HNR2R3 (iV)

prepared by reacting a compound of the formula PhaPCHz(CHg)nNR2RaBr, with a strong base, such as
sodium hydride or 01-3 aikyi iithium In a suitabie lnert soivent, such as tetrahydrofuran or dimethoxy-
ethane at or near room temperature. it wiii be appreciated by those skilied in the art or organic chemistry
that protection of the carboxy group may be deeirebie or required prior to the Wittig reaction and depre-tection after the reaction.

(it) A compound of formuia (i) aiso may be prepared via the well known Grignard conditions (do, Beigi
5.23 259) in which a Grignard reagent, i.e. RZFiaiiCHgCi-izCHgMg X where X is a halogen atom, is react”
ed with a compound of formula (iii), totiowed by dehydration with a strong acid,

b) A compound of tormuia (i) wherein R4 is a single bond can be prepared by carboxyiaiion of a com—
pound of formuia (V)

 
curcepnenzaa

(V)

wherein R1, R2, R3 and n are as defined, vicie supra and X is a hydrogen or halogen atom (suitably a bro-
mine or chiorine atom attached directly to the ring system in the 2, 3, 8 or 9 positionsr For example, a com
pound of iormuia (V) can be treated with a metaiating agent such as buiyi iiihiurn toliowed 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 iormuia (V) can be reacted with mag-
nesium in an appropriate solvent foliowed by reaction with carbon dioxide via the Grignard procedure
(The Merck index, ninth ad, page ONE-38. Merck and 00., Rahway. Biol. (1976):

c) A compound of formula (i) wherein R4 is other than a singie bond can be synthesized by reacting a
compound of formuia (V) (wherein X is a haiogen atom) with a compound of forrnuta (Vi),

CH2=CH—R5—CDFP .(vr)

wherein R5 is a (21—5 bivaient atiphatic hydrocarbon and iii? is a removaoie carooxytic acid protecting
group such as one derived from a reaction of the carboxylic acid group which has been activated (ed.
converted to an acyi chloride) with an aioohoi or amine. in some cases this reaction may need to be faciii-
tated by a pailadiunt cataiyst (J. Org. Chem. 42, 3903-3907 (1977)). A variation ofthis method involves a
reaction of a compound of iormuie (Vii) with a compound of formuia Vi in e simiiar manner, vide supra,
toiiowed by oataiytic reduction of the double bond in the carboxylic bearing side chain that ioiiowed by
the Wittig reaction described in Section or) (i) or (ii), vide supra. The oarboxyiic acid groups may then be
regenerated by deprotection it required.

d) When the preparation of a compound of the formuia (i) wherein R4 is CH=GH is required, a com»
pound of the tormuia (Vii)

 
{Vii}

wherein Pi1 is as defined; vide supra and X is haiogen can be reacted with acrylic acid or an acryiic acid
ester, with use of a catalyst if needed, by a method analogous to that described in b), vide supra, toi—
lowed by a Widig reaction as described in part a) (i) or (ii), vide supra, The carboxyiic: acid can be regen»
erated by deprotection if desired.
A compound offom'iuia (Vii) may be prepared by reacting a compound of formula (Viii)'
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(VIII)

wherein Fit and X are as defined, vide supra with a dehydrating agent such as (CFsCO)2O/BFa-OEtg.
(o) It is possible to convert one compound oi the formula (iii) to another compound of the formula (lll)

by methods well known to those skilled in the art. for example the reduction of one or more double bonds
or de-esteritication of an ester group or hydroiysis of an amide, followed by at Wittig reaction with
PhaPaCH2(CH2)nNR2Ha as described, vide supra.

(f) A compound or formula (Vii!) can be convened to a Grignard reagent or an organoiithium reagent
by methods well known to those skilled in the art (after protecting the Goat-l group) then reacted with
dimethyi formaniide to obtain the corresponding aldehyde. Such an aldehyde can be convened to an acid
by oxidation or reaction with a trialkyi phosphonium acetate or an equivalent. By methods well known in
the art of organic chemistry, after deprotectlng such an acid can be dehydrated as described in d), vide
supra to give a compound of formula (ill).

to) A compound of the formula (V) where X is halogen can be reacted with a metal (l) cyanide, such as
ouprous cyanide to give a corresponding oer'oonltriie derivative, which can then be converted to com»
pounds of formula {1), eg the carboxyiio acid via hydrolysis.
Those intermediates that are novei form an important further aspect of the present invention.

(it) interconversion of compounds of the tormula (l) is possible, e._o,., by hydrolysis of esters, amides
and by isomerization about the multiple bonds when such bonds are present or by selective reduction of
multiple bonds when such bonds are present.

The compounds of this invention having entiailergic activity may he used for the same indications as
ciinioaiiy used entiasthmatio compounds, namely to help to control bronchooonstriction or hroohospasm
characteristic of allergic asthma and exercise induced asthma and the symptoms of bronchuconstriction
and bronchospasm resulting trom acute or chronic bronchitis. The compounds are believed to inhibit the
release of autacoids lie. histamine, serotonin and the like) from mast coils and to inhibit directly the anti—
gen—induced production of histamine. Thus, they may be classified as mast cell stabilizers with antihistauminic action.

The compounds oi this invention having antihistamine activity may he used for the some indications as
clinically used antihistamines, namely to relieve detrimental symptoms (caused by histamine release) of
nasoi stuiilness due to colds and vasomotor rhinitis and tor the symptomatic control of allergic condi-
tions including nasal allergy, perennial rhinitis, urticaria, angioneurotic oedema. allergic conjunctivitis,
tood allergy. drug and serum reactions, insect bites and stings and desensitizing reactions. The com-
pound may also he used in conditions responsive to its antipruritic activity including allergic dermatoses,
neurcdermatitis, anogenitai pruritus, and pruritus of nonspecific origin such as eczema, and of specific
cause such as chickenpox, photosensitivity and sunburn. The present invention therefore provides a
method for the symptomatic treatment at allergic conditions by the administration of an effective amount
of a compound of formula (l). The present invention also provides a method for the antagonism oi endog—
enously released histamine by the administration of an effective amount of a compound of formula (l).
The compounds of formula (i) are substantially free from sedative effects.

The amount of active compound, is, a compound of formula. (i) required for use in the above conditions
will vary with the compound chosen, the route of administration and the condition and mammal undergoing
treatment, and is ultimately at the discretion of the physician. A suitable oral dose of the active cont-
pound for a mammal is in the range of from 0.003 to 1.0 mg per kilogram body weight per day; preferably
from 0.04 to 0.24 mg/kg. For example a typioai dose for a human recipient of compound (1 ), @4143"
(dimethylamino)propyiidene)-6,11~dihydrodibenzIo.e]oxepin-2—oarhoxyiic acid, as the hydrogen chioride
salt (see Example 7 and Table 1, vide infra) is between 0.03 and 9.1 mglkg body weight per day.

The desired daily dose is preterebly presented as from one to six sub- doses administered at appropri—
ate intervals throughout the day as needed. Where three subdoses of compounds of formula (i) are em~
played, each will preferably tie in the range of trom 0.014 to 0.08 ring/kg body weight; for example, a typi-
cal sub—dose of such a compound for a human recipient is between 1 and 20 mg, for example 4 or 8 mg.

While it is possible for a compound of formula (l) to be administered alone as the raw chemical, it is
preferable to present the compound oi ionnuie (i) as a pharmaceutical tormuietion. Thus, the present in-
vention also provides phenneoeutioai formulations, both for veterinary and tor human medical use,
which comprise a compound of formula (l) together with one or more pharmaceuticaiiy acceptable carri~
ere therefor and optionally any other therapeutic ingredients. For example, the active compound may be
formulated with a sympalhomimetic agent such as the deoongestent pseudoephedrine, an antimssive
such as codeine, an analgesic, an antiinftamrnatory, an antipyretic, or an expectorant. The carrier(s)
must be pharmaceuticaiiy 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 suitable for oral. rectal, topical, nasal, ophthalmic or parenteral
(including subcutaneous, lntramuscuiar 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 at pharmacy. All methods include the step of bringing the active com-
pound into association with a carrier which constitutes one or more accessory ingredients. in generai,
the tormulations are prepared by uniformly and intimately bringing the active compound into association
with a liquid carrier or a finely divided solid carrier or both and then, it necessary, shaping the product
into desired formulations.

Formulations of the present invention suitable for oral administration may be presented as discrete
units such as capsules, sachets, tablets or lozenges, each containing a predetermined amount of the ad
rive compound (defined herein as a compound of formula (ll); as a powder or granules; or a suspension
in an aqueous liquid or nonaqueous iiquid such as a syrup, and elixir, an emulsion or a draught. A tablet
may he made by compression or molding, optionally with one or more accessory ingredients. Compressed
tablets may be prepared by compressing in a suitable machine. with the active compound being in a tres-
fiowing form such as a powder or granules which is optionally mixed with a binder, disintegrant, iubricant,
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 molding in a suitable machine.

A syrup may he made by adding the active compound to a concentrated, aqueous solution of a sugar
for example sucrose to which may also be added any accessory ingredisnds). Such accessory ingredi-
entts} may include fiavourings, 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 or sorbitol, and suit-
able preservatives.

Formulations for rectal administration may be presented as a suppository with a usual carrier such as
cocoa butter, or hydrogenated tats or hydrogenated fatty carboxyiic acids.

Formulations suitable for parenteral administration conveniently comprise a sterile aqueous prepara-
tion of the active compound which is preferably isotonic with the blood of the recipient.

Nasal spray tormulations comprise purified aqueous solutions of the active compound with preserva-
tive agents and isotonic agents. Such formulations are adjusted to a pH and isotonic state oompatlbiewith the nasal mucous membranes.

Ophthalmic formulations are prepared by a similar method to the nasal spray except that the pH and
isotonic factors are adjusted to match that of the eye.

Topical formulations comprise the active compound dissolved or suspended in one or more media such
as mineral oii. petroieurn, polyhydroxy alcohots or other bases used for topical pharrnaoeuticai formula-
tions. The addition of other accessory ingredients, vids infra, may he desirable.

In addition to the aforementioned ingredients, the formulations oi this invention may further include
one or more accessory ingredientis) selected from diiuents. coffers, tiavouring agents, hinders, disinu
tsgrants, surface active agents, thickeners, lubricants. preservatives (including antioxidants) and the
like.

The present invention also provides the first use ofthe compounds of formula (i) in medicine.
The foliowing Examples are provided by the way of illustration of the present invention and should in

no way be construed as a limitation thereof. Ail temperatures indicated are in degrees Geisius

E ,I Z lideneExample 1: ~11vi3-Dimsth iamino roo ~5 1i~dih drodlhenzih eioxe in—2~carbox lic acid     

a) 2-Eromo~8,‘l ‘t~dihydrcdihenziheioxepimt1~one

2~Bromo~6, 11~dihydrodibenzi‘o,eloxepind1-one was prepared as described in US Patent 4,282,365,
mp. 132—134"C (Lit nap. 136—1BSGC). pmr (EMSQIdai 5: 8.13 (d, seas Hz, "lit, H1), 7.434.533 (m, 5H, arc-
mails), 7.07 (d. J=8.8 Hz, 1H, H4), 5.31 (s, 2H, CH20).

Analysis: Gated. tor C14HgBr02: C, 58.16; H, 3.14; Br, 27.64. Found: C, 58.21]; H, 3.18; Br, 27.73.

h) (E)i(_Z)—3-—(2~Bromo»6,‘l 1~dihydrodibensz,e]oxepinu1 ‘l~ylidene)~N,N4:iimethylpropylamins

Anhydrous 3-(dimethylamino)propyltriphenylphosphonium bromide hydrohromide (can g., 0.08 mole)
was suspended in 450 mi. of dry tetrahydror‘uran and 100 mi. of a solution of n~butyl tithlum in hexane (1.6
M) was added dropwise at 0°C under a nitrogen atmosphere during a 30 minute period. After an addition"
at 10 minutes, 2«bromo~8, i‘l«dihydrodibenz['o,sioxepin~1 i~one (16.8 g., 0.06 mole) in 156 rnLdry tetrahydro~
furan was added siowty to the deep red solution 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
other layer was concentrated under reduced pressure and the residue was suspended in water and then
acidified with 6N hydrochloric acid. The acidic aqueous layer was washed with hexanes and then was
concentrated to give a gummy residue. The residue was crystailizad from ethyi acetate/methanol to pro
vide 5.3 g. of pure 2~isorner as its hydrochloride salt, mp. 201—204°C. The mother liquor was chromatcu
graphed on a silica get column (Waters Associates uPrep. 500)- with ethyl acetate/methanol (8:2) to give
an additional 2.55 g. of pure Z—iscmer as the hydrochloride salt and 2.79 g. of Enisorner as its hydrochion
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ride salt, on). 230-2336. pmr (Z~isomer) (DMSOide) 5: 7.25-7.44 (m, 6H, aromatic). 6.81 {degenerate cl,
J=9.1 Hz, 1H. H4), 5.72 (r, deli Hz, 1H, CH5), 5.22 (s, 2H. GHgO), 3.15 (m, 2H, More). 2.70 (m, 2H.
CH2), 2.66 (s, 6H. NMez). pmr (ii-isomer) (DMSO/ds) 5: 7.23—7.50 (m, 6H, aromatic), 6.70 (d, JeBfi Hz,
1H, H4), 6.10 (t, .1272 Hz, 1H, (El-la) 5.15 (br s, 2H, CHZO), 3.07 (m, 2H, NCHa), 2.65 (5, SH. Nil/leg).
2.50 (to overlap with DMSO, 2H, CH2).

6) (2H ‘i"(a-(Dimethylamino)propylldene)—B, 11-dlhydrodibenzlbejoxepln12_earlocxylic acid (Compound 1)

A solution at n—butyi lithium in hexane (1.6 M, 3.5 ml.) was added dropwise to a solution of 1.8 9. pure
E)—3w(2~bmmo-6, 11mdlhydrodibenz[b,e]oxepin~1t~yiidene)»l\l.Nudlmethylpropylarnlne in 100 mL of dry
tetrahydroturan at 510°C under a nitrogen atmosphere. Alter the yetiowish—orange solution was stirred
at 413°C for to minutes. gaseous carbon dioxide was bubbled through the reaction medium to give a pale
yellow solution. The solution was allowed to warm gradually to 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 chloroton'n. Concentration of the chloroform and re“
crystallization of the residue from water gave 0.5 9. pure Z-2~cari3cxyilc acid, mp. 121-123=c. pmr
(CDCia) ti: 7.87 (d, J51 Hz, 1H, H1), 7.81 (Cid, J:7.8, 2.2 Hz, 1H, H3), 7.25—7.28 (m. 4H, aromatic), 6.82
(degenerate d. J=8.8 Hz, “ll-l, H4). 6.45 (br s. 1H, COzH), 5.50 (m, 1H, CH:), 5.20 (br s, 2H, @420), 2.92
(m, 4H, NCHgCHz), 2.66 (s, 6H, NMeg). ,

Analysis: Celod. for C2UH21N03’0.55 Hall): 0, 72.07; 'H, 6.68; N, 4.20. Found: C, 72.07: H, 6.69; N,4.13. .

d) (EH 'l~(3-(Dimethylamino)propylidlne)»6, 11~dihydrodi_benz[b,eloxepin-Z-oarboxylic acid (Compound 2).

Pure @~3»(2~brorno-5, 11-dihydrodlhenz[b,e]oxepin—11uylidene)-N,deimethylpropylarnlne (1.55 9., 4.3
mmoie), was treated under nitrogen in cold (403(2) tetrahydroturan (100 mi.) with 4.4 mmoie ct n-butyi
ilthiurn in hexane followed by gaseous carbon dioxide as deeeritaed for the Z~lsomer (Step C). '

isolation of the LE—Z—cartroxylie acid was achieved by through chromatography of the crude product
on a reverse phase (218 semlpreparative column eluted with 20% methanol in water (containing 0.1% tri—
ethylamine). Recrystallization of the solid product trorn water afforded 0.012 g of pure Em2~carbcxyilc
acid, mp. >20040 (decomp). pmr (CDGia) 8: 7.85 (d, J=2.0 Hz, 1H. H1). 7.06778 (m. 5H. aromatic},
6.47 (d, Julia Hz. 1H, H4), 6.28 (t, Jedi-.2 Hz, 1H, Cl-lm), 5.85 (m, 1H, ArCl-l). 4.70 (m, 1H, AICH), 2.43
(m, 4-H. NCHzCHg), 2.28 (5, 6H, NMea).

Analysis: Calcd. for Coneths-OEG H20: 0. 72.27; H, 6.57; N, 4.21. Found: C, 72.15; H, 6.46; N,4.22.

Example 2: (E)!!Z..)~1 1"(3-{Dimethylaminolgroeylidettejfihttfiihygjgggiben2;lee cxeginms-carboxylic acid

3) Methyl 2~(3~bromcphencxymethyl)benzoate

To a mixture of 3~brcmophenol {60 g, 0.35 mole) and ootassium carbonate (25 g, 0.18 mole) in 250 ml. of
N,N~dimethyltormamide was added methyl whrorno-Z-tcluate (65 g. 0.28 mole). The reaction mixture was
stirred at room temperature tor 18 hours. then heated on a steam bath for 3 hours. The mixture was
poured into ice-water, and the solids were collected by fittratlon and washed with water to give the crude
product. Analytical sample was obtained by recrystallization from methylene chidrldefhexanes, rap. 84-
85°C. pmr (CDCis) 5: 8.0 (m, 1H, He). 5.93769 (m. 7H. aromatic H), 5.47 (s, 2H, ArCHzO}, 3.89 (5, 3H.
COgCHa).

Anaiysls: Calcd. for 015ng 8:05: C. 58.09; H. 4.08; Br, 24.88. Found: C, 56.20; H, 4.12; Br, 24.77.

to) 2-(343mmophenoxy)methylbenzoic acid

Methyl 2~(3—bromophenoxy)methylbenzoate (34 g) was refluxed in a mixture of 100 mL of 10% sodium
hydroxide and 260 ml. of methanol for 3 hours. The reaction mixture was concentrated under reduced
pressure and water was added to the residue. The mixture was then acidified with concentrated hydro—
chloric acid. Extracting the acidic solution with ethyl acetate and then concentration of the organic layer
gave the 2-(anbromophenoxyhrlefl1ylbenzoic acid (35 g) mp. 156~159°C.pmr(CDGLa) 5:13.10 (m, 1H, H6),
6.84-7.74 (m, 7H. aromatic ii), 6.16 (br 5, 1H. COgH). 5.49 (s, 2H, ArCHao).

Analysis: Calcd. for Omitttflrfiez C, 54.74; H, 3.61: Br, 23.02. Found: C, 54fi5; H, 3.61; Br, 26.08.

c) S-Brcmo-G. ‘i 1-dihydrodibenz[b,eicxepln~11-one

A suspension of 2-{3uhromophenoxymethyllbenzoate (35 g, 0.11 mote) in 100 ml. of triilucrcaoetlc anhy—
clride containing 20 drops of boron triiluoride-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»
duoed pressure and chromatography of the residue on a silica gel column {Waters Associates, Prep
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500) with hexanelmethyiene chioride (70:30) gave the pure product (14 9). mp. 110‘! 1200. mm (CDGLS 6:
8.10 (d, .J:9.1 Hz, 11-1. 1-11). 7.90 (dd. 4:1.4. 7.6 Hz. 1H, Hm) 7.57 (cit, 321.4, 7.4, 7.4 Hz, 1H H8), 7.48 dt,
Jn1.4, 7.6, 7.6 Hz, 1H, H9), 7.36 (dd, J=1.3, 7.3 Hz, 1H, H7), 7.27 (d,J=1.8 Hz, H1, H4), 7.24 (dd, J=1.$, 9.1
Hz, 1H, Hz), 5.18 (s, 2H, ArCHzO}.

Anaiysis: Caicd. for 0.4H93r02: 0, 58.16; H, 3.14; Br, 27.64. Found: 0, 58.13; H, 3.19; Br, 27.72.

AV

0) (_l,-Z_)l(2_.’)=3—(3-Brome~6,11—dihydrodibenfibfiloxepinu‘i1-ytidene}uN,i\i-dimethytpropyiamine

Arahydraus 3-(dimethyiaminoipmpyitriphenyiphosphdnium bromide hydrobromide (24.5 g, 48.0 mmoie),
96 mmeie of nvhutyi iithium in hexane, and axbromo-S, 11«dihydrodibenzib,e]oxepin-11~cme (10 g, 34.6
mmole) were reacted in 580 mi. dry tetrahydroturan by the procedure of Exampie 1, step b. This provided
an @lgj-(tfi) iscmeric mixture at bromoemines (5.0 g). Recrystaiiization of haif at the mixtures (3.0 g)
from ethyi acetate gave 1.45 g of Z—isomer of ESSVa stereoisomeric purity (assayed by ’H—NMR) as. a
white soiid. pmr (CDCia) 5: 7.23~7.31 (m, 4H, aromatic H), 6.921705 (m, 3H, aremaiic; H), 5.91 (t, 1H, CH=.
7% Euisamer), 5.60 (t, 1H. 011:, 93% 2~isomer) 5.15 (very br s, 2H, Ami-120), 3.12 (m, 2H, CH2), 2.99
(m, 2H, NCHa), 2.73 (s, 6H, NMeg, 93% Zvisumer), 2.71 (S, 6H, NMez, 3% E-isomer).

Aneiysis: Ceicd. fer OrstoBrNOdfl H01: 0, 57.81; H, 5.33; N, 3.55. Found: C, 57.62; H, 5.33; N,3.54.

e) @iQJ1~(3~(Dimetl1yiamino)propyiidene)—6, 11-dihydr0dibenzihfijoxepin—S—carboxyiic acid
(Compounds 3/4)

An isomeric mixture gr; (1 :3) of 3v(3—bramo—e, 11dihydmdibeanb,e}—11-yiidenej—N,N—dimethytpro—
pylamine (3.0 g, 8.5 mmeie) in 150 ml. dry tetrahydroturan at -70°C- was reacted with 9.4 mmoie n-butyi
itthium in hexane renewed by gaseous carbon dioxide by the pmcedure of Example 1, step c, to provide
the sorresponding carboxyiic acids as an 1:32 (1:3) stereeisemeric mixture. The mixture was chromato-
graphed an a reverse phase PEP-1 semi-preparafive column with water/acetonitriie (87:13) to provide
0.08 g at Exisemer (iyophiiized pawder) and 0.50 g of Zeisomer (iycphiiized powder). pmr (E-ieomer)
(00013”FA) 5: 7.05 (dd, 3:80, 1.7 Hz, 1H, Hz) 7.50 (:1, Jet? Hz, 1H, H4), 7.32-7.43 (m, 4H, aromatic
H), 7.16 (m, 1H, H1), 5.99 (t, 1H, 0H:), 5.50 (br s, 1H, ArGHO), 4.85 (br s, 1H, ArCHO), 3.25 (q, 2H,
CH2), 2,86 (s, 3H, Nixie), 2.85 (s, 3H, NMe), 2.70 (q, 2H, NGHg). pmr (Z-isomer) {GDGLs/TFA) a: 7.26
(m, 2H, H2 and H4). 7.24-7.36 (m, 4H, aromatic; H), 7.16 (m, 1H, H1), 5.71 (t, 1H, 011:), 5.20 (very br s,
2H, ArCHzO), 3.32 (q, 2H, CHg}, 2.91 (5, 31-1, NMe), 2.90 (s, 3H, NMe), 2.89 (m, 2H, NCi-ia).

Aheiysis: Galcd. for 029H21N03~05 H0102 H20: 0, 69.58; H, 5.39; N, 4.06. Found (Emisomer): C,
69.64; H, 6.25; N, 4.03. Gated. for Con21NOa°025 H20: 0. 73.26; H, 6.01; N, 4.27. Found (2450-
mer): 0. 73.2.0: H. 6.60; N, 4.20.

Exampie 3; (E! Z)»   1143-Dime1h iamino‘i r0 ‘ iic acid

a) 8--Bromcs-6,11-dihydrodibenzibeioxepind1—one

Phenoi (8 g, 85 mmdle) and potassium carbonate (1 1.7 g, 85 mmoie) in 150 mL of N,N-dimethyiiermamide
was reacted with methyl 4.-brcsrr1<:iwwtarerne-Z-iieiuete (20 g, 65 mmeie) by the procedure of Exempie 2,
step a and teiiowed with aikaiine hydrolysis by the procedure at Example 2, step b tn give the crude 4-
hramavz-ghemxybenzeic acid (13 g) which was used without further purification.

The crude mhrome—(Q-phenoxymethyi)hermetic acid (13 g, 42 mmeie) was cyciized in 50 mL of tri»
flureecetic anhydride containing 1 mL (:1 boron tritiuorideether wmplex by the procedure at Example 2,
step c. The soiid was cniiected by fiitration and washed with water to give 11.9 g of the tricyeiic. ketone,
mp. 125-128"0. pmr (0001.3) 5: 3.17—8.30 (m, 1H, H1), 6.90788 (m, 6H, aromatic H), 5.14 (s, 2H,
ArCHgO).

Analysis: Gated. tor Owl-193102: C, 58.16; H, 3.14; Br, 27.64. Found: C, 58.15; H, 3.17; Br. 27.73.

b) (E)!(g)-3»(B~Sromo—6,1 1udihydmdibenzmejexepin—‘i 1«yiidene)vN,N-dimethyipropyiamine

Anhydreus 3»(dimethy{eminoipropyitriphanyiphosphonium bromide hydrobromide (24.5 g, 48 mmeie).
96 mmoie of n-hutyi lithium in hexane, and B-bramn-fi, 11—dihydrndibenzih.e]oxepin-11~one (10 g. 34.6
mmcie) were reacted in 580 mL dry tetrahydrnfuran by the procedure of Exampie 1, step b. This provided
an E12 (1 :35) isomeric mixture at bremdamines. Becrystaiiizaiion of the mixture from diethyi ether gave
0.17 g at Z—isomer and 1.3 g of an E12 (1:4) (assayed by HPLC on 018') isomeric mixture which was used in
the next step without further purification. pmr {Zwiscmer} (CDCE3) 5: 7.38—7.44 (m, 2H, H7 and H9): 7.13‘
7.18 (m, 3H, aromatic H); 6.84-6.93 (m, 2H, H2 and H4); 5.70 (t, 1H, CH2); 5.15 (br s, 2H, ArCHao); 2.55
(q, 2H, CH2);2.43(1, 2H, NCHz): 2.22 (s, 6H, NMea).

Analysis: Gated. for 0191-12031er 0. 63.70; H. 5.63; N, 3.91. Found (Zrisomer): C, 63.85; H. 5.65; N,3.92.
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c.) (EKZH 1“(3~(Dimeihylamino)prepyiidene)~6,11«dinydrodibenzibejoxepin-B—carboxylic acid
(Compounds 5/8).

An isomeric mix1ure fig (1 :4) of 3-(8uhrnmons. 11~dihydrodihenz[h,e]«11-yiidene)-N,N-dimerhylprou
pylamine (1.8 g, 5.0 mmoie) in 100 mL dryteirahydrefuran at —70°C was reacted with 5.5 mmole n-buiyi iiihin
um in hexane followed by gaseous carbon dioxide by the procedure of Example i, step c, to provide the
corresponding carhoxyiic acid as an E2 (1:5) stereoisemeric mixture. The mixture was chromatographed
on a reverse phase PEP-1 semi-preparative column with waisr/acelnniirile (85:15) to provide 0.05 of E
isomers (iyophiiized powder) and 0.28 g of Zr-isomer (lyophilized powder). pmr (E-ieomer) (CDCia) 5: 7.94
(br s, 1H, Hg), 7.70 (br s, 1H, COzH), 7.20730 (m, 4H aromaiic H), 7.14 (m. 1H, H3). 6.87 (m, 1H, H2),
6.76 (m, 1H, H4), 5.88 (t, 1H, CHa), 5.54 (br s. 1H, ArCHO), 4.55 (br s, 1H, ArCHO). 3.00 (m. 2H, 6H2),
2.78 (m, 2H, NGHg). 2.80 (s, 6H, NMez) pmr (Z—isomer) (GDCis‘) 5: 7.55 (d. :10 Hz. 1H, Hg). 7.30 (br s.
1H, COzH), 7.00-7.25 (m, 4H, aromatic H). 6.84 (m, 2H. Hg and H4), 5.95 (t. 1H. 011:). 5.70 (br s. 1H, Ar-
GHO). 4.80 (br s. H. ArCHG), 3.35 (br s. 1H (3110:). 2.50—3.00 (m. 3H, Gi-iC= and NOE-i2). 2.46 (s. 6H,
NMeg)

Analysis: Caicd. for CauHarNOa-HGWA H20: 0. 65.44: H, 6.26; N, 3.82. Found (E~isomer); 0.
65.55; H, 6.51; N. 3.91. Calcd. for 020H21N03°22 H20: C. 65.17; H, 7.05; N. 3.86. Found (Z-isomer):
c, 86.25; H, 6.93; N, 3.83.

Exampie 4: E112 -11~- 3~ Dimeth iamino ro iidenei~$ 11~dih 'drodibenz‘b eivcxeoin—Q—carbo lic acid   

a) Q—Bramo—G,11—dihydrodibenz[b,e}oxepin—11—one

S—Brome—Ei. 11~dihydrociibenz[b,ejoxepin~11—one was prepared as described in US Patent 4,282,355,
m.p. 104—106°G (Lit. mp. 107.5~108.5°C). pmr (00033) 5: 8.02827 (m. 2H, H1 and Hm), 6,957.73 (m, 5H.
aremaiie), 5.14 (s, 2H. 231-120).

Analysis: Caicd. for (2141193ng 0, 58.16; H. 3.14: Br, 27.64. Found: C, 58.24; H. 3.18: Br. 27.51.

b) @1@-3~(9~Bromo-6, 1 1—dihydrodihenz['o,e]exepin-1 1~ylidene)—N.N-dimethyiprepyiamine.

Anhydrous 3—(dimerhylamino)propyltriphenyiphosphonium bromide hydrohromide (31 9.. 60,9 mmoie),
122 mmole of n—butyl lithium in hexane, and 9~bromo~6, 11-dihydrodibenz[h,a]oxepinn1bone (12.7 9.. 43.8
mmole) were reacted in 750 mi. dry ieirahydrofuran by the procedure of Exampie 1, Step b. This provided
an 512 (1 :6) isemeric mixture of bromoarninas. Reerysiaiiization ef the mixture from aihyi ace-v
iate/meihanol gave 1.2 g. of pure Z-isomer as iis hydrochloride salt, melting range 91-100°C and 2.16 g.
of an 5.12 (1 :4) isomeric mixiure which was used in the next step without further purification. pmr (Z—iso—
mer) (GDCla) 5: 6.94-7.46 (in, 7H, aromatic), 5.64 (t, J=8.0 Hz, 1H, CH:), 5.15 (br s, 2H, CHgD), 3.07 (m,
4H. NCH: CH2). 2.75 (s. 6H, NMez).

Analysis: Gaicd. for ngngBrNO-HCE: C, 57.80; H, 5.36; N, 3.54. Found (Zmieemer): C, 57.56; H,
5.41; N. 3.45.

c) (EH1-3r(Dimethylamino)pr\opyiidene«5. 11—dihydrodibenz[b.e]oxepin-Q-carboxylis acid (Compound 7).

An isomeric mixture 15/2 (1 :4) of 3—(9—brome6. 11—dihydrodibenzIb,e]-1‘1~ylidene)~i\l,Nvdimeihyipro»
pyiamine (2.0 9., 5.6 mmois) in 100 ml. dry iatrahydroiuran at =70°G was raacied with 6.2 mmoie rr-butyi
iiihium in hexane iollowed by gaseous semen dioxide by the procedure 01‘ Exampie 3. Step c, to provide
the corresponding carboxyiic acids as anEZ (1 :4) steraoisnmeric mixiure. The mixture was chromatw
graphed on a reverse phase PEPSI semi-preparaiive coiurnn wiih waier/aceioniiriie (85:15) to provide
0.36 g of Ewisnmer of 595% stereoisomeric purity (assayed by HPLC on 018) as paie yellow giass. pmr
(DMSOada) a: 7.83 (d. .15 1 Hz, 1H. Hm), 7.79 (dd, J:7.2. 1.5 Hz. 1H. Ha), 6.69-7.39 (m. 5H. aromaiic),
5.85 (1, Jaw—6.4 Hz, 1H. (EH-a), 5.22 (s, 2H. GH20), 2.81 (m, 4H, NGHeCi—lz). 2.51 (5. 6H, NMez).

Analysis: Calcd. for CgqurNOa-2.8 H20: C, 64.25; H, 7.17; N. 3.75. Found: C, 64.23; H, 6.84; N,
3.73.

6) (13-1 1—3-(Dimethyiamino)propyiicienex6,11-dihydrodibenzIb,e]oxepian-carboxyiic acid(compound 8)

Pure Li)-3»(9~bromo-6, 11«dihydrudihenz[b.e]oxepin~11~ylidene)mN,Nndirnerhyiprepyiamine (0.78 9.,
2.2 mmoie), in cold (70°C) dry tetrahydrafuran (50 mL), was ireated wiih 2.4 mmoie nahuiyi liihiurn in hex»
ane followed by gaseous carbon dioxide by the procedure of Example 1, Siep c. This provided the desired
carboxyiic acid which was recrystaliizad from water 10 yieid 0.15 g. pure Z~isomer, mp. >205”G
(deeomp) with meiting at 210°C. pmr (CDCilezO) 517.84 (d, Jens Hz, 1H, Hm), 7.81 (dd. .1264, 1.8 Hz,
1H, Ha), 6.94—7.35 (m, 5H. aromatic). 5.78 (t, J=6.3 Hz, 1H, CH:), 5.25 (s, 2H. c1120), 3.20 (m, 2H.
NOE-la), 2.30 (s, 6H, NMEz), 2.50-2.90 (m, 2H, CH3).

Analysis: Caiool. for Gang1NQa-033 H20: 0. 73.06; H, 6.82; N, 4.26. Found: C. 72.92; H. 6.59; N,4.13.
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Example 5: LEMZ¥  -l3 11~dih drndibenz b e we in-2-

a) Ethyltgysn 1—dihydro~11--oxedibenzib,e]cxepin~aoryiate

A mixture of palladium acetate (0.4 g. 1.73 rnmoie), triphenyiphoenhine (0.9 g, 3.48 mmoie), 2~bromow6,
‘thdihydrent1~exsdibenz[b,e]nxepin (10 g, 34.6 mmole), ethyl acryiete (13 g, 130 mmole) and trim—
butylarnine (7.7 g. 57 rnrnoie) was heated at 13D-140°G under a nitrogen atmosphere for six hours. The re
action mixture was partitioned between diethyi ether (100 ml.) and OJN hydrochloric acid (50 mL). Evapcu
ration of the ether under reduced pressure gave a yellow solid residue. The crude material was chromaw
togrephed on a silica gel coiurnn (Waters Associates - Prep 500) with hexaneslethyi acetate (8:2) tn give
6.12 g of (E)—acrytate product. Recrystallization from ethyl acetate/hexanes gave an analytical sample,
mp. ttS—114°0. pmr ((20053) 5: 8.39 (d, J=2.4 Hz, 1H, H1), 7.83 (dd, J=1.5, 7.5 Hz, '1H, Hm), 7.70 (d,
J=16.4 Hz, 1H, ArCH=), 7.66 (dd. J:2.2, 8.6 H2, 1H, Ha). 7.46-7.60 (m, 2H, Hg and H9). 7.38 (dd, J:t.0,
7.3 Hz, 1H, H7), 7.97 (:1, J=8.5 H2, 1H. H4), 6.42 (d, Jute}: Hz, 1H, eCHGOz), 5.23 (s, 2H,, Aral—lain),
4.26 (q. 2H, CH2), 1.34 it. 3H, CH3).

Analysis: Caicd. for C19H1504: C, 74.01; H, 5.23. Found: C, 73.90; H, 5.28.

b) {algal ‘1~(3~(Dimethylamino)propyiidene)-B, t 1 «dihydrndihenzlhfijlnxepin—2LEJ—acryiic acid
(Gnmpounds 911m

Anhydrous 3~ldimethylamino)propyltriphenyiphosphonium bromide hydrobromlde (0.8 g, “1.57 mmoie)
was suspended in 20 mi. of dry tetrahydrofuran and 1.8 mL of a solution of n-butyi iithium in hexane
(1.6M) was added drepwise at 0°C under a nitrogen atmosphere during a 10 minute period. After an addi-
ticnei 10 minutes. ethyl (fig-=6, ttudihydro—t1«cxndlhenth,e]oxepin~2~acryiate (0.34 g, 1.1 mmole) in 5 mL
dry tetrahydrofuran was added slowly to the deep red sniutien and the reaction mixture was then reflux-
ed for 18 haurs. The reaction was worked up as described in Example i. step d. The crude material was
dissolved in tN sodium hydroxide (20 mL) and 20 mL of absolute ethanol, andthen stirred at roam ten-ripen
ature for 18 hours. After neutraiization with 1N hydrochloric acid (20 mi.) the selution was evaporated in
dryness and the residue was chromatographed on a PHP~1 column with water/acetoniu'lle (78:22) to give
0.015 g of g-lsnmer (lyophilized solid) and 0.009 g of g-isorner (iyophiiizsd powder). pmr LZ-isomer)
(003033) 52729-133 (m, 7H, aromatic H and Arctle), 6.82 (d, .3385 Hz, 1H, H4) 6.37 (d, Jami) Hz. 1H,
mCHCO?)z 5.70 (t,1H C:H==), 5.20 (very br s, 2H, ArCHzO), 2.37 (m, 2H, CH2), 2.77 (m, 2H, NCi—iz), 2.50
in, 6H, Nit/tea). pmr LE—isorner) (GDsOD) a: 7.28-7.49 (m, 7H, aromatic H and ArCHm), 6.72 (d, $43.5 Hz,
1H, H4), 5.35 (d, J=16.0 Hz, 1H, 2 CHCOz), 6.10 (t, 1H, CH:), 5.58 (very br 5, 2H, ArCHzO), 2.78 (m, 2H,
CH2), 2.50 (m, 2H, Not-l2), 2.40 (s, 6H, NMEz). ‘

Example 6: Antihistamine Activim

pigs (Hartley. male 250—400 g) and placed in an organ bath under 300 mg tension. After one hour of equi-
libraticn, cumulative nonoentration-response curves (Van Rossum, J.M., Arch. inhfihermepggms
"then 143 299—330, 1963) to histamine were (detained. Following washing, the tissues were incubated for
one hour with the test compound and then a second histamine concentration response curve was run.
Shifts in the right of the agonist concentration~respunse curve produced by the antagonists were used
to censtruct Schiid pints (Aruniakshana. D. and Schlld. HI)... gr. .J. Pharmacol. 1;}, 48—58, 195%).
Regression of Log (dr—i) on Log [B], where dr is an equiactive response in the presence and absence of
antagonist and [B] is the meter concentration of antagonist, allowed an estimate of Me. Le. the negative
log of the mncemraiiori of arriagonist which shifts the control histamine concentration response curve
2X to the right.
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Table I

Antihistaminic fictivifi; in flaifihpufifi§axfi

 
 

 

r

H; CH2CH2N§CH3b

 

    Compound Na . Command pa 2

.NNWHHW;N , “bbgééifiémummuum§:%mmui

1 ZuZmCDgH a 3.3
2 E—2-CDEH 8.3

6 ZanCDQH 6.7 '

7 E-QoCDEH 9.2

a z—gmcogfl 128

aThe Doxepin sample tested here had a 2:5: ratio 0f 14:1

B. in gigs; Antihistaminic Activity: Guinea pigs (Hartley. male, 306L350 g) were Easted for 20 hours
and then dosed 53.0. or iipi with the test compound. One hour after dosing, on an individuai basis, ihe
guinea pigs were piaced in a dear piasiic chamber which was saturated and ooniinuaiiy gassed with
0.25% histamine from an aeromi nebuiizer. The guinea pigs were mannered for signs of histamine ana-
phyiaxis (6.9. cough, sneeze, strong abdominai movements, cyanoses or floss of righting). Under the test
«auditions, centroi animais coiiapsed on average within 33 seconds. EDao’s far preteciicn againsi hista~
mine were caicuiaied by probit anaiysis. in this test the: EDso indicates. that at that pariicuiar dose 50%
of the animais were compieieiy protected against histamirag chailenge at the time of testing (1 hour posi~
desing), Compieie prqieciion was; defined as no histamine symptoms for six minutes in the aerosoi raharn~
be!" (approximateiy 10X ihe caiiapse time cf the conirai animals).
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Table II

Antihistamiwsafi  

 

w b
¥ a ED 9 (mg/kg n.0,)

Gamma it %r post dim-sing
Damping (3.12:4:1) >>9

gnaficozn (1) 0,15

aThe purity of these compounds was in excess of 961

bthe trimmer of animals was at: least; 40

in addition to these results, it was found that Compound 1 couid provide very tong durations of antihis’
tamic activity.

Exampie G: Anaghyiadaid AGTEVW

Non-fasted, Wister rats (1803009) ware dosed with the test compound (153. or pg.) 2 hours before
compound 48lBt) chaiienge. One hour prior ta chaiienge, 5 mglkg Lp. of pmpranoioi was administered.
The anaphyiactdid inducing agent, compound 48/80 which is wet! known in the art of phannamiogy, was
given intravenously at 2 mgfkg and the animals were monitored for symptoms of respiratory distress.

Data were analyzed by Prob?! determinafians. The response was quantitateci by deiermining the dose
of test compound which protected 50% at the animals from death at a given time point.

The above experimentai design does not give positive resuiis for seiective antihistamines” Aiso rats
do not respond to histamine Cw.) with symptoms of anaphyiaxis. Agents which biock the effects of com—
pound 45180 are cammoniy ciassiiied as inhibitors of anaphyiactic mediators or inhibitors of the release
of anaphyiic mediators.

Table I I I

numbibib,45/80m1ced Anahlaetoid Ream  

 

  Compound £9.03vh
WW .. ... >3g
Boxepm 0.15

gnzucnga (i) 1.1

abode of compound tom.) providing 50% protection against

death induced by compound its/'80, :

biii; 153.3% 5% animals were used in each assay.
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Compound 1 (exampie 1) had an approximately mm in r2113 of 210 rug/kg 0.33.) and greater than 500
:11ng (mm).

5 Example 7: Formmafions

The acfive compound is (EH1~(3~(dimethyiamino)propyiidene)—8,11—dihydrodibenz[b,e]oxepin~2~ecar«
boxyiic acid, 1.8., Compound 1.

19 fAEmInjectiqg

Ingrédient Amunnt near ammula1.5

Active Cempaund 1.0 mg

Water fur lnjeetims, q.s. - 1.0 mL
20

The fineky ground active compound is dissoived in ihe water far injecfians. The soiuiion is fiitered and
sterilized autoclaving.

25 g B EnSuggositorx

Ingredient ' r Amount 2e? sumositorx

30 Active Compound 7 1.0 mg I
Cocoa Butter 2.0 g

35 car Wacobae" Base (Ls.
Wacobee is a trademark and is a hydrogenated fatty carbnxylic acid.
"a'he fineiy ground active compound is mixed wiih the melted suppository base (either Cocoa Butter or

Wecabee'“ base), poured into mcuids and aiiowed to coo! to afford the desired suppositories.

4o gcangPug

Ingredient amount: gar mi.

45 Active Command LG mg

Ethanol ' Q3 mg

50 Sucrose 2.6 mg

Methylparaben 0.5 mg

55 Scdium Benzoate 0.5 mg

Cherry Flavour q.s .

60 Calouring q . s .

water- (2.5. tr: 5.0 mi.

65
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Ethanol sucrose, sodium benzaate, methyiparaben, and flavouring are cumbined in 70% of the that
batch quantity of water. Coioufing and the active campound are dissoived in the remaining water, ihen
the Ma solutions are mixed and ciarified by filtration,

iDZ—Tablet

Ingreciient flaunt {ser- Tablet

Active Campound MB mg

Lahtase 110.0 mg

Com Starchg Fregelatimized' 2.5 mg

i’otato Starch 12.0 mg

Magnesium stearate 0.5 mg

The active compound is finely ground and infimaieiy mixed with the powdered excipiems £actose, corn
starch, potato starch and magnesium stearate. The formulation is then compressed to afford a tablet
weighing 126 mg.

gEngagsule

Ingredient Miami; gar Cagsule

Active Campuum 1.0 mg

Laetcse 14359.9 mg

Magnesium Stearabe 5.0 mg

The finefiy ground active compound was mixed wit: the powdered excipients iactose and magnesium
steara‘ie and packed into geiafin capsules.

  

gFtaTablei:

.I.n_.g.r_e._d..uiment 1-..

Active Compound 1.0 mg

Fseuduephedrine HCl 60.0 mg

Lantose 62.5 mg

Fatah) Starch Mud} mg

Magnesium Stearate 1.0 mg

Gelatin 2.3 mg

Atablet is prepared fram the abuve furmulation by the method previously described in example 7 (D)
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Active Compound

Pseudoephedrine HCl

Codeine Phasphate

Guaifenesin

Methylparaben

Sodium benzoate

Elavcur

Glyceral

Sucrose

Purifiefl Hater

EP 0 214 T79 31

§GQmSyruQ

q.s. ta

Amount car 5 mL

1.0 mg

30.0 mg

10.0 mg

100 mg;

0.5 mg

0.5 mg

q.s.

500 mg

2000 mg

5.0 ml,

A syrup containing other active ingredients in addition to a compound of formuia (i) is prepared from
the above ingredient-s by an anaiaguus meihad to ma described 301' Exampie 7 (C) above‘

{Hz-E3531 Sgrag

 Ingredient

Active Campeunfi . 1 g

swim; Chlcride I 63.3 g

Preservative 0.5 g

Purified Hater sans. 103.0 mi.

The preservaiive is dissoived in warm purified water and afier cocfiing to 25-30°G the sodium chEoride
and the compound sf formuia (i) are added" The pH is then adjusted in 5.56.5 and purified water is add--
ed to bring the final voiume to 100.0 mL.

 

Ingredient Amcunt ger- 100.0 1111..

Active Campmmd 0.1 g

Sodium Chlaride 0.3 g

Preservative ' 0.5 g

water for Injection qase 100.0 EL
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This formuiafion is prepared in a s§mi1ar way to the nasai spray.

J JR) ioal Cream

Ingredient r _ Amount gar 100.0 g

Active Compound 0.1 g

Emulsifying Wax, H.132 15.0 3

Mineral 03.1. 5.0 g

White Petrolatum 5.0 g

Preset-votive 0.25 g

Purified Water q.s. 100.0 g

The preservative is dissolved in approximately 50 g of warm purified water and after cooling to about
25°»30°C the compound of formula (E) 55 added. En a separate container the emulsifying wax, mineral oh
and white petroiatum are mixed we“ and heated to approximateiy 70°-80"63. The aqueous solution contam—
ing the compound of formuia (I) is added ”to the warm mixture of emuisifiying wax, mineral oil and petroiatum
with vigorous mixing while cooling to 25°C. Additiona! purified water is added with mixing to bring the flora!
weight of the cream to 100.0 g. '

Giaims tor designaied Siaies: SE, CH, DE, FR, GB, ET, LE, NL, SE

1. A compound of formula (E)

 , 1

car or: 29132123
 

or a sait, easier or amide thereof; wherein F21 is CHTO— or —OCH2~; R2 and R8 are ihe same or different
and are each hydrogen, CM aiky! or taken together with the nitrogen comprise a nirmgawaonraining
heterocylic ring havrng "four to six ring members; PM is a singie bond or a 01.7 bivaienr aiiphafie hydro»
carbon group and may be joined to the aromatic ring system atthe 2, 3. 8 or 9 positions: n is O to 3.

2. A compound of formuéa (r) as defined in claim 1 wherein R1 represents mos-racy or OCH2—; R2 and
R3 are ihe same or different and are each (31".; alkyi, preferaoiy methyi; FF is a single bond or a 01-7 or—
va‘rent aliphatic hydrocarbon group and may be joined 10 the aromatic ring at the 2, 3, B or 9 position,
preferabiy at the 2~position and rr is 0 to a, and eafits, amides and esters thereof.

3. A compound or formula 0) as defined in ciaim 1 wherein R1 represents n-CHzCH R2 and R3 are the
same or different and are each 01—4 aikyr, preferabiy methyég R4 is a singie bond or a Cw bivalent
aliphatic hydrocarbon group and may be joined to the aromatic ring at the 2, 3, 8 or 9 position, preferably
at the 2~pos§r§on and n is 0 to 3, and sansv eszers and amides thereof. .

4. A compound of formuia (i!)
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(II) 
CH1CH21211(CH3)2

or a sait, ester or amide thereof; wherein R1 is —GHz—O~-» or --DCH2; and F15 is a single bond or "GHaCH
1oined tn the aromaiic ring system at the 2, 3, 8 or 9 positions.

5. A compound seiecteci from:
(Z)‘11(Sumimethyiam1n0)propyiidene)-6.1 1 «1111131121mdihertz[hte.}exepit1~2~earboxyiic acid
LE)11—(3(D1methyiamino)propyiidene}~8,11~ciihydrodibandbejoxepin-Z—oarhoxytic; acid
{5:}~1 1(3(Dimethyiamirie)propg11{iene)n1311dihydrodihenzlbe1oxepin~3~carboxy11c acid
1;)11——(3{Dimethyiarn1no)oropyiidene)6,11dihydrodibeh21heioxepihufiaarhoxyiie acid
1;}~~111-3-1131rnethyiamino)prepyiidene)«,3 11dihydmdihenzflge.joxepin—Scarhexyiie acid
@3--11( {Dimethyiamino)prepyiidene}«6 11adihydrod1be1121h.e39xepin—8-carhdxyiic acid
(E)--1-1-3(~1(1311161111311amino)prapy1'idene)-811-d1hydrodibenzibe.jdxeoin-Qcarhoxyiic acid
1;)11-(3~(Dimeti1y1am1no)preoy11dene)~6.11dihydrodibenzme]oxepin—Q~carhexyt'1:: acid
LEM 1~(3~ii31methy1amino)pmpyiidene)~6,1 1~d1hydrndihenzib.eJexepin-2~acwiio acid
1;)»1 1~(3~(Dirr1e1hy1amino)pro_ayiidena)~6,1 1«111113113redibenzihejoxepin—2~ac;rytie acid.

61 A pharmaceutical composition comprising a compound of farmuia (1')- as defined in claim 1 in admixture
with a pharmaceuticaity acoeptabte carrier.

7. A compound of the formuia (E) as defined in ciairn 1 for use in medicine.
8, A compound of the formuia (i) as defined in claim 1 for the manufacture of a medicament for the con-

trot of aiiergy.
9. A compound of the formula (1} as defined in ciaim 1 for the manufacture of a medicament for reiiev~

ing the detrimental attests (if histamine, for the oohtrot or reiief of the effects of an asthmatic condition,
or for controiiing bronchoconatriction or bronchospasm characteristic of aiiergic asthma

11.), A process for the preparation of a compound efformuta (t) as defined in ciaim 1 which comprises
a) the reaction of a compound of the formula (11!):

(III) 
wherein F11 and R4 are as hereinbefere defined in Claim 1 with an appropriate Wittig reagent or with an
appropriate Grignard reageni toiiewed by dehydration or
b) the hydroiysis of a compound (at the formuia (V):

(‘1') 
2 3

Cfltcngtnua 11

wherein X13 WGN; and fit, R2, F13, F14 and n are as defined in 0131111 '1
c) when it is required 113 prepare a compound of the formuia (1) wherein R4 is a single band, a Garbo»-
yiation reaction on a compound of the formuia (V) above wherein R1 to R3 and n are as hereinbefore
defined in Ciaim ‘1 and X15 :1 hydrogen or haiogen atom, or
d) when it is required to prepare a compound of the tormuia (1) wherein F14 is other than a single bond
the reaction of a compound of the formuia (V) above wherein X is a haiagen atom and 131 ta F13 and n
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are as hereinbeforo defined in Ciaim 1 with a compound: CHenGHRGGOFU in which R5 is a Ora-5 biva-
ient aiiphatto hydrocarbon and R? is at protecting group and thereafter removing the protecting group
when required. and
e) thereafter converting one compound of the formuia (I) to another compound of the formoia (i) it de-sired

ctaime tor designated State: AT

1. A process for the preparation of a compound of tormuia (i)

(I) 
or a salt, ester or amide thereof; wherein R1 is one-ou- or wOCHam; B2 and HS are the same or different
and are each hydrogen, CH aikyi or taken together with the nitrogen comprise a nitrogen-containing
heterooyoiio ring having four to six ring members; R4 is a single bond or a Gin—7 bivalent aiiphatic hydro»
carbon group and may be joined to the aromatic ring system at the 2, 3, e or 9 positions; at is 0 to 3 which
process comprises;

a) the reaction of a compound of the formuia (tit);

{HI} 
wherein FF and R4 are as hereinbefore with an appropriate Wittig reagent or with an appropriate Griv
gnard reagent foitowed by dehydration or
b) the hydroiysts of a compound of the tormuia (V):

 (Vi
 
tr 2 3

CH(3CH2)HNR R

wherein X is WON; and Ftt, R2, R3, R4 and rt are as defined in Giaim 1,
a) when it is required to prepare a compound of the tormuia (i) wherein R4 is a single bond the oarhox~
yiation of a compound of the tormuie (V) above wherein R1 to H3 and n are as hereinbefore defined
and X is a hydrogen or hatogen atom, or
at) when it is required to prepare a compound of the formula (i) wherein R4 is other than a singie bond
the reaction of a compound of the tormuia (V) wherein X is a halogen atom and R1 to R3 and rt are as
hereinbefore defined with a compound: CH2=CHRSCOR7 in which R5 is a Drug bivalent aiiphatio hydrom
carbon and Ft? is a protecting group and thereafter removing the protecting group when required, and
e) thereafter converting one compound of the formula (i) to another oompound of the formula (t) it de—sired.

2. A process according to Claim t for the preparation of a compound of tormuia (i) as defined in Claim 1
wherein Fit represents ~0H2Ci— or -OCH2~; R2 and R3 are the same or different and are each 61—4
aikyi, preferabiy methyi; F44 is a singte bond or a Gm bivaient aiiphatio hydrocarbon group and may be
joined to the aromatic ring at the 2, 3, 8 or 9 position, preferabiy at the 2—position and n is 0 to 3, and
saits, amides and esters thereof.
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3. A process according to Giaim 1 for the preparation of a compound of formuia (i) as defined in Ciaim 1
wherein 81 represents ~CHzO—g R2 and R3 are the same or diifereni and are each C1--4 aikyi, preforabiy
meihyi: R4 is a singie bond or a 01—7 bivaient aiipiaatio hydrocarbon group and may he joined in the arc“
maiic ring a the 2. 3, 8 or 9 position, proferabiy at the Exposition and n is O to 3, and salts, esters andEnid-es ihoreof,

4. A process according 10 ciaim 10 for the preparation of a compound ofiormuia (ii):

Elf/r ’/{R \\T///::§W 2500 H
NRKKX' 2

CHiCHz}2N{CH3)2

wherein R1 is as defined above and R5 is a singie bond.
5. A procoas according io ciajrn 1 for the preparation of a compound seieoted from:

(EH 1u(3~(Dimeihyiaminoioropyiideneiwfi,11~dihydrodibenzib.e.]oxepin-2-carboxyiic acid
LEM1—(3-(Dimothyiarnino)nrooyiioiene)~5,1 1—dihydrodibenz[b.eJoxepin-2-oarboxyiic acid
(EH 1uffi-{Dimoihyiamino}propyiidene)~6,1 1wdihydrodibenz{b.e.}oxepin~3-carboxyiic acid
(2)4 1{ii-(Dimeihyiamino)prooyiidenerfii1 1«dihydrodibenzibojoxepin-3-oarboxyiic acid
(_E_.)~11—(3~(Dimoihyiarnino)oropyiidene)~6,1 1«dihydrodibenzib.e.ioxepin~8~carhoxyiic acid
(1)4 1“€3-(Dimoihyiamino)propyiidono}—S,1 1~dihydrodibenz£b,oJoxopin-B—carboxyiio acid
(134 1~(3~{Din'aoihyiamirio)propyiideno)—8,1 1«dihydrodimnzioonloxepiWQ-oarboxyiic acid
(2)4 1-(3~{Bimorhyiaminogpmpyiidanew.1 1~dihycirodibenzibo.ioxopinns-wrooxyiio acid
(EH1m(3~(Dimoihyiamino)pmpyiidone)«i3,1 1~dihydrodibonzihoioxopin-E—aoryiic acid
(2)4 1~(3nii3imo1hyiomino)propyiidene)«6,1 1 ~dihydrodihenzib.o.ioxegoin~2—aoryiio acid.

6. A pharmaceutioai composition comprising a compound of iormuia (i) as defined in ciaim 1 in admixiuro
with a pharmaceuticaiiy acceptable carrier.

7. A process for the preparation oi a pharmaceuticai composition which comprises bringing a com-
pound of the formuia (i) as defined in oiairn 1 into association wiih a pharmaceuticaiiy acceptabie carrier.

8. A compound of the formuia (i) as defined in oiaim 1 for use in a method for the ooniroi of aiiergy.

Paientansproohe for die Vonragsotaaren: BE, CH, DE, FR, GB, IT, Li, NL, SE

1. Verbinoung oer Fonnei (i)

{I} 
onion > NEBR32n

odor Saiz‘ Ester odor Amid diesor Verizindung, worin
R1 GHz—O— odor —0—GH2~ bedeu‘lety
R2 und i513 gioich odor versohieden sind und jeweiis Wassersiofi odor eine G1—4—Aikyigroppe bedeuton
Oder zusammengenommen mit dem Sticksiofiatom einon Siickstofi enthaitenden heterocyoiischen Ring
mii 4 bis 3 Ringgiiedern umfassen,
R4 eine Einfachbindung odor sins zwoiweriige, aiiphafischo CiJFK!)hieflWaSSBi'StUfi"GrUPPB Est und mit
dem aromaiischen Ringsystern an den Positionen 2, 3, 8 odor 9 verbunden sein kann, und
n 0 his 3 ist.

2‘ Verbindung dor Formal (i) wie in Anspruoh 1 definiert, worin
Fi‘i mCHgO— odor miIJCE—igw bedeutei,
R2 and R3 gieich odor versohieden sind ond jewoiis oine C1m4-Aikyigruppe, vorzugsweise Methyi, be-
demon,
R4 eine Einfaohhindung odor eine zweiwenige, aiiphatische C1m7-Kohienwasserstoii—Gruppe issi und mit
dem aromatisohen Ring an den Positionen 2, 3, 8 odor Q, vorzugswoise an dor Position 2, verbunden seinkann. nod
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n 0 bis 3 Est,
sowie deren Saize, Amide und Ester.

3. Verbindung der Formei (i) wie in Anspruch 1 definiert, worin
R1 —GH2C>— bedeutet.

5 R2 und R3 gieich oder verschieden sind und jeweiis fiir einen Gang-Aikyirest, vcrzugsweisa Methyi, ste~ ,
hen,
R4 eine Einfachbindung cder eine zweiwertige, aliphaiische QuwachGenwassersiofi—Gruppe is! and mit
dem aromatischen Ring an den Pesitionen 2, 3, 8 Oder 9, vorzugsweise an der Position 2, verbunden sein
kann, und "

10 n 0 his 3 ist,
und deren Salze, Ester und Amide.

4. Verbindung cler Fermei (ii)

15

(II) 20
' v n I °
Ch(L.E-12}2N\CH3)2

Oder Sail, Ester adeI Amid, warén
25 R1 —CHz—D— Oder ~O—CH2 bedeutei, und

R5 eine Einfachbindung uder die Gruppe —CH=CH bedemei, die an das ammatische Flingsysiem an den
Posifionen 2, 3, 8 oder 9 gebunden Est.

5. Verbindung, ausgewéihit unter foigenden Verbindungen:
(2)»1 1—(3-(Dimsihylamino)prupyiiden)—8,‘i 1udihydmfiibenz§b,e]oxspin-2~carbenséure

30 (EH1~(31Dimethyiamin9)pmpyiiden)-6,1 1«rdEhydmdibenzibfikxepin-2vsarbonséure
(EH 1{Ii—{Dimethyiaméno)pmpyiiden)-6,1 1-d§hyr.§rodEbenzmfimxepm-s‘catbansame
(2H 1 ~{3--(Dimethylaminc)prnpyiiden)~6,1 1~dihydmdibenzibgjoxepim3-001:mesé‘ture
(EH ‘1«(3(DimethyiaminGilgarapyiidenye,1 ‘Eudihydmdibfimz[b,e}cxepin-8~carhsnséure
(2)4 1 {340Emethyfiamin0)pmpyiidiam—6,1 1—dihydmdibenzibgjaxepin-S—earhnnséure

35 (EH1~(3—{DimethyiamEnc)prepyliden)—ES,11udihydmdibenz[b,e}oxepinv9—carbenséure
(2H "5 —(3-(Dimefiiy§am§ne);3ropyiiden}«6,1 1«dihydmdibenzib,e}axepin-9~3amanséure
(EH ‘1-(3«(Dimethylarnir:o)pmpyiiden}-6,1 ‘1-dihydredibenzfiagjexepin-Qficryfisfiure
(2H1~(3wsfbimethyiamino)p.rspyiiden)-6,1 “I ~d€hydmdibenz{b,e}axepin-2nacryiséure.

5. Phaxmazeuflsche Zusammensetzung, urnfassend eine Verbindung der Formal (i) wie in Anspruch 1
40 definiert in Abméschung mét einem pharmazeutisch annehmbaren Trigger.

7. Verbindung der Farmed (i) wée in Anspruch 1 definiert zur Verwendung in der Medizin. ,
8. Verbindung der Formal (a) wie in Anspruch 1 definien zur Hersteflung eines Arzneimtttels fur die

Kantrofie van Margie.
9. Verbinu'ung der Farmel (I) wie in Anspruch '3 definier‘t zur Herstellung eines Amneimittfls zur Vern

45 minderung der nachteiiigen Wirkungen van Histamin, zur Kantroiie oder Linderung der Wirkungen eines
asthmatischen Zustandes oder zur Kontmfiie van Bronchokonstriktianen oder Branchaspassmen= wie sie
ffir aiiergisches Asthma charakteristisch sind.

10. Verfahren zur Hersteiiung einer Verbindung der Formei (H) wie in Anspruch “i definiert, wcbei dasVerfahren umfafit:

50 (a) die Reakiion einer Verbindung der Formal (ii!)

 55

{III}

so

warm R‘- und F14 die in Anspruch 1 definéene Bedeutung haben, mit einem geeigneten Wittigfieagenz
cder mit einem geeigneten Grignaraneagenz und nachfuigende Dehydratat‘ien, oder
(b) die Hydrctyse sin-er Vea'bindung der Forms! (V)
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(V) 
2 3

GH(CH2}HHR R

worin X'R‘CN bedeutet und F11, R2, W, R4 und :1 die in Anspruch ’1 definiene Bedeutung haheng
(c) warm as en‘arderiich ist. eine Verbindung der Formal (E) hemusteiien, worén R4 eine Ein‘fachbin-
dung Est, eine Carboxyiierungsreaktion an einer Verbindung der Forme! (V) wie (man angegeban, wort
in R1 bis R3 und n die in Fatenianspruch 1 definierfie Bedeutung haben and X ein Wasserstofi- Oder ein
Halogenatom Est, Oder
(d) wenn es eflorderiich isi, eine Verbindung der Formei (I) herzusteiien. worin R4 eine andere Bedeu~
iung ais die einer Einfachbindung hat, die Reaktion einer Verbindung der Farmei (V) wie uben angege~
ben, worin X ein Haiogenatom is: und R1 bis R3 und :1 die in Anspruch 1 definierfie Bedeutung haben, mi!
einer Verbindung GH2=GHRGCQR7, worm R0 fi)!’ einen zweiwefiigen aiiphatischen QuanKohienwasn
serstuffflest und FE? ffir eine Schutzgruppe steht, und danach Entfemung der Schutzgruppe, wenn
erforderfich, und ~
(e) danach Urnwandein einer Verbindung a‘er Formal (B) in eine andere Verbindung der Formal (l), 59-
fem gewflnscht

Paiéniansprfiche fiir den Vertragssiaai: AT

1“ Ven‘ahren zur Hersteliung einer Verbifidung der Furme! (i)

{I} 
Oder Saiz, Esier oder Amid dieser Verbindung, worin
R‘ CHz—D— oder -0--CH2-— bedautet,
R2 und HS gieich oder verschéeden sind und jeweils Wessersioff Oder eine Q—a-Aikylgruppe bedeuten
Oder zusammengenemmen mit dem Sfickstofiaiom einen Siickstoff enthaétenden heterecycflfischen Ring
mi: 4 bis 3 Ringgiiedem umfassen,
H4 eine Einfachbindung uder eine zweiwertige. aliphatische 01:,"Kohienwasserstofffiruppe ist Lind mit
dem aromafischen Ringsystem an den Positionen 2, 3, B oder 9 verbunden sein kann, und
n 0 bis 3 5st,
wobei das Verfahren umfaBt:

(a) die Reaktion einer Verbindung der Formei (iii)

(HI) 
warin R1 and R4 die in Anspruch 1 definierte Bedeutung haben, mit einem geeigneten WEnig-Reagenz
Oder mit einem geeigneien Grignardfieagenz und nachfalgende Dehydratafion, oder
(b) die Hydmlyse einer Verbindung der Formal (V)
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('9‘) 
cmengrpazaa

1O
worin X WON bedeutet und R1, R2, R3, R4 und n die oben defin‘rene Bedeutung haben,
(c) wenn es adenieriioh fist, eine Verbindung der Formal (I) herzusteilen, worin R4 eine EEnfachbin—
dung ist, eine Carboxyiierungsreaktion an einer Verbindung dar Formal (V) wis aben angegehen, wor-
in R1 his HS und :1 die oben definieria Bedautung haben und X eEn Wasserstoff- Cider ein Haiogenatorn

15 Est, Odar
(d) wenn es erfmrderlich EstF seine Verhindung der Formal (i) herzusteilen, worin R4 eine andere Bedeum
tung 315 die seiner Einfachbindung hat, die Reakiion einer Verbindung der Furmei (V), wurén X gain Haio-
genafiom Est und F‘l‘E bis R3 und n die oben definierte Bedeutung haben, mit einer Verbéndung
CH2:CHRSCOR7. worin R5 ffir eine zweiwerfiige aiiphalische CH;—Kohbnwasserstafiflmppe und H7

29 fi'rr sine Schutzgruppe steht. und danach Entfemung der Schutzgruppe, wenn erforderiich, und
(e) danach Umwandeln seiner Verbindung der Formal {1) in eine andere Verbindung der Formel (i), so-
fern gewfinscht.
2. Verfahren nach Anspruch 1 zur Hersteiiung einer Verbindung der Formei (i) wie in Anspruch 1 defi-

nierfi, worin
25 R1—CHaO- Oder—OCH;— bedeuiet,

R2 and RS gieich oder verschieden 55nd und jeweiis eine C1m4~Aikyigruppe, vorzugsweise Methyi, be-
deuten,
R4 eine Einiachbindung oder eine zweiwertige, aliphaiische 01-7—Kehlenwasser5tofi-Gruppe fist und mit
dem aromafischen Hingsystem an den Positionen 2, 3, 8 Oder g, vgrzugsweise an der Pasiticn 2, verbun-

30 den sein karm= und
n 0 his 3 isi,
sawie deren Seize, Amide und Ester.

3. Verfahran nach Anspruch 1 zur Hersteilung einer Verbindung der Formal (I) wie in Anspruch 1 defiv
niert, worin

35 H1 —CH20—- bedeutet,
RE und R3 gleich eder verschieden sinu‘ und jeweils ffir einen 01—4—Aikylresi, vorzugsswaése einen Me-
thylrest, s‘tehenx ’
R"- eine Einfachbindung Oder eine zweiwerlige, aiéphatisohe Cqmvaohlenwasserstofi-Gruppe Est und mi:
dem aromatischen Ring an den Pasitionen 2, 3, B uder Q, vorzugsweise an der Position 2, verbunden sein

40 Ram, und
:1 0 bis 3 is;
und deren Salze, Ester und Amide.

4. Verfahran nach Anspruch 1 (c) iEJr die Hersteiiung einer Verbindung der Format (EE)

 59

amongzmcaslz {11)

work: R1 die nben definierie Bedeuiung hat and RS eine Eénfachbindung ist.
55 5. Verfahren nach Anspruch 1 zur Hersteiiung einer Verbindung aus der Gmppe

(2)4 1 ~(3-(L‘Jimethyiarminn)prapyfliden)—fi,1 1~dihydrod1benzib‘ehxepinua-carbonséiure
(EH 1”(3-(Dimgihylamimmmgyfidanya‘i1~dihydrodihenng,e}c=xepin~2-carbonséiure
(EH ‘E~(3-(Dimafihyiamfindmmpyfiden)-6,"i14:13hydmdibanzi‘n,ejaxapin-Sacarbonséiure
(2)4 1”{3-(Dimeflwaaminu)propyiiden)~6.1 ‘1—ciihyt;ir0cfibemain,ejaxepin-S-camenséure

60 (EM ‘1«(3*(DimfiihyiaminO}pr0pyflden)-fi,1’i«d3hydrodibenzib;a}axepiri—E-mrbonséure
(2H 1—{3-(Dimethyiamimwmpyfidem-fii1 1--dihydrodibenzita,e]oxepin—B—carbonséure
(EH 1—(3~(DEmeihyiamino)pmpy§iden)-6,1 ‘i -dihydmd‘abenzib,e36xepin-Q—carbanséure
(2)4 1~(3~(Dimethylamino)propyfidenyfiz1 1-dihydmdib9min,ehxepinugucarbonsfiura
(EH 1~(3u(E)Em9'thyEamirw)propyiiden)~6,1 ‘1 -dihydrodibemit},e}0xepin~2~acry£séure

65 (Z)—‘1 1~-(3-{Dimeihyiamim)propyii§en)~fi,11«déhydrsdimming}smpinuanacrfiséure.
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5. Pharmazeutische Zusamrnensetzung, umfassend eine Verbindung der Formei (i) wie in Anspruch 1
definiert in Abmischung mit einem pharmateutisch annehmharen Tréger.

7. Verfahren zur Harstaiiung siner pharmazeufischen Zusammensetzung, wobei das Verfahren den
Schritt umfafit, seine Verhindung der Forms! (i) wie in Anspruch 1 definiert, in Verbindung mit einem phar—
mazeulisch annshmbaren Trager zu bringen.

8. Verbindung der Formei (i) wie in Anspruch 1 definierfi zur Verwendung in einem Verfahren zur Ken—
1roife van Aiiesgie.

Revendicafions pour les Eiats contractants: BE, CH, DE, FR, GB, 31', LE, NL, SE

1. Composé de iormuie (I)

  
7 1 -

; .meuua COZH‘ 2

g'\\ ,1 m
3' 2

caicn23nwa R

ou an $95, ester an amide de oelui-‘ci;
of: R1 est ~GH2—O— Du —O——CH2—;
R2 at R3 sent identiques ou difiérents et sont chacun hydrogéne on C1—4aaicoyie ou bien pris ensembfie
avec i’atume d'azute formant un hétémcycie azuté complam quatree :3 six cha‘x‘nons de cycie;
R4 est Lane liaison simple uu un radica! hydraaarbané aiiphatique bivaient en 614 91 peut éire uni au SYS'
{fame cyciique aromaiique aux positions 2, 3, B on Q;
n est E) ii 3.

2. Composé de formula (E) tel que défini dams Ea revendicaiion 1,
of: R1 représenie ~CH20— ou ~OCH2~;
R2 at R3 sent idemiques nu difiérents ei sont chacun (EM-alcayle, de préférence méihyle;
R4 est une Eiaison simple ou un radicai hydrocarboné aliphatique bivaient en 61.7 at pent étre uni au cy»
cie ammatique a E positicm 2‘ 3, 8 ma 9, d8 préférenoe é: la position 2; at
n est O a 3,
at 393 seiey amides et esters de ceiqu—cic

3. Composé dB formula (E) tei que défini dans ia revendicaiion 1,
of: R1 représenie nCHgOfi
RE at R3 sont idenfiques ou difiérenis ea sent chacun C1~4~alcoyie, de préférenoe méihyle;
Rd est une Eiaimn simpie cu un radicai hydrocarboraé aiiphaiique bivalent en 07.7 at pent étre uni au (3‘ —
cie ammatique a 33 position 2, 3, 8 cu 9, de préférence 231a position 2. at
n est 0 21 3,
et ies 5e15, esters st amides de celui—ci.

4. Composé de formula (II)

 (II)

CH(CH2)ZN(CHB)2

cu un set, ester an amide de celuivci,
at] R1 est ~GH2—O— cm -O-CH2-; at
R5 est une iiaison simpie ou -CH=CH uni au cycle aromaiique a“: la position 2, 3, a nu 9.

5. Composé chaisi parmi:
i’acide gm ’1uqa-(dimé‘zhyiaminc)propyiidéne)~6,1 1«dihydmdibenzibg‘jaxépinQ-Q-carbnxy}Eque
l’acide LEM 1«{3-{diméthylamino)pmgaylidéne)m6.1 1mdEhydrodibenz[b,e]oxép§na2~carhcxyiique
E’acide LBJ—“i 1~(3vidiméfiaylamino)prnpy!id€ane)u6,1‘EudEhydmdibenz{hejcxépinaafiwcarhuxyEique
i‘acide (ZN 1~(Sv(diméthyiamino}prnpyiidéne}--6,1 1--dihydrofiibenzib,effoxépinenSncarboxyliqua
E‘acide (EH 1~{3—{déméthylamina)propyiid€ane)—E3,1 1«dihydrzndibenzmejoxépine-B—carbcxyiique
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i'acide (ZN1«(S-(:35méthyiaminummpyiidéné)45,1 1dihydmdibenzibgejaxépine~8~carbnxyiique
i’acide (EH 1—(3—(diméii1ylamino}propyiidéma}-5,1 Hi"- drodibanzibghxépinag-carmxynqua
I’acide (2)4 1~(3-(diméthyiaminommpyfidén93-6,1 1-r:€ihyciradibenzfi),ejcxépine-anarbuxyiique
I’acide (EH 1—(3{63‘iméihylamino)propyiidéma)-6,1 1—dihydrodibenzibgluxépi[Ia-Ewacryfique
i’acide {Q4‘1-(3-(diméthylamino)pmpyiidéne)AE-,1 1—dihyc‘m:€ihenz{53,ejoxépinen2nacryiique.

6. Composition pharmaceutiqus comprenant un composé de formula (i) te! qua défini dans ia revendica—
firm 1 en méiange avec un excipieni pharmaceufiquement acceptabie.

7. Composé de formula (2) tel que défini dans la revendécation 1x {-1 utiiiser en méc'ecine.
8., Composé de iotmuEe (i) 121 qua défin‘i dans Ea revendicatian L pour la préparafion d’un médicament

pour flutter centre E‘afiergie.
9. Composé de formuie (i) iei qua défini dam; la revendicaiion 1, pour la préparafian d’un médicamem

pour souiager fies efietg nuisibles de i’histamine; pour maTiriser cu swiager fies effe‘ts d’un éiai asthmatin
que ou pour maitriser ia branchoconstriction nu ie branchospasme caractéris‘tique de i'asthme allergique.

1E)= Procédé de préparation d’un composé de fermuia (2) tea: qua défini dans la revendication '1, qui com~
prend '

a) la réaciion d‘un composé de formuie (iii):

(III) 
at: R1 at R4 sont tats qua défEnis clans {a revendication 1, avec un réacfif de Wittig approprié ou avec
un réactif de Grignard approprié, suivie de Ia déshydratation, ou
b) i’hydrolyse d’un composé d9 formuie (V):

 (V)
 

CH(CHZ)nNR
2

R3

of: X e51 WON 9? R1, R2. R3, R4 at n sent aeis que définis dans la revendlcafion 1,
c) Eorsqu‘ii as? requis de préparer un compesé de formuie (E) at: R4 est una liaison simpie, une réaction
de carboxyiatinn exécutée sur un composé de formuie (V) (zi-dessus of: R1 a R3 at n son? 1915 qua défi»
nis ci-dessus dans la revendication 1 set X est un atome d'hydmgéne nu d’haiogéne, Du
d) Eorsqu‘ii est requis de préparer un commsé de furmuie (i) of; R4 est autre qu’une liaison simpfle, {a
réamion (fun composé de formuie (V cindessus oi! X est un atoms: d’haiogéne at R1 é R3 at n son’s tels
qua définis ci~dessus deans ia revendication 1, avec un composé CH2=CHRECORY cf: R5 est un radicai
hydrocarbcné aiiphatique bivalent an 01-5 et R7 est un radicat protecteur, e1: ensuite i‘éliminaiion du
radiw pmiesieur Sorsque Ea chose est nécessaire, at
e) ensuite, Ea conversion d‘un cumposé de formula (3) en un autre composé de formula (i), 35 1a chase
est anuhaitée=

Revendications pour I’Etak eonimciant: AT

1. Pmcédé de préparation d’un compesé de formuée (i)

24
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 3 (I)

“23
CHECHZJHNR R

cu d'un sel, ester ou amide de celui—ci;
of: R1 est -CH2—O— Bu —O—CH2—-;
R2 at R3 sont identiques ou différerfls et sont chacun hydrogéne cu an4~aicoyie ou bien pris ensembie
avec E’ateme d’azote formant un hétémcycie azoté comment quatre ‘a six chafificns de cycie;
R4 est une liaison simpie ou un radical hydrocarboné aliphafique bivaient en C14 at peut étre uni au sys~
iéme cyciique ammatique aux pasitions 2, 3, 8 ms 9;
n est 0 ”a 3,
Raquel procédé camprend:

a) Ea réaction dim composé de formuie (HE):

R .

 
at: Ff! at R4 scant tels qua définis cindessus, avec un réactif de Wiflig approprié ou avec un réactif de
Grignard approprié, suivie de ia déshydratafiion, W
b) E'hydroiyse d’un composé de fcrmuie (V):

W) 
2 3

CH€CH23nNR R

as“: X est WON, at R’, R2, R3, R4 9% n 5%: Eels que définis dans la revendicatinn 1,
c2) iorsqu'il agt requis de préparer un composé de formuie (1) oh R4 est une iiaison simpie, ia carbaxyiau
flon d‘un composé de formula (V) ci-dessus oil R1 3 H3 at n son: tels qua définis ci~dessus at X est un
atome d'hydmgéne on d’halogéne, DU
:4) icrsqu’i! est requis d9 préparer un composé de formuie {i} on W est autre qu‘une liaison simpie, la
réaotion d’un composé 3e formuie (V) of: X est un aiome d‘haiog‘ene at R1 :2: W at :1 son: teis que définis
cindessus, avec un composé CHaso‘HFIGCORT of; R5 est un radical hydrocarboné aliphatique bivaEent
en Chg at R7 6! un radical} pretecteur, at ensuite E'élimina‘tien du radicai protecteur iorsque 3a chase
est requise, at
e) ensuite ia conversinn d‘un camposé de formuie {2) an un autre composé de formula (I), si la chose
est scuhaitée.
2. Pmcédé suivant Ea revendicafion 1, de préparaficn d’un compose”: de formuie (E) tei que défini dams Ea

revendica‘aion 1,
of; R‘ représeme ~GH20— ou -OCH2—;
R2 at R3 sent idenflques ou différents en son: chacun 014-2130031352, de préiérence méthyie;
R4 93% um: iiaison sfimpia nu un radicai hydrocarbbné aliphafique bivalent en 01-7 at peut éire uni au cy-
cle aromatique $1 la posificn 2, 3, 8 cu Qx de préférence é (a position 2 at
n est 0 2‘1 3,
et class 5913, amides at esters de celui—ci.

3. Pracédé suivam Ea revendicafion 1, cie préparafion d‘un composé d9 formuie (E) :93 qua défini dens Ea
revandicafion 1.
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of] R1 représente wCHgQ
R2 91 Rs son: identiquets 0:1 difiéren‘rs at sont chacun C1~4~a1myle, d5 préférence méthyie;
R4 est une liaisnn simple an un radicai hydrocarboné aiiphafique bivaiem an 61—7 at peut étre un'a au cy~
cie aromafique é Ea position 2, 3, 8 tau 9, de préférence 9:: 1a position 2, et
n est-E3 a 3,
et des sels, esters at amides de celui~ci.

4‘ Progédé suivant Ea revendication 19) de préparafion d’un composé de formuie (3%):

v 32592023 111:} 
CHECHZ)2N{CH3)2

02‘: F“ 95*. Ee‘: que défini ci~dessus at R5 est une Eiaison simpie.
5O Prooédé suivam Ia revendiwflnn 1, de préparation d’un composé choisi parmi:

l’acide (2)41{3-6111méfihwaminowmpyiidéne}-8,1 1-dihydrodibenzfia,elexépine~2~carboxyiique
Yacide LEM 1w(3~(diméihylaminc)pmpyiidéme)-S,1 1 -dihydradibenzib,e]sxépinevacarboxyiique
E'acide (EH 1«(34:11:11éihyEamina)propy§idéene)—6,1 1-d§hydrndiberezlbfijaxéginsw$carhoxyiique
E’acide (11-11{34:31méfihwamim)pmpy£idéne)—E§,1 1-dihy<§rodit:efizib,e]axép§ne-3~carbcxyiique
E‘acide (EH 1-(S—(diméthylamino)propylidéne)-fi‘11-dihydmdibenzibghxépineuflwcarbaxylique
E‘acide (579—11~(3—(diméihyiamim)pmpy§idfarm—611 1—dfihydradibenzibgjaxépinews-carboxyiique
E'acide LEM 1~{3—(dEméthyiaminu}pmpylidéhe)-B,11-d§hydmdibenzib,e}axépine~9~carboxyliqua
E’acide (_Z_)-1 1-(3~(diméihyiamimmmpyiidéne)~8,11~d§hydrodibenzfihreiaxépine~9~carbcxyiiqug
E'acide {EH 1“(a-(diméthyiamimmpmpyiidém}5,11-d€hydmdibenz[b,e}uxépine~2~acryiique
i’acide (2.3-1 1m(3-(diméthy!amia1a)propyiidéne)-6,1 1dihydrodibenzib,e]axépine~2~acryfique.

6. Compaaifion pharmaceutique comprenant un composé de formuie (1} ta! que défini dams 1a revendican
‘tlon 1 en mélange avec un excipient pharmacamiquement acceptabie.

7. Procédé de préparaiicsn d‘une compositéon pharmaaeufique, qui commend la mise an association
d’un zzomposé de formuie (I) tei qua défini dans ia revendication '1 avec un excipiem pharmaceufiquement
acceptable.

8. Gomposé de formula (1) re! que défini dans Ea revendicafion 1. a utiiiser dans un procédé pour iutter
centre i'auergiec
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Description

Backt round of the invention 

Heretofore, it has been known that 11-unsubstituted, 11-hydrc-xy or ti-oxodibsnzib,e]oxepin derivative is used for
aniiintiammatow agents [.1 Med, Chem. g1, 633 ~ 639 (1978)].

Further, " is known that dibenzibeioxepin derivative wherein substitutents Ha and Rb at ii»posiiion have the
foliowing definitions; is empioyed in the treatment and contra! oi aiiergic conditions (USP 4.282365}

 

Fiat: H, OH, lower EiikOXy, ioweraikyithio, tower aikyisuifinyi. lower aiky’isuiforiyl, Eiryit'hio. Ni—ie, NHCHO or irnidazoiyl;

Fib: H or iower aikyi;

or Ra and Rb taken together are 2 O; : CH-Plc wherein RC is H or aryi.
Furthermore. it is known that 11r{4methyipiperazino) dibenz[b.,eioxepin derivative has an aniiastiiniatic aotwiiy

(USP 4.396.550 USP 4,465,835: EPA-38564).
it is aiso known that dioenzibepxepin derivative having the following forrriuia:

€W>Eigag

Q: h ewe

wherein Fid and Re are iower alkyi and Fit is tower aiky'i or haiogeh, has an antiasihmatic activity (ERA-85870).
Dibenzijbepxepin derivative having an antiaiiergic activity and having the foiiowing structurai formula:

0-» (CH?) xsagah

R Q

wherein Fig and Rh are ailqli. r is 2 or 3 and Hi is aikyi or halogen is known (JP—A~227879/’84),
Dibenz[ble]c:>:epin derivative havi 'in antiaiiergic activity and having the ioiiowing SErLiCiL

 

 foi'rnu is: 

 
wherein R} is 4-»aikyipiperazino, 3-quinuciidylamino or -Xa-(CH2)8~NF{€Rm wherein Xa is NH- 5- or 0; s is 2 or 3
and Re and Rm are aik ., and Fik is ON, 5-ietrazoiyi, CON H2 or 00an wherein Fin is H, alkyi or 1—(ethoxycarbonyioxy)
ethyi is known (ERA-130555).

Doxspin having idi’i aniidepressarii activity and having the ioiioiiwig siruoiurai iorrnuia is known {Drugs 13. 161

(1977M. ' m
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E'Jothiepin having an antidepressant activity and iiavmg the foiiowing structural! formula is known iArz.—Forsch.,_1'§

10 i039 (19-53); ibi'd.,_1_fit 100 (1954)],

3} [Pic] 2

 

(Ad/15

/’\»\\/wa
* n i o i
Lt; E i . :/’~\.... 5 A‘x/f

20

it is aiso known that dibenz {bet oxepm derivatives having the formula:

R

g: /

J//\\’;K’N \\;\\\
i Ri

(“w/”‘3’“; vx ,_u......-v i '5 '
‘0 i¢::/f)iu~_43gjnx\w;5fij

wherein :

35 H is hydrogen or methyi ;
R, i5 a tower aiky‘i, tower aiken 'i or tower cycieaikyi ;
X and Y are each hydrogen, tower aikyi, tower aikoxy, lower aikyiihio, chioro, fiuoro, trifiuoromethyi: tower acyi or
diaikvisuiionamido, have an antidepresssei'it actiwtv (GB 1,018,955.}

40 it is knox In that dibenz [5,9] 0K: in derivatives; of Tcsrrnuia : 

 
50 wherein F- 5 is a Singie bond or ~CH::CH~, have an anti-asthmatic activaty (EP 2147759)

As the compound having both an anti-alien ic activny and an antiinfiammaiory activity‘ steroids are known,
it is aiways desiied that a ncvei compound having an aniiaiiergic activity and an antii tfiammatO-iy activity be de—

veioped.
The present invention i'eiates to a when/{ix eicixepin denvaiive represented by the tormuia (E).
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wherein

A represents a carpoxyl a I:iraight oi branched 30.Ca) alkoxycarbc2nyi group >CONHOH or ~CONFIR2 wherein
I1 and R2 are the same or different and represent hydrogen atom ora staight Oia branchedlI-I,1 Ce) aI'kyl
Y representsICi-in‘I , C-HFI3 ICI-gmr wherein Hi, represents a straight or branched I01 Cd) aikyl and m is ., 2,
Ger 4, which Is the subsIitusnt at;“- or 3—posnion of the mother nucieus and the leit side of the gioup V is bound
to benzene nucleus.

X represents :N-. :CH-;
n iso, t, 2, Ber-4;
2 represents 4-rnethyipiperazino 4—rit .titylhomopiperazirio, piperidino, pyri‘oiidino. thiomorphc o, rnorp'rioitrio or
NEGR— wherein R5 and R— are the same or different and represent hydrogen atom or a straight or branched (Cf
C4) alkyi a rhea-"ItsEJ'CIE.ilbe bond and the pharmace thic.aiiy acceptabie salts thereof.

  

The present invention furti.I pI2riaiIris to pharmaoeuticalI22ornr:Iiositon some2iriing an effective amountot Compound
(it or a pharmaceutically acceptabie salt therem as an active ingredient. and an2aarrier or an excipient.

The present compound (i) is uselui lortreatrnent ol allergic conditions and nilammation diseases 

DETAILED DESCRlPTlONDOF THE INVENTION

in the definition oi each group of iormula (l), theower alkyl gr.up Inc I'Iio'es siraight or branched chain ail-(yl groups
having 1 to 8 cartiori atoms, for example, rne thyl. ethyl n-propyi Iso-prooyl ri-o'utyl air;

in the detiniiion of the group A, tower * kyt moieiy of Iower aikoxymethytqkqroup and lower alkoxyoarbonyl group
‘sthe same meaning as previously defined.

”it e Iower alkoxymethyt group inc:'udee methoxymathyl etnoxymethyi, n-propoxymethyl. isopropoxymethyt. etc.

anrid theIiower allioxyoarbonyi group includes me-Ihoxycarbonyi ethoxycarbonyi etcedetinition ofhe group A. the lower a«y! moietI,I of lower aIkanoyi groupsand lover alkanyotoxymethyi group
has thissame meaning as previously defined.

The iower alkanc—yi group Includes tormyt, acetyi, eic arid the lowei alkanoyloxyrriethyi group Includes Iorrnyio--
cymmeihyi, acetytoxyrnethyl.

The pharrriace icaiiv acceptab to salt of compound (t,- in.otudes sharmaoe uticaily acceptable acid addition sait,
metal saii, ammonium salt. organic amine addition salt, amino aCId addition sait, etc..

The pharmIaceuti-t3ally iii) :cplcthio '3' addition sait oi comp und (l) inciud s ir'iEDFIjF-.IInc acid salts suoi. as hydro--
chloride, sulfate, phosphate etc . and organic acid salis such as acetate. mateats, iurriarats tartrate citrate. etc: The
p' irmaceIIti-oaiiy acceptable metai sait includes aikalimetai salts sitch as sodium salr, potassium saii,eetc ..aikaiine

earth metal sai'ts such as rnaqnesi um sait caioi urn sali etc. , and at uminii- m salt zinc sait etc. The “it“t‘V'tIdLedYICdiiyacceptable organic amine addition saii ciudes addition salt oi morplioli ne and piperidine and the p. ' '
acceptable amino acid addition salt inct udos addition siii oi Eve the giysine. phenyiatardne. etc.

CompoundIiIis preparedin using a compound represented bv the formuia (ii):

 

 

 
 

  

 

 

(III 
wherein Y and A have the same meanings as previoustyo‘eiined or a compound represented by-...e formula II lit:
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(III? 
wherein Y and A have the same meanings as previously defined as the starting compound. Compound (i I) is disclosed
in J. Med. Chem, is. 941 (1976), tbid.,§g, 1499 (1977) and JP-A—21679/83

Compound till) wherein --Y--A is x-COOH is disclosed in .iP-A--21679/83 and the other Compounds (iii) can be pre-
pared according to the method described in the publication though they do not occur in the pubtication.

The process lor preparing Compound i“ is expieineo‘. depending on the kind of the group X.\ll

Process A

SyntheSis of Compound (i) wherein X is ; CH- (Part 1)]L

T'he carboxy group of Compound (Eta) is protected according to the r‘ollowrng reaction scheme.

 
in the formula, Y has the same me: "

(compounds with an aiphabet sutfixtoilo
no.)

Compound (tie) is reacted with t to 5 equivaients of thionyi chic)ride and 1 to 5 equivalents of 2-amino-2—rnethyl-
1»propanoi on the basis of Compound (lie) in an inert soivent such as methyiene chloride, if necessary in the presence
01 a base such as trielhylarnine at a temperature of from 0°C to room temperature tor 1-24 hours to form Compound
(EV). Compound (t‘ i can atso be obtained by reacting Compound (lie) with thionyl chloride in advance and then with
Q—arnino--2--rnethyl-1propane!

Compound (EV) is reacted with 175 equivatents oi thionyi chioride in an inert solvent such as methyiene chloride,
toluene and benzene at a temperature of from 0°C to room temperature for 3 ~ 24 hours to form Compound (V).

Compounds (la) and (its) can be prepared from Compound (Vi according to the iollowmg reachon scneme,

as previousiy defined, and Compound (lie) is included in Compound (it)
formuia number are likewise included in compounds with common tormuta
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 o iialMgics ) z in;~ ~ 2 n+1,

cmis.)

in the formulae, Y, Z, and n have the same meanings as previously defined, R5 is hydrogen or a lower alkyi group,
We is a lower alkyl group and He! is haiogen.

As used herein, the term lower alkyi has the same meaning as that oi lower alkyl in each group of iormula (l).
l-laiogen includes chlorine, bromine and iodine.

Compound (Vi is reacted With E - 5 equivalents of Compound (Vi) in an inert solvent such as tetrahydroiuran and
diethyl ether under atmosphere of an inert gas such as nitrogen and argon to form Compound (Vll). The reaction is
carried out at a temperature ot from 0°C to room temperature and is usually completed in t - 24 hours

Compound (Vii) is reacted with l - 5 equivalents oi thionyl chiono‘e or pl‘iosphoryl chloride in an inert solvent such
as methylene chloride in the presence of a base such as pyridine to term Compound (la). The reaction is carried out
at a temperature of trom 0°C to room temperature and is completed in t — 24 hours.

Compound (la) is inc mated in an alcohol containing water. such as aqueous meihanoi solution, in the presence
ot an appropriate acidic catalyst such as p—toluenesulionic acid at a temperature oi from room temperature to the boiling
point of the solvent. to form Compound (lb) wherein R5 is H. The reac'ari is completed in E - 24 hours.

Compound (Vii) is incubated in an moon-z)! Fla‘OI—l in the preser . of an appropriate acidic catalyst such as p-
toluenesuitonic acid at a temperature of from room temperature to e boiling point of the solvent to form Compound
(lb) wherein Fla is r—i lower alkyi. The reaction is completed in l — 24 hours.

 

 
 

Process B

[Synthesis oi Compound (i) wherein X is :CH- (Part 2)}

The carboxy group of a compound represented by the formula file) can be converted to a lower alkoxymethyl
group or a tritytoxymeihyi group according to the iollowmg reaction scheme.
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(VIII

CH CEPhi SCI.

Q (Emmy—cages (eat 3

¥=C3§20R9'

tn the formulae, ‘Y' has the same meaning as previously defined. Fla is a lower alkyl group and th‘ is a trityl group
or a tower aikyt group. The term lower aikyt has the same meaning as that of lower alkyt in each 9: up in tormuta (t).

Compound (lla) lS reduced with l - 5 equivalents of lithium aluminium hydride in tetrahydrot’uran at a temperature
of trcm 0°C to room terriper'ature for l - 24 hours to term Compound (Vlil).

Compound (Vill) is reacted wrth l - 5 equtvalents 0t trityl Chloride in pyridine at a temperature at trdm room tem—
oerature to 106°C tor l -- 24 hours to form Compound (lX).

Compound (iX) ts oxrdized with t - 5 equivalents ot an appropriate oxidizing agent such as potassium permanganate
and pyridinium (' lorocl'irornate in an inch solvent such s methytene chloride and acetone to form Compound (Xi)
wherein R9 is tri.y The reaction is carried out at a temperr ture ot tram 0°C to the boiling point of the solvent and is
compieted in l A 24 hours.

Compound [\tlil) is incubated in an aicohol of th OH in the presence of an appropriate: arzidic cataiyst such as
sulfuric acid at a temperature of from room temperature to the boiling point of the solvent to form Compound (X) The
reaction is usually completed in i - 24 hours.

Compound (X) is oxidized with l , 5 equivalents of an appropriate oxidizing agent such as Jones reagent in an
inert solvent such as acetone to form Compound (Xi) wherein Ft; is a lower alkyi. The reaction is carried out at a
temperature ct ti'om 0°C to the betting point ot the solvent and is usually completed In l - 24 hours.

The compounds represented by the formulae (to) and (Ed) and it desired, the compound represented by the formula
(is) can be synthesized trom Compound (XE) according to the following reachon scheme.
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0 Q ywcezoeg'
(3

(X1)

jaatewcazimlz (VI)

 
oxidation

Him/(Cfizinz

 
(12)

in the tormuiae. Y, Z, R91 n and Hat have the same meanings as previously detined.
Compound (Xi) is reacted with Compound (V!) which is; Giigriard reagent according to the same manner as. in the

reaction step from Compound (V; to Compound (Vii) in Process A to term Corripound (XII)
Compound (Xi!) is subjected to reaction according to the same manner as in the reaction step from Compound

(Vii) to Compound (ta) in Process A to form Compound tic).
Compound (ici is incubated in a soivent cont ng water such as aqueous dioxane in the presence of an appro-

priate acidic catatyst such as p-totuenesuttonic: acid at a temperature of trorn room temperature to the boiling point e
the soivent to term Compound (id). The reaction is usuaiiy compieted in i 7 24 hours.

Compound (id) can aieo 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 caiaiyst such as suifonic acrd at a temperature of trom
room temperature to the boiling point of the soivent. The reaction is usualty completed in i ~ 24- hours.

it desired, Compound (id) is oxidized with i - 5 equivaients of an appropriate oxidizing agent such as Jones reagent
in an inert solvent such as acetone to form Compound (ie). The reaction is carried out at a temperature of from 0°C to
the iooiiirig point of the solvent and is ueuaiiy cornpieted in i — 24 hours
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Process C

[Synthesis oi Compound (i) wherein X is :CH- (Part 3}]

 
in the iormuiee. Y, Z. and n have the same meanings as previously defined A‘ represents the groups failing within

the definition of A but tower alkanoyi group.
Compound (lib) is reacted with i ~ 5 equivalents of Compound (Xllti in an inert solvent such as tetrahydroiureh

under atmosphere of an inert gas such as nitrogen and argon at a temperature of trom 0°C to room temperature for i
- 24 hours to i'orm Compound (if).

Compound (Xitl) which is ylide. can be prepared according to the method described in CA. fig 153568 (1965).

+
.5. * 1 t: ..

P313? hes(CH2)n+li.almw-meo Phat? (CHZ)n¢lHal . Hal

”T“ (XV)

.1) H2 -i- _

2) 535%.]. 9113? (C32)n+lz r- hal . {fifi£13q
(WE)

in the iormuiae i-iall n and 2 have the same meanings as preViousiy defined and q is l or 2. Compound (XlV) is
reacted with an equivalent of tripl’ienyiphosphirie in toluene at refiti): oi the solvent for i ,. 24 hours to form Compound
(XV).

Compound (XV) is reacted With l ~ 5 equivaients of H2 in ethanol at refiux of the soivent for l ~ 24 hours and excess
HZ is distilled away under reduced pressure. After the addition of! — 5 equivalents of HHai on the t . ms of Compound
(XV). the mixture is incubated at a temperature of from 0°C to the boiling point of the soiveht for i ~ 24 hours to i’orm
Compound (XVi) which is Wittig reagent.

Compound (XVI) is treated with l . 2 equivalents of an appropriate base such as nabuty ' ium in an inert solvent
such as tetrahydrofuran under atmosphere of an inert gas such as nitrogen and argon to form yiide (Xili). The reaction
is carried out at ~78°C ~ room temperature and is usually conipieted in i ~ :24 hours.
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Proc;.ss D

[Synthesis 0? Compound (i) wherein X is :CH- (Part 4}]

 

  

 
 

5

formaldehyde
(Emma-Y -A + or polymerized + 52

formaldehyde
to l I II)

Eel/(N 2
Acid ‘

emit ~ i15

(Igl

'20 in the formulae. Y, Z and A have the same meanings as previously defined
The process is Known as Prince reaction [New Experimental Chemical Course (Maruzen). Vol 14, SyntheSis and

Reaction of Organic Compound lll, page 1375 (1977)}.
Compound (Ill) l to 5 equivalents of formaldehyde and l to 5 equivclents of HZ are subjected to reaction in an

inert solvent. such as letrachloroethane in the presence of an acid or reaction in an acid as such serving as a solvent
25 under atmosphere ot an inert gas such as nitrogen and argon to yield Compound (lg)

The Formaldehyde or polymerized formaldehyde includes p-lormaldehyde, trioxane, etc. The acid includes acetic
aoid, trichloroacetlc acid, trifluoroacetic acid. etc. The reaction is carried out at atemperaturo ot lrom room temperature
to the boiling point ol the solvent and is completed in l - 24 hours.

Compound (lli) which is the starting iriateriei can be prepared according tothe process described in JP—A-21679/83.
C30 as shown below.

 
 

 

 

(Swami + eh P a ca3 2

(WI Ii

40

f Y "’ A!

45 E I 3 IE.)

Thai is, Compound (lib). l to 5 equivalents ol methyltriphenylphosphonlum bromide and l to 5 equivalents of ri-
butyl lithium on the besls of Compound (llb) are subjected to reaction in an inert solvent at from 778°C to room tem7
perature for l to 5 hours to yield ylide (XVll) which is reacted With an equivalents of Compound (lie) in an inert solvent

50 at from -7’ ”C to room temperature under atmosphere 01 an inert gas tor l to 24 hours to yield Compound (lilal.
The inert gas includes nitrogen. argon. etc. and the inert solvent includes tetrahydroturan, etc.
The group A' in Compound title) can eesrly be converted to a lower alkanoyl group and therefore. Compound elll)

can easily be prepared.

5'5
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[Synihesis 0? Compound (E) wherein X is : N-]

Tabla
slructu.

C3

 

 
 
 

  

. firm-mm Yak 4» 32:6 (CHZE n2
(XVIII)

N‘M(C§§2) “Z
i

 
shows exampies of Compound (I) or pharmaceutically acoeptabie sahs thereof and Table 2 shows the

lormuia thereof.
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Tabie 3 shows characteristic mgnais in NMR and Tab-fie 4 shows retention time in HPLC

Mathyl ci5¢11*(Budimathylaminap&oPyliéena3m
6 , llwdihydzodibenz (b, eloxapinwl’nacetate

Methyl trans11mi3dimgthvlémincpropyliéer.e)~
6 ll-dihydxcdibanzlh, alcxggin~2oacstate

Ethyl cisull»iEndimethyisminaprcpylidene)~6,llw
dihydrcdibenz[h,e]oxeg¢nm2—acetate

CiSwllw (3mdimethylaminapxopyliéene) o6 , 11—-
éihydxodibenz[bgaéoxapin~2~acatic acid

'Ethyl tranaolln(3«difiethylamincpxcpyliéeneB—
6,11udihyfirodibenz[m,e}cxepin~2»acatatg

Trans—lieEBtdimethylaminaprapyiifigng)m6.11m
dihydredibenzibiaioxepinBZMacetic acié

éihvdzodibamzih, elaxepinnzacatata

'fiethyl trgns”ll (éuéimethylaminebutyliéeneJ
:6, lldihydrodibenzib, eloxagin“2~acataze

ETians-ll—r4-dimethyzaminobutyliaena3«5,11—
Edihydrodibanz{b.61oxapinuzaacetic acid .

Methy 1 cisfll (4almathylamlflcbutlefiaua}—6, 110.

Eeismllwrsudimgthylaminabunylidame3as,11m
idihydradibgnz{bpeloxgpinu2~acatic acid

 

fiethy l sis””11 (3mmy:xclidinopregyliéane)~5 11~
dihydredibenz{b.919xepinwzuacetace

.ethyl txans~ ll» (3-pyrrmlidinoprcpylidena)-
6,11éihyfiruéibenzib, eigxepin~2 acetate
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 Cis~ll~(3~pyr=01i5in°?r°FYliéegxe)néjfliln - .
dihydméibanz{b.eloxepinduacetic acid a:

 

 

 Trans1‘43pyrrolidinopmpylidene)»6 11,-
dihydrod~benz{b, e]oxepin~2~acetic acid
 

 

 

  
Methyl. a); "ll (2- Numethylpigerazino)“
ethyli dens 6 11— dihydrodibenzib e Joxepinm2—acetate ,.. 

ethyliaane 6,11méihyazaéibenz£b,gjoxepinm2nMethyl terswllwiz—(4-methy1piperaiino)—acetate

 
 

 

 

(2‘15"-11 12- Humethy.3.1.;gasazinohethylidengt6, 11--dihvdrcéibenzfb )oxapinwbacatic a "

Trans- lle2 (4me¢-hymiaewaz;1a)«lathvhdefi6 ll—aihydzoéibenz§b,e}cxeninu2~acetic ac
   

 
 

 
 

 .jmathyl cis~ll (34111mm}:LamanmnrcapvndeneJa
5,11dihydradibenzib,e30xapin 3acetam

E his thyl exams-11w (BfidimethylaminoprcpylideneJ -
6 , lladihydzodibenz (b, e} oxepin-S-acetata

 

 
 

 

 
   

Cigwllm t3wdimethylaminoprcpy1idene) -6 , 11-

d/inydzodibenz {b.al oxepin—3-acetic acici

Trang—llu- ESadimethylaminopxopylMane) a5 , 1.1-
dihydzodibenz[b.elcxepinvS-vacetic mm
 

A
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mfim 

mum”WWW—m??? ‘ . . , . 3Methyl ~11~{2~c;methylamxncethyl)131:6“ ,
, 5,llwdihyérwdibenzib,e!oxegin-Z~acetaee ‘! 12

 
xethyl antimllu(2-dizethylamincethy1)iminefi
6,ll~dihydzadibenz{b,e£oxe?in~2mace:a:e
 

2
L~ (a . - ,. . I
‘ ~11"{2“cimetaylamlfiDetnfl)imln0“5,ll" I
éihyércdibenzEb,eloxepin~2«acetic acid '

. IG
iAnti—11wiZuéinethylaminoethyl)imino—6,11~
dihydxodibenzgh,e]oxe;in«2uacetic acid 
  

M "aw...—

Hethyl 4.“lim(2mdigrhylaninoethyl)iminon5,11—
dihydrodibenz{b.eiaxepianWacetate  
Methyl antiull~£2—diethylamincethyl}iminow ‘

E 5,11—éihyézcditenz[b.e]cxe;in~2~acetate I: !
i-Wu—---------Wm...W---------......—.M~__._______—___.__m
; 9-1“ a
i wllw(Z—ézethylamincethyl)iminc-6,llu :

i 15 dihyércdiben:Eb,eloxeginm2mace:ic acid aE .

“Mal-n (2ndmzhy1wincezhy1) imi:o« s . film 5
alhvczcdiie“:lb,e)cxepin~2~acetic acid
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Methyl :mli*[3‘iixezhylamincpropyl)iminow
6.11-dihydrfidibenz[b.elexagin—ancatata

Methyl antiulluiB—dimethylamineprepyl}imino—
5,11-flihydxodibenz(b,a]axepln~2wacetata

Emmmmmuu .. .....,...._...
' 1~11~13~dlm¢thylanincorcpyl)iminaw5,11“
d£hydxodibenz(b,a]cxapinm4nacctic acid

Antlnllw(Eadimathylaminoprcpylfiim£n005,llw
dihydrodibenz(b.330ucpinwzuxcat1c acid

Hsthyl elm“?-[11“CZ~dLmethyiaminagbhytViminou
5,11‘dihydzsdibenzib,e]cm&g%nfl2~yl —;:opicnat£

‘Metbyl &fif1m2"{lln{2-dinethylaminoethylliminon
-5,:iwdihyizodiben:Eb,alcxagin~2wyll«progicnata

“¥&:2-EilwE2-dinethylgminoethvl)ininaffixki“
dihydzcdibcnzib,eioxoyinwzwv;fiuyrtpzcnic acid

 
 

 

Anti«2«Ellgllrdinatnylamincathyl)inino~6,ll~
dihyéroclbenllbgeIOXE§in~2»yl}np:6pionic acid

A _
may]. ”Lib(2mdimthyumnomm1)i.-.sino»6,1lv
dihydrcdibenzib,e]ax=?in~3*acatate

Methyl anti~ll*(2*dimethylanfinoethyl)imino~
6,1lndihydxodibenz[b.e}ongin~3~acatats  
é‘

-ffiillw(ludimathylzminoethyliiminawsf11m
dihydxodibenzib,e]oxepin—3—ace:ie ac;d

Anti~llm{2*dinethylaninoathyl)1mi30n6,ll—
dihydrcéibenz{b,e}axepin~3’acc:ic n:id
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thv‘ awtz~ll~t‘-:ire:n:1ar~*c::o:yl)imihc~
1~61h_c:cdi:enz[b alcxeyi-u3 acetate

% ' --1"(3—dime:.:v1a:ino::o;vl§ini.0 5,11":dibymooinenzib eloxepin~3 wace: i: acid
 

 

 
 

 

  
 
  

'3,
.nti lllni3~ dimetnvlam

uoayl)iminn- 6,11—dihyc roditenzib 2303: «ac 2:1: ac;d"UP

lluéfin Dine: .1ylaminc;r=;ylifierme3m2 (4, €~
24 diaethyl 2-~0xazoline"’nyl}~5, 11dihydrocibeEZn

{heelcxepifi
  

 

 Hethyl cis ll" (3-zethvlaminoprepy1iden236, 11--
dihycxcdibenzlb eloxepin— Rwacetate  

  5 ll dihydxsdibenzib,e)oxepin2--aceta:ejVethyl 2:ans11m'3methylamizoyroyylidenE)* 
615*11~i3wmethylamihc9rogylidena1~6,1l~
dihyézcaibenzib,e]oxe;inw2wacatic aci

Trans—11M(3*nethylaminopropylidene)“6,11“
dihydrofiibenx{b,ejoxe§inw2wacet$c acifi

_nmmmmm__n mm_umwuuMmm........__mm.m..__mh~.____mv__..__ai

Hethyl cis--ll (3a:inoprcpylidene)--6 ll
dihycroéihenz[[b eloxepin— 2acetater 4

I V Methyl tzgns~ll~(l—aminoprogylidenc)*5.11‘i

 

dihyd:céibenz(b,e]oxepin—2waceta:e
 

Cis~ll-(Euaninoyropylidene)~5,ll~dihyéxodibenz~
(b,&]oxe;in~2~ac2tic acid

Trans~ll”i3~aminc§royylidene)“6,11~
dihydrodikenzib,e)0xepin~2—acetic acid

 

1' Euma:at: .3/2 hydrate of Campcund 3V (trans form 35!)

9* Eumarate *2/3 hydrate of Ccupound 9/ (trans fern 88%)
i a

19' ‘506iu; salt 1 hyérate of Compounfi 19 ‘
(anti {drn 99!) E
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Table 2 

Me

ZWCHECOCME

2~CSZCOCE

2*C52C00He

2~C32COCE

2~CH2COOHE

2»C52COOH

ZUCH‘COCKeé

3“CE.CCOHd

2~CE§1COOHe

2"C$ CQQH2
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2nCHECOOH

2-CHQCOOfie

2“CH2COOK

2~C31C33)C003e

2mCR(CHs}CGOH

3‘C32CDGMQ

3~CHZCOOH

3-fiHRCDDHe

3~CHZCGCE
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.k ; ~. ‘:- i

($3.: 1 :‘zms “1

mm” “W " 32-?“ 4" r

2 1 5 70 i s a? A i
3 2 5.66 5.00 s

4 5355 6.32 A

5 5657 L02 3

5 5.59 5‘59 A

7 5‘50 sun A

g 5.34 6.17 . A i
9 5 n 6.05 g s 5

Chemical 511:”: of Ea. proton f '
Comgoufid [pgmi g fieasuzel ________ ' solvent

 

 
________________,_____m_____

5 . 6 3 ~1 T PL

3 65 - i B

3 53 - I h

S 5 '7 1 -> r E e

A 2 CDC;3

3 & DHSO~d5
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Table 4

Compound Retention time in HPLC (Minutes)

 
instrument. SHlMAZU LC-SA

Column ‘r’emamurakagaku ‘r’MC A4312

A 0 01 M PIC [3-3 in 54.3% MeOH
B 0.01M F'iC 8-9 in 513% MeOH
C 0.01M PIC [-38 in 66.0% MGO'r-l

‘PlC : Pic reagent (Produced by Water Associates)
Pressure : 85 - 95 kg/cn‘r2
Terripereture : ream temperature

Compound (i) has both an antiallergic activity and antiinllamrnatory activity: Among Compound (ii) the compound
represented by the formula {i') has strong aniiailergic activity and the compound represeriieti by the fermuia (li‘) has
strong antiinr'lammatory activity.

(I’D 
in the fermuia, X) n and Z are as previously defined. ~Y'—N is ~Y—A when X is : CH and is ~Y—A which is bound at

2 position of the mother nucleus when X is ; Na. and ‘r’ and A are as previousiy defined

in") 
  nucleus wherein R3 :1 lower aikyi: A ' is, a e carboxyi. a lawer aikoxycerbonyt a -CONR1R2 wherein R1 and Fig are

the same or different and are hydrogen atom or ~CCNHOH.
the preferred .0rnpounds according to the invention are the compounds at fermule (it as above defined wherein A is
a member selected irorri the group consisting of lower alkcaxycarbonyl, {-CONR. R2). carbcxyl : Y is beund at. 2-positi0n
of the mother nucleus; X is member selected from the group consisting oi : N-and :CH~: n is t or 2; and Z is a
member selected from the group consisting; cl dimethylamino. drethyiarnino, n’iethylarnincx amino? morpholrnr) and
thiomorphoiinov
Ol those panrcular compounds those at formula (l) wherein Y is a member selected from the group
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and rri is 1 or 2 are preferred and more particulary these ot formula (3) wherein X i. : CH" and A is a carboxyl.
The most preterred compounds are those of tormuia (l) wl‘ierein ~Y—A is a member selected from the group oonsrsting

16' of oarboxyrnethyt. X i : Cl--l--, n is 2 and Z is a member selected from the group consisting of dimethylamino, diethyh
amino methylamino, amino, morphoiino and iiiiomorpholino.

The antiailergio activity and antiinfiammatory activity of Compound (l) are described below:

 

Test for antiallergic activityUr

Antiallergic activity was investigated by a homotogous PCA (passive cutaneous anaphtaxis) ot rats for 48 hours.
where Wistar' male rats having body weights oi 180 to 220 g were used tor sampling of antiserum and Wistar male rats
having body weights 01 12C) 140 g were used tor the PCA test.

’20 A) Preparation of anti EWA rat serum

Anti—egg white albumin (El/VA) rat serum was prepared according to Stotland and Shares method [Canard J Phys-
iol. Pharmaooi. g. 1114 (1974)]. That is, 1 mg ot EWA was mixed with 20 mg of aluminum hydroxide get and 0.5 mi
of mixed vaccine of pertussis, diphtheria. and tetanus, and the rnixtu re was subcutaneously administered in tour port ions

25 into rat's iootpad. Atter 14 days, biood was sampled from the carotid artery, and the serum was separated from the
sampled blood. and preserved under freezing at 80°C. The potency of the antiserum in the homologous F'GAtor 48
hours was t : 32.

B) Homologous PCA test of rats for 48 hours

Groups each consisting of 9 rats were used, and 0.05 ml of ariti-EWA rat serum diluted with a physiological saline
solution to 8 times as much was inoutaneousty injected each at two positions oi depiiated back to make the animals
passively sensitised. After 47’ hours, the compound oi the present invention, or its solution (physiological saline solution
or CMC sotution) was orally administered One hour thereafter: 0.5 ml/tOO g of 1% Evan’s blue physiological saline

av solution containing 2 mg of the antigen EWA was administered into the tail vein. and 30 minutes thereafter. the animals
were sacriiioed 'oy exsanguinatlon. Then, the skins were stripped and the amount ot leaked pigment at the blue—dyed
parts was measured according to the Katayama ei at method i iicrobiol. lmmunol. g, 89 (1978)}. That is, the biue»
dyed i) swere out out by scissors, and placed in test tubes containing i ml of W KOH and incubated at 37°C for 24
hours. ihen, 9 mi of a mixture 0t 0.6N phosphoric acrd and acetone (5 :13) was added thereto, and the mixture was

40 shaked and centrltuged at 2,500 rpm tor i0 minutes. tisorbancty ot the supernatant at 620 pm was measured and
the amount ot teaited pigment was quantitatively determined by the calibration curve prepared in advance. An average
of rrieasuremenls at t '3 two position was made a vaiue for one zooid, and inhibition rate for the iridivio‘uai zooio‘ was

 

calculated by the following tormuta

Inhibition rate is) us

Average leaked mQUfi: Lashed amount of
ofi solventmséminiw ' test compound“

50 stared gsoup administered groupam
x 100

   

Avezege teal-ted amount of
solvent—isifiinistexsd gxouo

5'5 Cases where, the inhibition rate is 50% or higher, were regarded as posrtive PCA inhibition actEVity, and the minimum
administered dosage, where a positive case was observed in at least one ot‘ three zooids was regarded as minimum
effective dosage (MED). The results are shown in Table 5,
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Acute toxicity test:

Groups each consisting of 3 dd: mate mice having body weights 0120 i1 9 were used and the compound of the
present invention was administered orally ([30: 300 mg/kg) or iniraperitoneaiiy tip: 100 mg/kg‘i. Mortality 7 days alter
the administration was observed to obtain I‘ :LL. (minimum lethal dosage), The results are shown in Table 5.

Antiinfiammatory activity test:

Antiinfiammalory actitrity was examined according to Rat carrageenin paw edema [-J. Pathoi._1ngg. 15—29 (1971)].
Groups each consisting of three Wistar male rats weighing 150 g were ,d, The test compound was suspended in
0.3% aqueous CMC soiution and the suspension was given orally. Sixty minutes later, 01 mi 01 (11% carrageenin
solution was subcutaneously injected in a hind paw to form carageenin paw edema,

The voiume et paw was measured before the administration and 3 hours alter the “:tjrtiinistralion ct earegeenin
with piethysmometer.

The ratio of the vettime 3 hours a ter the adrriiriistration to that tielore the administration 01 carageenit‘. was calCLi
lated and each ratio is compared with the ratio of control group (0.3% CMC solution was administered) to give the
edema inhibiting percentage. The results are shown in Tattle 6

  

 

 

 

w___._______m__m________,____________mm W

i i i . ‘ r
‘ Acute _>nt.talle:qtc Actzvmy i

i t taxicit‘j iii-ember of gositzve zooirfis ,
Cot-gagnd i (HLD) t in one group of 3 zoom-is “4 E 3i' TC ’31: i 3 ._e m: ‘7” _

g A _/ , ‘ Csag ,,/\k, TQM-($3
j' 1;: i: 100 10 l O l 0.01 0.001I ‘ ' L

 

 (trans)

  3 ' " 0.1
(trans) >300 >109 w 2/3 3/3 3/3 on 0/3 .

 
 

 >300 >100 3/3 3/3 3/3 3/3 1/3 0/3

   
 

3 -= — : '1 1
:’ ______,_,_in_1 
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Carrageenin paw edema inhibiting percentage (We) (Average value in one group of 3 rats. 100
adm' ' atio ,i
51.6
50.2
38 '7
83.1
46 C)
24.1

 As is evidenced in Tables 5. and 6. Compound (l) and pharrriaceuticxally acceptabte salt tr
activity and or carageenin paw edema inh'buing activity.

PCT—A inhibiting activity is believed to be on the basis of an activity inhibiting liberation of chemical mediator such
as histamine from fat skin ., iii Theretore Compound (i) and priarrnaceuticaliy acceptable satts thereot are bi ved
to be user'ul tor 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, carageenin paw edema inhibiting activrty is believed to be on the basis of prostaglandin bio—
synthesis inhibiting activity. Thus. Compound (l) and phermaceuti ' 'ty a ceptable saltsthereol are believed to be useful
for treating an acute inflammation and rheumatism which are ascribed to excessive prostagtandin.

Compound it) includes a compound having both antiallorgic and antiinflammaton/ activities described do ye which
is useful for the treatment 01 allergic diseases accompanied by inflammation.

in View oi the pharmacological activity of Compound (l). Compound (I) can be used in various medicament forms
for the administration purposes.

The present med' .ament composition can be prepared by unilormiy mixing an effective amount oi alree Compouno
(i) (ii ,. ptiarrnaoeuiicaiiy acceptable salt thereof as an active component with a pharrriaceuiicatly acceptable carrier or
excipient. The carrier can take a wide range of forms in accordance With a desirable medicament form for the admin—
istration. These medicament compositions are desirably in a unit dosage form suitabie tor the oral administration or
injection administration. in the preparation of a composition in the oral dosage iorm. any uselui. pharmaceuiic iy
acceptable carrier can be. used. For example, an oral liquid preparation such as a suspended medicament or syrup
medicament can be prepared us:ng water; sugars such as sucrose. sorbiiol, fructose. etc; glycois such as polyethylene
glycct. propylene glycol, etc; oils such as sesame oil, olive oil, soybean oil; etc; antiseptics such as alkyi parehydroxys
benzoate. etc; and ttavors such as strawberry flavor, peppermint, etc. Powder, pills, capsules and tabtets can be
prepared usrng an excipient such as lactose; glucose, sucrose. mannitoi, etc; a disintegr tor such as starch; sodium
alginate; etc ; a lubr'cani such as magnesium stearate, talc; etc binder such as polyvinyl alcohol; hydroxypropyl--
ceiiulose; gelatin, etc ; a suriactant such as tatty acrd esters; and a plasticrzer such as glycerine, etc. Tablets and
capsutes are the most useful orai unit dosage terms because of easy administration To prepare tabiets and capsules
sciid carriers tor medicament are u: d. injection solution can be prepared using a carrier consrsting of a salt solution,
a glucose solution or a mixture oi the salt solution and the glucose solution. The effective dosage of Compound (l) is
l to 20 mg/kgir’day for a human being. and number of administration is 3 to 4 per day

Examples and Relerence Examples are given below:

so? have PCA inhibiting 
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Reference example l

(Flaw material i) M ethyl li~oxo-6.ii-dihydrodibenzli) e} cxepin»2»carboxyiate

in this example, 348.9 g of sodium salt of methyl p~hydroxybenzoaie 402.4 g of phthaiide and 200 g of sodium
chloride are mixed with one another and stirred at 150°C for 6 hours. After completion of the reaction. the mixture is
cooled untli the temperature is broughto'back to room temperature, 4t of aqueous 10 % acetic acid solution is added
thereto and the mixture is allowed to standalroorn temperature overnight. Aftersiirring the mixture at room temperature
for 3'hours, deposited crystals are separated by filtration and 6 t of water is added thereto. After stirring the mixture
at room temperature torSC minies thednposund cry,t ilsarr‘ separates by filtration Attert. 3 additionof Slot toluene
to thesrystai-s. the mixture is stirred at.oom temperature for one hour "ite crystals are separated by fii'.ration and
dried over heating under reduced pressure to yieid 393.9 9 of2"(4-methoxycarbonylphenoxy) methyi benzoic acid

iP. (KBrdisk‘l: 3400. i700. 1610. 12630. 1235 cm"!
The thus obtained 2(4—methoxycarbonyiphenoxy) methyl benzoic acid(‘392. 7 g)is suspendedIt" 5 0i of methylene

chloride and 256. 0 gatitritiuoroacetic arl ivdride is added thereto After stirring the mixture at room temperature for
one hour. ’9i .4 g of boron trifluoride--ethylethercomplexis added thereto and the mixture is stirred at ioom temperature
for two hours. The reac:tion :solul.i<:n is poured into ice water. After an organic: solventlayeris separated irorn the mixture,
the organic iayer is washed with diluted aqueous sodium hydroxide solution and water. dried over anhydrous magne-
sium sullate and concentrated under reduced pressure to obtain 3353 g of methyl ll-oxo-Sfl‘i ~dinydrodibenz[b.e}ox-
epin-2-carboxyiate as a white crystal

Melting point and elementary analysis are shown in Table 7'.

 

IR (KBr disk): 1710 i650.
NMR (ODCIG, 5. ppm): 984(e Eli-i

 

(Raw mat-erial 2) li-on-G,ll-dihydrodibenz[b,eloxepin-2-acetic acid
(Raw material 3) li—Oxo—B ll-di'nydrodibenz[b e]oxepin-3—acetic acid
(Raw material 4) 2-iliOxo-6 ll--dil‘ydrodibenz[b eioxepin--2-yii-propionicac:d
(Flaw material 5.) ..’t-(li--D)o6 ll -dir:ydrodibenzfl) ejoxepin--2---yi‘i propioniceac:id

Flaw materials 2 - 5 are produced by respectively substituting p-hy'droxyphenyl acetic acid. rn-hydroxyphenyl acetic
aCid, 2—{p-hydroxypheny l-proplonlc actci and 3-(p—hydroxyphenyi)-propionic acid ior methyl p—hydroxybenzoate in Ref-
erence example l.

Melting potnts and elementary analyses thereof are shown in ’l‘abie 7.

 

(Flaw material 6) Methyl llmethylenefi,llv-dihyo‘rociibenzloeloxooin2-carboxyiate

in 100 rnl oi ietrahydrofuran is su-soenoed 25 g of rnethyltiiphenyltli'iosphorliurn bromide and 40 mi oi 1.6 N-ri--butyi
lithium hexane solution is drdpwiso added thereto under a r iiroge1 atmosphere and ice-cooling. After stirring; the mix-
ture underice cooiing for 30 minutes. a solution obtained by dissol‘wing “:5 g of methyl ll—oxo~6," dii‘iydrodibenzibe]

oxepin--2-carboxyiate in 250 mi of tetrah'ydroluran is dropwise added thereto and the mixture is stirred at room tem~
peraiure tori“two hours The solvent is distilled away under reduced pressure and the reel-ued spurified by coiumn
chromatography on<i.li::a gel (eluent: hexe ne ethyl acetale :: 3 l) to obtain 3.7 g of the desired product as a colorless
oily matter.

NMH (CDClE. 5 ppm):3,.83is 3H) 5.15is, 2H), .29 (s. iH). 5,74i's. IH), 6.698.22lm. 7H)
Melting pointsand elementary analys:s arecsch wn in Tab!e 7.

 
 

(:1

Reference example 7

(Raw material 7) Methyl il~irielilylene~6,li~dihydrociibenzib. ”loxeain-Z—acetaiie

The desired product is obtained by substituting il-oxo-G llx-dihydrodibenzib.eioxepin-Qi-acetic acid for methyl ll--oxo-
6.li-dihydrodibenzib.e]oxepin—2-carboxylatein Fieierrer.ce exa i.pie 6.

Colorless City matter
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nwummcammy sweawsmesweomsansmeumsweeeswamUnnn
lFi (neat‘ cm"): 25950, 1740, 1615. 1490, Kill)

Melting paint and elementary analyse are shown In Table 7.

Reference examgle 8

(Raw material 8) ll--l\/Iethyiene--6,ll--dihydrodibertzlbeioxepinuz-acetic acid

To a mixed solvent ot 200 ml of methanol and 50 ml of 2N--aqueous sodium hydroxide solution is added 2.9 g ml
methyl ll-methy‘lone—B,li-dihydrodibenzlb,eloxepin—Z-acetale (raw material 7. Reference example 7) and the mixture is
heated at reflux for two hours. After allowing the mixture to stand for cooling. the mixture is concentrated under reduced
pressure. and the pH of the mixture is adjusted to 1.0 with aqueous ally-hydrochloric ac “ elutiori. The mixti, e
extracted with 500 ml of ethyl acetate, then the organic layer is washed with aqueous iN—ltydroc' oric acid solution
and saturated aqu' ” 3 sodium chloride solution in order and drled over a" hydrous sodium sulfate The soivent is
distilled away under reduced pressure and the resultant crude product is crystallized from hexane to obtain 27 g of
the desired product as a white solid.

NMR (DMSO-ds i7 D20, 5: ppm): 345(s, 2H), 502(5, 2H); 5.15:5, ll-l), 5.60m, lH)‘ 645—744(m: 7H)
Melting pomt and elementary analySis are shown in Table 7.

 

 

Reference exarngle 9

(Raw material 9) Methyl ll—methylene-B, ll-dihydrodibenzib:e]oxepin-S-acetate

The desired product is obtained by substituting lloxo-B,ll~dihydrodiben7lb;e}oxepin-S-acetic acid for methyl ll—oxo—
G,ll-dihydrodibenzlb.eloxepin~2carboxylate in Reference example 6.

Reference exam le 10 

(Raw material t0) ll-lVlethylene-él,ll-dihydrodibenzib,eioxeoin-3-acetic acid

The desrred product is obtained by substituting n‘ietl'iyi llmethylene—6,!l~dihydrodibenzlb,ejoxeprn—S-acetale for
methyl ”methylene-6.ll-dihydrodlbenzlbeloxepin-Z-acetate in Reference. example 8.

Table 7 a 

Raw aelting pair: Elementary analysis Hi) 

 

mantis]. PC} or mass apectrum

1, 123 mm as cmiime4 l
C H

(Isuptcyyl Calculated 71 . $3 4 . 51
”he“ Found '71., 55 i . 4 a

2 136 ”132 as 6.15152412Q6 l
C H

{Ethyl Calculate-ail “71.63 4-51.

“9“”) Found 71.55 4 . 55
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 Rev Meliing gain: memtaxy analysis
material t”Ci mass spectrum

3 ll). —ll4 as Cléfilzoé
C,“ H

(Ethyl Calculated 71,53 4.51 i

acegatg) roune 71.53 4.5s g
i

&3 c1751404 
 

(it + .252)

 
 as C1731404

  C

72.33
 

 
 

 

 
 
 

Celeulated

Eeund ?2.4S

gmwuwmm-é§¥§é-,MHWNW-egémégégééég-mw-wmwuwmu.H

5 (.‘4 + 256}

7 Syrue i a: ClSHlGQB
(H + 230)

*5 £17316”:3 $152 -153
C H

( Water 2 Calculated 76.68

 Fennd 76.29

nee exam )ie it 

(Reagent i) (3—D:meti‘iyiar‘ninopr‘opyi)~triphei‘ryiphosphoniun‘r bromide hydrobromide

in this exampie. 350.0 g or' triphenyiphosphine and WOO g of dibromopropane are suspended in 700 mi of toiuene
and the suspension is; heated at reflux for 25 hours. After aiiowing the suspension to sstand for coating, the formed
product is separaied by fiitration and washed with 2 i 01 iotuene to obtain 550.0 g oi (Bbromopropyiftrip. .enyiphosphoi
nium bromide hydrobromide having mp. 233»234°C.

Then 100.0 g of tl3-DremapropyiHriphenyiphesphontum bromide nydrobromide is suspended in SC-G m! at ethanoi
and 300 mi of 50 ‘32; aquecus dimethy amine soiution is added thereto. After heating the mixture at refiux for 10 minutes,
the mixture is aiic-wed to stand for cooiing. The soivent is distiiied away under reduced pressure and the resuitant crude
product is recrystailized from ethanol to obtain 64.0 g ofthe desired product having the phystcechemicai properties as
identified in Tabie 8.

Reference exam ies 12 - 14 

(Reagent 2) (Bx-Diethylaminepropyi)--tripnenyiphoephonium bromide hydrobremide - 1/3 hydrate
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 (Reagent 3) (4-Dimethylaminobuiyi)- iphenylphoephonium bromide hydrobromide
(Reagent 4) (3»Pyrroiidinooropyli—tnphenylphosphonium bromide hydrobromide ~ 1/2 hydrate

The aboverrcaptloned compounds are prepared according to the same manner as In Reference example is and
the physicochemical properties are shown lt’i Table 8

 

Melting point
Reagent Elementary analysis (E)

237 m 239 as c NFEEZ23523

(Ethanol) C H

Calculated 54624 5.54

5%.12 5.53

223 230 as CZSHBZNPEI

{Iscpropanoli
Calculated

Eouné

255 257 as C24H30NPBIE

(Isopzoeanoli . C

Calculated 53.09 5.78

Found 55.64 5.91

“291 , 293 as czsaaaeeexz a1/252e

(Ethanol) E

Calculeted 5.74

?ound 5.95

Exampie t

li-(3-Dimethyiarninopronyiidene‘;-6,li—c‘ihydrodibenzibe]o:<epin~z?-—acetic acid (Compound 3)

 
in this Example, 22 g oi ii~(S-oimethyiaminopropylEdene)-2-l2~hydroxyethy|-6,il~dihydrodibenzib,e]»-oxpein is dis»-

 solved in 100 ml at acetone. The Jones reagent is added to the solution unti he reaction solution shows an orange
color and the mixture is stirred at room temperature ’lor one hour. Sodium bicarbonate is added thereto and an inorganic
substance is removed by tiiiration The solvent oi the filtrate is distilled away under reduced pressure to obtain the
desired product. The physicochemical properties of the product coincide with those otthe product obtained in Exampie
“i7
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Example 2

Methyl ii—[3»dimethyiaminopropyiidenel-B.ii-dihydrodibenzlbeioxepin-Q-acetate (Compound 1}

in this example, 48 g oi (S—dimethylaminopropyi)utriphenyipl'iosphonium bromide hydrobromide is suspended in
200 mi of tetrahydrofuran under a nitrogen atmosphere and 80 ml of i.6N-n-butyl lithium hexane solution is added
thereto under toe—cooling. The mixture is stirred under ice-cooling for one hour. A solution obtained by dissolving 5.0
g of Il-oxo—G, li-dihydrodibenz it).eioxepin-Q-aeetic acid in 1 20 ml of telrahydrofu ran is dropt 'ise added under ice-cooling.
After stirring the mixture at room temperature for two hours, the solvent is distiiied away under reduced pressure. Then,
200 ml oi water is added to the residue and the mixture is washed with 200 mi of diethy‘i ether. The pH of the mixture
is adjusted to l with aqueous 4N—hydroohloric acid solution and the mixture is washed With diethyi ether.

Then. aqueous tONl-sodium hydroxide solution is added thereto to adjust the pH ol the mixture to7 and the solvent
is distilled away under reduced pressure. The resuitant residue is dissoived in 400 mi of methanol and 5 g oi ,ti—i 'uene
suifonic acid is added thereto. After heating the mixture at reflux for two hours, the solvent is distilled away under
reduced pressure The residue is extracted with 300 ml oi ethyi aeetatei and the organic: layer is washed With saturated
aqueous sodium bicarbonate solution and saturated aqueous sodium chloride 5 iution in order and dried ver anhy—
drous sodium sulfate.

The solvent is distilled away under reduced pressure and the resultant residue is purified by column chromatog-
raohy on Silica gel (eiuent: hexane: ethyl acetate : triethylarnine = i0 : 1.0 : i‘,- to obtain 4.0 g oi the deSired product as
a colorless oily matter.

 

 

Cis form

NMR {CD05 5. ppm): 2.06—2.67trri, 4H). 216(5, 6H"), 3.46ts, 2H3. 3.58ts, 3H). 5.08033, 2H). 5.69 (i, lH. J :;
7H2) 6.53-7.30im. 7H}

Trans torm

NMR (CDCIS, 5, ppm): 2.06-2.67im, 4H). 215(3. 6H) 3.46m, 2H). 3.58is, 3H). 5.05(bs, 2H). 6.00 (i, H .J ::
7H1). 6.53—7.80i’rn) 7H)

Examgie 3

Methyl ll—{4-dimethylaminobutyiidenei-S,ii~dihydrodibenzib,eloxepin-Qacetate {Compound 4)

The desired product is obtained by substituting i4-dimethylaminobutyiitriphenyiphosphonium bromide hydrobro-
mide for (IS—dimethylaminopropyIJ—triphenyiphosphoriiurri bromide hydrobromide in Example 2.

Examgie 4

Methyl il-(3-pyrrolidinopropylidenet-E-il-dihydrodibenz[b,eioxepinQ-acetate (Corripound 6)

The desired product is obtained by substituting (3—pyrrolidinopropyl)-iriphenylphosphon:um bromide hydrobro-
mide-1/2 hydrate tor (3—drmethyiaminopropyi)—triphenylphosphohium bromide hydrobromide in Example 2.

Examgie 5

Methyl il7{Sedimethyiaminopropyiidoneies,iledihydrodibenzlb.eioxepinegeaoetate (Compound 10)

The deSired product is obtained by substituting il—oxo~6.,li—dihydrcdibenzlrbie]oxepin~3—aeetic aCid tor them-Ell—
dihydrodibenz[b.e]oxepin-2-acetic acid in Example 6.

Example 6

Methyl il-{2dimethyiaminoethy!)imino-6.i|-dihydrodibenz[bze]oxepin—2—acetate (Compound 12)

in this example 22.0 9 ol methyl il-oxo«6.li—dihydrodibenzibieloxepinQacetate and 68.7 g oi N.N—dimethyiethyl~
enediamine are diseoived in me mi oi dried benzene To the solution is dropwise added a solution of 17.2 mi of titanium
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tetrachloride in 40 mt ol‘ dried benzene and the mixture is stirred at room temperature overnight. A saturated aqueous
sodium bicarbonate solution is added thereto. Atter remOVing an insoluble solid by filtration, the filtrate is extracte
with 500 mi of ethylacetate, and the organic layer is washed with saturated aqueous sodium bicarbonate solution and
saturated aqueous sodium chloride solution in order, and dried over anhydrous sodium sulfate. The solvent is distilled
away under reduced pressure and the residue is purified by column chromatography on silica gel with ethylacetate
triethylamine (10 1) as an eluent to obtain 13.8 g of the desired product as a colorless oily matter

NMFt (CDCIG. 5, ppm): 2 14ls, 5H). 2.6811, 2H, .l:-S.9'Hz). 3.51(s, 2H). 3.58(s. 3H), 338-3 80 (m. 2H) 5.04tes,
2H). 6.55-7.60 (m, 7H)

lFl (neat. cart): 2950, 1740. 1630, 1305, 1015
Mass spectrum (m z): 352 (M')

Example 7

Methyl ”(27lethytarriirloethyl)imirlore,ll rdihydrodibenzlb,eloxepih7?.racetate (Compound 14)

The dezSired product is obtained by substitutirrg N.N-diethylethylenediamlrie tor N.N~dimethyiethyienediarrrine in
Example 5 a colorless oily matter,

Mass spectrum (in z): 380 (M") for CZBHZBOENZ

Example 8

Methyl ll»{S—oimethylarrtinopropyi‘limlrto—a,llvdihydrodibenzib,eloxepin»2-aoetale (Compound 16)

The desired product is obtained by substituting N,N-dimethyloropytenediamihe tor N.N~dimethyiethylenediamii‘ie
in Example 6 as a colorless oily matter

Mass spectrum (m z): 365 (M') for CEZHQSCDBN2

Example 9

Methyl 2-[Il--(2-dimethylaminoethyi)imiho-—6,Il—dihydrodibenz[b,eloxepii1--2--yl]--propionate (Compound 18‘:

The desired product is obtained by substituting methyl 2--(tl-oxo-6.li-dihydrodibenzlb.e]oxepin-2-yl)--propionate ao-
id for methyl ll—oxo—B,ll—dihydrodibenzlb,eloxepin-2—acetate to Example 6 as a colorless oily matter.

Mass spectrum (m 2): 366 (M‘) for Egg-[2603M

Example to

Methyl ll-{2dimethylarrtihoetl'iyl‘;irhino—6 il-dihydrorzlitze. joxepirl—S-aoetate (Compound 20} 

The desired product is obtained by substituting methyl it~oon6,il—dihydrodibenzib,eloxepiri-B—acetate for methyl
ll~oxo~6,ll—dihydroclibenz[b,eloxepin-Z-acetate in Example 6 as a colorless oily matter.

Mass spectrum (m/z): 352 (M) for C21H2403N2

Example l1

Methyl ll»{3-o‘imethyaminopropyiflminoail-dihyclrodibenz[b,e]oxepin»3-acetate (Compound 22)

The desired product is obtained by substituting methyl ll~oxo-6,il»-dihydrodibenz[b,eloxepin-B-acetate for methyl
linoxo-SJi—dihydrtxlibertzlbeloxepin-Z-amtale in Example 8. as a Lzoioiiess oily rria .er.

Mass spectrum (m/z): 366 (M-) for ngi'igeOeNz
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Reference Exsm ie 12 

Methyl-ii-TQ»(4methy‘lpiperazino)ethylidenei-b‘,ll»-dihydrodibehzlb,eioxepin-Q-carboxylate (Compound 10)

5 in this example, 'l .5 mi of 4~methylpiperazine and 0.37 g of p-lormaldehyde are dissolved in 100 mi of tetrachlo-
roethane. To the solution is dropwise added 5 mi of tritluoroacetic acid. After stirring the mixture at 60°C for 2 hours,
a solution obtained by dissolving 1.8 g of methyl il-methyiehe-BJi—dihydrodibenzib,e}-oxepii‘i—2—carboxylate in 30 ml 01‘
tetrachloroethane is dropwise added thereto and the mixture is stirred at 90°C for 3 hours.

The :n ' e is conceri ated to dryness under reduced pressure and aqueous did—hydrochloric aoid solution is
16' addei to the residue to adiusi the pl—i to 1. After washing the solution with diethy’iether, aqueous 10N--sodium hydroxide

solution is added thereto to adjust the pH to 13. The mixture is extracted with 200 mi of methylene chloride, washed
with saturated aqueous solution chloride solution and dried over anhydrous sodium sulfate The solvent is distilled
away under reduced pressure. The residue is purified by column chromatography on sili gel (elueni: hexane: ethyl
acetate : iriethylamine : 5 : 5 ii) to obtain 2.2 g of the desired product as a colorless oily matter.

  

 
15

Cis form NMR (CDCia, 6. ppm): 22%;. SH), 2.45ls. 8H); 2.9:1-3.32(m. 2H); 384(5, 3H) 5.22(bs, 2H); 5.85
it, ill, J 6 Ell-l2). 6. 5»-8.07(m, 7H)

Mass spectrum (m/z): 378 (M')
Trans lorm Nit/IR sZCDCla. 5. ppml: 2.24is. 3H). 2.145(s, 8H). 2.94-3.32lm, 2H}. 384(3, 3H), 5.22035, 2H). 6.22

20 (t, ll-l, ll ::: 68sz
Mass spectrum (m/z): 3'78 Wl‘)

Example 12

25 Methyl ll-[2—(ll—methyipiperazlnolethylidenel-B,ll—dihydrodibenzib,e]oxepin—2-acetate (Compound 8)

The desired product is obtained by substituting methyl l|methylene—6.!l-dihydrodibenzlb,ejoxepln—Z—acetate for
methyl il-melhylene—S.ii-dihydrodibenzlbeioxepin-2-car'ooxylaie in Reference exampie ":2

C30 Example 13

li-(3-Dirnethylaminopropyiidenei-E-ll—dihydrodibenzib.eloxeplo—Z—acetic acid (Compound 3)

The product is obtained by hydrolysts of methyl 1l—l3~dil‘nethylaminopropylldenei—B.1i~dihydrodibenz—lb,e]oxepin

 

3": acetate in presence oi sodium hydroxide.

Cis form white crystal

Melting pOint: 118 - 120°C (isopropanol)
40 NMFl (DivlSO-da. 5; ppm): 216(s.6H).2.SO--2,60[in,4l-i).4.04ls.2l—l).5 15(bs, 2H). 569(1, lH ::: 7H2). 6 73-7 40

(m, 7H)
lFl (KBr disk, crn'i): 3400. 1580. 1225. lOOB
Mass spectrum (m 7)‘ 337 (M)

45
Elementary aha si

Found

50 Calculated

IIEZIJEJQLUE while crystal

Meltirlg pornl. 158 - 160°C (Acetonitriiei

55 NMR (DMSO-dfi, 8. ppm): 205(5. 6H), ZED—2.60011, 4H}, 404(3. 2H). 5.15lbs. 2H), 6.06(t, 1H J :: 7H2).
6.73-7.40(m, TH)

lR (heat: cm”) 3380. 157-5. 1220 1005
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Mass spectrum (m/zj:

 

Found 
Examgies 14—16

' ‘1—(4~Dimelhyiaminobulylidensj-S.‘:1-dihydrodibentibeioxepin 2-acelic dCid {Cc

11-(3~Pyir0iidinopmpyiiden(-136 11 ~dii1yc‘rodiben7lb e]oxepir1~2~aceiic acid (Compound 7)

mpound 5},

11~{2~(4—l\rietl1ylgz1iperazino)elhyiid€=ne)-E 11 ~dihy<irc)dii:en2[t1.e]oxepir1~2—aceiic acid (Compound 9)

Theme products; are ob1:air1ed by hydrolysis: rl1 the s:amo manner as in Exampi e 1.3
are shown in Table 9

Table 5W

4 . I
Relcang §91nc

Comycund (”C3 Elementary analysis (a)

white sand

266 — 209

cm 2 Tuna; ~ 92 a .3

‘9 52232501”
C H

75. 21} 7.29

75 19 7.17

(Isoprcpanol) Feund

Calculated 

.The phys icochemical properties

N 1
4.02 t

3.99 i

white solid Ci: : Trans m l x 9

205 ... 209 as (322325035? 3c 1' .4

9 ”5‘39"?“0” Calculated 75.19 7.1.? 3 99 E
i i Fcund 75.15 7.29 3.95 iW..._.ww._..__._._M.___mw._________._.__..n_m..._________W

Example; ‘18

1‘1-(2~Dimelhylaminoetl'iyliimii‘io-G.1i-dihydrodibenz ib.e]oxepin—2-aceiic aCicl (Compound 13)

The deSired pioduct is obtained as a 8 : 92 mixture of syn-form and anti-form by hydrolysis in the same manna
as in Example 12.

While crystal

Melting point
NMH (DMSO-dfi. 5. ppm):
lR (KBr disk, cm“).

174 176°C (as 1 2 hydrate)
2. 07(4. 6H)’3.30—2.800’14, 4H). 3.4715, 2H) . 49D
3330.151’3. 1371’). “1010

-5 30(broad.’

31
00003“:
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‘11v-(S-Dimethyiaminopropyiflmir'mrfi“i 1 vdihyciroo‘ibenz [hejoxepin-Q—acetic acid {Compound 15)

11-{3--(2~DimeihyIaminopropyl)imino-E. 11 -dihydrodibenz Eb.53]oxepinv2-aceiic acid (Compound 17)

Z11—(2-Din‘:ethyiaminoethy!)imino—G.11-déhydrodibenz Eb.e}oxepin—2—yl]—propionic acid (Compound '19)

‘11-(2—Dimethyiaminoethyifiminofi1‘Ldihydrodibenz [bebxepin-Socetic acid (Compound 2‘1)

117(37Damethyiaminopropyiflmmoie.‘117dlhydrodibenz [b.epxepmflacetic acid {Compound 23)

The desired compounds are obtained by hydrolysis in the same manner as m Exampie 22. The physicochemical
propenies are shown in Table 10

32
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flelting gain: Elementary analysis {i}
(0:) 0: Has: spectan 

  
  
 

  
 

Anti. :. 98%

*5 C22”za°3“2

white solid

151 - 162

  

15 c: H N

(Ethyl acat‘EEi Seueé ?2.25 7.2% ?.38
Celcaleteci '22. l 7 ii

i
i

i
i

i

Phi-3:1: 97$
asc P7 ON?

White solid

3.71 -“ 173 

 

_ 21‘24 3'2
a 1% c a a

I (1509:095n01’ rouné 71.35 5,92 7.55I

l Calculated 71157 5.35 7.95

White solid Anti > 953' "I
:32 ‘ 135 35¢ c2132403yz

19 c a N

i “at“: ) found 71139 5199 7.91;IECalculated H.571 6.36 7.95
 

  

  

white, solid Anti > 95% E
71 194 — 195 as 52032203372 EA . . C u ‘1

ipecomposztlan) a . 1
éflethanol ) Fcuné 70.87 6133 7.93}i

l 1 Calculated 70.95 5.53 5.23;

_MMWW_ ......W

. flaking 3.70:3: Elementary analysis (H
Lompcund (‘C3 or Has: spactxuf': 

 
  mWWW“

Anti > 95k

“3 C21“2403”2

 

White solid

43 17.; - 173

(Esccmpositicni C 1% H

disagrepnnolt Faund til.“ 'l.03 8.05
Calculated 71,5? 5.86 7.95

W”

 

reference examoie 24

1 2 Furamarate - 1 5 hydrate of Compound 0 (Compound 0‘)

 . 3 example 3 ‘35 g oi 11—{.’3~d:rneihyiaariinopropylidene)~6.1‘i—dih 'di'obemibejoxepin-Z—Carboxyiir: acid (Corn—
pound 3) is dissolved in 100 mi of acetone and 1.42 g of fumario acid is added thereto. The mixture is stirred at room
temperature. The deposited crystais are recovered by filtration and recrystaiiized from isooropanoi to obtain 4.15 g of
the 1/2 iumarate 1/5 hydrate oi the starting compound as a white soiid,

33
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Melting point 253-254“c
lsomer punt : Trans form 599% {measured by HPLC)

Elementary analysis (9/0): as Casi-l2} N05~ 1/204H4O4 - 1/5i-i20

 
 

  

 
 

  

  

 

 

  

 
 
 

 
  

 

 

  

   

 

 

5

H

Found 6 35

10

Exam ales; 25-26

The products are identified :r: Table 11‘ and then physicobhernical properties; are shown in Table 12.

15

chz;o\:nd' 1
20 No. i f

: Zficnofmiarat: ' 3/2 ' '
i " 5 c1 Congound - 3l I

9‘ uflczef‘mazete ' 2/3 hgérate {hams fer-1 833)
2:: go: Ccmgeuné . '9

7.....-fl-------- ' 4 i - a v .. i mflflflwuww

m ‘i ch.:ccnd a €»~1(!;35F01'1~ {Elementary cnaiyei's (Hl .

EF‘" ' -M--~%mm.flmm. r.
i . . . .

M Mute 5011:: i as CISHNOT‘J ~ 3/2520
:5 1 J 5 ~ .1. 3 g c H N y

“’ . Found 62.58 5.12 2.77‘

‘3’°P’?PY1 Calculated 52.49 6.29 2.9La the: I: 1

E white solid as c27ir‘jfio7szu 2/3H20
‘0 9, 3103 - no c a 2: ;

I g Found 64.15 6.47 5.24

i (E’DPYCFESfil’ Calculatcé 64.02 5.24 5.53:
i k . _ . V

45

Monosodiurn salt - monohydrate of Compound 35 (Compound 35‘)

50 in th‘ example. 100 g of 11-(2—0‘ielhylaminoethylfimino-G,i1~dihydrodibenzib.e]oxepin»-2~carboxyiic acid (Corn-
pound ‘35,- :s dissolved in 100 ml 01 methanol and 5.5 ml 012894. sodium methoxide methanol solution is added thereto
After stirring the mixture for one hour, the solver is distilled away under reduced pressure ihe residue is iritureted
by adding leopropyiether and is recovered by filtration to obtain 0.9% g of the monosodium sai; inonohyo'raie ot the
starting compound as a white solid;5'5

Melting point: vague owing to absorption of moisture
Ratio to isomer: Syn Anti :: 1 1

34
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Elementary analysis: as C2-H25 4N2Na . H20
0

Found 64, 23

~42? 
Exam -ie 27

The product is; identified iri Table 13, and its physicoczher‘nical properties are shown in Table 14,

Table 13

Compound No.

E_X:1ms_828 Pcwder

A powder comprising the loliowing components is prepared in conventional manner.

Trans—11—(3—dimethylaminopropyl:dene)-6,t1—dihydrodibenz[b,e]oxepin—2-acetlc
apid . monotumarale - 3/2 hydrate (Compound 3‘):
Lactose:

Example 23! Syrup

A syrup C0rnpris:rig the lOHmeg components is prepared in a conventional rnianner.

 
 

11--tZ-dimethylarriinoethyl)iminc>~e 11~dihydrodibenzlb,e]oxepin~2~acstic acact (Ccmpourid 13):
Puritied sucrose

Metryl p»oxybenzoate:
Propyl p-oxybenzoate
Strawberry fiavcr:

Water is added to the above components until the total valume becomes “)0 cc

.Ezsrtipiéafig

Methyl il-(3-methylaminopropylidene3-6,l|dihydrodibenz[b.etoxepin-Z-acetate (Compound 25}

The destred product is obtained by substituting t341.1ethylaminopropyij—triphenylphospho " 

 
n“: bromide hydrobro—

mide tor (S—dimethylamincpropyi)--tripheriylphossphonium brcmids hydrobromide in Exampie 2 as; a colorless oily matter

35
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337 (Mi’) ior 02, HZSOSN

Examgie Bi

Methyi ii-{S-aminoprooyiidene)-5,ti~drhydrodibenzfl),e}oxepin~2-acetate (Compound 27)

Mass spectrum (m/z):

The desared product is obtained by substituting (B-aminopropyi 

323(M")iorCZOi-|2103N

Examgies 32-433

onenyipiiosphonium bromide hydrobromide tor
(B-dirnethyiaminopropyi)-tri,::henyiphosphoniurn bromide hytz‘robrornide in Example 2 as; a coioriess; oily matter

lE-("3-MethyIaminopropylidene)—6)li-dihydrodibenz[b.ejoxepin-Q—acetic acid (Compound 26)

ii-(3-Amrrropropyirdene)-6,i|-dihydrodibensz.e]oxepin-2—acetic acid (Compound 28)

The physicoci‘remicai properties of these compounds are shown in Tabie 15.

 

 
 

N

an: 54 a 4.01

i gealc-1a::: 74.29 6.55 4.33
E n White 5011a icis :cm 100% i

28 250 in: Clsi—iigogit a
iacccmpositicn) : C in; El 3
(Water) ground 73.57 6.33 4.44%

i 4.,333
i a 

Ciaims

1. A dibenzlbieioxepin compound represented by the iormuia it)

Efficwzinu:

 
wherein

“2131:; point Elemengry analysis (E)
C) 0: Mass syactrvn

 
  

A represents a carbcxyi, a straight or branched (Ci-Ce) at koxy carbonyl group. --CONHOH or -CONR1Fi2 where‘-

36
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in F11 and Fig are the same or different and represent hydrogen atom or siraight or branched (Cf-Ce) aiisyi
Y represents «(CH2)», -CHFi3—(CH2)m- wherein R13 represents a straight or branched (61—05) aikyt. and m is 1.
2. 3 or 4, which is the substituent ai 2» or 3- position of the mother nucleus and the ieti side or" the group Y is
bound i0 benzen nUCieus

5 X represents : N~. :CH~ :
n is D, t, 2. Ber-”i:
2 represents 4-methyipiperazrno. A-methyti‘iomopiperazino, piperidino, pyrroiidino, tniomorphotino, mor—
phoiino or "NR5R7 wherein R5 and H7 are the same or ciiiterent and represent hydrogen atom or a straight or
branched ((31—06) aikyi and :3: means double bond

 

10

and the pharrnaceuticaliy acceptable saits thereof.

2. A Compound according te claim 1, iii/herein said sali is selected from acid addition salt, metal salt ammonium salt.
organic amine addition) sait; and amino acid addition saii.15

3. A compound according to claim 1, wherein A is a member seiecteo‘ from the group consisting of a straight or
branched (Cf-C26) aikoxycarbonyi, "CONFHRZ and carbc-xyi Y is bound at 2—posiiion oi the mother nucleus. X is
a member seiected from rite group consisting of : N- and : CH4 n is t or 2: and Z is a member selected from the
group consisting oi dimethytamino, diethylamino, methyiamino, amino. morphoiino and thiomorphotino.20

4. A compound according to ciaim 3. wherein Y is a member seiected from the group consisting of -rCH2).

-Ci€- i Ci! 3 -
2:: i , 2 m

CR 3

and m is 1 or 2.
so

5. A coi'npounri according to ciairn 4 wherein A is a carboxyl, and X is : Cl—i-.

6. A compound according to claim 1, wherein --Y—A is a member selected from the group consisting of carboxymethyl,
X is .. CH-, n is 2 and Z is a member seiected from the group conststing of dimeti‘rylamino. diethylamino, methyl—

35 amino. amino, morpholino and thiomcrphoiino.

7. A compound according to ciaim 1 wherein -Y—A is 2—CH2 COOH. X is :CH-, n is 2 and Z is dimethyiamino.

8. Use 01 a compound as defined in anyone of ctaims ‘t to 7 tor the preparation of medicaments for the therapeutic
40 zrea'irnent of a ‘ and inflammatoiy diseases 

Patentansprflche

45 1. Dibenz[b.,e]oxepin-Vert>indung o'er Formei (i)

.50

 

37
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der Rest eine Carboxylgruppe, einen gerad-- Oder verzweigikenigen Gi-Ce-Alkoxycarbonylrest einen Rest
der Formel CONHOH Oder -CONR1R2 bedeutet, in der R1. Lind R2 gielch oder‘ erschseden sind und ein Was—
serstoffatom Oder einer: gerad- Oder verzweigtkettigen 01-C35~Aikyéresldarsteiien‘
Y die Bedeutung {CH2}? Oder ecHE-137(CH2)m~ hat wobei H3 elnen geradr Oder verzwelgtkettxgen C17C677Aikylr
rest beds-diet und m den Wen 1, 2: 3 Oder 4 hat, Ger den Subsfituenten in 2- Oder 3-Steliung am Hauptkern
darstellt, wobei die iinke Seiie c‘es Restes Y an den Benzolring gebunden Est,
X die Gruppen :N- Oder :CTH- bedeutet,
n den Wen 0., 1, 2, 3 Oder 4 hat,
2 eine 4—Methyipipera 'no—I A—Methyihomopiperazmo-, Piperidinoa F—‘vyrroiidino— 'E'hicn‘mphoiinoa Morpholino—
gruppe Oder den Rest mit der Formei x-NR5R7 bedeu‘xet. in der R6 urad R7 gieich Oder verso ,den sin-d unn'
ein Wasaerstofiatom Oder einerx gerad— Oder verzweigtkettigen 01,6—Akky\rest bedeuten und das Symbo! :
eine Doppeibindung bedeutet, und pharmazeutisch ver’tréigiiche Salze davon,

  

2, Verbindung nach Anspruch 1) wobei das Salz ausgewéhlt is! aus einem Séureadditionssaiz, Metaiisaiz‘ Ammoni-
umsalz; mgantschen Armnaddmc-nsssalz und Aminossaureadditecnsszsf E2.

3. Verbindung nach Ansspruch 1, wobei der Rest A ausgewahn is! we gerad- Oder verzweigzkettigen C;1»-f35-Aikoxyl»-
carbonyiresien, dem Rest der F'ormei —CONR1R2 und der Carboxylgruppe, Y in der 2-Steiiung des Hauptkerns
gebunden Est. X ausgewa it as: aus den Gruppen :N— und :C-H—, n den WerH ode; 2 ha: und Z ausgewahlt is: aus
der Dime’xhyiamino—, Diet'nyiamino-, Methyiamin-fi)—, Arninu—, rv‘Irerhoiino- urid Thiornorphoiinogruppe

4. Verbindung nach Ansprucih 3, wobei cier Rest Y ausgewéhlt is! aus

-(CH2)m~. "CH~(CHZ)m~ and ~cnxca-(c323mm

und m den Werl 1 Oder 2 ha

5. Verbindung nach Anspruch 4,1NobeiderRestA eme Carboxyigruppe bedeutet and X die Gruppe :CH- dareleiit.

6. Verbindung nach Anspruch 1, wobei der Hes? der Formei -‘.r’~A die Carbaxymemyigruppe bedeutet, X die Gruppe
:CH-- bedeute’t und n den Wen 2 ha: und Z ausgewéihlt ist aus der Dimethylamino-, Dieihyiaminon, Melhy!amino—,
Amin0-. Morpholino— und Thiomorphoiinogruppe.

7. Verbindung neon Anssprimh 1. wobei der Rest der Formei -Y-A die Gruppe 2v-CHZCOOH bec‘eutszt X die Gruppe
="H- bedeuiet, n den Wen 2 hat und Z eine Dimetiiyiammogruppe day'stelit.

8. Verwendung einer Verbindung geméB einem der Ansprflche 1. bis 7 zur Hersleiiung von Arznelmxllein zur thera-
peuiischen Behandiung von allergieshen und czmzflndlicher‘: Erki‘ankungen

Hevendicalions

1. Commeé de type dibenzelb‘eloxe'pine, représenté par la formuie (I‘) :

f-(CH2)q-&
10 1, 1

9x””\‘\r”’ ‘\ 2 (K)

5V' v/7 - a
.6 4 4

danslaquefle:

38
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A représenle un grcupe carboxy, am groups (alcoxy en C.i -Ce)carbonyie échal‘ne droile cu ramifiée, Lm groupe
-CONHOH ou Im greupe ~CONR1R2, of; RT el F12 sent sdentiques ou diflerenls ei représentent chacun un
atoms d'hydrogéne cu un groupe alkyle en 04,06‘ 53 chaine droi’le ou ramifiée;
Y représenle un groups {CH2} ou rrCHFl3~(CI—l£.)mr 00 H3 represeme un groupe alkyle en (3,705 :3 chalne
drcile ou ramifiée 91‘ m vaul L 2, 3 cu 4, ca substi’luant e’l‘anl place’ an posinon 2 cu 3 du noyau parent l is
cété gauche dLI groupe Y élanl llé au cycle benzénique;
X représente :N- ou :CH—;
n vaul. O, 1, 2, S 0114;
Z représente un gro pa 4—méthyl»plpérazmo; 4—mélhyl-honmpipérazlno, pipéridlno pyrrolldino, thlon‘lorphoiino
ou morpholinu on un groupe -NRGR7 oi: R5 at R7 30m iden’tsq as ou (lifiérenls eel représanlent chasun un
atome d‘hydrogéne ou un groupe alkyle an (31-05 a shame droite ou ramifiée ;

eprésenle Line double liaison ;

  

 

alnsi que les sels d‘un tel compose’) acceplabies en pharmaoie

Composé conforme ‘a la revendicatlon ’1; ledlt sell étam chOisl parml lea seis d'addition dlaclde, lee. sels de métal:
lees SSGIS d'amrnonlum lees sels d'adciiion 'amlne orgarwique et les ssels 'addilion cl‘acide ammé.

Compose conlome 3. la revendlcatlon l, clans lequel A repre’senle Ul’l élémenl de I‘ensemble consillué par les
gfoupes carboxy, (alcoxy en CV1 -C6):‘arb0nyie . chalr‘le droile DU rarr . J , el ~CONR1R2, ‘v’ est placé en position 2
du noyau parent. X représenle un élément de l'ensemble csnsillué p _*N- et :CH~, n vaul 1 ou 2: at Z représeme
un élémenl dz: l‘erisemble conslilué par les groupes dimélhylaminq dlet'raylamlncx rnélhylamino, amino, :Tlorpholino
e: thlomorphollno.

 
 

 

Composé conlmme é la revendication 1, dens leque ‘v’ représente un élémenl de I‘ensemble constitué par les
groupes ~(CH2)~ el

--n(,;H—(CH2)m~--
CH3

0;: m vaull on 2.

Composé conforme a la revendicatian 4. dans quuel A représeme un groupe carboxy at X représenle :CH--.

Composé conlornie é la revendicatlon 1‘ dans leque! ~Y—A représente un groups carboxyméihyle, X représenle
:szl-i: n vaul 2 at Z rszpreésente Ui': élémenl de l‘ens;enable censtlizué par les grcupes diméll‘nylamlno. dlélhylamlno,
mélhylamlno, amzno, morphollno e1 thlomorpholino,

 Composé conforme a la revendicalion ‘l,dans lequel —Y—A représenle un groupe 2-CH2-COOH‘ X représenle :C' I
n vaul. 2 621 Z repressenle Ur: groups diméihylarnino.

Emploi d‘un composé défini dams l’une queiconque des revendications 1 a 7, pour la préparatior: de médlcaments
desllnés au lrallement ll'lérapeulique de maladleas alier‘glques el: de maladies inflammalolres
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Description

BACKGROUND OF THE iNVENTlON

Field of the invention

[0001] The present invention relates to topical ophthalmic formulations used for treating allergic eye diseases, such
as allergic conjunctivitis, vernal conjunctivitis, vernal keratoconjunctivitis, and giant papillary conjunctivitis. More par--
ticularly, the present invention relates to therapeutic and prophylactic topical use or’11-t3—dimethylaminopropylidene)-
6,11--dihydrodibenzit),e]oxepin—2-—acetic acid for treating and/or preventing allergic eye diseases.

Description of the Related Art

[0002] As taught in US. Patent Nos. 4,871,865 and 4,923,892, both assigned to Burroughs Wellcome Co. ("the
Burroughs Wellcome Patents”), certain carboxylic acid derivatives of doxepin, including 11~(3-dimethylaminopropyli—
dene)-6,ll-dihydrodibenzlb,eloxepine--2--cart>oxylic acid and 11--(3-dimethylaminopropylidene)-6,11--dihydrcdihenz[b,
e]oxepine~2(E)~acrylic acid, have anti amine and ant. sthrnatic activity. These two patents classify the carboxylic
acid derivatives of doxepin as mast cell stabilizers with antihistamlnic action because they are believed to inhibit the
release of autacoids (i.e., histamine, serotonin, and the like)- from mast ceiis and to inhibit directly histamine‘s effects
on target tissues. The Burroughs Wellcome Patents teach various pharmaceutical formulations containing the CBFbOX~
yllc acid der atives ofdoxepin; Example 8 {l) in both of the patents discloses an ophthalmic solution formulation.
[9053] Although both of the Burroughs Wellcome Patents claim 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 Weiicome Patents
demonstrates antihistamine actiVity in male guinea pigs and Example G demonstrates anaphylactoid activtty in Wistar
rats.

[0004] it is now well established, however, that the types at mast cells which exist in rodents are different from those
in humans. See, for example, THE LUNG: Sci fic Foundations, Raven Press, Ltd, New York, Ch. 3.4.1t (1991).
Moreover, mast cell populations exist within the same species that differ in phenotype, biochemical properties, func-
tional and pharmacological respons t; and ontogeny. These recognized differences in mast cells both between and
wrthin species are referred to as mast cell heterogeneity. See for example, irani etal., "Mast Cell Heterogeneity,“ Clinical
and Experimental Allergy; Vol, 19, pp. 143-155 (1989). Because different mast cells exhibit different. responses to
pharmacological agents, it is not obvious that compounds claimed to be anti—allergic: ("mast cell stabilizers“) will have
clinical utility in specific mast cell populations. The assumption that mast cells are a homogeneous population and that
therefore the etfects of anti—allergic drugs observed in experiments in rat mast cells would be predictive of those in
human cells is known to be incorrect. Church, "is inhibition 0t Mast Cell Mediator Release Relevant to the Clinical
Activity ofAnti—Aliergic Drugs?" Agents and Actions. Vol. 18, 3/4. 288-293. at 291 (1986).
[0005] Examples exist in the art in which mast cell stabilizing drugs inhibit only select populations of mast cells.
Disodiun‘i cromoglycate is an anti-allergic drug whose local effec are believed to be due to inhibition of mast cell
degranulation (Church, Agents and Actions, at 288). This drug was shown to inhibit rodent mast cell degranulation. in
human trials, 100 pM of the drug inhibited mast cells obtained from bronchoalveoiar lavage fluid. ln dispersed human
lung mast cell preparations, 1000 gilvi of the drug ‘. as required to inhibit only 2 ”it, to 33% of histamine release. Finally,
histam e release from human skin mast cells was not in bited at all by disodium cromoglycate. Pearce et al., "Effect
of Disodiurn Cromoglycate on Antigen Evoked Histamine Release in Human Skirt.” Clinical Exp. Immunol, Vol. 17,
437—440 (1974‘), and Ciegg et al., “Histamine Secretion from Human Skin Slices induced by Anti—lgE and Artificial
Secretagogues and the Effects of Sodium Cromoglycate and Saibutanol," Olin. Allergy, Vol. 15, 321 #328 {1985). These
data Clearly indicate that classification of a drug as an anti—allergic does not predict that the drug possess inhibitory
effects on all mast cell populations.
[9096] Topical ophthalmic formulations which contain drugs having conjurictival mast cell activity may only need to
be applied once every 1224 hours instead ofonce every 24 hours. One disadvantage to the ophthalmic use of reported
ariti~aliergic drugs which in fact have no human corijunctival mast cell stabilizing activity is an increased dosage fre~
quency. Because the effectiveness of ophthalmic formulations containing drugs which do not have coniunctival mast
cell activity stems primarily from a placebo affect, more frequent doses are typically required than for drugs which do
exhibit conjunctival mast cell activity.
[E1007] lJ.S. Patent 5,116,863, assigned to Kyowa l-lakko Kogyo Co. Ltd, ("the Kyowa patent"), teaches that acetic
ac:d derivatives of doxepin and, in particular, the cis form of the compound having the formula

  

 
 

 

   

 
  

 

000003

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 290



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 291

EP 0 799 044 81

ag

 (i.e., Z~1‘i-t3~dimethylaminopropylidene)-6,l1-
flammatory activity.
[0058] The Kyowa patent demonstrates anti—allergic activity and anti—inflammatory activity in Wistar male rats. Med—
icarnent forms taught by the Kyowa patent for the acetic; acid derivatives of doxepin include a wide range of acceptable

’75 carriers; however, only oral and injection administration forms are mentioned. in the treatment of allergic eye disease,
such as allergic conjunctivitis, such administration methods require large doses of medicine.
[0009] What is needed are topically administrable drug compounds which have demonstrated stabilizing activity on
mast cells obtained from human conjunctiva, the target cells for treating allergic eye diseases. What is also needed
are local administration methods for the treatment of allergic eye disease.

'drodibenzib,eloxepin-Z-acetic acid), have anti— ‘iergic and anti~in~

20

Summary of the invention

[0010] The present invention provides the use of a therapeutically effective amount of 11—(3ndimethylaminopropyli-
dene)—f5,’lt-dihydrodibenzib,e}oxepin-2—aceiic acid (referred to as ”Compound A" hereinafter) or oia pharmaceuticaiiy

2’5 acceptable salt thereof for the preparation of a topical ophthalmic formulation for administering to the eye for treating
an allergic eye disease. The formul .. it may contain the c. s isomer oi Compound A (2—11—(3vdimethylam .propyli—
dene)—6,11-dihydrodibenzlb,eloxepii‘i~2~acetic acid), the trans isomer ot Compound A (E-i1-(3~dimethylaminopropyli-
dene)—6,l1~dihydrodibenzib,eloxepin—Z—aceiic acid), or a combination of both the cis and ihe trans isomers of Com
pound A, and unless specified otherwise)“—(3—dimethylaminoprop'ylidene)—6,11~dihydi‘odibenzlbeloxepin-Z—acetic

30 acid" or "Compound A" means the cis isomer, the trans isomer or a mixture of both. “Cis isomer“ means i ie as isomer
substantially free of the trans isomer; "trans isomer" means the trans isomer substantially free of the are isomer. One
isomer is “substantially free” of the other isomer if ...i than about two percent of the um 'anted isomer is present.
[GM 1] Compound A has human conjunctival mast cell stabilizing activity, and may be applied as infrequently as once
or twice a day in some cases. in addition to its mast cell stabilizmg activrty, Compound A also possesses s: :ficant
antihistaminic activity. Thus, in addition to a prophylactic efl‘eci, Compound A will also have a therapeutic etfei .

 
 

    

  

 

  (a 0i

Detailed Description of the invention
 

[0012] Compound A is a known compound and both the cis and the trans isomers of Compound A can be obtained
40 by the methods disclosed in U.S. Patent No. 5,‘l16,863, the entire contents of which are hereby incorporated by rat—

erence in the present specification.
[9013] Examples of the pharmaceutically acceptable salts: of Compound A include inorganic acid salts such as hy~
drochioride, hydrobromide, sulfate and phosphate; organic acid salts such as acetate, maleate, fumarate, tartrate and
citrate; alkali metal salts such as sodium salt and potassium salt: alkaline earth metal salts such as magnesium salt

45 and calc:um salt; meta: salts such as aluminum saltand zinc salt; and organic amine addition salts such as triethylamine
addition salt (also known as trorrtethamine). morphoiine addition salt and piperidine addition salt.
[0014] The inhibitory effects of reported anti—allergic, mast cell stabilizmg drugs on mast Cells obtained from human

.ctiva (the target cells for topical ophthalmic drug preparations; claimed useful in treating allergic cor:
were tested according to the following experimental method. Human conjunctiva! tissues obtained front. organ/tissue

bl? donors were weighed and transferred to petri dishes containing RPMl 1640 culture medium supplemented with heat
inactivated fetal bovine serum (20%, v/v), L—glutamine (2mm), penicillin (100 unitsimi), streptomycin (1 OC- pg/ml). am~
photericin B (2.5ug/ml'} and HEPES (lOmM) and equilibrated overnight at 3730 (5% (302).
[0015] Post equilibration. tissues were placed in Tyrode's buffer (in rnM: 137 NaCl. 2.7 KCl. 0.35 Na HZPOA, 1.8
CECI2, 0.98 MgCi2, 11.9 Na HC’ 3, 5.5 glucose) containing 0.1% gelatin {"GCM) and incubated with ZOOU each of

55 collagenase (Type W) and hyaluronidase tType l--S) per gram or” tissue for 30 minutes at 37°C. Following enzyme
digestion, tissues were washed with an equal volume of TGCM over Nitex® filter Cloth {'l'etko, Briarcliff Manor, NY).
intact tissues were placed in TGCM for further enzymatic digestions.
[9016] The filtrate obtained from each di: ,stion was centrifuged {825 g, .7 minutes) and pelleted cells were resus—
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pended in calciurri/magnesiurn free Tyrode‘s buffer (TG). Pooled cells from all di estions were centrifuged (8'25 g, 30
minutes) overa 1.058 glL Percoll® cushion. Mast cell enriched cell oeiiets were resuspended and washed in T6 buffer.
Viability and number of mast cells were determined by vital dye excl ‘ion and toiuidine blue 0 staining of the harvested
cell suspenSions. Mast cell containing preparations were placed in supplemented RPM! 164-!) culture medium and
allowed to equilibrate at 3.7%; prior to challenge with anti-human lgE (goat derived igG antibody).
[0017] Cell suspensions containing 5000 mast cells were added to TGCM containing tubes and challenged with anti—
human lgE, The final volume of each reaction tube was i .0 ml_. Tubes were incubated at 370C, for 15 minutes post
challenge. The release reaction was terminated by cerrtriiugatiori {500 g, 7 minutes). Supernatants were collected and
stored {—20‘7C) until mediator analyses.
[0018] initially, supernatants were analyzed for histamine content by both the automated iluorirnelrlc method de-
scribed by Siraganiah, ”An Automated Continuous Flow System for the Extraction and Fluorometric Analysis of Hista~
mine,“ Anal. Biochern., Vol. 57, 383-94 (1974), and a commercially available radioimmunoassay (REA) system (AMAC,
lnc., Westbrook, ME). Results from these assays were positively correlated {r = 0.999): therefore, the remainder of
histamine analyses were performed by Rm.
[0019] Each experiment included an anti—human lgE {plus vehicle) positive release control. a spontaneous/vehicle
release and a total histamine release control. Total histamine release was determined by treatment with Triton X—100®
((3.1%). The experiments also included a non—specific: goat lgG control. Test compounds are administered to the mast
cell cultures either 1 or 15 minutes before stimulation with anti-human lgE. inhibition of histamine release resulting
from challenge of drug treated mast cells was determined by direct comparison with histarnin‘ release irom vehicle
treated, anti—lgE challenged mast cells using Dunnett's t-test (Dunnett, "A multiple comparison procedure for comparing
treatments with a control. ”J. Amer. StatAssoc.. Vol. 50, 10516-11221 (1955)). The results are reported in Table 1, below.
[9020] As Table 1 clearly shows, the anti—allergic drugs disodium cromoglycate arid nedocromil failed to significantly
inhihit human conjunctival mast cell degranulation, ln contrast, Compound A (cis isomer) produced c-eri-eentration-
dependent inhibition of mast cell degranulation.

 

 

Compound E est en ' ' n (,0 ’unctival Tissue Mast Celts upon anti—Human lgE
Challenge.

Treatment (min)
15

 

 

 

—————----l- .4 Q
I

Nedocromil sodium  
 

 
 

’p<IlJ.05. Durinett's Hes?
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Tablet 1 (continued)  

Compound Effect on HIstamine Reiease from Human Conjunctlvai Tlssue Mast CeiIs upon anti-Human IgE
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Compound A I
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so I I I

35 ’I)<I}.I)5. [)unnett's Hest

[Ofl21] Dunnett's t—test, is a statistical test which compares muItiple treatment groups with one control group. In Ihe
assay descnbed above. histamine released from drug treated mast ceIIs are compared to histamine released from the

40 anti-human IgE plus vein.icie trea- ed rnasI ceIIs which sen'e as the posiIIwe con Irol SIatiinca-IIy significant irIIII'oI'IIon Isdetermined using this procedure. The piobabIIity Ievel of O. 05 IS accepted as the Ievel of significance in biomedica!
research. DaIa indicatedassignificant have a low probability ('0. 05) ofoocurring by chance Indica‘Iing Ihatthe II'II'IIKZIIIIOI'I
observed :3 an ellec t of the drug Ireath.ent.
[0022] The eI’fects of the cis and trans isomers of Compound A on histamine release from human conjunctival tissue

4 mast ceIIs upon anti—human IgE chattenge are compared in Tabie 2. The same eyper: rnentaI method used in Tabie ‘I
5 , I . , . . . . . I .

was used In Tame 2. The I'esuits In Table 2 IndIcaIe thaI there Is no statistically s-qn-fire clIfI‘erence Between the
conjunctival mast celI activity of the two isomers at the Indicated dose levei.

Table 2

50 I Isaomeric Efiecit of Compound A on In—VlIro I-I‘si'a'nine ReI- so from Human CorIiunctivzal 'I'Isasaue MasI CeIIs‘ II pen
I anti—Human lgE Challenge.

Dose (IIM) Treatment (min) ' Inhibition (P/I’I‘;I

I Compound A( ‘
I55 I 

risen of indicated dos-es 7 no? significantly different: p > 0.05 Siuden ed Range cornr
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[0023] The topical acti "ly of Corripound A was tested in a passive ariaphylaxis assay performed in rat conjunctiva.
This assay indicates whether a topicaiiy applied compound effectively prevents or decreases the local allergic response
in the conjunctiva. This assay allows an ass '. ' bioavailability following topical dosing. Briefly, in Sprague
Dawley rats (ti/group) were passively sensitized by subconjunctival injection ofa rat serum containing lgE specific for
ovalbumin (0A). Tin/enty-four hours post sensitization, test compound prepared in saline (0.9% NaCt) or saline vehicle
was applied topically onto the sensitized eye. Twenty (20) minutes after dosing, rats were challenged intravenously
via the lateral tail vein with 1.0 ml of a s: iulion containing 0A (1.0 neg/mi) and Evans Blue dye {2.5 mg/ml). Thirty (30)
minutes post antigen challenge, animals were killed, skin was reflected. and the size of the resulting wheel and the
intensity of the extravasated dye were determined. The wheat area multiplied by the dye intensity produced the indi-
vidual response spore. Scores for each group of animals were compared with the scores of the saline treated group
using Dunnett‘s test and are listed in Tabie 3.

 

  

TABLE 3  

 

 

Compound C    
  

Sign cantly different from Compoun
l‘i dibenz[b. . 1 who Cid   
    

[0024] Compound A may be administered to the eye by means of conventional topical ophthalmic formulations, such
as solutions, suspensions or gels. The preferred formulation for topical ophthalmic administration of Compound A is a
solution. The solution is administered as eye drops. The preferred form of Compound A in the topical ophthalmic
formulations of the present invention is the cis isomer. A general method of preparing the eye drops of the present
invention is described below.

[0025] Compound A and an isotonic agent are added to sterilized purified water, and if required, a preservative, a
buffering agent, a stabilizer, a viscous vehicle and the like are added to the solution and dissolved therein. The con~
centration of Compound A is 0.0001 to 5 My ”/0 preferabiy 0.001 to 0.2 wlv %, and most preferably about 0.1 w/v %
based on the sterilized purified water. After dissolution, the pH is adjusted With a pH controller to be within a range
which 2‘ we the use as an ophthaimolt git: medicine, preferably within the range of4.5 to 8.
[0025] Sodium chloride, glycerin or the like may be used as the isotonic agent; p-hydroxybenzoic acid ester, benza-
ikonium chloride or the like as the or >servalive; sodium hydrogeript‘osphale. sodium dihydrogenphosphate, boric acid
or the like as the buffering agent, sodium edetate or the like as th' stabilizer; polyvinyl alcohol polyvinyl pyrrolidone,
polyacryiic aCid orthe like as the viscous vehicle; and sodium hydroxide, hydrochioric acid orthe e as the pH controller.
[0027] if required, other ophthalmologic chemicals suoh as epinephrine, naphazoilne hydrochloride, berberine chlo—
ride, sodium azulenesulfonate, lysozyme chloride, glyoyrrhizate and the like may be added.
[0028] The eye drops produced by the above method typically need only be applied to the eyes a few times a day
in an amount ot one to severat drops at a time, though in more severe cases the drops may be applied several times
a day. A typical drop is about 30 pl.
[0029] Certain embodiments ot the invention are illustrated in the foiiowing examples.

  

 

  

Example 1: Prei‘erred Topical Ophthalmic Solution Formuiation

[0030]

 
‘ 0.111% Corn; d A’HCI is equi .nt to tl.‘l “/2: Compound A
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(continued) T- I
I

I
ingredient 

 

 
  

 
 

 

E Dibasio Sodium Phosphate (Anhydrous), USP E 0.? ESodium Citioride, USP 0.65

E Benzaikonium Chloride E 0.01 E
I odium Hydroxide, NF E q.s. pH = 7.0

Eydro hiorii: Acid, NF (:3. pH = 7.0 E urit‘ied Water n S. 100   

Exampie 2: Topicai Ophthalmic: Gel Formuiation

[9031]

 
  

   

 

Concentration (WN ) E

Compound AeH . E 011* E
E Carbopoi 974 P E o 8 E

E Disodiurn EDTA E 0.01 E
E Poiysorbate 80 E 0.05 E

E Benzaikonium Chioride, Soiution E 0.0“:+5 xs E
E Sodium HydrOXide E q.s. pH 7.2 E
E Hydrochioric acid E q.s. pH 7.2 E
E Water for injection (Es. 100 E

”0.11% Compound A‘HCE is equivaient to 03W,- Cornpound A

Ciaims

 
 

The use ofa therapeutioaiiyeffective mount ottt-
2—aoetit: acid or a pitarmaceuiically a. cepta'oie sai
cement for treating aiiergic eye diseases.

 "3—dimethy!amtnopropyiidene)~6,11» ydrodibenzEta,eonepin~
hereof for the preparation of a topic .. administrabie medi—   

The use of ctaim 1, wherein the composition is a solution and the amount of t1-(3-dimethyiaminooropyiidei1ei~
6,11—diInydrodibenz.[b,eE-:)xepin-—2-—acetic acid is; from about 0.0001 wiv_% to about 5% (wiv).

The use of Ciaim 2 wherein the amount of 11-(3-—diniethyiaminopropyiideneE-fi,11--dihydro-:J'itaeanb,e]oxepin—2-—ae:e-
tic acid is from about 0.001 to about 0.2% MN).

The use of ciaim 3 wherein the amount of 11~(3-dimethytaminopropytidenejrfi,11—dihydrodibeanb,e]oxe;zin~2~acze~
tic acid is about 0.1% (w/v).

The use 0 Claim '1 wherein the i1—(3—dimethyiantinopropyiideneE—ES,11—dihy‘drodibeanb,eonepin—2—acetic acid is
(Z)—11--(3--dimethytaminopropyiideneE-6.11-dihydrodibeanb,eonepin-2-at:etic acid, substantiatiy free of (Ei--
't1-E3vdimethylaminopropyiidene)-6,1t-dihydrodibeanb,eonepin-2-acetic actd.

The use o Ciaim 5 wherein the amount of (Zi-t1-E3—dimethyiaminopropyiidene)—6,1E-dihydrodibeanb,eonepin—
Z—acetic acid :a from about 0.0001 to about 5% (wiv).

The use 0 Ciaim 6 wherein the amount of (Z)—11~n’3—dimethyiaminopropyiiclene)—6,11—dihydrodibenz[b,ejoxeoin—
2~acetic acid is from about 0.001 to about 0.2% (wiv‘i.

The use 0 Ciaim 7 wherein the amount: of (Z)-11--(‘3-—dimathyiaminopropyiidenej-6,1‘i-
2—aoetio acid is 0.1% (WN).

 V'drodiberiz[h,eonepin-- 
The use 0 ciaim 1 wherein the 11—(3—dimathyiaminopropyiidene)-6,11~diiiydrodibenz[b,eonepin~2~acetic acid is

8
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(EH1~(3—dimeihyiamincapropyiidene)-6,11~dihydrodibenzfi),e}oxepin~2~ac2eiic acid, substaniisaliy free of (Z)~
11~(3-dimethylaminopropyiidenejfi,11~dihydrodibenz[b,e]oxepin-2»—acetic acid.

The use of Ciaim 9 wherein the amouni of (EH1”(3—dimethyiaminopropylidene)»6,1'1.—di'nydi‘odibenz[b,ejoxepin«
2-aceatic acid is from about 0.0001 to about 5% (w/v‘).

The use: of ciaim 10 wherein W; amount of (E)-1 l--(3--dimathy!aminopmpyiidene)--B,‘l1--dihy<imdibenz[ia,e}-::xepin--
2--aceiic acid is from about 0.001 to about 0.2% (w/v).

The usse of ciairn 11 wherem the amount of (E)--11-—(3--dimethyiarninapropylidene)~6,11-dihydrodibenz[b,e}0xepin-
2uacetic acid :a aboui 0.1% (WM.

Patentansprflche

1. Veiwendung einer therapeu‘nisoh wirksamen Mange von 11-(3—-Dime‘nhyiaminopropyiiden) 1-6,11--dihy<:'rodibenz.[b,
e]oxepin~2~assigséure oder einem pharmazeutisch annehmbaren Saiz davon zur Hersieiiung eines iopisch ver—
abreichbaren Arzneimitteis zur Behandiung von allergischen Ai_igei'ikrankheiteri

 

 
 

 

  
 

2. Verwendung nach Anspruch 1, wobei die Zusammensetzung eine Lésung isi und die Menge an 11-(3~Dimethyi~
aminopropyiidem-‘6,11-dihydrodibenzib.ejoxepin--2-esss;igsséure 0,0001% GN bis 5% (CS/V) ist.

3. Verwendung naezh Anspruch 2, wobei die Mange an 11"(S-Dimethylaminopmpyliden)-6,11x-dihydrodibenz.[b,e}<axe-
pin»2—ess:gséure 0,001 bis 02% (GN) Est.

4. \leiwenciung mach Anspruch 3, wobei die Mange an 11~(3—Dimeihyiaminopropylidem—6,11~ciihydmdibenz[b,e}0xe—
pin-Z—essigaeiure 0,19/0 (Cw/V) ist.

5. Verwendung nach Anspruch 1,wobeidie11~(3—Dimethyiaminopropyiiden}—6,11~dihy‘drodibeanb,ejoxepin—2—essig-
ssééure (Z)—11»-(3-Dirneii‘.ylaminopmpyiidem-6.,‘I1-dihydrodibenzib.e]0xepin-IZ-esssigsééure issE, die im Wesen i

, von (E541~(3—Dimethyiaminopropyiiden)—6,'i":~dihydrodibenzh;,eioxepin—Z—esmgséure iSt.

6. Verwendung nach Anspruch 5, wohei die Menge an (Z)—11—(3—Dimethyiaminopropyiiden)—fi,11—dihydmdibenz[b,e}
oxepin~2~essigséure 0,0001 bis 9% (SN) ist.

7. Verwendung mach Ahspmch 5, wobei die Mange an (2)41~(3~Dimethyiaminopropyiiden)~6,‘i1~dihydrodibenz{17,6}
oxeapin-Q—essigsé'iure 0,001 bis 0.2% (GN) ist.

8. Venuendura-g; nach Araspruch .7, wobei die Mange an (Z)-—11--(3-Dimethyiaminopropyiiden)—-6.11-dihydrodibenzib,e]
oxepin—Z—essigséure 01% (SN) ist.

9. Verwendimg mach Anspruch 1, wabei die 11~(3.-Di eihyiaminoprepyiidem-6,11—dihy<§r(:dibenz[b,e] oxapin~2~es~
sigséure (E)-11—(3-Dimethyiaminopropyliden)—6,1‘:—<i,.ydrodibenz [b,e} oxepin—Zfissigséure ist, die Em Weseniii—
Chen frei ist van (ZH1—(3~Dimethyiaminopropyiidenw,11—dihydmdis' zibfijoxepin—2—essigsfiure.

10. Vearwenc'ung h Ahspruch 9, we. Mange an (Ejr’i1-(3-—DimeihyiarninopropyiidenJv-B,11--dihydr0dibeh2 {met}
oxepin-Z-essigséiure 0,0001 bis 53/. .IV) ist.

11. Verwendung nach Anspruch 10, wobei die Menge an (E)—1"i~(3-Dimeihyian’iinopropyliden)-6,'11-dihydrodibenz[b,
eioxepin—Z—essigséure 0,001 bis 02% (GN) ist.

12. Verwendung nach Anspruch 11, wobei die Menge an (EH1~(3—Dimeihyiaminopropyiiden)~5,11—dihydrodibenz[b,
e] oxepin—Z-essigséiure 0,1 “/0 (GM) Est.

Revendications

1. Uiiiisaiion d‘une quantitéihérapeuiiquemeniefficaced'acide11~(3-diméihyiarninopmpyiidéne)~6,11—dihydrodibenz
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they)“:pine~2~acétique ou d'ua‘. .21 pharrnsaceutiquement acceptable de ceiui~ci puur Ea préparation d'un rnédica~
ment administrabie topiquement pour Ie traitement de maiadies ocuiaires aiiergiques.

Utiiisation suivant la revendication 1, dans iaquelle Ia COmpOSItiOn est une solution et ia quantité d'acide 11»(3—di«
méthyiaminopropyiidéne)—-6,11--dihydrodihanzibfitcxépinaQuacétiqim est (is 0.0001 “/0 er. paids/votume 5‘: 5 ‘3’.)
(poms/volume}.

Utiiisation suivant ia FEVEUdICEltUi‘. 2, dans iaqueiie ta quantité d'azzide 11--(3~dimét'nylaminopropyiidénei-fi,11--di--
hydrcdibenzib,eioxépine—Z-acétique est de 0001 a 0,2 % (poidslvoiume).

Utilisation suivant ta revendication 3, dens iaquetts ia quantité diacide 11~(3—dEméthytaminopropyiidéne'1-6,11~di~
hydrodibenzib.ejoxép:ne-—2-—acétique est de 0.1 “4. (po:ds:’voiurne).

Utitisation suivarit la revendicatjon 1; deans iaqueile i’acide 11—(3--diméthyiaminoprczpylidertm-G,11--diny(troc'iben2:
[b,e}0xépine-2—acétique est de i’acide (Z)—11—(3—diméthy!aminopmpyiidénej-B,11~dihydrodibenz[b.eioxépine—
2--acéetique, essentialiernant exempt {t‘acide (E)--11-(3-‘diméthyiamin0propyiidéne)-6,11-c'iI'iydro<tibenz[b,e}oxépi--
ne~2~iacétiqua

Utilisation suwant ia revendication 5. dans iiaqueite ta quantité d‘aude {Z'i—11~<3—dimethytarninopropylidéne)~
6,11~dii‘.ydrodibeanb,eioxépine-Z-acétique est Ga 00001 a 5 % (poids/voitime).

Utilisation suiva it 13 revendication 6, dans iaquetle la quantité d'acide (2)41 —(3-diméthyiaminopropyiidPane)-
6,11-dinydrodibeenzib,8k»:épineuz-acétiqua est de 0001 ‘a 0.2 % (poidsslvaiurne).

Utitiswtion sun/ant ta revendication 7, dans iaquette ta quantité d'acade fZ)-11-(3-dimétt‘lytaminopropytidéi1eJ~
ti,1‘:~(tiInydrodibeanhfii-oxépine~2~acétique est (te 0‘1 "/0 (poidsivoiume).

Utilisation suivzant la revendication 1, dams; taqueiie i’zacide 11~(3—diméthyiaminoprcnpyiidéne)~&11—diiiydrcadibenz
[b,e}oxépine-2—acétique est de i’aCide (E)—11~(3—diméthytaminopropytidénej-B,1't~dihydrodibenz[b.e}oxépine-
2--acétique essentieiienaent exempt (t'acide (Z)-11~(3--diméttiytaminoprapyiidézne)—6,11 dihydrodibenzibfitoxépi»
ne-Z-acétique.

Utitisation suivant ta revendication 9, dans tgaquelie ta quantité d‘acide (EH1—(3—diméthytaminopropyiidéne)—
6,11— .hydradibeanb,eioxépine-Z-acétique est de 0,0001 Q": 5 % (poids/voiume)‘ 

Utitisation suivant ta revendication 10, (tans taqueite ta quantité d‘ac‘de {EM1-(S—diméthyiaminopropyiidéne)-
6,11-:3'i'nydrodibenzib,etc»:épine-—2—aoétique est o'e 0.001 is 0.2 % (poidsivotume)

Utilisation suivzant ta reevendication 10. dans tea-queue la quantité d'aci-a'e (E)-11—(3-—diméthyiaminopropylidéene)--
6,11-Gainydrodibeanb,e§oxépine-Z-acétique est de 0,1 % (poidsivoiume).
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TOPICAL, OPHTHALMSC MAST CELL. STABELIZERS FOR

TREATENG ALLERGiC EYE DESEASES

BACKGROUND QF THE SNVENTEON

The present invention relates to topicai ophthaimic formuiations used

for treating ailergic eye diseases, such as ailergic conjunctivitis, vernal

conjunctivitis, vernai keratoconjunctivitis, and giant papiiiary conjunctivitis.

More particularity, the present invention reiates to therapeutic and prophylactic

topicai use of mast ceti stabiiizers for treating end/or preventing aiiergic eye

diseases.

Descrigtion of the Reiated Art

Conventionai antihistamine drugs are known to exhibit biphasic effects

on mast ceiis. At tower concentrations antihistamines promote an inhibition

of histamine reiease from mast ceiis. As concentrations of antihistamines are

increased there is a spontaneous release of histamine from mast ceiis, which

is associated with an apparent toss of mast ceii membrane stabiiity. See, for

exampie. Mote et at, Brit. J. Pharmacol. 15:396—404. This biphasic behavior

has been demonstrated for the anti~aiiergy drug ketotifen is4,9~dihydro»-4—(1w

methy!—4—piperidinyil-idene)-1OH-—benzo[4,5]cyclohepta--[1,2—bjthioplrien-710wone)

in purified preparations of human conjunctivai mast ceiis” Yanni et at, J.

Ocular PharmacoL, 12389400 (1996).

First generation mast ceii stebiiizer drugs without antihistaminic activity,

such as cromotyn sodium, also exhibit biphasic behavior, Johnson et at,

Monogr. Allergy, 141299306 (1979),
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US. Patent Nos. 4,871,865 and 4323,892, both assigned to

Burroughs Weiiceme C0. ("the Burroughs Weiicome Patents"), describes

certain carboxytic acid derivatives of doxepin, inctuding 11—(°~

:3 dimethyiaminopropyiidene)v6,11~dihydrodibenzib,e]oxepineu2—carboxyiic acid

and t1~-(3-dimethyiar‘ninopropyiidene)—8,11~dihydrodibenflb,e]0xepinem2(E)-»

acryiic acid, as mast ceii stabitizers with antihistaminic action. These

compounds inhibit the reiease of autacoids (Le, histamine, serotonin, and the

Bike) from mast ceiis and inhibit directiy histamine's effects on target tissues.

"10 The Burroughs Weiicoine Patents teach various pharmaceuticai formuiations

containing the carboxyiic acid derivatives of doxepin; Example 8 (i) in both of

the patents discioses an ophthalmic soiution formuiation.

US. Patent $641,805 discioses topicai ophthaimic formuiations for

~51 treating aiiergic eye diseases. The topicai formulations contain acetic acid

derivatives of doxepin and, in particuiar‘ Zn“!1"(Ci—dimethyiaminopropylidene)~

6,1’1'"dihydrodibensz,ejoxepin-Zwacetic acid (i.e., oiopatadine), which is the

cis form of the compound having the formuta :

/CHZCH2N(CH3)211
11

J i XCi-hcoori

[7/11, I" \\ /”\‘7 ", i\ fr' , . ,/’/
V t / ‘\/

‘------- O
20

Uniike other antihistamine or mast ceii stabitizer antiuaiiergy drugs,

eiopatadine does not provoke a release cat histamine from mast cells at

25 concentrations higher than these for which antihistaminic activity is observed.

Other topicai ocuiar anti-attergy drugs that maintain mast ceii membrane

fa)
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stebiiity and prevent histamine reiease from mast ceiis over a drug

concentration range of 0.01 - 0.5 % (wiv) are desired.

5 Summary of the invention

The present invention provides a method for seiecting anti-aiiergy drug

concentrations that are suitabie for use in the topicai treatment of eiiergic eye

diseases. According to the present methods an amphipathic entineiiergy

10 compounds Surface Activity Rating is determined as described beiow, For

topiceiiy administrebie ophthairnic anti~aiiergy products, the anti-aiiergy 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 aiso directed toward topicaiiy administrabie

ophthaimic anti—aiiergy pharmaceuticai drug products comprising an

amphipathic anti—aiiergy drug at a concentration such that the drug has a

Surface Activity Rating from about 2 - 11.

20 Among other factors, the present invention is based on the finding that

amphipathic anti-aiiergy compounds formuiateo‘ at concentrations at which

they have a Surface Activity Rating of greater than 11 are iikeiy to cause mast

ceii membrane instebiiity and ieakage or” autocoids, inciuding histamine, from

human conjunctivei mast ceiis,
N! UK

Brief Description of the Drawing

Fig. 1 shows the effect of oiopatadine and ketotiten drug

concentrations on the surface pressure of 1~stearoyi—Zoieoyi—sn—giycero~3m

so phosphochoiine (SOPC) monoiayers spread at an initiai surface pressure of

30 mN/m.

U.)
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_Q_e_,_taiied Description of the invention

According to the present invention, topicaiiy administrabie ophthairnic

anti—aiiergy pharmaceutical drug products comprise an amphipathic anti—

aiiergy drug at a concentration such that the drug has a Surface Activity

Rating from about 2 - ‘i1, and preferabiy from about 4 n ii. The drug

products of the present invention contain an amphipathic anti~aiiergy drug at a

concentration of about 20 iT'iM or iess.

The Surface Activity Rating is obtained by determining the interaction

of an amphipathic anti—aiiergy drug (“test compound”) in buffer alone with a

phosphoiipid monotayer. Test compound/mast ceii membrane interaction is

mimicked in a phosphoiipid monoiayer 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 (Ax: in

mN/m) of a monomoiecuier tiim of ‘iastearoinZuoteoyi—smgiycero—B-

phosphochciine (SOPC) spread at an initiai surface pressure of 28 __ 32

lem on an aqueous butter sub-phase; The initiai surface pressure of 28 -

32 mN/m is chosen because this pressure mimics that of most mammaiian

ceii membranes,

Surface pressure changes are measured at 24°C, whiie progressiveiy

increasing the concentration of test compound in the buffer sub-phase from O

to at ieast 5 rnM (or to the compounds soiubitity iimit if iess than 5 mM), and

preferabiy to at ieast 20 miVi (or the compounds soiubiiity iimit if iess than 20

mM). Test compound is added to the sub~phase by continuous sub-phase

exchange {keeping the totai volume of the sub~phase constant] at a rate stow

enough to avoid disturbing the SOPC monoiayer (0.4 mi/min., for exampie).

Surface pressure is measured using an automated interfaciai monitor—

controiier buiit around a Cahn 27 eiectrobaiance equipped with a 24 gay
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nichrome wire Wilheimy probe. [See Tsujita et ai. Regulation of carboxyiester

iipase adsorption to surfaces. 1. Chemicai specificity. Biochemistry 26:8423»

8429 (198?) and Momsen et at, The suitabiiity of nichrorne for measurement

of gas~iiquid interfaciai tension by the Witheimy method. J. Colloid interface

Sci. 1352547652 (1990).} The two aqueous compartments {circuiar and

rectanguiar) of the keyhoieushaped Teflon trough are disconnected; oniy the

circuiar compartment (area = 25.5 crn2, voiume : 24.4 mi) is used for

monoiayer formation. Temperature in both compartments is maintained at 24

°C using a thermostated base piate controiied by a precision water bath.

Precise positioning of the Wiiheimy probe in the aqueous phase, correction

for probe buoyancy due to immersion. sub~phase stirring, and data coiiection

are controiied by microprocessor (Tsujita et at, 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: Aithough the identity of the buffer is not criticai

as tong as the aqueous sub—phase is maintained at a physioiogicai pH, the

preferred buffer is iOmM HEPESHDO mM NaCi with the pH adjusted to 7.5.

The concentration of test compound in the aqueous phase is determined from

the fraction of sub—phase volume exchanged and the concentration of the

soiute in the concentrated soiution. The continuous exchange is necessary to

avoid disturbing the SOPC monoiayer, and is accompiished by a side or

bottom injection/withdrawai ports.

The amphipathic antimaiiergy drugs of the present invention preferabiy

possess antihistamine activity, such as tricyciic iii-receptor antagonists

exhibiting an in vitro binding affinity (in) in the range of 0.1 - 100 nivi for the

iii—receptor. The amphipathic anti—aiiergy drugs of the present invention

exciude oiopatadine, ketotifen, emedastine, pheniramine, pyriiamine,

cromoiyn, nedocromii and ievocabastine.
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Formulations of the anti-ailergy compounds for topicei ophthalmic

administration can be made using known techniques. Ophthalmically

acceptable exoipients, such as tonioity—adjusting agents, pH-edjusting agents,

buffering agents, preservatives, comfort enhancing agents, viscosity-

moditying agents stabilizing agents, etc. may be inducted. For example,

sodium chioride, glycerin, mannitoi or the like may be used as the isotonic

agent; pnhydroxybenzoic acid ester, benzalkonium chioride or the iike as the

preservative; sodium hydrogenphosphate, sodium dihydrogenphosphate,

boric acid or the like as the buffering agent; sodium edetate or the iike as the

stabilizer; poiyvinyl alcohol, polyvinyi pyrrolidone, polyacryiic acid or the like

as the viscous vehloie; and sodium hydroxide, hydrochloric acid or the like as

the pH controller. if desired, formulations containing the anti—aliergy agents

according to the present invention may also contain other active agents.

Eye drop formulations produced according to the present invention will

typicaiiy need oniy be appiied to the eyes from once to a few times a day in

an amount of one to several drops at a time, though in more severe cases the

drops may be applied several times a day. Atypical drop is about 30 pl.

Certain embodiments of the invention are iiiustreted in the foilowing

examples.
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Example 1: Topicai Ophthaimic Soiution Formulation

ingredient Conogntration
iW/‘Vfl/bi

Compound having a Surface Activity Rating 5 11.2 0,01 ..- 05
at the seiected concentration

Dibasic Sodium Phosphate 0.5
(Anhydrous), USP

Sodium Chioride, USP 0.65

Benzaikonium Chioride 0.01

Sodium Hydroxide, NF q,su pH 3
7.0

Hydrochioric Acid, NF (13. pH =
7.0

Purified Water 93. 100 _

\1
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Exampie 2: Topicai Ophthaimic Get Formulation

5 inuredient Concentration

W/V%

Compound having a Surface Activity Rating 3 1102 0.01 — 0.5
at the seiected concentration

10 Carbopol 974 P 0.8

Edetate Disodium 0.01

15

Poiysorbate 80 0.05

Benzatkonium Chtonde, Soiution 0.01+5 xs
20

Sodium Hydroxide qs pH
7.2

Hydrochioric acid 09s pH
72

25

Eutittegflater___________________________________________________________mg;100

30 Exampie 3: Measurement of the Surface Activity Rating of Otopatadine and
Ketotifen

Water was purified by reverse osmosis and carbon filtration, passage through

35 an Eiix 3 deionization system (Miiiipore) and passage through a Miiii Q UV

Pius poiishing system (Miiiipore). Buffer, comprised of ’tOmM HEF’ES

containing 0.1M NaCi pH 7.5, was used to prepare solutions of otopatadine

and ketetiten (and for contrei experiments). After mixing the drug with the

buffer‘ it was necessary to readjust the pH to a vaiue of 7.5 with 5 M NaOH

Aii chemicais were reagent grade;
fL
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Exchange of aguecus phase contents e The circuiar compartment of the

automated interfaciai monitor—controiier described above was titted with an

iniet tube (1/32” ED Tefion) and an outiet tube (18 ga. Teflon) which entered

through the outer wall of the sampte compartment. These were connected to

25-:mL, gas-tight syringes (model 1025, Hamiiton, Reno, NV) mounted in a

microprocessor—controiied pushnpuii dual syringe pump (modei sp260p, Worid

Precision instruments, Sarasota, FL) through three—way Teflon vaives

{Hamiitom Reno, NV) which were used forfiiiing and flushing. About 42 cm of

the iniet tube was coiied in the watenfiiied rectanguiar compartment of the

trough in order to equilibrate the incoming soiution to the temperature of the

Circular compartment. A custom Tefionucoated magnetic stirring bar (iength =

3.6 cm, diameter 2 mm) was used to mix the aqueous contents. The bar was

at approximateiy 50 rpm by stepper motor-driven magnet mounted beneath

the circuiar compartment and controiied by the microprocessor. The reiativeiy

siow stirring speed and smaii bar diameter were used to minimize disturbance

of the iipid monoiayer. 'i'o exchange the contents of the circuiar compartment

with the soiution in the iniet syringe white maintaining constant voiume. 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 iiquid 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 Wiiheimy probe was constant to

within ~10 pm and, hence, the contact angie of the aqueous phase with the

probe, remained essentiaiiy constant during exchange experiments.

Measurement of oiogatadine’s and ketotifen’s effect on surface pressur' —

Saturated soiutions of oiopatadine and ketotifen, respectively, were prepared

for each exchange experiment by gentiy warming an excess of drug in buffer,

adjusting the pH to 7.5 and equitibrating the sampie to 24° C. Foiiowing

fiitration to remove undissoived drug, drug concentration in the soiution was

determined spectrophotometricaiiy. The concentration of drug in diiuted

9
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atiquots of the soiution was determined by comparing their absorbence to a

standard curve obtained with standard soiutions oi the drug. This solution or

buffer (controi) was ioaded into the injection syringe of the apparatus and a

monoiayer of SOPC was spread onto the surface of the aqueous phase in the

5 exchange compartment to siightiy betow the desired surface pressure of

30 mN/m. The iipid film was equiiibrated for 90 to 220 min. in order to

achieve a surface pressure drift rate of <Q,Ot % min, which was considered

stabie. Once the monotayer was stabie, the exchange was carried out at a

constant rate ct 0.4 miimin during which surface pressure was recorded as a

10 function at time.

At ieast duplicate exchange and control (without drug) experiments were

conducted. Each set of controis was normaiized to the nominai pressure and

the traces were averaged. The resuits are shown in Figure ’1, where drug

15 concentration vs. the surface pressure of the SOPC monotayer is piotted for

each drug. Qiopatadine caused a reiativeiy smaii increase in surface

pressure (7,1 mNr’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 rnN/m) than oiopatadine when tested over a

20 concentration range of 0 - 3.5 mM. Thus, the Surface Activity Rating of

oiopatadine is 7.1 and of ketotifen is 15.

10
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WHAT ES CLAEMED i8:

1: A method for soiecting an amphipathio drug suitabie for topical

ophthaimio anti~aiiergy use comprising the step of determining the drug's

Surface Activity Rating.
Ln

2, A topicaiiy administrabie ophthalmic pharmaceuticai

composition comprising an ophthalmic; amphipathio antinaiiergy drug at a

concentration such that the drug has a Surface Activity Rating from about 2 --

1c 11; provided the drug i3 not soiooted from the group consisting of

oiopatadine; ketotifen; emedastine; pheniramine; pyriiamine; cromoiyn;

nodooromii; and ievooabastine; and further provided that drug is present at a

concentration of about 20 mM or iess.

15 3. The composition of Ciaim 2 wherein the drug has a Surface

Activity Rating from 4 —~ 11,

4. The composition of Ciaim 2 wherein the antinaliergy drug is an

antihistamine drug.
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SELF-”PRESERVED NASAéi INHALABLEL

AND TOEICAL OPHTHALMEC EREPARATIONS 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 “invention

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 16158.1, inhalable

and topical ophthalmic: preparations and medications having low

pii of about 3.5 or lower, to inhilzait microbial. growth, wherein

immediately upon. application to the eye surface or a mucosa].

surface, the pH rises to physiologic levels.

BACKGP’I)T ND OF TI E INVENTION     

To prevent infection with use, currently available

multidose 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 most idely

used ophthalmic preservative, benzalkonium chloride (BAK) , can

cause damage to the conjunctiva]. and corneal epithelium

(gamma, 12221-225 (1992); Arch Opthalmol, 1102528—532 (1992)

and glygg‘mm, 18:260“266 {1992) ) . BAX is now thought to be also

a significant cause or rhin‘tis medicamentosa, as described in

Allergy, 52:627w632 (1997) , and has been also shown to damage
0

respiratory mucosa { m Rev Res ir Dis, 141:1405el408‘ {19 0}
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and Acta Otolaryngol, 116:868u875 (l996)). Reducing the

concentration of 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

packaging is bulky and inconvenient. Second, cost per dose is

significantly higher than with multidose containers. Third,

patients often retain the opened container for many hours or

even more than one ay, contradicting the package

instructions. This pattern of use increases the probability of

microbial contamination of the medication or preparation.
m
inns, it would be desirable to have available

preservativemfree preparations and Ledications suitable for

topical, mucosal and inhalation use that could be stored in

multiwdose containers without risKCIEmiCIObial contamination,

All patents, patent applications and publications are

hereby incorporated by reference.

SUMMARY OF THE I TENTION 

One aspect of the current invention. is a topical
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ophthalmic, nasal, or inhalable preparation or medication

which is selprreserved, that is, which destroys, inhibits or

sufficiently limits growth and multiplication of various

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 selfupreserved by having a pl-I of from about 15 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, polyethyl ene glycol (PEG) , hydroxypropyl

methylcellulose (HPMC), sodium chloride, potassium chloride,

calcium chloride, magnesium. chloride, phosphoric acid,

disodium edetate, bicarbonate, phosphate, povidone,

carboxymethylcelluloee , hydroxye‘thylcellulose,

methylcellulose, mi crocrystalline cellulose, glycerin,

polyvinyl alcohol, dextran 40, dextran 70, mannitol, gelatin,

polyol, polysorbate 80, propylene glycol, zinc sulfate,

poloxamer 3.88, 282, 407, ephedrine hydrochloride, naphazoline

hydrochloride, oxymetazoline hydrochloride, 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, antiminflammatories, mast cell

stabilizers, diagnostic aids, antibiotics, antiglaucoma drugs,

econgestants, bronchodilators, vasoconstricting or
'6

000004

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 314



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 315

10

15

20

25

WO 02/24116 PCT/‘USOl/29485

4

hypertonicity agents, astringents and topical anesthetics.

Still another aspect of the current invention. is a

physiologically compatible self~preserved lightly 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 lightly 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, 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, potassiunl chloride, Calcium chloride, magnesium

chloride, phosphoric acid, disodiunl edetate, bicarbonate,

phcsphate, povidone, carboxymethylcellulose,

hydroxyethylcellulose, methylcellulose, microcrystalline

cellulose, other cellulose derivatives, glycerin, polyvinyl

alcohol, dextran 40, dextran 70, mannitol, gelatin, polyols,

polysorbate 80, propylene glycol, zinc sulfate, poloxamer 188,

282, 407, ephedrine hydrochloride, naphasoline hydrochloride,

oxymetazoline hydrochloride, phenylephrine hydrochloride,

tetrahydrozoline hydrochloride, xylometazolinelnydrochloride,

lecithin, oleio acid and sorbitan, pheniramine maleate,
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pyrilamine maleate, antazoline phosphate, glycine, camphor,

eucalyptol, menthol, benzyl alcohol, lavender oil, tyloxapol,

bornyl acetate, phenylethyl 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.

DE FINI TIONS

As 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, nti~inflammatory drug, mast cell stabilizer,

diagnostic aid, anesthetic, antibiotic, antiglaucoma drug and

vasoconstricting agent, the agent for as al use is a
f;

decongestant and the agent for inhalable use is a

bronchodilator

"Physiologically compatible” means a preparation or
()3 r1

medication which contains pharm.1eutically 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.

"Selfmpreserved" meanseapreservativemfree'preparation or

medication that destroys or inhibits microbial growth without
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the addition of preservatives such as benzalkonium chloride

(BAK) .

"Preservative effectiveness testing” or “PET" means the

standardized microbiological. testing specified by the USP 24

to determine preservative effectiveness.

x

Tnis invention is based on the finding that certain

pharmaceutical preparations andxmedications, when adjusted.and

maintained at a low pH of from about pH 1.5 to about 131-} 3.5,

are selprreserved and possess antimicrobial growth

properties.

The invention, therefore, concerns buffered, low pH,

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 gl‘col (PEG),

hydroxypropyl methylcellulose (HPMC), sodium chloride,

potassiunx chloride, calcium chloride, magnesium chloride,

phosphoric acid, disodium edetate, bicarbonate, phosphate,

povidone, carhoxymethylcellulose, hvdroxyethylcellulose,

methylcellulose, microcrystalline cellulose, other cellulose

derivatives, glycerin, polyvinyl alcohol, dextran 40, 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 hydrochl ride, lecithin, oleic

acid and sorbitan, pheniramine maleate, pyrilamine maleate,

antazoline phosphate, glycine, camphor, eucalyptol, menthol,

benzyl alcohol, lavender oil, tyloxapol, bornyl 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 3c5, with the most preferred pH at about

5 pH 2.5 or lowero These preservations and medications are

selfmpreserved by means of low pH.

The invention is based on obs.rvations made during

studies performed to determine the stability of amino ester

topical anesthetics wherein microbial growth was observed to

10 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

is still somehow inhibited, at this .pH (3.5) even. if the

15 anesthetic is removed. These studies, described in greater

detail below, showed that for adequate destruction, inhibition

or sufficient limitation of microbial growth to meet

preservative effectiveness testing (PET) standards, the pH

should be not much higher than.approximately 2,5 up to pH 3.5

20 at most.

Moreover, it was further discovered that with appropriate

mild or moderate bufferingy these preparations or medications

lay be advantageously administered to the eye surface or to

the nasal or respiratory mucosa without a harmful effect

25 caused by such low pH because the mild buffer, under these

conditions, permits instant adjustment of the pH to

physiologic levels upon administration.to the eye topically or

to nasal or respiratory mucosa.

The invention, therefore, in its broadest aspect,

30 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 or 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 selfupreserved preparation, various combinations of

components and variable pH were tested using preservative

effectiveness testin {PET}.

PET procedure, description of which can be found in USP

24, §51, pp.1809—1811, ntimicrobial Effectiveness Testing,

was first performed on the following solutions formulated at

pH values from 2.5 to 6°5.

01113 A' ..._._......._........n_._....'.
 

Solution A.consisted of the following components:

Dextrose 0—460%

Polyethylene Glycol 400 D.GOlw8.0
Hydroxypropyl methylcellulose 0.30
Edetate Disodium 0---0 . 02
Sodium Citrate 0.0l~0,05
urified Water .3

pH adjusted from 2.5 to 6.5

At pH 5.5 to 605, there was inadequate inhibition of

microbial growth. At pH 4.5 to 5.5, inhibition of microbial

growth did not meet PET standards. At pH 365 to 4.5 the

inhibition.of microbial growth was inconsistent. At pH ZDS to

35, the inhibition of microbial growth met the PET standards.

This was still true as the percentages of dextrose, PEG 4G0,

and edetate disodium were varied as shown above. However,

inhibition of microbial growtr improved as the pH approached
205°

The above testing clearly indicated that the solutions in

roup A having pH above approximately 3.5 did.not sufficiently

inhibit microbial growth and the best inhibition was seen at

pH 2.5. Consequently, two solutions were subjected to further

studies performed at pH of about ..5. 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.

Groug B, Solution 1

Polyethylene glycol 400 8.00%
Hydroxypropyl methylcellulose 2910 0.30
Citric acid 0,01
Purified water QS

pH 2 . 5

Groug B, Solution 2
Dextrose 4 .. 00%

Polyethylene glycol 400 L00
Hydroxypropyl methylcellnlose 2910 0.30
Citric acid 0.01
Purified water QS

pH 2.5

Both solutions were again tested by the PET procedure”

Results of these testings on five types of:microorganisms

are described below in Tables 1e4. The results seen in Tables

lm4 clearly show that when the solution comprising a viscosity

and/or tonicity agent, here represented by polyethylene

glycol, dextrose and. hydroxypropyl Inethylcellulose, 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.

II. cationsLow H Self—Preserved Pre arations and Medi    

The preparations and medications of the invention are

formulated as a solution or suspension 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 physiologic pH of 7.4,

typically used for these types of formulations.
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The only disclosed use for low pH is a preservativewfree

beverage composition with pH 2.2w2.7 described in £3.53. Pat.

No. 5,417,994.

Selfmpreserved, 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 sodium.or 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 medicationw Citric acid is the preferred component for a

bufferi It has been. discovered as part of the current

invention that the desirable concentration of citric acid is

approximately 0.01%, to lightly buffer the preparation and

allow the pH 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 of 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

a preparation or medication for any purpose, and more

specifically for the purpose of selprreservation.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 (PEG), hydroxypropyl

methylcellulose (HPMC), sodium chloride, potassium.chloride,

calcium chloride, magnesium chloride, phosphoric acid,

disodium edetate, bicarbonate, phosphate, povidone,

carboxymethylcellulose, hydroxyethylcellulose,

methylcel ulose, microcrystalline cellulose, other cellulose

derivatives, glycerin, polyvinyl alcohol, dextran 40, 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, pyrilamine maleate,

antazoline phosphate, glycine, camphor, eucalyptol, menthol,

benzyl alcohol, lavender oil, 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

dai

excipient with. pharmaceutical agents, such. as analgesics,

1

advantageously formulated into medications by combining s

antiwinflammatories, antihistamines, mast cell stabilizers,

diagnostic aids, such as fluorescein, anesthetic solutions,

miotice, mydriatics, antibiotics, antivirals, antifungals,

autiglaucoma 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 administ:ation to the eye

surface andlnasal 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 administrat”on of various drugs an
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lenses, The solutions are seltmpreserved without the addition

of any'preservative agent. ‘Additionally, when administered to

the eye, or other nmcosal surface, these solutions permit

rapid adjustment of pH to the physiologic levels.

5 For' artificial tears, the formulation comprises from

about 0 DC1 to about 8% of one or two or more vi.scosity and/or

tonicitywproviding agents, and front about 0.005 to about

0.02%, preferably above 0.0 % of a mild buffering agent, The

above components are dissolved in purified water up to 100%

10 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 108% sodium chloride.

15 III, lestino of Regresentative Embodiments 

One representative embodiment for an ophthalmic demulcent

(artificial tear) is a formulation designated solution 1 which

comprises about 8% of polyethylene glycol 400 (PEG 400), about

9.3% of. HPMC 2910 and about 0.01% of citric acid dissolved in

20 100 ml of purified water and adjusted to about on 2.5.a

This formulation has been shown to sigwifitantlj inhibit
r1

the growth of microorganisms, such as P; aeruginosa, m. coli,

S. aureus, C. albicans and A. niger for at least 28 days, as

seen in Table 1. In this formulation, PEG 400 provides

25 tonioity and viscosity. The HPMC provides viscosity, and the

citric acid liglitly buffers the preparation.
Exam; 1

Preservative Effectiveness Testing fogmgglution l

 
30 Orgarism_Hours 24 Hours 7 Days 14 Days

 

000013

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page323



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 324

 
10

15

20

25

3D

35

WO 02/24116 PCT/‘USOI/ZNSS

13

I”was 2gm 1 was
6 SXLO

 

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 ano

remained at that level for 28 days, thus meeting the PET

requirements.

Both C. albicans and A niger Inet or exceeded the PET

requirement for yeasts and molds to remain at or below the

initial concentration.

TABLE 2

DH Testing for Solution 1

 
Ae 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

demuloent is a formulation designated solution 2, which

comprises 4% of dextrose,l 3% of PEG 400, 0.3% of

hydroxypropylmethyl cellulose 2910 and 0.01% of citric acid,

dissolved in 100 ml. of purifi.ed water and pH adjusted to 2.5.

In this solution, the dextrose and PEG 400 both serve as

tonicity agents. Thi.s formulation, designated as Solution 2,
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Table 3.

TABLE 3

Preservative Effectiveness Testine’ for Solution 2
 

 

 

 

 
‘

Table 3 shows that Solution 2 was also able to meet or

exceed the PET standards for inhibitien of the growth of all

tested microorganisms over the 28 day test.

20

25 C. ‘

A.

 
Solution 2 was also able to maintain a stable pH of

around 2.0 to 2.5 for at least 2.8 days in the presence of all

30 tested organisms, as seen in Table 43, 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 maintained 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 formulated and

maintained at pH lower than 3.5.

EXAMPLE 1

Artificial 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 05, 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, a

commercially available artificial tear. The formulation drops

were consistently 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 0.039. Therefore,

approximately 0.01 % is the .maximnm, desired citric acid

concentration for comfort.

The same formulation was used.in a further pilot clinical

experiment to Eestfi 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 fluorescein staining

was seen on follow—up examination.
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was filled. with the preparation. of Solution i. It was

repeatedly sprayed into the right and left nostril of the

subject. No irritation or unpleasant sensation was noted on

either side.

Another for.ulation of the intention for artificial tears

consists of dextrose 4.0%, PEG 400 li0%, HPMC 0.3%, citric

acid 0.01 %, and purified water 08, 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 chloride, can also be used to

adjust the tonicity. This formulation, described above as

Solution 2, was teeted in the same manner as Solution 1.
EXAMPLE 2

This example describes a procedure used for preparation

of Solutions 1 and. 2 and with. moderate 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 out and

mixed into 500 mL of 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), another 400 mL of de~ionized

water was added, stirred and adjusted to the correct pH with

hydrochloric acid (0.1 N). The solutions were tlen made up to

volume with dewionized water and allowed to sit overnight.

The pH was rechecked and adjusted, if needed, and then

filtered through a one (13 liter 0.22 pm polyethersulfone
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Stabilitv and Store e
 

This example describes conditions suitable for stability

and storage.

5 The formulations disclosed in Example 1 was stored at

40°C for more than 2 nwnths for accelerated pH stability
ta

4,.L.U
ing. The solution was sterilized before storage. The pH

was tested weekly for 11 weeks., All samples tested were found

to be stable with pH around 2.5 for the 11 weeks.

10
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WHAT IS CLAIM’LLZ

1 . A self~preserved preservative—free topical

ophthalmic, inhalable or nasal formulation comprising:

a pharmaceutically acceptable excipient or additive

selected. front the group consisting‘ of 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, disodimn edetate, bicarbonate, phosphate,

povidone, carboxymethylcellulose, hydroxyethylcellulose,

methylcellulose, microcrystalline cellulose, other cellulose

derivatives, glycerin, polyvinyl alcohol, dextran 40, 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, pyrilamine maleate,

antaaoline phosphate, glycine, camphor, eucalyptol, menthol,

benzyl alcohol, lavender oil, tyloxapol, bornyl acetate, and

phenylethyl alcohol, alone or in admixture; and

a buffering agent;

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 to

pH from about pH 2.0 to about 2.5.

3. The formulation of claim 2 wherein the pH is about

2.5.

4. The formulation of claflu 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 0.001 to about 0.02%.

7. The formulation of claim 6 comprising about l~8% of

polyethylene glycol, about 0.1% to about 0.3% of hydroxypropyl

methylcellulose, about 0,01% to about 0‘O2% citric acid and

purified water, wherein the pH is adjusted to about [3}: 2.5.

8. The formulation of claim 7 comprising about 8% of

polyethylene glycol , about 0 o 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 9 wherein the acid is

hydrochloric acid or sulphuric acid and wherein the base is

sodium hydroxide or ammonium hydroxide

11a ‘ihe formulation of claim '/ additionally comprising

12. The formulation of claim. ll comprising about 4% of

dextrose, about 1% of polyethylene glycol, about 0.3% of

hydrcxypropyl methylcellulose and about 0.01% of Citric acid.

13. The formulation of claim 12 wherein the pH is

adjusted with an acid or a base.
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14. The formulation of claim 9 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 selfmpreserved solution comprising steps
of:

a) preparing a formulation comprising

a pharmaceutically acceptable excipient or additive

selected from the group consisting of dextrose, polyethylene

glycol iPEG), hydroxypropyl methylcellulose (HPMC), sodium

chloride, potassium chloride, calcium. chloride, magnesium

chloride, phosphoric acid, disodiunx edetate, bicarbonate,

phosphate, povidone, carboxymethylcellulose,

hydroxyethylcellulose, methylcellulose, microcrystalline

cellulose, other cellulose derivatives, glycerin, polyvinyl

alcohol, dextran 40, dextran 70, mannitol, gelatin, polyols,

polysorbate 80, propylene glycol, zinc sulfate, poloxamer 188,

282, 407, ephedrine hydrochloride, naphazolihe hydrochloride,

oxymetazoline hydrochloride, phenylephrihe hydrochloride,

tetrahydrozoline hydrochloride, xylometazoline hydrochloride,

lecithin, cleic acid and sorbitan, pheniramine maleate,

pyrilamine maleate, antazoline phosphate, glycine, camphor,

eucalyptol, menthol, benzyl alcohol, lavender oil, tyloxapol,

hornyl acetate, and phenylethyl 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.

4-.

ii. The method of claim 16, wherein the pH is adjusted
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18. The method of claim 17, wherein the solution is used

as a topical eye preparation for administration of a

pharmaceutical agent, artificial tear, contact lens solution

or eye irrigating solution.

19. The method of claim 18 wherein the pharmaceutical

agent is selected from the group consisting of an analgesic,

antiminflaMLa‘tory, astringent, antihistamine, mast cell

stabilizer, diagnostic: aid, fluorescein, miotic, mydriatic,

antibiotic, antiviral, ant“fungal, vasoconstricting agent,

antiglaucoma medication, hypertonicity agent, decongestant,

bronchodilator and topical anesthetic, said pharmaceutical

agent present in from about @001 to about 8%.

20. The method of claim 19 wherein the anesthetic is

proparacaine, tetracaine, lidocaine, benoxinate, and

bupivicainei
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USE OF FLUNAREZiNE FQR THE TOMCAL TREATMENT OF GLAUCOMA

SPECEFiCATiCN

The present invention concerns the use of fiunarizine for the tooicai

treatment of giaucoma. More specificaiiy, this invention reiates to the use of

tiunarizine, a ceicium channei biocking agent known and empioyed as cere~

brat and peripherai vesodiiator, in a new indication as an antigieucorna agent

for topical oohthaimic treatment.

As it is known, glaucoma is a oathologicai ophthaimic condition the

underiying causes of which are not wait understood at present This condition

is usuaiiy shown by a progressive increase of the intraocuiar pressure, ieadu

ing to severe impairment of the eye structures, in panicuiar to damage to the

optic nerve disc and to decrease in the visuai fieid, finally resulting in optic

atrophy. The disease is generaiiy connected to an insufficient outflow of

aqueous humour from the eye, aithough other causes, such as, e. ., the

production of aqueous humour and the episcierai veins pressure, take part in

the regulation of the intraocuiar pressure.

The rationaie of the pharmacologicai therapy presently in use is to

tower the intraocuiar pressure. The drugs currentiy used to that aim, divided

into ciasses according to their mechanism of action, are beta‘biockers (such

as timoioi, bataxoioi, ievobunoioi), sympathornirnetics (such as epinephrine

and dipivephrine), oarasympathomimetics or mictics (such as piiocarpine and

acetyichoiine) and carbonic anhydrase inhibitors (such as acetazoiamide and

dichiorphenemide). Besides the foregoing drugs weii estabiished in use, the

search for agents having less side effects and longer lasting activity has teed

to evaiuate, more recentiy, the possibility of using for the treatment of giau»

coma another ciass or” drugs, is. the ceiciurn stocking agents. The latter, eisc

known as “caicium entry biockers” or “caicium antagonists“, are currently

used as vasodiiators and in the treatment of cardiac affections. For such

indications. the most widespread calcium antagonists are, eg, nifedipine,
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diitiazem and yerapamii.

The roie of caicium in the dynamics of aqueous humour and in the

controi of intraocutar pressure has not yet been entirely ciarified, eithough it

is known that the production and the outfiow of aqueous are moduiated aiso

by caioium. As concerns the formation of aqueous, it is to be noted, firstiy,

that the hydrostatic component due to the aneriai pressure and to the pres-

Sure of the vesseis feeding the ciiiary body is ceicium~dependent as it is

confirmed by the known systemic vascuiar action of oeicium antagonists.

Further, the osmotic pressure due to ionic secretion at the ievei of the non—

pigmented oiiiary epitheiium is iikeiy to be moduieted by calcium: as hy-

pothesised by Abeison et at. (Abeison MB, Giihert QM, Smith Lit/i, Sus-

tained reduction of intraocuier pressure in humans with the ceicium channei

biocker verapernii, Am .i, Ophthamoi. 105; 155 (1988)).

As far as the outfiow of the aqueous humour is concerned ceicium

ions piay a direct rote in moduieting the pressure of episcierai veins, and

some studies suggest that ceicium influences the outflow capacity, by main"

taining the structurai integrity of the trabecuale and of the exterior wait of the

Schtemm’s canait

in spite of the foregoing suggestions severai experimentei works,

both on animai models and ciinicai, and involving both systemic and topicai

administration, reported contradictory resuits about the activity of caicium

channei hiookers in the therapy of giauoomea For instance, Monica et at,

(Monica MEL, Hesse R_J., Messerii F.H,, The effect of a caicium-chennei

biooking agent on intraocuiar pressure, Am. J. Ophtheimoi. 96, 814 (1983))

reports that the orai administration of nitrendipine to patients with moderate

hypertension but with normai intraocuiar pressure siightiy towered the iatter,

white Beatty and coworkers (Beetty J.F., Krupin T4, Nichois PF, Eievation of

intraocuiar pressure by caiciurn--channei biockers, Arch Ciphthaimoi. 102;

i072, (1984)) did not evidence any effect upon orai administration of were—

pamii to rabbits, and did even report an increase in the intreoouier pressure

upon topioai administration More recentiy, for instance: Payene and co»

workers (Payene, Lit: Siagie TM, Cheeks LT, Effect of catciumuchannei
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biockers on intraocuiar pressure, Ophthalmic Res. 22; 337, (1.990)) obtainecl
a reduction in the lntraocutar pressure upon systemic administration of vera—

pamil or nifedipine to rabbits, but did not detect any significant effect upon

topicat administration of the same agents or of dittiazem by the topicai route.

in generai, however, at ieast as far as verapamii is concerned, it may

be said that the administration of this drug to man normaiiy results in a reduc-

tion of the intraocuiar pressure, A more consistent reduction upon topicai

administration has been explained, in particuiar, by a work, of Etti et at, (Etti

A, Daxer A, Hofimann Lt, Caicium channet blockers in the management of

Emil/«tension and open—angie glaucoma, Am. J. Qphthaimoll 116; 778, (1993)).

These authors have detected, in the rabbit eye, verapamii leveis 200 times

higher than the ieveis obtainabie by systemic administration.

Acoordingiy, the use of verapamii in the treatment of ocuiar hyper-

tension is the object of the internationai PCT appiication No. W0 92107563,

fiieo‘ by Abeison (tea, the first author cited above) at at.) A later publication in
the name of the same author is the international appiication No. W0 96/

03986, concerning the treatment of a particuiar form of giaucoma, referred to

as tow—tension glaucoma. This pathoiogy is characterised by an intraocuiar

pressure which is almost normal, in spite of the fact that ail of the other

symptoms of giauccma are present. in the flatter document the therapeutic

proposal is genericaiiy extended to sit caiclum~antagonists many representa—

tives of which are mentioned in a preiiminary iist. However, the oniy example

or” ctive agent disciosed in the document and supported by experimentai

data is verapamil.

Another caicium blocking agent that was specificaliy proposed for

use, in a patent document, in the treatment of intraocuiar hypertension is

diltiazem (French patent No. 2593395, published in 1987), while a iist of more

than one hundred calcium antagonists is presented in the internationai PCT

apptication No. WC) 93/23082. The iatter concerns, for use in the treatment of

giaucoma, a combination of a compound which towers the intraocuiar pres~

sure (Le, a conventionai antiglaucoma agent} and a calcium channei block

ing agent, The disciosure does not contain any specific exempts of preferred
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combination, nor any experimentai detaii regarding the activity of any oomhi~

nation.

Some experimental trials on verapamit aiso ailowed to ascertain that

the ophthairnic use or” the said agent causes an undesirabie sweiling of the

corneal (Green K, Cheeks Lt, Huii 08., Effects of ceicium channei blockers

on rabbit corneei endotheliei function, Curr. Eye Res. 13; 4014308, (1994)).

This is particularly criticai it one considers the use for the treatment of e

chronic condition as is, actuaiiy, giaucoma.

Aithough the entire ciass of ceicium antagonists has aireeoy been

considered for its potential use in the treatment of glaucoma, there does not

seem to have been evidenced the particuier activity, against this type of pa-

thoiogies, of a specific agent heionging to the said ciass, ie fiunarizine. it

has now been found, and it is the subject-matter of this invention, that the

specific ceicium antagonist iiunarizine, when administered through the topicei

ocuier route, is aisle to iower the inireocuiar pressure in a surprisingiy more

marked way then the other calcium antagonists so far proposed and tested for

the therapy of gieucomat

Within the frame of the studies connected with this invention, it has

eiso been found that some known receptors, referred to as ('3 receptors, are

iocaiiseci in the ocular region. in particuiar in the ciiiary body and in the iris,

and that some specific ”ligands", having a c—agonist activity, significantiy

tower the ocuier pressure Since it has been experimenteiiy found that

fiunarizine shows a wagonist activity which is far higher then the activity of

other calcium antagonists. this property may expiein the unexpectediy greater

activity of finnerizine in towering the intreocuier pressure, if it is hypothesised

that such activity is exerted according to mechanisms of action that are at

ieest partieiiy different from the other ceiciurn biocking agents.

in order to identify the presence of (I receptor sites in the eye the

technique of “receptor binding" has been expioited‘ The iatter has been car»

ried out on ceii membranes obtained from the irido—ciiiary body complex. The

iridouciiiery body compiex had been expiented, after sacrifice, from maie ei~
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hino rabbits of the New Zeatand strain. The tissue was homogenised in buffer

and a fraction rich in cat! membrane proteins was isoiated, obtained by cen~

trifogation. The concentration of total proteins has been evaiuated by the

method of Lowry (Lowry, J. Bioi. Chem. 193; 265 (195th. Aiiquots of the said

fraction of the homogenate containing 300 pg of totai proteins were incubated

with scaiar amounts of [3H](+)—pentazocine (which is used, for experimentai

purposes oniy, as a ct iigand}. The reaction was carried out at 3?“C for 150

minutes and then, after fittering, the radioactivity iett on the fitters was meas-

ured by iiquid scintiiiation. The apparent dissociation constant (de3 and the

totai number of receptors were determined, and it was thus ascertained that

[3H](+)—pentazocine seiectiveiy binds to receptor sites present in the irido~

ciiiary body region of the rabbit. On the basis of the present scientific knowi-

edge, the said receptors appear to be of the type o—t,

Further, “competitive binding” assays carried out with a constant

amount of [3H](+)mpentezocine and scaiar amounts of (+)~t\i-aiiiimnor-meth~

azocine (NANM) (which is used, for experimentai purposes oniy, as a c iim

gend), showed that the iatter shift the radioactive iigands from the receptor

sites. it has aiso been observed, by anaiysing the Hiii coefficient, that NANM

interacts with one oniy ciass of (3 receptor sites.

in the frame of the same research it has been found that o-agonist

agents show an ocuiar anti-hypertensive activity A 1% preparation of NANM

was administered (50 pi) in the conjunctiyai fornix of the right eye of mate

aibino rabbits of the New Zeaiand strain, after measuring the (baseiine) in-

traocuiar pressure. Upon measuring again the intraocuiar pressure 60, 120,

180 e 240 minutes after the instiiiation, it has been ascertained that the in—

traocuiar pressure was significantiy reduced (p<0,01) 60 minutes after the

instiilation, in comparison with the formuiation containing the yehicie oniy.

Lastiy, as it was pointed out before, studies of receptor binding car“

ried out with fiunarizine (some of which are presented in the totiowing) have

shown that fiunarizine has an affinity for :54 receptors which is not even com-

parabie to the affinity shown by the other calcium channei blocking agents
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tested,

Another advantageous aspect distinguishing iiunarizine from the

other calcium channel blocking agents proposed so far for the topical treat~

merit of gtaucoma is: as it has now been found, that tiunarizine does not Show

any side effect of corneai awaiting.

Therefore, the present invention specificaiiy provides the use of

tiunarizine, optionaiiy in the form or a pharmaceuticaiiy acceptable salt; for

the topical treatment of glaucoma, Le. the use of tiunarizine, or of a pharmau

oeuticaiiy acceptabie salt thereof, in the manufacture of a topical ophthalmic

medicament for 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 solution or suspension, or in the form a gel, an

ointment or a cream in a pharmaceuticaiiy acceptable ophthalmic vehicle, or

in the form of an erodioie ocuiar insert or of a “reservoir“ system with a poiy-

rher membrane, to be placed in the conjunctivai sac.

The concentration of fiunarizine in an ophthaimic vehicle may range

from 1D pgiml to 5 mgi‘rni, ie. from 0,001 to 0.500% 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, for inetance, one drop should contain a

sufficient amount of fiunarizine for the drop to be effective as such or when

instilled twice (Le, two drops}. Other criteria for the choice of the concentra»

tion are the ocular toierabiiity (it should be considered that the oonjunctivai

sac, into which the ophthalmic preparation is to he instiliect, 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, and

preferably the product is present in the form of the corresponding hydrochlou

ride salt (optimal concentration of tiunarizina hydrochloride: 0.052%),

According to a particulariy preferred embodiment of this invention, the

anti—glaucoma activity of the proposed ophthalmic preparation is further en-

hanced by the presence, in combination with tiunarizine, of an effective

amount of a beta-blocking agent. The class of betaubiockers (or B—aorenergic

000008

Novartis AG Exhibit 2001

Ayla Phat-ma LDC V. Novartis AG
IPR2020-00295

Page 341



Novartis AG Exhibit 2001 
Ayla Pharma LLC v. Novartis AG 

IPR2020-00295 
Page 342

‘WO 99118953 PCT/31‘98/60266

1O

’15

20

25

39

biockers), referred to in the foregoing, represents to date the most wide

spread class of antiugiaucoma agents, These agents are used in the topical

treatment of chronic open angle glaucoma and, more generally. in the treat»

ment of intraocuiar hypertension. Their mechanism of action mainiy consists

in reducing the production of the aqueous humour, and therefore the one»

pected enhanced activity of the proposed combination of tlunarizine (which

has been found to be active in increasing the outflow of aqueous) with a beta

blocker may reasonabiy he explained in terms of a complementarity of the two

actions

Preferably, the concentration of beta-blocking agent in the combine--

tion according to the invention is from 0.1 to 2.5% by weight, and most pref-

erably said beta-biocking agent is timcioi or a pharmaceutically acceptable

sait thereoi.

A vehicie that may be employed in an eye—drop preparation according

to the invention is the simpie physiological saitne solution containing 0.9% by

weight of sodium chloride. Such solution is isotonic with respect to the tear

fluid, and therefore it is wet! tolerated by the eye. However, also hypotcnic

solutions or suspensions may be employed, as it is known that these prepa-

rations are well toierated by the ocular tissues.

Other excipients may be added to the composition of the invention in

order to adjust the tonicity of the solutions or suspensions, so as to stabiiise

the active ingredientts) and to increase the toierabiiity of the preparation.

Specificaity, any butters should maintain the pH into the range 4-8. For in—

stance, the above satine soiution may he buttered with any one of the buffers

well known in the pharmaceutical art for ophthalmic use, such as, ea, phos~

phate buffer, or trizma buffer tie, tri-hydroxymethyl amino methane); so as to

obtain a physiological pH, in the range of 7.0-7.4. Further. the solution may

also have an osmoiarity in the physiological range (295-305 mOsm/iii This

aiiows to obtain a better ocular toierability. in addition: the formulation may

adventageousiy contain an antioxidant such as, so.= galiates, ascorbic acid.

superoxide dismutase (80D), EHT, sodium metabisulphite, tocopherols, BHA,

nordihydroguaiaretic acid, ascorbic acid esters, dimethylthiourea and the like.
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The toierabiiity may he further enhanced by means of other excioients

such as cyclodextrins, poiysorhete 80 {or Tween 80), dextrane (e,g_, dextrane

70), poiyethylene glycoi (eg, PEG 400), poioxemers and other simiiar agents.

The formuiatlon may inciude viscosifying/thickening agents such as methyim

celiulose, polyvinyl aicohoi, giucosamine giucans, poiyvinyl pyrroiidone and

the iike, in order to increase the ocuiar bioavaiiabiiity, the stabiiity and the

toierabiiity of the active ingredientis),

The ocuiar bioaveiiabiiity of fiunarizine may be further enhanced by

the addition of substances which increase the corneai permeation of the drug,

such as, eg, dimethyl suiphoxide, tauroohoiates, membrane phospholipides,

henzaikonium chioride and other surface active agents for ophthalmic use

(such as disodium iauryi suiohosuooinate).

Lastiy, in the preparations to be packaged in muitidose botties com»

positions a preservative with antimicrobial activity wiil have to be added, in

order to prevent contamination of the product. Such agent may be chosen

among the preservative agents welt known for this use in the pharmaceuticai

art.

Products to be administered in the form of suspensions shouicl con—

tain suitable agents such as carboxymethyi ceituiose and the iiite. in the event

that the preparation is to be employed in the form of an ointment, a get or a

cream for ophthaimic use, fiunarizine wilt be admixed with carriers such as

peiyethyiene glycois, poiyeeryiates, poiyethyiene oxides, fatty acids and aimw

hois or ianolin} paraffin and other simiiar products. Suitebie ingredients for the

production of emuisions or microemuisions may be chosen among the inflow

ing: diethyiene giycoi—monotiutyi ether; cli(ethyiene giycoi) buthyi ether, oa—

prytio acid ethyi ester, oieio acid ethyl ester, soybean oii, hexadecane, tritiu-

tyrin, ethyiene giycoi—monohutyi ether, 1—hexadecene, n—heptane, inheptene,

Tween 80, PEG, poioxamers, poiyoxyethyiene ethers

The dosage of the main active ingredient of the invention, to be ad»

ministered by the topioai route, may vary from about 20 ug to about 200 pg

per day for each eye. The prescription dosage of the oohthaimic preparations

based on fiunerizine wiit depend on the deity dose that wiii be necessary to
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achieve the therapeutic effect and, obviousiy, on the specific formuiation

empioyed. Gphtheimic soiutions or suspensions wiii require from ’i to 4 instit-

ietions per day; ointments, geie and creams wiii require 1 or 2 appiications;

soiid inserts with pciymeric matrix, either biodegradabie or not, wiii require

one cniy edminietretion per day.

The present invention further concerns eempeeitions which aiiow the

administration of fiunerizine through the topicei ophthaimic route, and specific

ophthaimic: compeeitiene fer use in the treatment endier in the prephyiaxis of

giaucome comprising: as an active ingredient, a therapeuticaiiy effective

amount of fiunerizine, A group of preferred compositions have the foiiowing

fon‘nuiation (wherein aii percentages are by weight):

flunerizine hydrechioride 0.059 %

(corresponding to 0.05% fiunerizine)

sedium chieride 0.10—0.80 %

trizme buffer {102—020 %

PEG 400 100-600 %

Tween 80 2.004200 %

sodium metebisuiphite 0.014120 %

propyi geiiate 00143.50 %

EDTA 0005-020 %

purified water qe. to 100 %

optieneiiy cemprieing further phermaceutieaiiy acceptebie ingredients.

in e particuieriy preferred embediment of this inventien, the eempesiw

tiens for use in the treatment and/or in the prophylaxis of glaucoma further

contain from O1 to 2.5% by weight of a beta~biocking agent, the latter being

by preference timoioi or a pharmaceuticaiiy acceptable sait thereof, such as

timoioi maieate.

Some specific embodiments of the invention are described beiow for

mereiy iiiustretive purposes, together with the resuits of the experimentai

studies earned out on the proposed anti—gieuceme agent: inciuding eempare

tive tests with other ceicium~bioeking agents.
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EXAMPLE 1

Ophthaimic sot-anon based an fiunanzine

A compositian ascending t0 the invention that turned out to be parficw

iarly effective (the performance of which was experimentaiiy evaluated as it is

parity repented further on) has the foiiowing composition (the percentages

being given by weight):

fiunarizéne hydrochéoride 0.059 %

{corresponding :0 0.050% flunarizine)

sodium chloride

trizma buffer

PEG 400

Tween 80

sodium metebisuiphite

prapyi gatlate

EDTA

purified water

0.485 %

0.100 %

2.500 %

5.000 %

0.050 %

0.050 %

0.010 “/0

qs. to 100 %

The above composition is suitable for being packaged in singie dose

containers; in the event that a muitédose packaging is desired, a preservative

(such as. 9.9., benzaikonium chioride) wii! have to be added in order to

maintain the sterility of the product for the whofe period of use.

EXAMPLE 2

Ophthaéméc microemuisinn based on fiunarizine

A composition suitabie for use as an ophihaimic ointment was pren

pared ascending tn the formuiat'zen given beiow (weight percentages) :

flunarizine hydrechaoride 0.059 %

(cnrrespending in 0.050% Eunanzine)

trizma buffer (to pH 7.20)

PEG 400

soybean oi?

Tween 80

sodium metabésuiphite

sorbito!

0.100 %

10.000 “/9

2.00 %

20.000 %

0.050 %

2.057 %
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propyi gaiiaie 0.050 %

purified water q.s. to 100 %

As a ionicity adjusting agent, 455 mg or sodium chioride per 100 mi

(Le, 0.455 wt. %) may be used in place of the above amount of eorbiioi.

EXAMPLE 3

Ophthaimio emuision based on fiunarizine

An ophthairnic product simiiar io that shown in the previous exampie,

but having a coarser size of the drops of the dispersed phase, was obtained

exciuding the soybean oil from the composition, according to the foiiowing

formulation {weight percentages) :

fiunarizine hydrochioride 0.059 %

(corresponding to 0.050% iiunarizine)

trizma buffer (to pH 7.20) 0.100 %

PEG 400 2.000 %

Tween 80 7.000 %

sodium metabisuiphite 0.050 %

sorbitoi 2.014 %

propyi gaiiaie 0.050 %

purified water as. to 100 %

As an alternative to eorbitoi as a tonicity adjusiing agent, the compo~

sition may inoiucie 433 mg of sodium ohioride per 100 mi (ie. 0.433 wt. “1%).

EXAMPLE 4

Oohthaimic soiuiion based on a combination of fiunarizine and iirnoioi

A particuiariy preferred composition according to the invention was

obtained by adding to the formuiation of Examoie 1 a sufficient amount of

iimoioi maieate to achieve a concentration of 0.5% by weight of timoioi in the

overaii composition (corresponding to about 0.68% by weight of timoioi

maieaie). The concentrations of the other ingredients were the same as

specified above for Exampie 1.

Simiiariy, eiso the formuiations given in Exampies 2 and 3 can be

modified with the addition of a proper amount of timoioi maiaate. Aiso in this

case, it is preferred to obtain a concentration of 0.5% by weight of timoioi in
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the overaii composition.

Exgerimefltai 518%

An isotonic soiution, buffered and visoosified according to the formu—

lation of Exampie 1, but having variabie concentrations of fiunarizine (ranging

from 0.01% to 0.1% by weight), was generaiiy referred to as MEG 01 in the

experimentai work the resuits of which are set forth beiow. The experimentsw

tion aiso considered combinations of fiunarizine and beta—biooking agents

formuiated as shown for timoioi in Exampie 4. The combination of tiunarizine

and timoioi was referred to as MEG 02. Some of the said exoerimentai resoits

are also shown in the graphs of the accompanying drawings, wherein:

Figure 1 shows the percent reduction in the intraoouiar pressure

obtained upon instiiiation of tiunarizine in the eyes of rabbits with hyperten-

sion, in comparison with the corresponding reduction obtained with the instii~

iation of piaoebo and with the instiiiation of other oaioium antagonists;

Figure 2 shows the percent reduction in the intraooutar pressure

obtained upon instiiiation, in the eyes of rabbits with oooiar hypertension, of

fiunarizine at various concentrations; and

Figure 3 shows the percent reduction in the intraocuiar pressure

obtained upon instiiiation, in the eyes of rabbits with ocuiar hypertension, of

fiunarizine in combination with various beta-biooking agents.

Pharmaoodyjnamic studies

a. Study on rabbits with normai intraocuiar grassure

The effects of the agent of the invention on the intraoouiar pressure of

rabbits showing normal baseiine intraoouiar pressure were evaiuated in oom-

parison with the action of a piacebo, and with that of various other caioium

ohennei biooking agents. Female pigmented rabbits of the Vienna Biue strain

were used (suppiied by Charles River itaiiana, of Caioo (00))” The age of the

animais at the time of starting the experimentation was 9 weeks, and their

weight was 20-25 kg

The choioe of a species with pigmented iris is due to the fact that the

iatter represents a reiiabie modei for the evaiuation of possibie modifications

of the intraoouiar pressure caused by the products under test The strain ‘
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chosen is geneticaity defined, so as to iimit to a minimum the variahiiity of the

bioiogicai characteristics between one anirriai and the other.

The animate were kept in rooms maintained under constant and con—

trotted conditions of temperature and humidity, iiiuminated for 12 hours a day

with artificiai tight and with continuous renovation of the air. The feed oon~

sisted of a standard diet having a constant and known composition, and both

teed and water were avaiiaoie ad iibi’turn during the whoie period of the test.

The rabbits were stabied for 21 days before starting the test, so as to aiiow a

sufficient acciimatation and to suitabiy evaiuate the heaith conditions of the

rabbits. Each experimentai group consested of 4 animaisv which were atiotted

to the treatment groups in a randomised way.

Each different group of animate received, by instiiiation in the right

conjunctivai fornix, 50 at of the foiiowing products:

a) eye—drops of MEG 01. containing 0.050 wt. % tiunarizine (0.052 wt. %

fiunarizine hydrochioride);

b) piacebo soiution (ta, the vehicie of MEG 01);

c) eye~drops containing 0.056 wt” % verapamii in the vehicie of MEG 01;

d) eye-drops containing 0.051 wt. % dittiazern in the vehicle of MEG 01;

e) eyeudrops containing 0.043 wt. % nifedipine in the vehicie of MEG 01‘

The weight concentrations of the various agents under test are cho~

sen so as to correspond to the same moiar concentration.

The pressure in the treated eye was measured by flattening toneme»

ter (TonopenXi..®, Mentor), 15 minutes before the instiiiation of the eyenorops

(time 0) and then 30, 60, 90, 120, 180 and 240 minutes after. As a tocai an—

aesthetic, 5 minutes before carrying out each measurement 25 oi of a corn»

merciai ophthaimic soiution containing 0.4% oxybuprocaine hydrochloride

(Novesine®, Sandoz) was instiiied. To carry out the measurement the rabbits

were pieced in a suitabiy designed cage that prevents any sudden mavement

of the animai under test.

For each animai and at each of the times iisted above the average of

three subsequent measurements was calcuiateci and recorded, each one said
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measurements being made after 1 minute from the previous one. The in»

traocutar pressure vetues at the various times were compared with the values

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 anetysis (ANOVA) and, where poeeibie, by the Student’s “”t teet for

the comparison of two different experimentet groups. Vetuee of p < 0.05 were

considered to be stetieticatty significant.

The fettowtng tebte shows the vetuee of Entreocuter pressure deter-

mined on each one of the animate treated as wet! as the average vetuee for

each test group (1 standard deviation).
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TABLE. 1 ,,

intraOCUEer pressure in rabbits with manna! pressure treated with the tested agentsW““““““““““““WW

Entraucutar pressure (mmHg) at the time (min)

60 120 186 240 1  

 

 
 
  

Eyedmps with 0.050% ftunan‘zine (MEG O1) 1
............................................N

5 01 RE 17 15 14 15 15 15 17 f
1 02 RE 1 11 1 14 14 15 151

03 RE 14 13 12 12 14 14 16
i

1:14 RE 16 12 12 15mmm

averageiSD. 157:1.2 13.5:13 12,710.95 13.7:12 142:0.5 14.5io‘5 15,21,051

   

 
 

 
 

2 “WWW”... Eye-drops with (3.056% verapamié

g 09 RE 17 16 15 15 16 16 17
: 10 RE 15 14 14 13 13 16 15

l 11 RE 16 17 15 15 16 17 17

 

 
1675:15 15211.2 1471:0153 14.7i0‘9

Eye—drops with 0.043% nifedipine

 
 

 

 
 ._._............_......_._....._.._.._.._..._.____._ __._____________V__‘"________§

1s 16 17 17

16 15 17

16 15 14

16 17 1s

averagetSD. 157:1.7 1:17:12 13.7109 155:0.6 18.0115 15:15:17 15:0 i
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As it is shown by the previous tabie, the MEG Ot eye—drops (containw

ing 0.050% fiunarizine) produced a significant reduction in the intraocutar

pressure after one hour from the administration, white a product consisting in

the corresponding vehioie without fiunarizine did not cause any significant

modification in the intraocuiar pressure. in the iatter case, the pressure vat»

ues measured upon administration of the eye-drops are not stetisticetiy differ-

ent from the vatues recorded before the instiiiation (time 0: 15 minutes before

the administration).

Furthermore, neither the verepemii formutation nor the diitiazem for—

mulation, both using the same vehioie as MEG 01, did produce any intraocu—

Ear pressure decrease with respect to the placebo. Some minor reduction

couid be detected with the administration of nitedipine, but this effect appears

to he negiigibie in comparison with the response obtained with MEG 01 con-

taining 0.050 wt. “/1: tiunarizine.

Another series of tests was carried out on rabbits with normei base-

iine intraocuiar pressure in order to compare the activity of fiunarizine with

that of the proposed combination of fiunarizine with a beta~btooking agent,

and with the activity of a beta~biocking agent atone.

The foiiowing welt—known beta~btockers were tested: timoioi (which is

a non~seiective betambiocker, being active both on 51 and on 52 adrenergic

receptors), betaxoioi (a cardioseiective betewbiocker, active on the B»; adren—

ergic receptors oniy) and carteoioi (which is not setective, but is endowed

with an intrinsic sympathomimetic activity). The tests were carried out accord~

ing to the same experimentai protocoi described above, treating each differ“

ent group of animate with the foiiowing compositions:

f) eyenctrops of MEG 02, containing 0.050 wt. “/6 fiunarizine (0.652 wt. %

fiunarizine hydrochioride) in combination with 0.5 wt. % timotot (0.68 wt. %

timoioi maieate);

g) eye-drops containing 0.050 wt. % ftunarizine and 0.5 wt. % betaxoiot in the

vehicie of MEG 02;

h) eyewdrops containing 0.056 wt. % fiunarizine and 20 wt % oarteoioi in the
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