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the patentability of this application in accordance with Title 37, Code of Federal Regulations,
Section 1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, Section
119(a)-(d) or Section 365(b) of any foreign applicatiori(s) for patent or inventor’s certificate, or
Section 365(a) of any PCT international application which designated at least one country other
than the United States, listed below and have also identified below any foreign application for
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SELF-PRESERVED AQUEOUS PHARMACEUTICAL COMPOSITIONS

Cross-Reference to Related Applications

The present application claims priority based on U.S. Provisional Patent
Application Serial Nos. 60/827,411 filed September 28, 2006, and 60/826,529, filed
September 21, 20006.

Backeround of the Invention

The present invention is directed to self-preserved pharmaceutical
compositions. More specifically, the invention is directed to the provision of aqueous,
multi-dose pharmaceutical compositions that have been formulated so as to have
sufficient antimicrobial activity to satisfy the preservation efficacy requirements of the
United States Pharmacopeia (“USP”) and analogous guidelines in other countries,
without requiring a conventional antimicrobial preservative, such as benzalkonium
chloride, polyquaternium-1, hydrogen peroxide (e.g., sodium perborate), or chorine-
containing agents. The ability to achieve self-preservation is based on a unique
combination of formulation components and criteria.

Many pharmaceutical compositions are required to be sterile (i.e., free of
bacteria, fungi and other pathogenic microorganisms). Examples of such
compositions include: solutions and suspensions that are injected into the bodies of
humans or other mammals; creams, lotions, solutions or other preparations that are
topically applied to wounds, abrasions, burns, rashes, surgical incisions, or other
conditions where the skin 1s not intact; and various types of compositions that are
applied either directly to the eye (e.g., artificial tears, irrigating solutions, and drug
products), or are applied to devices that will come into contact with the eye (e.g.,
contact lenses).

The foregoing types of compositions can be manufactured under sterile
conditions via procedures that are well known to those skilled in the art. However,
once the packaging for a product is opened, such that the composition contained
therein is exposed to the atmosphere and other sources of potential microbial

contamination (e.g., the hands of a human patient), the sterility of the product may be
1
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compromised. Such products are typically utilized multiple times by the patient, and
are therefore frequently referred to as being of a “multi-dose’ nature.

Due to the frequent, repeated exposure of multi-dose products to the risk of
microbial contamination, it is necessary to employ a means for preventing such
contamination from occurring. The means employed may be: (1) a chemical agent that
prevents the proliferation of microbes in a composition, which is referred to herein as
an “antimicrobial preservative”; or (11) a packaging system that prevents or reduces the
risk of microbes reaching a pharmaceutical composition within a container.

Prior multi-dose ophthalmic compositions have generally contained one or
more antimicrobial preservatives in order to prevent the proliferation of bacteria, fungi
and other microbes. Such compositions may come into contact with the cornea either
directly or indirectly. The cornea is particularly sensitive to exogenous chemical
agents. Consequently, in order to minimize the potential for harmtul effects on the
cornea, it is preferable to use anti-microbial preservatives that are relatively non-toxic
to the cornea, and to use such preservatives at the lowest possible concentrations (i.e.,
the minimum amounts required in order to perform their anti-microbial functions).

Balancing the anti-microbial efficacy and potential toxicological effects of anti-
microbial preservatives is sometimes difficult to achieve. More specifically, the
concentration of an antimicrobial agent necessary for the preservation of ophthalmic
formulations from microbial contamination may create the potential for toxicological
effects on the cornea and/or other ophthalmic tissues. Using lower concentrations of
the anti-microbial agents generally helps to reduce the potential for such toxicological
effects, but the lower concentrations may be insutficient to achieve the required level
of biocidal efficacy (i.e., antimicrobial preservation).

The use of an inadequate level of antimicrobial preservation may create the
potential for microbial contamination of the compositions and ophthalmic infections
resulting from such contaminations. This is also a serious problem, since ophthalmic
infections involving Pseudomonas aeruginosa or other virulent microorganisms can
lead to loss of visual function or even loss of the eye.

Thus, there is a need for a means of enhancing the activity of anti-microbial
agents so that very low concentrations of the agents can be utilized without increasing
the potential for toxicological effects or subjecting patients to unacceptable risks of
microbial contamination and resulting ophthalmic infections.

2
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Ophthalmic compositions are generally formulated as isotonic, buffered
solutions. One approach to enhancing the anti-microbial activity of such compositions
is to include multi-functional components in the compositions. In addition to
performing their primary functions, these multi-functional components also serve to
enhance the overall anti-microbial activity of the compositions.

The following publications may be referred to for turther background regarding
the use of multi-functional components to enhance the antimicrobial activity of
ophthalmic compositions:

1. U.S. Patent No. 5,817,277 (Mowrey-McKee, et al; tromethamine);

2. U.S. Patent No. 6,503,497 (Chowhan, et al.; borate/polyol complexes);

3. U.S. Patent No. 5,741,817 (Chowhan, et al.; low molecular weight amino acids
such as glycine);

4. U.S. Patent No. 6,319,464 (Asgharian; low molecular weight amino alcohols);

5. U.S. Patent Application Publication No. US 2002/0122831 Al (Mowrey-
McKee, et al.; bis-aminopolyols);

6. U.S. Patent No. 6,348,190 (Illes, et al.; zinc); and

7. JP 2003-104870 (zinc).

The use of zinc to enhance the antimicrobial activity of pharmaceutical
compositions, including ophthalmic solutions, is well known. See, for example, the
following articles and patent publications, as well as U.S. Patent No. 6,348,190 and JP
2003-104870, cited above:

McCarthy, "Metal lons and Microbial Inhibitors", Cosmetic & Toiletries, 100:69-72
(Feb. 1985);

Zeclie, et al., "The Effects of Selected Metal Salts on the Microbial Activities of
Agents used in the Pharmaceutical and Related Industries", Metal Compounds in
Environment and Life, 4:193-200 (1992);

Zeelie, et al., "Effects of Copper and Zinc lons on the Germicidal Properties of Two
Popular Pharmaceutical Antiseptic Agents, Cetylpyridintum Chloride and Povidone-
iodine", Analyst, 123:503-507 (March 1998);
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McCarthy, et al., "The Effect of Zinc Ions on the Antimicrobial Activity of Selected
Preservatives", Journal of Pharmacy and Pharmacology, Vol. 41 (1989);

U.S. Patent No. 6,482,799 (Tuse, et al.);

U.S. Patent No. 5,320,843 (Raheja, et al.);

U.S. Patent No. 5,221,664 (Berkowitz, et al.);
U.S. Patent No. 6,034,043 (Fujiwara, et al.);
U.S. Patent No. 4,522,806 (Muhlemann, et al.);
U.S. Patent No. 6,017,861 (Fujiwara, et al.); and
U.S. Patent No. 6,121,315 (Nair, et al.).

The present invention is directed to the provision of improved preservative systems
containing zinc 10ns.

The compositions of the present invention are multi-dose products that do not
require a conventional antimicrobial preservative (e.g., benzalkonium chloride), and
yet are preserved from microbial contamination. Such compositions have been
referred to in the art as being “preservative free” (see, e.g., U.S. Patent No. 5,597,559
issued to Olejnik, et al.). Compositions that are preserved from microbial
contamination as a result of the inherent antimicrobial activity of one or more
components of the compositions are also referred to in the art as being “self-
preserved” (see, e.g., U.S. Patent No. 6,492,361 issued to Muller, et al.).

The following publication may be referred to for further background regarding
pharmaceutical compositions that are “preservative-free’ or “self-preserving’: Kabara,
et al., Preservative-Free and Self-Preserving Cosmetics and Drugs — Principles and
Practice, Chapter 1, pages 1-14, Marcel Dekker, Inc. (1997).

The multi-dose compositions ot the present invention, which do not contain a
conventional antimicrobial preservative, are referred to herein as being “self-
preserved”.
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Summary of the Invention

The present invention is directed to the self-preservation of aqueous ophthalmic
compositions via the use of very low concentration of zinc ions. The present
invention is based in part on the finding that in order to utilize low concentrations of
zinc 1ons to self-preserve multi-dose ophthalmic compositions having ophthalmically
acceptable pH and osmolality values, certain formulation parameters must be
maintained. Specifically, the concentration of buffering anions utilized to maintain
the pH within an ophthalmically acceptable range must be limited to an amount of 15
millimolar ("mM") or less in order to avoid interfering with the anti-microbial activity
of the zinc iomns.

In addition, it has been determined that the antimicrobial activity of the zinc-
containing compositions of the present invention can be further enhanced by the use
of zinc 10ns in combination with borate or a borate/polyol complex, and that if such a
combination is utilized, the use of propylene glycol is strongly preferred, so as to
avoid ionic interactions between anionic species generated by other polyols (e.g.,
sorbitol) and the zinc cations.

It has also been determined that the performance of the zinc-based preservative
systems of the present invention is further enhanced by: (i) limiting the amount of
multivalent metal cations other than zinc (e.g., calcium and magnesium) in the
compositions of the present invention; and (ii) limiting the amount of ionized salts
(e.g., sodium chloride and potassium chloride) 1n said compositions. As described in
greater detail below, the compositions of the present invention are preferably free of
or substantially free of both ionized salts and multivalent metal cations other than
zinc.

The self-preserved, multi-dose compositions of the present invention have
several advantages over existing ophthalmic formulations that are either: (i) packaged
as a “single dose” or “unit of use” product, so as to avoid the inclusion of any
antimicrobial preservative (e.g., BION®TEARS Lubricant Eye Drops, which is
marketed by Alcon Laboratories, Inc.), or (i) preserved by means of a so-called
“disappearing” preservatives, such as the chlorite-based system described in U.S.
Patent Nos. 5,424,078; 5,736,165; 6,024,954; and 5,858,346 (e.g., the artificial tears
product “REFRESH™ Tears”, which is marketed by Allergan), or the peroxide-
containing system described in U.S. Patent Nos. 5,607,698; 5,683,993; 5,725,887; and
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5,858,996 (e.g., the artificial tear product “GenTeal™ Tears”, which is marketed by
CIBAVision).

Unlike these existing products, the multi-dose ophthalmic compositions of the
present invention are able to satisfy the USP preservative efficacy requirements, as
well as analogous requirements in other countries, including the Japanese
Pharmacopoeia ("JP") and European Pharmacopoeia ("EP") preservative efficacy
standards, without employing any conventional antimicrobial preservatives, such as
chlorite or hydrogen peroxide.

The above-discussed findings regarding the zinc may be applied to enhance the
antimicrobial activity of various types of pharmaceutical compositions. However, the
present invention is particularly directed to the provision of aqueous ophthalmic
solutions that are effective in preventing microbial contamination in the absence of
conventional antimicrobial preservatives, such as benzalkonium chloride (“BAC”),
polyquaternium-1, chlorite or hydrogen peroxide.

Brief Description of the Drawings

Figures 1-3 are graphs showing the interaction of boric acid and various
polyols.

Detailed Description of the Invention

The pharmaceutical compositions of the present invention contain zinc ions at a
concentration of 0.04 to 0.9 millimoles/liter ("mM"), preferably 0.04 to 0.4 mM and
most preferably 0.1 to 0.4 mM. The use of this very low concentration is particularly
desirable 1n ophthalmic pharmaceutical compositions containing therapeutically active
agents, such as prostaglandin analogues used to control intraocular pressure (e.g.,
travoprost), because at higher concentrations the zinc ions may produce an astringent
effect when applied to the eye. The zinc ions are preferably provided in the form of
zinc chloride, at a concentration of 0.0005 to 0.012 percent by weight/volume
("w/v%"), preferably 0.0005 to 0.005 w/v% and most preferably 0.001 to 0.005 w/v%.

The zinc may be provided in various forms, such as zinc chloride, zinc sulfate,
zinc acetate or zinc carbonate. The use of zinc chloride is preferred.
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As indicated above, the present invention is based on part on a finding that
anionic agents utilized to buffer the compositions of the present invention may
intertere with the ability of zinc to exert antimicrobial activity. Such interference can
be very detrimental to the ability of the compositions to maintain sufficient
antimicrobial activity to meet preservative efficacy standards, particularly in view of
the very low concentrations of zinc utilized in the present invention. Accordingly, it
has been determined that the total concentration of anionic species in the compositions
of the present invention should be limited. Specifically, it is preferred that the total
concentration of anionic species, particularly buffering anions, should be limited to an
amount of less than 15 mM, more preferably less than 10 mM, and most preferably
less than 5 mM. For simplicity and clarity, the concentration of buffering anionic
species in this patent application will be represented by the concentration of
monovalent cations (such as sodium) that are present or needed to bring the pH to the
specified value.

As utilized herein, the phrase "less than" relative to a specified concentration
(e.g., 15 mM) means that the specified component (e.g., buffering anions) is either not
present in the composition at all or is present at a concentration less than the specified
limit (e.g., 15 mM).

It has been determined that multivalent buffering anions, particularly citrate
and phosphate, have a significant adverse effect on the antimicrobial activity of the
zinc-based preservative systems described herein. The compositions of the present
invention therefore preferably do not contain any multivalent buffering anions, other
than borate-polyol complexes, which may be multivalent under certain conditions
(e.g., pH and/or borate: polyol ratio), or are substantially free of such buffering anions.
As utilized herein, the phrase "substantially free of multivalent buffering anions"
means that the composition either does not contain any multivalent buffering anions or
contains an amount of said anions that does not inhibit the ability of the composition
to satisfy specified preservative efficacy standards (e.g., USP, EP or JP). The amount
of multivalent buffering anions in the compositions of the present invention is
preferably less than 5 mM, with said concentration being determined in the same
manner as specified in the preceding paragraph.

As indicated above, it has been determined that the antimicrobial activity ot the
zinc-based preservative systems of the present invention is also adversely affected by
other divalent cations, such as calcium and magnesium. The antimicrobial activity of
divalent zinc ions (Zn>") is based upon the ability of the ions to competitively bind and

7
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inactivate macromolecular complexes that are critical to the central metabolic activity
of the prokaryotic cell. In order for Zn*' to kill, it must first gain access to the
cytoplasm and its charge density prevents its diffusion across the membrane at a
physiologically significant rate. Therefore, the ability of Zn®' ions to enter the cell
must be facilitated by membrane transport proteins. Access to these transport proteins
can be competitively inhibited by multivalent metal cations, particularly Mg*', Ca*',
Mn®’, Ni*", and Co®'. Thus, increasing the extracellular concentration of these
inhibitory cations diminishes the capacity of Zn>" ions to gain access to the cytoplasm
and subsequently reduces its cytotoxic activity to the microorganism.

In view of the potential interference of multivalent metal cations other than
zinc, the compositions of the present invention preferably do not contain such cations
or are substantially free of said cations. As utilized herein, the phrase "substantially
free of multivalent metal cations other than zinc" means that the composition either
does not contain such cations or contains an amount of said cations that does not
inhibit the ability of the composition to satisty specified preservative efficacy
standards (e.g., USP, EP or JP). The amount of multivalent metal cations other than
zinc in the compositions of the present invention is preferably less than 5 mM.

It has also been determined that ionized salts (e.g., sodium chloride and
potassium chloride) adversely affect the antimicrobial activity of the preservative
systems described herein. Accordingly, the compositions of the present invention
preferably do not contain ionized salts, or are substantially free of ionized salts. As
utilized herein, the phrase "substantially free of ionized salts" means that the
composition either does not contain any ionized salt or contains an amount of ionized
salt that does not inhibit the ability of the composition to satisty specitied etficacy
standards (e.g., USP, JP or EP). The amount of ionized salt contained in the
compositions of the present invention is preferably less than 50 mM.

As used herein, the term "borate" includes boric acid, sodium borate and
potassium borate. The use of borates containing divalent cations (e.g., calcium borate)
may adversely affect the antimicrobial action of zinc ions, by competing with zinc for
binding sites on the cell walls of bacterial and other microbes, and is therefore should
be avoided. For the same reason, the self-preserved compositions of the present
invention are preferably free of or substantially free of other sources of divalent
cations, such as calcium chloride.
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The self-preserved compositions of the present invention preferably contain
one or more borates in an amount of from about 0.1 to about 2.0% w/v, more
preferably 0.3 to 1.5% w/v, and most preferably 0.5 to 1.2% w/v.

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 frans
configuration relative to each other. The polyols 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.

As indicated above, the use of propylene glycol is particularly preferred in
order to limit the presence of anionic species. Boric acid interacts with polyols, such
as glycerol, propylene glycol, sorbitol and mannitol, 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. For example, propylene glycol has only one OH group on each of two adjacent
carbon atoms that are not in trans configuration. Consequently, one molecule of boric
acid will interact and form a complex with one or two molecules of propylene glycol,
resulting in a monovalent anion. However, in the case of sorbitol, mannitol and other
sugar-type polyols, this interaction is much more complex, because one molecule of
such polyols can complex with two molecules of borate and then further complex with
two additional molecules of the polyol, resulting in a multivalent anion.

When borate is present in the compositions of the present invention, the
compositions preferably also contain one or more polyols, at a total concentration of
0.25 to 2.5% w/v. The polyol preferably is propylene glycol at a concentration of 0.25
to 1.80% w/v, preferably 0.25 to 1.25% w/v. Although less preferable than propylene
glycol, sorbitol and mannitol are also preferred polyols, and preferably are used at a
concentration of 0.05 to 0.75% w/v, preferably 0.05 to 0.5% w/v.

The compositions of the present invention preferably contain borate or a
borate/polyol complex, most preferably a borate/polyol complex wherein the polyol
portion of the complex is propylene glycol or a combination of propylene glycol and
sorbitol. The preference for propylene glycol 1s based on a discovery that sorbitol and
other polyols have a greater tendency to form anionic species at pH values of 7.5 or

9
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less, and that such anionic species may interfere with the antimicrobial activity of
zinc. The graphs shown in Figures 1-3 demonstrate that sorbitol has a much higher
tendency to form anionic species in the presence of boric acid, compared to propylene
glycol.

The data shown in Figures 1-3 were compiled as follows: A 1 Kg solution
containing the given concentrations of boric acid and propylene glycol or sorbitol or
mannitol was prepared and the initial pH of the solution was determined. 1 N NaOH
was then added to adjust the pH. The cumulative amount of sodium hydroxide used to
adjust pH to different values was then recorded.

As explained above, boric acid interacts and forms an ionic complex with
species containing several hydroxyl groups, such as mannitol and sorbitol. However,
the interaction between boric acid and propylene glycol is more limited than with
other polyols. This 1s represented by the amount of sodium hydroxide needed to
adjust pH, as shown in Figure 1. Sorbitol and mannitol significantly shift the curve
relative to the amount of NaOH required to lower pH, whereas propylene glycol only
slightly shifts the curve. This is further evident in Figure 2.

The present invention is particularly directed to the provision of multi-dose,
sclf-preserved 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,
without a conventional antimicrobial preservative.

The preservative efficacy standards for multi-dose ophthalmic solutions in the
U.S. and other countries/regions are set forth in the following table:

10
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Preservative Efficacy Test (“PET””) Criteria

(L.og Order Reduction of Microbial Inoculum Over Time

Bacteria Fungi

USP 27 A reduction of 1 log (90%), | The compositions must demonstrate over
by day 7; 3 logs (99.9%) by | the entire test period, which means no
day 14; and no increase after | increases of 0.5 logs or greater, relative
day 14 to the initial inoculum.

Japan 3 logs by 14 days; and no | No increase from initial count at 14 and
increase from day 14| 28 days
through day 28.

Ph. Eur. A' | A reduction of 2 logs (99%) | A reduction of 2 logs (99%) by 7 days,
by 6 hours; 3 logs by 24 | and no increase thereafter
hours; and no recovery after
28 days

Ph. Eur. B | A reduction of 1 log at 24 | A reduction of 1 log (90%) by day 14,
hours; 3 logs by day 7; and | and no increase thereafter
no increase thereafter

FDA/ISO A reduction of 3 logs from | No increase higher than the initial value

14730 initial challenge at day 14; | at day 14, and no increase higher than the
and a reduction of 3 logs | day 14 rechallenge count through day 28.
from rechallenge

'There are two preservative efficacy standards in the European Pharmacopoeia ¢ “A”

a]’]d C“B”

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.

The compositions of the present invention may optionally also include one or

more low molecular weight amino alcohols as buffering agents. The amino alcohols

which may be utilized in the present invention are water-soluble and have a molecular

weight in the range of from about 60 to about 200. The following compounds are

representative of the low molecular weight amino alcohols which may be utilized in

the present invention: 2-amino-2-methyl-1-propanol (AMP), 2-dimethylamino-

methyl-1-propanol (DMAMP), 2-amino-2-ethyl-1,3-propanediol (AEPD), 2-amino-2-
11
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methyl-1,3-propanediol (AMPD), 2-amino-1-butanol (AB). “AMP (95%)”, which
refers to 95% pure AMP and 5% water, is the most preferred low molecular weight
amino alcohol of the present invention. These amino alcohols are available
commercially from Angus Chemical Company (Buffalo Grove, Illinois).
Tromethamine may also be utilized in the compositions of the present invention.

The amount of amino alcohol used will depend on the molecular weight of the
amino alcohol selected, and the presence (or absence) of other ingredients in the
composition (e.g., chelating agents, buffering agents and/or tonicity agents). The
amino alcohol will generally be present in an amount necessary to enhance the
antimicrobial activity of an aqueous self-preserved pharmaceutical composition of the
type described herein. The amount of amino alcohol required for a particular
composition can be determined through comparative testing. The above-described
amino alcohols are also utilized in the compositions of the present invention to
neutralize the pH of the borate or borate/polyol complex, or bring the composition to
the desired pH level. The amount of amino alcohol required for this purpose is a
function of the particular borate or borate/polyol mixture selected and the
concentration thereof. In general, the self-preserved compositions of the present
invention may optionally contain one or more amino alcohols at a total concentration
of from about 0.01 to about 2.0 percent by weight/volume (“%w/v’’), and preferably
from 0.1 to 1.0 %w/v.

The zinc, zinc/borate, zinc/polyol and zinc/borate/polyol systems described
herein may be included in various types of pharmaceutical compositions to enhance
anti-microbial activity and self-preserve the compositions, such as ophthalmic, otic,
nasal and dermatological compositions, but is particularly useful in ophthalmic
compositions. Examples of such compositions include: ophthalmic pharmaceutical
compositions, such as topical compositions used in the treatment of glaucoma,
infections, allergies or inflammation; compositions for treating contact lenses, such as
cleaning products and products for enhancing the ocular comfort of patients wearing
contact lenses; and various other types of ophthalmic compositions, such as ocular
lubricating products, artificial tears, astringents, and so on. The compositions may be
aqueous or non-aqueous, but will generally be aqueous.

The compositions of the present invention may contain various types of
therapeutic agents. However, the invention is most useful relative to therapeutic
agents that are nonionic, since nonionic agents do not interfere with the antimicrobial
activity of zinc cations in solution. Cationic therapeutic agents may also be utilized in

12
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the compositions, particularly if the agent is included in the compositions in free base
form or in the form of a salt with a monovalent anion, such as a hydrochloride salt.
Cationic therapeutic agents that are included in the compositions in the form of a salt
of a multivalent anion may interfere with the antimicrobial activity of the zinc
preservative systems described herein, depending on the concentration of the anion.
Such interference must be considered when selecting therapeutic agents that are
suitable for use in the compositions of the present invention. Similarly, the use of
therapeutic agents that are anionic may be considered; however, such agents may
interfere with the activity of zinc ions, depending on the concentration of the agent
and its dissociation constant.

Examples of therapeutic agents that may be contained in the ophthalmic
compositions of the present invention include prostaglandin analogs (e.g., latanoprost,
travoprost and unoprostone), hypotensive lipids (e.g., bimatoprost), and
glucocorticoids (e.g., prednisolone, dexamethasone and lotoporednol).

The present invention is particularly directed to the provision of self-preserved,
multi-dose ophthalmic compositions in connection with the treatment of conditions
wherein the cornea or adjacent ocular tissues are irritated, or conditions requiring
frequent application of a composition, such as in the treatment of dry eye patients.
The self-preserved compositions of the present invention are thercfore particularly
useful in the field of artificial tears, ocular lubricants, and other compositions used to
treat dry eye conditions, as well as other conditions involving ocular inflammation or
discomfort.

The compositions of the present invention will generally be formulated as
sterile aqueous solutions. The compositions of the present invention are also
formulated so as to be compatible with the eye and/or other tissues to be treated with
the compositions. The ophthalmic compositions intended for direct application to the
eye will be formulated so as to have a pH and tonicity that are compatible with the
eye.

The compositions will have a pH in the range of 4 to 9, preferably 5.5 to 8.5,
and most preferably 5.5 to 8.0. It has been determined that a slightly alkaline pH

increases the antimicrobial activity of the compositions of the present invention. The
use of a pH in the range of 7.0 to 8.0 is therefore preferred.

13
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The compositions will have an osmolality of 200 to 350 milliosmoles per
kilogram (mOsm/kg), more preferably 250 to 330 mOsm/kg. As indicated above, the
use of nonionic osmolality-adjusting agents is preferred, as ionic salts such as sodium
chloride have been found to reduce the antimicrobial activity of the zinc-based
preservative systems described herein. The use of propylene glycol, glycerol, xylitol
or combinations thereof as nonionic osmolality adjusting agents 1s particularly
preterred. Boric acid may also be utilized as an osmolality-adjusting agent in the
compositions of the present invention. Boric acid, if utilized, will be present in the
compositions as a mixture of ionic and nonionic species.

The compositions of the present invention may contain various types of
pharmaceutical excipients, such as surfactants, viscosity-modifying agents and so on,
provided that such excipients are non-ionic. The use of excipients that are cationic or
anionic is not preferred, since such ionic agents may interfere with the zinc-based
preservation systems described herein. This is particularly true with respect to anionic
excipients. Accordingly, the compositions of the present invention are preferably free
of or substantially free of anionic excipients.

In the event cationic or anionic excipients are utilized, the amount of excipient
contained in the compositions must be limited to an amount that does not inhibit the
ability of the composition to meet the applicable preservative efficacy requirements
(e.g., USP, JP and/or EP) and adjustments to the formulation properties may be
required. For example, the nonionic surfactant polyoxyl 40 hydrogenated castor oil
can be used for solubilization or stabilization of drugs, such as travoprost. However,
it has been determined that 12-hydroxy stearic acid, an anionic compound that has
been determined to be present as an impurity and potential degradation product of the
excipient polyoxyl 40 hydrogenated castor oil, interacts with zinc and forms particles.
In order to avoid particle formation throughout the commercial shelf-life of a
composition containing these components, the pH of the composition needs to be in
the range 5.0 to 6.0, preferably in the range 5.5 to 5.9. These finding are further
illustrated in Example Y, below.

One or more conventional antimicrobial preservatives (e.g., benzalkonium
chloride and polyquaternium-1) can be present in the compositions of the present
invention, it desired, but the compositions preferably do not contain any conventional
antimicrobial preservatives. If utilized, such preservatives can be present in
conventional amounts, but in view of the self-preserving properties of the
compositions of the present invention, such conventional antimicrobial preservatives

14
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can also be utilized in much lower concentrations than would be required to satisfy
preservative efficacy requirements if only the conventional antimicrobial preservative
were present. Since the present compositions can be a self-preserved composition, if
an anti-microbial preservative is present as an option, the amount can be an amount
that would not be effective alone as an antimicrobial preservative agent. However, the
overall composition would have sufficient antimicrobial activity to satisty
USP/FDA/ISO preservative efficacy requirements.

Preferably the conventional antimicrobial preservative, if present, is not anionic
and if anionic, it is preferred that the amount should be low enough to not
substantially interfere with the antimicrobial activity of the preservative systems
described herein.

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
preterable 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 therecof, 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.

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.

Antimicrobial preservative effectiveness as set forth by the examples infra was
determined using an organism challenge test according to the methods described in the
United States Pharmacopeia 24 (USP) for category 1A products. Samples were
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inoculated with known levels of one or more of the following: gram-positive
vegetative bacteria (Staphylococcus aureus ATCC 6538), gram-negative vegetative
bacteria (Pseudomonas aeruginosa ATCC 9027 and Escherichia coli ATCC 8739),
yeast (Candida albicans ATCC 10231) and mold (Aspergillus niger ATCC 16404).
The samples were then pulled at specified intervals to determine if the antimicrobial
preservative system was capable of killing or inhibiting the propagation of organisms
purposely introduced into the formulation. The rate or level of antimicrobial activity
determines compliance with the USP preservative efficacy standards for the cited
categories of preparations. In some instances, the PET screen test was conducted for
only 7 days, rather than 14 or 28 days, with additional time points of 6 and 24 hours
being added to evaluate preservative efficacy relative to Ph. Eur. B. criteria. This
modified PET screen test has been shown to be a reliable test for determining whether
a composition will meet USP or Ph. Eur. B criteria.

Table 1
Preservative Standards for U.S. Category 1A Products presented as Log
Reduction of Organism Population

Time Pulls 24
Hours 7 days 14 days 28 days
For Bacteria (S. aureus, P. aeruginosa, and E. coli)
Ph. Eur. B 1.0 3.0 NI NI
USP NA 1.0 3.0 NI
For Fungi (C. albicans and A. niger)

Ph. Eur. B NA NA 1.0 NI
Usp NA NI NI NI

NI = No increase at this or any following time pulls
NA = Time point not required for applicable standard (e.g., USP or Ph. Eur. B)

As shown in Table 1, the USP 24 Antimicrobial Effectiveness Test requires
that compositions containing Category 1A products have sufficient anti-bacterial
activity to reduce an initial inoculum of approximately 10> to 10° bacteria by one log
(i.e., a 90% reduction in the microorganism population) over a period of seven (7)
days and by three logs (i.e., a 99.9% reduction in the microorganism population) over
a period of fourteen (14) days, and requires that there cannot be any increase in the
microorganism population following the conclusion of the fourteen day period.
Relative to fungi, the USP standards require that the compositions maintain stasis (i.e.,
no growth) relative to the population of the initial inoculum over the entire 28 day test
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period. A category 1A product is an injection, or other parenteral including
emulsions, otic, sterile nasal products and ophthalmic products made with aqueous
bases or vehicles.

The margin of error in calculating microorganism populations is generally
accepted to be +/-0.5 logs. Accordingly, the term "stasis", as utilized herein relative to
the above-discussed USP standards, means that the initial population cannot increase
by more than 0.5 log orders, relative to the initial population.

Examples A - E

The formulations of Examples A-E were evaluated to determine the effect of
buffering anions on preservative efficacy. As discussed in greater detail below, the
formulations of Examples A and B do not contain buffering agents. Although these
formulations satisfied the USP preservative efficacy requirements, the presence of a
buffering system is highly desirable, so as to prevent pH drift over the life of a
commercial product (i.e., a period of up to two years or more). The formulation of
Example C include a borate/polyol buffering system, but the system has minimal
buftering capacity. As with the formulations of Examples A and B, the formulation of
Example C satisfied the USP requirements. The formulations of Examples D and E
contain significantly greater concentrations of buffering agents and consequently a
higher buffering capacity. However, the relatively large amount of buffering anions
present resulted in a failure of the formulations to satisfy preservative efficacy
requirements. Thus, a comparison of Examples A-E demonstrates the need to balance
the requirements for an effective buffering system with the antimicrobial activity
required to satisty preservative efficacy requirements.

The formulation of Example A does not have any buffering ingredient. The
amount of sodium hydroxide used in the formulation (0.2 mM) to adjust pH is
minimal, which means that the buffering anion concentration is very low. This
formulation containing 0.18 mM zinc (0.0025% zinc chloride) meets USP
preservation criteria, but is not desirable from a commercial perspective due to the
lack of buffering capacity.

Though the formulation of Example B contains boric acid, it does not have
buftering capacity as the pKa of boric acid (alone) is much higher than 6. The amount
of sodium hydroxide used in the formulation (0.3 mM) to adjust pH is minimal. This
formulation containing 0.18 mM zinc (0.0025% =zinc chloride) meets USP
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preservation criteria, but is not commercially desirable due to the lack of buftfering
capacity.

The formulation of Example C includes two excipients, boric acid and
propylene glycol, which together add significantly to the osmolality of the
composition and provide minimal buffering capacity. The amount of sodium
hydroxide required in this formulation to adjust pH (0.5 mM) is somewhat higher than
for the formulations of Examples A and B, but still very low compared to the limits
specified herein (i.e., less than 15 mM, more preferably less than 5 mM). This
formulation, containing 0.18 mM Zinc (0.0025% zinc chloride), meets USP
preservation criteria, but the buffering capacity is not ideal relative to commercial
viability.

Adding boric acid and sorbitol in the amounts indicated for the formulations of
Examples D and E provides significant buffering capacity, but results in very high
buftering anion concentrations (i.e., 77 and 49 mM, respectively). Example D does
not meet USP preservation criteria for either S. aureus or E. coli at days 7 and 14.
Example E does not meet USP preservation criteria for S. aureus at day 14 or for E.
coli at days 7 and 14. These results demonstrate that the addition of significant
amounts of buffering anions disrupted the preservation activity of the compositions.
Thus, although the buffering systems of the formulations in Examples D and E are
commercially viable, the preservative systems do not satisfy USP requirements and
consequently would not be acceptable for a commercial product subject to the USP
requirements or similar requirements in countries other than the U.S.
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Example A B C D E
FID 107339 107340 107431 106737 106757
Lot Number 04-37152 | 04-37160-1 || 04-37290 | 04-36171 04-36176
Ingredient Concentration (w/v %)
Travoprost 0.004 0.004 0.004 0.004 0.004
Polyoxyl 40 0.5 0.5 0.5 0.5 0.5
Hydrogenated Castor Oil
(HCO-40)
Zinc Chloride 0.0025 0.0025 0.0025 0.0025 0.0025
Boric Acid None 1 1 1 0.5
Sorbitol 0.25 None None 3.8 3.2
Propylene Glycol 0.75 None 0.75 None None
Sodium Hydroxide, Adjust pH | Adjust pH | Adjust pH || AdjustpH | Adjust pH
and/or Hydrochloric to 6.0 to 6.0 to 6.0 to 6.0 to 6.0
Acid
Purified Water QS 100% || QS 100 % | QS 100% || QS 100% [ QS 100 %
Osmolality 113 Not tested 274 291 208
Monovalent cation (Na) 0.2 mM 0.3 mM 0.5 mM 77 mM 49 mM
conc. needed to adjust
pH of buffering anions
Microorganism Log Order Reductions
S. aureus
7D 5.0 5.0 4.7 0.9 1.1
14D 5.0 5.0 4.7 1.8 23
28D 5.0 5.0 4.7 44 4.7
P.aeruginosa
7D 5.0 5.0 4.9 2.1 4.0
14D 5.0 5.0 4.9 43 49
28D 5.0 50 4.9 5.1 4.9
E. coli
7D 5.0 5.0 4.5 0.9 0.9
14D 5.0 5.0 5.1 1.4 2.1
28D 5.0 5.0 5.1 52 49
C. albican
7D 1.4 0.0 0.0 0.3 0.1
14D 33 0.6 0.2 0.4 0.6
28D 3.4 4.9 0.9 0.7 1.5
A. niger
7D 0.0 1.4 0.7 34 2.7
14D 0.7 22 0.2 3.7 3.7
28 D 0.6 2.3 0.5 4.9 4.3
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Examples F through J

In these examples, the amount of sorbitol was reduced to 1%, while keeping
the boric acid concentration at 1%, in order to reduce the concentration of buffering
anionic species. In addition, examples G, I, and J contain 0.75% propylene glycol. All
five examples have an anionic buffer concentration of about 19 mM.

The compositions of Examples F and G contain 0.18 mM of zinc. These have
much better anti-microbial activity against S. Awureus than the formulations of
Examples D and E, above. Specifically, the compositions of Examples F and G meet
USP preservation criteria for S. aureus. However, although the antimicrobial activity
against £. coli at zinc concentrations of 0.18 mM (Examples F and G) and 0.36 mM
(Example H and 1) is improved, compared to examples D and E, it is not sufficient to
consistently meet USP preservation criteria at day 14. Increasing the zinc
concentration to 1.8 mM (Example J) improved the antimicrobial activity of the
solution, so as to allow it to meet USP criteria. However, as indicated above, such
higher concentration of zinc are not preferred in ophthalmic products, as zinc may
provide astringent activity at these concentrations.

All of the formulations of Examples F-J contained anionic buffer
concentrations of 19 mM, which is greater than the preferred limit of 15 mM specified
herein. The fact that these compositions were not able to consistently meet or exceed
the USP preservative efficacy requirements, even at relatively high zinc
concentrations, further demonstrates the importance of limiting the concentration of
buftering anions.

20

000030



Docket No. 3205 US

Filed Electronically
September 20, 2007

Example F G H 1 J
FID 106039 106755 107038 107039 107099
Lot Number 04-36405 | 04-36173 || 04-36479 | 04-36476 | 04-36632
Ingredient Concentration (w/v %)
Travoprost 0.004 0.004 0.004 0.004 0.004
Polyoxyl 40 0.5 0.5 0.5 0.5 0.5
Hydrogenated Castor Oil
(HCO-40)
Zinc Chloride 0.0025 0.0025 0.005 0.005 0.025
Boric Acid 1 1 1 1 1
Sorbitol 1 1 1 1 1
Propylene Glycol None 0.6 None 0.6 0.6
Sodium Hydroxide, Adjust Adjust Adjust Adjust Adjust pH
and/or pH to pH to pH to pH to to 6.0
Hydrochloric Acid 6.0 6.0 6.0 6.0
Purified Water QS 100 QS 100 QS 100 QS 100 | QS 100 %
% % % %
Osmolality -- 279 204 288 291
Monovalent cation (Na) 1I9mM | 19mM 19 mM 19 mM 19 mM
conc. needed to adjust
pH of buffering anions
Microorganism Log Order Reductions
S. aureus
7D 2.1 2.2 1.7 3.4 4.4
14D 3.7 4.4 4.0 3.7 5.1
28 D 5.0 5.2 5.0 5.0 5.1
P.aeruginosa
7D 2.6 3.2 3.0 3.4 4.9
14 D 4.6 5.1 4.7 4.6 4.9
28 D 5.0 5.1 5.0 5.0 4.9
E. coli
7D 1.7 1.7 1.4 1.5 3.4
14 D 2.3 2.8 3.0 2.3 4.9
28 D 5.1 5.2 5.1 5.1 4.9
C. albican
7D 0.2 0.3 0.2 0.2 0.7
14 D 0.1 0.4 0.2 0.9 1.0
28D 0.4 0.7 0.6 1.3 1.2
A. niger
7D 3.0 2.7 3.0 3.0 3.4
14 D 3.1 3.6 3.7 3.0 3.6
28 D 3.7 4.3 3.8 3.8 3.6
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Examples K through N

In these examples, the amount of sorbitol was reduced to 0.25%, while keeping
the boric acid concentration at 1%, in order to reduce the concentration of buffering
anionic species. In addition, the compositions of Examples L-N contain 0.75%
propylene glycol. The formulations of Examples K and L have an anionic buffer
concentration of about 4 mM, which is within the preferred range of less than 5 mM
specified herein. The antimicrobial activity of these compositions against E. coli at a
zinc concentration of 0.18 mM (0.0025 w/v%) is significantly improved, relative to
the activity of the formulations in Examples F-J, and the compositions meet USP
preservation criteria. In examples M and N, the pH was adjusted to 5.5 and 6.5,
respectively, while maintaining the USP preservation efficacy. The results obtained
with the formulations of Examples K through N, which are representative of the
compositions of the present invention, further demonstrate the importance of limiting
the concentration of buffering anions, relative to satisfying preservative efficacy
requirements.
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Example K L M N
FID 107046 107047 [ 109032 109033
Lot Number 04-36523 | 37157-3 | 05-40452 | 05-40453
Ingredient
Travoprost 0.004 0.004 0.004 0.004
Polyoxyl 40 0.5 0.5 0.5 0.5
Hydrogenated Castor Oil
(HCO-40)
Zinc Chloride 0.0025 0.0025 | 0.0025 0.0025
Boric Acid 1 1 1 1
Sorbitol 0.25 0.25 0.25 0.25
Propylene Glycol None 0.75 0.75 0.75
Sodium Hydroxide, Adjust Adjust Adjust Adjust
and/or pH to pH to pH to pH to
Hydrochloric Acid 6.0 6.0 5.5 6.5
Purified Water QS 100 QS 100 QS 100 QS 100
% % % %
Osmolality 176 272 283 278
Monovalent cation (Na) 39mM | 4.1 mM [2mM 7.5 mM
conc. needed to adjust
pH of buffering anions
Microorganism Log Order Reductions
S. aureus
7D 2.6 4.1 3.2 34
14 D 4.7 5.0 4.8 4.8
28D 5.0 5.0 4.8 4.8
P.aeruginosa 4.9
7D 4.6 4.5 4.9 4.9
14 D 5.0 5.0 4.9 4.9
28 D 5.0 5.0 4.9
E. coli
7D 2.7 1.9 3.4 3.4
14D 5.1 5.0 4.9 4.9
28 D 5.1 5.0 4.9 4.9
C. albican
7D 0.1 0.2 0.1 0.2
14 D 0.1 0.6 0.3 0.4
28 D 0.4 1.0 0.9 1.3
A. niger
7D 2.2 2.3 2.7 2.6
14D 2.3 3.8 3.1 2.6
28 D 3.0 3.5 3.8 2.8
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Examples O and P

In these examples, the amount of boric acid was reduced. The formulations
meet USP preservation criteria and are representative of the compositions of the
present invention.
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Example O P
FID 107519 107520
Lot Number 04-37442 04-37443
Ingredient Concentration (w/v %)
Travoprost 0.004 0.004
Polyoxyl 40 Hydrogenated Castor Oil 0.5 0.5
(HCO-40)

Zinc Chloride 0.0025 0.0025
Boric Acid 0.3 0.15
Sorbitol 0.25 0.125
Propylene Glycol 1.6 1.6

Sodium Hydroxide, and/or

Adjust pH to 6.0

Adjust pH to 6.0

to adjust pH of buffering anions

Hydrochloric Acid

Purified Water QS 100 % QS 100 %
Osmolality 281 247
Sodium Hydroxide conc. 2.2 mM 0.5 mM
Monovalent cation (Na) conc. needed 2.2 mM 0.5 mM

Microorganism Log Order Reductions
S. aureus
7D 4.9 5.0
14 D 4.9 5.0
28 D 4.9 5.0
P.aeruginosa
7D 5.0 5.0
14 D 5.0 5.0
28 D 5.0 5.0
E. col
7D 5.1 5.1
14 D 5.1 5.1
28 D 5.1 5.1
C. albican
7D 0.3 0.2
14 D 0.9 1.0
28 D 1.5 2.0
A. niger
7D 2.6 2.6
14 D 3.0 2.3
28 D 3.7 2.6
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Examples O and R

The preservation of formulations containing 0.18 mM =zinc (0.0025% zinc
chloride), with or without boric acid. was evaluated. The results show that
antimicrobial activity was greater with the presence of boric acid/polyols. However,
the formulation of Example R exhibited sufficient activity to satisty USP preservative
efficacy requirements, even though it did not contain boric acid. The ability of the
formulation of Example R to meet preservative efficacy requirements 1is believed to be
attributable in part to the fact that the formulation: (i) did not contain any multivalent
anionic buffering agents and (i1) contained a non-ionic agent (i.e., propylene glycol) as
the principal osmolality adjusting agent. The formulations of Examples Q and R are
representative of the compositions of the present invention.
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Examples Q R
FID 112306 112308
Lot Number 07-47316 07-47318
Ingredients Concentration (w/v %)
Zinc Chloride 0.0025 0.0025
Tromethamine None 0.13
Propylenc Glycol 1.6 1.6
Boric Acid 0.25 None
Mannitol 0.1 None
[S{c;(illl}lor?h?o}liifo;é?j, and/or AdjustpH to 7.5 | Adjust pH to 7.5
Purified Water QS 100% QS 100%
Osmolality (mOsm/kg) 261 232
Sodium Hydroxide concentration 4.4 mM NaOH None
Monovalent Cation (sodium
needed to adjust pH( of buffe)ring anions 4.4 mM NaOH i
Microorganism Log Order Reductions
S. Aureus 6 Hours 0.5 1.4
24 Hours 2.6 35
7 Days 5.1 5.1
14 Days NT NT
28 Days NT NT
Pseudomonas A 6 Hours 1.4 2.8
24 Hours 4.0 3.8
7 Days 5.1 5.1
14 Days NT NT
28 Days. NT NT
E. Coli 6 Hours 0.8 0.7
24 Hours 1.5 1.7
7 Days 5.1 5.1
14 Days NT NT
28 Days. NT NT
Candida A. 7 Days 0.9 0.3
14 Days NT NT
28 Days. NT NT
A. Niger 7 Days 1.7 0.4
14 Days NT NT
28 Days. NT NT

* This formulation does not contain any buffering anion. However, it contains a buffering
cation, tromethamine. pH is adjusted using 8.8 mM HCI.
NT = Not Tested
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Examples O and S

A comparison of the formulations of Examples Q and S demonstrates that the
preservation efficacy of formulations containing 0.18 mM zinc (0.0025% zinc
chloride) is reduced in the presence of low levels of a multivalent metal cation, i.e.,
calcium. However, the amount of multivalent metal cation in the formulation of
Example S (i.e., 2.3 mM), which is less than the upper limit specified herein (i.e.,
less than 5 mM), was not great enough to significantly inhibit the preservative
efficacy of the formulation. The formulations of Examples Q and S are
representative of the compositions of the present invention.
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needed to adjust pH of buffering anions

Examples Q S
FID 112306 112307
Lot Number 07-47316 07-47317
Ingredients Concentration (w/v %)
Zinc Chloride 0.0025 0.0025
Calcium Chloride None 0.025
Propylene Glycol 1.6 1.6
Boric Acid 0.25 0.25
Mannitol 0.1 0.1
Sodium Hydroxide, and/or . .
Hydrochloric Acid AdjustpH to 7.5 | AdjustpH to 7.5
Purified Water QS 100% QS 100%
Osmolality (mOsm/kg) 261 264
Sodium Hydroxide Conc. 4.4 mM 4.5 mM
Monovalent Cation (Sodium) 4.4 mM 45 mM

Microorganism Log Order Reductions
S. Aureus 6 Hours 0.5 0.2
24 Hours 2.6 1.2

7 Days 5.1 5.1

14 Days NT NT

28 Days NT NT

Pseudomonas A 6 Hours 1.4 0.6
24 Hours 4.0 0.8

7 Days 5.1 5.1

14 Days NT NT

28 Days. NT NT

E. Coli 6 Hours 0.8 0.6
24 Hours 1.5 0.7

7 Days 5.1 5.1

14 Days NT NT

28 Days. NT NT

Candida A. 7 Days 0.9 0.6
14 Days NT NT

28 Days. NT NT

A. Niger 7 Days 1.7 1.4
14 Days NT NT

28 Days. NT NT

NT = Not Tcsted

29

000039



10

15

Docket No. 3205 US Filed Electronically
September 20, 2007

Examples Q. T and U

A comparison of the results obtained with the formulations of Examples Q, T
and U demonstrates that preservation efficacy improves as the zinc chloride
concentration is increased from 0.18 mM zinc (0.0025% zinc chloride) to 1.8 mM zinc
(0.025% zinc chloride). All three formulations satistied USP preservative efficacy
requirements. However, the formulation of Example Q (0.18 mM zinc) did not clearly
satisfy the Ph. Eur. B. requirements. The formulations of Examples T and U (0.88 and
1.8 mM of zinc, respectively) did clearly satisfy the Ph. Eur. B requirements;
however, the use of higher concentrations of zinc (i.e., 1.8 mM in Example U) is not
desirable, as such concentrations may product an astringent affect when applied to the
eye. The zinc concentration utilized in the formulation of Example U is outside the
range specified herein (i.e., 0.04 to 0.9 mM). Consequently, the formulations of
Examples Q and T are representative of the compositions of the present invention,
while the formulation of Example U 1s comparative.
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Examples Q T U
FID 112306 112294 112148
Lot Number 07-47316 07-47278 07-46931
Ingredients Concentration (w/v %)
Zinc Chloride 0.0025 0.012 0.025
Propylene Glycol 1.6 1.6 1.6
Boric Acid 0.25 0.25 0.25
Mannitol 0.1 0.1 0.1
Isrlo)lciil;r::lhlfcu};?gi(é(iig’ and/or AdjustpH to 7.5 | AdjustpHto 7.5 | Adjust pHto 7.5
Purified Water QS 100% QS 100% QS 100%
Osmolality (mOsm/kg) 261 261 265
Sodium Hydroxide Conc. 4.4 mM 4.4 mM 4.6 mM
Monovalent Cation (Sodium)
needed to adjust pH of 4.4 mM 4.4 mM 4.6 mM
buffering anions
Microorganism Log Order Reductions
S. Aureus 6 Hours 0.5 1.2 2.6
24 Hours 2.6 35 4.3
7 Days 5.1 5.0 5.0
14 Days NT NT NT
28 Days NT NT NT
Pseudomonas A 6 Hours 1.4 1.3 2.7
24 Hours 4.0 33 4.5
7 Days 5.1 4.9 5.0
14 Days NT NT NT
28 Days. NT NT NT
E. Coli 6 Hours 0.8 0.8 1.0
24 Hours 1.5 1.6 1.8
7 Days 5.1 5.0 5.0
14 Days NT NT NT
28 Days. NT NT NT
Candida A. 7 Days 0.9 2.8 5.0
14 Days NT NT NT
28 Days. NT NT NT
A. Niger 7 Days 1.7 1.3 1.6
14 Days NT NT NT
28 Days. NT NT NT

NT = Not Tested

31

000041




10

Docket No. 3205 US Filed Electronically
September 20, 2007

Examples U, V and W

A comparison of the results obtained with the formulations of Examples U, V
and W demonstrates the effect of pH on the antimicrobial activity of the zinc-based
preservative systems of the present invention. Specifically, even at a high zinc
concentration (1.e., 1.8 mM), the formulation of Example V (pH 5.5) did not satisty
the Ph. Eur. B. preservative efficacy requirements, but the same formulation did
satisfy those requirements when the pH was increased to 6.5 (Example W) or 7.5
(Example U). These results demonstrate the preference for use of a slightly alkaline
pH in the compositions of the present invention, as specified above. This preference
is of even greater importance when concentrations of zinc lower than 1.8 mM are
utilized, as in the compositions of the present invention.
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Examples v W U
FID 112286 112287 112148
Lot Number 07-47249 07-47632 07-46931
Ingredients Concentration (w/v %)
Zinc Chloride 0.025 0.025 0.025
Propylene Glycol 1.6 1.6 1.6
Boric Acid 0.25 0.25 0.25
Mannitol 0.1 0.1 0.1
I?Izr(gl}lor;lhlfo};?clrozé(iig, and/or AdjustpH to 5.5 | AdjustpHto 6.5 | AdjustpHto 7.5
Purified Water QS 100% QS 100% QS 100%
Osmolality (mOsm/kg) 263 265 265
Sodium Hydroxide Conc. 0.1 mM 1.0 mM 4.6 mM
Monovalent Cation (Sodium) 4.6 mM
neceded to adjust pH of 0.1 mM 1.0 mM
buffering anions
Microorganism Log Order Reductions
S. Aureus 6 Hours 0.1 0.2 2.6
24 Hours 0.2 2.3 4.3
7 Days 4.2 5.0 5.0
14 Days NT NT NT
28 Days NT NT NT
Pseudomonas A 6 Hours 1.2 1.4 2.7
24 Hours 2.1 32 4.5
7 Days 4.9 4.9 5.0
14 Days NT NT NT
28 Days. NT NT NT
E. Coli 6 Hours 04 0.5 1.0
24 Hours 0.9 1.3 1.8
7 Days 22 5.0 5.0
14 Days NT NT NT
28 Days. NT NT NT
Candida A. 7 Days 1.0 2.0 5.0
14 Days NT NT NT
28 Days. NT NT NT
A. Niger 7 Days 23 2.0 1.6
14 Days NT NT NT
28 Days. NT NT NT

NT = Not Tested
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Example X

The formulation of Example X, which 1s representative of the compositions of
the present invention, contained zinc at a concentration of 0.29 mM, had an alkaline
pH and satistied the USP and Ph. Eur. B. preservative efficacy requirements. These
results further demonstrate the basis for the above-specified preference for the use of a
slightly alkaline pH in the compositions of the present invention.

Example X
FID 112736
Lot Number 07-48252
Ingredients Concentration
(w/v %)
Zinc Chloride 0.004
Propylene Glycol 1.7
Boric Acid 0.25
Tromethamine, and/or HC1 Adjust pH to 8.0
Purified Water QS 100%
Osmolality (mOsm/kg) 265
Tromethamine concentration mM 12.4
Monovalent Cation (Tromethamine) ]2
Needed to adjust pH of buffering anions* '
Microorganism Log Oljder
Reductions
S. Aureus 6 Hours 1.9
24 Hours 39
7 Days 49
14 Days 4.9
28 Days 4.9
Pseudomonas A 6 Hours 22
24 Hours 3.0
7 Days 4.7
14 Days 4.7
28 Days. 4.7
E. Coli 6 Hours 0.8
24 Hours 1.5
7 Days 39
14 Days 5.0
28 Days. 5.0
Candida A. 7 Days 2.1
14 Days 2.9
28 Days. 4.1
A. Niger 7 Days 09
14 Days 1.9
28 Days. 1.8

* Calculated using pKa of 8.3
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Example Y

12-Hydroxystearic acid (HSA) is an impurity and potential degradation
product of the excipient polyoxyl 40 hydrogenated castor oil ("HCO-40"). Above a
threshold concentration of HSA, zinc ions interact with HSA to form zinc di-12-
hydroxystearate particles. This particulate matter formation is not acceptable for an
ophthalmic solution. A study was conducted to assess the etfect of pH on particulate
matter formation in freshly prepared samples of the composition shown in Table Y-1
below. The potential for particulate formation was evaluated by adding varying
amounts of HCO-40 to the composition. The results presented in Table Y-2 below
show that as pH is decreased, a higher level of HSA is required to form particles.
Thus, a lower pH is preferred for a composition containing the surfactant HCO-40 and
zinc ions, so that the composition remains free from particulate matter formation
throughout its shelf-life. The preferred pH range for such compositions is 5.0 to 6.0.
The most preferred pH range for such compositions is 5.5 to 5.9.

Table Y-1:
Composition of used for the study effect of pH on zinc di-12-hydroxystearate
particulate matter formation *

Component Concentration
W/V%

Travoprost 0.004%

Polyoxyl 40 Hydrogenated Castor Qil (HCO-40) | 0.5%

Boric Acid 1.0%

Zinc Chloride 0.0025%

Sorbitol 0.25%

Propylene Glycol 0.75%

Sodium Hydroxide/ Adjust pH.°

Hydrochloric Acid

Purified Water q.s. 100%

* These samples were spiked with HSA.
b pH was adjusted to pre-determined values between 5.5 to 6.5
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Table Y-2

Relationship Between pH and Particulate Matter Formation (by Microscopic
Observation) in Freshly Prepared Samples of Composition Containing HSA at

Room Temperature

Total Concentration of pH at which Particulate pH at which Particulate
HSA Matter " was not formed Matter ” was formed
5 ppm 6.00 6.10°
6.5 ppm 5.75 5.90
8 ppm 5.58 5.75

? Based on microscopic observation of white crystalline particles.
® Particles observed visually; hence were not checked microscopically.
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Example Z:

The tormulation shown below represents a further example ot a self-preserved
pharmaceutical composition of the present invention.

Example Z

Ingredients Conc. (w/v%)

Olopatadine

Hydrochloride 0.111

Propylene glycol 0.3

Boric Acid 1.0

Sodium Chloride 0.17

Zinc Chloride 0.0025

Sodium Hydroxide

Hydrochloric Acid Adjust pH 7.0

Purified Water QS 100

II. Physical Parameters

Osmolality (mOsm/kg) 267,268

Monovalent cation (Na)

concentration needed to adjust pH

of buffering anions 6.9 mM

PET Results 6h 24h | 7d | 144 | 28d

S.aureus 0.0 0.2 44 | 49 4.9

P. acruginosa 0.4 1.3 3.7 | 49 4.9

E. coli 0.7 0.8 50 50 5.0

C. albicans 0.1 | 0.5 1.3

A. niger 1.5 1.8 1.3
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Examples AA through AD

The tformulations in Examples AA and AB contain borate/polyol bufters,
whereas the formulations in Example AC and AD contain citrate and phosphate
bufters, respectively. All formulations contain 0.11 mM zinc (0.0015% zinc chloride).
The formulations in Examples AA and AB, which are representative of the
compositions of the present invention, satisfied USP preservative efficacy
requirements for the microorganisms tested. The formulations in Examples AC and
AD failed to satisty the USP preservative efficacy requirements, relative to all
microorganisms tested. The formulations in Examples AC and AD contained
multivalent buffering anions (i.e., citrate and phosphate, respectively) at
concentrations of greater than 5 mM. These results demonstrate the importance of
limiting the concentration of multivalent buffering anions in the compositions of the
present invention.
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Example AA AB AC AD
FID 109997 110009 110002 110013
Lot Number 05-42424 05-42421 05-42428 05-42432
Ingredient
Polyoxyl 40 Hydrogenated 0.5 0.5 0.5 0.5
Castor Oil (HCO-40)
Zinc Chloride 0.0015 0.0015 0.0015 0.0015
Boric Acid 1 1 None None
Propylene Glycol 0.4 0.4 0.4 0.4
Sodium Chloride None 0.2 None None
Sodium Citrate (Dihydrate) None None 0.215 None
Dibasic Sodium Phosphate None None None 0.156
(Anhydrous)
Sodium Hydroxide, and/or Adjust pH || Adjust pH to | AdjustpH | Adjust pH
Hydrochloric Acid to 7.0 7.0 to 7.0 to 7.0
Purified Water QS 100 % QS 100 % QS 100 % | QS 100 %
Osmolality 210 270 76 85
Monovalent cation (Na) conc. 4.4 mM 4.7 mM 20.4 mM* || 15.8 mM*
needed to adjust pH of
buffering anions
Microorganism Log Order Reductions
S. aureus 7D 4.8 4.8 0.9 0.9
14 D 4.8 4.8 4.8 3.5
28D 4.8 4.8 4.8 4.3
P.aeruginosa 7D 4.9 4.9 0.4 -0.3
14 D 4.9 4.9 0.5 -0.4
28D 4.9 4.9 0.3 -0.2
E. col 7D 4.4 4.4 -0.6 -0.9
14 D 4.4 4.4 -0.4 -0.8
28 D 4.4 4.4 -0.3 -0.5
C. albican 7D NT NT NT NT
14 D NT NT NT NT
28D NT NT NT NT
A. niger 7D NT NT NT NT
14 D NT NT NT NT
28D NT NT NT NT

* Calculated based on Pka and concentration of buffer used.
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We Claim:

1. A multi-dose, self-preserved ophthalmic composition, comprising zinc ions at a
concentration of 0.04 to 0.9 mM, wherein the concentration of anionic species present
in the composition is less than 15 mM.

2. A composition according to Claim 1, wherein the composition further
comprises an antimicrobial effective amount of borate.

3. A composition according to Claim 1, wherein the composition further
comprises a borate/polyol complex.

4. A composition according to Claim 3, wherein the polyol utilized in the
borate/polyol complex is propylene glycol.

S. A composition, according to Claim 3, wherein the polyol utilized in the
borate/polyol complex is propylene glycol and sorbitol.

6. A composition according to Claim 1, wherein the composition comprises zinc
ions at a concentration of 0.04 to 0.4 mM.

7. A composition according to Claim 6, wherein the concentration of buffering
anions in the composition is less than 5 mM.

8. A composition according to Claim 1, wherein the concentration of multivalent
metal cations other than zinc in the composition is less than 5 mM.

9. A composition according to Claim 1, wherein the concentration of 1onized salts
in the composition is less than 50 mM.

10. A composition according to Claim 1, wherein: (1) the concentration of zinc ions
in the composition is 0.1 to 0.4 mM; (ii) the concentration of multivalent buffering
anions in the composition is less than 5 mM; (ii1) the concentration of multivalent
metal cations in the composition is less than 5 mM; and (iv) the concentration of
1onized salts in the composition is less than 50 mM.
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11.  In a method of enhancing the antimicrobial activity of an aqueous ophthalmic
composition by including zinc ions in said composition, the improvement which
comprises utilizing the zinc ions in the composition at a concentration of 0.04 to 0.9
mM and limiting the concentration of buffering anions in the composition to less than
15 mM.

12.  The method of Claim 11, wherein the improvement further comprises including
a borate/polyol complex in said composition.

13.  The method of Claim 12, wherein the polyol utilized in said borate/polyol
complex is propylene glycol.

14 The method of Claim 11, wherein the concentration of zinc ions in the
composition is 0.04 to 0.4 mM.

15.  The method of Claim 14, wherein the concentration of buffering anions is less
than 5 mM.

16.  The method of Claim 11, wherein the improvement further comprises limiting
the concentration of multivalent cations other than zinc in the composition to less than
5 mM.

17.  The method of Claim 11, wherein the improvement further comprises limiting
the concentration of 1onized salts in the composition to less than 50 mM.

18. The method of Claim 11, wherein zinc 1ons are utilized at a concentration of
0.1 to 0.4 mM, the concentration of multivalent buffering anions in the composition is
limited to a concentration of less than 5 mM, the concentration of multivalent metal
cations other than zinc in the composition is limited to a concentration of less than 5
mM, and the concentration of ionized salts in the composition is limited to a
concentration of less than 50 mM.

41

000051



10

15

Docket No. 3205 US Filed Electronically
September 20, 2007

Abstract

The present invention is directed to the provision of multi-dose, self-preserved
ophthalmic compositions. The compositions possess sufficient antimicrobial activity
to satisfy USP preservative efficacy requirements, as well as similar preservative
standards (e.g., EP and JP), without requiring the presence of conventional anti-
microbial preservative agents, such as benzalkonium chloride. The compositions are
effectively preserved by a balanced 1onic buffer system containing zinc ions at a
concentration of 0.04 to 0.9 mM, preferably 0.04 to 0.4 mM. One aspect of the
balanced bufter system is limitation of the amount of buffering anions present to a
concentration of 15 mM or less, preferably 5 mM or less. In a preferred embodiment,
the compositions also contain borate or, most preferably, one or more borate/polyol
complexes. The use of propylene glycol as the polyol in such complexes is strongly
preferred. Limiting the amount of divalent metals other than zinc and the amount of
1onized salts present has also been determined to be important to maximize the
antimicrobial activity of the balanced buffer systems.
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FIG. 1
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Figure 1: Amount of 1 N Sodium Hydroxide needed to adjust pH of 1Kg
solution of Boric Acid (0.25%) in presence of mannitol, sorbitol or propylene glycol.
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FIG. 2
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Figure 2: Amount of 1 N Sodium Hydroxide needed to adjust pH of 1Kg
solution of Boric Acid (0.25%) in presence of propylene glycol.
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FIG. 3
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Figure 3: Amount of 1 N Sodium Hydroxide needed to adjust pH of 1Kg
solution Boric Acid (1%) in presence of different concentrations of sorbitol...
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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
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applications filed after June 30, 2003, none are enclosed. Only copies of cited forcign patent
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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 informaticn 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
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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 collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or 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.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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 for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

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.

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 abandcned 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Bhagwati Kabra et al.

U.S. Serial No. 11/858,781 CERTIFICATE OF FILING VIA EFS-WEB
Confirmation No.: 3372 1 hereby certify that this correspondence is being

submitted to the Mail Stop Amendment;
Commissioner for Patents, P.O. Box 1450,

Filed: September 20, 2007 Qlli:tja;g.na, VA. 22313-1450 via EFS-Web on
September 18, 2009.
Examiner: Arnold, Emst V. By: /Barbara McKenzie/

Barbara McKenzie

Group Art Unit: 1616

For: SELF PRESERVED AQUEOUS PHARMACEUTICAL COMPOSITIONS

PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. 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 5 of this paper.
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U.S. Serial No.: 11/858,781
Filed: September 20, 2007
Page 2

AMENDMENTS TO THE CLAIMS

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

application:

Claim 1 (original): A multi-dose, self-preserved ophthalmic composition, comprising
zinc ions at a concentration of 0.04 to 0.9 mM, wherein the concentration of anionic
species present in the composition is less than 15 mM.

Claim 2 (original): A composition according to Claim 1, wherein the composition
further comprises an antimicrobial effective amount of borate.

Claim 3 (original): A composition according to Claim 1, wherein the composition
further comprises a borate/polyol complex.

Claim 4 (original): A composition according to Claim 3, wherein the polyol utilized
in the borate/polyol complex is propylene glycol.

Claim 5 (original): A composition, according to Claim 3, wherein the polyol utilized
in the borate/polyol complex is propylene glycol and sorbitol.

Claim 6 (original): A composition according to Claim 1, wherein the composition
comprises zinc ions at a concentration of 0.04 to 0.4 mM.

Claim 7 (original): A composition according to Claim 6, wherein the concentration
of buffering anions in the composition is less than 5 mM.

Claim 8 (original): A composition according to Claim 1, wherein the concentration
of multivalent metal cations other than zinc in the composition is less than 5 mM.

Claim 9 (original): A composition according to Claim 1, wherein the concentration
of ionized salts in the composition is less than 50 mM.
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U.S. Serial No.: 11/858,781
Filed: September 20, 2007
Page 3

Claim 10 (original): A composition according to Claim 1, wherein: (i) the
concentration of zinc ions in the composition is 0.1 to 0.4 mM; (ii) the concentration
of multivalent buffering anions in the composition is less than 5 mM; (iii) the
concentration of multivalent metal cations in the composition is less than 5 mM; and
(iv) the concentration of ionized salts in the composition is less than 50 mM.

Claims 11-18 (cancelled)

Claim 19 (new): A multi-dose, self-preserved ophthalmic composition, comprising
zinc ions at a concentration of 0.04 to 0.4 mM, wherein the concentration of anionic
species present in the composition is less than 15 mM and wherein the composition
exhibits sufficient antimicrobial activity to allow the compositions to satisfy the USP
27 preservative efficacy requirements.

Claim 20 (new): A composition according to Claim 19, wherein the composition
further comprises a borate and a polyol for forming a borate/polyol complex.

Claim 21 (new): A composition according to claim 20, wherein the concentration
of borate in the composition is 0.1 to about 2.0% w/v and the concentration of polyol
in the composition is 0.25 to 2.5% w/v.

Claim 22 (new): A composition, according to Claim 21, wherein the polyol
utilized in the borate/polyol complex is propylene glycol and/or sorbitol.

Claim 23 (new): A composition according to Claim 19, wherein the concentration
of buffering anions in the composition is less than 5 mM.

Claim 24 (new): A composition according to Claim 19, wherein the concentration
of ionized salts in the composition is less than 50 mM.

Claim 25 (new): A composition according to Claim 19, wherein: (i) the
concentration of multivalent buffering anions in the composition is less than 5 mM,;
(ii) the concentration of multivalent metal cations in the composition is less than 5
mM; and (iii) the concentration of ionized salts in the composition is less than 50 mM.

000089



U.S. Serial No.: 11/858,781
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Page 4

Claim 26 (new): A multi-dose, self-preserved ophthalmic composition, comprising

zinc ions at a concentration of 0.04 to 0.4 mM; and

a borate and a polyol for forming a borate/polyol complex, the borate being
present in the composition at a concentration of 0.1 to 2.0% w/v and the polyol being
present in the composition at a concentration of 0.25 to 2.5% w/v;

wherein: (i) the concentration of anionic species present in the composition is
less than 15 mM; and (ii) the composition exhibits sufficient antimicrobial activity to
allow the compositions to satisfy the USP 27 preservative efficacy requirements.

Claim 27 (new): A composition, according to Claim 26, wherein the polyol
utilized in the borate/polyol complex is propylene glycol and/or sorbitol.

Claim 28 (new): A composition according to Claim 27, wherein the concentration
of buffering anions in the composition is less than 5 mM.

Claim 29 (new): A composition according to Claim 26, wherein the concentration
of ionized salts in the composition is less than 50 mM.

Claim 30 (new): A composition according to Claim 28, wherein: (i) the
concentration of multivalent buffering anions in the composition is less than 5 mM;
(ii) the concentration of multivalent metal cations in the composition is less than 5
mM; and (iii) the concentration of ionized salts in the composition is less than 50 mM.
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U.S. Serial No.: 11/858,781
Filed: September 20, 2007
Page 5

REMARKS

Claims 1-10 are original, claims 11-18 are canceled. Applicants have added new
claims 19-30.

Applicants respectfully request 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 of Alcon Laboratories, Inc.

Respectfully submitted,

ALCON RESEARCH, LTD.

/7 Spbtnber U7 M %%44

Date Scott A. Chapple, ng:nt
Reg. No. 46,287

Address for Correspondence:
Scott A. Chapple
Alcon Research, Ltd.
6201 S. Freeway, Mail Code TB4-8
Fort Worth, TX 76134-2099
Phone: 817-615-5288

Attorney Docket: 3205US
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Application No. Applicant(s)

. 11/858,781 KABRA ET AL.
Interview Summary Examiner Art Unit
ERNST V. ARNOLD 1616

All participants (applicant, applicant’s representative, PTO personnel):

(1) ERNST V. ARNOLD. (3) .
(2) Scott Chapple. (4) .

Date of Interview: 22 September 2009.

Type: a)X] Telephonic b)[] Video Conference
c) Personal [copy given to: 1)[] applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)] No.
If Yes, brief description:

Claim(s) discussed: 1,79 and 26.
Identification of prior art discussed:

Agreement with respect to the claims f)[_] was reached. g)[X] was not reached. h)[_] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: As a courtesy to Applicant, the Examiner granted this pre-examination interview.
Applicant discussed example 18 on page 23 of WO 2005097067 Xia et al. where 0.0065 wt% Zinc was used in the
composition. Applicant discussed that their composition uses less zinc and that borate in combination with zinc
enhances the zinc antimicrobial ability. The Examiner said that all of these points would be taken into consideration
upon examination .

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE 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. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Ernst V Arnold/
Primary Examiner, Art Unit 1616

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20090923
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Application No. Applicant(s)
11/858,781 KABRA ET AL.
Office Action Summary Examiner ArtUnit
ERNST V. ARNOLD 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

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

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) fledon _____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-10 and 19-30 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 7-10 and 19-30 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[X] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 20 September 2007 is/are: a)[_] accepted or b)[X] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] 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) x Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 2. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100412
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Application/Control Number: 11/858,781 Page 2
Art Unit: 1616

DETAILED ACTION

Claims 11-18 have been cancelled. Claims 1-10 and 19-30 are pending and

under examination.

Drawings

The drawings are objected to because the Figure captions belong in the body of
the specification under “Brief Description of the Drawings" section. Corrected drawing
sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office action to
avoid abandonment of the application. Any amended replacement drawing sheet should
include all of the figures appearing on the immediate prior version of the sheet, even if
only one figure is being amended. The figure or figure number of an amended drawing
should not be labeled as “amended.” If a drawing figure is to be canceled, the
appropriate figure must be removed from the replacement sheet, and where necessary,
the remaining figures must be renumbered and appropriate changes made to the brief
description of the several views of the drawings for consistency. Additional replacement
sheets may be necessary to show the renumbering of the remaining figures. Each
drawing sheet submitted after the filing date of an application must be labeled in the top
margin as either “Replacement Sheet” or “New Sheet” pursuant to 37 CFR 1.121(d). If
the changes are not accepted by the examiner, the applicant will be notified and
informed of any required corrective action in the next Office action. The objection to the

drawings will not be held in abeyance.
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Application/Control Number: 11/858,781 Page 3
Art Unit: 1616

Specification
The disclosure is objected to because of the following informalities: Figures 1,2

and 3 are directed to:

e wovded 1 adjust pH of 1K

o, sorbite] oy propyions phvesd,

Fignse U Awwust of ¥ N Sodium Hwdrox

sotabon of Borle Aokd (R2ENG i prosense of wann

But the specification states:

Briel Dexeriptinn of the Drawings

¥ Figures 13 are gvaphiz showing e intoraction of borks aoid and various

posdvala.

The specification and the Figures are not in agreement.
Appropriate correction is required. The Examiner also assumes Applicant will

note the plurality of periods in caption of Figure 3 and correct that as well.
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Application/Control Number: 11/858,781 Page 4
Art Unit: 1616

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

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

Claim 7 recites the limitation "the concentration of buffering anions" in lines 1-2.
There is insufficient antecedent basis for this limitation in the claim.

Claim 8 recites the limitation "the concentration of multivalent metal cations" in
lines 1-2. There is insufficient antecedent basis for this limitation in the claim.

Claim 9 recites the limitation "the concentration of ionized salts" in lines 1-2.
There is insufficient antecedent basis for this limitation in the claim.

Claim 10 recites the limitation " the concentration of buffering anions; the
concentration of multivalent metal cations; the concentration of ionized salts" in lines 2-
5. There is insufficient antecedent basis for this limitation in the claim.

Claim 23 recites the limitation the concentration of buffering anions" in lines 1-2.
There is insufficient antecedent basis for this limitation in the claim.

Claim 24 recites the limitation "the concentration of ionized salts" in lines 1-2.
There is insufficient antecedent basis for this limitation in the claim.

Claim 25 recites the limitation " the concentration of buffering anions; the
concentration of multivalent metal cations; the concentration of ionized salts" in lines 1-
4. There is insufficient antecedent basis for this limitation in the claim.

Claim 28 recites the limitation "the concentration of buffering anions" in lines 1-2.

There is insufficient antecedent basis for this limitation in the claim.
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Claim 29 recites the limitation "the concentration of ionized salts" in lines 1-2.
There is insufficient antecedent basis for this limitation in the claim.

Claim 30 recites the limitation " the concentration of buffering anions; the
concentration of multivalent metal cations; the concentration of ionized salts" in lines 1-

4. There is insufficient antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claims 1-3 and 8-10 are rejected under 35 U.S.C. 102(b) as being anticipated by
Olejnik et al. (US 5597559).

Olejnik et al. disclose ophthalmic formulations with zinc ions at an approximate
concentration of human tear fluid, sorbitol, and borate with a pH of about 7.0 to 7.5
(Abstract and claims 1, 5-11 and 15). It is the Examiner’s position that a an approximate
concentration of human tear fluid anticipates the instant range of 0.04 to 0.9 mM in the
absence of evidence to the contrary. Since the amount of anions is less than 15 mM
then instant claim 1 is anticipated. Zinc chloride has a molecular weight of 136.3 g/mol.
Since the amount of zinc salt can be 0.01 to 0.50 weight percent (claim 8) then the
concentration of zinc ions can be calculated in 100 ml solution (assuming 100 mi

aqueous solution is about 100 g) as:
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(0.5 g ZnCl2/136.3 g/mol) = 0.0036 moles/0.11 = 0.03 M = 30 mM

(0.01 g ZnCI2/136.3 g/mol) = 0.000073 moles/0.11 = 0.0007 M = 0.7 mM

Olejnik et al. discloses that borate is antimicrobial and anticipates instant claim 2.
Sorbitol is a polyol and inherently forms a complex with borate to anticipate instant claim
3. Polypropylene glycol is disclosed (claim 3). Since there are no other multivalent metal
cations, then instant claim 8 is anticipated. The salt concentration is less than 50 mM
and anticipates instant claims 9 and 10.

Olejnik et al. teach generating 0.05 to 3.0 wt% borate in the composition (claim
11) and has an embodiment with 0.12 wt% sodium borate (claim 14).

Olejnik et al. teach that the sorbitol can be present from 0.01 to 0.1 wt% (claims 1
and 5) and the polyalkylene glycol (a polyol) can be present from 0.5 to 2.0 wt% (claim

1) and polyethylene glycol (a polyol) can be present from 0.5 to 2.0 wt% (claim 4).

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.
2. Ascertaining the differences between the prior art and the claims at issue.
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3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.

Claims 1-10 and 19-30 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Chowhan et al. (US 6503497) and Olejnik et al. (US 5597559) and
Kross (US 5820822).

This application currently names joint inventors. In considering patentability of
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of
the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)
prior art under 35 U.S.C. 103(a).

Applicant claims:

Chaes T {oniginaly A wmaltbdoss, selfproserved opbthalmic composition, comprising

W nns a8 8 concestrabion of L34 e 008 mbd, wherstr the concentration of aalonge

spiscles present i the compesion ts ke than 15 mdd

T

Determination of the scope and content of the prior art

(MPEP 2141.01)

The reference of Olejnik et al. is discussed in detail above and that discussion is

hereby incorporated by reference.
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Chowhan et al. teach borate-polyol complexes in ophthalmic compositions (title
abstract and claims 1-45). Chowhan et al. teach using from 0.5 to 6 wt% or the narrower
reange of 1.0 to 2.5 wt% of a borate polyol complex to enhance the antimicrobial
activityof the composition (claims 1 and 8). Sorbitol and propylene glycol and mannitol
are taught as the polyols (claims 3-7). Chowhan et al. teach adding another
antimicrobial agent (claim 17). There are no multivalent metal ions present; the
concentration of ionized salt is less than 50 mM and the concentration of buffering
anions is less than 5 mM.

Kross teaches that zinc chloride is a known antibacterial agent (Abstract ; column
9, lines 1-5; and claims 1-17).

Ascertainment of the difference between the prior art and the claims
(MPEP 2141.02)

1. The difference between the instant application and Chowhan et al. is that
Chowhan et al. do not expressly teach adding zinc ions at a concentration of 0.04 to
0.4 mM or 0.9 mM or meeting the USP 27 requirements. This deficiency in Chowhan et

al. is cured by the teachings of Olejnik et al. and Kross.

Finding of prima facie obviousness
Rational and Motivation (MPEP 2142-2143)

1. It would have been obvious to one of ordinary skill in the art at the time the

claimed invention was made to add zinc ions in the amount instantly claimed, as
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suggested by Olejnik et al. and Kross, to the composition of Chowhan, and produce the

instant invention.

One of ordinary skill in the art would have been motivated to do this because
Chowhan et al. teach one of ordinary skill in the art to add other antimicrobial agents
and Olejnki et al. and Kross establish that not only is zinc known as an antimicrobial
agent but it is also used in ophthalmic compositions. With respect to the concentration
of the zinc ions present, Olejnik et al. teach an approximate concentration to human tear
fluid as discussed above. With respect to the lower amount of 0.4 mM zinc ions it is the
Examiner’s position that this amount is obvious over Olejnik et al. From MPEP 2144.05:
“Similarly, a prima facie case of obviousness exists where the claimed ranges and prior
art ranges do not overlap but are close enough that one skilled in the art would have
expected them to have the same properties. Titanium Metals Corp. of America v.
Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985).”

With respect to the USP 27 requirements, these are intrinsically met with the
composition in the absence of evidence to the contrary.

In light of the forgoing discussion, the Examiner concludes that the subject
matter defined by the instant claims would have been obvious within the meaning of 35
USC 103(a).

From the teachings of the references, it is apparent that one of ordinary skill in

the art would have had a reasonable expectation of success in producing the claimed

invention. Therefore, the invention as a whole was prima facie obvious to one of
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ordinary skill in the art at the time the invention was made, as evidenced by the

references, especially in the absence of evidence to the contrary.

Conclusion

No claims are allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Ernst V. Arnold whose telephone number is 571-272-
8509. The examiner can normally be reached on M-F (7:15 am-4:45 pm).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/Ernst V Arnold/
Primary Examiner, Art Unit 1616
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Application No. Applicant(s)

. 11/858,781 KABRA ET AL.
Interview Summary Examiner Art Unit
ERNST V. ARNOLD 1616

All participants (applicant, applicant’s representative, PTO personnel):

(1) ERNST V. ARNOLD. (3)Bhagwati Kabra (on telephone).
(2) Scott Chapel. (4) .

Date of Interview: 5/12/10.

Type: a)[] Telephonic b)[] Video Conference
¢)X Personal [copy given to: 1)[] applicant  2)[X] applicant’'s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)] No.
If Yes, brief description:

Claim(s) discussed:

Identification of prior art discussed:

Agreement with respect to the claims f)[_] was reached. g)[_] was not reached. h)[_] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: 1) Applicant discussed their invention. 2) Discussed the rejections of record in
detail. 3). Discussed importance of the buffering anions. 4). Discussed USP 27 standard and Olejnik does not meet it.

5) Discussed claim 26 and the Examiner will review the patentability of this claim and report to Applicant in 2 weeks
time..

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE 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. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Ernst V Arnold/
Primary Examiner, Art Unit 1616

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20100512
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

— Name of applicant

— Name of examiner

— Date of interview

— Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

8) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Examiner-Initiated Interview Summary

Application No.

Applicant(s)

11/858,781 KABRA ET AL.
Examiner Art Unit
ERNST V. ARNOLD 1616

All Participants:

(1) ERNST V. ARNOLD.

(2) Scott Chapel.
Date of Interview: 26 May 2010

Type of Interview:
X Telephonic
[] video Conference
[] Personal (Copy given to: [ ] Applicant

Exhibit Shown or Demonstrated: [] Yes
If Yes, provide a brief description:

Part I.

Rejection(s) discussed:

Claims discussed:
26-30

Prior art documents discussed:

Part Il.

Status of Application:

@) —.
4) .

Time:

[] Applicant’s representative)

I No

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:

See Continuation Sheet

Part Ill.

[ 1t is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance
of the interview in the Notice of Allowability.

X It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview

did not result in resolution of all issues. A brief summary by the examiner appears in Part Il above.

/Ernst V Arnold/
Primary Examiner, Art Unit 1616

(Applicant/Applicant’s Representative Signature — if appropriate)

U.S. Patent and Trademark Office

PTOL-413B (04-03) Examiner Initiated Interview Summary
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Continuation Sheet (PTOL-413B) Application No. 11/858,781

Continuation of Substance of Interview including description of the general nature of what was discussed: As a follow
up from the previous interview, the Examiner stated that claim 26, with appropriate arguments, would overcome the
103 rejection of record and appears to be allowable. The Examiner pointed out a possible 112 second paragraph issue
with claims 29 and 30 where the concentration of the ionized salts in the composition is less than 50 mM. This could
mean that there is 24 mM cationic species and 24 mM anionic species which would be greater than the "less than 15
mM" anionic species of claim 26. Applicant will consider some claim amendments and submit those amendments and
arguments for the Examiner's consideration.

000129



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inrc: Bhagwati P. Kabract al.

.S, Serial No. 11/858,781 CERTIFICATE OF FILING VIA EFS-WEB

o~ . . T hereby certify that this correspondense v being
Confirmation No.; 3372 subrnitied o the Mail Stop  Amendment;
Comnissioner  {or Patents, PO, Box 145G,
. Alexancdiia, WA, 22313-1450 via EFS-Web on
Filed: September 20, 2007 this dete:

June B, 2010,

Examiner: Amold, Emst V. By /Barhara MoK anzie!
Barbara MoKenzie

Group Art Unit: 1616

For:  SELF PRESERVED AQUEOUS PHARMACEUTICAL COMPOSITIONS

AMENDMENT AND RESPONSE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450C

Dear Sir:

This paper is submitted in response to the Office Action dated April 14, 2010, for which
the three-month date for response is July 14, 2010,

Applicants believe that no extension of time is required. However, if the U8, Patent
COffice deems any fees to be deficient or absent, consider this paragraph such a request and

authorization fo deduct said fees from Alcon Laboraiories, Inc. Deposit Account No. $18682.

Applicants respectfully request the Examiner to please enter the following amendments

and consider the following remarks relative to the above-identified application.

Amendments to the specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims that begins on page 3 of

this paper.

Remarks begin on page & of this paper,
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U8, Serial No.: 11/858,781
Filed: September 20, 2007
Page 6

REMARES

Applicants thank Examiner Arnold for the courtesies extended to the undersigned during
a personal interview conducted on May 12, 2010 and a follow-up telephonic interview
conducted on May 26, 2010. The Office Action objected to the drawings and rejected claims
1-1¢ and 19-30. By this amendment, Applicants have amended claims 28 and 30, cancelled

claime 1-1G and 19-25 and have added new claims 31-40.

1. Ohbiections 1o the Drawings

The Office Action objected to the Drawings suggesting that the description in the
actual figures did not correspond to the description in the Brief Description of Drawings.
Without acquiescing in this objection, Applicants have amended the Brief Description of
Drawings to overcome the objection. Applicants also submit herewith replacement pages of
drawings to place proper numbering at the top of the drawings and to remove the excess

periods of the Fig. 3 description as suggested by the Office Action.

il Claim Rejection under 35 USC 112

The Office Action rejected claims 7, 8, 9, 10, 23, 24, 25, 28, 29 and 30 under 35 USC
112. Claims 7, 8, 9, 10, 23, 24, 25 and 29 have been canceled making those rejections moot.

Claims 28 and 30 have been amended to overcome their respective rejections.

Tii. Claim Rejections under 35 USC 103

The Office Action rejected claims 1-10 and 19-30 as being anticipated by or obvious
in view of one or more of Olejnik et al. (US 5597559), Chowhan ot al. (US 6503497) and
Kross (US 5820822). Without acquiescing in these rejections, Applicants have canceled

claims 1-10 and 19-25 and have added new claims 31-40.

THE INTERVIEWS: During the personal interview conducted on May 12, 2010 and

the follow-up telephonic interview conducted on May 26, 2010, the patentability of the
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U.S, Reriat No.: 11/858,781
Filed: September 20, 2007

3 o ox
Page 7

claims was discussed. As suggested by Examiner’s Interview Summary dated May 28, 2010,

it was agreed that claim 26 of the present application and its dependents would be allowable

upon the presentation of proper arguments. Applicants provide those arguments below. It

was also agreed that Examiner Arnold would phone the undersigned if any issues remained

after submission of the present amendment.

1y

2}
Nt

3)

The inventors of the present application, through the maintenance of a low level of
anionic species, have been able to achieve high levels of antimicrobial activity
with very low levels of zinc. As recited in the claim 26, the composition includes,
“zinc ions at a concentration of 0.04 to 0.4 mM”.

Olejnik teaches away from the concentration of zinc recited in claim 26 of the
present application. In particular, Olejnik teaches toward ionic salt concentrations
of 0.01 to 0.50 weight percent {see col.2, lines 45-52 of Olejnik}. Moreover, as
evidenced by at least example 1, Olejnik teaches toward relatively high levels of
ionic salt, particularly Potassium Chloride. Thus, Olejnik teaches away from the
zinc level in claim 26 of the present application.

Additionally, Claim 26 of the present application is recited as satistying the USP
27 preservalive sfficacy requirements. Olejnik is designed to have a much shorter
duration of preservation than would be required by the USP. At column 6, lines
20-25, Oleinik reads, “Staphylococcus aureus and A. niger did not proliferate in
the tear formulation, however, there was a resurgence in counts for E. Coli, P,
aeruginosa and C. albican by seven day post inoculation.” Moreover, at col. 10,
line 66 to column 11, line 2, Olejnik reads, “Thus, the presently preferred
formulation is suited to use in a multi-does container for a limited re-use period,
preferably less than about 72 hours.” The skilled artisan will quickly recognize

that the USP standards require longer periods of preservation.

In summary, Oleinik does not contemplate a compesition having the low levels of zinc and

preservation efficacy recited in claim 26, In fact, Olejnik teaches away from such a

composition. Moreover, the other references cited by the Office Action do not cure the lack

of disclosure and improper teachings of Olejrk.
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1.8, Serial Me.: 118538781
Filed: September 20, 2007
Page ¥

V. New Clauns

Applicant have mided claims 31 - 40 o address various aspecty of the present invention
and, in cortmin instances, o even further detail the fnventive concept of the presemt
application. Support for claims 31, 3 and 33 can be found at least af page 13, Hoes 10415,
Support Tor claim 34 can be found at least at page 14, laes 29-31. Support for claim 38 van
be found ai least ab page 14, lines 22-24, Support for claims 36-40 can be found at the

Jocations discussed above, original claim 10, page 9 and lines 1-4 and lines 26-33,
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CONCLUSION

Should the Examiner have any guestions regasding this Amendment, please feel free

o contaet the undersigned dttormey st the phone number listed below,

Respectinlly subinitted,

Alcon Rescarch, Lid,
&
35?'

£ <
F 33*’1%?; Corg

_}?

o
Y

June 8. 2010

o T Soott S _Chébpl
Rap. No. 46287

Attachment: Replacement Drawings

Addraes fa O 3
Beeit A Chapple IR Legal
&5\.&?‘"& f’it\”"\ vy L
}us’t \\, mm, TR To1i4-2008
Thoty STH013-3288

Adwaney Dockets 1208
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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
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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U.S. Serial No.: 11/858,781
Filed: September 20, 2007
Page 2

AMENDMENTS TO THE SPECIFICATION

Please revise the paragraph beginning at page 6, line 20 as follows:

Figure 1 is a graph showing the amount of .1 N Sodium Hydroxide needed to adjust

pH of 1Kg solution -of Boric Acid (0.25%) in presence of mannitol, sorbitol or propylene

glycol.

Figure 2 is a graph showing the amount of 1 N Sodium Hydroxide needed to adjust

pH of 1K g solution of Boric Acid (0.25%) in presence.of propylene glycol.

Figure 3 is a graph showing the amount of 1 N Sodium Hydroxide needed to adiﬁst

pH of 1Kg solution Boric Acid (1%) in presence of different concentrations of sorbitol.
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U.S. Serial No.: 11/858,781
Filed: September 20, 2007
Page 3

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 (previously presented): A multi-dose, self-preserved ophthalmic composition,
. comprising
' zinc ions at a concentration of 0.04 to 0.4 mM; and
a borate and a polyol for forming a borate/polyol complex, the borate being present in
" the composition at a concentration of 0.1 to 2.0% w/v and the polyol being present in the
composition at a concentration of 0.25 to 2.5% w/v;
wherein: (i) the concentration of anionic species present in the composition is less
than 15 mM; and (ii) the composition exhibits sufficient antimicrobial activity to allow the
compositions to satisfy the USP 27 preservative efficacy requirements.

Claim 27 (previously presented): A composition, according to Claim 26, wherein the polyol

utilized in the borate/polyol complex is propylene glycol and/or sorbitol.

Claim 28 (currently amended): A composition according to Claim 27, wherein the
composition has a concentration of buffering anions in-the-eompesition that is less than 5
mM. '

Claim 29 (canceled)

Claim 30 (currently amended): A composition according to Claim 28, wherein: (i) the

_ composition has a concentration of multivalent buffering anions in-the-eompesition- that is
less than 5 mM; and (ii) the composition has a concentration of multivalent metal cations i

the-compesitien that is less than 5 mM;-end—(iii}the—coneentration-of ionizedsalts-in—the

Claim 31 (new): A compositioh according to Claim 26 further comprising a therapeutic

agent.
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Claim 32 (new): A composition according to Claim 26 further comprising a therapeutic
agent sclected from the group consisting of bimatoprost, latanoprost, travoprost and.

unprostone.

Claim 33 (new): A composition according to Claim 32 wherein the composition includes the

travoprost.

Claim 34 (new): A composition according to Claim 26 wherein the composition has a pH
from 5.5 to 5.9.

Claim 35 (new): A composition according to Claim 26 further comprising a non-ionic

surfactant.

Claim 36 (new): A composition according to Claim 26 further comprising:
a therapeutic agent; and
a non-ionic surfactant;

wherein:

i. the composition has a pH from 5.5 t0 5.9;

ii. the composition has a concentration of multivalent buffering anions that is less
than 5 mM;

iii. the composition has a concentration of multivalent metal cations that is less
than 5 mM; o

iv. the borate is present in the composition at a concentration of 0.5 to 1.2% w/v;
and

v. the polyol includes propylene glycol and the propylene glycol is present in the

composition at a concentration of 0.25 to 1.25% w/v.

Claim 37 (ncw): A composition according to Claim 36 wherein the therapeutic agent is
selected from the group consisting of bimatoprost, latanoprost, travoprost and unprostone.

Claim 38 (new): A composition according to Claim 36 wherein the therapeutic agent is

travoprost.
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Claim 39 (new): A composition according to claim 38 wherein the non-ionic surfactant is

polyoxyl 40 hydrogenated castor oil.

Claim 40 (new): A composition according to claim 36 wherein the zinc ions are provided by

zinc chloride.

000146



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

26356 7590 08/27/2010 | EXAMINER |
ALCON ARNOLD, ERNST V
IP LEGAL, TB4-8 | ART UNIT PAPER NUMBER |

6201 SOUTH FREEWAY

FORT WORTH, TX 76134 1613

DATE MAILED: 08/27/2010

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/858.,781 09/20/2007 Bhagwati P. Kabra 3205US 3372
TITLE OF INVENTION: SELF PRESERVED AQUEOUS PHARMACEUTICAL COMPOSITIONS

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 11/29/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 000147



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

26356 7590 08/27/2010
Certificate of Mailing or Transmission
ALCON I hereby certify that this Fee(s) Transmittal is being deposited with the United
IP LEGAL. TB4-8 States Postal Service with sufficient postage for first class mail in an envelope
4 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
6201 SOUTH FREEWAY transmitted to the USPTO (571) 273-2885, on the date indicated below.
FORT WORTH, TX 76134 o
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/858.,781 09/20/2007 Bhagwati P. Kabra 3205US 3372

TITLE OF INVENTION: SELF PRESERVED AQUEOUS PHARMACEUTICAL COMPOSITIONS

| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 11/29/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ARNOLD, ERNST V 1613 424-078040
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 1.311. 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 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending 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 toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB (14633 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/858,781 09/20/2007 Bhagwati P. Kabra 3205US 3372
26356 7590 08/27/2010 | EXAMINER |
ALCON ARNOLD, ERNST V
IP LEGAL, TB4-8 | ART UNIT PAPER NUMBER |

6201 SOUTH FREEWAY
FORT WORTH, TX 76134

1613
DATE MAILED: 08/27/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 510 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 510 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101  or
(571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 000149



Application No. Applicant(s)

) N 11/858,781 KABRA ET AL.
ERNST V. ARNOLD 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 6/8/10.

2. X The allowed claim(s) is/are 26-28 and 30-40 [renumbered as 1-14] .

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[d Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [X] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [ to Paper No./Mail Date .

(b) { including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [X] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
[Ernst V Arnold/
Primary Examiner, Art Unit 1616
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100816
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DETAILED ACTION

Claims 1-25 and 29 have been cancelled. Claims 31-40 are new. Claims 26-28

and 30-40 are pending and under examination.

Withdrawn rejections:

Applicant's amendments and arguments filed 6/8/10 are acknowledged and have
been fully considered. Any rejection and/or objection not specifically addressed below is
herein withdrawn. Claims 1-3 and 8-10 were rejected under 35 U.S.C. 102(b) as being
anticipated by Olejnik et al. (US 5597559). Applicant’s amendments have overcome this
rejection. Claims 1-10 and 19-30 were rejected under 35 U.S.C. 103(a) as being
unpatentable over Chowhan et al. (US 6503497) and Olejnik et al. (US 5597559) and

Kross (US 5820822). Applicant’s arguments have overcome this rejection.

This application is in condition for allowance except for the following formal
matters:
The figure captions remain in the Figures. There should be no captions in the

Figures.

Orawings

The drawings are objecied o barause the Fgure captions belong in the bhody of

1 uader "Brief Da et of the Drawd

Prosecution on the merits is closed in accordance with the practice under Ex parte

Quayle, 25 USPQ 74, 453 0.G. 213, (Comm’r Pat. 1935).
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A shortened statutory period for reply to this action is set to expire TWO

MONTHS from the mailing date of this letter.

Double Patenting

The Examiner notes possible double patenting with later filed 12/441995 claims 1
and 3-5 drawn to a multi-dose, self preserved ophthalmic composition comprising a
borate/polyol complex and zinc ions and later filed 12/441742 claims 1-4 drawn to a
multi-dose, self preserved pharmaceutical compositions with zinc ions and borate/amino
alcohol system. From MPEP 804: If "provisional" ODP rejections in two applications are
the only rejections remaining in those applications, the examiner should withdraw the
ODP rejection in the earlier filed application thereby permitting that application to issue
without need of a terminal disclaimer. Accordingly, this application is allowed without

the need of a terminal disclaimer.

Allowable Subject Matter
The following is an examiner’s statement of reasons for allowance: the closest
prior art of Chowhan et al. (US 2002/0123482) does not teach or suggest, alone or in
combination, the instant multi-dose, self-preserved ophthalmic composition with less
than 15 mM anionic species. Chowhan et al. teach a composition comprising zinc, boric

acid and glycerin in claim 16:
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However, just the sodium chloride is present at about 68 mM and there is no
teaching or suggestion to lower the anionic species (i.¢., chloride) to less than 15 mM and
still retain the USP 27 standard. In fact, it is surprising that Applicant can use about half
as much zinc as Olejnik et al. (US 5597559) and obtain a much greater duration of
preservative effect. In contrast Olejnik et al. teach only 72 hours of efficacy, which
clearly does not meet USP 27 standards as shown by Applicant. Therefore, the Examiner
deems the instant invention free of the art.

Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Conclusion

Claims 26-28 and 30-40 [renumbered as 1-14] are allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ERNST V. ARNOLD whose telephone number is
(571)272-8509. The examiner can normally be reached on M-F 7:15-4:45.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call

800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Ernst V Arnold/
Primary Examiner, Art Unit 1616
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Type, Less toxic than the antifreeze based on

\ i+
W = VY

[P
- OOTRER

L

Hiah strengih denial imprassion composition -
S Patent 46480086 ...

Zinc borate has been found to be especially effective
in contributing gel strength ... Example 1 is duplicated

Expart Roviows - Expert Review of

Cehthalmology - 2034363 - Full Text
Oy MY K OR - @007 - Cilad by 1 - R

Feb 1, 2009 ... The combination of zinc, borate,
propylene glycol and sorbitol is known to be effective
at preventing both bacterial and fungal ...

Handbook of praservatives - Gooale Books
Result

by o oNon
W T AEN -

1332-07-6 Zinc borate (anhyd.) 822-16-2 Sodium
stéarate 1085-98-9 Dichlofluanid 1314-13-2 Sodium
hydroxide 1332-14-5 Copper sulfate, tribasic 824-35-
1...

Zinc Acetale - Zine Acelate
Manufacturers Zing Acetate Suppliers ...
Engaged in trading of zinc acetate, zinc nitrate, zinc
borate, magnesium oxide, ... Manufacture and export
acetic acid, ethylene glycol, propylene glycol, ...

Treated Wood

Jun 22, 2010 ... Sodium borate and zinc borate are
two available compounds. ..... propylene glycol must
be selected to assist the borate's diffusion through ...
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Handbook of Sealant Technelogy - Google

Hooks Result
KoL M AT G
and wettlng agent 1-5 wt% plasticizer 0-2 wt%

propylene glycol 20-40 wt% ... pigments 4—6 wt%
expandable graphite 16—25 wt% zinc borate, glass

fiber, .

L‘O\‘K:» Qo

TN fe gy “\
~ Solancs - B

Dry Eve Treatment
Polyethylene Glycol 400 0.4% (lubricant), Propylene
Glycol 0.3% (lubricant), ... a loosely crosslinked
meshwork created by interactions between borate and
HP-Guar, . (bicarbonate & zinc help mucus & surface
cells) Preservatlve Free

ingredienis
.. Calcium Disodium EDTA, Sodium Borate,

Triethanolamine, Propylene Glycol, ... Zinc Stearate,
Sodium Citrate, Citric Acid, Sodium Borate,

Triethanolamine,

PAART
WA

. zinc borate ' propylene glycol" . Search |
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Graphical Abstract

Two new tridentate sulfur-donor ligands, the tris(mercaptoimidazolyl)iavates [TmBZ]' and [Tmp'T°']
~, have been readily prepared in very good yield and used to synthesize the corresponding Group
12 complexes (TmR)MBr (M=Zn, Cd). These compounds have been characterized by a combination
of analytical and spectroscopic techniques and, in the case of both benzyl-substituted derivatives, by
X-ray crystallography.
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Zng[(BO4);0,(OH),] represents a new structure type in which Zn-centered tetrahedra are connected
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Graphical Abstract

The dinuclear zinw(ll) complex [(TpMe-PM),Zn,(H,0,)CIO,, (TpMEPN=hydrotris(5,3-
methylphenylpyrazolyl)i:erats) has been characterized by a high quality X-ray crystal structure and
was found to contain a H;0,, bridge. The bridging of the H;O,, unit may describe the nucleophile in
hydrolytic zine enzymes that utilize hydrogen-bond stabilized water molecules to perform
polypeptide hydrolysis.
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Graphical abstract

Fluorenyl/tris(pyrazol-1-yl)boraie hybrid ligands have been prepared, which are of potential use for

the generation of dinuclear aggregates as well as mononuclear constrained-geometry complexes.
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Human myeloid zine finger gene MZF produces multiple transcripts and encodes 3 SCAN
box protein

Gene, Volume 254, Issues 1-2, 22 August 2000, Pages 105-118
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Abstract

The myeloid ziric finger gene 1 (MZF 1) encodes a C,H, zinc finger transcription factor that
regulates granulopoiesis and may have a regulatory role in cellular proliferation and oncogenesis.
The MZF1 gene has been previously reported to be 3 kb and without introns. However, at least three
transcripts of approximately 3, 7.5, and 9 kb are detected by MZF 1-specific probes in northern blot
analysis and the identity of the transcripts has not been addressed. We screened a K562 cDNA
library and identified novel transcripts, MZF 1B and MZF1C. The 2.9 kb MZF1B cDNA encodes a
putative 734 aa protein and MZF 1C maintains an identical open reading frame with 320 nucleotides
deleted in the 5"-untranslated region. The MZF1B/1C protein contains all but the first eight amino
acids of MZF1. Thus, MZF protein isoforms share 100 aa, as well as the bipartite 13 zine finger DNA
binding domain. In addition, MZF15/1C encodes a unique 257 aa MZF1B/C amino terminus
containing a SCAN box, or leucine-rich domain, which has recently been demonstrated to facilitate
protein interactions. Sequence analysis reveals that the MZF gene contains six exons and spans
11 kb and may be the most telomeric gene on chromosome 19q13. Exons 1-6 produce MZF15/C
cDNA, whereas MZF1 cDNA initiates within intron 5 and continues through exon 6. The 7.5 and 9 kb
transcripts are incompletely processed and contain intron sequences. These studies are the first
description of the complete human MZF gene and of the composition of the multiple transcripts that
are detected by northern blot analysis.
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Sequence contiguity and allelic structure for the murine 2ine finger-encoding gene mKrs
Gene, Volume 148, Issue 2, 21 October 1994, Pages 347-35
ry B Udy

Preview Related Articles

™ 66, Environment of Mi, Co and Zn in fow alkali bovate glasses: information from EXAFS and
e PRSS XANES spectra

Journal of Non-Crystalline Solids, VYolumes 293-295, November 2001, Pages 105-111
Laurence Galoisy, Laurent Cormier, Georges Calas, Valérie Briois
25 PDF (138 K) | Related Articles

N

Preview

Abstract

XANES spectroscopy confirms that transition elements such as nickel, cobalt and zins are
octahedrally co-ordinated in low-alkali i

te glasses, a co-ordination state which is unusual in most
oxide glasses. EXAFS spectroscopy indicates that, despite their diluted character, transition
elements are inhomogeneously distributed, with a medium range order extending up to 6 A with
multiple scattering features characteristic of the presence of collinear cations. This peculiar structure
is attributed to the presence of rigid units in these low-alkali Hurate glasses. The presence of these
ordered domains in 0.1Li,0-0.9B,0, glasses with NiO contents ranging from 0.5 to 2 wt% shows

their independence relative to the concentration of the transition element.

™ 67, Synthesis and characterization of divalent metal complexes containing the
e SRR heteroscorpionats ligand dibydrobis{3-carboxyethyl-5-methylpyrazelylihorate
Inorganica Chimica Acta, Yolume 359, Issue 12, 1 September 2006, Pages 4036-4042
G. Bandoli, A. Dolmella, G. Gioia Lobbia, G. Papini, M. Pellei, C. Santini

PDF {208 K) | Supplementary Content N | Related Articles

Preview

Graphical abstract

The dihydrobis(3-carboxyethyl-5-methylpyrazolyl)korats: ligand, BpCOOET'Me, reacts with divalent
metals to yield complexes of general type [(Bp®°OET-M&)M], where M = Mn(ll), Fe(l1), Co(ll), Ni(ll),
Zn(ll), Cu(ll), Pb(ll) and Cd(ll). A single crystal structural characterization is reported for [Cu
(BpCOOETYMe)Z] and [Zn(BpCOOET*Me)Z], where the metals are four-coordinated and only bound to

the nitrogen atoms of the ligand.
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Electron paramagnetic resonance of Cutt and V¥ ions in horale glasses
Journal of Non-Crystalline Solids, Volume 58, Issues 2-3, November 1983, Pages 165-178
. Bogomolova, V.A. Jachkin
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™ 60, & A comparative study of the passivation and localized corrosion of a-brass and B-brass in
Lorate buffer solutions containing sodium chioride: lil. The sffect of temperaiure
Corrosion Science, Volume 40, Issues 2-3, February-March 1998, Pages 177-190

J. Morales, G. T. Fernandez, S. Gonzalez, P. Esparza, R. C. Salvarezza, A. J. Arvia

i PDF (690 K) | Related Articles
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™ 70. § Complexation equilibria of oxy-acid-Z-aming-2-deoxy-12 -giuconic acid-metal{}l} ion temnary
TR systems in agqueous solution as studied by potentiometry. Binding characteristics of borate
and germanate

Inorganica Chimica Acta, Yolume 298, Issue 2, 15 February 2000, Pages 154-164

Yasumasa Kanekiyo, Sen-ichi Aizawa, Nobuyoshi Koshino, Shigenobu Funahashi
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Studies on the effects of addition agents on the electrodeposition of Ni-Co-Zn alioy from a
borate bath

Surface Technology, Yolume 17, Issue 2, October 1982, Pages 157-164

R.K. Shukla, S.K. Jha, S.C. Srivastava

Preview Related Articles

- 70 8 The eifect of Cu-rich sub-layer on the increased corrosion resistance of Cu~xZn alioys in
s chioride containing borate buffer

Electrochimica Acta, Volume 52, Issue 2, 25 October 2006, Pages 415-426
rid Milosev, Tadeja Kosec Miki¢, Miran Gaberséek
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Toward the understanding of the thermal degradation of commercially available fire-resistant

TR cabie
Materials Letters, Volume 46, Issues 2-3, November 2000, Pages 160-168
Catherine Henrist, André Rulmont, Rudi Cloots, Bernard Gilbert, Alain Bernard, Guenter Beyer
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~ 74 K8 fron compounds in non-halogen flame-retardant polyamide systems
= Polymer Degradation and Stability, Volume 82, Issue 2, 2003, Pages 291-296
Edward D. Weil, Navin G. Patel
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=~ 75 & Copper naphthenate treatments for engineered wood composite panels
- 'Y NS Bioresource Technology, Volume 97, Issue 15, October 2006, Pages 1959-1963
. Kirkpatrick, H.M. Barnes
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76. Syntheses and crysial structures of two new pentaborates
B Journal of Solid State Chemistry, Volume 178, Issue 3, March 2005, Pages 729-735
Guo-Ming Wang, Yan-Qiong Sun, Guo-Yu Yang

Preview “i PDF (426 K} | Related Articles

Graphical abstract

Two new zir pentaborates, [Zn(DIEN),]|[BsOg(OH),4l, (1) and [B;O,(OH),Zn(TREN)] (II), have been
synthesized under hydrothermal conditions. Compound | is a new pentaborate templated by a
transition-metal complex, while Il is a novel transition-metal complex supported pentaborate, which
provides the first example of the combination of B—O cluster with transition-metal complex.

& KMicrobiclogical growth testing of polymeric materials: an evaluation of new methods
S Polymer Testing, Volume 24, Issue 5, August 2005, Pages 557-563
Wallstrém, E. Stromberg, S. Karlsson

“ PDF (148 K) | Related Asticles
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Preview

Pyrolysis studies of flame retarded plastic systems
Journal of Analytical and Applied Pyrolysis, Volume 11, October 1987, Pages 499-510
D. Price, G.J. Milnes, C. Lukas, A.M. Phillips

Preview Related Articles

ESR and optical absorption of cupric ion in horats glasses
Journal of Non-Crystalline Solids, Volume 34, Issue 3, December 1979, Pages 339-356
H. Hosono, H. Kawazoe, T. Kanazawa
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& borate fusion method for the determination of flucrine in coal

000168
http://www.sciencedirect.com/science?_ob=ArticleListURL&_ method=list&_ArticleListl... 8/15/2010



ScienceDirect - Search Results: pub-date > 1949 and pub-date < 2007 and TITLE-ABS... Page 10 of 12

& Fuel, Yolume 82, Issue 13, September 2003, Pages 1587-1590
s Rosemary A. Wood, Leslie S. Dale, Kenneth W. Riley
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sl Modelling transition state analogues and enzyme-inhibitor complexes of zinc-containing
Por TR ciass il aldolases and metalioproteases

Inorganica Chimica Acta, Yolume 250, Issues 1-2, September 1996, Pages 271-281

M. Ruf, K. Weis, |. Brasack, H. Vahrenkamp

PDF (880 K) | Related Articles

Molecular biology of vertebrate transcription factor lA: cloning and characterization of
TFHIA from channel catfish ococyles

Gene, Volume 203, Issue 2, 12 December 1997, Pages 103-112

Martha K. Ogilvie, Jay S. Hanas

PDF {245 K) | Related Articles
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Highly selective extraction of Cu{ll} and Zn{ll) using [B(3-iPrpz) I {iPrpz=isopropyipyrazoiyl}

Polyhedron, Volume 23, Issues 2-3, 22 January 2004, Pages 283-289
Tsuyoshi Kitano, Yoshiki Sohrin, Yasuo Hata, Hiroshi Mukai, Hiroki Wada, Kazumasa Ueda

PDF {280 K) | Related Articles
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Graphical Abstract

Solvent extraction of first-series transition metal ions with [B(3-iPrpz),]™ is reported. This ligand
quantitatively extracts only Cu(ll) and Zn(ll). The structures of the extracted species were determined
by single-crystal X-ray diffraction. Because the bulky isopropyl groups prevent octahedral geometry,

the other metal ions cannot form stable and extractable complexes with [B(3-iPrpz),] ™.
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R Binding of the G8-zinc cluster protein, AFLR, to the promoters of afiatoxin pathway
T biosynthesis genes in Aspergilius parasiticus

Gene, Volume 230, Issue 2, 16 April 1999, Pages 249-257

. Ehrlich, B. G. Montalbano, J. W. Cary

Preview % PDF (468 K) | Related Articles

Abstract

AFLR is a Zn,Cysg-type sequence-specific DNA-binding protein that is thought to be necessary for
expression of most of the genes in the aflatoxin pathway gene cluster in Aspergillus parasiticus and
A. flavus, and the sterigmatocystin gene cluster in A. nidulans. However, it was not known whether
AFLR bound to the promoter regions of each of the genes in the cluster. Recently, A. nidulans AFLR
was shown to bind to the motif 5-TCGNCGA-3'". In the present study, we examined the binding of
AFLR to promoter regions of 11 genes in the A. parasiticus cluster. Based on electrophoretic mobility
shift assays, the genes nor1, pksA, adhA, norA, ver1, omiA, ordA, and, vbs, had at least one 5™-
TCGNgCGA-3' binding site within 200 bp of the translation start site, and pksA and ver? had an
additional binding site further upstream. Although the promoter region of avnA lacked this motif,
AFLR bound weakly to the sequence 5'-TCGCAGCCCGG-3' at -110 bp. One region in the promoter
of the divergently transcribed genes aflR/afl/ bound weakly to AFLR even though it contained a site
with at most only 7 bp of the 5-TCGN CGA-3" motif. This partial site may be recognized by a
monomeric form of AFLR. Based on a comparison of 16 possible sites, the preferred binding
sequence was 5-TCGSWNNSCGR-3'.

Syntheses, band structures and optical properties of Zn,B,0; and KZn B,0,

Solid State Sciences, Volume 7, Issue 2, February 2005, Pages 179-188
D.-G. Chen, W.-D. Cheng, D.-S. Wu, H. Zhang, Y.-C. Zhang, Y .-J. Gong, Z.-G. Kan

PDF {802 K) | Related Articles
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A new noncentrosymmetric orthoborate {BazZn(_BOg)E]

Materials Research Bulletin, Volume 29, Issue 11, November 1994, Pages 1203-1210
Robert W. Smith, Lenore J. Koliha
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& zinc-selective electrode based on M N-bis{acetylacetionejethylensadiimine
Sensors and Actuators B: Chemical, Volume 114, Issue 2, 26 April 2006, Pages 812-818
. Gupta, S. Agarwal, A. Jakob, H. Lang

Preview "i PDF (218 K} | Related Articles

IR and Raman investigation on the structure of (100-x){0.33B8,0,-0.567Zn0}-xV,,0; glasses
Journal of Non-Crystalline Solids, Volume 352, Issues 28-29, 15 August 2006, Pages 3069-3073

Huaxin Li, Huixing Lin, Wei Chen, Lan Luo
Preview X PDF {266 K) | Related Articles

Determination of chemical shifts of core electron hinding energies for some zine compournkis

and the applicability of electron spectroscopy to snvironmental samples

Journal of Electron Spectroscopy and Related Phenomena, Volume 3, Issue 5, 1974, Pages 399-

407
C. R. Cothern, D. W. Langer, C. J. Vesely

¥ Preview Related Articles

chINA cloning, DNA binding, and evolution of mammalian transcription factor {{{A
Gene, Volume 282, Issues 1-2, 9 January 2002, Pages 43-52

Jay S. Hanas, James R. Hocker, Yong-Gang Cheng, Megan R. Lerner, Daniel J. Brackett, Stan A.

htfoot, Rushie J. Hanas, Kunapuli T. Madhusudhan, Rodney J. Moreland
Preview "i PDF {829 K) | Related Asticles

A new tris{2-furyl} substituted pyrazolylborate ligand and its zine complex chemistry

Inorganica Chimica Acta, Yolume 359, Issue 12, 1 September 2006, Pages 4079-4086
José A. Maldonado Calvo, Heinrich Vahrenkamp

PDF (333 K} | Related Articles

Preview

Graphical abstract

The new ligand hydrotris(3-(2'-furyl)-5-methylpyrazolyl)sovats (TpFuvMe) has been prepared and
converted to simple =inc complexes. The “enzyme model” TpF“*MeZn—OH inserts CO, and CS, and
effects hydrolysis of tris(p-nitrophenyl)phosphate and y-thiobutyrolactone. It does not hydrolyse

trifluoroacetamide, but instead deprotonates it.

Photoelectrochemical response and stability of titanium-
thermal oxidation

Journal of Electroanalytical Chemistry, Volume 464, Issue 2, 29 March 1999, Pages 238-244

Isao Saeki, Jun Setaka, Ryusaburo Furuichi, Hidetaka Konno
Preview “: PDF (186 K} | Related Articles

Localized acidification as the cause of passivity breakdown of high purity zina
Corrosion Science, Volume 24, Issue 6, 1984, Pages 535-545
A.D. Keitelman, S.M. Gravano, J.R. Galvele

Preview Related Articles

Association between Ala-8Val polymorphism of Mn-80D gene and schizophrenia
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™ 95, § APZdike ¢is element is required for calretinin gene promoter activity in cells of neuronal
PTTIRE phenotype differentiated from multipotent human cell line DEV

Biochimica et Biophysica Acta (BBA) - Gene Structure and Expression, Yolume 1577, Issue 3, 27
September 2002, Pages 412-420

Katarzyna Billing-Marczak, Leonora Buzanska, Lois Winsky, Marcin Nowotny, Tomasz Rudka,
Krystyna Isaacs, Marie F. Belin, Jacek Kuznicki

PDF (421 K) | Related Articles

Preview

Oxydation anodigue du zine en milieu faiblement basique
Corrosion Science, Volume 12, Issue 9, 1972, Pages 713-724
J. Augustynski, F. Dalard, J.C. Sohm

Preview Related Articles

Some observations on the specirophotometric determination of zine with 1-{2-pyridylazo)-2-
naphthol, diphenylguanidine, and cetyitrimethylammonium bromide, in chioroform
Microchemical Journal, Volume 40, Issue 1, August 1989, Pages 94-102

@‘/ier Galbéan, Maria L. Urarte, Maria D. Mariscal, Carmelo Diaz, Jose Aznarez

# Preview  Related Articles

- 9. §§ The giutamine-rich domain of the Drosophiia GAGA factor is necessary for amyloid fibre
CUTRS formation in vitro, but not for chromatin remodelling
Journal of Molecular Biology, Volume 285, Issue 2, 15 January 1999, Pages 527-544
Bogos Agianian, Kevin Leonard, Edgar Bonte, Hans Van der Zandt, Peter B Becker, Paul A Tucker

PDF (791 K) | Related Articles
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Effect of arsenate anion on the dissolution and passivation of zine electrode in slightly
atkaline solutions

Electrochimica Acta, Volume 31, Issue 5, May 1986, Pages 527-533

|. Sanchez de Pinto, C.P. De Pauli, H. Herrera, H. Mishima, B.A. Lépez

Preview Related Articles

™ 100, 8 DNA repair in a protein—-DNA complex: searching for the key to get in

i TR Mutation Research/Fundamental and Molecular Mechanisms of Mutagenesis, Volume 577, Issues
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K 0 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
: ((zinc adj chloride) and USPAT 07:44
(polyoxyl with castor) and
travopost and unprostone
: and pH and surfactant)
L4 0 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
((zinc adj chloride) and USPAT 07:44
(polyoxyl with castor) and
travopost and
: unprostone)
L5 0 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
((zinc adj chloride) and USPAT 07:45
travopost and
5 unprostone)
L6 0 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
: ((zinc adj chloride) and USPAT 07:45
5 travopost)
L7 0 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
(zinc and travopost) USPAT 07:45
L8 1 "20080075790".pn. US-PGPUB; OR ON 2010/08/16
USPAT 07:45
L9 1 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
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L10 1 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
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L11 1 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
: zinc and chloride and USPAT 07:46
5 travoprost
L12 1 "20080075790".pn. and US-PGPUB; OR ON 2010/08/16
zinc and chloride and USPAT 07:46
5 travoprost and castor
St 0 "4648906".pn. and (zinc  {USPAT OR ON 2010/08/15
and polyol and (propylene 14:20
or sorbitol))
2 1 "4648906".pn. and (zinc  {USPAT OR ON 2010/08/15
and (propylene or 14:21
sorbitol))
3 0 sofzia USPAT OR ON 2010/08/15
14:42
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USPAT; 14:43
USOCR; FPRS;
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zinc and borate and USPAT; 14:43
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156 3645 S5 and @ad<"20060921" US-PGPUB; OR ON 2010/08/15
USPAT; 14:44
USOCR; FPRS;
EPO; JPO;
5 DERWENT
1S7 1093 {S6 and (zinc with (polyol {US-PGPUB; OR ON 2010/08/15
or glycol or sorbitol or USPAT; 14:45
borate)) USOCR; FPRS:;
EPO; JPO;
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S8 40 S7 and (zinc and borate). (US-PGPUB; OR ON 2010/08/15
clm. USPAT; 14:45
USOCR; FPRS;
EPO; JPO;
DERWENT
199 7 S8 and (ophthalmic or US-PGPUB; OR ON 2010/08/15
f eye).clm. USPAT,; 14:46
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EPO; JPO;
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1810 1 "20020123482".pn. and US-PGPUB; OR ON 2010/08/16
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1812 1 "6503497".pn. US-PGPUB; OR ON 2010/08/16
USPAT 06:03
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and (propylene or 14:21
! sorbitol))
13 0 sofzia USPAT OR ON 2010/08/15
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i 0 sofzia US-PGPUB; OR ON 2010/08/15
USPAT; 14:43
USOCR; FPRS;
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L5 5327 ((ophthalmic or eye) and {US-PGPUB; OR ON 2010/08/15
zinc and borate and USPAT; 14:43
((propylene adj glycol) or {USOCR; FPRS;
sorbitol)) EPO; JPO;
: DERWENT
L6 3645 iI5 and @ad<"20060921" US-PGPUB; OR ON 2010/08/15
USPAT; 14:44
USOCR; FPRS;
EPO; JPO;
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L7 1093 l6 and (zinc with (polyol US-PGPUB; OR ON 2010/08/15
or glycol or sorbitol or USPAT; 14:45
borate)) USOCR; FPRS;
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L8 40 I7 and (zinc and borate). {US-PGPUB; OR ON 2010/08/15
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USOCR; FPRS;
EPO; JPO;
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19 7 I8 and (ophthalmic or US-PGPUB; OR ON 2010/08/15
eye).cim. USPAT; 14:46
USOCR; FPRS;
EPO; JPO;
DERWENT

8/15/2010 3:09:13 PM
C:\ Documents and Settings\ earnold\ My Documents\ EAST\ Workspaces\ 11858781a.wsp

000180
file:///Cl/Documents%20and %20Settings/earnold/My%20Docum... 1858 78 1/EASTSearchHistory. 11858781 _Accessible Version.htm8/15/2010 3:09:15 PM




Inventor Information EXPO V1.00 Page 1 of 1

Inventor Information for 11/858781

KABBA BHAGWATIP, [EULESS
JARLINGTON TEXAS
CROWLEY TEXAS

JARLINGTON TEXAS

State/Country

TEXAS

or Patent#
or PG PUBS #

000181
http://expoweb1:8001/cgi-bin/expo/Genlnfo/sninventors.pl?APPL_ID=11858781&default... 8/16/2010



Page 1 of 1

BIB DATA SHEET

\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O0.Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto. gov

CONFIRMATION NO. 3372

CLASS
424

SERIAL NUMBER
11/858,781

FILING or 371(c)
DATE
09/20/2007
RULE

GROUP ART UNIT
1616

ATTORNEY DOCKET
NO.
3205US

APPLICANTS
Bhagwati P. Kabra, Euless, TX;
Masood A. Chowhan, Arlington, TX;
L. Wayne Schneider, Crowley, TX;
Wesley Wehsin Han, Arlington, TX;

*k CONTINUING DATA kkkhkkhkhkkhhkhkhkhkhhkhkhkhhkkk
This appln claims benefit of 60/827,411 09/28/2006
and claims benefit of 60/826,529 09/21/2006

*k FOREIGN APPLICATIONS kkkkkhhkhhhhhkhhhkhkhhkhkkd

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
12/08/2007

Foreign Priority claimed U ves UNO

35 USC 119(a-d) conditions met U ves UNO

Verified and /ERNST V ARNOLD/
Acknowledged Examiner's Signature

STATE OR
COUNTRY

s X

Met after
D Allowance

SHEETS
DRAWINGS

3

TOTAL
LAIMS
o .

INDEPENDENT
CLAIMS

opdes

ADDRESS

ALCON

IP LEGAL, TB4-8

6201 SOUTH FREEWAY
FORT WORTH, TX 76134
UNITED STATES

TITLE

SELF PRESERVED AQUEOUS PHARMACEUTICAL COMPOSITIONS

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
2208 No. for following:

|0 All Fees

|01 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

0 Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).

000182




zinc borate polyol complex - Google Search

Web Images Videos Maps News Shopping Gmail mome ¥

About 9,610 results (0.25 seconds)

Qeholarly articles for zing boraie polyol
complex

.. of complex farmation of pelvels
i - Cited by 26
scerd flame retardant systems of
Anna - Cited by 46
"etardant compgsition - Linsky - Cited by

with borats

Everything

More lame

Borate-polvol complexes in agueous
solution 1 Determination of

by R Aruga - 1988 - Rels
Borate- ponoI complexes in aqueous solution :

Determination of enthalpies by ..... copper, iron, nickel
and zinc in lead and t|nbase soIde S and wh|temetaI

R o -~
y algaviar.o

Show gearch ools

The sterecchemisiry of complex formation
of petveis wath boaaie

Xy

3 S
DY D A

The stereochem|stry of complex formation of
polyols with borate and periodate anions, .

Magnesium and zinc complex very weakly with ax-
eq-ax sites’,

DA

Page 1 of 2

Web History | Search settings | Sign in

ks

N

- Borale Produgls for Less
: Buy Manufacturer Direct & Save Big
Exact same products the pros use

LW past

Lord's Additives LLC

Our EPA Registered Zinc Borate
. is a proven fung|c|de/term|t|c|de

300N

intumescent laminates with high heat ansier
resistance - Patent ...

.. aluminum silicate, clay, zinc borate, calcium borate,
sodium phosphate, ... In a specific embodiment,
phosphate compound component a), and ponoI

Folycarbonate-gelvel composition and

polycarbonate(meth) aciviate ...

A polycarbonate polyol composition which can be
used to prepare polycarbonate(meth)acrylate and ...
zinc borate, zinc oxide, lead silicate, lead arsenate,
lead carbonate, .... tin compounds, and or metal
acetyIacetonate complexes etc

LOGT

Fireston Material - Patent application -
consisting of a polvmer ...

These polyols involve a certain number of drawbacks
notably linked with ... with a high viscosity that makes

the use of such a polyol particularly complex. .... a
zinc borate, an aluminium oxide, a magnesium oxide
or a similar oxide. ...

000183
http://www.google.com/

8/15/2010



zinc borate polyol complex - Google Search Page 2 of 2

{(WOI2002/8727 13 AQUEOUS
INTUMESCENT FIRE BARRIER
COMPOSITION

u\ FDVW ERISMANN -2
The composition of clalm 1, wherein said polyol is

selected from the group consisting of ... of aluminum
OXIde trlhydrate zmc borate and mixtures thereof. .

.‘.'\“
J

\‘-\
N

blnders Polyether polyol. Polyol. Varlous Polyether
ponoI for polyurethane coatings, ... Combo mat is a
complex mat of woven roving and chopped mat.
Reinforcements ... Zinc borate. Chemtura. Flame
retardants and smoke suppressants ...

Cathodic corrosion protection powder coating
composition and ...

Jul 27, 2006 ... Examples of the polyol resin are
polyol resins obtained by ... The zinc borate
compound promotes disbondment resistance by

Borates can be viewed as complex salts in which the
Lewis basicity of the .... In the zinc borate Zn[B304
(OH)3], on the other hand, zinc ..... of a number of
borate polyol compounds from various plants [63—65].

These ...

00 - O {ad
AN . Ty FANINY

st 10-885 Part B FR.pdf - MSDS No: TC-
85 PART BIR
= . PDF/Adobe Acrobat -
Apr 6, 2010 ... Polyether polyol. 60 - 70 Proprletary
Decabromodiphenyl oxide. 15 - 20. 1163-19-5. Zinc
borate 5-10. 1332 07-6. Antlmony trioxide ..

hange backaround image

000184
http://www.google.com/ 8/15/2010



EAST Search History

EAST Search History

EAST Search History (I nterference)

(boric or borate) {USPAT;
and (polyol or UPAD
sorbitol or
(propylene adj
glycol))).clm.

Ref (Hits Search Query DBs Default Plurals {Time Stamp
# Operator

L1 14 ((ophthalmic or us OR ON 2010/08/16

: eye) and zinc and {PGPUB; 07:58

8/16/2010 8:02:37 AM

C:\ Documents and Settings\ earnold\ My Documents\ EAST\ Workspaces

\11858781i.wsp

000185
file:///Cl/Documents%20and%?20Settings/earnold/My%20Docum...185878 1/EASTSearchHistory.11858781 AccessibleVersion.htm8/16/2010 8:02:40 AM




sofzia - Google Search Page 1 of 1

Web images Videos Maps News Shooping Gmal more ¥ Web History | Search settings | Sign in

sofzia

Jan 1, 1950-Sep 20, 2006

Your search - sofzia - did not match any

More documents. Raset search tools
Browse Books . Suggestions:
Any view .+ Make sure all words are spelled correctly.
Preview and fullview  — « Try different keywords.
Full view .+ Try more general keywords.
Any document
giooks

Magazines

List view
Grid view

Any time

18th century
20th century
Custom range...

About Google

From: {1/1/1950

To: {9/20/2006

Search |

Sorted by relevance
Sorted by date

Resat togls

000186
http://www.google.com/ 8/15/2010



(zinc[Title/Abstract]) AND propylene glycol[Title/Abstract] - PubMed result

P u b Med Search: (zinc[Title/Abstract]) AND propylene glycol[Title/Abstract]

Display Settings: Summary, 20 per page, Sorted by Recently Added

Results: 16

1. Alkyd-aming resing baged on waste PET fur ceating applications,
Torlakoglu A, Giglu G.
Waste Manag 2009 Jan; 29(1) 350-4. Epub 2008 Apr 18.

AN

Page 1 of 2

Filter your results: All (16)

2. Theeffaci of nuneral oxide agareqate on ithe apexification and periapical healing of teeth with incompiets root ormation.

Felippe WT, Felippe MC, Rocha MJ.
Int Endod J. 2006 Jan'39(1) 2-9.

AT,
L WL

3. Theeffaci of the renewal of calciun hydroxide pasts on the apexification and periapical healing of tesih with incompteta root

formation,
Felippe MC, Felippe WT, Marques MM, Antoniazzi JH.
Int Endod J. 2005 Jul; 38(7) 436 42.

AT
HhH A

4. Federal Universily of Santa Catarinag endodoniic reatment of rsumatized orimary testh - part 2.
Rocha MJ, Cardoso M.
Dent Traumatol. 2004 Dec 20(6) 314-26.

AT
L WL

- ingaxad o

5. Hereditary nasal parakerat

s i Labrador retrievers: 11 new cases and s refrgspective study on ihe prese

of accumiilations of

serym {'serym lakes’} in the epidenmis of parakeraiotic dermaicses and nflamed nasal plana of doas.

Peters J, Scott DW, Erb HN, Miller WH.
Vet Dermatol 2003 Aug 14(4) 197- 203

HATY 12
SR T

6.  Hereditary nasal parakeratosis in Labrador Relnigvers,
Pagé N, Paradis M, Lapointe JM, Dunstan RW.
Vet Dermatol. 2003 Apr 14(2):103-10.

AT,
L WL

wodexad B MEDUINGG

7. Finetics of golv{propviene fumaraia) svinihesis by siop polymerization of diethyi fumarate snd popylens

ivont using zine chioride as

acataivst,

Shung AK, Timmer MD, Jo S, Engel PS, Mikos AG.
J Biomater Sci Polym Ed. 2002;13(1):95-108.

SRHD 12

IRabMa - ingdexad for MEDUNE]

8. Management of seborrheic dermatitis and nibvriasis versicoior,
Faergemann J.

Y

9. The interaction batween oxviatracvaline and divalent metal ions in agueous and mixed solvant sysiems

Tongaree S, Flanagan DR, Poust RI.
Pharm Dev Technol 1999;4(4):581 91

ey
B

10, The influence of ticiosan. zine or propyiens glveol on oral mucosa expesed o sodivm lauryt sulphate,

Skaare AB, Rdlla G, Barkvoll P.
Eur J Oral Sci 1997 Oct;105(5 Pt 2) 527

DR 9%

A A L
Pubded -

1. Zkin reactions and ritation peleniial of four comimercial Ioothpastes
Skaare A, Kjaerheim V, Barkvoll P, Rella G.
Acta Odontol Scand 1997 Apr 55(2) 133- 6

PRI ©

000187
http://www.ncbi.nlm.nih.gov/pubmed

8/15/2010



(zinc[Title/Abstract]) AND propylene glycol[Title/Abstract] - PubMed result

Antiplaques antibactenial, and anti-inflammaiory properiies of triclosan mouihrinses in combinalion with zing cifrate or

polyvinyimethyiether maleio acid (SYM-MAY copaiymsr,
Kjaerheim V, Skaare A, Barkvoll P, Rélla G.
Eur J Oral Sci. 1996 Oct-Dec;104(5-6):529-34.

¥ 2R N

Radiopagities in dentine ynder amalgam restoratons,
Rudolphy MP, van Amerongen JP, ten Cate JM.
Caries Res. 1994;28(4):240-5.

3.

On ihe mechanism of action of ribonucleases, dinucleotids cleavage catalvzed by imidazole and ZnZ+.

Breslow R, Huang DL, Anslyn E.

Proc Natl Acad Sci U S A. 1989 Mar;86(6):1746-50.

Current ragiment of cutanecus Pivrosporum and Sandida-infections,
Faergemann J.
Acta Derm Venereol Suppl (Stockh). 1986;121:109-16.

¥ AR

2 -

Profechon againgt acuis aihanol tokicity i mice by zinc gapariaie ohyccle, Bvuloss ang pantingd,

Floersheim GL.
Agents Actions. 1985 Sep;16(6):580-4.

i

=

000188

http://www.ncbi.nlm.nih.gov/pubmed

Page 2 of 2

8/15/2010



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | | gs575; KABRA ET AL
H“H“ ““ m o -
ERNST V ARNOLD 1616
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED

424 78.04 Ale |1 |k 31/74(2006.01.01) | A | 0 | 1 | N 25/ 00 (2006.01.01)

Alse|1]K 33/32(2006.01.01) | A | 0 | 1 | N 59/16 (2006.01.01)

CROSS REFERENCE(S)
Alse|1]K 33/22(2006.01.01) | A | 0 | 1 | N 59 /14 (2006.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
424 405 641 657 659 660
514 912
X Claims renumbered in the same order as presented by applicant O CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
14

(Assistant Examiner) (Date)
/ERNST V ARNOLD/
Primary Examiner.Art Unit 1616 8/16/10 0O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 none

U.S. Patent and Trademark Office

000189

Part of Paper No. 20100816



ScienceDirect - Search Results: (pub-date > 1949 and pub-date < 2007 and TITLE-ABST... Page 1 of 1

L

e e
‘\\,\\{\\.\x“' o IRPNE - ¥ Login: &
& § Fegister
Homa Ay
Quick Search Al fields | ! Author| i
; \ S S -
@ search tips  Journal/book title | { Volume | N Clear § Goly Advanced Ssarch

earch Within Results: % Export Citations ~ *¥% Download PDFs Sortby:

Relevance | Date

polyol

™1 Bovate in mummification salts and bones from Pharaenic Egypt
R Journal of Inorganic Biochemistry, Volume 94, Issue 3, 1 March 2003, Pages 214-220
Content Type Yoka Kaup, Mirjam Schmid, Andrew Middleton, Ulrich Weser

{2 Journal (1) : FDF (382 K) | Relatad Articlas

Refine Results :

Preview

Journal/Book Title

= Journal of Inorganic
Biochemistry (1)

Topic

™ borate (1)
™ pharaonic egypt (1)
Year

i 2003 (1)

FY R3S Feed

Pty

Save as Search Alert |

ontact Us | Information for Advertisers | Terms & Conditions | Privacy Pelicy

Copyright © 2010 Elsevier B.V. All rights reserved. ScienceDirect® is a registered trademark of Elsevier B.V.

000190
http://www.sciencedirect.com/science?_ob=ArticleListURL&_ method=list&_ArticleListl... 8/15/2010



ScienceDirect - Search Results: (pub-date > 1949 and pub-date < 2007 and TITLE-ABST... Page 1 of 1

Login: &
Fegister

Homa Ay
Quick Search Al fields | ! Author| !
@ search tips  Journal/book title | { Volume | N Clearg Gay Advanced Search

1 articles found for: (pub-date > 1949 and pub-date < 2007 and TITLE-ABSTR-KEY(zinc) and TITLE-ABSTR-KEY(borate )) and sorbitol
& Save as Search Alert | EYRSS Feed

Edit Search | Save Search |

Font Size:

§& = Full-text available = Abstract only

earch Within Results:

% Export Citations ~ *¥% Download PDFs Sortby:
Relevance | Date

sorbitol

Refine Results i S A study of the anti-wear and friction-reducing properties of the lubricant additive, nanometer

,,,,,,,,,,,,, B aine borate
Content Type Tribology International, Yolume 31, Issue 5, May 1998, Pages 219-223
% Journal (1) J. X. Dong, Z. S. Hu
R ROF (420 K) | Related Articles

Journal/Book Title

™% Tribology International (1)
Topic

™ zine

.

" borate (1)

Year

o - . o ,
& Save as Search Alert | EYRSS Feed

%

Xg | About ScienceDirect | Contact Us | Infermation for Advertisers | Terms & Conditions | Privacy Policy

Copyright © 2010 Elsevier B.V. All rights reserved. ScienceDirect® is a registered trademark of Elsevier B.V.

000191
http://www.sciencedirect.com/science?_ob=ArticleListURL&_ method=list&_ArticleListl... 8/15/2010



ScienceDirect - All Sources Search - Enhanced Form (pub-date > 1949 and pub-date < 20... Page 1 of 1

® Login: &
» = .
Hegister
Homa
Quick Search Al fields } { Author} N
’ ia \ [ S i R S o
@ gsearchtips  Journal/book title § i Volume } i Issue L i Page i Clear$ Gay Advanced Saarch

Ao to my Guick Links

Enter terms using Boolean connectors (e.g. "heart attack” AND stress)

Term(s):{ (pub—date > 1949 and pub-date < 2007 and TITLE-ABSTR-KEY
(zinc) and TITLE-ABSTR-KEY (borate )) and propylene glycol

Include: ¥ Journals ¥ All Books

Source: § All sources

Select one or more:

Hold down the Ctrl key (or 3 key)
to select multiple entries.

Subject:

{Agricultural and Biological Sciences
{Arts and Humanities

ottt

Dates: & A|l Years

Me

Search for articles from our full-text collection using this search form. Click the Help button for step-by-step instructions on conducting a search using this form.
Consult the Search Tips for information about the use of connectors, wildcards, and other search options which can improve the precision of your search.

W | About SciencaDirect | Contact Us | Infermation for Advertisers | Terms & Conditiens | Privacy Policy

Copyright © 2010 Eisevier B.V. All rights reserved. ScienceDirect® is a registered trademark of Elsevier B.V.

000192
http://www.sciencedirect.com/science?_ob=MiamiSearchURL&_ method=requestForm& ... 8/15/2010



sofzia - PubMed result

PUbMed Search: sofzia

Page 1 of 1

Filter your results: All (10)

Display Settings: Summary, 20 per page, Sorted by Recently Added

Did you mean: sgfiig (7 items)

Results: 10

1. Doular surface iolecabiiity of prostaglandin anslogs in patients with glaucoma or gouiar hypenension,
Whitson JT, Trattler WB, Matossian C, Williams J, Hollander DA.
J Ocul Pharmacol Ther 2010 Jun;26(3 ) 287-92.

Ao
o

2. novite toxiciiv of iopical soular srostagiandin analogs and prasernvatives on somegl epithelial cells,
Kahook MY, Ammar DA.
J Ocul Pharmacol Ther. 2010 Jun;26(3):259-63.

3. Effects of swilching 1o Soffia-preserved travoprost in patients who sresented with superficial punctate kergtopaihy wiile under

fregiment with iatanoproast,
Yamazaki S, Nanno M, Kimura T, Suzumura H, Yoshikawa K.
Jpn J Ophthalmol 2010 Jan;54(1):7-14. Epub 2010 Feb 12.

4. Comsanson of cornegl wound hesling rates after inshillalion of commercially avaiiable atanoprest and ravosrost in rat debrided

cornest epithelium,

Nagai N, Murao T, Okamoto N, lto Y.
J Oleo Sci. 2010;59(3):135-41.

SRy
v

5. [New devalopments in giaucoma medical freatment]
Munoz-Negrete FJ, Pérez-Lopez M, Won Kim HR, Rebolleda G.
Arch Soc Esp Oftalmol. 2009 Oct;84(10):491-500. Review. Spanish.

1 Free Artiole

6. Effects of prostaglandin analog therapy o the ocular surface of glavcoma patienis,
Horsley MB, Kahook MY.
CI|n Ophthalmol 2009;3:291-5. Epub 2009 Jun 2.

Frae PMO Articke

7. Ceular preservatives: associated risks and newsr oplions.
Kaur IP, Lal S, Rana C, Kakkar S, Singh H.
Cutan Ocul Toxicol. 2009;28(3):93- 103 Review.

o

8. Quantistive anaiysis of coniunctival goblet cells after chronic application of iopical drops.
Kahook MY, Noecker R.
Adv Ther, 2008 Aug;25(8).743-51.

pel

9. Comparison of corneal and conjunctival changes after dosing of avoprost preservad with sofZia, latanoprost with

Y

I\.J
.8
5~

benzaikoniym chionide and preservative-free artifizial tears,
Kahook MY, Noecker RJ.
Cornea. 2008 Apr;27(3):339-43.

o

2T

10.  Cysioid masular edema in g pseudophakic patient after switching frem isaneprest to BARK-free travoprost,
Esquenazi S.
J Ocul Pharmacol Ther. 2007 Dec;23(6):567-70.

ju

000193
http://www.ncbi.nlm.nih.gov/sites/entrez

8/15/2010



Doc code: IDS

Doc description: Information Disclosure Statement (ID3) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no 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 11858781
Filing Date 2007-09-20
First Named Inventor | Bhagwati P. Kabra
Art Unit 1613
Examiner Name Amold, Emst V.
Attorney Dacket Number 3205U8

U.S.PATENTS | Remove |
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 6143799 2000-11-07 Chowhan et al.
2 7445771 2008-11-04 Dassanayake et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

| Remove |

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document ,
Figures Appear
1 20050129771 2005-06-16 Asgharian

If you wish to add additional U.S. Published Application citation information please click the Add button.l Add |

FOREIGN PATENT DOCUMENTS |Remove|

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 95/13050 WO 1995-05-18 Ciba-Geigy AG |:|
If you wish to add additional Foreign Patent Document citation informaticn please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS

| Remove|

EFS Web 2.1.17
000194



Application Number 11858781
Filing Date 2007-09-20

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Bhagwati P. Kabra

Art Unit 1613

Examiner Name Amold, Ernst V.

Attorney Dacket Number 3205U8

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

Examiner| Cite
Initials* | No

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 602. 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). 2 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 WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
000195



Application Number 11858781

Filing Date 2007-09-20

INFORMATION DISCLOSURE

First Named Inventor | Bhagwati P. Kabra

STATEMENT BY APPLICANT

L. Art Unit 1613
( Not for submission under 37 CFR 1.99)

Examiner Name Amold, Ernst V.

Attorney Dacket Number 3205U8

CERTIFICATION STATEMENT

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

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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

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

See attached certification statement.
[ ] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] 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, Reg. #46,287/ Date (YYYY-MM-DD) 2010-11-22

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 collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
000196




Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or 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 infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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 for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic 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 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.

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.5.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.

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.

EFS Web 2.1.17 000197




Electronic Patent Application Fee Transmittal

Application Number:

11858781

Filing Date:

20-Sep-2007

Title of Invention:

SELF PRESERVED AQUEQUS PHARMACEUTICAL COMPOSITIONS

First Named Inventor/Applicant Name:

Bhagwati P. Kabra

Filer:

Scott Chapple/Barbara McKenzie

Attorney Docket Number: 3205US
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Claims in excess of 20 1202 8 52 416
Independent claims in excess of 3 1201 1 220 220
Multiple dependent claims 1203 1 390 390

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

000198




Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Request for continued examination 1801 1 810 810
Total in USD ($) 1836

000199




Electronic Acknowledgement Receipt

EFSID: 8890335
Application Number: 11858781
International Application Number:
Confirmation Number: 3372

Title of Invention:

SELF PRESERVED AQUEQUS PHARMACEUTICAL COMPOSITIONS

First Named Inventor/Applicant Name:

Bhagwati P. Kabra

Customer Number:

26356

Filer: Scott Chapple/Barbara McKenzie
Filer Authorized By: Scott Chapple
Attorney Docket Number: 3205US
Receipt Date: 22-NOV-2010
Filing Date: 20-SEP-2007
Time Stamp: 16:15:07

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1836

RAM confirmation Number 3469

Deposit Account 010682

Authorized User

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

000200




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)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
519874
1 3205_US_Amend-w- e 14
RCE_112210.pdf y
1d51bbb638a7f7¢577¢35e2dcab10d5d6cd)|
fa30e
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment Submitted/Entered with Filing of CPA/RCE 1 1
Drawings-only black and white line drawings 2 2
Claims 3 7
Applicant Arguments/Remarks Made in an Amendment 8 11
Drawings-only black and white line drawings 12 14
Warnings:
Information:
R t for Conti dE inati 697866
2 equestior OTR'QE)E xamination 3205_US_RCE_112210.pdf no 3
d766898612a96f336afdfbf8bad c7288858f:
f10
Warnings:
Information:
558258
3 Transmittal Letter 3205_US_IDS-52_112210.pdf no 11
20289f8ec4351109a13a8360cc18de5ac123)]
25¢1
Warnings:
Information:
. . 612409
4 Information Disclosure Statement (IDS) [ 3205_US_IDS-S2_08a_112210. no 4
Filed (SB/08) pdf
555¢f6fd5735047887¢81024d4ed52a5ff2a
9360
Warnings:
Information:
899311
5 Foreign Reference WO_95_013050_A1.pdf no 23

6ed3c2abcd69afb554163949e690c0931e3)]
5340

Warnings:

Information:

000201




37403
6 Fee Worksheet (PTO-875) fee-info.pdf no 2
d0d3d43402b0e617fa68439761d1c940c88]
269fd
Warnings:
Information:
Total Files Size (in bytes); 3325121

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the condition