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COMPOSITIONS CONTAINING
TRIALKANOLAMINE ALKOXYLATE BUFFER

Field of the Invention:

The present invention is directed toward the use of one or more
trialkanolamine alkoxylate buffers in a lens care solution containing an
antimicrobial agent to achieve enhanced disinfection and preservation. More
particularly, the present invention is directed toward the use of one or more
trialkanolamine alkoxylate buffers in combination with one or more biguanides to

enhance disinfection and preservation of ophthalmic solutions and devices.

Background of the Invention:

Contact lenses in wide use today fall into three general categories: hard
lenses formed from materials prepared by polymerization of acrylic esters such
as poly(methyl methacrylate) (PMMA); rigid gas permeable (RGP) lenses formed
from silicone (meth)acrylates and fluorosilicone methacrylates; and gel, hydrogel
or like soft-type lenses. The hard and rigid-type lenses, because they are
characterized by low vapor diffusion and absorb only minor amounts of aqueous
fluids, have a lower tendency to bind ingredients used in contact lens care
solutions. On the other hand, soft-type lenses have a greater tendency to bind
active ingredients used in contact lens care soluﬁons. Therefore, developing
solutions designed for the treatment of soft-type lenses, whether made from the
more traditional copolymers of 2-hydroxyethyl methacrylate (HEMA) or from the

newer siloxane-containing hydrogel materials is especially challenging.
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In the normal course of wearing contact lenses, tear film and debris
consisting of proteinaceous, oily, sebaceous, and related organic matter have a
tendency to deposit and build-up on lens surfaces. Many factors influence
deposit formation, including patient to patient variation, lens material, care
regimen, and environment. in general, relatively high water content ionic lens
materials absorb more protein than relatively low water content or nonionic lens
materials. As part of the routine care regimen, contact lenses must be cleaned
to remove tear film deposits and debris. If deposits are not properly removed,
both the wettability and optical clarity of the lenses are substantially reduced and
wearer discomfort may result.

Further, contact lenses must also be disinfected to kill harmful
microorganisms that may be present or grow on the lenses. Some of the most
popular products for disinfecting lenses are multi-purpose solutions that can be
used to clean, disinfect, and wet contact lenses, followed by direct insertion or
placement on the eye, without rinsing. Obviously, the ability to use a single
solution for contact lens care is an advantage. Such a solution, however, must
be particularly gentle to the eye, since at least some of the solution will be on the
lens when inserted or placed on the eye and will thereby come into direct contact
with eye tissues.

British Patent Number 1,432,345 discloses contact lens disinfecting
compositions pontaining a polymeric biguianide and a mixed phosphate buffer.
Compositions as disclosed by this patent, however, have corneal staining values

of 17 percent or more, far above that which is desirable for patient acceptability.
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U.S. Patent Number 6,143,244 discloses a method for treating contact
lenses and compositions for such use. The method includes the use of an
aqueous biguanide-containing disinfecting solution including an improved buffer
system comprising a mixture of a phosphate and a borate buffer. Preferred
embodiments of the invention include methods and compositions for
simultaneously cleaning and disinfecting contact lenses.

U.S. Patent Number 4,758,595 discloses a contact lens solution
containing a poly(aminopropyl biguanide) (PAPB), also known as
poly(hexamethylene biguanide) (PHMB), having enhanced efficacy when
combined with a borate buffer. These disinfecting and preservative solutions are
especially noteworthy for their broad spectrum of bactericidal and fungicidal
activity at low concentrations coupled with very low toxicity when used with soft-
type contact lenses. Compositions containing PHMB and borate have been
commercialized in various products including multi-burpose solutions, at levels of
about 1 ppm or less for use with soft contact lenses.

The fact that multipurpose solutions are designed for use as a wetting
agent, without rinsing, means that the solution must be ophthalmically safe for
eye contact. This limits, to some extent the type and concentration of both
cleaning agents and antimicrobial agents or biocides that can be employed in the
solution. For example, as can be readily understood, biocides or cleaners ina
shampoo product may not be suitable for ophthalmic use. A challenge has been
to develop a formula that is, on the one hand, maximally efficacious and, on the
other hand, sufficiently gentle to be not only safe, but comfortable for in-the-eye

use.
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With conventional contact lens cleaners or disinfectants, including
multipurpose solutions, lens wearers typically need to digitally or manually rub
the contact lenses, typically between a finger and palm or between fingers,
during treatment of the contact lenses. The necessity for the daily “rubbing” of
contact lenses adds to the time and effort involved in the daily care of contact
lenses. Many contact lens wearers dislike having to perform such a regimen or
consider it to be an inconvenience. Some wearers may be negligent in the
proper “rubbing” regimen, which may result in contact lens discomfort and other
problems. Sometimes rubbing, if performed too rigorously, which is particularly
apt to occur with beginning lens wearers, may damage the lenses. This can be
problematic when a replacement lens is not immediately available. Some
wearers may be negligent in the proper “rinsing” regimen, which may resuit in
contact lens discomfort and other problems.

Contact lens solutions that qualify as a “Chemical Disinfecting Solution”
do not require rubbing to meet biocidal performance criteria for destroying
representative bacteria and fungi as established by the U.S. Food and Drug
Administration (FDA) under the Premarket Notification (510K) Guidance
Document for Contact Lens Care Products, May 1, 1997. In contrast, contact
lens solutions that qualify as a “Chemical Disinfecting System” do require a
rubbing regimen to pass biocidal performance criteria. Traditionally,
multipurpose solutions used for disinfecting and wetting or for disinfecting,
cleaning and wetting qualify as Chemical Disinfecting Systems, but not as

Chemical Disinfecting Solutions.
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Traditional contact lens solutions may depend on the rubbing regimen, not
only for efficacious disinfection, but also for efficacious cleaning. Thus, in order
to develop a contact lens care solution that would provide efficacious cleaning
without a rubbing or rinsing regimen, as opposed to “rub and rinse” and/or “no
rub with rinse” regimens for cleaning, would require improved cleaning efficacy
while still being sufficiently gentle for in-the-eye use.

It would be desirable to obtain a multipurpose contact lens solution that
would provide increased cleaning efficacy. It would likewise be desirable to
obtain improved cleaning efficacy while maintaining both biocidal efficacy of the
solution and low order toxicity of the solution to eye tissue. Desirable solution
low order toxicity to eye tissue is such that after the solution is used to treat a
contact lens, the lens can be subsequently placed on the eye without rinsing the
solution from the lens. While still more challenging to develop, it wéuid also be
desirable to obtain a solution that exhibits both efficacious cleaning and
disinfection of a contact lens, without requiring a rubbing or rinsing regimen, or at
least not inherently or invariably requiring rubbing and rinsing for acceptable
performance. Such solution would allow direct placement of the contact lens on
an eye following soaking in the solution and/or rinsing and rewetting with the

solution.
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Summary of the Invention:

The present invention relates to compositions useful for no-rub, with or
without rinse, cleaning of contact lenses, for disinfecting medical devices such as
contact lenses, for preserving solutions such as ophthalmic solutions,
pharmaceuticals, artificial tears and comfort drops against microbial
contamination, and for preserving medical devices such as contact lenses.
Compositions of the present invention formulated into no-rub, with or without
rinse, contact lens cleaning solutions eliminate the need for user rubbing of the
contact lens during cleaning and provides enhanced, rapid disinfection of the
contact lens. For purposes of the present invention, “rapid disinfection” is
defined as microorganism reduction of at least one log in about one hour. No-
rub cleaning and rapid disinfection of contact lenses leads to higher user
compliance and greater universal appeal than traditional contact lens disinfecting
and cleaning solutions.

Compositions of the present invention useful in the manufacture of
disinfecting and preserving solutions comprise one or more antimicrobial agents
and one or more trialkanolamine alkoxylate buffers. When combined with one or
more suitable surfactants, such biocompatible solutions exhibit enhanced
cleaning efficacy and enhanced biocidal efficacy. The present invention includes
methods for treating contact lenses using such solutions and methods for
making such solutions.

A method of using a no-rub, with or without rinse, contact lens cleaning
solution of the present invention involves contacting a lens with an aqueous

solution having a pH of about 5 to 8 comprising an effective amount of at least
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one antimicrobial agent, and about 0.001 percent to about 5 percent by weight of
one or more trialkanolamine alkoxylate buffers, and about 0.001 percent to about
6 percent by weight of one or more suitable surfactants.

The subject compositions are effective in the manufacture of disinfecting
systems that are non-toxic, simple to use and do not cause ocular irritation.

Accordingly, it is an object of the present invention to provide
compositions useful in the manufacture of ophthalmic disinfecting systems.

Another object of the present invention is to provide compositions
effective in the disinfection of medical devices.

Another object of the present invention is to provide compositions useful
in ophthalmic systems for disinfecting contact lenses.

Another object of the present invention is to provide compositions useful
as packaging solutions for contact lenses and intraocular lenses.

Another object of the present invention is to provide compositions useful
as buffered solutions of ophthalmic drugs.

Another object of the present invention is to provide buffered solutions for
dry eye formuiations.

Another object of the present invention is to enhance the biocidal activity
of cationic biocides.

Another object of the present invention is to inhibit the deposition of
cationic biocides on a biomaterial surface through competitive interaction with a
larger concentration of trialkanolamine alkoxylate buffer.

Another object of the present invention is to provide enhanced stability

against protein denaturation on a biomaterial surface.
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Another object of the present invention is to provide compositions useful
in preserving ophthalmic systems from microbial contamination.

Another object of the present invention is to provide compositions useful
in ophthalmic systems for disinfecting contact lenses with reduced or eliminated
eye irritation.

Another object of the present invention is to provide a method of making
compositions useful in ophthalmic systems.

Still another object of the present invention is to provide a method of
making compositions useful as disinfecting and preservative agents.

These and other objectives and advantages of the present invention,
some of which are specifically described and others that are not, wili become

apparent from the detailed description and claims that follow.

Detailed Description of the Invention:

Compositions of the present invenltion can be used with all contact lenses
such as conventional hard and soft-type lenses, as well as rigid and soft gas
permeable lenses. Such suitable lenses include both hydrogel and non-hydrogel
lenses, as well as silicone and fluorine-containing lenses. Of primary interest are
soft lenses fabricated from a material having a proportion of hydrophilic repeat
units such that the water content of the lens during use is at least 20 percent by
weight. The term “soft contact lens” as used herein generally refers to those
contact lenses that readily flex under small amounts of force. Typically, soft

contact lenses are formulated from polymers having a certain
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proportion of repeat units derived from monomers such as 2-hydroxyethyl
methacrylate and/or other hydrophilic monomers, typically crosslinked with a
crosslinking agent. However, newer soft lenses, especially for extended wear,
are being made from high-Dk siloxane- and fluorosiloxane-containing materials.

Compositions of the present invention comprise one or more
antimicrobial agents such as but not limited to biguanides as a disinfectant or
preservative, and one or more trialkanolamine alkoxylate buffers as a buffering
agent. It is surprising that the subject compositions exhibit excellent disinfecting
and/or preservative effect without the aid of borate, which is contrary to the
teachings of U.S. Patent Number 4,758,595.

Compositions of the present invention are useful for disinfecting and
cleaning medical devices, particularly those soiled with proteinaceous maitter.
Compositions of the present invention are also useful in contact lens care
solutions for disinfecting contact lenses. Compositions of the present invention
are preferably in solution in sufficient concentration to destroy harmful
microorganisms on the surface of a contact lens within the recommended
minimum soaking time. The recommended minimum soaking time is included in
the package instructions for use of the solution. The term “disinfecting solution”
as used herein does not exclude the possibility that the solution may also be
useful as a preserving solution, or that the disinfecting solution may be useful for
other purposes such as daily cleaning, rinsing, and storage of contact lenses,
depending on the particular formulation containing the subject compositions.
Additionally, compositions.of the present invention can be used in conjunction

with other known disinfecting or preserving compounds if desired.
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Compositions of the present invention in solution are physiologically
compatible. Specifically, the solutions are “ophthalmically safe” for use with a
contact lens, meaning that a contact lens treated with a solution of the present
invention is generally suitable and safe for direct placement on the eye without
rinsing. The solution is safe and comfortable for daily contact with the eye via a
contact lens that has been wetted with the solution. An ophthalmically safe
solution has a tonicity and pH that is compatible with the eye and comprises
materials, and amounts thereof, that are non-cytotoxic according to ISO
(International Standards Organization) standards and U.S. FDA (Food and Drug
Administration) regulations. The solution should be sterile in that the absence of
microbial contaminants in the product prior to release must be statistically
demonstrated to the degree necessary for such products.

As noted above, compositions of the present invention include one or
more antimicrobial agents present in a total amount of from approximately
0.000001 to approximately 5.0 percent by weight based on the total weight of the
composition. Said one or more antimicrobial agents are preferably present in
compositions of the present invention from about 0.00001 to about 5.0 weight
percent, more preferably from about 0.00001 to about 1.0 weight percent and
most preferably from about 0.00003 to about 0.5 weight percent. Suitable
antimicrobial agents include for example but are not limited to 1,1’
‘hexamethylenebis[S-(p-chIorbphenyl)biguanide] (Chlorhexidine) or water soluble
salts thereof, 1,1-hexamethylenebis[5-(2-ethylhexyl)biguanide] (Alexidine) or
water soluble salts thereof, poly(hexamethylene biguanide) or water soluble salts

thereof, polyquaternium-1, ionene polymers and quaternary ammonium esters.

10
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Biguanides are described in U.S. Patent Numbers: 5,990,174; 4,758,595 and
3,428,576, each incorporated herein in its entirety by reference. The preferred
antimicrobial agents due to their ready commercial availability are
poly(aminopropyl biguanide) (PAPB), also commonly referred to as
poly(hexamethylene biguanide) (PHMB), and 1,1’-hexamethylenebis[5-(2-
ethylhexyl)biguanide] (Alexidine).

Compositions of the present invention likewise include one or more
trialkanolamine alkoxylate buffers, of the generalized structure illustrated in

Formula 1 below:

HO-(R1O)xR> ‘ R2(OR1),-OH
\ /

N- R2(OR1),-OH
FORMULA 1

wherein the R groups may be the same or different C4. alkylene groups such
as for example but not limited to methylene, ethylene or propylene; the R,

groups may be the same or different C+.¢ alkylene groups such as for example
but not limited to methylene, ethylene or propylene; and x, y and z may be the

same or different selected from the group consisting of integers from 1 to 100.

One or more trialkanolamine alkoxylate buffers are present in the subject
compositions in a total amount of from approximately 0.02 to approximately 3.0

percent by weight based on the total weight of the composition. Suitable

11
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trialkanolamine alkoxylate buffers include for example but are not limited to
triethanolamine ethoxylate buffers where x = 1-100, y = 1-100 and z = 1-100,
with a preference of x = 1-50, y = 1-50 and z = 1-50, and more

preferably with x = 1-10, y = 1-10 and z = 1-10, with the greatest preference of x
=1-2,y=1-2and z= 1-2. Such compounds are available és a mixture from
Sigma-Aldrich, catalog number 41,658-4 (Sigma-Aldrich Corporation, Milwaukee,
Wisconsin).

Compositions of the present invention when formulated as a cleaning
solution include a total amount of from about 0.001 to about 6 percent by weight
of one or more surfactants having known advantages in terms of cleaning
efficacy and comfort. Suitable surfactants include for example but are not limited
to polyethers based upon poly(ethylene oxide)-poly(propylene oxide)-
poly(ethylene oxide), i.e., (PEO-PPO-PEO), or poly(propylene oxide)-
poly(ethylene oxide)-poly(propylene oxide), i.e., (PPO-PEO-PPO),0r a
combination thereof. PEO-PPO-PEO and PPO-PEO-PPO are commercially
available under the trade names Pluronics™, R-Pluronics™, Tetronics™ and R-
Tetronics™ (BASF Wyandotte Corp., Wyandotte, Michigan) and are further
described in U.S. Patent Number 4,820,352 incorporated herein in its entirety by
reference. Suitable surfactants for use in the present composition should be
soluble in the lens care solution, not become turbid, and should be non-irritating
to eye tissues.

Compositions of the present invention may optionally include one or more
water-soluble viscosity agents in the subject composition. Because of the

demulcent effect of viscosity agents, the same have a tendency to enhance the

12
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lens wearer's comfort by means of a film on the lens surface cushioning impact
against the eye. Suitable viscosity agents include for example but are not limited
to water-soluble cellulose polymers such as hydroxyethyl, hydroxypropyl or
hydroxypropylmethyl cellulose, guar, hydroxyethyl guar, hydroxypropyl guar,
hydroxypropylmethyl guar, poly(N-vinylpyrrolidone), poly(vinyl alcohol),
poly(ethylene glycol), poly(ethylene oxide) and the like. Viscosity agents may be
employed in amounts ranging from about 0.01 to about 4.0 weight percent or
less.

Compositions of the present invention may likewise include one or more
buffers, or a buffering system in addition to the one or more trialkanolamine
alkoxylate buffers, to adjust the final pH of the solution. Suitable buffers include
for example but are not limited to citrate buffers, phosphate buffers, borate
buffers, tris(hydroxymethyl)aminomethane (Tris) buffers, sodium bicarbonate, as
well as Good Buffers such as but not limited to N,N'-bis(2-hydroxyethyl)glycine
(BICIN), 2-[bis(2-hydroxyethyl)amino]-2-(hydroxymethyi)-1,3-propanediol
(BISTRIS), 2—(cyc|ohexylamino)ethane-z-sulfonic acid (CHES), N-2-
(hydroxyethyl)piperazine-N'-2-ethanesulfonic acid (HEPES), N-(2-
hydroxyethyl)piperazine-N’-3-propanesulfonic acid (HEPPS),
morpholinoethanesulfonic acid (MES), morpholinopropanesulfonic acid (MOPS),
piperazine-N,N'-bis(2-ethanesulfonic acid) (PIPES), N-
tris(nydroxymethyl)methyl-2-aminoethanesulfonic acid (TES), N-
tris(hydroxymethyl)methyl-3-aminopropanesuifonic acid (TAPS), and N-
tris(hydroxymethyl)methyiglycine (TRICINE), and cbmbinations thereof. Good

Buffers (Good N.E. et al, (1966) Biochemistry, 5, 467-477) are non-toxic to cells,

13
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are not absorbed through cell membranes and feature pKa values at or near
physiological pH. The pH of lens care solutions of the present invention is
preferably maintained within the range of 5.0 to 8.0, more preferably about 6.0 to
8.0, most preferably about 6.5 to 7.8.

Compositions of the present invention may likewise include one or more
tonicity agents to approximate the osmotic pressure of normal lachrymal fluids
which is equivalent to a 0.9 percent solution of sodium chloride or 2.5 percent
glycerin solution. Examples of suitable tonicity agents include but are not limited
to zinc chloride, sodium chloride, potassium chloride, dextrose, mannose,
glycerin, propylene glycol, calcium chloride and magnesium chloride. These
agents are typically used individually in amounts ranging from about 0.01 to 2.5
percent w/v and preferably, from about 0.2 to about 1.5 percent w/v. Preferably,
the tonicity agent is employed in an amount to provide a final osmotic value of
200 to 450 mOsm/kg and more preferably between about 205 to about 350
mOsm/kg, and most preferably between about 210 to about 320 mOsm/kg.

Compositions of the present invention may likewise include one or more
sequestering agents to bind metal ions, which in the case of ophthalmic
solutions, might otherwise react with protein deposits and collect on contact
lenses. Suitable sequestering agents include for example but are not limited to
ethylenediaminetetraacetic acid (EDTA) and its salts, giuconic acid, citric acid,
tartaric acid and their salts, such as sodium salts. Sequestering agents are
preferably used in amounts ranging from about 0.01 to about 0.2 weight percent.

Compositions of the present invention may optionally include one or more

cationic polysaccharides. One or more cationic polysaccharides are present in

14
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the subject compositions in a total amount of from approximately 0.001 to
approximately 0.5 percent by weight based on the total weight of the
composition, but more preferably from about 0.005 to about 0.05 percent by
weight. Suitable cationic polysaccharides for use in compositions of the present
invention include for example but are not limited to variations of Polyquaternium-
10 such as for example but not limited to Polymer JR 125™ (Dow Chemical
Company, Midland, Michigan) having a 2 percent solution viscosity of 75-125
cPs and 1.5 to 2.2 percent nitrogen, Polymer JR 400™ (Dow Chemical
Company) having a 2 percent solution viscosity of 300 to 500 ¢cPs and 1.5 to 2.2
percent nitrogen, Polymer JR 30 M™ (Dow Chemical Company) having a 1
percent solution viscosity of 1,000 to 2,500 cPs and 1.5 to 2.2 percent nitrogen,
Polymer LR 400™ (Dow Chemical Company) having a 2 percent solution
viscosity of 300 to 500 cPs and 0.8 to 1.1 percent nitrogen, Polymer LR 30M™
(Dow Chemical Company) having a 1 percent solution viscosity of 1,250 to 2,250
cPs and 0.8 to 1.1 percent nitrogen, and Polymer LK™ (Dow Chemical
Company) having a 2 percent solution viscosity of 300 to 500 cPs and 0.8 to 1.1
percent nitrogen. The preferred cationic polysaccharide for use in the present
invention is Polymer JR 125™ or Polymer JR 400™.

Compositions of the present invention may likewise inciude one or more
water-soluble carbohydrates. Such carbohydrates are present in the subject
compositions in a total amount of from approximately 0.01 to approximately 10.0
percent by weight based on the total weight of the composition, but more
preferably from about 0.05 to about 5.0 percent by weight. Suitable

carbohydrates for use in compositions of the present invention include for
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example but are not limited to monosaccharides, disaccharides,
oligosaccharides and polysaccharides. Suitable monosaccharides include for
example but are not limited to allose, altrose, glucose, mannose, gulose, idose,
galactose, talose, ribose, arabinose, xylose and lyxose. Examples of suitable
disaccharides are sucrose and trehalose. Suitable oligosaccharides, composed
of two to eight units of monosaccharide, and polysaccharides, composed of
more than eight units of monosaccharide, include for example but are not limited
to agar, agarose, guar gum, hydroxypropylguar, hydroxypropylmethylguar,
hydroxyethylguar, carboxymethylguar, gum arabic, dextran, locust bean,
alginates, asafetida, gum benzoin, carragreenans, carob, colophone, galbanum,
gum damar, gum cassia, hydroxyethylcelluose, hydroxypropylcellulose,
hydroxypropyimethylcellulose, methylcellulose, carboxymethyicellulose, gum
chicle, gum elemi, gum gambodge, gum rosin, gum sandarac, gum tara, gum
terpentine, gum tragacanth, xanthan gum, gum yucca, pectin, gellen gum,
hyaluronic acid, chondroitin sulfate, gum ghatti, gum guaiac, gum guaiac, gum
guarana, gum guttae, gum karaya, gum konjac, gum mastix, gum myrrh and
gum olibanum.

The subject compositions may likewise include a wetting agent, to
facilitate the composition wetting the surface of a contact lens. Within the art,
the term “humectant” is also commonly used to describe these materials. A first
class of wetting agents are polymer wetting agents. Examples of suitable
wetting agents include for example but are not limited to poly(vinyl alcohol)
(PVA), poly(N-vinylpyrrolidone) (PVP), water-soluble cellulose derivatives such

as hydroxypropylmethyl cellulose and poly(ethylene glycol). Water-soluble
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cellulose derivatives and PVA may be used to also increase viscosity of the
composition, and offer this advantage, if desired. Specific cellulose derivatives
include for example but are not limited to hydroxypropyl methyl celluiose,
carboxymethyl cellulose, methyl cellulose, hydroxyethyl cellulose, and cationic
cellulose derivatives. As disclosed in U.S. Patent Number 6,274,133, cationic
cellulosic polymers also help prevent accumulation of lipids and proteins on a
hydrophilic lens surface. Such cationic cellulosic polymers include for example
but are not limited to water soluble polymers commercially available under the
CTFA (Cosmetic, Toiletry, and Fragrance Association) designation
Polyquaternium-10, including the cationic cellulosic polymers available under the
trade hame UCARE® Polymers from Amerchol Corp., Edison, New Jersey.
Generally, these cationic cellulose polymers contain quaternized N,N-
dimethylamino groups along the cellulosic polymer chain.

Another suitable class of wetting agents is non-polymeric wetting agents.
Examples include glycerin, propylene glycol, and other non-polymeric diols and
glycols. |

The specific quantities of wetting agents used in the present invention will
vary depending upon the application. However, the wetting agents
will typically be included in an amount from about 0.01 to about 5 weight percent,
preferably from about 0.1 to about 2 weight percent.

The trialkanolamine alkoxylate-buffered compositions of the present

invention are described in still greater detail in the examples that follow.
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Example 1 - Preparation of Trialkanolamine Alkoxylate-Buffered

Compositions:

[0049] A test was conducted to study the microbiocidal efficacy of
solutions prepared according to the present invention. The test solutions are

identified below in Table 1.

TABLE 1

Trialkanolamine Alkoxylate-Buffered Test Solutions

Ingredients (w/w%) A B c
TEAE 1 1 1
Pluronic F38 1 1 1
Tetronic 908 1 1 1
PVP-30K 1 1 1
EDTA 0.025 0.025 0.025
Glycerin 1 1 0.722
Polymer JR 30 M 0.02 0.02 0.02
Trehalose 0.2 0.2 0
Alexidine (407 ppm) 4 4 4.5
PHMB (112 ppm) | 0.7 ppm 0 0
Osmolality (mOsm/Kg) 210 . 212 185
pH 7.22 7.23 715

TEAE = Triethanolamine ethoxylated buffer
PVP-30K = Poly(N-vinylpyrrolidone)

EDTA = Ethylenediaminetetraacetic acid
Polymer JR 30 M= Polyquaternium -10
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Example 2 — Biocidal Stand-Alone Testing of Trialkanolamine Alkoxylate-

Buffered Compositions:

The antimicrobial efficacy of each of the solutions for the chemical
disinfection of contact lenses was evaluated. Microbial challenge inbculums
were prepared using Pseudomonas aeruginosa (ATCC 9027), Staphylococcus
aureus (ATCC 6538), Serratia marcescens (ATCC 13880), Candida albicans
(ATCC 10231) and Fusarium solani (ATCC 36031). The test organisms were
cultured on appropriate agar and the cultures were harvested using sterile
Dulbecco’s Phosphate Buffered Saline plus 0.05 percent weight/volume
polysorbate 80 (DPBST) or a suitable diluent and transferred to a suitable
vessel. Spore suspensions were filtered through sterile glass wool to remove
hyphal fragments. Serratia marcescens, as appropriate, was filtered through a
1.2 micron filter to clarify the suspension. After harvesting, the suspension was
centrifuged at no more than 5000 x g for a maximum of 30 minutes at 20 to 25
degrees Celsius. The supernatent was poured off and resuspended in DPBST
or other suitable diluent. The suspension was centrifuged a second time, and
resuspended in DPBST or other suitable diluent. Ali challenge bacterial and
fungal cell suspensions were adjusted with DPBST or other suitable diluent to 1
x 10" to 1 x 108 cfu/mL. The appropriate céll concentration may be estimated by
measuring the turbidity of the suspension, for example, using a
spectrophotometer at a preselected wavelength, for example 490 nm. One tube
was prepared containing a minimum of 10 mL of test solution per challenge
organism. Each tube of the solution to be tested was inoculated with a

suspension of the test organism sufficient to provide a final count of 1 x 10° to 1
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x 108 cfu/mL, the volume of the inoculum not exceeding 1 percent of the sample
volume. Dispersion of the inoculum was ensured by vortexing the sample for at
least 15 seconds. The inoculated product was stored at 10 to 25 degrees
Celsius. Aliquots in the amount of 1.0 m!_ were taken of the inoculated product
for determination of viable counts after certain time periods of disinfection. The
time points for the bacteria were, for example, 1, 2, 3, 4 and 24 hours when the
proposed regimen soaking time was four hours for 25%, 50%, 75%, 100% and
400% soaking time. The suspension was mixed well by vortexing vigorously for
at least 5 seconds. The 1.0 mL aliquots removed at the specified time intervals
were subjected to a suitable series of decimal dilutions in validated neutralizing
media. The suspensions were mixed vigorously and incubated for a suitable
period of time to allow for neutralization of the microbial agent. The viable count
of organisms was determined in appropriate dilutions by preparation of triplicate
plates of tryptic soy agar (TSA) for bacteria and Sabouraud dextrose agar (SDA)
for mold a‘nd yeast. The bacterial recovery plates were incubated at 30 to 35
degrees Celsius for two to four days. The yeast recovery plates were incubated
at 20 to 30 degrees Celsius for two to four days. The moid recovery plates were
incubated at 20 to 25 degrees Celsius for three to seven days. The average
number of colony forming units was determined on countable plates. Countable
plates refer to 30 to 300 cfu/plates for bacteria and yeast, and 8 to 80 cfu/plates
for mold except when éolonies are observed only for the 10° or 107" dilution
plates. The microbial reduction was then calculated at the specified time points

and recorded as set forth below in Table 2.
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Biocidal Stand-Alone Test Results

(Log Reduction After Exposure of Test Solutions

TABLE 2

to 10 Percent Organic Soil)

PCT/US2005/029189

Agent Exposure A B Cc
S. aureus 1 hour >4.7 >4.6 >5.1
4 hour >4.7 >4.6 >5.1
P. aeruginosa 1 hour >5.0 >4.6 >4.9
4 hour >5.0 >4.6 >4.9
S. marcescens 1 hour >4.9 4.7 3.8
4 hour >4.9 >4.7 >4.7
C. albicans 1 hour >5.0 >4.9 >5.0
4 hour >5.0 >4.9 >5.0
F. solani 1 hour 3.1 3 >4.6
4 hour 3.3 >4.4 >4.6

In order to demonstrate the suitability of the medium used for growth of
test organisms and to provide an estimation of the initial inoculum
concentration, inoculum controls were made by dispersing an identical aliquot of
the inoculum into a suitable diluent, for example DPBST, using the same volume
of diluent used to suspend the organism listed above. Following inoculation in a
validated neutralizing broth and incubation for an appropriate period of time, the

inoculum control must be between 1.0 x 10° to 1.0 x 10° cfu/mL.

21



WO 2006/026166 PCT/US2005/029189

The test solutions were evaluated based on the performance requirement
referred to as the “Stand-Alone Procedure for Disinfecting Products;’ (Stand-
Alone Test) and is based on the Disinfection Efficacy Testing for contact lens
care products under the Premarket Notification (510(k)) Guidance Document for
Contact Lens Care Products dated May 1, 1997, prepared by the U.S. Food and
Drug Administration, Division of Ophthalmic Devices. This performance
requirement does not contain a rub procedure. This performance requirement is
comparable to current 1ISO standards for disinfection of contact lenses (revised
1995). The Stand-Alone Test challenges a disinfecting product with a standard
inoculum of a representative range of microorganisms and establishes the extent
of viability loss at predetermined time intervals comparable with those during
which the produc’t may be used. The primary criteria for a given disinfection
period, corresponding to a potential minimum recommended disinfection period,
is that the number of bacteria recovered per mL must be reduced by a mean
value of not less than 3.0 logs within the given disinfection period. The number
of mold and yeast recovered per ml must be reduced by a mean value of not
less than 1.0 log within the minimum recommended disinfection time with no

increase at four times the minimum recommended disinfection time.

Example 3 — Regimen Testing of Trialkanolamine Alkoxylate-Buffered

Compositions:

A four-hour no rub and no rinse (NR/NR) regimen using 10 ml of sample
solution with a 10 second shaking step (ss) and a four-hour no rub and no rinse

(NR/NR) regimen using 10 ml of sample solution with no shaking step (ns) was
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conducted on Focus™ Monthly (CIBA Vision, Basel, Switzerland) Group IV
lenses (Gr IV-A), and tested using Candida albicans ATCC 10231. The test

results for the regimens are set forth below in Table 3.
TABLE 3

Efficacy of Test Solutions in
No Rub/No Rinse (NR/NR) Regimen Testing

TEST SOLUTION A B c
NR/NR Regimen

4 Hr soak/10 ml/10 ss (Gr IV-A)

Candida albicans (CFU) 0,0,0 0,0,0 0,0,0

NR/NR Regimen
4 Hr soak/10 mi/ns (Gr IV-A)
Candida albicans (CFU) ND 2,3,0 ND

<10 CFU = test passage
>10 CFU = test failure

CFU = colony forming units
ND = no data

Compositions of the present invention comprising a disinfecting amount
of one or more antimicrobial agents, and one or more trialkanolamine alkoxylate
buffers are useful in contact lens care solutions for rapid disinfection of contact
lenses. A disinfecting amount of antimicrobial agent is an amount that will at
least partially reduce the microorganism population in the formulations
employed. Preferably, a disinfecting amount is that which will reduce the
microbial burden of representative bacteria by three log orders in four hours and

one log for representative fungi. Most preferably, a disinfecting amount is an
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amount which will eliminate the microbial burden of more than 10 cfu per tested
microorganism on a contact lens when used according to its regimen for the
recommended soaking time as established by ISO (International Standards for
Ophthalmic Optics)/FDA Stand-Alone Procedures for Disinfection Test (ISO/DIS
14729, 2001). Typically, such agents are present in concentrations ranging from
about 0.00001 to about 0.5 percent weight/volume (w/v), and more preferably,
from about 0.00003 to about 0.5 percent w/v. A preservative amount of
antimicrobial agent in the subject compositions is that amount that prevents
biologic deterioration of substances or devices with which the compositions are
used. Preservative amounts of antimicrobial agent in the subject compositions is
about 0.0001 to about 5.0 weight percent, more preferably about 0.001 to about
1.0 weight percent and most preferably about 0.025 to about 0.50 weight
percent.

As stated above, contact lenses are cleaned without the need for manual
rubbing and rapidly disinfected by contacting the lens with a solution of the
present composition. Such is accomplished by simply soaking or immersing a
contact lens in several milliliters of the subject solution. Preferably, the contact
lens is permitted to soak in the solution for a period of at least one to four hours.
The contact lens is then removed from the solution, optionally rinsed with the
same or a different solution , for example a preserved isotonic saline solution
and then replaced on the eye.

Solutions containing one or more compositions of the present invention
may be formulated into specific contact lens care products for use as customary

in the field of ophthalmology. Such products include but are not limited to
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wetting solutions, soaking solutions, cleaning and conditioning solutions, as well
as multipurpose type lens care solutions and in-eye cleaning and conditioning
solutions.

Solutions containing one or more compositions of the present invention
may be formulated into specific products for disinfecting medical devices such as
for example but not limited to contact lenses.

Products containing one or more compositions of the present invention
may be formulated for preservation against microbial contamination such as for
example but not limited to ophthalmic solutions, pharmaceuticals, artificial tears
and comfort drops.

Solutions containing one or more compositions of the present invention
may be formulated into specific products for preserving medical devices from
microbial contamination such as for example but not limited to products
formulated for the storage of contact lenses.

While the invention has been described in conjunction with specific
examples thereof, this is illustrative only. Accordingly, many alternatives,
modifications, and variations will be apparent to those skilled in the art in the light
of the foregoing description and it is, therefore, intended to embrace all such
alternatives, modifications, and variations as to fall within the spirit and scope of

the appended claims.
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We claim:

1. A composition comprising:
an effective disinfecting amount of one or more antimicrobial

agents and one or more trialkanolamine alkoxylate buffers.

2. A composition comprising:
an effective disinfecting amount of one or more antimicrobial
agents, one or more trialkanolamine alkoxylate buffers and one or more

surfactants.

3. The composition of claim 1 or 2 wherein said one or more antimicrobial
agents are selected from the group consisting of 1,1’-hexamethylenebis[5-
(p-chlorophenyl)biguanide], water soluble salts of 1,1'-
hexamethylenebis[5-(p-chlorophenyi)biguanide], 1,1 "~hexamethylenebis[5-
(2-ethylhexyl)biguanide], water soluble salts of 1,1 '-hexamethylenebis[5-
(2-ethylhexyl)biguanide], poly(hexamethylene biguanide), water soluble
salts of poly(hexamethylene biguanide), pélyquaternium-‘l, ionene

polymers and quaternary ammonium esters

4. The composition of claim 1 or 2 wherein at least one of said one or more
antimicrobial agents is 1,1"-hexamethylenebis[5-(2-ethyihexyl)biguanide]
or a water soluble salt of 1,1"-hexamethylenebis[5-(2-

ethylhexyl)biguanide].
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5. The composition of claim 1 or 2 wherein said effective disinfecting amount

is about 0.000001 to about 5.0 weight percent.

6. The composition of claim 1 or 2 wherein said effective disinfecting amount

is about 0.00001 to about 5.0 weight percent.

7. The composition of claim 1 or 2 wherein said effective disinfecting amount

is about 0.00003 to about 0.5 weight percent.

8. The composition of claim 1 or 2 wherein said one or more trialkanolamine
alkoxylate buffers are of the generalized structure:
HO-(R10O)R2 R2(OR4)y-OH

N- R2(OR1),-OH

wherein the R1 groups may be the same or different Cy. alkylene; the Ra
groups may be the same or different C4.5 alkylene; and x, y and z may be
the same or different selected from the group consisting of integers from 1

fo 100.

9. The composition of claim 8 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of
triethanolamine ethoxylate buffers where x = 1-100, y=1-100and z = 1-

100.
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10. The composition of claim 8 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of

triethanolamine ethoxylate buffers where x = 1-50, y = 1-50 and z = 1-50.

11. The composition of claim 8 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of

triethanolamine ethoxylate buffers where x = 1-10, y = 1-10 and z = 1-10.

12. The composition of claim 8 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of

triethanolamine ethoxylate buffers where x = 1-2, y=1-2and z = 1-2.

13. The composition of claim 2 wherein said one or more surfactants are
selected from the group consisting of poly(ethylene oxide)-poly(propylene
oxide)-poly(ethylene oxide) polyethers and poly(propylene oxide)-

poly(ethylene oxide)-poly(propylene oxide) polyethers.

14. The composition of claim 2 wherein said one or more surfactants are

present at about 0.001 to about 6.0 weight percent.

15.  The composition of claim 1 or 2 further comprising one or more tonicity

agents.
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16.  The composition of claim 1 or 2 further comprising one or more tonicity
agents selected from the group consisting of zinc chloride, sodium
chloride, potassium chloride, dextrose, mannose, glycerin, propylene

glycol, calcium chloride and magnesium chloride

17.  The composition of claim 1 or 2 further comprising one or more

viscosity agents.

18. The composition of claim 1 or 2 further comprising one or more
viscosity agents selected from the group consisting of water-soluble
cellulose polymers, guar, hydroxyethyl guar, hydroxypropyl guar,
hydroxypropylmethyl guar, poly(N-vinylpyrrolidone), poly(vinyl alcohol),

poly(ethylene glycol), and poly(ethylene oxide).

19. The compaosition of claim 1 or 2 further comprising one or more wetting

agents.

20. The composition of claim 1 or 2 further comprising one or more wetting
agents selected from the group consisting of poly(vinyl alcohol),
poly(N-vinylpyrrolidone), water-soluble cellulose derivatives, poly(ethylene
glycol), glycerin, propylene glycol, non-polymeric diols and non-polymeric

glycols.
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21. The composition of claim 1 or 2 further comprising one or more

sequestering agents.

22.  The composition of claim 1 or 2 further comprising one or more
sequestering agents selected from the group consisting of
ethylenediaminetetraacetic acid, gluconic acid, citric acid, tartaric acid and

salts thereof.

23. The composition of claim 1 or 2 further comprising one or more cationic

polysaccharides.

24.  The composition of claim 1 or 2 further comprising one or more
cationic polysaccharides selected from the group consisting of variations

of Polyquaternium-10.

25.The composition of claim 1 or 2 further comprising one or more water-

soluble carbohydrates.

26.The composition of claim 1 or 2 further comprising one or more
carbohydrates selected from the group consisting of monosaccharides,

disaccharides, oligosaccharides and polysaccharides.

27. The composition of claim 1 or 2 further comprising one or more buffers

other than trialkanolamine alkoxylated buffers.
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28. The composition of claim 1 or 2 further comprising one or more buffers
selected from the group consisting of citrate buffers, phosphate buffers,
borate buffers, tris(hydroxymethyl)aminomethane (Tris) buffers, sodium

bicarbonate buffers, Good Buffers, and combinations thereof.

29. The composition of claim 1 or 2 wherein said one or more trialkanolamine
alkoxylate buffers are present in about 0.02 to about 3.0 percent by

weight based on the total weight of the composition.

30. The composition of claim 1 or 2 further comprising one or more tonicity
agents wherein said one or more fonicity agents are present in an amount

to provide a final osmotic value of about 200 to about 450 mOsm/kg.

31. A method of producing the composition of claim 1 comprising:
combining an effective disinfecting amount of one or more

antimicrobial agents with one or more trialkanolamine alkoxylate buffers.

32. A method of producing the composition of claim 2 comprising:
combining an effective disinfecting amount of one or more
antimicrobial agents, one or more trialkanolamine alkoxylate buffers and

one or more surfactants.
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33. The method of claim 31 or 32 wherein said one or more antimicrobial
agents are selected from the group consisting of 1,1’-hexamethylenebis[5-
(p-chlorophenyl)biguanide], water soluble salts of 1,1’-hexamethylenebis[5-
(p-chlorophenyl)biguanide], 1,1’-hexamethylenebis[5-(2-
ethylhexyl)biguanide], water soluble salts of 1,1-hexamethylenebis[5-(2-
ethylhexyl)biguanide], poly(hexamethylene biguanide), water soluble salts
of poly(hexamethylene biguanide), polyquaternium-1, ionene polymers and

guaternary ammonium esters.

34. The method of claim 31 or 32 wherein at least one of said one or more
antimicrobial agents is 1,1’-hexamethylenebis[5-(2-ethylhexyl)biguanide] or a

water soluble salt of 1,1’-hexamethylenebis[5-(2-ethylhexyl)biguanide].

35. The method of claim 31 or 32 wherein said effective disinfecting amount

is about 0.000001 to about 5.0 weight percent.

36. The method of claim 31 or 32 wherein said effective disinfecting amount

is about 0.00001 to about 5.0 weight percent.

37 The method of claim 31 or 32 wherein said effective disinfecting amount

is about 0.00003 to about 0.5 weight percent.
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38. The method of claim 31 or 32 wherein said one or more trialkanolamine

alkoxylate buffers are of the generalized structure:

HO-(R1O)Rz R2(OR4),-OH

N oo

wherein the R4 groups may be the same or different C1.5 alkylene; the Rz
groups may be the same or different Cy. alkylene; and x, y and z may be
the same or different selected from the group consisting of integers from 1

to 100.

39. The method of claim 38 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-100, y = 1-100 and z = 1-100.

40. The method of claim 38 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-50, y = 1-50 and z = 1-50.

41. The method of claim 38 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-10, y = 1-10 and z = 1-10.
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42. The method of claim 38 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-2, y=1-2and z = 1-2.

43. The method of claim 38 wherein said one or more surfactants are
selected from the group consisting of poly(ethylene oxide)-poly(propylene
oxide)-poly(ethylene oxide) polyethers and poly(propylene oxide)-

poly(ethylene oxide)-poly(propylene oxide) polyethers.

44. The method of claim 38 wherein said one or more surfactants are

present at about 0.001 to about 6.0 weight percent.

45. The method of claim 31 or 32 further comprising one or more tonicity

agents.

46. The method of claim 31 or 32 further comprising one or more tonicity
agents selected from the group consisting of zinc chloride, sodium chloride,
potassium chloride, dextrose, mannose, glycerin, propylene glycol, calcium

chloride and magnesium chloride.

47. The method of claim 31 or 32 further comprising one or more viscosity

agents.
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48. The method of claim 31 or 32 further comprising one or more viscosity
agents selected from the group consisting of water-soluble cellulose
polymers, guar, hydroxyethyl guar, hydroxypropyl guar, hydroxypropylmethyl
guar, poly(N-vinylpyrrolidone), poly(vinyl alcohol), poly(ethylene glycol), and

poly(ethylene oxide).

49. The method of claim 31 or 32 further comprising one or more wetting

agents.

50. The method of claim 31 or 32 further comprising one or more wetting
agents selected from the group consisting of poly(vinyl aicohol),
poly(N-vinylpyrrolidone), water-soluble cellulose derivatives, poly(ethylene
glycol), glycerin, propylene glycol, non-polymeric diols and non-polymeric

glycols.

51. The method of claim 31 or 32 further comprising one or more

sequestering agents.

52. The method of claim 31 or 32 further comprising one or more
sequestering agents selected from the group consisting of
ethylenediaminetetraacetic acid, gluconic acid, citric acid, tartaric acid and

salts thereof.
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53. The method of claim 31 or 32 further comprising one or more cationic

polysaccharides.

54. The method of claim 31 or 32 further comprising one or more cationic
polysaccharides selected from the group consisting of variations of

Polyquaternium-10.

55. The method of claim 31 or 32 further comprising one or more water-

soluble carbohydrates.

56. The method of claim 31 or 32 further comprising one or more
carbohydrates selected from the group consisting of monosaccharides,

disaccharides, oligosaccharides and polysaccharides.

57. The method of claim 31 or 32 further comprising one or more buffers

other than trialkanolamine alkoxylate buffers.

58. The method of claim 31 or 32 further comprising one or more buffers
selected from the group consisting of citrate buffers, phosphate buffers,
borate buffers, tris(hydroxymethyl)aminomethane (Tris) buffers, sodium

bicarbonate buffers, Good Buffers, and combinations thereof.
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59. The method of claim 31 or 32 wherein said one or more trialkanolamine
alkoxylate buffers are present in about 0.02 to about 3.0 percent by weight

based on the total weight of the composition.

60. The method of claim 31 or 32 further comprising one or more tonicity
agents wherein said one or more tonicity agents are present in an amount

to provide a final osmotic value of about 200 to about 450 mOsm/kg.

61. A solution comprising one or more compositions of claim 1.

62. A solution comprising one or more compositions of claim 2

63. The solution of claim 61 or 62 wherein said one or more antimicrobial
agents are selected from the group consisting of 1,1’-hexamethylenebis[5-(p-
chlorophenyl)biguanide], water soluble salts of 1,1’-hexamethylenebis[5-(p-
chlorophenyl)biguanide], 1,1’-hexamethylenebis[5-(2-ethylhexyl)biguanidel],
water soluble salts of 1,1’-hexamethylenebis[5-(2-ethylhexyl)biguanide],
poly(hexamethylene biguanide), water soluble salts of poly(hexamethylene
biguanide), polyquaternium-1, ionene polymers and quaternary ammonium

esters.

64. The solution of claim 61 or 62 wherein at least one of said one or more
antimicrobial agents is 1,1’-hexamethylenebis[5-(2-ethylhexyl)biguanide] or a
water soluble salt of 1,1-hexamethylenebis[5-(2-ethylhexyl)biguanide].
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65. The solution of claim 61 or 62 wherein said effective disinfecting

amount is about 0.000001 to about 5.0 weight percent.

66. The solution of claim 61 or 62 wherein said effective disinfecting

amount is about 0.00001 to about 5.0 weight percent.

67. The solution of claim 61 or 62 wherein said effective disinfecting

amount is about 0.00003 to about 0.5 weight percent.

68. The solution of claim 61 or 62 wherein said one or more trialkanolamine

alkoxylate buffers are of the generalized structure:

HO-(R1O)XR2\ /R2(0R1)y—0H

NZR»(OR1),-OH

wherein the R4 groups may be the Asame or different C4.¢ alkylene; the R,
groups may be the same or different C1.5 alkylene; and x, y and z may be
the same or different selected from the group consisting of integers from 1

to 100.

69. The solution of claim 68 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-100, y = 1-100 and z = 1-100.
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70.  The solution of claim 68 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-50, y = 1-50 and z = 1-50.

71. The solution of claim 68 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-10, y = 1-10 and z = 1-10.

72.  The solution of claim 68 wherein said one or more trialkanolamine
alkoxylated buffers are selected from the group consisting of triethanolamine

ethoxylate buffers where x = 1-2, y=1-2 and z = 1-2.

73. The solution of claim 68 wherein said one or more surfactants are
selected from the group consisting of poly(ethylene oxide)-poly(propylene
oxide)-poly(ethylene oxide) polyethers and poly(propylene oxide)-

poly(ethylene oxide)-poly(propylene oxide) polyethers.

74. The solution of claim 68 wherein said one or more surfactants are

present at about 0.001 to about 6.0 weight percent.

75.  The solution of claim 61 or 62 further comprising one or more tonicity

agents.
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76. The solution of claim 61 or 62 further comprising one or more tonicity
agents selected from the group consisting of zinc chloride, sodium chloride,
potassium chloride, dextrose, mannose, glycerin, propylene glycol, calcium

chloride and magnesium chloride.

77. The solution of claim 61 or 62 further comprising one or more viscosity

agents.

78. The solution of claim 61 or 62 further comprising one or more viscosity
agents selected from the group consisting of water-soluble cellulose
polymers, guar, hydroxyethyl guar, hydroxypropyl guar, hydroxypropylmethyl
guar, poly(N-vinylpyrrolidone), poly(vinyl alcohol), poly(ethylene glycol), and

poly(ethylene oxide).

79. The solution of claim 61 or 62 further comprising one or more wetting

agents.

80. The solution of claim 61 or 62 further comprising one or more wetting
agents selected from the group consisting of poly(vinyl alcohol),
poly(N-vinylpyrrolidone), water-soluble cellulose derivatives, poly(ethylene
glycol), glycerin, propylene glycol, non-polymeric diols and non-polymeric

glycols.
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81. The solution of claim 61 or 62 further comprising one or more

sequestering agents.

82. The solution of claim 61 or 62 further comprising one or more
sequestering agents selected from the group consisting of
ethylenediaminetetraacetic acid, gluconic acid, citric acid, tartaric acid and

salts thereof.

83. The solution of claim 61 or 62 further comprising one or more cationic

polysaccharides.

84. The solution of claim 61 or 62 further comprising one or more cationic
polysaccharides selected from the group consisting of variations of

Polyquaternium-10.

85. The solution of claim 61 or 62 further comprising one or more water-

soluble carbohydrates.

86. The solution of claim 61 or 62 further comprising one or more
carbohydrates selected from the group consisting of monosaccharides,

disaccharides, oligosaccharides and polysaccharides.

87. The solution of claim 61 or 62 further comprising one or more buffers

other than trialkanolamine alkoxylate buffers.
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88. The solution of claim 61 or 62 further comprising one or more buffers
selected from the group consisting of citrate buffers, phosphate buffers,
borate buffers, tris(hydroxymethyl)aminomethane (Tris) buffers, sodium

bicarbonate, Good Buffers, and combinations thereof.

89. The solution of claim 61 or 62 wherein said one or more trialkanolamine
alkoxylate buffers are present in about 0.02 to about 3.0 percent by weight

based on the total weight of the composition.

90. The solution of claim 61 or 62 further comprising one or more tonicity
agents wherein said one or more tonicity agents are present in an amount

to provide a final osmotic value of about 200 to about 450 mOsm/kg.

91. A method of using the solution of claim 61 or 62 comprising:
contacting a contact lens with said solution for a period of time suitable to

reduce or eliminate a microbial burden on said contact lens.

92. A method of using the solution of claim 61 or 62 comprising:

contacting a medical device with said solution for a period of time suitable

to reduce or eliminate a microbial burden on said medical device.
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93.

94.
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A composition for treating contact lenses comprising:
an effective amount of one or more antimicrobial agents and one or

more trialkanolamine alkoxylate buffers.

A composition for treating contact lenses comprising:

an effective amount of one or more antimicrobial agents, one or

more trialkanolamine alkoxylate buffers and one or more surfactants.

95.

96.

97.

A composition for treating contact lenses comprising:
a disinfecting amount of one or more antimicrobial agents and one

or more trialkanolamine alkoxylate buffers.

A composition for treating contact lenses comprising:
a disinfecting amount of one or more antimicrobial agents, one or
more trialkanolamine alkoxylate buffers and one or more

surfactants.

A composition for treating contact lenses comprising:

a preservative amount of one or more antimicrobial agents and one

or more trialkanolamine alkoxylate buffers.
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98.

99.

100.

101.
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A composition for treating contact lenses comprising:
a preservative amount of one or more antimicrobial agents, one or
more trialkanolamine alkoxylate buffers and one or more

surfactants.

A solution comprising one or more compositions of claim 93, 94,

95, 96, 97 or 98.

An improved composition for treating contact lenses the
improvement comprising:
a preservative amount of one or more antimicrobial agents and one

or more trialkanolamine alkoxylate buffers.

An improved composition for freating contact lenses the
improvement comprising:

a preservative amount of one or more antimicrobial agents, one or
more frialkanolamine alkoxylate buffers and one or more

surfactants.

44



INTERNATIONAL SEARCH REPORT

Int al Application No

Pu17u52005/029189

A. CLASSIFICIATION OF SUBJECT MATTER

61L12/14 C11D3/00
AO1N33/00

C11D3/37

C11D3/32 €11D3/30

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61L C11D AOIN

Minimum documentation searched (classification system foliowed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DATABASE CA ‘Online! 1,2,
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 8-12,14,
OHIO, US; 10 March 2004 (2004-03-10), 15,17,
BACNEANU, GEORGE ET AL: "Disinfectant 19,21,
and detergent composition” 27-32,
XP002355568 38-42,
retrieved from STN 44,45,
Database accession no. 2004:191150 47,49,
51,
57-62,
68-72,
74,75,
77,79,
81,
87-90,
93-101
abstract
- / —_

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which Is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

e

e

we

%

later document published after the international filing date
or priority date and not in conflict with the application but
cited 1o understand the principle or theory underlying the
invention

document of pargicular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu~
meln;ns‘ ﬁuch combination being obvious to a person skilled
in the art.

document member of the same patent family

Date of the actual completion of the intetnational search

23 November 2005

Date of mailing of the intemational search report .

20/12/2005

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Neys, P

Form PCT/ISA/210 {second sheet) {January 2004)




INTERNATIONAL SEARCH REPORT

Inte nal Application No

PC1,uS2005/029189

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X ~& RO 117 540 B1 (S.C. CHIMCOMPLEX S.A. 1,2,
BORZESTI, ONESTI, ROM.) 8~12,14,
30 April 2002 (2002-04-30) 15,17,
19,21,
27-32,
38-42,
44 .45,
47,49,
51,
b7-62,
68-72,
74,75,
77,79,
81,
87-90,
93-101
the whole document
X GB 1 245 237 A (PETHICA B.A. ET AL.) 1,2,5,6,
8 September 1971 (1971-09-08) 8-12,31,
32,35,
. 36,
38-42,
93-98,
100,101
claims
tables I,II,IV
A US 6 617 291 B1 (SMITH FRANCIS X) 1-101
9 September 2003 (2003-09-09)
claims
column 1, 1ine 40 - column 2, 1ine 16
examples
A WO 97/28687 A (BUCKMAN LABORATORIES 1-101
INTERNATIONAL, INC)
14 August 1997 (1997-08-14)
claims
A US 6 143 244 A (XIA ET AL) 1-101
7 November 2000 (2000-11-07)
the whole document

Form PCT/ISA/210 (continuation of second sheet) {January 2004)




INTERNATIONAL SEARCH REPORT

ormation on patent family members

Inte

PCy, uS2005/029189

nal Application No

Patent document Pubtication Patent family Publication

cited in search report date member(s) date

RO 117540 B1 30-04-2002 NONE

GB 1245237 A 08-09-1971  BE 724528 A 27-05-1969
CH 507365 A 15-05-1971
DE 1811726 Al 03-07-1969
ES 360894 Al 16-10-1970
FR 1593865 A 01-06-1970
LU 57426 Al 04-07-1969
NL 6817200 A 03-06-1969
SE 367839 B 10-06-1974

Us 6617291 Bl 09-09-2003  NONE

WO 9728687 A 14-08-1997 AT 209438 T 15-12-2001
AU 724312 B2 14-09-2000
AU 2118797 A 28-08-1997
BR 9707318 A 13-04-1999
CA 2247375 Al 14-08-1997
CN 1210442 A 10-03-1999
Cz 9802336 A3 16-12-1998
DE 69708610 D1 10-01-2002
EP 0884944 Al 23-12-1998
ES 2166066 T3 01-04-2002
JP 2000504690 T 18-04-2000
NO 983610 A 07-10-1998
NZ 331248 A 27-03-2000
SK 101998 A3 02-12-1998
ZA 9701009 A 30-10-1997

US 6143244 A 07-11-2000 NONE

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

