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Contact lenses in wide use today fall into two general categories, hard

and soft. The hard or rigid corneal type lenses are formed from materials
prepared by the polymerization of acrylic esters, such as poly(methyl
methacrylate) (PMMA). The gel, hydrogel or soft type lenses are made by
polymerizing such monomers as 2-hydroxyethyl methacrylate (HEMA) or, in the
case of extended wear lenses, by polymerizing silicon-containing monomers or
macromonomers. Both the hard and soft types of contact lenses are exposed to
a broad spectrum of microbes during normal wear and become soiled relatively
.quickly. Contact lenses whether hard or soft therefore require routine cleaning
and disinfecting. Failure to routinely clean and disinfect contact lenses properly
can lead to a variety of problems ranging from mere discomfort when being worn
to serious ocular infections. Ocular infections caused by virulent microbes such
as Pseudomonas aeruginosa can lead to loss of the infected eye(s) if left
untreated or if allowed to reach an advanced stage before initiating treatment.
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spect ' uB‘eSplte the availability of various commercially available contact lens
disinfecting systems such as heat, hydrogen peroxide, biguanides, polymeric
biguanides, quaternary ammonium polyesters, amidoamines and other chemical
agents, there continues to be a need for improved disinfecting and/or preserving
systems. Such improved disinfecting and/or preserving systems include
systems that are simple to use, are effective against a broad spectrum of
microbes, are non-toxic and do not cause ocular irritation as the result of binding
to the contact lens material. There is a particular need in the field of contact lens
disinfection and ophthalmic composition preservation for safe and effective

chemical agents with antimicrobial activity.
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The subject polysaccharide-containing compositions are effective
preservatives useful in the manufacture of topical solutions 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 with enhanced biocidal activity useful in the manufacture of self-
preserving ophthalmic systems.

Another object of the present invention is to provide a method for using
compositions with enhanced biocidal activity in the preservation of medical
devices.

Another object of the present invention is to provide compositions with

enhanced biocidal activity useful in ophthalmic systems to preserve contact

lenses.
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Still another object of the present invention is to provide a method of using
gentle compositions with biocidal activity as preservative agents.

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

apparent from the detailed description and claims that follow.

Detailed Description of the Invention:

The compositions of the present invention can be used with all contact
lenses such as conventional hard and soft lenses, as well as rigid and soft gas
permeable lenses. Such suitable lenses for use with compositions of the present
invention include both hydrogel and non-hydrogel lenses, as well as silicone and
fluorine-containing lenses. The term “soft contact lens” as used hereiﬁ 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
proportion of repeat units derived from monomers such as 2-hydroxyethyl
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Compositions of the present invention in solution are physiologically
compatible or “ophthalmically safe” for use with contact lenses. Ophthalmically
safe as used herein means that a contact lens treated with or in the subject
solution is generally suitable and safe for direct placement on the eye without
rinsing. The subject solutions are 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
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conpositions of the presént Invention I ncl ude one or
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Sé?@ghg{“gwﬂma{%ﬁﬁ%ﬁ}al biomptaﬁ)(/j) ﬁa(\)/in\f;aar E%‘éirc%r%?scg)lﬂtion viscosity of 300
to 500 cPs and 1.5 to 2.2 percent nitrogen, Polymer JR 30M™ (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™.
The above described cationic polysaccharides comprise a cellulosic

backbone derived from natural, renewable resources. Cellulose is a straight
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In addition to one or more cationic polysaccharides, compositions of the
present invention may optionally include one or more buffers, such as
aminoalcohol buffers, such as for example but not limited to ethanolamine
buffers present 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
aminoalcohol buffers include for example but are not limited to
monoethanolamine (MEA), diethanolamine (DEA), triethanolamine (TEA), 2-
amino-2-methyl-1,3-propanediol (AMPD), 2-dimethylamino-2-methyl-1-
propanediol (DMAMP), 2-amino-2-ethylpropanol (AEP), 2-amino-1-butanol (AB)

and 2-amino-2-methyl-1-propanol (AMP), but preferably MEA, DEA or TEA.
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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.

‘Optionally, it may be desirable to include one or more water-soluble
viscosity agents in the subject compositions. Because of the demulcent effect of
viscosity agents, the same have a tendency to enhance the 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
cellulose polymers like hydroxyethyl or hydroxypropyl cellulose, carboxymethyl

cellulose, povidone, polyvinyl alcohol and the like. Viscosity agents may be
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change the pH one unit. Buffering capacity is measured by a ‘solution of the
buffers only. 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 optionally 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 suitéble tonicity agents include but are
not limited to sodium and potassium chloride, dextrose, mannose, glycerin,
calcium and magnesium chloride. These agents are typically used individually in
amounts ranging from about 0.01 to 2.5 percent weight per volume and
preferably, from about 0.2 to about 1.5 percent weight per volume. Preferably,
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FFgfér‘éBlnyseaw lf'él {g Hg B fbout BY1GE Hoolll ¥ S8l di 1t percent.

ution Exanp es o bl'e tonicity agents”inc

bu%uﬁfrﬁlr@ﬂl it/ Hal1He8H otbgeﬁlgg Wfé‘rrﬂpgtlgﬁ’é ﬁb#gés%tﬁ %bﬁiﬁaon that

dextrose, ‘nannose, ycer clum an

ICE‘n%Féa%g Ié%%s@r Q\qglfrﬁté Oﬁé@ou té?'{gi?cg itjs%aHgﬁ'ba kdp IQIIUYA'[I?H %Ioex not

nDun S rang roma percen

Ve 3lasBShe Yo‘%ﬂﬂi‘?oﬁ%%reservatwe efficacy.

The compositions of the present invention are described in still greater

detail in the examples that follow.

EXAMPLE 1 — Preparation of Test Solutions:

Sample solutions for testing were prepared in accordance with the

formulations set forth below in Table 1.
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preferably, fromabout 0.2 to about .5 percent weight
per volunme. Preferably,the tonicity agent is enpl oyed
WO pooansEsount to provide a final osnotic val ueP©f/U04/039923
to 450 msnm kg and nore preferably between about 220
to about 350 m sm kg, and nost preferably between
about 220 to about 320 m sm kg. Conpositions of the
present invention may al so iTABLKI® one or nore
sequestering agents to bind netal ions, which in the
case of ophthal m c sol uti @est Solugibhsot her wi se react
With protein deposits and collect on contact |enses.
Sui t abl e sequestering agents include for exanpl e but
ar gngreldidritsi t ed t o et hyl enedi angslatiehgs aaceti c aci d
( ENNAY Papekritt S sal ts. Sequesteri ng agents 3re 4
preferably used in anmounts ranging fromabout 0.01 to

ab@dditn Bove ght percent. &ussrisi odley, id.16@s beaso
observed in fornulations of the present invention that

I NEopaRsy | evel s or anount $Ogﬁ EDTA 4a0d/ of 4004 S Sﬁhb@
in a fornmul ati on does not increase the fornmul ation's

pregeryative efficacy. Thegeggnposi higgns of phe ppagent
invention are described in still greater detail in the

ex%m@g@l\ﬂfol low. EXAMPRE 1 - Brepar agppn of glfsst

Sol utions: Sanple solutions for testing were prepar ed

n cordance with the forgul i on t f h beI
Talg’?g TABLE 1 Test Sol utlgﬁsﬁﬁngrzﬁgnts gﬁ)l ut i ons

W Wéﬁ%l&r%??mbsﬁumg) 180-220 235 232

TABLE 1 - Continued

Test Solutions

Ingredients Solutions

W/W Percent 5 6 7 8
Sodium Borate 0.160 0.160 0.160 0.160
Boric Acid 1.400 1400 1400 1.400
EDTA 0.10 0.05 0.025 0.05
Polymer JR 30M 0.02 002 0.2 0
Polymer JR 400 0 ‘ 0 0 0.05
pH 7.03 7.10 7.14 7.15
Osmolarity (mOsm/Kg) 242 235 233 235

11



Sodi um Borate 0.135 0.160 0.160 0.160 Boric Acid 1.000
1.400 1.400 1.400 EDTA 0.05 0.05 0.05 0.05 Polyner JR
W@ANS05029 0. 02 0.01 0.005 pH 7.0-7.4 7.11 7. 11pC@T/1ISH004/039923
Csnolarity (mOsm Kg) 180-220 235 230 232 TABLE 1 -
Conti nued Test Solutions Ingredients Solutions WW
Percent 5 6 7 8 Sodium Borate 0.160 0.160 0.160 0. 160
Boric Acid 1.400 .400 .7ABLE 140@orEDmed. 10 0. 05 0. 025
0.05 Polymer JR 3OM 0.02 0.02 0.02 O Polyner JR 400 O
0 0O0.05PH7.03 7.10 7. 1%estSdlufensl arity (nOsn Kg)
242 235 233 235TABLE 1 - Continued Test Sol utions
I ngredients Solutions WW Percent 9 10

Ingredients Solutions
W/W Percent 9 10
Sodium Borate 0.160 0.160
Boric Acid 1.400 1.400
EDTA 0.05 0.05
Polymer LR 400 0.05 0
Polymer LK 0 0.05
pH 7.15 7.15
Osmolarity (mOsm/Kg) 238 234

EXAMPLE 2 ~ ISO/FDA Microbial Preservative Efficacy Testing of Test
Solutions With Five of FDA/ISO Challenge Microorganisms:

Test solutions prepared in accordance with Example 1 above, were each
tested for ISO/FDA microbial preservative efficacy using five FDA/ISO challenge
microorganisms, i.e., three bacteria and two fungi. Acceptance criteria
established for bacteria require that the number of viable bacteria, recovered per
ml, is reduced by not less than 3.0 logs at 14 days. After the rechallenge at day
14, the concentration of bacteria shall be reduced by at least 3.0 logs by day 28.
Acceptance criteria established for yeasts and molds require that the number of
viable yeasts and molds, recovered per ml, remain at or below initial
concentrations within an experimental error of + 0.5 logs within 14 days. After
day 28, the concentration of mold and yeast shall remain at or below the
concentrations after rechallenge within an experimental error of + 0.5 logs.

12



Sodi um Borate 0.160 0.160 Boric Acid 1.400 1.400 EDTA

0.05 0.05 Polymer LR 400 0.05 O Polymer LK O 0.05 pH
wQ@2W5/07373% Osnol arity (mOsm Kg) 238 234 EXAMPLECTRUS2004/039923

| SO FDA M crobi al Preservative Efficacy Testing of

Test Solutions Wth Five of FDA/I SO Chal |l enge

M croorgani sns: Test solutions prepared in accordance

wi Restlitaopthe ISOHIA aicrakiekepresevatiesefcadydesting@fAAsubject test

m crobi al preservative efficacy using five FDA/ I SO

c hablutomgeans sat botigeetdwirsTable@. , three bacteria and two

fungi . Acceptance criteria established for bacteria

require that the nunmber of viable bacteria, recovered

per m, is reduced by not Iess than 3.0 logs at 14

days. After the rechal |l engeTABLERY 14, the

concentration of bacteria shall be reduced by at | east

3.0 | 0gs RusulieyofASO/FBA ARERMSE PresbR/ative EFtialdy Téstth
for yeasts and nolds require that the nunber of viable

yepséseryativéBFikacyr ecovered per nl, remain at or bel ow
initial concentrations within an expgRdmiEtdn ¢ ror of
+ 0.5 logs within days. After day 28, &BRition
cog@Mdeniti on of nol dpapgd yepst shall regmin ay or 5
belsayy cEONCENEf&tTONS arter rechalrenge withimnm an
experifrental error of 0.5 logs.Results of the I SO FDA

m g,g—p@t@%@; eservative effigcgcy tegting pf thessubject
t est | . .

14  >4.8 47 >4.8 >4.8 >4.8

21 1.6 1.1 1.1 1.1 1.1
28 >39 >39 >39 >3.9 3.9

Pseudomonas aeruginosa

(ATCC 9027) 7 >49 >5.0 >5.0 4.3 >5.0
14 >49 >50 >50 >5.0 >5.0
21 >39 >3.8 >38 >3.8 3.8
28 >3.9 >3.8 >3.8 >3.8 3.8

Escherichia coli

(ATCC 8739) 7 >4.8 4.5 4.9 4.8 4.6
14 >48 >49 >49 >4.9 >4.9
21 >389 >38 >338 3.8 3.2

28  >3.9 3.8 3.8 >3.8 >3.8

13



solutions are set forth belowin Table 2. TABLE 2
Results of | SO FDA M crobi al

Solution 1SO A ent Davs 1 2 3 4 5 Staphyl ococcus

Preservative Efficacy
waewsiopysPr eservati ve Effi cacy Log Reducti on oOPCT/US2004/039923

aureus (ATCC 6538) 7 1.9 1.4 1.4 1.4 1.5 14 >4.8 4.7
>4,.8 >4.8 >4,8 21 1.6 1.1 1.1 1.1 1.1 28 >3.9 >3.9
>3.9 >3.9 3.9 Pseudonorid@BliERugContnuédTCC 9027) 7

>4.9 >5.0 >5.0 4.3 >5.0 14 >4.9 >5.0 >5.0 >5.0 >5.0 21
>3. 9 >3. Reskuls 6fISO/FDA MiBroialPresebativeEffidady Besting

Escherichia coli (ATCC 8739) 7 >4.8 4.5 4.9 4.8 4.6 14

>4 PResdrvativé Eficatyd >4. 9

Log Reduction of

Solution
ISO Agent Days 1 2 3 4 5
Candida albicans
(ATCC 10231) 7 2.2 2.3 1.8 1.9 1.7
14 4.2 4.3 3.1 3.1 2.8
21 1.3 1.4 1.2 1.1 1.0
28 2.5 >3.9 3.9 3.9 >3.9
Aspergillus niger
(ATCC 16404) 7 1.6 1.4 1.3 1.3 1.4
14 1.3 1.2 1.1 1.1 1.1
21 0.6 0.4 0.4 0.4 0.3
28 0.1 0.3 0.2 0.1 0.3
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21 >3.9 >3.8 >3.8 3.8 3.2 28 >3.9 3.8 3.8 >3.8
>3. 8TABLE 2 - Continued Results of |SO FDA M crobi al
woe@sps3ras i ve Efficacy Testing Preservative EfPCT/ES3004/039923
Log Reduction of Solution ISOA ent Davs 1 2 3 4 5
Candi da al bi cans (ATCC 10231) 7 2.2 2.3 1.8 1.9 1.7 14
4.2 4.3 3.13.12.8211.31.41.21.11.0282.5>3.9
3.9 3.9 >3.< Aspergillus niger (ATCC 16404) 7 1.6 1.4
1.3 1.3 1.4 14 1.3 1.2 TABLE .2I- Godtimled). 6 0.4 0.4 0.4
0.3 28 0.10.30.20.10.3TABLE 2 - Continued Results
of | SO FlRedVIty ofiSAI/FIPAddierotsiti e skfvdtiedfi¢asy Tasting
Preservative Efficacy Log Reduction of
Preservative Efficacy
Log Reduction of

Solution

ISO Agent Days 6 7 8 9 10

Staphylococcus aureus

(ATCC 6538) 7 1.7 21 2.1 >3.8 14
14 >4.8 >4.8 >4.8 3.9 4.0
21 1.4 1.4 23 1.4 1.6
28 >3.9 >3.9 >3.8 >3.8 =>3.8

Pseudomonas aeruginosa

(ATCC 9027) 7 >5.0 >5.0 >4.8 >4.8 >4.8
14 >5.0 >5.0 >4.8 4.7 >4.8
21 3.8 >3.8 >3.8 >3.8 >3.8
28 3.8 >3.8 >3.8 >3.8 >3.8

Escherichia coli

(ATCC 8739) 7 >4.9 4.9 4.7 4.3 22
14 >4.9 >49 >47 4.7 3.3
21 3.8 3.8 >3.8 >3.8 22
28 >3.8 >3.8 >3.8 3.7 3.0
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Solution 1SO A ent Davs 6 7 9 10 Staphyl ococcus aureus
(ATCC 6538) 7 1.7 2.1 2.1 >3.8 1.4 14 >4.8 >4.8 >4.8
WR205450521 1.4 1.4 2.3 1.4 1.6 28 >3.9 >3.9 >BCBUSBN8039923

>3. 8 Pseudonobnas aerugi nosa (ATCC 9027) 7 >5.0 >5.0

>4.8 >4.8 >4.8 14 >5.0 >5.0 >4.8 4.7 >4.8 21 3.8 >3.8
>3.8 >3.8 >3.8 28 3.8 >3.8 >3.8 >3.8 >3.8 Escherichia

coli (ATCC 8739) 7 >4. YABLE 2-Ccohtihudd?2 14 >4.9 >4.9

>4.7 4.7 3.3 21 3.8 3.8 >3.8 >3.8 2.2 28 >3.8 >3.8

>3. 8 3. 7 ResUk4BE ESG/FD AMidriobidl PrEssrviatise Effi¢dsy Td3ting

M crobi al Preservative Efficacy Testing Preservative

Ef preagvatioEfiRddgt i on f
Log Reduction of

Solution

ISO Agent Days 6 7 8 9 10

Candida albicans

(ATCC 10231) 7 2.1 2.6 241 0.5 0.3
14 3.7 4.9 4.8 1.8 1.8
21 1.3 1.8 24 0.9

0.8
28 3.9 39 =39 2.7 2.6

Aspergillus niger

(ATCC 16404) 7 1.3 1.4 1.1 1.2 1.2
14 1.1 1.1 0.9 0.8 0.8
21 0.4 0.4 0.3 0.2 0.3
28 0.3 0.3 -0.1 0.0 0.0

EXAMPLE 3 — Preservative System Preparation:

Sample solutions were prepared for testing in accordance with the

preservative system formulations set forth below in Table 3.
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Solution 1SO A ent Davs 6 7 8 10 Candi da al bi cans
(ATCC 10231) 7 2.1 2.6 2.1 0.5 0.3 14 3.7 4.9 4.8 1.8

wa2@58337393 1. 2.4 0.9 0.8 28 3.9 3.9 >3.9 2. 7PQr/6S2004/039923
Aspergillus niger (ATCC 16404) 7 1.3 1.4 1.1 1.2 1.2
14 1.1 1.1 0.9 0.8 0.8210.40.40.30.20.3280.3
0.3 -0.1 0.0 0.0 EXAMPLE 3 - Preservative System
Preparation: Sanple sol uti onABLEr® prepared for
testing in accordance with the preservative system
formul ati ons set forth betesySolufiewd e 3. TABLE 3 Test
Sol utions Ingredients Sol utions VWV Percent 11 12 13
14 15 Sodium Borate 0.160 0 0 O O

Ingredients Solutions

W/W Percent 11 12 13 14 15
Sodium Borate 0.160 0 0 0 0
Boric Acid | 1.400 0 0 0 0
EDTA 0.05 0.05 0.05 0.05 0.50
Polymer JR 30M 0.02 0.02 0 0 0
Polymer JR 400 0 0 0.05 0 0
Polymer LR 400 0 0 0 005 O
Polymer LK 0 0 0 0 005
Triethanolamine HCL (98 %) 0 0.934  0.934 0.934 0.934
Sodium Chloride 0 0.340 0.340 0.340 - 0.340
pH 7.15 715 7.5 7.15 7.15
Osmolarity (mOsm/Kg) 237 212 241 203 209

EXAMPLE 4 — 1SO/FDA Microbial Preservative Efficacy Testing of Test
Solutions With Five of FDA/ISO Challenge Microorganisms:

Test solutions prepared in accordance with Example 3 above, were each
tested for ISO/FDA microbial preservative efficacy using five FDA/ISO chellenge
microorganisms, i.e., three bacteria and two fungi. Acceptance criteria
established for bacteria require that the number of viable bacteria, recovered per
ml, is reduced by not less than 3.0 logs at 14 days. After the rechallenge at day
14, the concentration of bacteria shall be reduced by at least 3.0 logs by day 28.
Acceptance criteria established for yeasts and molds requires that the number of

17



Boric Acid 1.400 0 0 O O EDTA 0.05 0.05 0.05 0.05 0.50

Pol ymer JR 3OM 0.02 0.02 0 O O Pol yner JR 400 0 O 0.05
w@20s58sd79er LR 400 0 0 0 0.05 O Pol ynmer LK O BCDUS2004/039923

0.05 Triethanolam ne HCL (98 % 0 0.934 0.934 0.934

0. 934 Sodium Chl oride 0 0.340 0.340 0.340 0.340 PH

7.15 7.15 7.15 7.15 7.15 Gsnolarity (nOsm Kg) 237 212

24 1iab0Byex38 &NNBIAR, recovrS8apeDinl Mentairbatadr Hetays Breviattial e

Ef fi cacv Testing of Test Solutions Wth Five of

FDBbh&SAtEiahd wiigia ad expermaatsl arrer of e Isgd withiarig days. After

prepared in accordance with Exanple 3 above, were each

t egag sl e doBEEMEXAoniof haddd ahd pe&s ehxlatdny-en at bit Is€l6W the
using five FDA/I SO chal |l enge nicroorganisns, i.e.,

t hicgRcdiAetiens aftéiectiaNenfe Mthin ACoQRtARGE eFrof 6f + 8.5 logs.
establ i shed for bacteria require that the nunber of

Vi #satdarhense/FoRaRebRApREEvElive bficAgABSRY dMthd Qﬁbject test
| ess than 3.0 | ogs at days After the rechal l'enge at

da)éopdﬁong be é‘égmﬁp;gél@qvl”p%gg goacteria shall be reduced
by at least 3.0 |logs by day 28. Accept ance criteria
established for yeasts and nolds requires that the
nunber ofvi able yeasts and nol ds, recovered per m,
remain at or belowthe initial concentrations within
an experinental error of + 0.5 | ogs within days. After
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day 28, the concentration of nold and yeast shall
remain at or below the concentrations after

wo e@habi7enge wit hin an experinental error of OPGI/USYS4/039923
Results of the | SO FDA m crobial preservative efficacy
testing of the subject test solutions are set forth
bel ow i n Table 4. TABLE 4 Results of |SQO FDA M crobi al
Preservative Efficacy Testi TgBkE4ervati ve Effi cacy
Log Reduction of Solution I SO Days 11 12 13 14 15
St aphy| oResulis cfuSOUED AAICoHialesérviative EffiacyBT8sthig 8
1.3 14 >4.8 2.9 3.4 3.440211.80.71.31.11.3 28
>3 Fgegeafivd ENicacy3. 8 Pseudonpnas aer ugi nosa ( ATCC
9027) 7 >4.8 ND ND ND ND 14 >4.8 1.8 1.bog Reductiorbf
>3.8 ND ND ND ND 28 >3.8 ND ND ND ND Solution

ISO Agent Days 11 12 13 14 15

Staphylococcus aureus

(ATCC 6538) 7 1.4 >3.8 >3.8 >38 1.3
14 >4.8 2.9 3.4 34 4.0
21 1.8 0.7 1.3 1.1 1.3
28 >3.8 2.9 3.4 3.3

>3.8

Pseudomonas aeruginosa

(ATCC 9027) 7 >4.8 ND ND ND ND
14 >4.8 1.8 1.5 1.5 1.5
21 >3.8 ND ND ND ND
28 >3.8 ND ND ND ND

Escherichia coli

(ATCC 8739) 7 >4.7 4.0 3.4 >3.7

>3.7
14 >4.7 4.7 >4.7 2.1

2.7
21 >3.8 3.5 3.8 2.1 0.9
28 >3.8 >3.8 >3.8 3.8 ND
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Escherichia coli (ATCC 8739) >4.7 4.0 3.4 >3.7 >3.7 14
>4.7 4.7 >4.7 2.1 2.7 21 >3.8 3.5 3.8 2.1 0.9 28 >3.8
Conti nued Resul ts oPCT/88X0B¥89923

wWo-008/033358 3. 8 NDTABLE 4 -

M crobi al Preservative Efficacy Testing Preservative
Effi cacy Log Reduction f Sanple | SO Agent Davs 11 12
13 14 15 Candi da al bi cans (ATCC 10231) 7 1.8 0.2 0.2
0.2 0.2 14 3.20.80.70.50.7211.60.50.50.50.5
28 3.6 0.9 1.0 1.1 0.9 Aspergillus niger

TABLE 4 - Continued

Results of ISO/FDA Microbial Preservative Efficacy Testing

Preservative Efficacy

Log Reduction of

Sample
ISO Agent Days 11 12 13 14 15
Candida albicans
(ATCC 10231) 7 1.8 0.2 0.2 0.2 0.2
14 3.2 0.8 0.7 0.5
0.7
21 1.6 0.5 0.5 0.5
0.5
28 3.6 0.9 1.0 1.1 0.9
Aspergillus niger
(ATCC 16404) 7 1.2 >2.6 >2.6 >2.6 >2.6
14 0.9 0.1 0.0 0.0 -
0.1
21 0.3 -0.1 0.0 -0.1 0.0
28 0.1 -0.1 -0.1 0.0 0.0

Cationic polysaccharide containing compositions of the present invention

are useful in contact lens care solutions for preserving contact lenses. A

preserving amount of a cationic polysaccharide is an amount that will at least

partially reduce the microorganism population in the formulations employed.
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(ATCC 16404) 7 1.2 >2.6 >2.6 >2.6 >2.6 14 0.9 0.1 0.0

0.0 - 0.1 210.3-0.210.0-0.20.0280.1-0.1-0.12
W@2050505€Cat i oni ¢ pol ysaccharide containing  PCT/US2004/039923

conpositions of the present invention are useful in

contact lens care solutions for preserving contact

| enses. A preserving anount of a cationic

polRrsfecatitgra preservirgraraoomi g thehwhichiwill reaiucé #eesticrobial burden of

partially reduce the m croorgani smpopulation in the

f orepresémtatinve leagiéiy byl tviry lot @irddrk Yh foarr ho@send moregorefendibly by

is that which will reduce the m crobial burden of

I ephesebaler eo@Bb@! iNModt préfevablypg ppesdevifg mmaouatis an amount
hours and nore preferably by one I og order in one

houhat P elimpags @eahichobia bOfdRpesVA Behtasmems whén 88ed according to
anount that will elimnate the m crobial burden on a

COﬂt"s&éémJveér %Q@c&ﬁﬁ@né@&%ﬂd@%lﬁ@ (FHA O"h%%&@ idiffection
the recommended soaking tine A Chemi cal

Di %ﬁﬁa%?ﬁ*e@ﬂ— BLi 1‘9%93COT§§6t Lens] gbitid? Waﬁ:@'ﬂﬁo%%eé)ens

Sol ution Draft i delines). Unexpectedly, in the
pr Qﬁ%&@@c’cg&lgoiﬂ%g rédehEe B%ﬁé)&' rﬁoﬂ%oéa)ﬁ%ﬁﬁ;%s'ag@r%nd@s a
antim age I's not required to achi‘eve

ef f %Hléfﬁblépé%étdt Hhdth @.ﬁlre\ﬁ% 'aeﬁ‘lev@éﬁé&ﬁr%%glLﬁﬁﬂ%‘?eservatlon
contact lenses are preserved by contacting the'lenses
Wth a iglslt'éteg 2 \%ltc%hgcplggg& §rfe eo‘?%érvgd th’r%ctﬂ‘fg HB8%enses

or nore COTTpOSI ons res CO[Tp

f"ehﬂ@@\uag?%lu{ﬂ' chfﬁ% P%&a%g&ﬁegﬁvé SIS0 ohis n¥or3 %%p%mons of

1on, greater ['eani
tﬁc—? B}ees\éﬁfj Ccl)ntlp()aSItIOI’lW Aq{hog h %fls may be accompllshed by simply soaking

lenses in the subject solution, greater cleaning can be achieved if a few drops of
the solution are initially placed on each side of the lens, and rubbing the lens for
a period of time, for example, approximately 20 seconds. The lens can then be
subsequently immersed within several milliliters of the subject solution.
Preferably, the lens is permitted {o soak in the solution for at least four hours.
The lenses are then removed from the solution, rinsed with the same or a
different solution, for example a cationic polysaccharide preserved isotonic
saline solution made in accordance with the present invention, 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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the solution are initially placed on each side of the
| ens, and rubbing the lens for a period of tine, for

W@ 2@sp5359 approxi mately 20 seconds. The | ens cRET/UR®N4/039923
be subsequently imersed within several mlliliters of
the subject solution. Preferably, the lens is
permtted to soak in the solution for at |east four
howestingrsmutianss esakingesdlbitonsy deaveg ahd comditienisg boltiiiars, as well
rinsed with the sane or a different solution, for
ex aspih-eye ceaningrand quoldifieniog tsalutides.pr eser ved i sot oni ¢
sal ine solution nmade in accordance with the present
i nvent i ¥hileghel irtvieatiorr legH sesmddesiaribduinegomjunBSobniivith Bpecific
cont ai ni ng one or nore conpositions of the present
I N\egaibs thaneohehit o inudiadtied oht Aceprindly, manndirehativess
care products for use as customary in the field of
op Iy diati b Ag Yan dSkgiatieHsOEN ® Sipba/dnt dethbsé skilléd Mahe art in the light
limted towetting sol utions, soaking solutions,
¢l SR BretihF@sudriblisampit BOtHErEBRS intéSdetelol endisrabd al ¥6ch
cl eani ng and conditioning solutions. Wile the

I N4RBEaA0ed) Mo dif@iofs SRl ivaRStdH3 &ij?ﬁp@ﬁﬁiﬁ@hé’\éﬁiht and scope of

speci fic exanples thereof, this is illustrative only.
Ac gy g déd Ry, al ternatives, nodifications, and
variat?%ﬂt wi Il be apparent to those skilled in the

art in the light of the foregoing description and it
is, therefore, intended to enbrace all such
alternatives, nodifications, and variations as to fal
within the spirit and scope of the appended cl ai ns. W
claim . Conpositions conprising: one or nore cationic
pol ysaccharides in solution in an anmount
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effective for solution preservation. 2. Conpositions
conprising: one or nore cationic polysaccharides in an
w@pwans37ed f ective as a preserving agent. 3. ThBCT/US2004/039923

conpositions of claiml1l or 2 wherein said one or nore
cationic polysaccharides are selected fromthe group
consi sting of variations of polyquaternium10. 4. The
coiymslatm:ons of claim 1l or 2 wherein said one or nore
cationic polysaccharides are selected fromthe group
consi sting of Polyner JR 125, Polynmer JR 400, Pol yner
JR 30OM Polynmer LR 400, Polymer LR 30 M and Polynmer
LK1. 5. @onmpobitign®tornpringi ng conpositions of claim1
or 2 conprising: combining one or nore cationic

pol ysacchar i glesor rﬁor@rbaaamurpblfyeéé&grihwiﬁwutml it 6hQMount
preservation. 6. The nmethod of claim5 wherein said one

or nor eefiddtive fbrCsdifiol presehvdtiodes are sel ected fromthe
group consisting of variations of polyquaternium 10.

7. The method of claim5 wherein said one or nore
cationi c polysaccharides are selected fromthe group

copsi st} " J3R.125, Pol yner JR 400, Pol yner
JR 30M b?’%]pgﬁ%lgﬂ{ééﬁ%rb# ol ymer LR 30 M and Pol yner

LK. 8. A Soldiid Gn6RIBibAE BYIYBACHRKEP I arf SFBAR dledfiVe as a

of claim1 or
preserving agent.

3. The compositions of claim 1 or 2 wherein said one or more cationic
polysaccharides are selected from the group consisting of variations of

polyquaternium-10.

4, The compositions of claim 1 or 2 wherein said one or more cationic
polysaccharides are selected from the group consisting of Polymer JR
125, Polymer JR 400, Polymer JR 30M, Polymer LR 400, Polymer LR 30

M and Polymer LK.

5. A method of producing compositions of claim 1 or 2 comprising:
combining one or more cationic polysaccharides in an amount

effective for solution preservation.
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9. The solution of claim8 wherein said solution

i ncl udes one or nore buffers or buffering systens. .
wab@smsd7ed i on of claim8 wherein said sol uti onPCTTR200€8639923

one or nore tonicity agents. . The solution of claim8

wherein said solution includes one or nore

surfactants. 12. The solution of claim8 wherein said

solBut i ohhe Mgthereef daje Dwhatwiresaid oneor moragetitric pdl§sackharides

met hod of using the solution of claim8

conpr i sargselestediomile graupr dansistiof obvaratibas bf payguatérium-10.

said solution for a period of tine suitable to

elimnate a m crobial burden on said contact |ens. 14.

A method of using the solution of claim8 conprising:

coft act The neetised dladaimod waeratdsaidlond @y nekge vhtidhis polfisaccharides

solution for a period of tinme suitable to elimnate a

mi cr obi afe sukscted from taaigebupestinetingevPegmel IR 125MBbRNARr JR
of producing the solution of claim8 conprising:

addi ng a00,etdlgméi JRe 3aNPROlymeF LRIUD) Polfie? LRa8H RNarid Polymer
pol ysacchari des to a sol ution.

LK.
8. A solution comprising one or more compositions of claim 1 or 2.

9. The soiution of claim 8 wherein said solution includes one or more buffers

or buffering systems.

10. The solution of claim 8 wherein said solution includes one or more tonicity

agents.

11. The solution of claim 8 wherein said solution includes one or more

surfactants.

12. The solution of claim 8 wherein said solution includes one or more

viscosity agents.
13. A method of using the solution of claim 8 comprising:
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14.

15.

contacting a surface of a contact lens with said solution for a period of

time suitable to eliminate a microbial burden on said contact lens.

A method of using the solution of claim 8 comprising:
contacting a surface of a medical device with said solution for a period of

time suitable to eliminate a microbial burdennon said medical device.
A method of producing the solution of claim 8 comprising:

adding an effective amount of one or more cationic polysaccharides to a

solution.
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