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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
guickly. 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
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Despite the availability of various commercially available contact lens
disinfectihg 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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artificial tears, comfort drops and the like against microbial contamination.

The subject saccharide/polysaccharide-containing compositions are
effective preservatives Qseful 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 pfovide
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.
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specifically described and others that are not, wll
become  another object of the present invention is to provide a method of making
gentle compositions having biocidal activity Qseful in preserving ophthalmic
systems.
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 herein generally
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pergrelggrebg/ac\gﬁ;r%hés akl)'g,1 %(regse(r)]’p inttﬂg subject compositions in a total amount of
from approximately 0.001 to approximately 10.0 perceht by weight based on the
total weight of the composition, but more preferably from about 0.005 to about
0.5 percent by weight.

| Compositions of the present invention also comprise one ‘or more cationic

polysaccharides. The saccharide/polysaccharide-containing compositions of the
present invention are useful in the production of self-preserving solutions. The
self-preserving solutions are useful in preserving medical devices,
pharmaceuticals, topically applied solutions and the like from microbial
contamination. For example, the subject saccharide/polysaccharide-containing

compositions are useful in preserving contact lens care solutions employed in

cleaning, soaking, rinsing and/or wetting contact lenses. Compositions of the
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the absence of microbial contaminants in the product prior to release should be
statistically demonstrated to the degree necessary for such products.

As noted above, compositions of the present invention include one or
more cationic polysaccharides. One or more cationic polysaccharides are
present in the subject compositions in a total amount of from approximately
0.001 to approximately 1.0 percent by weight based on the total weight of the
composition, but more preferably from about 0.005 to about 0.1 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 Polymer JR 125™ (Dow Chemical Company,
Wilmington, Delaware) having a 2 percent solution viscosity of 75-125 ¢cPs and
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solution viscosity of ,000 to 2,500 cPs and .5 to 2.
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Conl?aac%z)ng gé/r]lvré% ﬁaorg natural, renewable resources. Cellulose is a straight
chain polymer consisting of anhydroglucose sugars linked by 3-1,4-bonds. Each
anhydroglucose sugar monomer has three available hydroxyt (-OH) groups.
Cellulose, in its original state, has a regular, hydrogen-bonded, crystalline
structure, which is not readily water soluble. The addition of the hydroxyethyl
groups on the cellulose backbone alters the polymer into a water soluble, easy to
use product. Quaternization of hydroxyethylcellulose results in the creation‘ of
multiple cationic sites to which the anionic surface groups of microorganisms are
attracted. Due to the multiple cationic sites of the cationic polysaccharides
incorporated into compositions of the present invention, antimicrobial agents
commonly used in ophthalmic solutions for preservation are not necessary.

Accordingly, the use of ophthalmic solutions of the present invention cause less
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et hanol a(rsrci)rﬂgositions of the present invention may likewise optionally-include one
or more surfactants having known advantages in terms of cleaning efficacy and
comfort. Surfactants may be present in the subject compositions in a total
amount of from approximately 0.001 to approximately 5.0 percent by weight
based on the total weight of the composition, but more preferably from about 0.1
to about 0.5 percent by weight. 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),or a
combination thereof. PEQ-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
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by reference. Suitable surfactants for use in the
pré-g%%t conposi tion should be

Compositions of the present invention when in solution include one or
more buffers, or a buffering system in addition to the aminoalcohol buffer, if any,
to adjust the final pH of the solution. Suitable buffers include for example but are
not limited to phosphate buffers, borate buffers,
tris(hydroxymethyl)aminomethane (Tris) buffers, bis(2-hydroxyethyl)-imino-
tris(hydroxymethyl)methane (bis-Tfis) buffers, sodium bicarbonate, and
combinations thereof. A suitable buffering system for example may include at
least one phosphate buffer and at least one borate buffer, which buffering
system has a buffering capacity of 0.01 to 0.5 mM, preferably 0.03 to 0.45, of

0.01 N of HCl and 0.01 to 0.3, preferably 0.025 to 0.25, of 0.01 N of NaOH to



soluble in the |l ens care solution, not becone turbid,
and should be non-irritating to eye tissues.
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buffering system has a buffering capacity of 0.01 to

0. ScANLmPArRS @agResiuf-BRrile. Fnés agdnts 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,
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 220 to about 350
mOsm/kg, and most preferably between about 220 to about 320 mOsm/kg.

Compositions of the present invention may also 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 sequestefing agents include for example but are not limited to
ethylenediaminetetraacetic acid (EDTA) and its salts. Sequestering agents are
preferably used in amounts ranging from about 0.01 to about 0.2 weight percent.

Surprisingly, it has been observed in formulations of the present invention that

10



0.01 Nof HCl and 0.01 to 0.3, preferably 0.025 to

0.25, of 0.01 N of NaCH tochange the p one unit.
w@edoses376%) capacity is measured by a sol uti on BET/URE04/039898

buffers only. The pH of I ens care solutions of the

present invention is preferably maintained within the

range of 5.0 to 8.0, nore preferably about 6.0 to

nosmcr@awueaslﬁw@wt%of# A angfor t%ﬁ%%'ﬂﬁ f@ﬁ'§“‘6¥'°ft‘ ﬁees not

present invention nay |ikew se optionally include one

or inoiease i fermylatigunpseservalipp eligAat e the osnotic

pressure of normal lachrymal fluids, whichis -

equi val die qomrmsmogs;@éthﬁemes%urwnbw are desgribed in still greater

chloride or 2.5 percent glycerin solution. Exanples of

sui detbil | the ekainplesdbatrfokbow.ncl ude but are not linmited

to sodi um and potassium chl ori de, dextrose, nannose,

gl ycerin, calciumand magnesi um chl ori de. These agents

are typically used individually in anmounts ranging

f r oBEXAMPLE 0-Torhpadsén péStrenfithnBetyneenp8acchdrides: and

preferably, fromabout 0.2 to about .5 percent wei ght

per vol ure pres@t aiabdfficadytd vadouscidegharipiestandsa eatjgniy ed

in an anount to provide a final osnotic value of 200

0 dSiisdEchardedvertde st eigainef eabloterds o8 StaphMtocei?daureus
to about 350 m sm kg, and nost preferably between

aboTR20538), afPHEaiR2brE faAG kD i.e CAZPOBIIE Pitfer PATELE16404).

present invention may al so 1 nclude one or nore

Seqp ?‘dric@g;n?é}%rfbﬁtﬁe%é&é?f% dBRAFAEhe Pt theubdribi ViBle

case ophthal m ¢ sol utions, m ght otherw se react

s B e e
ar eAHé]'tthJe réﬂhtaﬁgwdeoat day 14, the concentration of bacteria shall be reduced by
at least 3.0 logs at day 28. Acceptance criteria for the fungus established that
the number of viable yeasts and molds, recovered per ml, remain at or below the

initial concentrations within an experimental error of + 0.5 logs within 14 days.
After aay 28, the concentration of mold and yeast shall remain at or below the
concentrations after rechallenge within experimental error of + 0.5 logs. Results

of the saccharide/cationic polysaccharide preservative efficacy test are set forth

below in Table 1.
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et hyl enedi am netetraacetic acid (EDTA) and its salts.
Sequestering agents are preferably used in anounts

WO a00g/0s3758 r om about 0.01 to about 0.2 wei ght pPCT/ER1004/039898
Surprisingly, it has been observed in fornul ati ons of
the present invention thatincreased |evels or anounts
of EDTA and/or its salts in a fornulation does not
increase the fornulation's p'F‘%%EE\?at ive efficacy. The
conpositions of the present invention are described in
still greater Gemparispn of StrengihBetweengaceharfdas
EXAMPLE 1 - Conparison of Strength Between
SacBacohatisle: The presdrathReduction pfacy of V@9 Rgduction of
saccharides and a cat i ¥apbylesogcus ghegusde wasrergdiiscniger
agai nst one bacteria, (ATE€G 653@)sth2Bdayscus (ATEEULS404) at 28
( ATEEay$5538), and agai nst one fungus, i.e., Aspergillus
ni ger (ATCC 16404). AdBaptarimle criteria for(Fuhgus)

bacteria established that the nunber of viable
bachesluégser ecovered per m, be ne@€duced by not 3l7ess
than 3.0 logs at 14 days. After the rechall enge at day
14,Mbﬂﬁl-&@gmﬁbfp@tdr@@id@f bacterii@ shall be rediged by
at least 3.0 logs at day 28. Acceptance criteria for

t heyEHmisls established that thegmunber of viablge
yeasts and nol ds, recovered per nm, remain at or bel ow
t heybihvi-L B -okRBSS oL ons wi t hyy an experi mental
er?\é‘?ﬁM&+ 8&% I(bggsovméthi n 14 days. After day 28, the
conﬁﬁgbé@éi on of nold and yeast qghall remain 3t or

bel ow t he  concentrations after rechallenge w thin

exper | al error of + 0.5 | ogs., Results of
sac_@ﬁlggtl%gé/ cationi ¢ pol ysacchar ?ge_ preservative
eff.l_rceﬁg%sgest are set forth bel QW in Tabl e .Té%_E 1

Polymer JR >3.9 0.1

EXAMPLE 2 — Preparation of Cationic Polysaccharide-Containing Test

A cationic polysaccharide-containing sample solution for testing

was prepared in accordance with the formulation set forth below in Table 2.

12



Conmparison of Strength Between Sacchari des Sacchari de
Log Reduction of Log Reduction of Staphyl ococcus
w@eos0s37A&per gi | | us ni ger (ATCC 6538) at 28 DaRGT/{800Z039898
16404) at 28 Days (Bacteria) (Funqus) D-d ucose 1.9
3.7 Methyl-a-D-gluco-pyranoside .2 2.9 Mannitol 2.0
2.4 Methyl -a-D-gluco-pyranose .7 1.6 Turanose 1.4 2.1
Gal actose 2.2 1.4 Trehal ose YABLE Z) po yner JR >3.9
0.1 EXAMPLE 2 - Preparation of Cationic
Pol ysacchari de- Cont ai ni nq TestS&ytigni on: A cationic
pol ysacchari de-contai ni ng sanple solution for testing
was prepared in accordance with the fornul ation set
f oringrédieots i n Tabl e 2. TAB[E3t $edutiadv| ut i on

| ngVé\WYi Rencenffest Sol utj on

Sodium Chloride 0.135
Boric Acid 1.000
EDTA 0.050
Polymer JR 0.02

pH 7.2-74
Osmolarity (mOsm/kg) 180-220

EXAMPLE 3 — ISO/FDA Microbial Preservative Efficacy Testing of Test
Solution 1 With Five of FDA/ISO Challenge Microorganisms:

A test solution prepared in accordance with Example 2 above, was 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.

13



W W Percent 1 Sodium Chloride 0.135 Boric Acid 1.000
EDTA 0. 050 Polymer JR 0.02 PH 7.2-7.4 GCsnolarity (m
WG piokg337380- 220 EXAMPLE3 - | SO FDA M crobi al  PCT/US2004/039898
Preservative Efficacv Testing of Test Solution 1 Wth
Fi ve of FDA/I SO Chall enge M croorqani snms: A test
solution prepared in accordance wth Exanple 2 above,
wasRessis o teoiS Q/ERARDIArqbial prasiearative eFisagwiasiing ef thesabiect test
using five FDA/ 1 SO chal | enge m croorgani sns, i.e.,
t hrssdutionds eet farthibelawin Tabieys.. Aasbewn gwélae tasutte fistgd in Table 3,
established for bacteria require that the nunber of
vi asst Sohutiperli pgssed tevpieservpiion efficagdydesteduced by not
|l ess than 3.0 logs at 14 days. After the rechall enge
at day 14, the concentration of bacteria shall be
reduced by at least 3.0 | ogs by day 28. Acceptance
criteria established for yedbABLEBRd nol ds require that
t he nunber of viable yeasts and nol ds, recovered per
m , renmai Resiilt® of ISO/FDA Midrobial Peesxeevative EfficacyiTidsting
an experinental error of 0.5 logs wthin days. After

dayprtervdtvedEsfieaocy r ati on of nold and yeast shall
remai n at or bel ow the concentrati dngg Retiaétion of

reqed hgeae W thin a npgygerinental esofiticd 10. 5
I oggfasﬁﬁgbé&ugfaup&% SO FDA mi crobi al preservative
ef ficacy testing of the subject test

(ATCC 6538) 7 1.9
14 >4.8
21 1.6
28 >3.9

Pseudomonas aeruginosa

(ATCC 9027) 7 >4.9
14 >4.9

21 >3.9

28 >3.9

Escherichia coli

(ATCC 8739) 7 >4.9
14 >4.9
21 >3.9
28 >3.9
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solution is set forth belowin Table 3. As shown by
the results listed in Table 3, Test Solution 1 passed

w0 b@spsservation efficacy test. TABLE 3 Resul PET/052004/039898
| SO FDA M crobi al Preservative Efficacy Testing
Preservative Efficacy Log Reduction of |SO Aaent Davs
Solution 1 Staphyl ococcus aureus (ATCC 6538) 7 1.9 14
>4.8 21 1.6 28 >3.9 Pseudononas aerugi nosa (ATCC 9027)
7 >4.9 14 >4.9 21 >3.9 28 >3.9 Esch_erighi a coli (ATCC
8739) 7 >4.9 14 >4.9 TABLE 3 - Continue

Results of ISO/FDA Microbial Preservative Efficacy Testing

Preservative Efficacy
Log Reduction of

ISO Agent Days Solution 1

Candida albicans

(ATCC 10231) 7 2.2
14 4.2
21 1.3
28 2.5

Aspergillus niger

(ATCC 16404) 7 1.6
14 | 1.3
21 0.6
28 0.1
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21 >3.9 28 >3.9TABLE 3 - Continued Results of |SO FDA

M crobi al Preservative Efficacy Testing Preservative
wERGosos3798 Log Reducti on of | SO Agent Days Sol up€DOSZ004/039898

Candi da al bi cans (ATCC 10231) 7 2.2 14 4.2 21 1.3 2

2.5 Aspergillus niger (ATCC 16404) 7 1.6 14 1.3 21 0.6

2 0._1EXANP 4 - Preparation of .

Mone& Q¥R : gharideContgining Test Solution:
monosacchAl gindghAnePls sPlfioR FPrigtinggs pigpared in
was prepared in accordance with the fornul ati on set

f or@geordans® With the ferewulption gst forth belaw inshakie fon

TABLE 4

Test Solution

Ingredients Test Solution
W/W Percent 2

Sodium Chloride 0.135

Boric Acid 1.000

EDTA 0.050

Methyl-o-D-gluco-pyranoside 2.000
pH 7.0-7.4

Osmolarity (mOsm/kg) 260-300

EXAMPLE 5 — ISO/FDA Microbial Preservative Efficacy Testing of Test
Solution 2 With Five of FDA/ISO Challenge Microorganisms:

A test solution prepared in accordance with Example 4 above, was 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 réduced 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
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I ngredi ents Test Sol ution WW Percent 2 Sodi um
Chloride 0.135 Boric Acid 1.000 EDTA 0.050 Met hyl -
WO roglosarss pyr anosi de 2. 000 pH 7.0-7.4 Gsnol ar i PET/R2004/039898
snl kg) 260-300 EXAMPLE 5 - 1SO FDA M crobi al
Preservative Efficacy Testing of Test Solution 2 Wth
Five of FDA/I SO Chal | enge M croorgani snms: A test
sol apncenirgians itn amexrerHIial @roRof i O logp vathin Hhdays. After
was tested for | SO FDA mcrobial preservative efficacy
usiday 28, Jle Foenteiiehal meldgadieasioiad dpmaimsat or below the
three bacteria and two fungi. Acceptance criteria
estaincesinaiibns@ften sraheliengervdtiin ae experimenial ertansé = & logs.
vi abl e bacteria, recovered per m, is reduced by not
| esReditarof hedlJQ/FBAaniclobial pyeservattive effidaey testingof tegaibject test
at day 14, the concentration of bacteria shall be
r e kedutibnby sat fortb detovBinOldbiens. By stiaywn 28.thé\ozseipis fistee in Table 5,
criteria established for yeasts and nol ds require that
t heTeut Bohutionf2 failedtre pressvatioarefficamlydsst. r ecover ed per
m, remain at or below initialconcentrations within an
experinmental error of 0.5 | cpABREhi n days. After day
28, the concentration of nold and yeast shall remain
at or bel Résuilts of IBOFDA MidrobRil Rrésurvatied Bfficaegaesting
Wi tpyedepratRieDEfficaByt al error of + 0.5 |ogs.
‘ Log Reduction of
ISO Agent Days Solution 2
Staphylococcus aureus

(ATCC 6538) 7 ND
14 15
21 0.6
28 1.2

Pseudomonas aeruginosa

(ATCC 9027) 7 >4.9
14 >4.9
21 3.5
28 >3.9

Escherichia coli

(ATCC 8739) 7 2.1
14 3.0
21 2.7
28 3.3
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Results of the | SO FDA m crobial preservative efficacy

testing of the subject test solution is set forth
whedtosnsi7zes Tabl e 5. As shown by the results |i sPerius1004/039898

Table 5 Test Solution 2 failed the preservation

efficacy test. TABLE 5 Results of |SQO FDA M crobi al

Preservative Efficacy Testing Preservative Efficacy

Log Reduction of |1SO Agent Days Sol ution 2

St aphyl ococcus aureus (ATCC 6538) 7 ND 14 1.5 21 0.6

28 1.2 Pseudonpnas aer udiARddsd ¢ &eatinyed7) 7 >4.9 14

>4.9 21 3.5 28 >3.9 Escherichia coli (ATCC 8739) 7 2.1
Results of ISO/FDA Microbial Preservative Efficacy Testing

Preservative Efficacy
Log Reduction of

ISO Agent Days Solution 2

Candida albicans

(ATCC 10231) 7 1.6
14 2.6
21 0.6
28 0.5

Aspergillus niger

(ATCC 16404) 7 2.6
14 34
21 1.4
28 29
ND = no data

EXAMPLE 6 — Preparation of Monosaccharide and Cationic

Polysaccharide-Containing Test Solution:

A monosaccharide and cationic polysaccharide-containing sample
solution for testing was prepared in accordance with the formulation set forth

below in Table 6.
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14 3.0 21 2.7 28 3.3TABLE 5 - Continued Results of

| SO FDA M crobi al Preservative Efficacy Testing
woe@sps3rat | ve Efficacy Log Reduction of | SO Ageeit/UBEN$039898

Sol ution 2 Candi da al bicans (ATCC 10231) 7 1.6 14 2.6

21 0.6 28 0.5 Aspergillus niger (ATCC 16404) 7 2.6 14

3.4 21 1.4 28 2.9 ND = no data EXAMPLE 6 - Preparation

of Monosaccharide and Cati orfi 6

Pol vsacchari de- Cont ai ni nq Test_ Sol uti on:
Test Solution

Ingredients Test Solution
W/W Percent 3

Sodium Chloride 0.135

Boric Acid 1.000

EDTA ‘ 0.050

Methyl-a-D-gluco-pyranoside 2.000

Polymer JR 0.02
pH 7.2-7.6
Osmolarity (mOsm/kg) 260-300

EXAMPLE 7 — ISO/FDA Microbial Preservative Efficacy Testing of Test
Solution 3 With Five of FDA/ISO Challenge Microorganisms:

A test solution prepared in accordance with Example 6 above, was 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 mi, 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.
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A nonosacchari de and cationic
pol ysacchari de-contai ni ng sanple solution for testing
worwspsEpsared i n accordance with the fornul at i BOT/E81004/039898
forth belowin Table 6. TABLE 6 Test Sol ution
I ngredi ents Test Sol ution WW Percent 3 Sodi um
Chl oride 0.135 Boric Acid 1.000 EDTA 0.050 _
MetRedulta obthgl ISOF Bimeaesiad eresepativesiiigasy tegiingoiibe subject test
7.2-7.6 Csnolarity (msmkg) 260-300 EXAMPLE 7 -
| S@okmianis setdbitabelPrvds di nabm' vAs Bhewe Qi yherestiltsisted in Table 7,
Test Solution 3 Wth Five of FDA/I SO Chal | enge
M cTesd Sghttibs Bgiassted thet presgrvatiamefficagydesid i n accor dance
with Exanple 6 above, was tested for |SQO FDA mi crobi al
preservative efficacy using five FDA/I SO chal | enge
m croorgani sns, i.e., three bacteria and two fungi.
Acceptance criteria establi SPABLEGr bacteria require
that the nunber of viable bacteria, recovered per nm,
i s reduceResuitsof |3cr;sBAtanoB;aOPkemvaivelaﬁmaw Tesfihgr
the rechal | enge at day

Preservative Efficacy

Log Reduction of
ISO Agent Days Solution 3
Staphylococcus aureus

(ATCC 6538) 7 ND
14 3.2
21 1.4
28 3.2

Pseudomonas aeruginosa

(ATCC 9027) 7 >4.9
14 >4.9
21 >3.8
28 >3.9

Escherichia coli

(ATCC 8739) 7 >4.8
14 >4.8
21 >3.8
28 >3.8
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14, the concentration of bacteria shall be reduced by

at least 3.0 |l ogs by day 28. Acceptance criteria
w@sdoasizshed for yeasts and nol ds require thatPChEs2004/039898

nunber of viable yeasts and nol ds, recovered per m,

remain at or belowinitial concentrations within an

experinmental error of +_0.5 |ogs within 14 days. After

day 28, the concentrati OABSE finfantindedeast shal |

remain at or below the concentrations after

rechal lenge within an experinmental error of + 0.5

| ogs. ResuResuits of IRO/FBA Mistohiat Peeservaiive Bicasyi Festing

ef ficacy testing of the subject test solution is set

f orRiiesbryativeiEffitaey e 7. As shown by the results |isted

in Table 7 Test Solution 3 passed tleg Beduetioaof on

ef fISGaAgents i '

Preservative Efficacy Testing Preservative Efficacy

LogC&edtiaz tlbdoansf | SO Agent Days Sol ution 3

St aphyl ococcus aureus (ATCC 6538) 7 ND 14 3.2 21 1.4

28 (ATZd>sezsignonas aergi nosa (ATCC 9027)3.7 >4.9

14 >4.9
21 3.3
28 >3.9
Aspergillus niger

(ATCC 1 6404)’ 7 2.6
14 >4.7
21 1.7
28 29

EXAMPLE 8 — Preparation of Monosaccharide and Cationic

Polysaccharide-Containing Test Solution:

A sample solution containing a monosaccharide and a reduced amount of
a cationic polysaccharide for testing was prepared in accordance with the

formulation set forth below in Table 8.
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14 >4.9 21 >3.8 28 >3.9 Escherichia coli (ATCC 8739) 7

>4.8 14 >4.8 21 >3.8 28 >3. 8TABLE 7 - Conti nued
w@ReaalosFsof | SO FDA M crobi al Preservative Ef f PCHU$2004/039898

Testing Preservative Efficacy Log Reduction of |SO

Agent Days Sol ution 3 Candi da al bi cans (ATCC 10231) 7

3.7 14 >4.9 21 3.3 2 >3.9 LIl us niger (ATCC

16404) 7 2.6 14 >4.7 *SPRBEE s ger |

Test Solution

Ingredients - Test Solution
W/W Percent 4

Sodium Chloride 0.135

Boric Acid 1.000

EDTA 0.050

Methyl-a-D-gluco-pyranoside 2.000

Polymer JR 0.01
pH 7.0-7.4
Osmolarity (mOsm/kg) 260-300

EXAMPLE 9 — ISO/FDA Microbial Preservative Efficacy Testing of Test
Solution 4 With Five of FDA/ISO Challenge Microorganisms:

A test solution prepared in accordance with Example 8 above, was 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 criterié 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.
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21 1.7 2 2.9 EXAVWPLE 8 - Preparation of Mnosaccharide

and Cationi c Pol vsacchari de-Contai ning Test Sol uti on:
wo@anpd7e8 sol uti on cont ai ni ng a nonosacchar i dePENUSA04/039898

reduced anount of a cationic polysaccharide for

testing was prepared in accordance with the

formul ation set forth below in TabIeSTAéE %

Sol ResUlts of g lS@/ e dnieeabial grseryative fiffPREICSHRY °f4t € subject test
Sodi um Chl oride 0.135 Boric Acid 1.000 EDTA Q. Q50
Metspjution-ipsef ol bpPMAIA Jabifed 2 Ag ghowa by tkg refR”%)“%ﬁd fHTable 9,
7.0-7.4 Csnolarity Em snm kg) 260-300 EXAMPLE 9 -

| S asb&oltion dmagsedissresenvaiien efficaydest shewingigers is no effect
Test Solution 4 Wth Five of FDA/ I SO Chal | enge

M oofdioe gatinnimpelysacckarideseangenisatiqr arpeiceevatioraelfieaeance

w th Exanple 8 above, was tested

TABLE 9
Results of ISO/FDA Microbial Preservative Efficacy Testing

Preservative Efficacy

Log Reduction of
ISO Agent Days Solution 4
Staphylococcus aureus :

(ATCC 6538) 7 1.3
14 4.8
21 17
28 >3.9

Pseudomonas aeruginosa

(ATCC 9027) 7 >4.9
14 >4.9
21 4.0
28 >4.0

Escherichia coli

(ATCC 8739) 7 >4.8
14 3.6
21 >3.8
28 >3.8
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for 1SO FDA m crobial preservative efficacy using five
FDA/ | SO chal | enge mi croorgani sns, i.e., three bacteria
w@r@s09x758 ungi . Acceptance criteria establi shebPlCT/082004/039898
bacteria require that the nunber of viable bacteria,
recovered per m, is reduced by not less than 3.0 | ogs
at 14 days. After the reégghl enge at day 14, the
concentration of bacterf a1 1C88tipkeRiced by at | east
3.0 logs by day 28. Acceptance criteria established
for yeastResiits abiS@FPAJicrebialBreservatigiificagy Testing e
yeasts and nol ds, recovered per nm, remain at or bel ow
i niRregervativedffieagy ons within an experinental error of
+ 0.5 logs within days. After day A9 Rpduction of
corl8&nAgent on of nnl d Daws yeast shal | Sehtignd ot or
bel ow t he concentrations after rechallenge within an
expeandigmalaicassr or of 0.5 | ogs. Results of the | SO FDA
m crobi al preservative efficacy testing of the subject
t eqATOQ 10231) i s set florth below in Tabl .8. As shown
by the results listed in Table 9, Test Solution 4
passed the preservatiod efficacy test sh@#ng there is
no effect of the cationic polysaccharide concentration
on preservation efficagy. TABLE 9 Result24f | SO FDA
M crobi al Preservative Efficacy Testing Preservative
Ef fi cacy Log Reducti orpgof | SO Agent Days 43pl ution 4
St aphyl ococcus aureus (ATCC 6538) 7 .3

Aspergillus niger

(ATCC 16404) 7 2.3
14 2.5
21 1.9
28 1.9

EXAMPLE 10 — Preparation of Monosaccharide-Containing Test Solution:

A monosaccharide-containing sample solution for testing was prepared in

accordance with the formulation set forth below in Table 10.
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14 4.8 21 1.7 28 >3.9 Pseudononas aerugi nosa (ATCC
9027) 7 >4.9 14 >4.9 21 4.0 28 >4.0 Escherichia coli

W@ 20080587389) 7 >4.8 14 3.6 21 >3.8 28 >3. STABLEC'PUS2004/039898
Conti nued Results of |SQO FDA M crobial Preservative
Effi cacy Testing Preservative Efficacy Log Reduction
of 1SO Agent Days Sol ution I da al bi cans (ATCC
10231) 7 1.8 14 2.7 TABLE (

Test Solution

Ingredients Test Solution
W/W Percent 5

Sodium Chloride 0.135

Boric Acid 1.000

EDTA 0.050
D-glucose 2.000

pH 7.0-7.4
Osmolarity (mOsm/kg) 260-300

EXAMPLE 11 — ISO/FDA Microbial Preservative Efficacy Testing of Test
Solution 5 With Five of FDA/ISO Challenge Microorganisms:

A test solution prepared in accordance with Example 10 above, was
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.
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21 2.4 28 4.0 Aspergillus niger (ATCC 16404) 7 2.3 14

2.5 21 1.9 28 1.9 EXAMPLE 10 - Preparation of
wopmsssamshar i de- Cont ai ni nqg Test Solution: A PCT/US2004/039898

nonosacchari de- cont ai ni ng sanpl e solution for testing

was prepared in accordance with the fornul ati on set

forth below in Table 10. TABLE 10 Test Sol ution .

| ndresyite of theTSS/FI3HIMiciobial prarepative Rtficacydsglingpf the subject test

Chloride 0.135 Boric Acid 1.000 EDTA 0.050 D- ?I ucose

2. Gotion iy set-fortla belowon diebtey ! . mi\s A by B regultsHisiapineT able

11 - 1SO FDA M crobial Preservative Efficacv Testing

of 1NeJest Solution 5 failed the preservation efficacy test.

TABLE 11
Results of ISO/FDA Microbial Preservative Efficacy Testing

Preservative Efficacy

: Log Reduction of
ISO Agent Days Solution 5
Staphylococcus aureus

(ATCC 6538) 7 ND
14 2.0
21 0.9
28 1.9

Pseudomonas aeruginosa

(ATCC 9027) 7 >4.9
14 >4.9
21 >3.9
28 >3.9

Escherichia coli

(ATCC 8739) 7 ND
| 14 | 2.1

21 15

28 2.6
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Solution 5 Wth Five of FDA/I SO Chal | enge
M croorqgani sns: A test solution prepared in accordance
wowraks/oEwsspl e 10 above, was tested for | SO FDAPCT/US2004/039898
m crobi al preservative efficacy using five FDA/ I SO
chal | enge m croorgani snms, i.e., three bacteria and two
fungi . Acceptance criteria est aHQi shed for bacteria
require that the numbedARLE1LpCONGRUEL, i 2. recovered
per m, is reduced by not less than 3.0 |logs at_14
days. Aft%?Slt'ﬁeOfr'@Qﬁé'PAé\ﬂ'g’@'H?' Regpenvativeffficacy Testing
concentration of bacteria shall be reduced by at | east
3. (Presgyabiye Fffjcay. Acceptance criteria established
for yeasts and nolds require that tHeg Regurtionsef viable
yed80sAgent nol ds recdavsed per i rSelitiony qor hel ow
initial concentrations within an experinental error of
+ Candidegalbisabhi n 14 days. After day 28, the
concentration of nold and yeast shall remain at or
bel(amcth#023dicent rati dns after rechal l en§& within an
experinmental error of 0.5 logs.Results of the | SO FDA
m crobi al preservative4efficacy testing @9 the subject
test solution is set forth belowin Table . As shown
by the results listed2in Table , Test Sologion 5
failed the preservation efficacy test. TABLE 11
Results of | SO FDA M egobi al Preservativeg £fficacy
Testing Preservative Efficacy Log Reduction of |SO

AgendncaNs mgéiit i on 5 Staphyl ococcus aureus

(ATCC 16404) 7 2.7
14 3.5
21 1.6
28 3.7

EXAMPLE 12 — Preparation of Monosaccharide and Cationic

Polysaccharide-Containing Test Solution:

A monosaccharide and cationic polysaccharide-containing sample
solution for testing was prepared in accordance with the formulation set forth

below in Table 12.



(ATCC 6538) 7 ND 14 2.0 21 0.9 28 1.9 Pseudonobnas

aerugi nosa (ATCC 9027) 7 >4.9 14 >4.9 21 >3.9 28 >3.9
wEs@hesi7zehi a coli (ATCC 8739) 7 ND 14 2.1 21 1PGI/R82004/039898

2. 6TABLE 11 - Continued Results of |1SQO FDA M crobi al

Preservative Efficacy Testing Preservative Efficacy

Log Reduction of |SO Agent Da)és Solution 5 Candi da

al bi cans (ATCC 10231) 7 0.7 TABLE12

Test Solution

Ingredients Test Solution
W/W Percent 6
Sodium Chloride 0.135

Boric Acid | 1.000

EDTA 0.050
D-glucose 2.000
Polymer JR 0.02

pH 6.0-7.0
Osmolarity (szm/kg) 260-300

EXAMPLE 13 - ISO/FDA Microbial Preservative Efficacy Testing of Test
Solution 6 With Five of FDA/ISO Challenge Microorganisms:

A test solution prepared in accordance with Example 12 above, was
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
mIt, 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.
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14 2.9 21 0.8 28 1.2 Aspergillus niger (ATCC 16404) 7

2.7 14 3.5 21 1.6 28 3.7 EXAWMPLE 12 - Preparation of
wopmwsssmshari de and Cationi ¢ Pol vsacchari de- CoPCHUS1004039898

Test Sol ution: A nonosaccharide and cationic

polysaccharide cont ai ni ng sanple solution for testing

prepared in accordance with the formnul ation %et ,

f orl%efﬁuﬁé ob e I$OraBAigmbihpiaservatiye stiicagy tﬁsf'%f’” € subject test

I ngredi ents Test Sol ution VWV Percent 6 Sodium )

Chisetutigs i9 setdortebelaw indiagler Hobs s By @Lﬁ)fee%? iled in Table

2. 000

13, Test Solution 6 passed the preservation efficacy test.

TABLE 13
Results of ISO/FDA Microbial Preservative Efficacy Testing

Preservative Efficacy
Log Reduction of

ISO Agent Days Solution 6
Staphylococcus aureus

(ATCC 6538) 7 1.2
14 2.6
21 1.5
28 3.3

Pseudomonas aeruginosa

(ATCC 9027) 7 >4.9
14 >4.9
21 >3.9
28 >3.9

Escherichia coli

(ATCC 8739) 7 2.2
14 4.3
21 1.9
28 3.0
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Pol yner JR 0.02 PH 6.0-7.0 Gsnmolarity (m smkg)

260- 300 EXAMPLE 13 - | SO FDA M crobi al Preservative
wEpdosos3798 Test i na of Test Solution 6 Wth Fi veP@f/US2004/039898

FDA/ | SO Chal | enge M croorgani snms: A test solution

prepared in accordance with Exanple 12 above, was

tested for |1SO FDA m crobial preseryvative efficacy
usi ng five FDA/I SO chal TRBHE %ﬁ%f’t}m sms, i.e.,

three bacteria and two fun i. Acceptance criteria
est abl i shRasylés obb?cQ/EWbMi@abw Er?mvafﬂmEﬁm?@ere\frtmg
vi abl e bacteria, recovered per m, is reduced by not

IesBrelSBHmtBleCEﬂfIGQQYat 14 days. After the rechal |l enge

at day 14, the concentration of badteg Redugtien obe

r edS€e a ol

criteria established for yeasts and nol ds require that

t heCanditie aibifangi abl e yeasts and nol ds, recovered per

m, remain at or belowinitial concentrations within

an @qog ioz3m)al error ©f 0.5 logs within2ays. After

day 28, the concentration of nold and yeast shall

remain at or bel ow t heigoncentrations af t49

rechal l enge within an experinental error of + 0.5

| ogs. Results of the | S&Y FDA m crobi al preservative

efficacy testing of the subject test solution is set

forth below in Table .ggAs shown by the resylts |listed

in Tabl e Test Solution 6 passed the preservation

ef fA%?é}%II&seﬁﬁger TABLE 13 Results of 1SO FDA M crobi al
rv

Pres tive Efficacy Testing
(ATCC 16404) 7 24
14 3.2
21 29
28 | 24

Saccharide and cationic polysaccharide containing compositions of the
present invention are useful in contact lens caré solutions for preserving contact
lenses. A preserving amount of one or more saccharides and one or more
cationic polysaccharides is an amount that will at least partially reduce the
microorganism population in the formulations employed. Preferably, a
preserving amount is that which will reduce the microbial burden of
representative bacteria by two log orders in four hours and more preferably by
one log order in one hour. Most preferably, a preserving amount is an amount
that will eliminate the microbial burden on a contact lens when used according to
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Preservative Efficacy Log Reduction of |1SO Agent Days

Solution 6 Staphyl ococcus aureus (ATCC 6538) 7 .2 14
WQ2@5833738 5 28 3. 3 Pseudonopnas aerugi nosa (ATGECR0220D4/039898

>4.9 14 >4.9 21 >3.9 28 >3.9 Escherichia coli (ATCC

8739) 7 2.2 14 4.3 21 1.9 28 3.0TABLE 1 - Conti nued

'|F322I%J§| r:%lr&;ré E %éggn% | Ze,b?fhge §er V(f-lblAVSheEnf1|fcaf:8|s¥1fectlon
Efficacy Test — July 1985 Contact Lens Solution Draft Guidelines).
Unexpectedly, in the presence of one or more saccharides in combination with
one or more cationic polysaccharides, a antimicrobial agent is not required to
achieve effective solution preservation.

As stated above, contact lenses are preserved by contacting the lenses
with a solution containing an effective amount of one or more compositions of
the present composition. Although this may be accomplished 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 to 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 saccharide and 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
wetting solutions, soaking solutions, cleaning and conditioning solutions, as well
as in-eye cleaning and conditioning solutions.

While the invention has been described in conjunction with specific
examples thereof, this is illustrative only. Accordingly, many alternatives,
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Log Reduction of |SO Agent Days Sol ution 6 Candi da

al bi cans (ATCC 10231) 7 2.5 14 4.9 21 2.0 28 3.1
wae@sngi7ss us ni ger (ATCC 16404) 7 2.4 14 3.2 2BCRUS2088039898

2.4 Saccharide and cationic pol ysaccharide containing

conpositions of the present invention are useful in

contact. | ens care solutions for preserving contact )

" onoRehncat}ie bR tdnini o cppaltit B inder Sdled e pda the ligh

and e or npre, cationic polysaccharides is an anmount

¢ hal' lierTPregenodieseripian and f s ecele. (niedsclo sontase shrsuch

popuhation in the formul ati ons enpl oyed. Preferably, a

pr e 8EPVPHYPSa mnGHicatians, pag varationsasitp Talbwithie thenepirit and scope of

m crobi al burden of representative bacteria by two | og

or d8ies@RnenE8di £laiBsr s and nore preferably by one | og

order in one hour. Most preferably, a preserving

amount i s an anount
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that will elimnate the m crobial burden on a contact
| ens when used according toits reginmen for the

wo e@sipastled soaking tinme (FDA Chem cal Di si nfBCT/US2004/039898
Effi cacy Test - July 1985 Contact Lens Solution Draft
Gui del i nes). Unexpectedly, in the presence of one or
nmor e s?ccharides in conmbination with one or nore
caﬂN@ﬁV%mpolysaccharides, a antimcrobial agent is not
required to achieve effective solution preservation.
As stated above, contact |enses are preserved by
contacting the lenses with a solution containing an
ef fbct | OTARPRSIANSACTHRENSr nore conpositions of the
present conposition. Althoqgh this may be acconplished
by sinply so&REmgmMasasaechardenia copmjirationsythueneer, more cationic
greater cleaning can be achieved if a few drops of the
sol ut i orpolysacehdridealin golglicda @nameit leffestive for sqlufion
| ens, and rubbing the lens for a period of time, for
exanpl e,preggvationmat el y 20 seconds. The | ens can then
be subsequently imersed within several milliliters of
t he subject solution. Preferably, the lens is
permtted to soak in the solution for at |east four
houzs. Thempesites cnerisimgn r emroved from t he sol uti on,
rinsed with the sane or a different solution, for
exanpl e a saonbarintee 3acthadtiéLim mmidhataogitraoneler more cationic
preserved isotonic saline solution nade in accordance
Wi th t hgydpfseeermirided Vieah bpdunpefbctine Bs bgpesareidg @gehfie
eye. Sol utions containing one or nore conpositions of
the present invention may be fornulated into specific
contact |lens care products for use as customary in the

fiesd ofrRPYIRGHINRINSDY claith'a br RraskiEnSsaidEhaI8EMBEE catioRic

not limted to
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 saccharides in combination with one or
more cationic polysaccharides in an amount effective for solution

preservation.
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wetting solutions, soaking solutions, cleaning and

condi tioning solutions, as well as in-eye cl eaning and
wa@ owdiosi7esi ng sol utions. While the invention hBST/DE®N4/039898

descri bed in conjunction with specific exanples

thereof, this is illustrative only. Accordingly, many
alternatives, nodifications, and variations will be
apparent to those skilled in the art in the Iight of

,t 2? Q;g;d %%gﬁ%%s cgf | rtni \&ﬁ%ﬁ%aﬁ%pﬂ%‘p} &Z%e catlonlc polysaccharides

nodi fication ifations as . to fall wthin

spirit a8 S@W@?mﬁ%g@aaéﬁa@a ting ‘éff‘f?é'av‘énsc?faﬁoﬂbfquatem'um 10.
Conpositions conprising: one or nore saccharides in

conmbi nation with one or nore cationic polysaccharides

in solution in an anmount effective for solution

pr eder vathometpd sy Whesgl saithphe o Mgre eationisy palysescharides
‘saccharides in conbination with one or nore cationic

pol ysaccigrsetested froratheaioynconsisiing eiiRolysenR i ds.dralymgr JR
agent. 3. The conpositions of claim1l or 2 wherein

sai d onet@), Peheerchr 3@ Rolpoey kB dORaP dlyeer bR 0sM|andtRalymer
fromthe group consisting of variations of

pol yquatlgf.ni um 10. 4. The conpositions of claim1l or 2
wherein said one or nore cationic polysaccharides are
selected fromthe group consisting of Polymer JR 125,

Pol yner JR 400, Polyner JR 30M Polyner LR 400,

Pol gner LR sélution comprising one or more compositions of claim 1 or 2.

9. The solution 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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M and Pol yner LK. 5. A nethod of producing

conpositions of claiml1l or 2 conprising: conbining one
woronspsEssacchari des in conbination with one oOPCTDRI04/039898

cationi c polysaccharides in an anmount effective for

sol ution preservation.6. The nmethod of claim5 wherein

said one or nore cationjc | ysacchari des are sel ected
from t heoGrsIRg EaHEPET PI oBTte¢dPT ity raidspiliion Tor & perfod of
pol yquat erni um 10. 7. The nmethod of c¢laim5 wherejn
Sai & ondies SHiEHE RIS S DeRbRl e aLead EogardER
fromthe group consisting of Polynmer JR 125, Pol yner
JR 400, Polyner JR 30M Pol yner LR 400, Polyrmer LR 30
M and Pol ynmer LK. 8. A solution conprising one or nore
conpbsi t Adnsthed ofvgngihe splution of claimd cGBMRASIER of cl ai m
8 wherein said solution includes one or nore buffers
or buf f erontagtisg atseiace eba mpdicaldevies with gpidgoltign gor a period of
wherein said solution includes one or nore tonicity
agent s. timéerngitabld igtaliorinaie agnigrabiad bufdancemsajgimedical device.
solution includes one or nore surfactants. 12. The
solution of claim8 wherein said solution includes one
or nore viscosity agents. 13. A nethod of using the
sol 18.i oA afetleddadfmr8dumingpthe sohigjoo of tlat Bragmprisungf ace  of
a contact lens with said solution for a period of

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

solution.

16.  The compositions of claim 1 or 2 wherein said one or more saccharides
are selected from the group consisting of monosaccharides,

disaccharides, oligosaccharides and polysaccharides.

17.  The compositions of claim 1 or 2 wherein said one or more saccharides
are selected from the group consisting of D-glucose, methyl-a-D-gluco-
pyranoside, mannitol, methyl-a-D-gluco-pyranose, turanose, galactose,

trehalose and sucralose.

18.  The method of claim 5 wherein said one or more saccharides are selected
from the group consisting of monosaccharides, disaccharides,

oligosaccharides and polysaccharides.
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time suitable to elimnate a mcrobial burden on said
contact lens. 14. A nethod of using the solution of

W@ b@sosBs5Eonpri sing: contacting a surface of aPoEUSAY/039898
device with said solution for a period of tine
suitable to elimnate a mcrobial burden on said
medi cal device. . A nethod of producing the solutiaon
of 181 ai g Teeiiad PEFIAR 5 ATHIB SAH T ATeTe SGRATNES ge selected
one or nore cationic polysaccharides to a sohytion. .
The conpies thedraupeonsistingnol Doglucosgm Biadiyh-adAioicgryrgposide,
nore saccharides are selected fromthe group
consi st imannitpl, msttd-adeghicodusanasies bEanpse; gagctose, trehalose and
ol i gosacchari des and pol ysaccharides. . The
conposi ssuomradosef claim 1l or 2 wherein said one or nore
saccharides are selected fromthe group consisting of
D- gl ucose, nethyl -a-D- gl ucopyranosi de, nannitol,
met hyl - a- D- gl uco- pyranose, turanose, gal actose,
trehal ose and sucral ose. . The nethod of claim5
wherein said one or nore saccharides are selected from
the group consisting of nobnosacchari des,
di sacchari des, oligosaccharides and pol ysacchari des..
The nethod of claim5 wherein said one or nore
saccharides are selected fromthe group consisting of
D- gl ucose, nethyl -a-D- gl uco- pyranosi de, mannitol,
met hyl - a- D- gl uco- pyranose, turanose, gal actose,
trehal ose and sucral ose.
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