OPHTHALM C COWPCOSI TI ONS W TH AN AMPHOTERI C SURFACTANT AND HYALURONI C ACI D
The present invention relates to ophthal mc conpositions with an anphoteric
sur f act anwOap@/dey@Bur oni ¢ acid. The invention is al so dipceatseastmwishe use
of the ophthalmc conpositions to clean and disinfect contact |enses.
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whi ch adhere to the | erlsUREACTANT ANPHYAY. URONICG AQIDf the contact | ens,
sebum (skin oil) or cosnetics or other materials can soil the contact |ens.
These bi ol ogi cal and external contam nants can affect visual acuity and
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| ens surfa ontinued confortable use with a lens care solution that
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di si nfectant conponents. Presently, the two nost popul ar disinfectant

conponenggcidrSudddNthOAN_ARIMY| ene biguanide), at tines referred to as PHVB
or PAPB, and polyquaterniuml1l . As stated, PHVB is presently used in
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conpared to 'nost other antim crobial conponents. However, as wth any
ant i m creaspap seilsepyathidnelogipad matarialsshehsasprateinglerdipidsikat wesemesentan tereent r at i on
of the  fuid and which adhere to the lens surface. Also, by handling of the contact lens, sebum (skin
oil) or cosmetics or other materials can soil the contact lens. These biological and external
contaminants can affect visual acuity and patient comfort. Accordingly, it is important to
remove any debris from the lens surface for continued comfortable use with a lens care

solution that contains one or more cleaning components.

Ophthalmic compositions formulated as a lens care solution must also contain one or
more disinfectant components. Presently, the two most popular disinfectant components are
poly(hexamethylene biguanide), at times referred to as PHMB or PAPB, and

polyquaternium-1.

As stated, PHMB is presently used in contact, lens care solutions. These PHMB-
based care solutions represent a significant improvement in patient comfort and antimicrobial
effectiveness compared to most other antimicrobial components. However, as with any
antimicrobial component there remains a tradeoff between the concentration of the
antimicrobial component in the solution and the comfort experienced by the patient. Due to
its wide commercial acceptance, extensive efforts have been directed to improve the

antimicrobial efficacy or the comfort level to the patient by chemically modifying PHMB.

An alternative approach to improving patient comfort has been the introduction of
comfort agents or hydrating agents to the lens care solutions. For example, U.S. Patent No.
7,135,442 describes the use of dexpanthenol in combination with the sugar alcohol, sorbitol.
It is said that the dexpanthenol helps to stabilize or minimize the disruption of the aqueous

lachrymal layer by surfactants present in the lens care solutions.
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' n a phosphahenb Y. F8iis solution includes 0.02 wt.% sodium hyaluronate, 1.0 wt.% poloxamine
(Tetronics®1107), 0.125 wt.% Na,EDTA and 1 ppm of PHMB in a phosphate buffer.

The application of fluorescein to the cornea and the subsequent subjective and
qualitative interpretation of the observed response is an accepted and important diagnostic
tool to assess the physiological status of the cornea surface. Clinicians are cautioned,
however, not to extrapolate from the clear clinical significance of high intensity, gross
staining associated with corneal lesions and disease down to the meaning of superficial
punctate corneal staining. Superficial punctate patterns of fluorescein dye fluorescence are to
be viewed differently from nonsuperficial coalesced injury-related staining based on their
common characteristics (superficial, transient and asymptomatic). For an extensive
background and review on this subject, one is referred to Ward, K.W., “Superficial Punctate

Fluorescein Staining of the Ocular Surface ”, Optometry and Vision Science 2008, 85(1) 1.

Beginning in the 1980’s, with the growing market of contact lens use, the number of
descriptive case studies of superficial punctate corneal staining has increased in the scientific
literature. Although the precise mechanisms that control the depth and extent of the
fluorescence signal associated with superficial punctate corneal staining remains unclear, the
studies as a whole do provide scientific support that such staining does not reflect corneal

injury or toxicity. In fact, both epidemiological and experimental evidence demonstrates a
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0.005 wt.% to 0.15 wt.% of hyaluronic acid; and 0.01 wt.% to 1.0 wt.% of an amphoteric
surfactant of general formula I
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wherein R' is R or ~(CH2),-NHC(O)R, wherein R is a Cs-Cisalkyl optionally substituted with
hydroxyl and n is 2, 3 or 4; R* and R*are each independently selected from methyl, ethyl,
propyl or iso-propyl; and R* is a C2-Csalkylene optionally substituted with hydroxyl. The
invention is also directed to the use of the ophthalmic compositions to clean and disinfect

contact lenses, and in particular, soft, silicone, hydrogel contact lenses.
Brief Description of the Drawings

The invention will.be better understood from the following description and in consideration
with the accompanying figures. It is to be expressly understood, however, that each of the
figures is provided to further illustrate and describe the invention and is not intended to

further limit the invention claimed.
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Detailed Description of the Invention
Applicants and others at Bausch & Lomb have developed and tested numerous

ophthalmic formulations for use as lens care solutions. As mentioned above, such lens care
solutions must satisfy a number of functional characteristics. First, the solutions must
possess the cleaning ability to remove denatured tear proteins and tear lipids as well as other
external contaminants. Second, the solutions must possess significant disinfecting ability
against a number of different bacteria and fungal strains. Third, the solutions must remain
comfortable to the contact lens patient with minimal stinging as well as provide a platform to
provide additional comfort or protection to the ocular surface. Fourth, the solutions must not
cause significant shrinkage or swelling of the many different contact lens materials, which in
turn can lead to loss in visual acuity and unwanted or pronounced lens movement. Fifth, to
address market perceptions, the solutions should have a superficial punctate corneal staining

profile that equals or exceeds the staining profiles of present commercial lens care solutions.

In addition to all of the above characteristics, the solution must also pass a stringent
test protocol that is referred by those in the art as “regimen” testing. An ophthalmic
composition selectively formulated to clean and disinfect soft, silicone, hydrogel contact
lenses must satisfy “regimen” testing for that formulation to obtain label approval from the
Food and Drug Administration (FDA) as a no rub, contact lens cleaning and disinfecting
solution. Many ophthalmic compositions during development fail to pass the regimen test
with each and every silicone hydrogel contact lens in the U.S. market. A more detailed

description of the regimen test is provided under the sub-heading Examples in this
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The amphoteric surfactants of general formula I are surface-active compounds

with both acidic and alkaline properties. The amphoteric surfactants of general formula I
include a class of compounds known as betaines. The betaines are characterized by a fully
quaternized nitrogen atom and do not exhibit anionic properties in alkaline solutions,

which means that betaines are present only as zwitterions at near neutral pH.

All betaines are characterized by a fully quaternized nitrogen. In alkyl betaines,
one of the alkyl groups of the quaternized nitrogen is an alkyl chain with eight to sixteen
carbon atoms. One class of betaines is the sulfobetaines or hydroxysulfobetaines in which
the carboxylic group of alkyl betaine is replaced by sulfonate. In hydroxysulfobetaines a
hydroxy-group is positioned on one of the alkylene carbons that extend from the
quaternized nitrogen to the sulfonate. In alkylamido betaines, an amide group is inserted

as a link between the hydrophobic Cs-C)salkyl chain and the quaternized nitrogen.

Accordingly, the invention is directed to ophthalmic compositions comprising:
0.1 ppm to 10 ppm of a cationic antimicrobial component selected from the group consisting
of biguanides, polymeric biguanides, quaternium ammonium compounds and any one
mixture thereof; 0.005 wt.% to 0.15 wt.% of hyaluronic acid; and 0.01 wt.% to 1.0 wt.% of

an amphoteric surfactant of general formula I
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Certain sulfobetaines of general formula I are more preferred than others. For
example, Zwitergent®3-10 available from Calbiochem Company, is a sulfobetaine of general
formula I wherein R' is a straight, saturated alkyl with ten (10) carbons, R? and R> are each
methyl and R* is -CH,CH,CH,- (three carbons, (3)). Other sulfobetaines that can be used in
the ophthalmic compositions include the corresponding Zwitergent®3-08 (R' is a is a
straight, saturated alkyl with eight carbons), Zwitergent®3-12 (R! isa is a straight, saturated
alkyl with twelve carbons), Zwitergent®3-14 (R' is a is a straight, saturated alkyl with
fourteen carbons) and Zwitergent®3-16 (R' is a is a straight, saturated alkyl with sixteen
carbons). Accordingly, some of the more preferred the ophthalmic composition will include

a sulfobetaine of general formula IT wherein R' is a Cs-Cisalkyl and R? and R? is methyl.

In another embodiment, the amphoteric surfactant of general formula I is a

hydroxysulfobetaine of general formula I1

R2

.

R1//N\ re—S0; 11
R3
wherein R' is a Cg-Csalkyl substituted with at least one hydroxyl; R? and R® are each
independently selected from methyl, ethyl, propy! or iso-propyl; and R* is a C,-Csalkylene
substituted with at least one hydroxyl.
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sul f obet ai ne cﬁya(f\{lromc acid is a linear polysaccharide (long-chain biological polymer) formed
by repeating disaccharide units consisting of D-glucuronic acid and N-acetyl-D-glucosamine
linked by B(1-3) and B(1-4) glycosidic linkages. Hyaluronic acid is distinguished from the
other glycosaminoglycans, as it is free from covalent links to protein and sulphonic groups.
Hyaluronic acid is ubiquitous in animals, with the highest concentration found in soft
connective tissue. It plays an important role for both mechanical and transport purposes in
the body; e.g., it gives elasticity to the joints and rigidity to the vertebrate disks, and it is also

an important component of the vitreous body of the eye.

Hyaluronic acid is accepted by the ophthalmic community as a compound that can
protect biological tissues or cells from compressive forces. Accordingly, hyaluronic acid has
been proposed as one component of a viscoelastic ophthalmic composition for cataract
surgery. The viscoelastic properties of hyaluronic acid, that is, hard elastic under static
conditions though less viscous under small shear forces enables hyaluronic acid to basically
function as a shock absorber for cells and tissues. Hyaluronic acid also has a relatively large
capacity to absorb and hold water. The stated properties of hyaluronic acid are dependent on
the molecular weight, the solution concentration, and physiological pH. At low
concentrations, the individual chains entangle and form a continuous network in solution,
which gives the system interesting properties, such as pronounced viscoelasticity and

pseudoplasticity that is unique for a water-soluble polymer at low concentration.



formula | wherein RL is a straight, saturated alkyl with ten (10) carbons,
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from 0.5 ppm to 5 ppm or from 0.5 ppm to 2 ppm.

One of the more common quaternary ammonium compounds is o-[4-tris(2-
hydroxyethyl)-ammonium chloride-2-butenyl]poly[1-dimethyl ammonium chloride-2-
butenyl]-w-tris(2-hydroxyethyl) ammonium chloride, also referred to in the art as
polyquaternium-1. Quaternary ammonium compounds are generally referred to in the art as
“polyquaternium” disinfectants, and are identified by a particular number following the
designation such as polyquaternium-1, polyquaternium-10 or polyquaternium-42.
Polyquaternium-1 is present in the ophthalmic compositions from 0.5 ppm to 3 ppm.
Attempts to increase the concentration of polyquaternium-1 beyond 3 ppm in the
compositions results in the formation of a precipitate. The precipitate is believed to be the

complexation product of hyaluronic acid and polyquaternium-1.

Polyquaternium-42 is also one of the more preferred polyquaternium disinfectants,
see, U.S. Patent No. 5,300,296. Polyquaternium-42 is present in the ophthalmic

compositions from 5 ppm to 50 ppm.

It is to be understood by those in the art that the compositions can include one or
more of the antimicrobial components described above. For example, in one embodiment,
the ophthalmic compositions include polyquaternium-1 in combination with a biguanide
antimicrobial component such as poly(hexamethylene biguanide). The polyquaternium-1 is

present in relatively low concentrations, that is, from 0.5 ppm to 3 ppm, relative to the



ot her glycosam noglycans, as it is free fromcovalent links to protein and
sul phoni ¢ groups. Hyaluronic acid is ubiquitous in animals, with the
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e.g., it gives elasticity to the joints and rigidity to the vertebrate
disks, and it is also an inportant conponent of the vitreous body of the
eye. Hyaluronic acid is accepted by the ophthal nmc connunipy as a conpound
t hat can rgpogedeancesitlioydicmly quitsmies 1 @ batke Dpt-Free@ixpeapand yitiv e I or ](c:es :
Accordin Ul ORI G- Ac] e S e onent of a
viscoelag#¥?R%%ﬁ%ﬁ%I%P@w%§%%3§9$wgﬁﬁ€8@§§§%§P§8§zgggggﬁﬁquﬁe vi scoel astic
propert i esmbifiatippainey eianceabs bipcitd atfidasy, oty abheahsit icompositems.st at i ¢ _
conditions though | ess viscous under small shear forces enables hyal uronic

aci d to basfaetdlenyCéngifonipositions a shock absorber for cells and tissues.

Hyal ur oni ¢ aci S . I e _capaci ty to. absor nd hol d
wat er. The stg%e%h%?t(}%gsrcta?eeséﬁtlg& gn%&all‘%é olﬂ{eg/ '3@?% %?ug%{j@'_ﬁ’teer'?dz%g%ﬁenpﬁe
mol ecul aFbulksr’gdrt “pufifdreysoh Uisinmantaomwepntndhatpusualiynid cpipsbidnogiticalleaptH. At | ow

t I ~~fhe ind vidual .chains entangl.e and for cont i nuous
netvor k. i S8 sphBRmb YN hneEnRh St SAF B B IREREFIPES such as
pr onounctdt is; the cephainttb adtyaliad) dvithdimioptiart hddstor bhi&élgall'tzﬁir)] wlith(ﬂélﬁivﬁagt[_ a -

t er-sol.ubl | ymer at | ow,cgoncentration. As stated, the conpositions w
256 1 nolae” ahleY ik bty PHoFBBHER: 160 BE st ar DEFRARManmDN! U
conpounds.o§%ne kGt (Mgv)sirdlom 01%es ubsespv/gnd pol ymers and | ow and hi gh
nol ecul ar wei ght bi guani des. For exanpl e, biguanides include the free bases

or salts of altexérdi ‘@ffeiiy @p?@yi’ d}daﬁ%eﬁhemlmtethhyl#mm?)l&!(glmrﬂfd&gxgadadi their
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preferr%%pg odi nent, the conposition will include a polyneric biguanide

nd on the type and concentration of the buffer components. The buffer capacity is

measured from a starting pH of 6 to 8, preferably from 7.4 to 8.4.

Borate buffers include, for example, boric acid and its salts, for example, sodium
borate or potassium borate. Borate buffers also include compounds such as potassium
tetraborate or potassium metaborate that produce borate acid or its salt in solutions. Borate
buffers are known for enhancing the efficacy of certain polymeric biguanides. For example,
U.S. Pat. No. 4,758,595 to Ogunbiyi et al. describes that a contact-lens solution containing
PHMB can exhibit enhanced efficacy if combined with a borate buffer.

A phosphate buffer system preferably includes one or more monobasic phosphates,
dibasic phosphates and the like. Particularly useful phosphate buffers are those selected from
phosphate salts of alkali and/or alkaline earth metals. Examples of suitable phosphate buffers
include one or more of sodium dibasic phosphate (Na,HPOy), sodium monobasic phosphate
(NaH,POy) and potassium monobasic phosphate (KH;PO4). The phosphate buffer
components frequently are used in amounts from 0.01% or to 0.5% (w/v), calculated as

phosphate ion.

Other known buffer compounds can optionally be added to the lens care

compositions, for example, citrates, citric acid, sodium bicarbonate, TRIS, and the like.



known as pol y(hexanet hyl ene bi guani de) (PHVB or PAPB) commercially
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or thickening component, a chelating or sequestering component, or a tonicity component.

The additional component or components can be selected from materials which are known to

be useful in contact lens care solutions and are included in amounts effective to provide the

desired functional characteristic.

Suitable surfactants can be cationic or nonionic, and are typically present
(individually or in combination) in amounts up to 2 %w/v. One preferred surfactant class are
the nonionic surfactants. The surfactant should be soluble in the lens care solution and non-
irritating to eye tissues. Many nonionic surfactants comprise one or more chains or
polymeric components having oxyalkylene (--O--R--) repeats units wherein R has 2 to 6
carbon atoms. Preferred non-ionic surfactants comprise block polymers of two or more
different kinds of oxyalkylene repeat units, which ratio of different repeat units determines
the HLB of the surfactant. Satisfactory non-ionic surfactants include polyethylene glycol
esters of fatty acids, e.g. coconut, polysorbate, polyoxyethylene or polyoxypropylene ethers
of higher alkanes (C},-C\g). Examples of this class include polysorbate 20 (available under
the trademark Tween® 20), polyoxyethylene (23) lauryl ether (Brij® 35), polyoxyethyene
(40) stearate (Myrj®52), polyoxyethylene (25) propylene glycol stearate (Atlas® G 2612).

Still another preferred surfactant is tyloxapol.

A particular non-ionic surfactant consisting of a poly(oxypropylene)-
poly(oxyethylene) adduct of ethylene diamine having a molecular weight from about 6,000 to

about 24,000 daltons wherein at least 40 weight percent of said adduct is poly(oxyethylene)
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antim crobial conponent such as pol y(hexamethyl ene bi guanide). The

pol yquaternium1 is present in relatively |low concentrations, that is, from
0.5 ppm two2oppro28el ative to thereported concentrati onPoft/yseéopguaser ni um 1
in both Opti-FreeFExpress and Opti- Free(r)Replenish. Applicants believe

t hat the polyquaternium1 and the PHVB, in conbination, nmay enhance the

bi ocidal efficacy of the ophthalmc conpositions. Contact Lens Care
Conpositions The contact |ens care solutions will very likely include a
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to changgfc’flﬁgdﬁ'ﬂerbgg?r%ﬂ%“tﬁ?ﬂ ﬁyé%ﬂféﬁ’ni‘ﬁa pal qni‘ctuéilf”(ra 0Dtaddave: unit) of
t he buff @omsolwil oy, Ehﬂorbt@tzftero.mww:l ty will depend on the type and
concentration of the buffer conponents. The buffer capacity is neasured

froma startiAgapitbgolis 6f seleshf sfRtatsafol Wsefih @ 1dns4ateQoRpdsitidirighe buffers
i ncl ude, for exa I

oric acid and its salts, for exa e, sodium borate
or pot ask?! ﬂ’fﬁ"l%? éw,hggll%ﬁ ROIHGKryedvdens) E‘BY(PW’QRX@“?HNMR%@%QJWI lgpde
pot assi UﬁﬂdeBPlﬁxﬁtkﬁQf(@GcemﬁfercﬁwE/%$§ilaW@fHﬁﬁ BR@FEtlﬁ aEJZ')?JanPJ VNG éﬁﬁfo@ﬁ%n@c' d or

its salt |n solutions. Borate buffers are known for enhancin ef ficacy
of cert aPif [56) SpFRSOMPOBtig A PRl Xy Rty ene)-naky(axypropdenephlock P@Olyme7$\8111595 to

Qgunbi yi ha&k nillecuEFEizhR el 338D 131 LOM AL R RS pid @J&Pfﬁrﬁ(ﬂ'ﬁlt%. PHVB can
exhi bit enhanced efficacy If conbined wth a borate buffer.
Specific examples of surfactants which are satisfactory include: poloxamer 108, poloxamer

188, poloxamer 237, poloxamer 238, poloxamer 288 and poloxamer 407. Particularly good
results are obtained with poloxamer 237 or poloxamer 407. The foregoing poly(oxyethylene)
poly(oxypropylene) block polymer surfactants will generally be present in a total amount
from 0.0 to 2 %w/v, from 0. to 1 % w/v, or from 0.2 to 0.8 %w/v.

The lens care solutions can also include a phosphonic acid, or its physiologically
compatible salt, that is represented by the following formula:

X2
( %Hz) 7

1X ‘('Hzc')—T—('CHz)—P_OH
?Hz)d OH

wherein each of a, b, ¢, and d are independently selected from integers from 0 to 4, preferably
0 or 1; X' is a phosphonic acid group (i.e., P(OH),0), hydroxy, amine or hydrogen; and X>
and X are independently selected from the group consisting of halogen, hydroxy, amine,
carboxy, alkylcarbonyl, alkoxycarbonyl, or substituted or unsubstituted phenyl, and methyl.
Exemplary substituents on the phenyl are halogen, hydroxy, amine, carboxy and/or alkyl
groups. A particularly preferred species is that wherein a, b, ¢, and d in are zero, specifically

the tetrasodium salt of 1-hydroxyethylidene-1,1-diphosphonic acid, also referred to as
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A phosphate buffer system preferably includes one or nore nobnobasic
phosphat es, dibasic phosphates and the |ike. Particularly useful phosphate
buf fers awe 2pdwoweo28el ect ed from phosphate salts of al kalPcTarsdéosn7abkal i ne
earth netals. Exanples of suitable phosphate buffers include one or nore of
sodi um di basi ¢ phosphate (Na2HPO ), sodi um nonobasi ¢ phosphate (NaH PO )
and pot assi um nonobasi ¢ phosphate (KH PO ) . The phosphate buffer
conmponents frequently are used in amunts from0.01%or to 0.5% (W V),
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The addi to3malv.conponent or conponents can be selected fromnaterials which
are known to be useful in contact |lens care solutions and are included in

amount s ef f ecreVénstcareBbRUbKbah BBo include one or more neutral or basic amino acids.
The neutral amino acids include: the alkyl-group-containing amino acids such as alanine,
isoleucine, valine, leucine and proline; hydroxyl-group-containing amino acids such as
serine, threonine and 4-hydroxyproline; thio-group-containing amino acids such as cysteine,
methionine and asparagine. Examples of the basic amino acid include lysine, histidine and
arginine. The one or more neutral or basic amino acids are present in the compositions at a

total concentration of from 0.1 to 3 Y%w/v.

The lens care solutions can also include glycolic acid, asparatic acid or any mixture of
the two at a total concentration of from 0.001% to 4% (w/v) or from 0.01% to 2.0% (w/v). In
addition, the combined use of one or more amino acids and glycolic acid and/or asparatic acid
can lead to a reduction in the change of the size of the contact lens due to swelling and

shrinkage following placement in the lens solution.

The lens care solutions can also include one or more comfort or cushioning
components, in addition to the hyaluronic acid. The comfort component can enhance and/or
prolong the cleaning and wetting activity of the surfactant component and/or condition the
lens surface rendering it more hydrophilic (less lipophilic) and/or to act as a demulcent on the
eye. The comfort component is believed to cushion the impact on the eye surface during

placement of the lens and serves also to alleviate eye irritation.

Suitable comfort components include, but are not limited to, water soluble natural

gums, cellulose-derived polymers and the like. Useful natural gums include guar gum, gum
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desired functional characteristic. Suitable surfactants can be cationic or
nonionic, and are typically present (individually or in conbination) in
anounts Wwot0099%8v. One preferred surfactant class ar @Crhis2008/07a8i ¢
surfactants. The surfactant should be soluble in the I ens care solution and
nonirritating to eye tissues. Many nonionic surfactants conprise one or
nore chains or polyneric conponents having oxyal kyl ene (--0--R--) repeats
units wherein R has 2 to 6 carbon atons. Preferred non-ionic surfactants
conpr i setbgageikh pad hebiks Ofefil welluosemoriedaiofnffat emtpokemsimcintle cstlyphkdey| ene

repeat unit ' [ i fferent, repeat unit etermnes the HLB of
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articular nop-ionLc surfactant consisting of a, pol y(oxypropyl ene).-
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sai d adduct i ol y(oxyet hyl ene) has been found to be particularly

advant agRUTRPONGIEr GUBPHISNEA! &3 W 'SP Elaﬁmiv%*rfr%1ﬂ&Yﬁ2§aﬁ9li%a har d

cont act emsRs,; thd enainteofCRS MBAdifer kBEAPSTHAREN Mlcfibl RARY mSnioRL £d name for
this group of surfactants is poloxam ne. Such surfactants are avail abl e

f r om BASHMAPAARItcE: CHiepsynomyani@olY B inclnde moyidenseeglyvidancohiviogh-3- _
Parti cul @frbl}’ditﬂﬁ@}janﬁqs&ﬁ&?l-ﬁbﬁroﬁ&%\b pesls Wgﬁssly ReMBXEhE89-5] theqfvrp& ipxam ne
1304. The foregoi ng pol y{oxyethyl ene) poly(oxypropyl ene) bl ock polymer

sur f act apresrapiy haveyansighi avprage motesslenveight feom H1,800 ta26UAY0 drrfom 80,0000 2 %W v,

100,000. Such materials are sold by various companies, including ISP Technologies, Inc.
under the trademark PLASDONE®K-29/32, from BASF under the trademark KOLLIDON®,
for example, KOLLIDON® K-30 or K-90. It is also preferred that one use pharmaceutical
grade PVP.

The lens care solutions can also include one or more chelating components to assist
in the removal of lipid and protein deposits from the lens surface following daily use.
Typically, the ophthalmic compositions will include relatively low amounts, e.g., from
0.005% to 0.05 % (w/v) of ethylenediaminetetraacetic acid (EDTA) or the corresponding
metal salts thereof such as the disodium salt, Na,EDTA.

One possible alternative to the chelator Na,EDTA or a possible combination with

Na,EDTA, is a disuccinate of formula IV below or a corresponding salt thereof:

0

OH

| H OH

0 v
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fromO. to 1% wv, or from0.2 to 0.8 %V v An anal ogous of series of
surfactants, for use in the | ens care conpositions, is the pol oxaner series
whi ch i s wopotwpaoeget hyl ene) pol y(oxypropyl ene) bl ock pecCyrseasavasi abl e
under Pluronic(r) (comrercially available formBASF). In accordance with
one enbodi nent of a |lens care conposition the

pol y(oxyet hyl ene) - pol y(oxypr opyl ene) bl ock copolyners wi |l have nol ecul ar
wei ghts from 2500 to 13,000 daltons or from 6000 to about 12, 000 daltons.
Speci f i ¢c whrimk eis sdécteifrdnabydioges, atkyloh- @(@albﬁlﬂasﬁl&ylt}mwmgion@twdzetve pol oxaner

108, I ona ol oxaner
pol oxg?re?éggl‘%ranégs?qngﬁ* 8&% goé%gx 8‘28 s arS ¢ m%ﬁyalfrﬁe%ow FRn 86’(%'92??& 237 or
pol oxanegro4p,7and Thefrbor2ag i mgorrmcdnyn(odmeat, lehel cﬁﬂmec)mapelsﬂ&xtyiplm@iydnaﬁe) bl ock

pol ymer surfac t enera esent. in a tot fromO0.0 to
2 oW v, ? o Ee&@ Ssﬁlg)vé V%che?pPB%f’ Saigg‘%feﬁ?é)"%ﬁf’??m“? S‘P‘E?‘Fs%gée sol uti ons
can al soEDIS mb@reaemémmhamest@cnm wmchilst@nmycsmm AGildbR ﬂrMnC)@fHDaTlhem e salt,

ollo wher ei n_each c, and

that is re ented by the W :

d are | nHRRUTERITg SLE BRad g P SIS SERH Bt B BHarsra y o' or 1
X1 is a pRhapienlialifcsth GiclPsuch alealcidth GHhagdesiufy dheXc oRLTIveEsaRlof fhedr 0gen;
and X2 agd X3 are |ndﬁpendently sel ected fromthe group consisting of

hal ogen, ‘ﬁWf”@Waﬂ ke useegrfbssewhaa\mmowp%m al koxycar bonyl , or
substituted o stltut yI and net hyl . Exenplary substituents on
the phenyl Fel asﬁ;‘? é{‘tﬂuﬁ%alk&f‘aﬁ“ﬁ’é@(‘&dla’i‘?ﬂ}eﬁl’acﬁﬁti‘@wc@Fsoups A

particul ﬁdﬂa}‘l e@l’iﬁér@ﬂﬁ@x%eﬁﬁ@&h@s Sées UL @hteWeS. 81995323 ﬁ)r a?nor@&gn J kn are zero,
specifically the tetrasodi um sal t of |-hydroxyethylidene-] I phosphoni c

aci d, al dociRtioaof gighpgenist et r asodi um eti dronate, commer ci al I y avail abl e
from Monsant o Corrpan as DeQuest (r) 2016 di phosphonic acid sodiumsalt or
phosphonate. THE ?‘@ﬁ%reéal%o@dY‘Ut‘XPdﬁ@élywhl F At PliRfé velamprph phetesicity whi ch is an

al cohol &ﬁusﬂﬁ@&&ﬁﬁﬁ@ﬁtp Among the suitable tonicity adjusting components that can be used are
those conventionally used in contact lens care products such as various inorganic salts.
Sodium chloride and/or potassium chloride and the like are very useful tonicity components.
The amount of tonicity adjusting component is effective to provide the desired degree of

tonicity to the solution.

The lens care solutions will typically have an osmolality in the range of at least
about 200 mOsmol/kg for example, about 300 or about 350 to about 400 mOsmol/kg. The
lens care solutions are substantially isotonic or hypertonic (for example, slightly hypertonic)

and are ophthalmically acceptable.

One exemplary ophthalmic composition is formulated as a contact lens disinfecting

solution prepared with the components and amounts of each listed in Table 1.
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acid, also called Provitam n B5, D- pantothenyl alcohol or D panthenol. It

has been stated that dexpanthenol may play a role in stabilizing the

| achr ymalwoi2beweroz8he eye surface foll ow ng pl acenment ofPCa/usesusacis4si ens on

t he eye. Dexpanthenol is preferably present in the solution in an anount

from0.2 to 5 %/v, from0.5to 3 % v, or from1lto 2 %vv. The contact

| ens care solutions can also include a sugar al cohol such as sorbitol or

xylitol. Typically, dexpanthenol is used in conbination with the sugar

al cohol . ThBEaMWeiar al cohol is present in the lens care conpositions in an

anmount fmefﬁ—ro—s—%%v—ﬁr—rf—rem—&%—fﬁ?.—%# v—Fhe—}-eps—eare-sol uti ons
onmonEY é"'ﬂgg'(, Bt ami no {c’fftf?fe\a neut r al

can al so 1 nclude one o1 r al i e
! ‘HBPWI w j"\)llp \’MPBI I"tr(%{n y] h as

am no acids—ipetude—the—al o
"o [ botIe gCid: i ne U100 3000 i ne- a4 i ni
al ani ne (—sotetetne—vab-re—}-euci-ne—and-proline; . hydr |- grouyp-cont ai nin
am no a¢EYRUE Bnrgtey o setine, 4%reonihe and2 hydr axypr ol -he: P ’
thio-grgaﬁﬁwnﬁ lo1id§ ng amino %% ds spch as0-8Yst eine, neti%ni ne |and
aspar agi A¥iteEen®3t s of t heOR8%ic apino a®8d incllude | y&lne, histidine and
ar gi ni nehyatgenig geidoy re n@@0¥al or basi®%am no |aci ds OdXle present in the
conposi tilemenie® 1H7% ot al condétrati on of 20om 0.1 to 319 v. The lens care
sol uti ohNagdhl4l so i ncl ude §P9Tolic|acid,0.Bsparatfic acod3or any ni xture of
the two| BHMB t ot al content Oatppan of | fron2 @p@01% tio 4% Gwhm) or [from 0. 01%
to 2. 0% polyyaterdiomalddi [ i ong.5tgpm conpi nedsys@ of dne orj ggy € am no acids and
gl ycolic acid and/or asparatic acid can Tead to a reduction in the change
of the size of the contact |lens due to swelling and shrinkage foll ow ng
pl acenent in tAwthe@0sntE@ It kdition ThudeS i 61dveinS RlohliicARSisk@mM Rppd, i ncl ude
one or nore confort or cushioning conponents, in addition to the hyal uronic
aci d. The dahkfedrt conponent can enhance and/ or

A Wa
LA >3
|

v

elona

Component Minimum Maximum Preferred
Amount (wt.%) | Amount (wt.%) | Amount (wt.%)

sorbitol or xylitol 0.5 5 3
poloxamer 407 0.05 1.0 0.10
sodium phosphate, 0.10 0.8 0.46
dihydrogen
dexpanthenol 0.01 1.0 0.03
zwitergent®3-10 0.01 0.2 0.05
hyaluronic acid 0.005 0.03 0.01
Na;EDTA 0.005 0.3 0.1
PHMB 0.2 ppm 2 ppm 1 ppm

Other contact lens solutions according includes the following ingredients listed in

Tables 3 to 5.
Table 3.
Component Minimum Maximum Preferred
Amount (wt.%) | Amount (wt.%) | Amount (wt.%)
NaCl/KCl 0.2 1.0 0.50
propylene glycol 0.1 1.0 0.50
poloxamer 237 0.01 0.20 0.05
phosphate monobasic 0.05 0.40 0.10
phosphate dibasic 0.05 0.4 0.12
zwitergent®3-10 0.01 0.3 0.1
hyaluronic acid 0.005 0.02 0.008
Na;EDTA 0.005 0.3 0.1
PHMB 0.2 ppm 2ppm 1.1 ppm
polyquaternium-1 0.5 ppm 3 ppm 1 ppm
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prolong the cleaning and wetting activity of the surfactant conmponent
and/or condition the lens surface rendering it nore hydrophilic (less

| i pophi | iwD 2009090028t 0 act as a denul cent on the eye.

Thectarst@si7aonponent

is believed to cushion the inpact on the eye surface during placenent of

the lens and serves also to alleviate eye irritation.
conponent s i ncl ude,
cel l ul ose-derived polynmers and the |ike.
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rrol i®@dhe nor
reut r &l.0lnonome
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or @Yyl at es.
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s hfabyromVBeid ncl ude
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yvi dan@s, | -vi
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| - et hen

y Na By ol i onone
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arar opgh gnt 1

FomyE0,FP0 11

from 30

P8Ik @k, 1000

SUCh of al's

are3 3ghd by

Var 1305, L oM

i ncl udi ng TSP Technol ogi

from BASF under_the trademark KOLLI DON(r),
i dableso preferred that one use pharnaceutical grade PVP.

K- 90.

It

S, Inc. unde

the tradema

for exanpl e,

R—PLASDONE(T

KOLLI DON(r)

Component Minimum Maximum Preferred
Amount (wt.%) | Amount (wt.%) | Amount (wt.%)

NaCl/KCl 0.05 0.5 0.10
phosphate monobasic 0.05 0.40 0.12
phosphate dibasic 0.05 0.4 0.21
sorbitol 0.5 2.0 1.0
Poloxamine 904 0.02 0.5 0.10
Povidone K90 0.05 0.5 0.10
zwitergent®3-10 0.01 0.2 0.05
hyaluronic acid 0.005 0.03 0.01
Na,EDTA 0.005 0.3 0.1
PHMB 0.2 ppm 2 ppm 1 ppm
polyquaternium-1 0.5 ppm 3 ppm 1.5 ppm

As described, the ophthalmic compositions can be used to clean and disinfect

contact lenses. In general, the contact lens solutions can be used as a daily or every other day

care regimen known in the art as a “no-rub” regimen. This procedure includes removing the

contact lens from the eye, rinsing both sides of the lens with a few milliliters of solution and

placing the lens in a lens storage case. The lens is then immersed in fresh solution for at least

two hours. The lens is the removed form the case, optionally rinsed with more solution, and

repositioned on the eye.

Alternatively, a rub protocol would include each of the above steps plus the step of

adding a few drops of the solution to each side of the lens, followed by gently rubbing the
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The |l ens care solutions can also include one or nore chel ating conponents
to assist in the renoval of [ipid and protein deposits fromthe lens
surface fwbI2oewaeg2dai | y use. Typically, the ophthal mc eowpsseNsioonast wl |
include relatively [ ow amounts, e.g., fromO0.005%to 0.05 % (W v) of

et hyl enedi am netetraacetic acid (EDTA) or the corresponding netal salts
thereof such as the disodiumsalt, Na EDTA. One possible alternative to the
chel at or Na2EDTA or a possible conbination with Na EDTA, is a disuccinate
of f or nuiserfadcy beteleovorss fiagarofor emporitiarly Sl 0 sedvade dfhewhBcen theiRbe,i s sel ect ed

from hydr | ar - | kyl ., the_ al kyl. havi e to twel ve carbons
and opti Sﬁtg(f 9y g}lﬁéeéx’oarn g%ﬁsgéu(%%%’%m%?egﬁ% Theﬁo?éboﬁ%ﬁ&{llg%;? ehOQ'FSo\ﬁ‘eo_r an
oxyal kyl émeesgroumovainitom thederfsisomg2 cte a8d rdpositaied efitedlygent , t he disuccinate
is S, S-ethyl enedi am ne di succinate (S S-EDDS) or a corresponding salt

t hereof . One cBimmphthabihic soupasgioos cds, BHREISvitlsmagpdi et tests by cdatdcaquest (1)

E30, whigch is commercially availaple fromOctel. The chem cal structure of
the tri sge&seﬁrlﬁlcs%::lqg' @f% hes dég{liisfb%"fl%(%%\m?%ﬁé‘s(?ﬁp”?ﬂLyQﬁlly%r‘@é’ﬁn_8 %C&ﬂlcnc! ude
t he al kakitere sedr dshpohvehethgl mmmeﬂamﬂgmnrrighﬁm@a@ﬁrinhﬂml)lemﬁmzlbﬁ&s _0{_ si |l ver
salt of {he disuccinate can al be, used in the ophthal m c conpositions.
Still an Wgéj%@lfnég’é;o'befac@ﬁ@?%%“ﬂﬁ@"f"ﬁ’é‘F%é“ﬁ aepilates E}QIS%‘F:@@[?’@H?IH‘E&S?% acet at es
such as aah@yhorehyldydgenashtaieri@kés acet ate. See, U.S. Patent No. 6, 995, 123
for a nore conpl ete description of such agents. The | ens care sol utions

wi Il typical | yAd sicdxuiplepdofiefyliRgtl coftaaTol4ey ar@made fAMyaido¥! pMlinksici nY

conponent . Anpn he suit e tonicity adjusting conponents that can be
us rerg ar emt"'ﬁﬂgle)a Q%Q@hé?‘%%%nﬁd fedosshinked mplymerie systeneqnininipgefet @ a8uch as

various & A Bat& AlntgenerSORY disBeRItkRibit dece AR hRcompPAtdIRY PBp&REOE L dfeand the
i ke are q\}nggbg usef ul . tgolg\eircilt%'y .conponent s.e The gcr)mgatnt g#fH{BSni .caloty aglj usting
conpone nEmP"{g’é’ffibé‘BS pipbogically poRipdemiqstly sempatible byagt predusing a toxic,

injurious or immunological response in a living tissue. Representative conventional hydrogel
contact lens materials are made by polymerizing a monomer mixture comprising at least one
hydrophilic monomer, such as (meth)acrylic acid, 2-hydroxyethyl methacrylate (HEMA),
glyceryl methacrylate, N,N-dimethacrylamide, and N-vinylpyrrolidone (NVP). In the case of
silicone hydrogels, the monomer mixture from which the copolymer is prepared further
includes a silicone-containing monomer, in addition to the hydrophilic monomer. Generally,
the monomer mixture will also include a crosslink monomer such as ethylene glycol
dimethacrylate, tetraethylene glycol dimethacrylate, and methacryloxyethy! vinylcarbonate.
Alternatively, either the silicone-containing monomer or the hydrophilic monomer may

function as a crosslink agent.

The ophthalmic compositions can also be formulated as a contact lens rewetting eye
drop solution. By way of example, the rewetting drops may be formulated according to any
one of the foregoing formulations of Tables 1 to 5 above. Alternatively, the formulations
may be modified by increasing the amount of surfactant; by reducing the amount of

antimicrobial agent to a preservative amount and/or by adding a humectant and/or demulcent.

The ophthalmic compositions can be used as a preservative in formulations for
treating patients with dry eye. In such a method, the ophthalmic composition is administered
to the patient's eye, eye lid or to the skin surrounding the patient's eye. The compositions can

be administered to the eyes irrespective of whether contact lenses are present in the eyes of
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tonicity to the solution. The lens care solutions will typically have an
osmolality in the range of at |east about 200 ng smol/kg for exanple, about
300 or abwot2o®307®28 about 400 ng snol/kg. The |ens car ePSOIUSR008/039441 €
substantially isotonic or hypertonic (for exanple, slightly hypertonic) and
are ophthalmcally acceptable. One exenplary ophthal m c conposition is
formul ated as a contact |ens disinfecting solution prepared with the
conponents and anounts of each listed in Table 1. Table 1. Another contact

| ens sol the natietitnEbwlcamptehmari}qbdoplmism@erifmgrtedxbatat}sOrlchﬁ)tg&cbyé F(Im'aapjngixz. Tabl e
2. O her tact lens solutions according includes the _foll owm ng

i ngr edi ervl\?] gcr}]ll t?%%ygé T Sylsgetlﬂ %aaéls ?'? I{‘%‘”g‘f ad‘%ﬁ‘ﬂﬁgeete%’.“? eeolrziéaﬁgi'ﬂé@h‘WWbed, t he

opht hal minecesanprosémoerigitating cheiranmedtal contdntiadhtagnch 8§ @ishbeith, GaRd met | enses.
In general, the contact |ens solutions can be used as a daily or every

ot her day car €ha @itrbmickompssitidhs tdrealarte sl & a‘pi@ervdtive ih @BArFRBeutiddi S

rocedure includes renovi the contact lens fromthe eye,. rinsing both
E i des of “P'RRSUERES Pﬁ“%?a?%wyﬁieﬂq ie?'%bré’pbfu@’(‘if‘t?f‘ie%ﬁ“‘éﬁ'&?seﬁll’é{@i‘ 4 the Iens
in a | ensvaithy-agatet sulalig dof@milgs fHagRcb iRl Rack thik &¢ @shosol ution for at
| east two, hours. The.lens is the renoved formthe case, optionally rinsed
wi t h nor BIBIBISIFGIAYEr tWRE S 35 8 FIePBnURIMSAL BHET &fBtiona| t er nati vel y, a rub
protocol would include each of the above steps plus the step of adding a
f ew drops of H’éa“é[d’Fsﬁat"F%Sn&’F817’@5@?’5“%‘?065’06410’%5%”I"écr’l'éd,e ong P BAEACHE gent | y

rubbi ng pliesudelfce afisWeRAAME $hel dcHOSFHErh REutRRPIRN iR Gk Yor _%oIe%lésQeés econds.
The I ens can then be, optionally rinsed, and subsequently inmmersed in the

sol uti on® prlaéthr@a@thq}ﬁnﬂg@}p&bum limited to anti-inflammatory agents, antibiotics,
immunosuppressive agents, antiviral agents, antifungal agents, anesthetics and pain killers,

anticancer agents, anti-glaucoma agents, peptide and proteins, anti-allergy agents.
Examples
Examples 1. — 5 and Comparative Examples 1 and 2.

Contact lens compositions of Example 1. — 5. and Comparative Examples 1 and 2
listed in Table 6 are prepared using the following process (components are listed in wt.%
unless noted in ppm). A volume of purified water equivalent to 85-90% of the total batch
weight is added to a stainless steel mixing vessel. The following batch quantities of
components are added to the water with stirring in the order listed: sodium chloride, edetate
disodium, boric acid, sodium borate and poloxamine 1107. The solution is mixed (stirred)
for not less than 10 minutes to ensure complete dissolution of each of the components. The
solution is warmed to a temperature not less than 70 °C and the sodium hyaluronate is added.
The warmed solution is stirred for at least 20 minutes until the sodium hyaluronate appears to
be completely dissolved. The pH of the resulting solution is measured at room temperature,
and if necessary, the pH is adjusted with 1IN NaOH or 1N HCI (target pH =17.5). The

solution is then heat sterilized at 121°C for at least 30 minutes.

In a second stainless steel vessel, a measured amount of Zwittergent 3-10 required
for the batch is added to a given amount of purified water, and the solution stirred for at least
30 minutes. The Zwittergent solution is aseptically transferred to the bulk solution through a

sterilizing filter, and again the solution is stirred for at least 10 minutes.
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| enses are renpved fromthe | ens storage case and repositioned on the eye.
The ophthal m c conpositions can be used wwth many different types of
contact Iwoew/aneBudi ng: (1) hard | enses forned from neCenisados/oprsépar ed by
pol ynmeri zation of acrylic esters, such as poly(nethyl nethacrylate) (PMWA),
(2) rigid gas perneable (RGP) |enses fornmed fromsilicone acryl ates and
fluorosilicone nethacrylates, (3) soft, hydrogel |enses, and (4)

non- hydrogel el astomer |enses. As an exanple, soft hydrogel contact |enses
are made of a hyadhogethinpsd stentvésselmmersi@t amauityd PAGBIreduire @rdefatids as a

crosslin 0 ric s in.an UI|Ib umstate In
general , Eﬁﬂgﬁ%éélﬂ%a ur% fpu” %gmaeeﬁtan%%%%ﬂ jssiifred {or E)trlf)aﬁb[ MEgtes; o the
propert yTbé PABB mglub@mﬂs@gﬂpﬁedllbfyraﬁfferb&daﬁ teriutiadolution @i addkeiliBing Fdkr, pr oduci ng
a toxic, uripus ., or response in a living tissue.

Repr esenf”é({ug\%t %W}%WPN%CQIW%’F %ﬁ%lloé‘ﬁﬁl &ct lens materials are made by

pol yneri zi ng conpr|5|n at Iea t one hydraphilic nononer,
such as (met h;algcar y'l"wgs%g% S%Jef YRe- (?)J?/eé‘tslﬁg‘f AP g Q@YO&P@”’CW‘}q“‘rﬁﬂyceryl

met hacr y Fatie, babdhNs a:ﬂdmlatd‘eagw@nl Mudeofpaﬂﬂed\bvytbmyﬂm& EMitichan&irkiN&)at | N the

case of |I| ne h t he mer mxture fromwhich the copolyner is
pr epar ed'f ﬁﬂﬁﬁ@?“t?%%ﬁgBQq‘éﬁt"éP‘I“P‘c tl?Bﬁ%?fFﬁi%By%ﬁffﬁ@?to thabelldi tion to the
hydr ophi &dllﬁhdﬁﬁlﬂ@ﬁ@f a stésaR@TgA ey, and E@nﬁh@@ﬂ@t’ior{% %(tirlﬁkrdefonv‘dtlléastailostﬁnht%:l ude a
crossli n noner .such as ethylene gly di et hacryl ate, tetraethyl ene
gl ycol Hieqavatelisifen addaditatne hulk WW&W@PH% toﬁhﬁéﬁt@h‘mﬁtﬁaﬂ be fipdlt er nat i vel y,

ei t her tgﬁut@hllg SPRE 160 [eadt Nk Mnnonmer or the hydrophilic nonomer may
function as a crosslink agent. The ophthal mi ¢ conpositions can al so be

fornul at ed T@pled. CONt act |l ens rewetting eye drop solution. By way of
exanpl e,—the rewetting drops may he formilated according to any

Example 1 2 3 4 5  Comp. Comp.
Ex. 1 Ex. 2
boric acid 0.60 0.55 0.55 0.64 0.64 0.64 0.64
sodium borate 0.105  0.11 0.08 012  0.105 0.11 0.12
sodium chloride 0.50 0.45 0.45 0.50 0.50 0.50 0.50
Na,EDTA 0.11 0.11 0.08 0.06  0.025 0.11 0.11
Dequest®2016 0.05 0.1 _ _ _ 0.1 0.1
Tetronics®1107 1.0 1.0 1.0 1.0 1.0 1.0 1.0
sodium hyaluronate 0.015 0.008 0.01 0.015  0.01 0.02 0.01
Zwitergent® 3-10 0.05 0.05 0.05 0.05 0.05 _ _
PAPB (ppm) 1.0 1.1 1.1 1.3 1.3 1.3 1.5
polyquaternium-1 (ppm) 1.0 1.0 1.0 1.0 1.0 _ 1.0

Biocidal Stand-Alone Stability

In order to assess the activity of the formulation, samples are bottled in 4 oz PET
containers and stored at ambient temperature, as well as elevated temperatures for a given
period. The stand-alone biocidal efficacy of the samples is tested at designated intervals to
determine the stability of the formulation with time for is disinfection activity. The “Stand-

Alone Procedure for Disinfecting Products" is based on the Disinfection Efficacy Testing for
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one of the foregoing fornulations of Tables 1 to 5 above. Alternatively,
the formulations may be nodified by increasing the amount of surfactant; by
reduci ng wheoewmwouns of antim crobial agent to a preservaCTus2esnonst and/ or
by adding a hunectant and/or denul cent. The ophthal m ¢ conpositions can be
used as a preservative in fornmulations for treating patients wth dry eye.
In such a nethod, the ophthal mc conposition is admnistered to the
patient's eye, eye lid or to the skin surrounding the patient's eye. The
conposi t iPonisicis dateddlagdm 997sprepaetl byothe WeS. EyasaridrDiap Pagiinisetioh, DigioRer

rese of t he patient For exanpl e, many

t act the e
pce)(r)]p?g sﬁ? @gﬁtﬁ?l%ﬁ]‘) é?ﬁﬁo%ﬂsye@?m?ﬂ?yorﬁ?‘ﬁmwgt ‘3’8?}6‘?%@%@ aryb ?\ﬂ‘?lF e hg fay;a s
t t f t dequat.e. t.ear volunme or tear |msta||y
neceseary Lo+ EheuRR PRt Pl eRe R B b o e o ST Re st
pol | en, mpreshxaaﬁuekmge“ﬁmmmhgmxmaﬁd@a@maséstth@men@ama&]ﬁ IRgatised as a
preservative i arnaceuti cal ng&}%l ons such as nasal sprays, ear and

eye dr opgre‘jgtﬁ'ﬁlﬂﬂ g inggvalsgogeg PSS UEPRW Bigh heprrdngign#t berused.

f or mul at Ta@prit e tesiterib fgk aagl\ﬁﬁﬂaiﬁm&iéh ipeiddd @6rrdsPehditiab aPoRnid GnitHum
adm nistered o @{‘i ti.me such as a cream ointnment, gel or solution. In many

i nst ance&CommEndsgilisineeiion Pere dsthatithmauntier of haglsTigiersovsrs ReF MikoREst Bet i ve

phar macertdigedlbyaghdh SalubBngd dsh Mlan73»rOQOg%q;l{h\(@thQE%Hﬁﬁﬁ%ch&ﬂ;er%gelﬂe' s in one
or nore classes of ocular pharmaceutical s incl uding, but mted to

ant i - i nf PYRPRACHMYIdgd peast regomerddinst mbglUStlbﬁmﬁﬁé%iHlee%lwble@@eml@s thant i vi r al

agents, aptdd WA khea iR M r&%&%%ﬁ'd@%@n Bile Ryith rio n%n?ase %hrctﬁ)[?e%er agent S
anti - gI aucoma agents, f—ﬂsgddtse and protelns, anti- Exanpl e

Exanpl esthfmmmEmalf?@IOF@@ ln&@t@xampl es 1 and 2. Oont act Iens corrp05|t|ons
of Exanple 1. - 5. and Conparative Exanples 1 and 2 listed in Table 6 are
prepar ed usi nglheratimigrebinkieHigapr o caehsof theovapiomesompositiens| fosthe chenricalt . 9

disinfection and cleaning of contact lenses are evaluated in the presence of 10% organic soil
using the stand-alone procedure. Microbial challenge inoculums are prepared using
Staphylococcus aureus (ATCC 6538), Pseudomonas aeruginosa (ATCC 9027), Serratia
marcescens (ATCC 13880), Candida albicans (ATCC 10231) and Fusarium solani (ATCC
36031). The test organisms are cultured on appropriate agar and the cultures are 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 are filtered through sterile glass wool to remove hyphal fragments. Serratia

marcescens, as appropriate, is filtered through a 1.2 pm filter to clarify the suspension.

After harvesting, the suspension is centrifuged at no more than 5000xg for a
maximum of 30 minutes at a temperature of 20 °C to 25 °C. The supernatant is decanted and
resuspended in DPBST or other suitable diluent. The suspension is centrifuged a second
time, and resuspended in DPBST or other suitable diluent. All challenge bacterial and fungal
cell suspensions are adjusted with DPBST or other suitable diluent to 1x107 to 1x10® cfu/mL.
The appropriate cell 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 is prepared containing a minimum of 10 mL of test solution per challenge
organism. Each tube of the solution to be tested is inoculated with a suspension of the test

organism sufficient to provide a final count of 1x10° to 1x10° cfu/mL, the volume of the
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unl ess noted in ppn). A volune of purified water equivalent to 85-90% of
the total batch weight is added to a stainless steel m xing vessel. The

f ol | ow ngwbavengueanti ti es of conponents are added to tRETWSRE@S/0MM45N
stirring in the order listed: sodiumchloride, edetate disodium boric
acid, sodium borate and pol oxam ne 1107. The solution is m xed (stirred)
for not less than 10 mnutes to ensure conpl ete dissolution of each of the
conponents. The solution is warnmed to a tenperature not |less than 70 0C and
t he sodi umchipai rwtemécéng'Spaddﬁdfth?MnMavmde.SDlspérisieﬂ0ft$1eS{obﬁlﬁﬂdsfOr at

| east 20 _mi nu nt| t he so h uronate a to be conpletely
di ssol vegnsufff'udtbyv gting g sproelg (fr aﬂlj %g% SECB- ?Té’e %@QQGWQBTOQPCtH%%Wd at

t enper at uoectcazﬂj°a fAlli‘(ﬁﬁ&Sﬁ&fe)amohﬁtQ)pr rhS aAjies e the Widchlalell phIGH fo¢ | N HC
(target H = ution is then heat sterilized at 121 OC for at

| east 30 Fﬁ WH{’%@” Ofﬁ"“@%@%ﬁﬂc‘eﬁ%ﬁaﬂﬂ wag petode pt 4)%‘%@@%0“ a neasured anount of

Zwi tt er gent 3 clzpl red for t%? batch i s, added to gi ven anount of
purified water, asﬁlﬁ’ Fan Sdriged Wl by Y‘?’Yeéﬂ‘gfvtﬂor%lylf%%?éﬂea@t(ﬁ??nm“eb nfhe

Zwi tter gamuombmbvdarat the speamidita®l ihiérvalsansduBfet 88l id Psuitifle BiHek oBRcHidI ON
t hr ough 3.5 sterili filter, and again the solution is stirred for at

| east 1090 é’s"afﬂat Reyfralizing medip o Bhe sysnepsionsasasmixed yigoronslyiendl anount of
PAPB r equfictigsed foF a §ui@bId b6 drSinRdd %ﬂ'ovt' %r%exﬁh‘ﬁ%loﬂ@%tﬁh %P@eﬁt‘ g vat er,

and the solution is stirred for at |l east 10 m nutes sol utlon is
asept i cal"‘la9 CCPYY of @gpmemy is detaanipgd i aBl@meﬁtQ)sﬂﬂl{tlhnmghemrfStoerOf trnpilpartg filter,

and agai plafeligr t?ﬁtl'éﬁ%@@y A B A Qﬁa ld éa%?@éucil@ex {}-:Lﬁ:ggxs sph & hQyrth

stai nl ess steel” vessel’, a rreasure anount required for
t he bat ctnd @aﬁdﬂ‘@@a@t@rl%{ refioyerti phimg@retm@fbaipdmtlm@doﬁm’@rfqr twumb fohed@sxl ution is

stirred | yguater.ni

asepti cafr?{/ et%%tzgis?é&lp gesq*éqi“‘}[’]tﬁﬁ%dg{:ﬁs%ﬁugélgoﬁtf hir 83% PHE aéltgeﬁje[ ’F’Qtdng filter,
and agai Isceveey Blateuare greubatedsiti2p F@ tb 2501C fat threeas bevid dagisn ﬂ’hes\zere_lfgurnhﬁxbad wat er
i's then @f%@%ﬂytf&mthtkeun@tlsllskde%?m%ea 3 ccgu%ta% e pl es. %otth%blg% a(t:eg rg}%rl t%@%) to The final

300 cfu/plates for bacteria and yeast, and 8 to 80 cfu/plate for mold except when colonies are

observed only for the 10° or 10! dilution plates. The microbial reduction is then calculated at

the specified time points.

In order to demonstrate the suitability of the medium used for growth of the test
organisms and to provide an estimation of the initial inoculum concentration, inoculum
controls are prepared 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
as listed above. Following inoculation in a validated neutralizing broth and incubation for an
appropriate period of time, the inoculum control must be between 1.0x10° and 1.0x10°
cfu/mL.

Biocidal stand-alone stability data was obtained with Example 5.
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solution is stirred for at least 15 mnutes. Table 6. Exanple 1 2 3 4 5
Conp. Conp. Ex. 1 Ex. 2 boric acid 0.60 0.55 0.55 0.64 0.64 0.64 0.64

sodi um bowet2esn91@8 0.1 1 0.08 0.12 0.105 0.1 1 0.12 sodcumsetisorisde O. 50
0.45 0.45 0.50 0.50 0.50 0.50 Na2EDTA 0.1 1 0.1 1 0.08 0.06 0.025 0.1 1 0.1
1 Dequest(r)2016 0.05 0.1 _ _ 0.1 0.1 Tetronics(r)1 107 1.0 1.0 1.0 1.0
1.0 1.0 1.0 sodium hyaluronate 0.015 0.008 0.01 0.015 0.01 0.02 0.01
Zwitergent(r) 3-10 0.05 0.05 0.05 0.05 0.05 _ PAPB (ppm 1.0 1.1 1.1 1.3
1.3 1.3 1.5 pdkblgratRenrihuar Biolidpngtanti-Alode Bakili§ id PETlbdtle 1. 0 Bi oci dal

St and- Al one St ab| | i tyt élavmédjempbmt&ﬁesaﬁsmdhq)lastl vity of the fornulation,

sanpl es are b 1' ed Oil PET-—contratper 3 apa—st-or-ed—at—anblent
tenperature, as Weil o | eE%fPBdtterm at r € f or So{“gl veﬁaperl d%. The
st and- al one b| OCI dal efflicacy of the sanp es isitested at desi gnat éd
intervals to detertine tthe st&bility &7 the>4érqul%iign Wth tihe for is
di sinfection activity. The "Sand- A Qne Propgdurg {0 D%gi rﬂf*e'gﬁ—mg
Products” is basegd, on the Disinfection Efficacy|Testi rg ‘or Product s dated
May 1, 1997, prepared by the 44 S, Foodt-and BUg| Adm ni|st2.8tijon3.2Di Vi sion of
Opht hal m ¢ Devices. " This perfqgy mance pgquj rgnent dogs |nof,contaib,n a rub
procedure. The stand-alone test challenges a disinfectling prlodu¢t with a
standard i nogul um of a 25 >4.8 | >45 4.2 2.1 1.7
30 4.8 4. . .
two month 5 3.7 2.5 33
40 >4.8 >4.5 3.9 2.9 1.9
50 >4.8 4.3 3.9 2.5 3.1
25 >4.9 4.8 4.4 2.9 4.1
30 4.9 >4, . .
three month 8 43 28 37
40 >4.9 >4.8 3.9 2.7 3.7
50 >4.9 >4.8 4.5 2.8 33
six month 40 >4.7 >4.6 >4.7 3.1 3.1
nine month 40 >4.8 >4.7 >4.6 2.5 2.9
t Opti-Free®
Replenish25°C | 3.9 >4.7 2.8 2.0 1.9

Table 8. Four-hour biocidal stand-alone stability in PET bottle
at elevated temperatures for Comp. Ex. 1.

Time point Temp °C Sa Pa Sm Ca Fs
o 25 >46 | >46 | >47 | 2.1 3.0

one month 40 39 | >46 | 49 | 17 | 27
fwo months 40 30 | >47 | >46 | 20 32
25 27 | >47 | 547 | 16 19

three months 40 27 | >47 | =47 | 14 1.8
five months 40 32 | NT | NT 14 1.4
' 25 28 | >46 | 46 | 24 3.0
six months 40 24 | >46 | 45 1.6 12

NT - not tested
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representative range of mcroorgani sns and establishes the extent of
viability loss at predetermned tine intervals conparable with those during
whi ch t hewproauero2say be used. The primary criteria for PET@iSe@8/079451

di sinfection period (corresponding to a potential m ni numrecomended

di sinfection period) is that the nunber of bacteria recovered per nL nust
be reduced by a nean value of not less than 3.0 logs within the given

di sinfection period. The nunber of nold and yeast recovered per m nust be
reduced by a nean value of not less than 1.0 log within the m ninmum

r ecomren@®egdingingéstifi@gwith @nreViision®\ehdes N0 i ncrease at four tinmes the m ni num
recomended disinfection tine. The antim crobial efficacy of each of the
vari ous corrposReg'immsefﬁ‘mcyttdfsﬁnghﬁﬁivesaﬁrsdxhsdlﬁa‘tﬁgbbtﬁmdamdf thé edinichgn@k cont act

| enses are.eval uated in the SERCE |c soi |l using the

st and- al Bvr\ﬂe‘% (ﬁd’&@aﬁ? %QSPWIS‘(E’P(S’B; gh‘ hla(P’ti (élioa[{f'ﬁ'o‘%a it Oéga@sﬁlrléﬁéﬁa@'& usi ng
St aphyl oe@cmloaumuﬁoommaﬁéa&bm aRRBIRQABNREs RESUONNARE 4 AJE5027),
Serratia nmarcescens, (ATCC 13880 Candi da al bi cans (ATCC 10231) and

Fusar i unf$sT Beabsompterpasmsizeach sidribthe dasessrqyrnsed fas Saeeonduitthedesbn
appr opri aIgickaa tRALISP& t%‘ébatlés%%t@srtgolnﬁ({n ERtEH s Eﬁ?eﬂ& 18fhd GisdHbRECCO’ S

Phosphate Buffered Saline percent wel ght une polysorbate 80
(DPBST) Bourg Toupgoxsy the giryivag challsagadroagasisarsr aegiwtrovoeburswﬁvabdi@ed/es sel . Spore

suspensi Qcﬂﬁraﬁ{lﬁg Fkdib Bl EflaldiRY G508 %%Ja?atl.gl enwpeoéop{eﬁ%se ra 1an?] eép hal

fragments. Serratia nmarcescens, as appropria ugh a 1.2
mm fi | te@aS? Oens|and TﬁfSySOﬂthén)slagpe&f@Tedno thafnewraliniag vedtunmig, the filerasems penS| on is

centrlfu Iy g‘%ﬂ |rrumof 30 mn
t enper at g% é‘ger %‘IO %%Ql@ri ﬁe“é‘ﬁ%" Pha é ac'él‘g’&éf‘rﬁp@de%éﬂ ® es us pended
in DPBSTﬁltmatl@t dpprraguitd Altdrehekioluiemt The Téms 1sassppea1$y wansfesred @Y bedfofigesd a second
L'agf’er ?;ﬂe&lﬁ%%?ﬁr%ggzﬁg for %e%c%%érry%rf th%ttgs? orggrlﬂls& E lgliz‘i'er(;I LllL]gl?nrt] tof thélsallmé: analr enge

(at 40 -50°C) used in the bed is poured over the lens to cast it. The test filter is placed on the

surface of agar medium appropriate to recover the test organism. Bacteria recovery plates are
incubated for 2-4 days at 30-35°C, while yeast recovery plates are incubated for 3-5 days at
20-25°C or 30-35°C and mold recovery plates are incubated for 3-7 days at 20-25°C.

Appropriate inoculum, lens inoculum, as well as, neutralizing and recovery controls are run

for each experiment.

Table 8. No-rub Regimen data of Example 5 (test no. 1).

Avg. CFU Sa Pa Sm Ca Fs
Lens
AcuVue®2 0 0.3 1.0 1.5 0.3
AcuVue® Advance 0.3 0 0.5 0 0.3
PureVision® 2.8 0 35 7.0 0
(HPMO)
0,0ptix® 0.3 0.3 0 33 0

Table 9. No-rub Regimen data of Example 5 (test no. 2).

Avg. CFU Sa Pa Ca Fs
Lens
AcuVue®?2 0 0.5 0 0
AcuVue® Advance 0 2 0 0
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Table 11. No-rub Regimen data with PureVision lenses for Comp. Ex. 1

Avg. CFU Ca
Lens
PureVision® (HPMC) 13.7

Superficial punctuate corneal staining at two hours

Each well of the lens cases was pre-treated (a single, 4-hour minimum soak) with

either test solution or control solution. For each case, the well treated with test solution was

randomly determined and the fellow well received the control solution. All PureVision®

lenses were pre-treated (4-hour minimum soak), with either the test solution or control

solution, in the pre-treated lens cases, following the same randomization used for the lens

case wells. Prior to lens insertion, superficial punctate corneal staining was assessed with the

slit lamp. After approximately 2 hours of lens wear, each subject returned. Lenses were

removed, superficial punctate corneal staining profiles were reassessed with the slit lamp.

The control solution is Opti-Free® Replenish.
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In order to denonstrate the suitability of the nediumused for growth of
the test organisns and to provide an estinmation of the initial inoculum
concent r avpangy/aom8ul um control s are prepared by di sper #Cmgisacnsiogant i cal
aliquot of the inoculuminto a suitable diluent, for exanple, DPBST, using
the sane volune of diluent used to suspend the organismas |isted above.
Fol |l ow ng inoculation in a validated neutralizing broth and incubation for
an appropriate period of tinme, the inoculumcontrol nust be between 1.0x1

05 and 1.0x1 @ablkefip/ nL. Biocidal stand-alone stability data was obtai ned
w t h Example—5Fable#+—Four-hour biocidal stand-alone stability in PET

oot

e 1at f { !
bottle at |diesiSalutipn; erp¥r &k ur esneEmalizgdinp| ¢ snormalized 8. Four - hour bi oci dal
st and- al one stabilitly RAfeMET [sorneabstaining oy gpEneat ¥aipmeat ures for Conp. Ex.
1. NT - not testedRegi nen testi%Heniid W) pur eixtsnbneentrélenses Regi men
efficacy testing involves first incoluating bot@M)des of the contact

| enses wi{ RCOMPEXNL [of @3suspenddl Y086 1. 0xI 0 0P1=1.30xI 0 8CFU/ L of the test
gllowed to adsorb to

organi sm | ncQLgaRi£ soi hysol uti %n],z%%'gg i nocul lbr@ﬁgﬁsorpti on period, each

each lens|for 5-10 minutes at 2 After the
side of the |IBnses are 2Bnsed fdr43xid€conds wigtt+dol8e testf sol ution and then
al | owed t b—soak—in-the-test-solution stored in standard B&L | ens cases for

4 hours. To recover. the surviving chall enged organisns, a given vol une of
validateémmﬂ'&—%de 1 Wi umis placed in a filtration apparatus. The
entire con s, .of jven lens case (lens and test solution) is
transferr ehe"gif ]Phéo%glerl%ﬂsicfl“ﬁ@"h%'&i dattp pheamypercial lensasivith Bypeplafus. Af ter

an appr bpéft EoRtabELs Alypé A PARaRAPPSUT © Ui 0 Sl arsiey diss TRaise (0 the
filtratjon apparatus to fifllter the sol utifon. e | ens’is asf Elggly
transfefred to a bed of agar
ACUVUE® 2 Diameter +0.20 mm In spec In spec
Estimated Base Curve +0.20 mm In spec In spec
ACUVUE® Diameter +0.20 mm In spec In spec
Estimated Base Curve %+ 0.20 mm In spec In spec
SofLens® 66 Toric Diameter +0.20 mm In spec In spec
Estimated Base Curve +0.20 mm In spec In spec
SofLens® 38 Diameter +0.20 mm In spec In spec
Estimated Base Curve +0.20 mm In spec In spec
ACUVUE® ADVANCE Diameter +0.20 mm In spec In spec
Estimated Base Curve + 0.20 mm In spec In spec
ACUVUE® OASYS Diameter +0.20 mm In spec In spec
Estimated Base Curve + 0.20 mm In spec In spec
NIGHT & DAY® Diameter +0.20 mm In spec In spec
Estimated Base Curve + 0.20 mm In spec In spec
O,0PTIX™ Diameter £ 0.20 mm In spec In spec
Estimated Base Curve +0.20 mm In spec In spec
PureVision® Diameter +0.20 mm In spec In spec
Estimated Base Curve +0.20 mm In spec In spec
. . Diameter
Biofinity® Estimated Base Curve | - 0.20 mm In spec In spec
+ 0.20 mm In spec In spec

25



medi um appropriate for the recovery of the test organism A given anount of
the sanme agar (at 40 -500C) used in the bed is poured over the lens to cast
it. The twetodwdre@s is placed on the surface of agar nedcCurmSapsnopsi ate to
recover the test organism Bacteria recovery plates are incubated for 2-4
days at 30-350C, while yeast recovery plates are incubated for 3-5 days at
20- 250C or 30-350C and nol d recovery plates are incubated for 3-7 days at
20- 250C. Approprl ate |nocul um | ens |nocul um as well as, neutralizing and
recovery {aing 3 : Exqoe enish Tabl e 8. No-rub Regi nen data

no. ) Tabl o %‘dg‘ﬁf{b% &'%{Ske]ar%gn%da ol B bRy R us e dRube 11 o
No- r ub Regs pewudad mth\halﬁoﬂ:lhe sfiestsomdomigd so feodivédhafens Eafe sdlutihpgr i ci aI

unct uat ¢_cor.n n| n : 0 Iens cases was

Bre trea e%fn‘fle(gzwg;sf)é‘ iony & ﬁ%ﬁ?lffﬁrﬁ?emf#}séﬁgf %ﬁw*@.@ Oé‘é‘t(’“%@f‘htl on or

contr ol sa:rh sl intdom. AHDs’ubanﬁhveﬁa%ﬁggeniehQ ﬂd&lﬂanrfof&@trﬂﬁblwat an§e§§lt/3 sol ution was

randonty d er m g él received the control solution. All

Pur eVi si BUrt Kprp age awer tigitehoki t her
BV mEn B s el o et s RER o Frrmimasa soer thrtesh

t he test c@mﬂoutehmr@golmntaf Ok bs@hnihgd SMthe tidyt hme Rhtgedtd Rk %trhaé'@to%é es,
f ol | owi ng r}e saEJié random zation used for the |lens case wells. Prior to
$etat g1, soukip

| ens ins Ry and cprgiof Phsindansese Subleste weregisgirequingd inseompdateadaily with t he
slit | anpiary/bt @6 ﬁ?d@WeélN)frfﬁé 8l 2hd A Be DmpIQABsBAL theRAE e&HIQJs cﬁ'nltsorr et urned.

Lenses were renoved uper iciral punctate corneal” staining profiles were

r eassess GoF WHBHNEIped IO} subljegif34 eranplesed study) obAsian dascins withthe Free(r)

Repl eni sferd@blpficd fepokt&d 19BRAAL i bi l ity Testing Table 13. 30 Cycle lens
conpatibility data of commercial |enses with Exanple 5. inical Evaluation

of Exanple 5 vs. @ablelf £dinicaRBpmegriaphics

demographic test control
age.n 175 175
mean (sd) 28.3(7.4) 274 (7.3)
min. max 18, 54 18, 48
gender n (%)
female 125 (71.4) 124 (69.1)
male 50 (28.6) 54 (30.9)
daily wear time
mean (sd) 11.9 (2.7) 11.6 (2.6)
min. max 6,24 3,24

refraction sphere
(diopters), mean -3.79 (1.86) -3.96 (2.05)
min, max -10.75, -0.50 -10.25,0.75

refraction cylinder
(diopters), mean -0.353 (0.36) -0.40, (0.4)
min, max -1.5,0.0 -1.75, 0.0

Study Results

Subjects rated their subjective symptoms/complaints using a 0 to 100 scale for each
eye. Zero represented the least favorable rating for several lens care characteristics (e.g., end
of day comfort, burning/stinging upon insertion of lenses, irritation and dryness) and a 100

represented the most favorable rating. At the two-week follow—up visit, the test solution of
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A multi-center, masked, active-controlled, bilateral, parallel-group, two-
week study was conducted with half of the subjects random zed to receive

t he | ens weanreworusi on of Exanple 5 (test sol ution) andPhalus2e08/0resei ve
Opti-Free(r)Replenish (control solution) |lens care solution. Al subjects
wer e di spensed a new pair of their habitual |enses (1/3 PureVision(r), 1/3
Acuvue(r)Qasys, and 1/3 N ght&Dbay(r) or Q2Optix(r)) and either the test or
control lens care solution at the beginning of the study. The subjects were
i nstruct & 1 was tme statigicolfy iigréﬁmtlwﬂiff@rmt frord tleanoetralfsolutien fOI'lanﬂSES Subj ect S

were als X t i.ary.for heflrst of

st udy angy@?wcto ﬁ‘glag:ng'n@%e L) O%C?d Q{rta%g?}?as(}tesaﬁg CFI R %Oﬁgﬁmﬁ'lﬁ COHI‘FPé st udy
i ncl uded S(S@tiorsdubijngdtesﬁrgﬂd%ndamﬁfeir(ﬁﬁc&tsuﬁ:y)alldfaryﬁ&hﬁﬁbrﬂﬁﬁﬁt&:@tratwg h the
denogr apghcs reparte 14. dinical raphi cs Study

in Table. 14. Tabl
Resul ts Ver ?ua{ttsgd ai.’ql‘?t‘é?]?“%Wf@&i‘Y@%W@WFE’SWﬁWBﬁ%‘SeB fSng a 0 to
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the first seven days of product use for all diary-Iens or nce ratings.

The over H1oWs fhsggiuts b?ttYFenatF‘F tesf g9jusier and qontselselutipy @r@f)mf@rﬁé end/pfedagr e
represented by line plots. Figure 1 shows the results of a clinical
conpar i s8R BetResE t he test solution and control solution for hours of

cont or tabl ¢ vRRcen (Tb 4 Red WSRANGDE Wit Sl h SR SLIRER: ol ERlroSALYL I on and

control solution for cleanliness of |ens at rtion Igure ows the
resul t s Yehesgsolution and control solution. Dry eye is defined as an eye at the baseline visit who

responded that their eye “often” or “constantly” felt dry and irritated or was ever diagnosed
by a physician as having dry eye syndrome. The preliminary results listed in Table 15
suggest that the test solution outperformed the control solution in subjects with dry eye
symptoms. For each diary question, scores are compared between the test solution and the
control solution using a longitudinal analysis. A score of zero represents a most unfavorable

rating and a score of 100 represents a most favorable rating.

Table 15.
Performance Criteria mean (sd) mean (sd)
comfort upon insertion
day 1 85 (33) 75 (33)
day 7 88 (31 71 (33)
cleanliness (end of day)
day 1 77 (37) 61 (37)
day 7 76 (35) 61 (37)
comfort (end of day)
day 1 73 (35) 58 (35)
day 7 74 (33) 59 (35)
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the test solution and control solution for confort upon insertion. Figure 4
shows the results between the test solution and control solution for

cl eanl i new® 2009/d92028 at end of day. Figure 5 shows the re@esuiusgodserwmsen t he
test solution and control solution for confort at end of day. Dry Eve
Results Sixteen (16) subjects were identified with having dry eye rel ated
synptons for each of the test solution and control solution. Dry eye is
defined as an eye at the baseline visit who responded that their eye
"often" or "c¥vsthlimiy" felt dry and irritated or was ever diagnosed by a

physi cian as havin ndr.ome. The. prelimnary results listed in
Tabl e 15 suggZSt t%%g&¥%§¥?é§¥m§%1%1?%“”%@ performed the control solution

i n subj ects Wi ippuirty 1@ppm oy apitonk. anfimicrebdat bodpareyt sgleest from thegones are
conpar ed bet ween.t.he test ' [

olution and the control solution using a
| ongi t udFREISERY] Sigtan! e%pg@&;gc h\gu%(?e& CF”@BF‘B@BHF’E”&’%%DE“H?H'F%\FB? A e rating
and a sconemofurd @rao€pr esents a nost favorable rating. Table 15. W Caim
1. An ophthal gj.c. copposi.tion c ising, 0.1 ppmto 10 ppmof a cationic
antinicrobiaI&h@%ﬁgﬂgﬂﬁlé@F%@?QEB#FHHVFHEa oup consisting of biguanides,
pol ymeric bi guanivel®so 10uadBion bk ih SHRRRIsWRECANPOMALS] RAFuADPY Oone ni xture
thereof; 0.005 wt.%to 0.15 w.% of hyaluronic acid; and 0.01 wt.%to 1.0

W . % of an anphoteri cR8urfactant of general formula | R3 wherein RlL is R or
-(CH2) n-NHC( O R, mheréun Ris a C8-CG 6alkyl optionally substituted with
hydroxyl and n is @;/?\ehmkSQQ andi R3 are each independently selected from

R3
wherein R' is R or -(CH2),-NHC(O)R, wherein R is a Cs-C6alkyl optionally
substituted with hydroxyl and n is 2, 3 or 4; R? and R® are each independently selected from
methyl, ethyl, propyl or iso-propyl; and R* is a C,-Csalkylene optionally substituted with
hydroxyl.

2. The composition of claim 1 wherein the hyaluronic acid is present from 0.005
wt.% to 0.02 wt.%, and the cationic, antimicrobial component is poly(hexamethylene

biguanide, which is present from 0.5 ppm to 2.0 ppm.

3. The composition of claims 1 or 2 wherein R is R; R? and R? are each methyl;
and R* is a C,-Cjalkylene.

4. The composition of claim 2 further comprising a-[4-tris(2-hydroxyethyl)-
ammonium chloride-2-butenyl]poly[1-dimethyl ammonium chloride-2-butenyl]-m-tris(2-

hydroxyethyl) ammonium chloride, which is present from 0.5 ppm to 3 ppm.

5. The composition of any one of claims 1 to 4 further comprising dexpanthenol,

sorbitol, glycolic acid, 2-amino-2-methyl-1,3-propanediol or any mixture thereof.

6. The composition of claim 4 further comprising citrate, citric acid or a mixture
thereof.
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met hyl, ethyl, propyl or iso-propyl; and R4 is a C2-Csal kyl ene optionally
substituted with hydroxyl. 2. The conposition of claim1l wherein the

hyal ur oniwoaehor@spr esent from 0. 005 wt. % to 0.02 wt. pCaruse08@7Eat i oni c,
anti m crobial conponent is poly(hexanet hyl ene bi guani de, which is present
fromO0.5 ppmto 2.0 ppm 3. The conposition of clainms 1 or 2 wherein RL is
R, R2 and R3 are each nethyl; and R4 is a C2-C4al kyl ene. 4. The conposition
of claim2 further conprising a-[4-tris(2-hydroxyethyl)- anmoni um

chl ori de- 2- buf.eny| Theabowpbsitiet ofenpyhe cframs Lo € hirther denpZisigpepylede W tri s(2-

hydr oxyet hyl.) prmniu chl oride ich is. present fromO0.5 ppmto 3 ppm 5.
The corrpggflx?lf@gr%)ﬁypg)ﬁg? %’ﬁ%oro'?yrésfagf\qﬁ%pr‘ipytl §‘"%“fﬁﬁ"ﬂ‘ﬂ<’er conpri si ng

dexpant henol, sorbitol, glycolic acid, 2-am no-2-nethyl-I|, 3-propanediol or
any mxture thereqgf,. 6. The c osition.of claimd4 further conprising
citrate, citrfc agfhﬁ C8?‘p815“r‘rc?”>&%gg%o‘f%%flﬁg’6f‘s. b1o STyEhISRPBES g on of any one of
cl ai m8 1hydvo5yplapytnhaliyl ceindssesi ng propyl ene gl ycol, hydroxypropyl guar or
nyri stam dopropyl dinethylam ne. 8. The conposition of any one of clains 1
to 5 further conprising hydroxypropyl nethyl cellul ose. 9. The conposition

of any one ofg.cl aiTm c&mf»@sit&n%@ﬁﬂ)rﬂ: JRblabris Pro WRERR' iSALMIAL Sduldeaal Kyl .

10. An agueous contact |ens cleaning and disinfecting solutlhon conposition
conpri si @?lk@l:8 ppmto 1.6 ppm of poly(hexanet hyl ene bi guani de);

10.  An aqueous contact lens cleaning and disinfecting solution composition
comprising:

0.8 ppm to 1.6 ppm of poly(hexamethylene biguanide);

0.5 ppm to 2 ppm a-[4-tris(2-hydroxyethyl)-ammonium chloride-2-butenyl]poly[1-
dimethyl ammonium chloride-2-butenyl]-w-tris(2-hydroxyethyl)Jammonium chloride;

0.005 wt.% to 0.015 wt.% hyaluronic acid;

0.01 wt.% to 0.6 wt.% of a sulfobetaine of general formula I

R2

| _
R1//N\R4/SO3 I

R3
wherein R' is a Cg-Cjgalkyl optionally substituted with at least one hydroxyl; R? and
R® are each methyl; and R* is a C,-Csalkylene optionally substituted with one hydroxyl.
a boric acid/borate buffer;
a nonionic surfactant selected from poloxamer, poloxamine or any combination
thereof; and

sodium chloride, potassium chloride or any combination thereof.

11. The contact lens solution of claim 10 wherein the nonionic surfactant is

poloxamine with an HLB value from 13 to 28.

12. The contact lens solution of claims 10 or 11 wherein R' is a straight, saturated
C]oalkyl
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0.5 ppmto 2 ppma-[4-tris(2-hydroxyethyl)-amoni um

chl ori de- 2- but enyl ] pol y[ | di et hyl ammoni um chl ori de- 2- but enyl ] -

Wt ri s(2-wodnexped2By| ) ammoni um chl ori de; 0.005 w. %t o @COAB2008/099451

hyal uronic acid; 0.01 wt.%to 0.6 w.%of a sul fobetaine of general formula
| wherein RLis a C-C alkyl optionally substituted with at | east one
hydroxyl; R2 and R3 are each nethyl; and R4 is a C2-C4al kyl ene optionally
substituted with one hydroxyl. a boric acid/borate buffer; a nonionic
surfactant selléct ed niatlyeh qfoleaniagrand diﬁmﬂeﬁi@r&ia@&taarlemn&e aetd Rahping her eof ;

and sodi aride or a |on t hereof. 11. The
cont act Ilggans‘mstg%b ?%Cﬁgg% e alpﬁ&ﬂ‘l’g" WA PRSI g&ﬁ% (HI egﬁ,r\p/% Uht s

pol oxam ne with an HLB vaI ue from13 to 28. 12. The contact |ens sol ution
of clainms 10 1 1|s tr sat rat d G oal kyl 13. A nmet hod
of cl eaning a(ril)%l di 8i n?‘é?toi?ﬁﬁarﬁ“%%ﬁtdz%‘ffa‘ftg‘ﬁg COPtﬁ@ ﬁ%ﬂ‘e@%ﬁ?m%‘?w soaki ng
t he cont actkirgahscdnmct lees iapit foaltich of ElBiRPTISoE th&SthWOQ'Joﬂism 1 for at least two

hours. 14. A nethod of cleaning and disinfecting a contact |ens, the nethod
conpri sing soaking the contact lens in the solution of claim10 for at

| east two hour%. Ifhe Iﬂ'élﬁ)drfﬂ'fcllﬂﬂlg’ffurﬁlleﬂédﬂplémg%s%mﬁg tlf‘cc&r%ﬁéasdnﬁg i nserting
t he cl eaned _.and di si fected contact lens into the eye wthout rinsing the

| ens af t 8F'E Cﬁﬁ‘aCt 1S It Eneifxe Wohow ringing theylens afterspdtdng. conpri si ng inserting
the cleaned and disinfected contact lens into the eye without rinsing the

| ens after soaki ngr. .
16. he method of claim 14 further comprising inserting the cleaned and

disinfected contact lens into the eye without rinsing the lens after soaking.

30



