0 6 JUN 2005 WD 02/45759 PCT/ USO /44022 CONTACT LENS PACKAG NG SOLUTI ONS
Field of the Invention This invention relates to packagi ng SO|UtIE§ Uh fopuse
with contact lenses. In 5 particular, the invention provides pac &
solutions for use with contact | enses made of hydrophobic materials.
Background Wb 2HE5? nventi on The use of contact |enses forPEGPFEEI®N of

ocul ar refractive disorders is 10 wi despread due, in part, to the cosnetic
appeal of contact |enses. Preferably, contact |enses are nade of materials
wi t h hi gh oxygen perneabilities, or oxygen perneabilities of about 10 Dk or
greater. However, as a material's oxygen perneability increases, typically

the materi al becones 'ncre%ﬁh@ﬂA@TEﬁ§@QQRﬂ8&@?ﬁ§§OM%ﬂﬂOﬁSCOntaCt | ens nade

of a hydrophobic material conmes I n contact anot her "hydr ophobi c
material, the |ens' surface adher esFitld of the Immhigeri al ' s surface. This is

problenatic in the ka 5% e | enses cau i [ act | ens
packagi ng naterials '%§g%b Eﬁﬁp%pa c&ﬁgnﬁ %@Tﬁéﬂ@mg SSaffere to
the packagi 5g paaicerat, allle 1ﬁﬁéiﬁlbﬂgrdvﬁ1@§pﬂsﬁigiﬁg”@llutibﬂs er ubd @ik a@fact RAsdescri ption
of the Invention and Preferred Enbodi nents. The invention provides a

packagi ng sol utTals of Bydreiebidpateidises made of hydr ophobic materials. In
particul ar, the invention provides a packagi ng solution for contact |enses
made of hydrophobic materials that substantially prevents adherence 25 of
the lenses to a package's surfacdickgrpundipd thedyditiggnt . t he i nvention

provi des a contact H‘BQ%se%%ﬁtg&t']&asésotbyédn‘é@non%%@ulhﬁﬂeﬂgcnv@%%fd%xtsh@g

essentially of, and consisting of between about 0.1 and about 250 ppm of a
surfactant, 1pr eﬂéﬁ%tﬂaq dge, in past, &bibacosur@tip prnealnd icentpet dénsesa Rrgferably gontect o

lenses are made of materials with high oxygen permeabilities, or oxygen
permeabilities of about 10 Dk or greater. However, as a matenal’s oxygen

permeability increases, typically the material becomes increasingly hydrophobic.

15 When a contact lens made of a hydrophobic material comes in contact with
another hydrophobic matenal, the lens’ surface adheres to the material’s surface.
This is problematic in the packaging of the lenses because typical contact lens
packaging materials are hydrophobic. Thus, the contact lens can adhere to the

packaging material causing lens deformation or breakage.
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Descniption of the Invention and Preferred Embodiments.

The invention provides a packaging solution for contact lenses made of
hydrophobic materials. In particular, the invention provides a packaging solution for
contact lenses made of hydrophobic materials that substantially prevents adherence

25 of the lenses to a package’s surfaces.

In one embodiment, the invention provides a contact lens packaging solution

comprising, consisting essentially of, and consisting of between about 0.1 and about

250 ppm of a surfactant, preferably 0.1 to about 40 ppm, more preferably about 1 to

30 about 40 ppm, wherein the surfactant has a hydrophile-lipophile balance of about 10



30 about 40 ppm wherein the surfactant has a hydrophil e-Iipophile bal ance
of about 10 -1 116 JUN 2005 WD 02/45959 PCT/1)501/44022 to aboy $JﬁH % is
an unexpected di scovery of the invention that the use of very sma & unts
of certain surfactants in a |ens packaging solution substantially prevents
adher ence oA ®&SHYdr ophobic | ens to a package surfaces sU§Stupat/#4ar2 y
elimnating 5 breakage or deformation of the lens in the package. For

pur poses of the invention, by "hydrophobic lens" is a |lens nmade from at

| east one hydrophobi ¢ nononer. The packagi ng sol utions of the invention may
find particular utility when used for the storage of non-ionic |enses.

Lenses for use wth he sol utions. of the jinventio de from
acquafil con, al'pAHt 113@ 18 %‘ﬁﬂ&’meﬂé%ﬁ‘sc“%’ty |ﬂ?ec'8‘ﬁent18{ﬁﬂlafnﬁfldlﬁ?ﬁ(’{m’éynsélfaiul con,
lidifilcon, I otaﬁ@imtls@@aanaimstuhtaéthdtgm,1er@§>u£1tagﬁfgrsoluna@E&Us{aﬁﬁmy mhentsi | con,
vilifilcon, Saufon, Hydron, and the |ike, and conbinati ons t her eof .

Preferably. th&dheereeiof thehydroniphiq lFrsdn 2 grckegnerfacesshbitapielly ggmimgidng

surfactants suit@Rh& Jr@kforSSiondf iHeGerds YBBLHRARAr € of any suitable nolecul ar
wei ght, preferably about 200 to about 1, 000, O%O nore preferably about

10,000 to about 18,000, nost preferably about 12,000 to about 18, 000.
Usef ul fact ant I 2, (o dd about 10
erul surtactants ggﬁj&p@sebmﬁé’ Uédtﬁn Hgﬁﬂg?%lgbﬁot}?@ieﬁﬁ%?ieng‘ﬁ@d g% ou

to about 30, prefer about 15 to ab nore prefer ut 18 to
about 23. 20 Adgasmnethyéromhmmsmnﬁqcifmaskimg sorhlgiqnhef the dmenﬁmtmmw@cdi
criteria may be h al n,of t |nven ed that the
surfactant is SHnlﬁgﬁlﬁ?lﬂyRVh n dlfl efStor%%ﬁoub Pll?mc enses e Ses E’ﬁ%llseon%vm th
which it isiuselk sohhioss ofsthe irﬁhlt@nawyfoan:taaaﬁsm aaqhafrl@m alphatﬂmm; atlalﬁﬂnoh,atl on,

cationic, ionic, .non- C sur n nbi nat.i ans t her 25
ovever . the udleenb s Eer i S o g PR BT BA: and f oni ¢
surfactants mMaypefAeHEplYEiltdd, VilifildoSaufbh M ¢dron, eind eafle] aldl eombhratisnsr f act ant

is a non-
thereof. Preferably, the lens is an acquafilcon or lenefilcon lens.

15 The surfactants suitable for use in the invention are of any suitable molecular
weight, preferably about 200 to about 1,000,000, more preferably about 10,000 to
about 18,000, most preferably about 12,000 to about 18,000. Useful surfactants
have a hydrophile-lipophile balance (“HLB”) of about 10 to about 30, preferably
about 15 to about 25, more preferably about 18 to about 23.

20

Any of the known surfactants fitting the aforementioned criteria may be used
in the solution of the invention provided that the surfactant is compatible, in terms of
solubility, in the solution with whjc_h it 1s used. Thus, suitable surfactants include,
without limitation, cationic, ionic, non-ionic surfactants, and combinations thereof.

25 However, the use of a lens packaging solution containing cationic and ionic
surfactants may cause eye irritation. Therefore, preferably the surfactant is a non-

ionic surfactant.

30



ionic surfactant. 30 -2 0 h JUN 2005 WD 02/45759 PCT/ USQO /44022 Suitable
non-ionic surfactants for use in the invention include, wthout Lin@&gﬁgon,
pol yet hyl ene gl ycol esters of fatty acids, such as pol ysorbate Z@ﬁ 8 80
all available as TWEEN(r) surfactants, al kanol am des, am ne oxi des,

et hoxyl at edWOeRgHHDI s and aci ds, and surfactants havi ng oRETHFOIME22

pol y(oxyal kyl ene) chains, 5 such as pol oxam ne or pol oxaner surfactants, and
the like, and conbinations thereof. Preferably, the surfactant is a

pol ysorbat e or pol oxamer surfactant. Pol oxaner surfactants are conmercially
avai | abl e under t heSuiabi: fRInUBRMsEfdc)antstfbraise &1 the poleytiotyiatibgd, eftBout

pol yoxypropyl ene.non-ioni ¢ surfactants having. polyoxyethyl hydrophilic
group ends ! hatimifaker. aplystlspe &lécqlastarsaa{%%msse%@ms paVsa%atﬁéﬁg@toréP, t he

nol ecul e. Al t hquebhiRB¥ a8 TWHENG shREMNE( £k andtidi @Gt ABinS oRMd8s, ebRfIREL €d,
particularly preferred for use in the invention is PLURONIC(r) 127, which

I's about 70 pepleeknls g apdsgand saxfegjanishavisgiogecanerepady (eorBlykeenl drinkei ght  of
about 12, 000 E&h%Q?HfoxéxﬁmQQP olo%e?%ﬁ%ﬁ{s%ﬁ%%liﬁ@hé)&é&%ﬂ%&ed wi th any
(0] u or

known active and carrier ¢ onents use ens packagi ng sol ution.
Sui t abl e act i véherqofr Brtfesatly, theogurfaetans 1s ppadksagiateprpolaxemersuiasigitude, wi t hout

i Cohol | pol yuPRRET B Fe i e Somoialt PR s by SRR VYL e
and combi nat i ogst &h@b@@iyezwylaﬂéé m@mbme&%ﬂﬁma suFRitahR haﬂﬁé water - based

solution that is used for the K storage of contact |enses. Typical solutions
i ncl ude, wit hoBPYPRYRRYARYBAPILG groRR ends Hhaf oplsiy aboph k) tophpwtSP @EreEy Pyt i ons,

and dei oni zed VRLLE of thDfioREleE WiRCuAHE BFSe PLURONIC® surfactants are
preferred, particularly preferred for use in the invention is PLURONIC® 127, which
is about 70 percent by weight ethylene oxide and has a molecular weight of about

12,000 to about 15,0000.

15 The surfactant may be combined with any known active and carrier
components useful for lens packaging solution. Suitable active ingredients for lens
packaging solutions include, without limitation, antibacterial agents, anti-dryness
agents, such as polyviny] alcohol, polyvinylpyrrolidone, and dextran, tonicity

agents, and the like, and combinations thereof.

The packaging solution may be any water-based solution that is used for the
storage of contact lenses. Typical solutions include, without limitation, saline
solutions, other buffered solutions, and deionized water. The preferred aqueous
solution is saline solution containing salts including, without limitation, sodium

25  chloride, sodium borate, sodium phosphate, sodium hydrogenphosphate, sodium
dihydrogenphosphate, or the correspohding potassium salts of the same. These
ingredients are generally combined to form buffered solutions that include an acid
and its conjugate base, so that addition of acids and bases cause only a relatively
small

30
change in pH. The buffered solutions may additionally include 2-(N-

morpholino)ethanesulfonic acid (MES), sodium hydroxide, 2,2-
3.



solution is saline solution containing salts including, without limtation,
sodi um 25 chl ori de, sodium borate, sodium phosphate, sodium UN 2005
hydr ogeaphosphat e, sodi um di hydrogenphosphate, or the correspon&?%d y
potassium salts of the sane. These ingredients are generally conbined to
form buf f er ad ®@akispi ons that include an acid and its conpygate/da@se, SO
that addition of acids and bases cause only a relatively snmall 30 change in
pH. The buffered solutions nay additionally include 2-(N

nor phol i no) et hanesul fonic acid (MES), sodium hydroxide, 2,2 -3 0 6 JUN 2005

WO 02145759 PC’B&d(lﬁQrd:@ﬂﬁ&@l)m s(zhy@khmydmhayh)né(hﬁm%mwmdﬁqﬂm et hanol ,
n-tris(hydroxynethyl) gy -..am _noet hanesul fonic_acid, citrig¢ acid, SOdI um
omg

citrate, sodi uri’f‘E%ﬂeﬂﬁﬁ%FP B FHTIC BiG SpBmAiteate, sedivm carbenale, sed/Mum acet at e,
and the |ike aﬁﬁcap&ﬂpﬂe%teﬁcoﬁ% E&ﬁﬁxﬁgéetate %ﬁ@&%ﬁ@hﬂfd c&ﬁ%eﬁﬁhyﬁnbﬁ@f is a borate

buf fered or phosphate buffered saline solution. 5 To formthe packagi ng

sol ution, the Jueftrablyathe seliiiengs wbpiatedniierad di pliosphite bufﬁ:gfrdeaahw@hane conbi ned
with the vvat§sr-based solution, stirred, and dissolved. The pH of the
solution preferably is adj usted to about 6.2 to about 7.5. The lens to be
stored in the packag"prfgmsﬂnbmadk@ging)ﬁolmtm, thepeficiaonalosg Mﬁmmsseiditionalt he

solution and the 10 sol ution n aFI_ gseg 0.t he Eveﬁh',l‘ﬁh t he
lens is to be STBFEE YRR lﬁglveﬁk‘; eﬁes?F?Hl%fh to the
package and thepH &Mbe sohaionprafesily id dﬂju@teﬂhﬁibﬁﬁﬂ a2 th:ibouﬂ'X/pJ trad: leyts tothee package
is then seal ed 0y?ﬂa ){%convenl en such as b heat S aI [ Qrgdthand
under goes a suistEH B et@rdl(argi”igeﬂ’ “Sﬂn E@H?ﬂn@n 1s pprperged ypyhesgion
10 solution and lens placed in the package in which the lens is to be stored.
Altematively, the solution may be placed into the package and the lens then placed
into the solution. Typically, the package is then sealed by any convenient method,

such as by heat sealing, and undergoes a suitable sterilization procedure.
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s: 1. An article conprising a sterile | ens package

sai d package, a hydrophobic |lens imersed in contact
n conprising about 0.1 and about 40 ppm of a surfactant
group consisting of a 5 polyethyl ene glycol esférJuf08-

kanol am de, an am ne oxi de, an ethoxyl ated al cohol,

an

| ens

and conbi nati ons thereof, wherein the surfactant has a
hydrophi I e-1i pophile bal ance of about 10 to 30. 2. The solution of claim1,
wher ei n the sWhitdetlamediis a pol yet hyl ene glycol ester of 10 a fatty acid.

f,claim 1. wherein. o . 4. A
FhabEshnpORE Lk, BHOLACt ANk R Aulplar bk,

INg so conpri si

out 10 to . abo
I

mof a
15 surfactant havihydrophsbiolensiitiraersel iyi(comyelldnglpeciatinhadlnson sdrgirting abbhie

surfactant has a hydro t 30. 5.

hi |l e-1ipophil e bal ance, of
1 Apdeboy D Remhok e Rert g 60 BB A e iRl oxam ne
surfactant; a pol QaRlyleab blyB8llcaRt of PhattRa&i@HAIaNARdINNide NS 89he 0xdde, Gn The
solution of claim4,” whereirn the surfactant is a pol oxamer surfactant

|egliaxyBtedatroheli an ethexypatddmcadrend enmtinationntheiegf, avherein the

. 7.

R B WP et S5 AMaRAE050 hor tent by

ecule. 8. The solution of claim7, wherein the non-ionic
ut 70 percent. by weight ethylene oxide and has a npl ecul ar

JThsolutien ahddeim 1. pegreimthe sadactant is apelystiylene alypelicsienef

0.1 and 40 ppmof a surfactant selected 5

The solution of claim 1, wherein the surfactant is a polysorbate.
A contact lens packaging solution comprising about 0.1 to about 40 ppm of a

surfactant having one or more poly(oxyalkylene) chains, wherein the surfactant

has a hydrophile-lipophile balance of about 10 to about 30.

The solution of claim 4, wherein the non-ionic surfactant is a poloxamine

surfactant, a poloxamer surfactant, or a combination thereof.
The solution of claim 4, wherein the surfactant is a poloxamer surfactant.

The solution of claim 6, wherein the poloxamer surfactant is a poloxyethylene-
polyoxypropylene non-ionic surfactant having polyoxyethyl hydrophilic group

ends that make up about 10 to about 80 percent by weight of the molecule.

The solution of claim 7, wherein the non-ionic surfactant is about 70 percent by
weight ethylene oxide and has a molecular weight of about 12,000 to about
150,000.

A method, comprising the steps of immersing a hydrophobic contact lens in a

packaging solution comprising about 0.1 and 40 ppm of a surfactant selected

-5-

t he

gr@npxg&ophbbic contact lens in a packaging solution
a



0 6 JUN 2005 fromthe group consisting of a polyethylene glycol ester of a
fatty acid, an al kanol am de, an am ne oxi de, an ethoxyl ated al cohol, an

et hoxyl ated acid, and conbinations thereof, wherein the surfact@@yUFQ@Sa
hydr ophi | e-1i pophil e bal ance of about 10 to about 30, placing sal ens and
solution into a | ens package, 5 sealing and sterilizing said package. 10.
The solution of claim9, wherein the surfactant is a polyethylene glycol
ester of a fatty acid. 10 11. The solution of claim 10, wherein the
surfactant is a polysorbate. 12. A nethod for storing a hydrophobi c contact

| ens, conprising the step of imersing the lens for storage in a packagi ng
sol ution conpri si Mbnihe ko cbndiQing 8 BblydByleiRnz19¢ol asterbrhadsitybdtid, BRavi ng one or
mor e pol y(oxyal kyl ene) chains, 15 wherein the surfactant has a

hydr ophi | e- | i pophidlkanplamidecan smingpyide, an@thosylatsd gicohgpan etloxylpked agisk prst of
claim 12, wherein . i 0 ] -Aar : amer
surfactant, or a cctgﬁﬁ)lmﬁgﬁsgﬁért é?lé%rc ﬁ tlgcoéu%a%fthmgs ?TQH{Q@'%P }pg Pglllem&%],%vmg ein
t he surfactant is «fapaltd8amatousil, pacingriid I¢bS and hetutivet ihtod leds makledge) 14,
wherein the pol oxamer surfacfant i s a pol oxyethyl ene- pol yoxypropyl ene
non-ionic %urfactéﬁﬂ“ﬁéﬂ?ﬁﬁ”ﬁﬂP%ﬁ%@@Fﬁ?F'hydrophiIic group 25 ends that
make up about 10 to about 80 percent by weight of the nolecule. 16. The

met hod of claim15, wherein the surfactant is about 70 percent by wei ght

et hyl ene oxi d¥.andlheaslutiomof daml Gwhesingthe swfactdndista poRedyEne glya@ester 450, 000.

-6 a fatty acid.
10 11.  The solution of claim 10, wherein the surfactant is a polysorbate.

12. A method for storing a hydrophobic contact lens, comprising the step of
" immersing the lens for storage in a packaging solution comprising about 0.1 to
about 40 ppm of a surfactant having one or more poly(oxyalkylene) chains,
15 wherein the surfactant has a hydrophile-lipophile balance of about 10 to about
30.

13. The method of claim 12, wherein the surfactant is a poloxamine surfactant, a

poloxamer surfactant, or a combination thereof.

20
14. The method of claim 12, wherein the surfactant is a poloxamer surfactant.
15. The method of claim 14, wherein the poloxamer surfactant is a poloxyethylene-
polyoxypropylene non-ionic surfactant having polyoxyethyl hydrophilic group
25 ends that make up about 10 to about 80 percent by weight of the molecule.

16.  The method of claim 15, wherein the surfactant is about 70 percent by weight

ethylene oxide and has a molecular weight of about 12,000 to about 150,000.



