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;o ;e3eN) FsN&ppqgtr".rr6rTFs! ~c; : WD 02/57; 9 CONTACT LENS PACKAG NG gﬁ
SOLUTIONS Field of the Invention PCT/1JS01/~-1022 This invention relates to"
packagi ngvaad/arsons for use with contact |enses, In 5 parpCtuiSer440the

i nvention provides packagi ng solu use with contact |enses nade of
hydr ophobi ¢ materials. Backgr ound[l’uﬁﬂmﬂ’w&,@ymm,ntl on The use of contact

| enses for correction of ocular retra sorders is 10 wi despread due,
in part, to the cosnetic appeal of coWPH®t |enses. Preferably, contact

| enses are made of materials with high oxygen perneabilities, or oxygen
perneabilities of about IHONKAGT PENEPHCKMOWSGFOLEIIANRAt eri al ' s oxygen
permeability increases, typically_t terial. becones increasingly

hydr ophobi c. 15 Wen a cont act Ier‘:tégiﬁﬁ 1eﬁ"fwee‘[mﬂﬁ}drophobi c material comes in

contact w th anot rgfs iRvehiioRhelRies tdBdcREiAS solhifiéhs B Ese Wwith bagsctagies em to the
material's surface. This is problematic 1n the packagi ng of the | enses

"because t y¥pi paticelonthainvenion prackeypaclagiag eolivtadrs far wserwyidh opitadiilensesThus, t he

contact |ens_can her 0t he .packagi ng material causing | ens defornmation
or breakage. ieﬁﬂ&%ﬁ?@ﬁb&mﬁm@ﬁe I nvention and Preferred Enbodi ments. The

i nvention provides a packaging solution for contact |enses nade of
hydrophobic materials. In particular, the invention provides a. packaging
solution for contact |enses nadBagferenndradisiolsventiant eri al s t hat
substantially preygols. SANGLENGE.RSaOlod Dol SRR RiRRTKAHR SicSU f aces.

I n one enbodi nent, e rnventron p act “Tens packagi ng sol ution

conpri si n@, ooidsprad dge,es parittoahd doshietic apybabofsontdct sl Hrefei®B) camaeit 0. 1
and abd |t 250 ppmof a surfactant, preferably 0.1 to about 40 ppm nore
preferably alb@ses are mydgef mptrmalsapitphigh oxpganaienmeraliies preX¥@sd has a

hydrophi | e-| b&%%ﬁﬁep 8{‘ AYat10 bkacg%ll’éatélrp Ho'vx;lever, W Qn{a%&‘{al ’E%X;Ee%

permeability increases, typically the material becomes increasingly hydrophobic.

15 When a contact lens made of a hydrophobic material comes in contact with
another hydrophobic material, 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.

Description 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 ofthe 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
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PCT/USI | 1/ ~. 1022 to about 30. It is an unexpected di scovery of the
invention that the use of very small anonmits of certain surfactants in a

| ens packaybaigf780l uti on substantially prevents adherence 8€TAUS@l/HPZX ophobi c
| ens to a package surfaces substantially elimnating 5 breakage or
deformation of the lens in the package. For proposes of the invention, by
"hydrophobic lens" is a lens nade from at |east one hydrophobi c nononer.
The packagi ng solutions of the invention nmay find particular utility when
used for the storage of non-ionic |lenses. Lenses for use with to the

sol uti ons oftotabeut 30 dbis amnunergyechse dmdeeryrocﬁmeainqerafdnlthatrthe adepifarbryl snoall
atlafilcon, etafllc&s bU|I§aI|COH hqg | con, \b1‘ {)gﬁulotraf Icon,
met haf i | con, 2B PicSHamRFaptapig m 2 Hf“?k}a% §0 t}Oinfsf1 S a8 RERVERS Hydr on,
and the lik

acquafil coneac()ir1 gﬁim 2&: gﬂéblg EI%E %)lée %dgciag%glga%% is%gaf&tﬁgﬁlﬁn&dgfaﬁgge in the
i nvent i ons arteeafagany dsfoimhaidneofitid osiinahe peckghe., preferably about 200 to
about 1, 000, 000, nore preferably about 10,000 to about 18, 000, nost
preferably about 12,000 to about 1 S,000. Useful surfactants have a

hydr ophi | e-11i pop B apofe ably
about 15 to abou'?F(l)Z@J %S?gsgtrhg eraﬁ%@ggbgg%kgé@gq%gout 2%%%%&%%%& t he
known sur f acleastiose hidrophepit enafner. eherpackagiog solivtiens of thea'ywbléiomsw find t he

solution of the i.nventio rovj ded t at t surfa tant Js ati bl

terns of sol%?l?ql?ﬁ}‘tﬂ}t}ﬁ‘"?‘ﬁg “§§5’: tcﬁjfﬂl? FFEH PR erfsgs ufg%}j; d%eWtﬁl tabl e
surfactanhs hB&hEBas dYf thdatentidinbbe fRde Edh AYuELlcHRHIFhafiledn; atkifil¢on,
surfactants, and conbi nations thereof. 25 However, the use of a |l ens

packagi ng so¢te|ﬁ1icgm mrchrﬁtl@nnlmgﬁlcam,l lishfileom Aetrafdenmns @aﬁlﬂﬁ@f)ﬁ,rﬂcslﬁ}?ﬁ? cause eye

|rr|tat|on ef or.e refer Lant factant.

30 -2 1;? e&fﬁf@ﬂ allbg fgﬂ%’l%l(yi%ﬁ ngnth;ggg?c%ggﬁp taltﬁ s for use
in the lnvenﬁlbfbaflPféké%ﬁlﬁy,mfeﬂéiﬁlﬁadAdquifatamomleﬁ@ﬂilmﬂmbene gI ycol esters of
fatty acids, such as pol ysorbate 20, 60 or 80, all available as TWEENCO

surfactants, al kanol am des, am ne oxi des, ethoxylated al cohols and aci ds,
and surfactants hayin S
pol oxami ?}g or pol ggan‘%rfacraamsfgultn@n? osrpl%%g%m%{g Qﬁ%@ I‘(y}@osﬁg?brllg 1??)&%2121?

t hereof . Preiveighhlpyefeiably shiouf 208t taraboutsl (H)(};ﬂﬂOyﬁmlrd‘.)ﬁlte&miﬁlypbbumamﬂ to

surfactant. Pol oxaner surfactants_are conmerci al | i e under the nane
PLURONI C t hatbo é8,980.y80sf #refsablyeaboutyl gy 4o BPB‘Hy]i% ﬁéﬁ?%f Shigeet %‘E% factants

having POl Y KR ardIFARRphACO AN HEDE) S 1Bbul PG BurRRYHerdnfo about

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 which it is 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-

fonic surfactant.

30
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to wei ght of the nolecule. Al though any of the PLURONI C surfactants are
preferred, particularly preferred for use in the invention is PLURONXC 127,
whi ch i svabouts730 percent by wei ght ethyl ene oxi de and ha®Ca/usoi/e®ed ar

wei ght of about 12,000 to about 15, 0000. 15 The surfactant may be conbi ned
wi th any knovcm active and carrier conponents useful for |ens packagi ng
solution. Suitable active ingredients for |ens packaging solutions include,
W thout limtati °§uiteﬁ>ﬁ'é h&%ﬁ%ﬁ! éx&‘%af:ﬁgﬁ %Puse%g’iﬂg‘iﬂ(zéﬁﬂf%iﬁ?élﬂéfé“Rﬁthoﬁé‘Ch as

pol yvi nyl al cohol ; "pol'yvi nyl pyrrolidone, an extran, tonicdity agents, and
the lilce, anghitasripoBictionenetdivdotedters 30 fallyaicidacdirian goBebibhic@0, 6Byr 8& any
wat er - based solution that is used for the storage of contact |enses.

Typi cal sol udll arpdlablees JOXEEN®R sisiactanispalkanqlgnides anmipe oxides eihonelated; her
buffered sol jtj Andadel i : ‘et 8h sflsution is
sal i ne sol ut %ﬂ%é\l%g%%rtl al .%Sgg@%‘?@gﬁnﬁﬁgﬁg#g‘?%ﬁﬁogt fy?&n‘? tati gflc soséli um 25
chl ori de, ssoslichras poloatminesardiolorapieo syfatants, swtiiherhkey drdogeartpiwdmphat e, sodi um
di hydr ogenphgsphate, .or. t he con~espondi potassiumsalts of the sane.
These i ngr edfhéFﬁog g’feéer@]élﬂe&’ﬁlsll Aty fh%‘ggf%b‘ft‘éf’hp KIBPIHTREERY | ons t hat

i nclude an ag] ' iugate. | it | nd bases
cause only aﬂrﬂgf(%ﬁlgrvgé]l&%cglﬁ%l#@t ) C D‘gﬁagg aﬁﬁl%wﬁulcﬁgﬁguéa@%r@%@gm??%ns may
addi ti onal | ytHangde pdgyoyéthylné ppolyorgprepylamesdil-fonid surfciadisHiaty, sodi um
hydroxi de, 2,2-3 W) 02/.157'I PCT/ USO1l/ ~~022

bi s( hydr oxynegxyetipldydmphifictgroynyends dha Mabe up about 10 to about 80 percent by
n-tris(hydrox h nethyl - 2am t I I I (AW cid, sodium
citrate, 1§Od%}%ﬁig¥{%r%%lgé,/ul%ozg%ﬂfggxia('r;{g@g@%&{@?k@(@gt@gsué%ﬁ%@sgggi um acet at e,
and the |i keppifdreaopiititalail9 prefédiel Re{ise iRied @k aition is PRATRONIC® Q07 whigh bor at e
buffered or phosphate buffered saline solution. To formthe packagi ng

sol ution, thts abant Hpeapent By sreishticthylens pxidednd hanamalepglas gyeaght of ab@it conbi ned
with the wat ek e heh, stirred, and dissolved. The pH of the

sol ution pr e?%’?a@?oyﬂ’lozl?gg’jbg@@ed to about 6.2 to about 7.5. The lens to be
stored in the packaging solution of the invention is inmersed in the
solution and the 10 solution and lens placed in the package i.n which the
lens is t§ be stor88surkpqtars may heaopbedavidlhany knawaaiveand 4B into t he
package and { M &P difida8 VPl fddidhts ThferRackage
is then seal é@ﬁgé&gﬁsyﬁsggﬂ\fgﬁ%ﬁ%d&%ﬁ%é ,‘?%(alcqhﬂgs? Eéyacﬁeatl&géeé?hltsng, and

under goes a puadkagingesobtiens inchele] withqrt dioathtior, antibacterial agents, anti-dryness

agents, such as polyvinyl alcohol, polyvinylpyrrolidone, and dextran, tonicity
agents, and the like, and combinations thereof.

20

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.



WO 02/ ~57~9 What is clained is: PCT/USOL /-1-4022 5 1. A contact |ens
packagi ng sol ution conprising about 0.1 and about 250 ppm of a surfactant
sel ect edwo oansriee group consi sting of a pol yet hyl ene gl yceCTRSIE#402 a
fatty acid, an allcanol am de, an am ne oxide, an ethoxylated al cohol, an

et hoxyl ated acid, and conbi nations thereof, when ein the surfactant has a
hydrophi | e-1i pophi | e bal ance of about 10 to about 30. 10 2. The solution of
claiml, Whelsleeh diRGmBHY, fyfl)al@tzawt nitﬁlo%dﬂ%ﬁ?hhﬁk@i@&lc&lyiff{éﬂiyl)%ﬁéﬂ%ﬂ 20f a fatty
acid. 3. The so utlon of claim1, wherein the surfactant 1s a pol ysorbate.
15 4. A contaminobthasespHokiagidgcitn aid, sadisorairate; wgnab@uﬂaomatq, spgivbout 40

ppm of a surfac ant. havi.n ne .or Goxyal.k wher ei n
‘the surfact anfAR{LAS aﬁﬁ %Bﬁ'l ﬁogmln} %CS‘FJEW? Iaﬁgh%% lg d&%‘émibrb%llo e?e%fabout 30.
20 5. The SOPfék‘érgﬂyOtﬂle @bl@tlmlﬂsaM%%uﬂelteh%r PREsphetRi v B ARheslutic. a

pol oxam ne surfactant, a pol oxamer surfactant, or a conbination thereof. 6.
The sol utison of cl ai m4 when ein the surfact ant is a pol oxanmer surfactant.

ol yoxyet hylene. - TBarTb UG sPEEEE Hish. I RpRRu et MCHERosP sy et hyi
hydrophilic g rﬁm@ chhdinedBiieh thp mtbwhselacsolmloapgmed&amp&msmvﬁd Mhewei ght
of the nol ecu WO 02/.t5769 PCT/ USOL/ ~~022 8. The sol utjon of

claim 7, vvhePTélolﬁ ther@hﬁmmsﬁra@bsmaﬂwé&eém abayt ét?otetabvet ber dbalenpio b ght
et hyl ene oxi %&eﬁqg t p:gfa %émé ﬁ&lgi éQm:n ({n i@l?lﬂd{erge%l’llq %E stoﬂltﬁugoaﬂﬁ tﬂes 0000
a- hydr op n

5 9. Anmethodtor s |c contact lens, conprising the s

of i mmer slipngsdlitorl aentsleﬁpplasetdmlalg@pdcna@ 1p&diicagﬂmger$0ktdmelfednprl si ng about
0.1 and about 250 ppm of a surfactant selected fiomt e]équ{ ou& ps%ﬁtl ng of
a pol yet hyl eﬁétegnaw@w, ths selutign may g plaged uite) thepckaseand thnieas they

oxi de, an et I aﬂ% 'E'Hi efiRki ons

t her eof , V\helr}lg(lg(%rﬂet tOgglsoglr fqg'?%&l glr%%]tﬁag&gg%ag)rf%égh%ﬁgd?’?Sg%ﬁl engﬁl ance of about
10 to about Agh at By hEhiesealihg) tand anddrgads aisoitéhle vlerhieationtpreceglurd act ant i s a
pol yet hyl ene gl ycol ester of a fatty acid. 15

-4-



11. The solution of claim 10, wherein the surfactant is a pol ysorbate. 12.
A nethod for storing a hydrophobic contact |ens, conprising the step of

i mrer si nv@ MHI78Ns for storage in a packagi ng sol uti on coRgTiUsPMozbout 0. 1
to about 20 40 ppm of a sur factant having one or nore pol y(oxyallcyl ene)
chains, wherein the surfactant has a hydrophile-Iipophile bal ance of about
10 to about 30. 13. The nethod of claim 12, wherein the surfactant is a

pol oxam ne surfactant, a pol oxaner surfactant, or a conbination thereof. -6
wo n2/a~~s9 PCT/ USO1/ ~. 1022 14. The nmethod of claim 12, wherein the
surfactant is a pol oxamer surfactant. 15. The nethod of claim 14, wherein

t he pol oxane f . 1S a 5 pol yoxyet hyl ene - pol yoxypropyl ene
“non-ionic suyg%g#éﬁﬁﬁ%§§%ng pol yoxyet hyl hydrophilic group ends that make
up about 10 to about 80 percent by weight of the nolecule. 16. The nethod
of claim 15, wherein the surfactant is about 70 percent by weight 1 o
*ethyl ene éxi He ané entachlenppeckagiag sokutighcoraprians aout D, lhow! gbgu m5 0000.

. As. As. As9. 0 ot .

2 ve(] val gt SxF e SR itne gown congjsting of p pofystiisie slyeslushofs ¢y cay
ca] ca] ca] ca] faycaid; ad sikhualhmadec amdramloxidecaméthdxylated alkcohol, an ethoxylated

CAgT) || wr nhc’\\%] ca] ca] ca].ca] ca] ca] ca] QaghcaU] ca] ca] ca] cal calca] calca]ca]ca]c
a] ca] ca] ca] capéand speRmelipasiherepbayhesgis thesuvegayidiangdudremileipeplily ca] cal] ¢
a] cal] ca] ca] galcalsab&alival sadgalcal cal call ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] caJ ca!

T @JI"MOT" a" p" " ### $$$6 YR WIREEE O V' Y' b' r' | wnhb] X] ] ca] caU] ca] ca] ca] ca

ca] ca]lca]calca] ca] cal.cal cal ca] cal cal] calca]ca]lcal] ca] calca]ca]cal]calca]ca]c
ApenbeRpebiy Sadds Mol s e R Ay Sl A T SR
]ca]ca]ca]ca&p@h@?kﬁﬁﬂca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLﬂca]ca]ca]ca]ca]c
alcalcalcalcalca3d[i K-y&10%& ()-!&LO%& () -
@O%& ()-MLOY ()-fl 109 ()-'s910%& ()-+al0%&' ()-9&pi K- FY10%&' ()-s10%&' ()-!

10%& () -ySt 01%& () Tﬁe %oqfl/ 1(I)r$ 2)f_ ﬁa%gf/fj vglze_rein thleos(i/lﬁaét)aﬁtpls a polysorbate.
15
4. 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.

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

surfactant, a poloxamer surfactant, or a combination thereof.

6. The solution of claim 4, wherein the surfactant is a poloxamer surfactant.
25 7. The solution of claim 6, wherein the poloxamer surfactant is a

polyoxyethylene — polyoxypropyléne non-ionic surfactant having polyoxyethyl

hydrophilic group ends that make up about 10 to about 80 percent by weight of the

molecule.
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5
0. 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 and

about 250 ppm of a surfactant selected from the group consisting of a polyethylene

glycol ester of a fatty acid, an alkanolamide, an amine oxide, an ethoxylated alcohol,
10 an ethoxylated acid, and combinations thereof, wherein the surfactant has a

hydrophile-lipophile balance of about 10 to about 30.

10.  The solution of claim 9, wherein the surfactant is a polyethylene glycol ester
of a fatty acid.
15

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
20 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.

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

poloxamer surfactant, or a combination thereof.
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16.  The method of claim 15, wherein the surfactant is about 70 percent by weight

10 ethylene oxide and has a molecular weight of about 12,000 to about 15,0000.



