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COVPQCSI TI ONS AND METHODS FOR CLEANI NG CONTACT LENSES FI ELD OF THE | NVENTI ON
Thi s i nvewbioeney2el ates generally to disinfection and cl eapcigkpsysiie9s for
medi cal devices. In a preferred enbodi nent, the invention relates to

conposi ti ons, articles for S|nultaneggmMMEHMﬂﬁmmmk “and

di sinfecting mwmﬁ m mum“ F DESCRI PTI ON OF THE sinfecting
solutions for ntact |enses are well known i-goodohhe art and the use
of such |enses |n0§FWes a daily disinfecting treatment. Flexible, or soft,
cont act CIOMP@SITHORNS NP METHODE#OHR COEANING QINTACT hENGESr s and t he hydroxy
groups of these lenses attract and retain substantial amounts of water in
‘the plastic which results in difficulties during cleaning and

sterili i oxi de systens, particularly 3% hydrogen peroxi de
solut|oﬁginﬂ§gﬂgﬁg“§gﬁgﬂgﬁ%isinfectant of choice for all types of daily and
"ext ended wear hydrogel Ienses The primary reason for its popularity is its
rapid khkl.of pi bi al %F and {ts non-r S'dﬁﬁl char Scter Af t er
hydr ogen"g&MERHR ?'?FHPBE V ction and,Glegung § mefic! ARYiERJ0s and

nat ur al alpyefpired eaibddinsert) hham\@atlaﬂsélat@é t%rcon’mvsﬂlbnélrrﬁetﬁ@tﬁe)ﬂﬁd bﬂtuelewfdrh ocul ar
See rezanoskl Jou of the Anmerican Qptonetric

physi ol o r

Associ aﬁ%ﬁa"eq}‘tﬂy°'9§n'”9\IGHBQFS""§3°t'Ba§@§ta QQ"Q_Q\?? (1988). In general, the

hydr ogen peroxi de systens involve a hydrogen peroxi de-cont ai ni ng

di sinfecting solution into which the contact |enses to be disinfected are
pl aced BFS 'FSWQFOTW%RE%T@A%Trequi red period of tinme. The hydrogen
peroxide may (1 } oxidize chloride in the bacteria to hypochlorite or (2)
deconpose into nascent oxygen and hydroxyl radicals, thus providing a

ger ni ci Piginfegtinacgolutions |f@ws@g~|ttt@nte@<tq lenses arerwelknewmn ip thesarp angBwessg) of

i nactiv r | th a

Pl at i nuavroRapis U6y HolRP BeRiiclty (Eatrnt e Uhsoh borfd ke o

r ei nser igederaky madhéroeybydrbmmslméraranﬂ die hydrexyogrgaps eintbeseleoses attract i pi ds,
and oth t t

per oxi dg :réstléfrrt'fsg'%% llggﬂgla one]ttéa?ﬂX’%ﬁnﬂlttre%é‘ %‘ﬁ’ﬁ%ﬁ Ev)ées({}(l:t Q‘aéﬂﬁtﬁ[‘ﬁ%%fzcgzz
PCT/ EP1 tladiby 2ddaterilizativeed bef orehand. This is typically perfornmed by
wetting the lens with a sufficient amount of a | ens cleaner (such as ClBA
Visions MraFlow) and then rubbing the lens with one's fingers and rinsing

t he | endlydidgen paloxice sﬁtmns,lpa&:cwmgy svelwdrsgmwmhbxide gduﬁodtaesieegdm/as?thae g
consune Sl N st e at .ade Sl nfects an
cl eans \ﬁfsst'ﬁ%ﬁ?ﬁ‘tcﬁ G °‘§Fgﬁr %gwp??o& qt.?ﬂ Bﬂt“ﬁ&@é PERS ‘ﬁ%‘ﬁéﬁ dﬁeepnraar(yr eat
iNrrp I oven@gsonifor |tSQJ$bpiﬂurﬁyl Qﬁtsﬁ‘@plﬂ Ikﬁl of ﬁgdéroblhﬁcd?ﬂ?rﬁ“nhnmnd&smvreéﬂuél o]

nterto ches that tnpe Itron o a surface- active | ent to
2 ber ox CHrEeg; Al SRS SE eI ML SRR L CohS PRy PR P ISHOEr | os
of the saluatual byhtsrwuaé,,smhesmrafnawtaaéﬁ Whithsed aémaamﬂ@wah bel@aesent in

anmount s bove 0. cause e55|ve f oam n |ncq atible
S Ch t n@PpRSIeRR, e Aeenonk ot b WoumaLe e AercarORRH o oyeh
per oxi dggi RumBBE3 ct;ayeeﬁeetmrumt eneE&iO%m%gteﬁ Pc%et éy%tenﬂé Moat/é)!a
polyhydrlc al cohol reduce the rate at iC rogen
per oxi d&ydiogen BQEQ%tﬁfo%@ta't‘ﬁﬂ §lsmte¢tea§|0h@°n frdo mhﬁwnhee@ntﬁgt lenaeﬁ&aé?
However )dtarheétsct at@pab&tt ﬁa sﬁdwed%qahsmowt t ﬁcf,d 6#(} fl?éwtﬁbéérP”S
that effectively precl u elr use In a con act ens I si nfectlon

sol ut i orpergxisie mﬁxtﬁr%@)zaﬁw&eom thesbastariadto Aypechierita 0§ (&) deerraprssdnioxi de and
bot h polyy fﬂg% ?aqu a si ve
f oam ng V\/E%I(ﬂﬁ'to ’é@és"g ut|¥)dr'1'8 oh acté}ﬁ%ﬁ cat'a%eqé %fdsmcyzfi% gé@o g@s US

. Pat ent Iequisiteinge period @pumosefubma@tlvatwreafdhetlydmgpopethmess eontluctedhtats f or

ny i ogor P M & A Aol ol b aRA FReeh ol B honlelofe BBV *' ™

~copolynemnsmﬁxhnmaheehaylng at Ieast 70% by wei ght pol yet hyl ene oxi de. The
hydr ogen peroxide is degraded by a catal ase rel eased into the solution and
causes "a reduced anount of foam" However, such conpositions cause
excessi \Howevearyihagniuh mmrao:gbaisma,tmoteatsaligids ang aﬂwctntaﬁng deposttswe hbie

"o non@W s EttETondrdo Ryl bermole Bt acin Hoit e SRR Re dfegi neo

"daily" cleaning and disinfection in one nonper oxi de sol ution, wherein the
sanme solution may be directly used in conmbination with enzynatic cl eaners)
t hus reduci ng the nunber of steps and conponents required for effective

| ens cl eaning and di si nfection. However, no such "one-step" regi nen exists
for hydrogen peroxide systens. Therefore, it would be advantageous to
prOV|de perOX|de contact | ens disinfection solutions that overcome one or
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(e) a pol yoxyet hyl ene/ pol yoxypropyl ene bl ock copol yner having the
structure: | Hs I Hs HO ~- CH~-CH~- ~- CH~H~- ~- - CH-H~O ~- H wherein x and y are
i nt eger s weh/andi ng t he respective pol yet hyl ene oxi de andronEp@Irapy ene

oxi de bl ocks of said copolyner. The invention also involves a nethod for

di sinfecting contact |enses conprising contacting a contact lens with a

| i qui d medi um cont ai ni ng hydrogen peroxi de and WO 02/ 26922 PCT/ EPOL/ 11179
pol yoxyet hyl ene/ pol yoxypr opyl ene bl ock copol yner having a Ross-M 1| es foam
hei ght of less than 1 mmat 0.1 %and 50 C to thereby disinfect the contact
| ens. Aapdeineed beforattaindd This iditypicaily petferges hyovetting theders withrsuficiegt t he

of f oot 1 QL pFF LB e oS 25 iy RIS My drabeRana i RBLKG 1eR vl
pol yoxy pnepyfingars mimnnmpellgnsamtmsahnag Théelesningstap ie conSIﬂ’sred aHgassle by

T Rt e A e e S A e

-

bl ocks afitheat thiscage (amerrubaodinsberegivhen) woeldoifes acgreatimprovement int he bl ock
copo{,\% ner constltut es | ess than 50 wei ght percent of the block copol yner;
and rGONYeienes 181 RS¥opol yner has a Ross-M | es foam hei ght (ASTM
designation D-1173-53; 0.1 % at 50C) of less than 1 mn and (b)

tral d hyd de b I t d d
ot her asgb BRTANG. BAvaAT 2 de LBerorcet 3. ases i it F ool 712 BEESREEbar ont
in the gﬁ:\e%t to@&%‘%ﬁi@@'dﬁhf@&ton@bﬁ%\t‘%ﬁﬂ emcstm agmf&tﬂg\tﬂa%@n@%%@mePTl ON OF

THE | PI*-QE he present invention is directed to a

conposi t§aHion; loweuer, &Qﬁ%’fa(‘éﬁrnt%ﬁ'tﬁé'@%@ ayg|all present HrABEWIH gOoNER- b hetnd,

per oxi d r whi ch
B o pr e BT R o B e e PR g

t he sol tnseertOfd@actuatﬁ yfdesegeniperaxide mlem é@@faﬁlﬁ@sﬁim\act | enses, especially
soft contact |enses. The disinfecting solutions of the present invention
are effective against a wide spectrum of microorganisns, including but not
limted EROS54P8 jeanhies thad glyserlpolyPydicialoahoh andeiwasnRibill réducedhe sate at

e gonor ey FEAPUATRBRE YR e &ibdel Bb MBS Rh Bl R AR or “ror o

active iHowedrghe® a(ré(srgndvcanmreblemstwnhmachca;lbttmlsea:gmpbsntlanrsﬂhat effectnvely

f.f t h
P o oor rRiGRd welt BRI 2 GoRlcy AP SRMEAPN 3BRHGR  FaRbiRted SlySebL is et teble
i ni mum in@8k hydyogémperoide amdmmmmrmmbwnsmads PA LanETwedl 20 wili2! 2C J22
PCTI EP111/ 11179 is i.ncl ude thelugacka e instructjions for use of the

di si nf ecta458 c¥Gissivedpamingew o ERTIRHS MecatIniin s R degampases:

cont ai nelDS@ratémt\l‘ol 8,74807Ra6 Fagh, 2g a/. td&@héﬁjd:diﬁpdsﬂﬁ)hé Whl infiBodsor HishfecliRy be
nqQvel and |rrproved kit) package, or systemfor the care of

d
ggﬂts :atcte rte%ge@mwttféﬂtﬁseem’uq%&qu'mﬁy"hcqre%ma&wwgea PeF¥isierandsh of
hydr ophi ddlig etl%wh@toﬁu’é/éréfyﬂéﬁ@ oklaé"oldch%oﬂﬁgt/rﬁér &ﬁ@b@tﬂt h&ind Qﬁeéﬁg@%jw Ing use

is at Ieast 2 he term "soft” contact |ens"” as used herein

gener al | ¥fe QE‘fFé’r')Seﬂi%eﬂen@@@ c bing Aydrogemearexids isctparadag bya eatalase ieleasesiiatol

anbunt s b sbRtiEiPand kRuSER!"h Yed kB antRiM Bfbai® AR Csd i IR EnS EABe

pol ymers having a certain ortion of repeat units deriv rom

hydr oxy e@Xegpsiveeioaming wher azﬁ*ﬁiﬁ-gm catalyst lthmddp ldecomposaibadydiogen perxidey
I d

cont act | dfortlo By Glebiut ol it now by AR KELICREE, el [ |

consi st eyfstepoprovides iye bensith at cgrhbined “dailﬂs%amﬂwwlsmfeetmylneom rginy col

di met h bl e

(ReP) Tyt oS s el if ind i SN inB0 B bl Bt s

nmor e oxyeyeymatic aleandrs, #es eedusing tBy nuimbet afrstep'sceuia ¢compuneats reqeiedaefor Wi t h

i th 1 heofeste B fan o taeh.  PoPRRI: a0 ik, B3N S aimeR sublaTRhel ng.

t hat i s, hydnegenqglendridnsystormaf e and sufficiently confortable for daily
contact with the eye via a contact lens. An ophthalmcally safe solution
has a tonicity and pHthat is conpatible with the eye and conpri ses

mat eri al 'Eher@fﬁﬁb avouid be abiedrtadeoushe provide pepoxidey éaritactiiensisifediistbsdidtions
i nt er nat hg | SO standards and U.S, FDA regul ations. The term "conpatible

with the Ver‘??é%gneao%'ap[ﬁ?fdheﬁ%%rpbﬁﬁlﬁ be in intimate contact with the eye
for an extended period of tine w thout significantly damagi ng the eye and
W t hout significant user disconfort.. The term"disinfecting solution” neans
a solution containing one or nore m crobiocidal conmpounds, that is
effective for reducing or substantially elimnating the presence of an
array of mcroorganl Sms present on a cont act Iens V\:hl ch can be tested by

o o o a o Y T o o o o



V1' O 112f 26922 PCT/EPOL1111179 6 The term "cl eani ng" neans that the solution
contains one or nore active ingredients in sufficient concentrations to

| oosen aRrgp hEs@YE | oosely held | ens deposits and ot her coptmEPRI@NI® On the
surface of the article to be cleaned.3VWile not necessary with the present
invention, a user may wi sh to use the solutions of the present invention in
conjunction with digital manipulation (for exanple, nmanual rubbing of the
lens with a solution) or with an accessory device that agitates the
solution in contact with the lens, for exanple, a nechanical cleaning aid.
A sol ut ISUMMARY OB THEGTRESENT INVERMION), chemi cal disinfection, storing, and
rinsing._an arti

i 1 PO BN e o s RS R R For et gl Jaeo oo o b G e

sol uti ozafiss tieds K¥en'siiprisingBAFoRAS €had @l dbtripesitiom it aipfrifectiNgea formanse f or

using a nulti-purpose. solytjon, systemor package js referred to as a
L GRbpSRE N A esHR A oRa B of PUEIPEST PEPHIBENSd ST 4. nat

-

excl ude dohtfriBing 2l IOWirddriing bahoﬁ%mnmg;%bsélgmemrhyai@ﬁab@ andBg8rephile blocks
particularly sensitive to chem cal disinfectants or other chem cal agents)
may prefobthe gruciiee or wet a contact lens with a another solution, for
exanpl e, a steril ¢ypal {8ropRbBE). 20 (H&kdPhild)0—L (H8fdbh8be)9f— Hhe drens. The term
"mul ti-purpose sol uti o(nw Q‘Fso (}oes(rﬁ,gtdﬂ&c) ud(eh?t k?rg pos)si blHl i tyr of periodic

cl eaners not usedHsh—athyeiophil®ast thydrophabek emwephig)eanét s for renmpvi ng
tei - " i kI
proteins elfré’iﬁ xRS 6rﬁt8§éfg$efgdcgg§ BeSrespbtivd h?clirgﬁ)t?ﬂépérﬁa\yggo@%@ .b%ké‘g?‘g exkly

basi s. ecul ar “weli ynmeric nate as u rein, r rs
to the reaidenpolymersans the hgdiopbile enpenent nf the blask isopolymer eqnstitutesdlass thanot ed
or unle i Wb i-ndi t 1 T j

Chvent ok Ritegtst Bl bR coBOlYRY e ol ify cigiifecRoh BHicREY, Sled Wfien
for di siuskdastithogt gruagditorsl ruprasidainsk|siepado atpréfefred embaldiment Gt sodadant is

pref erabl y ,ahou % 1 0, about 6% b, i.gh st. pref erahl et ween 3% and
o6 or BRI SRRl yRB R ee et bmal Reunf o Wik BENRRRLEL. e
as bl ocKessopah i mahsat 0f1 %aahy 80 0GhiRuethambrbyitle eplbtidres describedhediniareei t her
primary or secondary hydroxyl, groups. A.first ex | e of, such surfactants
B e pol yFORPER AP R PmT SR IRE SPPamEo AN RS- P AT RBT HPR PR |
pri mary aighifieadt irgsrovéraent e disifdeton sNidnesst imded) pakticuRirly By padvidiag a

hydr ophobe of dqslred rmlag?ul ar ,weu,ﬁht by the control Led addi ti on of
propy| erRErEXEEOINHONSISHIRIR Tf\HsR 7 & %F%%%"'?ﬁe FRAPGD ehlENgCaEl . 1 n the
second step of the synthesis, ethylene oxide is added to WO (12/2(922
PCT/EP(11 /11179, sandw ch this hydrophobe between hydrophile groups. Such
bl ock coli¥ SArasitions obibe inentinr Maysomprise addiional spmperentadcceringdof i on
under t heoferrad bokinRAIYBEINeGRenioR 966 B5mBosHIBRl Bnfptisedich surfactants are

pol yoxyet hyl ene/ pol yoxypropyl ene condensation polyners termnated in
secondar(@®) Rydtegstyperg¥ideips. They may be synthesized by first creating a
hydr ophi 4 ggﬁgy@ﬁ%&q@wvﬁﬁlﬁ) ulfr t1degd.r ed nol ecul ar wei ght by the controlled
addi ti on( gfa et hyl ene loxi de tfo ét hﬁéér_]e glycol. In the second step of the
synt hesi (6} a pydpgenperoyidp gtabilizepeprperiaing @ divhosphepigrasishallianolbl ocks on the
out si de !-g@o . h bl ock copol ynmers can be obtai ned commercially
fromthe(ag%\géllﬁc rpgﬁgbﬁgﬁ%der the trademark PLURONICO R The preferred
sur f act a8l aipolyaxysthydenedeqiyaxypipyiehe dlaekicepelyosil hayingrilie strupiyresne oxi de
having the formul a: CH3 3HC>-~- CH-CH~J- ~- CH~H~J- ~ A H~O-H Propyl ene ~
Et hyl ene ~ Propyl ene i le*Oxi de i de whereiyn,x an are integers froml
to 350 reflecting H%%QMHP??%%@H@%WQWr opyl ene oxi de
bl ocks of said copol yner. The pol yoxyet hyl ene” conponent of the bl ock

Conol Y i85 At 55 GBS B A S

const i t utdde locks of @aldacopOlymer.ght percent of the bl ock copol yner. |n anot her

.preferred enbodi nent of the present invention, the pol yoxyethyl ene

conponent of the bl ock copol ymer constitutes |ess than 50, in particular
fro ][n abg}iﬁe ihGerition 4dso mnwﬁ methodfor ﬁ&infdwnéf)bmﬁ&tbcmml h)cﬁmpri?ih@%ntacting a
prefera e pQl yoxye ene conponent of the bl ock copol yner

const i ttﬁ%éacfﬁi]ﬁ?ﬁtw'th@ ﬁ#%#d'ﬂmmqﬁ'aﬂ Foogh BE’I?XE’B[%hyner. Sur f act ant s
having a total nolecul ar weight of 1000 to about 20000 are preferred. More
preferred are those surfactants having a nol ecul ar wei ght of 1200 to 3100.
Most preferred are those surfactants having a nol ecul ar wei ght of about
2650. The anmount of surfactant conponent varies over a w de range dependi ng
on a nunber of factors, for exanple, the specific surfactant or surfactants
bei ng used) the other conponents in the conposition and the like. Oten the
anount of surfactant is in the range of about 0.005% or about 0.01 %to
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-prefera %@frﬁg %%Hft‘?@“

copolynmers with foam heights less than 1 mm and nost preferably about O,
are suitable for use in the present invention. It is to be noted that the
sur f act aR{o @3/2doke hydr ogen peroxi de solution may be only pogesswfiast ant of
the type described above or a m xturesof two or nore surfactants) with the
proviso that no m xture of surfactants has a foam height greater than 1 nm
as neasured by ASTM designation D 1173-53. The conposition of the present
invention preferably contains a hydrogen peroxide stabilizer. Preferably,
the stabilizer is a di phosphonic acid al kanol as disclosed in US Patent No.
4,812, lmlonMhMpcmy@fyprowtbr@tmmm copelymes haieg b Aoss-Miles feam height of less

P o e SR SPHSTERTA0 5 ookl GoPR PGB BB B TPt 1 B2

2060, The stabl lizer is pref erably present in the solution in an anount

bet ween 001 and t .0.03% by weight of t conpgsi tion) and nost
i é@ﬁn%ﬁd‘oﬁ@ﬁlﬁ”%g@ﬁ@r@}ﬁ% e\ﬁ\tﬁpéﬁﬁ of the solution.

St abi I'i zg{ 'ceﬁtaeﬁndfafémaﬁrrer&ewwhﬁﬁqu&&%msﬁ ot §H§ff€’ét§/b’2ﬁs¢r%b% USRS is

described in nore detail in US Patent 812,173 and 4, 889,689, both

i ncor porefthydrogen peiexisie angfapeliewethylene/ wymmlep@bmblcmmmrz@mnqt;he| f!

desi red) '%gﬂi | onal conventional stabilizers may be enpl oyed in conjunction
with or 1n dce of the diethylene trianm ne yenta-(nethyl enephosphonic

acid) if it |s corrpa Hgle with the rraterlal to sSsterilized. Sone

conventi onal bi E g e)n%t ) )Q mers typically
found in cont ac nsesé'flgjg X sﬁm Mnat e%' |"}aér?d holl_yﬂl d therefore, only

be usg q with materials which would not be adversely affected by stannate
st abi | zwhiaelnqupmmgmrrewécthbehepreepemwelpmyemtyleae opidefamdaiolyprapyidnel ns a

gigﬁrﬁ[é oWl Blo0Ks 4 sHR sBpal ey ancBs PRYPIAaRTE drmaaBat ot g Blogk BiRmer

about 6 édmsﬁtbteutles% tR&n abwetgrﬁperceab@nhe bidck bopdahér apdiar, the sol ution
pr ef er abl The buffer is

sel ect edw%/QrS%Sﬁa%o&@H%{{é]@%g’?"%i‘&geﬁ %)g%d‘z&tfoﬂpéﬁﬂh& b%/OTLJ'\hQ§$'S"%H9§t% 243-53;

phosphat @, st@)bzgf leG ;Haﬁtﬁﬁ,m Ringr ates) sulfates, tartrates, |actates,
carbonat es, bi carbonates and m xtures thereof, nore preferably basi c

phosphat &3 n%ﬁ?'&!"@s%'d:h!%ﬂ%Peipéidﬁl’ﬁ%{tcé‘?'yt'ééﬂeﬁ@ﬁa@%@n bi car bonat es and

m xtures thereof. Typically, it is present in an amount of 0.001 %to 2%
preferably 0.01 %to 1 % nost preferably from about 0.05%to about 0.30%
The buf f'él?esécﬁﬁ’ﬁ(ﬂﬂﬁitasﬁ9@$ éna@nyantmwége presentinvantion wilbRenemesapparendins, f or
exanpl e, hg “gghb&??, eggg ’ Emﬁghat es, dibasic phosphates and the
i ke. Particularly u ul sphate utfers are those selected from
phosphate salts of alkali and/ or alkaline earth netals. Exanples of

sui tabl e ”quﬂ i um di basi ¢ phosphate
(Na2HP04?E?RE§p35m§Sn§ﬁ(§oﬁgﬁc¢€ﬁcs ha? E?%H%Q?BM%@%M assi um nonobasi c
phosphat e (KH2P04). The solutions of the present invention preferably

i ncl ude ] : t Qnl Gl i d liquid
rodi um v PR GERNETR iec B o rtlibn FRIROIE ot ol B SSCE IS o dor

i n the scdnidiniog hydrdgen pemyxideaandra blodkicapblyrmer@f hipdropldhe archhydéophilg bidoks,

convent  WHER pJP erbiseiy SlfiPe SRRCAET brdpucRt off B8 TRBUST yapFute °

| nor gani solstidntfer dlﬁnﬂalctimg ahd/or pideeing) contaeplonses, uepediduyrsbﬂeomdt lehspsl | ke are

ts. Th t of,t iy t ded
" Lt 1 cTHe dsBBcfing SoliBEHBl e BrocaiCinBiiion aus ctesive Aogihetc Whe SoormT oh.
Such anoiitrodrganisrhs) including bet nd!ﬂiMntéd&&Stdpﬁﬂ@@ad@ils abruk, Pselfdolmonadout 1. 5%

.(Wv). If a conbinati,on of sodium chloride and potassiumchloride is

enpl oy ed2e/Hginpsa, siegplia F@dcqsl‘fﬁﬂs:tq:ﬁi’% Qjﬁf’a'?saﬁi‘%’: yFarignsidficnl ori de to
potassium chloride be in the range of about 3 to about 6 or about 8. The

.preferred tonicity conponent is sodiumchloride present in the range of

WO 02/ 2GA 2iisinfestingsolution is7aenerally defined as g.cootact BpH paraIPredist eontainingian@dr's f or

t bl th
ooul ar 1 1ot S GpBIBE (16F BxciibibattmbReRl Bn BhAlof BresBvaI M f °
ni trat e3$ufﬁaemanacgﬁratugm @tm;rowharrpfmbmmmwlsmm ther sfriace of @ contdcUansr

pot assi u ci ent
Po" o ovt R v feleinmEnBod Ay scliffe e BhecaRftnd AR TR SPo T b,
preferably 250 to 350 nosnol / kg. When non-contact lens cleaning is the
desired use, the tonicity builder may al so be absent or in even greater
anounts than set forth above. Methods for treating a contact |ens using the
herei n descri bed conmpositions are included within the scope of the
|nvent|on Such nethods conprlse contactlng a contact Iens mnth such a
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WO 02/ 21 >922 PCT/ EPOL/ 11179 12 Exanple 1 (PRIOR ART) A quantity of the
followng liquid conposition is prepared by bl ending together the

i ndi vi dugyo hyhgedi ents (in g). Hydrogen peroxi de Sodi um Phogpbaiaire

Monobasi ¢ (nonohydrate) Sodi um Phosphate, Di basic (Anhydrous) DEQUESTO 2060
Sodi um Chl oride USP Purified Water 35.0 0.D72 0.622 0.120 8.655 @GS to 1
liter The resulting solution is an aqueous sol ution containing 3.5%

hydr ogen peroxi de; 0.007% sodi um phosphat e, nonobasi c (nonohydrate); 0.062%
sodi um phosphat e, di basi ¢ (anhydrous); 0.012% DEQUESTO 2060; and 0. 866%
sodi um dhinoluileein tﬁm{geznﬁrupﬁam far ysebf thadlisinfetting selptivh qThalpresemptosi t i on

by dr ogerotrah deBrel bR TR A5 akT e ks st G BRGBRORR s Bndst i
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The term “disinfecting solution” means a solution containing one or more microbiocidal
compounds, that is effective for reducing or substantially eliminating the presence of an
array of microorganisms present on a contact lens, which can be tested by challenging a
solution or a contact lens after immersion in the solution with specified inoculums of such
microorganisms. The term “disinfecting solution” as used herein does not exclude the
possibility that the solution may also be useful for a preserving solution or that the
disinfecting solution may additionally be useful for daily cleaning, rinsing, and storage of
contact lenses.
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04_ 7 NR>4prprggure doqmsingga multi-purpose solution, system or package is referred to as a “multi-
tunctional disinfection regimen.” Multi-purpose solutions do not exclude the possibility that
some wearers, for example, wearers particularly sensitive to chemical disinfectants or other
chemical agents, may prefer to rinse or wet a contact lens with a another solution, for
example, a sterile saline solution prior to insertion of the lens. The term “multi-purpose
solution” also does not exclude the possibility of periodic cleaners not used on a daily basis
or supplemental cleaners for removing proteins, for example enzyme cleaners, which are
typically used on a weekly basis.

“Molecular weight” of a polymeric material, as used herein, refers to the number-average
molecular weight unless otherwise specifically noted or unless testing conditions indicate
otherwise.

The solution of the invention contains hydrogen peroxide in a concentration that is suitable
for disinfecting purposes, preferably about 0.5% to about 6%, more preferably about 2% to
about 6% by weight, most preferably between 3% and 4%, or about 3% by weight.

Suitable surfactants can be generally described as block copolymers of a hydrophile and
hydrophobe terminated in either primary or secondary hydroxyl groups. A first example of
such surfactants are polyoxyethylene/ polyoxypropylene condensation polymers terminated
in primary hydroxyl groups. They may be synthesized by first creating a hydrophobe of
desired molecular weight by the controlled addition of propylene oxide to the two hydroxyl
groups of propylene glycol. In the second step of the synthesis, ethylene oxide is added to
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polymers terminated in secondary hydroxyl groups. They may be synthesized by first
creating a hydrophile (polyoxyethylene) of desired molecutar weight by the controlied
addition of ethylene oxide to ethylene glycol. In the second step of the synthesis, propylene
oxide is added to create hydrophobic blocks on the outside of the molecule. Such block
copolymers can be obtained commercially from the BASF Corporation under the trademark
PLURONIC® R.

'

| The preferred surfactant is a block copolymer of ethylene oxide and propylene oxide having

| the formula:
s s
HO—{—~CH-CHP—}{—CHEHP—H—CHLHO—H
P | Ethyl P 1
oxide Oxide Oxide

wherein x and y are integers from 1 to 350 reflecting the respective polyethylene oxide and
polypropylene oxide blocks of said copolymer. The polyoxyethylene component of the
block copolymer constitutes from 10 to 90 weight percent of the block copolymer.

Preferably, the polyoxyethylene component of the block copolymer constitutes from 10 to
50 weight percent of the block copolymer. In another preferred embodiment of the present
invention, the polyoxyethylene component of the block copolymer constitutes less than 50,
in particular from about 10 to 40, weight percent of the block copolymer. Most preferably,
the polyoxyethylene component of the block copolymer constitutes about 40 weight percent
of the block copolymer. Surfactants having a total molecular weight of 1000 to about 20000
are preferred. More preferred are those surfactants having a molecular weight of 1200 to
3100. Most preferred are those surfactants having a molecular weight of about 2650.

The amount of surfactant component varies over a wide range depending on a number of
factors, for example, the specific surfactant or surfactants being used, the other
components in the composition and the like. Often the amount of surfactant is in the range
of about 0.005% or about 0.01% to about 0.1% or about 0.5% or about 0.8% (w/v).
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PLURONIC® surfactants that are satisfactory include: PLURONIC® L42, PLURONIC®
L43, and PLURONIC® L61. Specific examples of PLURONIC® R surfactants that are
satisfactory include: PLURONIC® 31R1, PLURONIC® 31R2, PLURONIC® 25R1,
PLURONIC® 17R1, PLURONIC® 17R2, PLURONIC® 12R3. Particularly good results are
obtained with PLURONIC® 17R4 surfactant.

The PLURONIC® letter-number combinations are used to identify the various products of
the series. The alphabetical designation explains the physical form of the product: ‘L' for
liquids, 'P' for pastes, 'F' for solid forms (all at 20°C). The first digit (two digits in a three-
digit number) in the numerical designation, multiplied by 300, indicates the approximate
molecular weight of the hydrophobe (polypropylene oxide). The last digit, when multiplied
by 10, indicates the approximate polyethylene oxide content in the molecule in percent.
The letter 'R’ found in the middle of the designation of the PLURONIC® R series signifies
that this product has a reverse structure compared to the PLURONIC® products, i.e., the
hydrophile (ethylene oxide) is sandwiched between the propylene oxide blocks. The
numeric designation preceding the 'R', when multiplied by 100, indicates the approximate
molecular weight of the propylene oxide block. The number following the 'R’, when
mutltiplied by 10, indicates the approximate weight percent ethylene oxide in that product.

When selecting the structure of a block copolymer surfactant, it is important to select those
that cause very low or no foaming because surfactants tend to cause excessive foaming
when oxygen is generated by the decomposition of the hydrogen peroxide upon contact
with the catalytic disk.
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potassium chloride and the like are very useful tonicity components. The amount of tonicity
component included is effective to provide the desired degree of tonicity to the solution.
Such amount may, for example, be in the range of about 0.4% to about 1.5% (w/). If a
combination of sodium chloride and potassium chloride is employed, it is preferred that the
weight ratio of sodium chloride to potassium chloride be in the range of about 3 to about 6

or about 8. The preferred tonicity component is sodium chloride present in the range of



16. A conmposition for disinfecting a contact lens as clained in any one of
clains 1 to 15, wherein hydrogen peroxide is present in a concentration of
2% t 0 6%y oot . WO 112/21922 PCT/E PII1 / 11179 22pd¥Epé/aomposition
for disinfecting a contact lens as chiainmed in any one of clainms 1 to 16,
further conprising a hydrogen peroxide stabilizer; wherein said stabilizer
conpri ses a di phosphonic acid al kanol. 18. A conposition for disinfecting a
contact lens as claimed in claim 17, wherein said stabilizer conprises

di et hyl ene triam ne pent a- (net hyl enephosphoni ¢ acid) or a occularly

conpat i K.80% & 0.90Me Mypital tanisitebyildets far usedpithe inyention inelude suitabisowalatl about

0. 02% by, | b Lol 1 W L@R 5] ting a
cont act " oGHE Slte 2GRk et B, Hrejehatig SRAF o AR Ly okl et 0 °
buf f er tsulfatesmitates seirtbrates; bsiatés, and phesphitasf mobe preferably sebivotord. 20. A

conmposition for disin i . t i . i 9,
wher ot n Reis efed TREaodEn iRtk Bldeen P Bndhdln sk ol 4

acet at estonipifosfphetiesagelregimersof 50 tb a0 emsnwlkd,ahest prefarabiye?8sto d5act at es, |
car bonat es j carbonat es nd. m xtures.thereof : wherein sai ffer is

o esent et AREA AoRtonB s ElrHh68 8 R8I M e DRty Puflel A g o
cont act HecdisseAsordh avéredreater@nadumtsliPan setdOrth wbevesi n sai d buffer is a
phosphat e buffer selected fromthe group consisting of nonobasic

phosphat es, di basi c phosphates, and m xtures thereof; and wherein said

phosphat Qethsdd @F trbatiny £86mthct 18nd théind MBIRréM dbEIFed R8P oSItIONYare thohRfddt

0.30% 22. A conposition for disinfecting a contact |ens as clainmed in any
one of cWiflimihescope ohtheriniartian. Sushpnetdpdipcamnrisaicontasticd AvoREAteRBWER ovi de
the sol WicAR dhrigosoh Abtbrdidorlerfet® 19 BrdviichiE duRREPIrbdishorVRARE bonBaY d

tonicity conponent is selected fromthe group consisting of water soluble
salts coffitible with ocular tissue. 23. A conposition for disinfecting a
contact |ens conprising an aqueous solution of: (a) hydrogen peroxide; (b)
a buffer conpatible with ocular tissue; (c) a hydrogen peroxide stabilizer
conpr i si Fe eontioting sempetature isi preteried iobe in(the rangeoefi abiou 0Eblemaboah100°8nd (e) a

021 31550 BeaP Rt AL DA AGE i Bofo-E 2P Aol hfe lefatbyf -, ™

wher ei n theaargieyofaabeut 1 °Egteraboutd7°€c tGamtpcting at ersadret amnbignd lenapdngtlieerie veryi de

and pol ypropvl en i | ocks. q: i pal L. 24, A cC osiLtion for

i si b el g RERet, Thelbellecta PRistroP R YT o5 200 BERTRET) bRyl
copol yneThéemtactiRg psefdtabisodcamfohe tigietin (haSahyel obalgnatiminuies bt 8ot I; hdur 1 %
at 500) of babgmo nm 25. A conposition for disinfecting a contact |ens as
cl ai med PRPOPLITSYSOF MOM8: wherein the pol yoxyet hyl ene conponent of the

bl ock copol ynmer constitutes | ess than 50 wei ght percent of the bl ock

copol ymer.. 26. A conposition fo isinfecting.a contact lens . as clainmed in
ooy Come. Do Eaadhsr3an Possniagisd wih HeofiRon B P birietlB s one
tL i am P%lﬂaﬁﬂ@ﬁn@ﬂﬁéﬁ%b@@%ﬁ%‘bﬂh@ﬁbﬁntamir@)thebomaméhé édrl %e ﬁgitﬁ!@d,if%ﬁ e sgl B o1
t hereof and i s present in the conpositign in an anount between about O.

and. aboutxaTRIBIYIHAHEE R containgecdnialnipg Hip solsion andsepisst lengriopb east

di si nf ectdciiGiterrepiVaPéitddposi material fRbRNL leRs.any one of claims 23 to 26,
wherein said buffer is selected fromthe group consisting of sodium di basic
phosphate (Na2HP04), sodi um nonobasic phosphate {NaH2P04), potassium
monobasi ghPbsiinalehdfdiREaton thé@?eé@hf‘ih%rﬁ‘l%nﬁ'ﬁ%ﬂf@ﬁéecﬁﬁ‘éoﬁjﬁh&idﬁmﬁphat e
buffer is present in the range of from about 0.05%to about 0.30% 28. A
conposi t fRAYMEs IO Frmover debis oy dapesitinatetial fronsthgsroptagt lepa ap thesglutipns obthec| ai s
23 to 27 Eej-RuSal hid | i i r.Qvi des
sai d sol FERaRIRCRST heva 08 hEediie SRERURANG ol todRfy AT bNAihgg ich S
conposi t UBIZYIME®.cAftarsuelr contgctingosten, dhe condard lens aptiahallydnaynbemanually robbed ai ns
23 to 28 i S f ; o I L de: % and
0. 109 po 5 Rp1 31 &Veny o8Bl th 3G 6 KRR AR ool hanHal Gt !

pol yoxyeThg tlearing ovethaatesan aléo inbkudb Irinsikg thepens substandially freeipbthediqoidt 40

the. pol  SERMS pe Bt B REu AR Bl o F et &, vt el y 1700 O

The following non-limiting examples illustrate certain aspects of the present invention.



WO 112/ 2(r922 PCT/EPf)1/11179 2~ 30. A nmethod of disinfecting a contact

| ens conprising the steps of: (a) contacting a contact fens with an aqueous
sol uti on wb oanedfective disinfecting amount of hydrogen perapidgiand a

pol yoxyet hyl ene/ pol yoxypropyl ene bl @k copol ymer havi ng the structure:

Ha ~H3 HO - ~- CH~CH~- ~- CH~H~3- ~- ~- CH~H~0O--~-H wherein x and y are integers
reflecting the respective pol yet hyl ene oxi de and pol ypropyl ene oxi de bl ocks
of said copol yner; and the pol yoxyet hyl ene conponent of the bl ock copol ynmer
constitutes | ess than 50 wei ght percent of the bl ock copol ynmer; and wherein
sai d bl ock copol ynmer has a Ross-M | es foam hei ght (ASTM desi gnati on
D-1173-53; 0.1 % at 50C) of less than 1 mm and (b) neutralizing said

hydrogen peroxide by catalytic A nmet hod of disinfecting

a contact lens as clained in CI%I mi iggq%mﬁmﬁn ial d step of neutralizing

conpr i seA quantitpot thedolosing Balidicoraposiliantis prepateal bydzleadiyg tagelr the individaal of

di sinfectl %%ie%}cc ntact lens as clained in Caim30 or 31, wherein the | ens
S

is ready'ng ?)l on into the eye without a step of nanually rubbing the
| ens.

CAAL. AQ. AYIRBePYONEBE A9, A9, AyO. AD. AGL. ALL% AUSSSHL. AL. A9. A9. Al AL. A& A 9. A
LY AL2. Bbditia&%dgpinats dMprdbasicimonohydrate) 0.072

ca] ca] cogEATDAEER P COIPRLF IXRISE] craj car O UL upare | oo ool el eal ca

L #S$" $3$E@WESK)§*QOGOO }.~ytoje [V]]ca]ca] ca] ca] capqabca] ca] ca] cal] ca] caV] ca
] caV] ca] ]é}% ] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca]caljca]ca!}.//0015S6"6
c7| 9998< @%BBBFngKpKKKM\N vqkf a\W]]ca] c& 5] caUl ca]calUca]ca]cal]c
a] cay cahsa]m,],gg],m];,ca] cal ca] ca] ca] ca].ca] ca] ca] cakclliafécal cal cal cal cal NN9
OOPQSSTTT' UUBVWWWKX>YZZ[ f[[Ma__  abc$ezupkfalW]]ca]ca]ca]ca]ca]ca]ca]calc
a] ca] cal ¢rd ﬁé@hma],]fs‘amsa] cadrpﬁe](uéehs %lﬁ@drﬁéﬂn?a%nﬁé@]@@h?éx’ébé@\k&%kﬁ@ @@bm} caj ca

I $ewe; i h i m#m nPrmmnnnno
U] c”a] 22? gg } X asnc (monohydrate) 0.062% sod?um phosphate, dlbasw

UV] cal] c ad\c 1 a : cal] ca] ca] ca] ca] ca
quqRqVan}q\nqr rs sgﬁﬁgm#ﬁ% i 9 % ?g%d/\as})a?bt?%wéc’\a] caV]ca]calcalc

a] ca] c™a] ca] ca] ca] ca] ca] c"a] ca] ca] ca] c’\a] ca] ca] c™a] ca] ca] caU] ca] caU] ca] ca]c
ay ca] cal] ca EXAMPLE 2

| ~~~V"s' *31 ="<Z] { U’\t] gl fa[ Vkfa\ W] cal] ca] caU] ca] ca] ca] caU] caV] cay cal] cajc
a] ca] ca] 6apeal}tt 9] é&] eéqw}%g bqyid sampesitanUs pegpe b:a!}’l@atplea}qgea]afa]eﬂadlwdua
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Y{vql gb] g,@](;gg] cal] ca] ca] ca] ca] ca] ca] ca] ca] \g/étbca] ca] cal ca] cal] ca] cay
ca]ca]ca ca] ca ca] caj c cal ca] ca] ca] ca! Yinmsc f7"

| wr mhc? 0@8]‘%‘8] pe@q%(}wpbnqret@] ca] ca] ca] @dfea] ca] ca] caU] ca] ca]ca] ¢
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10: 18" 100 koo W & () - YocaBC Qs to 1 lter

The resulting solution is an aqueous solution containing 3.50% hydrogen peroxide; 0.077%
sodium phosphate, monobasic (monohydrate); 0.156% sodium phosphate, dibasic
(anhydrous); 0.012% DEQUEST® 2060; 0.79% sodium chloride; and 0.05% PLURONIC®
17R4.

EXAMPLE 3
A solution was prepared in the same manner as Example 2, except the amount of
PLURONIC® 17R4 was increased to 1.0 g. The resulting solution is an aqueous solution
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Fusarium solani
Time Lot No. 63131 Lot No. 62423 Lot No. 81116 Mean Log Drop
Point Inoculum Check Inoculum Check Inoculum Check for All lots
(hn) 3.1x10° 2.9 x10° 3.0x10°
Survivors | Log | Survivors| Log | Survivors| Log | Survivor | Log
Drop Drop Drop s Drop
15 [97x10°| 15 [35x10°( 29 [3.4x10°| 1.9 4.53x 1.8
10
30 |46x10°| 1.8 |54x10°| 27 |27x10°| 20 2.63)( 2.1
10
45 | 4.1x10° 1.9 1.1x10°| 34 [26x10°| 2.1 2.33x 2.1
10
60 [15x10° | 2.3 1.2x10°| 3.4 1.9x10° | 2.2 1.23( 2.4
10
24.0 | 28x10°| 8.0 1.0x10'| 45 [7.0x10'| 3.6 1.22x 3.4
10
Table 2
Candida albicans
Time Lot No. 63131 Lot No. 62423 Lot No. 81116 Mean Log Drop
Point Inoculum Check Inoculum Check Inoculum Check for All lots
(hr) 2.0x10° 2.8 x 10° 3.4x10°
Survivors | Log | Survivors | Log | Survivors | Log Survivor | Log
Drop Drop Drop s Drop
15 | 44x10°] 27 [583x10'| 37 |49x10°| 28 3.32)( 2.9
10
30 |93x10'| 33 |30x10'| 40 [1.8x10°| 33 1.02x 3.4
10
45 1 11x10°] 33 |20x10'| 41 1.6x10°| 3.3 9.7Ix 3.4
10
60 [ 23x10'| 3.9 <10 >44 [40x10'| 3.9 2.11x 4.1
10
240 | 1.3x10'| 4.2 <10 >44 |20x10" | 4.2 1.11x 4.4
10
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Candida albicans
Time Lot No. 95972 Lot No. 95973 Lot No. 95974 Mean Log Drop
Point | Inoculum Check Inoculum Check Inoculum Check for All lots
(hr) 3.7x10° 3.4x10° 5.0x 10°
Survivors | Log | Survivors| Log | Suwivors| Log | Survivor | Log
Drop Drop Drop s Drop
15 NR >5.0 NR >5.0 NR >5.2 NR >5.1
3.0 NR >5.0 NR >5.0 NR >5.2 NR >5.1
45 NR >5.0 NR >5.0 NR >5.2 NR >5.1
6.0 NR >5.0 NR >5.0 NR >5.2 NR >5.1
24.0 NR >5.0 NR >5.0 NR >5.2 NR >5.1
Table 8
Serratia marcescens
Time Lot No. 95972 Lot No. 95973 Lot No. 95974 Mean Log Drop
Point | Inoculum Check Inoculum Check inoculum Check for All lots
(hr) 1.1 x 10° 7.3x10° 1.9 x 10°
Survivors | Log | Survivors| Log | Survivors| Log | Survivor| Log
Drop Drop Drop s Drop
1.5 NR >5.5 NR >5.8 NR >5.8 NR >5.8
3.0 NR >5.5 NR >5.8 NR >5.8 NR >5.8
A5 NR >5.5 NR >5.8 NR >5.8 NR >5.8
6.0 NR >5.5 NR >58 NR >5.8 NR >5.8
Table 9 \
Staphylococcus aureus
Time Lot No. 95972 Lot No. 95973 Lot No. 95974 Mean Log Drop
Point | Inoculum Check Inoculum Check Inoculum Check for All lots
(hr) 2.0x10° 2.0 x 10° 1.9 x 10°
Survivors | Log | Survivors| Log | Survivors| Log | Survivor| Log
Drop Drop Drop s Drop
1.5 NR > 5.8 NR > 5.8 NR >5.8 NR > 5.8
3.0 NR >5.8 NR >5.8 NR > 5.8 NR >5.8
4.5 NR >5.8 NR >5.8 NR >5.8 NR >5.8
‘6.0 NR > 5.8 NR >5.8 NR > 5.8 NR > 5.8
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Three lots of the formuiation of Example 2 were tested and found to meet the requirements
for preservative efficacy with a re-challenge.

EXAMPLE 7 (Comparative)
A study was conducted to compare the protein cleaning efficacies of one solution each from
Examples 1, 2, and 3; and two other peroxide systems; namely, EasySEPT One-Step
Peroxide system and OXYSEPT 1 STEP (Ultracare Neutralizet/Disinfectant). The solutions
of Examples 1, 2, and 3, and the EasySEPT One-Step peroxide system each involved a “no
rub/no rinse” 6-hour disinfections and neutralization system.

The study was conducted by an external, independent laboratory (Bio-Concept
Laboratories, Inc.) using a Ninhydrin Assay (Bio-Concept Laboratories SOP # TM-00051-
01) to compare the remaining protein on the lenses after the regimen to the amount of
protein loaded onto soiled lenses.
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The results of this study are put forth in Table 6. The protein removal effectiveness shown

by the solutions of Examples 2 and 3 showed significantly better cleaning efficacies than
EasySEPT One-Step and OXYSEPT 1-STEP.

Table 11
. Protein Concentration Amount of protein
Test Regimen pg/lens removed (%)
Example 2
“no rub/no rinse” 6-hour 115 29
disinfection and neutralization
Example 3
“no rub/no rinse” 6-hour 108 34
disinfection and neutralization
Example 1
“no rub/no rinse” 6-hour 112 31
disinfection and neutralization
B&L EasySEPT One-Step
“no rub/no rinse” 6-hour 128 21
disinfection and neutralization
OXYSEPT 1STEP
“no rub/no rinse” with tablet 6- 154 6
hour disinfection and
neutralization
Soiled Lenses (no regimen) 163 -
EXAMPLE 8

Studies were conducted to assess the contact angle of the Example 1 formulation versus
the Example 2 formulation on Group | and IV soft contact lenses (FDA categories). Group
IV is distinguished from Group | by having higher water content and being more ionic.
Typically, Group IV lenses have a water content greater than 50% by weight. The contact
angle of phosphate buffered saline was then measured. The second study evaluated the
contact angle of “fresh” lenses directly out of the package. The contact angle of both the
Example 1 formulation and the Example 2 formulation were measured. The results put
forth in Tables 12 and 13 indicate that the formulation of Example 2 has better wetting than
Exampie 1 in both studies.

Table 12
Lens type Example 2 Example 1
Group 1V, vifilcon A 38 66

Group |, tefilcon 36 45
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Table 13
Lens type Example 2 Example 1
Group 1V, vifilcon A 43 83
Group |, tefilcon 32 60
EXAMPLE 9

Shelf life studies were conducted on 3 lots of the formulation of Example 2. The
solution was bottled in bottles currently used in the commercial version of the Example 1
formulation (AOSept®). The samples were placed at 25 °C, 35 °C, and 45 °C. The results
indicate that the solutions are stable for at least 18 months.

Example 10

The following seven solutions were prepared to assess the foaming tendencies of
various surfactants:

Solution A = Example 1 (no surfactant)

Solution B = Example 2 (0.05% PLURONIC® 17R4)

Solution C = Example 3 (0.10% PLURONIC® 17R4)

Solution D = Example 1 with 0.01% PLURONIC® F-68LF (“low foaming”)
Solution E = Example 1 with 0.02% PLURONIC® F-68LF

Solution F = Example 1 with 0.035% PLURONIC® F-68LF

Solution G = Example 1 with 0.07% PLURONIC® F-68LF

Each of the solutions were placed in a separate commonly used disinfection cup (AOCup®
with AODisc® and covered with an AOCap®). The AODisc® Is a platinum-coated plastic
disk that catalytically decomposes the hydrogen peroxide, generating oxygen gas bubbles.

Solutions A, B, and C showed no significant foaming at any time within the disinfection
cycle. On the other hand, Solutions E, F, and G all caused foaming and overflow out of the
container within 60 seconds; and Solution D caused foaming and overflow within 90
seconds. These results indicate that PLURONIC® F-68LF Is not suitable as a surfactant for
use in all hydrogen peroxide systems.

The intellectual property rights to this invention are defined by the following claims and
reasonable extensions and equivalents thereof.
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hydrophobe polypropylene oxide blocks of said copolymer; and the polyoxyethylene

component of the block copolymer constitutes less than 50 weight percent of the block
copolymer.

5. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 4,
wherein said block copolymer has a Ross-Miles foam height (ASTM designation D-1173-53;
0.1%, at 50°C) of less than 1 mm.

-6. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 4,
wherein said block copolymer has a Ross-Miles foam height (ASTM designation D-1173-53;
0.1%, at 50°C) of about 0 mm.
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7. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 6,

wherein the hydrophile constitutes from about 10 to 50 weight percent of the block

copolymer.

8. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 6,
wherein the hydrophile constitutes about 40 weight percent of the block copolymer.

9. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 8,
wherein the molecular weight of the hydrophobe block is from about 1200 and about 3100.

10. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 8,
wherein the moiecular weight of the hydrophobe is from about 1000 and about 2500.

11. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 8,
wherein the molecular weight of the hydrophobe is approximately 1700.

12. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 11,
wherein said surfactant is present in the range of about 0.005% to about 0.8%.

13. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 12,
wherein said surfactant is present in the range of about 0.01% to about 0.5%.

14. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 13,
wherein said surfactant is less than 0.1% by weight of the solution.

15. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 14,

wherein hydrogen peroxide is present in a concentration of about 0.5% to about 6% by
weight.

16. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 15,
wherein hydrogen peroxide is present in a concentration of 2% to 6% by weight.
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17. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 16,

further comprising a hydrogen peroxide stabilizer; wherein said stabilizer comprises a
diphosphonic acid alkanol.

18. A composition for disinfecting a contact lens as claimed in claim 17, wherein said
stabilizer comprises diethylene triamine penta-(methylenephosphonic acid) or a occularly
compatible salt thereof; wherein said stabilizer is about 0.006 and about 0.02% by weight of
the composition.

19. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 18,
further comprising a buffer to maintain said composition at a pH of about 4 to about 9.

20. A composition for disinfecting a contact lens as claimed in claim 19, wherein said buffer
is selected from the group consisting of basic acetates, phosphates, borates, nitrates,
sulfates, tartrates, lactates, carbonates, bicarbonates, and mixtures thereof; wherein said
buffer is present in the range of 0.001% to 2%.

21. A composition for disinfecting a contact lens as claimed in Claim 19 or 20, wherein said
buffer is a phosphate buffer selected from the group consisting of monobasic phosphates,
dibasic phosphates, and mixtures thereof; and wherein said phosphate buffer is present in
the range of from about 0.05% to about 0.30%.

22. A composition for disinfecting a contact lens as claimed in any one of claims 1 to 21,
further comprising a tonicity component to provide the solution with a tonicity of from 50 to
400 mosmol/kg; wherein said tonicity component is selected from the group consisting of
water soluble salts compatible with ocular tissue.

23. A composition for disinfecting a contact lens comprising an aqueous solution of:
(a) hydrogen peroxide;

(b) a buffer compatible with ocular tissue;

(c) a hydrogen peroxide stabilizer comprising a diphosphonic acid alkanol;

(d) a tonicity component; and

(e) a polyoxyethylene/polyoxypropylene block copolymer having the structure:
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polyoxyethylene component of the block copolymer constitutes less than 50 weight percent
of the block copolymer.

26. A composition for disinfecting a contact lens as claimed in any one of claims 23 to 25,
wherein said stabilizer comprises diethylene triamine penta-(methylenephosphonic acid) or
a occularly compatible salt thereof and is present in the composition in an amount between
about 0.001 and about 0.03% by weight of the solution.

27. A composition for disinfecting a contact lens as claimed in any one of claims 23 to 26,
wherein said buffer is selected from the group consisting of sodium dibasic phosphate
(Na HPO,), sodium monobasic phosphate (NaH,PO,), potassium monobasic phosphate
(KH.POy,4), and mixtures thereof; and said phosphate buffer is present in the range of from
about 0.05% to about 0.30%.

28. A composition for disinfecting a contact lens as claimed in any one of claims 23 to 27,
wherein said tonicity component is sodium chloride and provides said solution with a tonicity
of from 250 to 350 mosmol/kg.

29. A compositlon for disinfecting a contact lens as claimed in any one of claims 23 to 28,
comprising from 2 to 6% hydrogen peroxide; and between 0.01% and 0.10% polyoxy-
ethylene/polyoxypropylene block copolymer; wherein the polyoxysthylene component of the
block copolymer constitutes about 40 weight percent of the block copolymer; and wherein
the molecular weight of the polyoxypropylene block of the copolymer is approximately 1700.
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