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PCT/ US96/ 18837 DUAL NEUTRALL ZATI ON SYSTEM FOR | ODI NE
TREATMENT OF CONTACT LENSES
BACKGROUND OF THE | NVENTI ON 5 Field of the Invention

This invention I to the field of contact |ens treatnent, W&E'F
particul arly re\KJQPZ’%&?% contact |ens disinfection, and especi B %?7(33

to the neutralization of i odi ne disinfectants used to treat cont act

lenses. In some aspegys, d\“@hﬁmflzmlorsr's TEM POR H#h@fkéﬂi@&?& bp the

si nmul t aneous cl eani ng an rsirnfectiggp enses usSi ng i odi ne
. i ACT NSES

as the active disinfectant. scription of the Related Art

lodine is a well-known disinf eg{\bggkeﬁ%dw \%I@ﬁo‘r@ef ul against a
variety 15 of organisns, including viruses, bacteria, spores, yeast,

mol ds, pr ot ozba. Eitidwofjthe Invention, ~ nematodes and the |ike. Because of
the wde range of di Sllhﬂfit?\%{nlli&%lgtgpf%t}hé ki ?tscoplagtqén@?_{gatmem andh‘ﬁ%eb een
suggested for use as a contact [ens di Sinfectant. wevet, iodine is a
strong i rparticalatly edlatésitgbanacckncdisibfectionoand egprdallyagiatesdoehe used i n
concentration regui fOo: . odisinfection, r ni mal _proteins and
ot herwi se be har%ﬂf{l.ﬁ neorf éofdglF g’,sm eg%itﬁél (sae%otf) "%% cog? ql""g%t 2"n el ezﬁt(rgrﬁ%{so t he
eye, iodine is pnehtiornfuithermelatestalthesbouliaeéons eledning add disinfeatcined cbresrs lenses i s

inserted in {fe &% iodi C t hods di sclosing the neutralization of
i odine as a cont acgi?dénr?sasgics?fw éigfnger? angre known. See U.S. Patent Nos.

3.911, 107 and 4,031,209 to Krezanoski. Both patents di scl ose
neutralizing the iodine in solution by slow dissipation nmethods and use 25

conpounds sui tatﬁg for.h Eg !gn?,ﬁm mal use. The neutralizing solution
favored by ripfion SHER, ns sorbic acid and EDTA

The Krezanoski pat enidimlispwel-bowosisinfanpgaygedsknkwovwnbeasefaldehiostiadarietg t hat

al denydee, 150 o AR incRETEE. Bydrdr B VAR ARIS BB Rl S nones.
hydroxy acids, <ewatedes agdthe likari Broawme blihe widelririge efdisinfhdting vifabitides, iodime f hy dr vl
have been f ound THotean aftBlyed fruse Py aR AN el R0 S8 e it P cr one
rates. Many sucliriconpdighersontehiratives sraitrhayf svbénarssd i 0oncentration required for
disinfection, destroy animal proteins and otherwise be harmful. Therefore. because of
20  the potential harm to the eye, iodine is preferably neutralized before the disinfected lens
is inserted in the eye.
Methods disclosing the neutralization of iodine as a contact lens disinfectant are
known. See U.S. Patent Nos. 3.911.107 and 4,031,209 to Krezanoski. Both patents
disclose neutralizing the iodine in solution by slow dissipation methods and use
25  compounds suitable for human and animal use. The neutralizing solution favored by
Krezanoski contains sorbic acid and EDTA.
The Krezanoski patents also disclose compounds known as antioxidants that
destroy available jodine. Examples of these compounds include alcohols. aldehydes,
alkenes, alkynes, aromatic hydrocarbons, amides, quinones, hydroxy acids. sugars,
30  amino acids, sulfites, thiosulfates, sulfhydryl containing compounds, and
polyunsaturated organics. Solutions of such have been found to destroy all of the

available iodine ar different rates. Many such compounds will be satisfactory for
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PCT/ US96/ 18837 ¢ various industrial purposes. However, safety and
ti ssue tol erance requirenents restrict " the nunber of conpounds

sui table for human and ani mal use. U S. Patent No.
4,312,833 to Clough |ssued January 26, 1982. also teaches a ~ met hod
of d|S|nfect| | enses using iodine. In Cough' s pro@CTRASIIBRTact

| enses 5 are contacted with a solution containing iodine and a
reduci ng agent capabl e of reduci ng the avail able iodine level to

substanti al |y 2BPgsinfustrialpyepogss. Howpveasaferyandtissue tlerance requirements restricy

tenperature of the mmMbétoflcBmBsUngs fultatfie fof RindnQdll BmhiSsPr €Sent as an i odophor
and the preferred organic reducing agent is sodium formate.

Anino acids have beHr Baent Ng 434283340iCleush isgiaddanuansit, d953ealsostezrbes &nown t o

10 have been nﬁflﬂﬁbﬂ@i&h&mﬁ@%ﬂﬁ& ®sds QlingDGink. nln(‘@f)@sh %%c@gn&n 2 {]ler?sggt act
| enses, alt the oxidation reaction of histidine wmth an excess

of iodine i dg‘?c‘ﬂ%‘é‘é‘a" WHb & sqlufing comgining iodine anshyteduging agent cgpablg]of "The
Subst i tution RedGéih@he abailkhlsiokmb el ?&Q;b%ﬁﬁnﬁe?&fn atfﬂléj&%f’igi Tg,ggg)s e

Derivatives Wth |odine." Tetrahedron, Suppl

dr awback and: 38 agempegaters of figra 20°gb a55Gc ﬁhca@dﬂm’: stprmrn @s ansxoddfpeotf odnat i on of
an oxidation pgRAMGrdd §ﬁ§ brown degradation product.
Schutte, L., and(ill—lavrr n}bgéan’lgjrédwﬁggﬁ&m)a a fogtﬁﬁ&eactl on of Histidine Wth

| odi ne," Recuei l 86*13853992ha('§_%ﬁ)xseﬂm béugnlizeindiret iHjatdoe itrveknown to
Iferr]- degi@daﬁd ) oduct s included carbonate,
i odoform _oxal | (\:I g_%:?’ rwl%gﬁ%gﬂedgor usam Ye x‘%&xal or contacl lunses alﬁug nal Iy,
they studied t the oxidationireastiondf histidine with mgéseot‘jedmwatdnsmesad umlalpapegb)t he 20
i odi nation of $ihgkaRl NEa & Q LDItate,
probably a diioce al, 'ﬁg S'ugg’tlmtlgllx RL%LS'P&#I—?Q%aﬁdS m%fh%rfa iddd { €he
further courseD%ﬂ"a'ﬂ‘@a(‘,Ylﬂdndlmt‘[_mehjams(SuPpl 7, pp.20GGES 1 HASL Katedkavﬂiacldl ne

met hyl ester figl.kigug, t n dof orm i
formed during t| tusl eg?nétgdaz{)lifegé\cgqg I"Et%ﬁ% %tﬁpt&% é‘f}) ?8’?\8’8?8%’" EMHCtrﬁiatand
hi st ami ne.13  decomposes to a brgvedegrddation jirddiict. " React i on of Povi done-1 odi ne Wth
Am no Acids and O “ edi ng of
Ao At s And * Behudi aldTRERY., Zhobog Sithdafibn REATROY T wicime RGEC, 19 O
Kent ucky Col | dgdingf _ﬂmﬂ ﬁﬁ&gﬁ 3q_24k96rigﬁmh¢r mvesngateKelretIudkgradaﬁ&ﬂé’:‘)hnsndqnar ts
st udi es of thqa anm no a pepti des
and ot her bi ol ﬁ@&\{c'tﬁ h?dcedgﬁgénq%b%ﬂéfgﬂ:? %ga'*Cﬁ.Egﬁm onnéa an >:/osdt%d |pﬁ%duc'tsyr Beine
and t r ygkdsisioasilyr bacstedied/the feaqrions efsome inidiznle demiragiresagumigthof t he ot her
conmon  anizao %lnattaﬁbﬂﬁstérﬁﬁ‘lg bheaﬁ tl?lf@rmaﬁ&r fqrb%xm &§c1?1?a§é3 ﬁlrotbab?\h q%g cysti ne,
glutamc acid, glyci ucl ne eny | ani ne,
proline. seri rl?éﬂdut-‘thhe%wscreed a'H!di disadliedein ;he(ﬁnrchencnurse of reactlrcmad;tt\yas also
-2-

suggested that histidine methy! ester follows a different reaction path as no iodoform is
formed during its degradation as with the oxidation of histidine and histamine.
Alexander, N.M., “Reaction of Povidone-lodine With Amino Acids and Other

25 Imponant Biological Compounds,” Proceeding of the International Symposium on
Povidone, pp. 274-288 (University of Kentucky College of Pharmacy, Lexington,
Kentucky, 1983) reports studies of the reaction of povidone-iodine with amino acids,
peptides and other biclogical molecules. Methionine, histidine, cysteine, tyrosine and
tryptophan reacted with povidone-iodine, whereas all of the other common amino

30  acids (such as alanine, arginine, aspartic acid, cystine, glutamic acid, glycine,
isoleucine, leucine, lysine, phenylalanine, proline. serine, threonine, and valine), did not

react. - -
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PCT/ US96/ 18837 ‘ In addition to disinfection, the contact

| ens shoul d al so be cl eaned of any debris. This debris is in the
formof |ipids, nmucins and proteins that accunul ates as a result of
normal contact €@&pfmegssar . Surfactants nmay renove the | ooser bgg.gﬁ,sgggg;;

but an enzyne, or a conbination of enzynme and surfactants, may be needed to -
renove 5 protein which is harder to renove. C eaning and disinfection
may involve two sepamalition to dnsmfec%Er?Pﬁ: é%xta@t l&xﬂ%h&]ld?ﬂﬂi iAW iyg i1 st

but may be perforned_sinultaneously wt certain disinféctants and
enzymes. Si ngl ede¥iep Thiy debsisds in thedorm of u@é! ancing prdprojeiag that accumulates as a

conpl i ance rat eresult of normal contact lené\Wedr N Shrffe AT hy CAHR eI RGEsel BB adbe@! S Wi th
the rubbing that typically 10 acconpani es creanlng and the rinsing that
is often requi r B 2P gnaveRoRFce qampintiosiof ergyme and surfagspnss May bepeededspiremaveom t he
lens. A singbe ﬁrb&ih @ﬁ.aa;alhmeae%nmvsl Bfefifitg 488 dRINRIEN Why ilvdMR two separard UDDI NG
or rinsing ist many contact |ens sol ution conmpani es but
currently, no Steps W“hs‘b? eleﬁnms osqyEringduss btmaychstperfermed simultaneeushiewith r enent s.
There are many SQRURiectind i HHEC SioAep SN hmrfsafsﬁnﬁmrre%t froma 15
contact |ens. q§§%¥ cl eaners usually cGntal surfactants. WeeKly cl eaners
usual l'y 1gficA rt-.ot eol yti c enzynes. Both types of products usual |y
require the lenses tg, th a daily
cl eaner, the rub and i Pﬁggo%%%nucroélﬂﬁé?:@g;sﬁgQea{lé Qz?ﬁﬂe@]b%ﬁ%{%?ﬁ? Awhile with

t he enzymat 1¢  ceempanies glegningsiad the nnsmmm inoRen|remirediwemsvemmy residual  occur
prior to inserthQn. Y 4t o | e of

El ani ng et hodulaay” fan offie il & bl SuiScestile amt disinfepriag sAn PR P

No. 3,907,985 tfébmm'lfmsms§umogequnb€qm?@81€n51®m50n mmnieshe corendy.dioscl oses
an ophthaln1c SBlutbh QR &AM LleShiiAG ol ution of polystyrene

sul f onat e haV|ngu ‘ a ol ecul Ql%ﬁs gﬁﬂmﬁéﬁmeen 75, 000 to 10, 000, 000,

and preferably pol ydhérgiaeermeany demts on rhe markefTthat repbyetsidredsbridifon os ed

provi des a jsubrdpfalleRN t a eyes al ong
with providing amf]eeanl %aﬁ?ﬂ%h@?h&ﬁly%h@% su'tf&ta“s %&%&ﬁgner %"al

conpri ses the $Pwpsg Pcﬁteﬁxs&‘kerm@ea BGhSVPFm&MUQqahsM}' requirestbe lsmsearo Heol | owed
by rubbi ng bbEé‘Endr‘?rE [ yee Lnsing the
| ens wi th wat erru ﬁd et i %Ihqedap%g%ﬁéimg?%t e%f{%ﬁ@#‘:@%éyol ¢l osed

regi nen cl eane@’st!'&ﬂ‘?’swh‘ledmﬂ thrergymatic gleaner.\Gerinsig remove ang fragddbrigmaescri pti on
of protein remydh pridlo i insertion ofthe lle&q}ltg(?hé e§'ea highly effective contact Iens
di si nf ect ant fron1? he perspective ntimcrobial efficacy but

i odi ne di si?2fif ect antAB?WWH#&WW@M@QEWQU@@R@@% osrprovided in Uénses.

Per formance of payshels opyols a,s;mﬁim?ueq 's%.?xlzrﬂﬁ 3 DI7K" 2RI Ice Sl {1 cul !

to control because neutralization Jh y depen
li ght Condl t i offsophthalmic solution comprising an aqueous solunon of polystyrene sulfonate having

a molecular weight between 75,000 to 10,000,000, and preferably polyethylene glycol.
The solution as disclosed provides a lubricant and cushioning effect to traumatized

25  eyes along with providing a cleaning function. The cleaning method disclosed
comprises the steps of soaking a lens in the ophthalmi¢ solution followed by rubbing
the lens between the fingers and subsequently rinsing the lens with water. Although
the reference stated that the disclosed regimen cleaned debris from lenses, there was no
specific description of protein removal.

30 Iodine is a highly effective contact lens disinfectant from the perspective of
antimicrobial efficacy but iodine disinfectant systems have a tendency to discolor
lenses. Performance of systems such as those disclosed by Krezanoski is difficult to
control because neutralization is highly dependent on ambient light conditions.

-
-
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PCT/ US96/ 18837 : Mor eover, sorbic acid can be irritating and sorbic
acid solutions may have an undesi rabl e col or.

Current reginmens for the care of nondi sposable, soft contact |enses
typically requi re several conponent products: a daily cleaner, a
weekly cl eanerv,voamg?? 5 disinfectant. Regimens conbi ni ng R&E8I896/18837

cl eani ng and di sinfecting are known, but nore effective and

conveni ent care regi nens_have | ong been sought.. _

SUMVARY OF THE MIRIGRYET: SeRtic apfyl can be irritating and sorbig peig selutiphgymaubaye @ scover ed t hat
it is possible yngestthld dlora Saf e contact | ens cl eani ng and

di sinfection systemutilizing iodine and a_dual neutralization systemthat

i nsures conpl et e ne&UFSItiresinens for she qarsofingetispasalet 19ftrrniaci danses tyrically scol or ed
lenses Wth  require SeveRiPEdMWdhert bfbafict@la A1 clefifdr, Afwebl§ clefi@l, HEda there is no
need to soak the contact |ens for 15 extended periods of tine to

conpl et e i odi ndlisingstant| Regimens pombining weekly clegningand disinfectiogpreggnown, but  t hat t he
di si nfection syeorelivd dili SoiveNER bire Regifiohs fve dGRibkaH oWz OMbi ned wi th

sul f onat e pol ymer to clean and disinfect in one fast, convenient
step, elimnating the need for a separate weekly cl eaner.

The disinfecting systemof this invention contains an i odophor and a 20
neutralizing solution which coginaMaRY We TREUENAENEBRNS. One neutralizer acts
al nost i nst ant aneously (reaction between the neutralizer and
avai | abl e i18dine will be _conpleted in | ess than about 5 seconds,
preferably | ess thalihas ravchearjliscovered thetibisgossible to employ p 53fp cantachlens sl ower ,
over a period 1 : - af Ll adl I i e system
i's such that ag{e?r{/megr#ﬁggi%wg&g\n&] %ggggglt'ﬂag ’g‘?gjélél’% g(@? ?‘rﬁis‘ﬂﬁg%&gpn 3}1‘5%33}1}‘% e

i odophor 25  HWeéres eamrieteeaytrpligationaf thededine withirtually, oe discoidredensen eWithal i zer

gradual I'y neut Eﬁ’ldl'g\ﬁﬁ riin&cg tHe end of the in@n.rtﬂér@ istnla%gedatk 'sQA&ﬁh&&Jﬁta%F&?JeﬁF'g ¢

L~

Fas : e f%g
disinfection to occur. lodine disinféction occurs in a mat
m nut es. AhSi npeendahperipdpeliimerp compleigiiogdinefnewrrdlipgiony i thanalssfbeemdiscoverednt i on

i's the rimse biddfec@nYism of ki riq[vg;n nzrﬁfaggt: bQRati cnftiRb thitﬁisullf'&ﬁ{eus ion of

the rapid neutralizer in . a neutrali sol ution neutralizes residual
i odi ne on t he pelyaerdo cleprpand disinfactis ene fiprecay@enient steps eimingting ake ngedfosaf e to be
inserted i nto {(dagrafRNGRKIPR[an¥Pr N. The di sinfecting and

cl eaning systemof this’invention includes the disinfecting system
descri bed above andfhgdifinfecangsysigmiofithisiitestien conains ap iodephoeandiaon of t he
cleaning 20 g SRR Buribid wiieH cdhtfirls b Hewftfalider< Vne néuchliifes 80 Litholtr ©f erred .

cl eaner is a sulfonat ] ) . o -
instantaneously (reaction between the neutralizer and available iodine will be

completed in less than about 5 seconds, preferably less than a second). The second
neutralizer acts slower, over a period of minutes. The amount of iodine provided in
the system is such that active iodine will be at a disinfecting level after the iodophor
25  and rapid neutralizer react. The second, slower neutralizer gradually neutralizes iodine
at a rate that allows contact lens disinfection to occur. lodine disinfection occurs in a
matter of minutes. An important aspect of the disinfecting system of this invention is
the rinse that occurs after disinfection is complete. Inclusion of the rapid neutralizer in
a neutralizing solution neutralizes residual iodine on the lens during the rinse. The
30 rinsed lenses are safe to be inserted into the eyes and worn.
The disinfecting and cleaning system of this invention includes the disinfecting
system described above and additionally includes a cleaner. Selection of the cleaning

component is not narrowly critical. A presently preferred cleaner is a sulfonate

-4-
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PCT/ US96/ 18837 pol ymer, particularly polystyrene sul fonate. The
cl eaner is preferably such that the cleaning is acconplished.

simul taneously with the disinfecting. Still nore preferably, t he
cleaner is capglloipghsremoving debris fromthe contact |ens Vgdfgidesss7 )
rubbing. In the : nore preferred aspects of this invention, separate
weekly cleaning is not necessary for 5 the care of contact |enses.
Lpeﬁgreagrt;()d' ”e;%yxﬂ’ér ;;apt dﬁﬁ*l@}!&%}'rgﬁ’sulwﬁgtedlrﬁg %ﬁlﬁ#i?‘ﬂk&éﬂéﬁ?ﬁﬁbgﬂ dtlﬁ?’l o
provided is suc‘ﬁe@waﬂs a&cqm;sh?ﬂéwhﬁgously with the disinfeetinge $Hill moregreferablyne
initial rapid ngubicall 2 1da08 of SHblHRdAbRs FbRAohract 1EnsUi@ut Bbting. In th
preferably included in @%}da E ' Qlowe\s/er oth etrwclnesanerg may gbenl r?cl uded
in either 10 momqufqmdewegs of thxstnrvemmmepmtpz\renlgy geAningiinspt neeessafy for be

apparent to i1l in . the art. I n anot her -
enbodi ment o ﬁﬁ?tszar?%eégﬂﬁ%%ﬁ&l odine is provided as a stabilized sol ution.
A probl em wi flinonesimbgdistrtinif Milvieeeniiad theelisidéctani, drdineas peefarabit act | ens

di si nf _ect ant i }rg‘gé’e%doagg?ablet The a. ogg'd?gctgg%%gﬂtpgﬁdegﬂ%uﬁith&Lﬁdd?s rﬁgcjft“%' ons are

very hi gh conpare he concentrati ons ure

cont act | enses.anfoynt remaingdfier the inithi tapidendutialigitioe. §|df0mtb9hylersolf used, are
opht hal m ¢ use 1 fypically
contai n about &%mg‘(‘j@ﬁm}rhﬂ?g & QQY’%‘%{ ]%%Pclg&@s g?’r?glggdolF’)tJé? i|wgns

i ncreases a¥ cohewbierartin thnsetanahzmgadhmw as will be apmmw orteed @rdingmedkdl in Cont act
| ens di si nf ectl however, requires only about 50 ppm i odi ne. The
vast excess of |od‘t ne in stabilized solutions increases the incidence of
lens 20  di scdhesclier embadient ofithis éwveraioenibdinmis provided ad 2nabilizvhsniutissi ng t he
di sinfection s ) o ctah; 1y on ., W

sol ution, the ?ﬁgb?eﬂ ‘Q{S? usrl%?pslmgd& ?dl so?uu% sa@ a\@oﬁtpct?engé?@fgl: éqggafr)tg uce t he
avai |l abl e i odi neﬂnnmos¢mb&tlohzef‘du$dolmtxDMe temy higiveinmaredqmiheednq‘emranons

contact le di_si t i er is

sel ected t(r)B rgdug}téé%r#ﬁ%}?cggog"éaﬁpﬁn M zaqle’(‘)g%]:p’ Qﬁb@eﬁ‘{&ﬁrﬁﬂgﬂ érﬁgéé for lens
di si nfection. lophthiimg wsertnmcsmfieomh aboﬂSlOO tb H 800w iodine analrtgpically chreaippioont ded i n
tablet form aI b&ﬁﬂgnadﬁxesﬂ\l t%xht&gf lo§m§ E&lunon?xrn@lfegﬁreg gsdt:otzcentratrons are.reduced fhe
present lens clea ina single
step. It is eabylowoheasbvw t(]?onalcslhrcsrdﬁsnrdmunthowvet irerptire ey arbedt 50Tgpen | enses
are disinf ect e@'od,rﬁ The & 942%&2& BFbliNEin BN GRER WcPeall HholindiadhEs S| SNSES
are cycled throu Nl enses that Aare nore
conf ort abl & V\ndtstpl¢retsm aeymdmlerettrwbn mrthe 8. When using the disinfédipOFSR BT 3

PCT/ US96/ 18837

this invention with a stabilized iodine solution, the amount of rapid neutralizer is

selected to reduce the available jodine in stabilized solutions to levels required for

contact lens disinfection and the amount of the slower neutralizer is selected to

complete neutralization in a time that allows for lens disinfection. In this embodiment,

25  the neutralizers may be provided in tablet form, although a solution is still preferred.

The present lens cleaning and disinfecting preferably takes place in a single

step. It is easy 10 use with a short amount of time required. The lenses are disinfected
and effective cleaning occurs every time the lenses are cycled through the regimen.
This results in lenses that are more comfortable, with less eye irritation.

30
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The di sinfecting
systemof this invention conprises three conponents: an I odi ne
conponent and two neutralizing conmponents. The iodine conponent is 5
preferably provided separate fromthe two neutralizing conponents. In the
enbodi ment of this invention where the neutralizing conponents are used to

rinse WMOY7B6%P i odi ne from contact | enses, the neutraPCHIBRE/18837
conponents will preferably be prow ded as a soI ution and the iodine
conponent will preferably_be provided | et .. However, in

anot her preferred embodi neRT WH%CEWMP&JH%H@V%E% 10  conponent

i's provided as a stabilized solution and the neutralizing conponents are

provided in tabl et orngxviedting Vsith dTthiimvehiisOEIMIraEs thiek Eoronlthy ads a
solution. Stabilized i odine solutions are we|l_ known in.the art and

will not be fufadiiEcoORBIERS 398 v agugraliztgeromponents. {The iodips gajppenent is opean Pat ent
Publ i cat i ons NupRedrabfi/Stovided Searkta Gbm the WoTRutkhli¥ing component€ Nnithd €d " An

Opht hal m ¢ Preparation Conprising a Povidone-|odine Solution.", 15
lodine i s pref @Plaqﬂ"pe%f’ﬁ\?lsa@'amw “dﬁ'ei‘B%I’@ﬁHHﬂfz'" L RATPPRSAS BFFoHsed MAS%r ovi des

active iodine kHQﬁﬂalWxﬂﬁd&ﬂcdn&cﬁlk’ﬁs&@me%em?di:zn% eorh;;bnémwmrp?e?eram{(wvent 1on.
| odophors are commercially avail abl e and rovid nown anount

of active iodi R@videdasa selution and ¢ mévogmpqaemwﬂéw%w bgirsyiledphdy i n aqueous

solution. It igyhel HGv&aLr, ‘iMBthEPﬁe@ﬁéd hfbodiment of‘tﬂgin%hnb§ ihSs@pasi bl e for
the disinfection properties noted in the solutions of the present 20

i nvent i on. 19 hecqmpeners isprevidedzns & gtabifized SP‘H@O'i a9d BHSHISHITZIBING CRRPORARS fM8e act i ve

i odine free rov:décf‘int‘tkb?et%Pdeepfbrﬂ@raQleBlﬁG(H )sf‘ewaw,ﬁ;s%rsaﬁﬁoﬁ Giabliizedie total
avail abl e iodine in the sys ticularly useful carriers that

associ at e w t hiofiselpelutians are el tkaowmig dlistast and ik Qs e Tugther describgdiharet §eeof  hi gh
mol ecul ar wei gfaf e:&?rlp)’e”ﬁbﬂoﬁedﬁgfaf%m lﬂlbﬁcaﬁliﬁNuﬁ&r&b@ﬁm\ﬂﬂéﬂ:rm{akm V.,

synthetic polyners. Preferred synthetic polynmers aré pol yvinyl pyrrolidone
and 25  copol §witled At Opishajmic Rydpargtjon Gomerisiag 2$'gidongs! °9‘P"P1§4""%ﬂ§‘et ate

pol yvi nyl pyrr ol i dqpgine is prererab@@rxm&yds aemamolrdme.oa&@@f fhdéades pol yvinyl
al cohol s, am des and phenol's ecif exanpl es of i odophors useful

in this i nvent3cre iodinf uprn splyrignis myitaple foraist iahrorrrsstr iRgention. lodoppers gt ny |

al cohol -i odi negoaRUr NN WLlla%mm%%e 204b W8 amb\h ¥PAHVL ioliid fér @lee- | 0di ne,
pol yvi nyl nor phol one- i od| ne, pol yvinyl caprol actani odi ne

nony| phenol et Hedgnhat eampiry upppdisselingdpaqusus seluren: Hi is elieved that the active

bet acycl odext ripfind quésasns,ue for the BiRhREORHropehRE e&e& mxe/ma.aya &rmee present
condensat e-i odi ne, and et hoxyl ated | inear al coh ine, with

pol yvi nyl #r riBYenteh cthederinfcasiosiared Wi éh%ﬁ’iﬁph?fr‘é’f'@}ef‘ apd ‘hﬁ\ﬁc‘%\ﬁ indmefenef i t
Of using pol yVih ihelsoRibe fre LIRBAely el tolhs A Gorell SSAIRbRGIdidtn Y Sfstll. | S T hat
t he pol yvi nyl
WD 97/ 26923  Particularly useful carriers that associate with iodine to create iodophors include a
PCT/ US96/ 18837variety of high molecular weight polymeric materials such as starch and various
synthetic polymers. Preferred synthetic polymers are polyviny! pyrrolidone and
25  copolymers of polyvinyl pyrrolidone such as vinyl acetate polyvinyl pyrrolidone,
polyvinyl oxazolidone, caprolactam, polyvinyl alcohols, amides and phenols. Specific
examples of iodophors useful in this invention include polyvinylpyrrolidone-iodine,
polyvinyl alcohol-iodine, polyvinyl oxazolidone-iodine, polyvinyl imidazole-iodine,
polyvinyl morpholone-iodine, polyvinyl caprolactam-iodine, nonylphenolethoxylate-
30 iodine, soluble starch-iodine, betacyclodextrin-iodine,
polyoxyethylenepolyoxypropylene condensate-iodine, and ethoxylated linear alcohol-

iodine, with polyvinyl pyrrolidone-iodine being the most preferred. An added benefit

of using polyvinyl pyrrolidone-iodine in the disinfection system is that the polyvinyl

-6-
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pyrrolidone remaining after dissolution and neutralization of the iodophor
serves as a > wetting agent for the contact |ens. The
i odophor nmay be provided as a solid or liquid to the disinfection system of
the present invention. However, the iodophor is nost conveniently provided
in a solid (e.g., tablet or powder, etc.). Thea

I odophor requi ?%%9{,%5%} eld a desired anount of active #gjéF%wﬁll |
vary slightly anong different iodophors. USP grade pol yvi nyl

pyrr ol i done-i 0d'p9§oﬂd§}(5 reln[aﬁ)rnré,]a}ie &?ﬂ&l@h& Hgdfrtali%%%{l 9 t?p %Héphjoﬁ(@negta?l

avai l abl e € anount of 1 odo required
can be easily devettingiagend fd!ryhmmtactﬂerur dinary 10 skill in the art. lodine
is preferably provid , ) after
reaction with the r a?q%lioﬁeéjt ?Jg?‘; tjseG,P\‘&m“ﬁ'rIa 8&99% °¢ Lglg#lutrhé ? ﬂm%a%n TOURE °¥

i odine. A thmhrsﬂemflmumg Howsvert thc odoptar lsammumnvmdssamﬁedmadpu nf ect
contact |ensg@s. §ﬁ,{‘rg he
skill of the ar tf ferrLbP;poq’fdﬁr M gg%l?'h(g'{ ?gﬁb%&hwm}eﬂ?yn%%mﬂa& ne in
solution after regentiodactine toldmb Ml \raapshghtlyem‘tonglﬂltfnem indophoish USPigheder ange from
15 about 20 t 30- 70 r refera 40 to
60 ppm PolRH SRR ToaBE VB s ot Bk PR TR B BHe

di ssol ution andictdin’eore reaction with the rapid neut raI i zer, produce
concentrations of ac n nge from
Sbout 301 0 about 10Dt TR FEehTes iR ot st fercrming by e g |
40- 100 ppm 120 skill in the art. Ioilh&sfprdfaibl)qfrohh&l lhvublefkeuﬁlﬂahpﬁld‘@olm&fm&ents of
the disinfectin tes it eaction with
avai | abl e i odi ngﬂez?‘%tﬁ%‘%n i '{h%'fﬁp r?@‘(‘)t{%’ﬁf pr°duceag’s15'?eg? R AT QA fS‘é‘{'?’zeé“ct ionis

conplete in | esélsmfwamm‘amoemsetbmmls:pmnﬁcasaprtefdsrrcﬁz:l yoriues&nieha!ﬂblecnon ofaone

d. Sel ect L& neut i thin the ski
of the art, . Soni SRR oA b, EeRRRRL e el of € 1 e

and t hi osul f at edingrt solutipn afeer réd&tion vithshecriapid newaratizen ssocithi the mgdfro:h nor gani c

t hi osul f at e, espe |umt 0 arly
preferred I’Zpl da’%eﬁ%@tglalxg gppnmaée 'ﬁ@nﬁ{ﬁ@?i’%ﬁ?’aPﬁéﬁiﬁlﬁ‘ﬁr%ﬁ PBfpl oyed

wi Il generally loding tscﬂnetbrlab!y pmvrdedshraﬁae@rtts Wgclamipornrﬂnss@funbmhdnﬂfd?emtiaﬁ after
m xi ng the onent. .of the

onent an in
SySt em ThUS, | ‘Hl“Fﬁ’g rap1 neu l'gl nﬁ]éCﬁtCOTbCFntmlOgS qq.ﬁ IéVﬁt(i) dﬂf 1 n[g I@nt\’ﬂtéﬂn
di si nf ect ed | ertbe rapge frors aubuMsm ha ahewtt 11090 pphi, (peefEably 46-6004ppnQ Mmord preferablycess'

iodine is di rec‘{oly ated to the rapid neutralizer concentration in

the rinse solutlon én the iodine conponent is provided as a tablet and

t he n¥ut r al i ziThg ficbofzbaevot reutzatieing canpotieds afahadisiofecttni oystanhofahisi s t o be
used as a rins -7-

VO 97/ 26923 Ginve‘xg'& completes its reaction with available iodine almost instantaneousiy--

PCT/ US96/ 18837 preferably the reaction is complete in less than five seconds, more preferably less than
one second. Selection of a suitable neutralizer is generally within the skill of the art.
Preferred rapid neutralizers include inorganic sulfites and thiosulfates, methionine,

25  cysteine, and ascorbic acid. Inorganic thiosulfates, especially sodium thiosulfate, are
particularly preferred rapid neutralizers. The amount of rapid neutralizer employed
will generally be such that a disinfecting amount of iodine remains after mixing the
neutralizing component and the iodine component of the system. Thus, in the
embodiment of this invention where the disinfected lens is rinsed with neutralizing

30  solution, the “excess™ iodine is directly related to the rapid neutralizer concentration in

the rinse solution. When the iodine component is provided as a tablet and the

neutralizing components are provided as a solution which is to be used as a rinse, the
-7-
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amount of rapid neutralizer in the solution is preferably within the range
of about 50- - « 100 ppm nore preferably about 60-80 ppm

The second of the two neutralizing conponents of the disinfecting system of
this invention gradually neutralizes iodine at a rate that allows contact

| ens di sinfection 5 to occur. The reaction between the second

neutral i zi ng ¥8FEHEht and available . i odine is preferfBIYS%HH ete -
in about 3 to about 30 minutes, nore preferably about 5- 10 m nut es.
Sel ection of a suitahle neutrallzer S r wi fhin the sk|II of the
art. pr &G GHrBIdAFralaRS R e Fq P s ?’ﬁ@!“ﬂ%é“‘n i BRI a09Ht XPUr s of

sorbi c acid andofhp) more preferg(bg,tabad;gnfso%a.m ne tetraacetic acid), and sodium
formate. | m dazol es aregglgo}mlcularlﬁ_ referrei‘ C|alléé)?|stidine
and histidine derivii§¥ & AN f‘"’(’ﬂg compQREnts of t ed's’" 5 St enpl oyed
wi Il general |y tHi€intenfibn grhdially AcQirilRE ibdihé 21 rﬁtb%adkllblwafc&ﬁﬁdt R@s dRmfedlion

of i odine r?mal ning after m xing the neutral | onent and the iodine

conponent to ocgpr. {lhe f%ag%%qnémwem@ea?ﬁea%t'eugﬁ 7§1=cﬂRE‘P° atand availakle s

general ly rel atdad,etisq,réf’e,ebwlb&hﬂ&@ﬁtab&q3:0 about 30 AR, rﬁére bf&ﬂrmv MauedL i s
sel ected as described above, to the desired tine of th

e
di si nfecting/ né%t"r"&rqszﬁﬂg“egleﬁaewnﬁa‘ﬁﬁepsaltzms prregtly wikin §V§’t“5r‘|’f BeRE- r eact i on

time of the  Pprefereh gwsr Reiiat i inélﬁﬂe infidaSslEL H:ﬁﬁr%ﬂéo:@%&@iﬂ%@izm system
pH. The pH of the solution formed by m xing_ the jodine and

neutral i zi ng céHylsRefieging tetgacsticacid)) apd |5?F“E'P|8’”i“é.‘ﬁgl§"‘6?z°‘es are pagisglatly 6 t o
about 8, npge preRhes, Qpﬂeﬁamﬂﬁm@arﬁl ﬂlﬁldﬁi@‘abﬁvagv@ TW‘&ﬁﬁbuﬁh&“ iRt ne

conmponent is provi ded as a tab and the neutraljzing conponents are
provi ded as a Peytralizspempieysd “Wﬁeeﬁa'mbetsaff pigntia aeptrglize he qisinfecting gmowount  of

sl ower neutr al #6dind BmhiRRe 204 Widif khe neutrahinﬁ. &H?B%ﬁ“dyh%é iRd EonfgdRediange of
about 100-2000 f,%)m nore preferably about

As mentioned, ?hHORsEPed havremm%ﬁséwfeéae%qab«ﬁé&s "Ffé‘r[f'ﬂ’}'éﬂ'ﬂ‘i"e‘ﬁ’éﬁe driefectivgk| y

basi ¢ | ndnsR0bBodined \Ghidhak! beledicl 26 Festrtidl BBOVB1o thelddbiRd hiRtof el OWS f Or
contact |ens disinfection, 25 Histidine is a particularly preferred

i mi dazol e 51 ncdisipfecring/neptiglizing eyFlesang sq.the PHIRS thedysigan. The reaciest time pfthever , si de

reactions wit mnw%edtm.ﬂazsgb.%as.ﬁ,om&m@m s@ﬁéﬁ Bnl trfd £ om@ solution Col ored
sol utions. For_ exanple, colored % roducts formed upon further

deconposi ti on formedipy miyag Hafadineap @fmrs!é@ssewmfte@s is|prefergblyinthe 1angmof E., " The

Degr adati on R%e&me agémldl ﬁsﬂe%é?éabwsdaud @@Iwﬁom FREOWRid the Malne 86, PP
385-392 (1967). hout wi shing to be bound by any theory of

operability, .qompanabnspw@ad pretebletand the neutraligipg, garapenemiiarg aroyided ehe by

tying up tdee ebRibf @Rish Rfo bdRed il dYhsEltALinduft AsRVWRNeutralizer inMelBfikioAN t he
| odi nated i mdazole rin di ssipating the overall charge of the am no

ni trogen. Subdé preferablyvitn ‘Qﬁ’@#e‘lft@% 10P-2 008 rRv: FRgregy %fﬂﬂb‘bﬂbquhéo%HOr‘?o
nitrogen wll ppm

WO 97/ 26923 _ )
PCT/ US96/ 18837 As memioned, imidazoles are preferred slower neutralizers. The weakly basic

imidazole ring neutralizes iodine at a rate that allows for contact lens disinfection.

25  Histidine is a particularly preferred imidazole since it is a naturally-occurring amino
acid. However, side reactions with some imidazoles can produce precipitates and
colored solutions. For example, colored byproducts may be formed upon further
decomposition of the iodinated ring. See Schutte, L., and Havinga, E., “The
Degradation Reaction of Histidine With Iodine,” Recueil. Vol. 86, pp. 385-392 (1967).

30  Without wishing to be bound by any theory of operability, it is believed that this
problem can be overcome by tying up the electrons of the amino group to prevent
attack-on the iodinated imidazole ring, dissipating the overall charge of the amino
nitrogen. Substitution of an electron-withdrawing group on the amino nitrogen will

-8-
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generally be effective. Exanples of suitable electron-w thdraw ng groups
incl ude : am des, imdes. phenyls, substituted phenyls, perfluoro

al kyls. and sul f onam des. A preferred solution to this problemis
to use N-al pha-acetyl histidine as the sl ower neutralizer. V\hen an
acetyl group i d to the am no nitrogen of histidine,

on the im dazo%é?‘l;,%gﬁfs bl ocked. N- al pha- acet yprﬁ&s? 85? ne
neutralizes active iodine over a period of m nut es, | eavi ng m ni mal

time for iodine deRediyoetRerve! Q\afnta?es oL BB LIEdrbn- i M «.N&kaﬂx‘é’iuﬁ@' or

may be present on the surfaces sone | enses. However, "t'he col or can be
easily rinsed amides, imige. RbF"*’hewbﬂéllltPQe*Gnldy pﬂﬂngmre&vtswdlse'me@dm th a

sol ution contai rBr&grr dJ‘é?)lJu@mo s Forb%i'n: €& usfN-al -acex{lhﬁsﬁdi‘n@yselﬂg 51O%Wer

O her conponents use n conven I onal cont act ens care regi nens nay be
conmbi ned with tH@umllsﬂnf\‘éhmlangcesd'sltoemsaﬂaqupqhmrerno niogerFafthistginenattack a

cleaner may he nh gg Wc 4 the disinfecting systemto
si mul t aneously c eaen'mé&g I% | enses. The sel ection of the

cl eaner is not narroW- yp}@raccwldmmmmamnmc iodmebver @ periest ofimimges, 15
cl eaners such aqeé@ﬁb%ﬂ%ﬂﬁne%ﬁoﬂ?&to%i,lraﬁeq Szﬁq&@%grfé h%r@galow&ﬁgp

atible
wi th iodine. further exa the neutrali zers are preferably
provi ded as a sdpaytbepresenan thsurfaces of Sorst)lemes oldowgvet, theecolor canche\easdly risedect i on

of suitable preggfyrabildhsed bz ny}ﬁ ) (niMehdll Uvﬁhg%lﬁlkdn clortgmme the fast né%ﬁlek&ﬁ

presently preferred preserv {Ive 1's po exanet ene~bi guani
conponent s ilfc| shiinvéntibmt i ng agent s, ton| city adj ustl ng agents and

e ot e and han SR (SThoRGHILA heBleRRGOIRANT b2 rithak ARV b )

i so-osnmotic and has a su An
i odi ne chr ormphemebln@ymtiethadidaﬂcmg syslnm ol this imvergion. ngowmﬁmatod}:amlwbe

i odi ne neutrali E@r;\ﬂu% \Llﬂ’l thgdlgﬁfg{lww i“&ﬂ Joys!mJtQ,\e%uQ\?aegnhlﬁd Q%ﬁ?&al Ignsgs

encouraglng COﬁp I ance wW ens care regine scouraglng
consumners from phe salastiornefithe,ceapds is not oatrovdy r:mncalhépmeemwsnllomie:omhctdcmphor eis

preferably 'lchEQS}{eﬁtsﬁg‘ ds?%ﬂxz}nnﬁ e dr@ g&@n?zi’ble hccause th?)P{;lE ﬁﬂ:&h&g &Q&Q{h%dm The

i ndi cat or provides a e dlsintect |ca
t he continued pAsadither eamplr| tdalnquvehzsltssremrefsrtabm P@Vldﬂhaﬁ 3 mlhtme amdthenophor e

may be any - sonafhQfi BJ eﬂgs&&%}. Sﬁsuﬁéb’?;{rks%hgﬁve% %qlze'ﬁw{%fn thé’ﬂ!xli‘gf or

derivative ions assoclate ose-cont ai ni
conpl ex. " Chr onthsiaty éﬂ'prcsembmefermdamssewmﬁ\@ns pcihexamsthhirne b@gam@muﬂd An

anyl ose is the l;érl]'?% Ems iqgl:&eccﬂlﬂatﬁnggp sfem:mcﬁt/ ac?\tc)is%hg:g*en and&uffz{rgf ﬁﬁ.r ed
err

anyl ose-cont ai ni conpositions dreé .starc ar ches such as
dextrins, we@h pm e@lmmﬁmnmomgomr15|swmtaamdllylsp1oshexrcra@dhasasubstannally

- o- 7/ 26923
PCT/ US96/ 18837 newtrlfgi? 1/ 2

An iodine chromophore may be added to the disinfecting system 1o allow
iodine neutralization to be seen visually, This has the benefit of encouraging
compliance with the lens care regimen and discouraging consumers from putting active

25  iodine in their eves. The chromophore is preferably incorporated into the iodophor-
containing tablet. The indicator provides a color to the disinfecting solution, indicating
the continued presence of oxidative disinfectants. The iodine chromophore may be any
color producing complex comprising iodine or iodine derivative ions associated with
an amylose-containing compound or complex. “Chromophore” refers to any color-

30  producing compound. An amylose is the linear, helical component of starch.

. Preferred amylose-containing compositions are starch and hydrolyzed starches such as

dextrins, with maltodextrin being particularly preferred.

9.
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When the i odophor-containing tablet initially contacts the neutralizing
sol uti on, . the indicator will turn the solution purple. The rapid
neutralizing agent will reduce the anount of iodine but the solution
will retain the purple hue. It is the second, slower acting
neutralizer that will cause the solution to turn clear, indicating the
neutralizati oWO97B6923of the iodine in solution. PCT/HS5(18837
enbodi ment of this invention, iodine is preferably prOV|ded as a tablet.
Tabl et preparation is done using technlquqs_mell known in the art.

This invention wi | I'WBe thejodpriior-comaining tableidnitigilyceasts Heaeytelizingsdlusionowi ng
Exanpl €s. 10 the indicator will turn the solution purple. The rapid neutralizing agnf @{efuct the
Preparation of hbutraI|2|ng Solution with Two Neutralzers

To 3500 grams PRAHN ‘Ofiﬂ? pqml@(fol‘ﬁaqre\ml! rejaja the purple hue. It is the second. slower

weight (gm  acting n&%raﬁﬁmhato/ﬁlﬂi%ause BRSbiGtiddab Qurn clear, indicating the neutralization
50.0 Sodi um Bor at e

14. 0 5 ofthe lodmgmgglunon Di sodi um EDTA
2244 In ope Qerod:ment of%ggfrngérﬁxém &%ﬂeq?%’efgngblv provided as a tablet. 0.2
0.005 20  SodTablet mpafstmnfra@@e ugiegtechimiqyesovell known(n thg art. 0. 007

N-al pha- Acetyl - L- h'ﬁts'lmeﬂﬁcn wxll be furth?r itfirsfated by reference to the fofloin
Pipette into the solution 2. § 0. 8 ppm st ock solution of

pol yani nopr opyxamples.  p; guanl de (PHVB HCL 20% sol ution, fromI|Cl Anericas
as Cosnocijp CQ . The final 25 sol ution was brought up to a volunme of 4000

gmwith purified water before the pH and osnolality was recorded. The
pH of this solution was 7.4 and the oEnuﬁmKIty was 320.
- 10- Preparation of Neutralizing Solution with Two Neutralizers
) To 3500 grams (gm) of purified water, add:
weight (gm) - percent %
15 Boric Acid 50.0 1.25
Sodium Borate 14.0 0.35
Disodium EDTA 0.4 0.01
Sodium Chloride 12.4 0.29
Tetronic® 1107 (BASF) ' 0.2 0.005
20  Sodium Thiosulfate, pentahydrate 0.28 0.007
N-alpha-Acetyi-L-histidine 3.6 0.09

Pipette into the solution 2.37 mL of 1350.8 ppm stock solution of polyaminopropyl
biguanide (PHMB HCL 20% solution, from ICI Americas as Cosmocil CQ). The final

25  solution was brought up to a volume of 4000 gm with purified water before the pH
and osmolality was recorded. The pH of this solution was 7.4 and the osmolality was
320.

-10-
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WD 97/ 26923

PCT/ US96/ 18837 - Exanpl e 2
Preparation of Rapid Disinfecting Tablet (90 ppm Active | odine) An
i odine disinfecting tablet designed to be dissolved in 10 nmLs of reducing

sol ution ared having the follow ng fornul ation: S96/18837
7.5 ny PEGSOOdeggng’?ésh particle size 8.2 ny I&‘/ﬁ-’lfocfllne,
m croni zed 12.0 ng Maltrin M)40 (Grain Processing Corp.)

65.0 ny | act ose anhydrous '%}8‘“ 1D sodi um pol ystyrene
sul fonate, mcronized 10 14.0 &%Tic acid, anhydr ous

32.8 ng sodi um bw&mmenzoate 80 nesh
Prior to conpoun @qg[ gnd bigisgh a 15
#200 nesh si eve. Qgé‘gi’[?ﬁ{]%'gﬁcﬁ’ hle‘/émk%ﬁ%s%@erﬁh anc‘? asseﬁﬁ hf ough a #80

mesh Si evewai.ﬁﬁlbaﬁé&‘havmgtHeIfﬁ‘.!loavIneCfoﬂmﬁhnbhe maltrin were dried at 65 -
75 degree C. Jhe PEG rene sul fonate and maltrin
T mePRCRpol 5 m et il

were then hand m xed @ a #50 nesh sieve. The citric
aci d, “sodi um bi.car borgaz gigPvP- maihe niitrohibed | act ose were separately
mxedfor 20 m nutes. This r then conbined with the PVP- 20
lodine mxture and t he¢REMalin éﬁ%@?@?@ﬁaﬁéﬁ%éﬁwg m xi ng for 30 minutes
ina V- Bl endergs.d g lotek ankiydienzoat e i s added for an additional
m xi ng period of 5 m nutes
a tablet weight of 15 -Gm
Exanpl e 3 2510 Di si anaImgg:tMldva%ydrous The antim crobi al
~activity of the |odog§?ﬁr and neg | i zer solution was tested by
exposi ng the test orgdr QRS HEAIPONSE) « 10[err] to about 1.0 x 10[err]
col ony form ng Uik Sodighi beAzbdre. I80tesh (CFU/ nL) to 10 nL of each
conposition at roomtenperature for the intervals of 1, 2.5 or 5

m nutes (the solution was swirled at approxinmately 3 30 m nutes). An
al i quot of each inocmrataﬂcoﬁipamdaagmamammdommmedmas-sseemrougm

diluted in a neugralizing bath - Iated raI|2|ng
agar. The agh #08 m h sifves S\R@‘Pé?’g’%/?e g‘?éé“f 'Tdcf’agse%lémusha?gprnﬁfhe count s
were determ ned §iéveCah@btdeqtific acid and the fhalerin Wete tiﬁed@ﬂ'is A1ZS iegrees@ CThedtEfani sm
-11-

gfﬁodlum polys-tl;frene sul%ongte mlcromzeg W th a 7 nm punch for

PVP-Iodine, polystyrene sulfonate and maltrin were then hand mixed and passed
through a #50 mesh sieve. The citric acid, sodium bicarbonate and part of the lactose
were separately mixed for 20 minutes. This mixture was then combined with the PVP-
20 Todine mixture and the remaining lactose added. After mixing for 30 minutes in a V-
Blender, the sodium benzoate is added for an additional mixing period of 5 minutes.

Tableting was done with a 7 mm punch for a tablet weight of 157.0 mg

Example 3
25 Disinfecting Activity i
The antimicrobial activity of the iodophor and neutralizer solution was tested

by exposing the test organism at about 1.0 x 10 to about 1.0 x 10* colony forming
units per milliliter (CFU/mL) to 10 mL of each composition at room temperature for
the intervals of 1, 2.5 or 5 minutes (the solution was swirled at approximately 3

30 minutes). An aliquot of each inoculated sample was removed at the measured time,

- diluted in a neutralizing bath (Dev-Engley) and plated with neutralizing agar. The agar
plates svere incubated for 2 to 5 days and plate counts were determined to calculate
reduction in CFU/mL for each organism.
-11-
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VO 97/ 26923

PCT/ US96/ 18837 . A disinfecting solution made fromthe tabl et
and neutralizing solution previ ously described was tested in
duplicate against the follow ng organisns S. aureus ATCC 6538P, P.
aer ngi nosa ATCC 9027, S. marcescens ATCC 13880, C. al bicans ATCC
1023 1, and F.W@8126M3 ATCC 3603 1. Log reduction val ues are PcEmIsénssiiabl e .
5 1. Tabl e |

1 mnute 2.5 mnutes 5 m nutes S. aureus

0.3 >4. 3 A disinfecting solution mad4 figmlife tablg; and mewstabizing solution

g EIL. zé'f\iously described was tested iri ﬁup icate againsg-he %@éﬁg}; ﬁgbégisms 8. anreus

1.0 SATQC 6538P, 1. avruginosa ATEG 9027, S. marcgscenseh el £3888. C. albicans

8' (])_ iﬁ'pSC 10231, and [, solani ATCE36§3 !L.SLog r&l?hcgpﬁl %ﬁ gﬁ@ﬁown in Table

0.0 5 R.2 3.4 C. al bicans

0.0 2.0 3.8 F. sol ani

0.0 >3.9 >3.9 F. sol ani

0.0 3.7 « >3. 9Tabl20 For di sinfecting

contact |enses, the International St anldglurd Org%gi ze},t"i:son 5 ohS uires a
greater than 3 log reduction for bacteri é’"'%l sa Km. The iodoﬁwg *and

neutralizer solSuakrems satisfied the | S@Eriteria>4.®dr both triabs3at the 2.5
mnute ti nempoiSpL"em when tested W(H'n S aur eggs. and F. aerug‘wosa and net
the requirements tor at |east one of the two trials of S’ marcescens
At the 2.5 m nu#t gerugimesapoi nt. the sol ution met 264 1SO criterdd for yeast

and nold (gr eaté;_erger?#g&_fll | og reducti On()o agai nst>‘{: al bcans argd“_4 F
. nu

sol ani at the e time point for both trials. At ihe5
mnute tinme poiSnwamkiceisr gani sns tested.oret the 360 criteria for2a
C‘igt act lens digsjpfeeting solution. 4, >4.2 >4.2
15  C albicans 0.0 22 3.4
C. albicans 0.0 2.0 3.8
F. solani 0.0 >3.9 >3.9
F. solani 0.0 37 >3.9
20 For disinfecting contact lenses, the International Standards Organization

requires a greater than 3 log reduction for bacteria (ISO/CEN4). The iodophor and
neutralizer solution satisfied the ISO criteria for both trials at the 2.5 minute time point
when tested with 8. aurens and F. aeruginosa and met the requirements for at least
one of the two trials of S. marcescens. At the 2.5 minute time point, the solution met
25  ISO criteria for yeast and mold (greater than 1 log reduction) against C. a/bcans and
F. solani at the 2.5 minute time point for both trials.
At the 5 minute time point all organisms tested met the ISO criteria for a

contact lens disinfecting solution.
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PCT/ US96/ 18837 - Exanpl e 4
Conparison of Currently Marketed Lenses In this Exanple,
currently marketed | enses were subjected to the disinfection regi men

to identify which | enses needed a post disinfection rinse with the
neutralizing woemeabution. The | enses were subjected to thePETU$ISINBEIY

regi men: 1. Pl ace | enses in basket of 10 niL | ens case.
2. Place 1 disinfecting tablet (from nge 2), 10 nmbL of neutralizer
(from Exanmpl e 1) and the | ens basK&t™B % ai ni ng the lens into the

| ens case. Comparison of&unentlv%ﬁreéteggmswl mately 3 minutes, swirl the
case gently. The sol 3%1'50:? :fan?ba Fﬁsr{]egttll%@artl)(ete&) H-ns%s were subjgcted to ﬂmFglsmAfectm{ahLet

| enses stand for at
| enses from the smgiaen td emifswhislylehses nedelya past digafectionfrinse with thy edutrgliziag| or i s

present on leps sso Jt;ogc ‘i‘he lfeHsleE agrle su ?ertlsged to %erm%wl?n% r@g%g%sar y (see Table

2). 15 LENS TRADE
NAME 1.  MAEdReASes in basket of 10 mL leﬂ’sﬁ:’ﬁkﬂ\l . Acuvue (Johnson
& Johnson)

No further handling %I | cg%ﬁ? bg'ﬂéfeftﬂ‘sﬁ?ﬂ%wg 8%1’?) e B ne atrafzer (9P A

Renmove from syst ExBmple 1) and the lens basket comammo the lcns into the lens case.

f h h i
ggrm\lj;t f rer)m g;gt gpng Ali\l’tgn\'l\%%reoxx ately 3 mmutes sw;rl the case gently. The so\ﬁ];t%olncon A
No further hgndl éhegld be purpleOpti ma FW Visibility pol ymacon
Renove from system 25 Bausch & ¢
No further handling # R?éﬂ%&ﬁ%ﬂ"d?‘éédgﬂ‘f’ 20 minss: pol ymacon -
Renove from system 35 Remove the lenses from the case. Lenses may be readv to wear If
10 sec/side rinse Focus (G baVi si P ;I.og]
Renove from Syst@Hﬁ’w color is present on lens surface, further handling may be necessary (see e
No further handlzyng 30 Ci basoft (G baVision) tefilcon
Renove from system
10 sec/side Hnse Optima[err] Toric (Bausch & Lonb) hefilcon B
Renpve f rom system Table 2
10 sec/side rinse SeeQuence || [erl("]A_l_g3 ?klfch & LREPPON pol ymacon

Renmove from systleffSERADE NA
10 sec/side riNSgeuvue® (Joknobn &lJaknsény C easfilédniA Ki ngt orBemove Gonifsystean A

Renove from system No further handling
20  Surevue® (Johnson & Johnson) etafilcon A Remove from system
No further handling
Newvue® (CibaVision) vivfilcon A Remove from system
No further handling
Optima FW® Visibility polymacon Remove from system
25 (Bausch & Lomb) No further handling
Medalist® (Bausch & Lomb) polymacon Remove from system
10 sec/side rinse
Focus® (CibaVision) vivfilcon A Remove from system
No further handling
30 Cibasoft® (CibaVision) tefilcon Remove from system
10 sec/side rinse
Optima® Toric (Bausch & Lomb)  hefilcon B Remove from system
10 sec/side rinse
SeeQuence II® (Bausch & Lomb)  polymacon Remove from system
35 10 sec/side rinse
CSI Clarity Clear® (Pilkington) crofilcon A Remove from system

10 sec/side rinse

Rinsing was done with the neutralizing solution from Example 1.
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1. In a method for treattng atcomtatt tens ¢hTd E%Te‘dA%ﬁﬁﬁNf cting
the lens with a disinfecting amount of i odine, the i npr BEBMGEEDof  whilch
conpri ses: (a) providing a neutralizing solution conprising a
first, rapi dWMe81?6®# zi ng conponent that conpletes its reactﬂ@%&ﬂﬁ’%ﬂ-""
available iodine in less than five seconds and a second, sl ower
neutralizing conponent that conpletes its reaction with available iodine in
about 3 to 30 fiamf es: (b) form ng a solution by conbi ni ng the

neutralizing solution and io mount ,of i.odi ne pro h that a
di si nfecting anount! re ?ﬁg’eg‘f’?g‘?’"{eﬁ@& A5aRtAe ’°“ﬁa’"f°ﬂ CO'PP Mén%gmg%

neutral i zi ng clengpwittendisinfeating, amount of ioding.dhe improvgmentof W‘?&htc?fépqs%s with the
sol ution for a suffipri eprovidingea detrslizink Béleidin compritiesfian chpiieebwralizinge t he

i odine in the %Qxlgi&érg val%cﬂr&gmﬁle @}ns rea dgh with E\Laﬂﬂlaﬁdﬁgﬁx IbSMRn five seconds 2.

;L(r)oiegzirrgfer i]-nSfi‘ mlmlnmmmmr“““\n th the neutrali zi ng_ sol ul%zl on

The net hod of e io n. |odophor

3. The net ¥ ao‘F"Q‘if’a"i NS NGt EP%CWB“‘?"bHB‘ﬁﬂS?m‘ﬁ%'ess'éﬁ '8“[‘%’5“’% om t he group
consi sting of peilapleingihpipaboitiddod@mingtesine, pol yvi nyl al cohol -i odi ne,

pol yvinyl oxazolidqpg-i @&H@,a da&h&r\/bmhmblnn%dﬁimﬁaﬂzﬁ@lsalenormhyodﬁn&y I

mor phol one- i Od{g§y?18ang%f i%gt% 8rov}t/.18? gubf?{ha! r? 1£|ﬁ’fﬁétlng l'n'aﬁnt remains afier the iodine

nonyl phenol et h arc
bet acycl od¥kt rand-theshiosdfaterontpinngsompousd é‘iﬂ&‘l’yoxypropyl ene condensat e-i odi ne,
et hoxyl at ed |i near (@) colkadtadtingiliedens svithl theisaltnioresifficient foof time to disinfect the The

met hod of G ai @y ZanihERlisk t‘i’nbﬁ)dingmtﬂ;eso'hﬁloh nnghe form of pol yvinyl
pyrrolidone- io anm:. solu?' Claim2 wherein the

Gophor 15 pr ovi AR | n" BT 6% yiihe s

-

15 2. The method of Claim | wherein the iodine is in the form of an
iodophor.
3. The method of Claim 2 wherein the iodophor is selected from the group

consisting of polyvinylpyrrolidone-iodine, polyvinyl alcohol-iodine, polyvinyl

20 oxazolidone-iodine, polyvinyl imidazole-iodine, polyvinyl morpholone-iodine, and
polyvinyl caprolactam-iodine. nonylphenolethoxylate-iodine, soluble starch-iodine,
betacyclodextrin-iodine, polyoxyethylenepolyoxypropylene condensate-iodine,
ethoxylated linear alcohol-iodine, and mixtures thereof

25 4. The method of Claim 2 wherein the iodine is in the form of polyviny!

pyrrolidone-iodine.

5. The method of Claim 2 wherein the iodophor is provided in a solid

form.
30

6. The method of Claim 1 wherein the amount of active iodine in solution
after reaction of the iodine and the first neutralizing component is within the range

from about 20 to about 80 ppm.
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6. The method of Caim1 wherein the amount of active iodi ' '
after reaction of* the iodine and the first neutralizing corrpon“ﬂ“ﬁ ““ﬂ““‘
t he range from about 20 to about 80 ppm + c L M s *

-14- WO 97/ 26923 _ _

PCT/ US96/ 1883_7 WO.9726923 _7. The nmet hod of d aim 6 V\A%%éagi% )
anount of active iodine in solution after reaction of the 1odine and
the first neutralizing conmponent is within the range from about 30

to about 70 ppm 8. Ahe neth WAUARI e L.t he
anount of active iodiﬁe ir;r h§o emofic%ma'm ! er%? %'g(r)aq‘rog{itcﬁa%ﬁ d"%tMrl}ggoﬁg 'ne and
the first neutr abfierireagricosfploiedite arel thvi firktineuttalicing eovgpmnent is withirf thorangbout 40
to about 60 ppm from about 30 to abou 9. The nethod of Claim|l wherein the
first neutrali zi r{g c%rrpdnén? We ppmcorrpl etes its reaction with avail able
lodine in |l ess than one second. . 10. The nmethod of Caim1l

wherein the first neyralizing,c neny is. el.ected fromthe group
consi sting oféi norga;#'c sJIiFf'gg‘gggﬁ a n{Bbﬁf‘?gfeé‘??urr?rte"tfﬁ'fqgﬁfoﬁg‘? i solution

cyst ei ne, ascor bafter aeatihn i iodind ant @ firfi @@ afizing omponent is within the rangel . The
| rst neutralizing conponent is

met hod of Claim 10 ereiLn the
selected fromth °'8\|Q€%§§6‘h§b|°§'t({orf’§mof i norgani ¢ thiosul f at es.

9. The method of Claim | wherein the first neutralizing component
10  completes its reaction with available iodine in less than one second.

10. The method of Claim 1 wherein the first neutralizing component is
sélected from the group consisting of inorganic sulfites and thiosuifates, methionine,
cysteine, ascorbic acid, and mixtures thereof,

15

11. The method of Claim 10 wherein the first neutralizing component is
selected from the group consisting of inorganic thiosulfates.

12 The method of Claim 11 wherein the first neutralizing component is
20  sodium thiosulfate.

13. The method of Claim 5 wherein neutralizing solution contains about 50

to 100 ppm of the first neutralizing component.

25 14. The method of Claim 13 wherein neutralizing solution contains about
60 to 80 ppm of the first neutralizing component.

15. The method of Claim 1 wherein the second neutralizing component

completes its reaction with available iodine in about S to 10 minutes.
30

16. The method of Claim | wherein the second neutralizing component is
selected from the group consisting of imidazoles, mixtures of sorbic acid and EDTA,
sodium formate, and mixtures thereof’

" .15-
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12.
sodi um t hi osul f at e. 13. The net hod of d ai
neutralizing solution contains about 50 to 100 ppm of the €i rLst
neutralizing conponent. 25 14. The nethod of C aim 13
wherein neutralizing solution contains about 60 to 80 ppm of the
first neutral WaHIg6®¥3nponent . 15. The met hBET/YE6ABIFT M |
wherein the second neutralizing conmponent conpletes its reaction with
avai lable iodine in about 5 to 10 m nutes. 30 16. The

met hod of C aim| WHEr ei Thetnkethod &€ Olatin D@ wheraih itz seqpnd ospalizing congponent is
selected from ol es, mxtures of sorbic acid
and EDTA, EQ&: |um h%?,ﬂﬁnk;%&&s (fognﬁ'ﬁah%% t her eof
-15- V\D 97/ 26923
PCT/ US96/ 18837 18.  The method b Claim Thehéreih iedemmhd Ghumalizidgcontpenait is t he
second neut gal i z] L S crimer roup consisting
of i m dazol és Sdidhsh &%‘8@&]{5}; cei@'.s"ns ﬁgﬁ%?ﬁfdﬁﬁ&g?nh%&@gfvﬁ%leg wherein the
second neutralizing component is 5 selected fromthe group consisting of
hi stidine and histigne 'ﬂﬁrnie!h%a loP€Rim 18 wherein the second neulr3lizing cbirponant 3od of
Calm 18 wher el n&&xg{lﬂﬂe (ge]rw%t Ve h%v%\%’%t a{naél céonn\gltﬁﬁmgp%%}ab the amino nﬂrf.&lﬂ’? tidine

derivative havP® raw ng group~o e am no nitrogen.

10 20.  The method of Claim 19 wherein the electron withdrawing group is
selected from the group consisting of amides, imides, phenyls, substituted phenyls,
perfluoro alkyls, and sulfonamides.

N 21.  The method of Claim 20 wherein the second neutralizing component is

15  N-alpha-acetyl histidine.

22.  The method of Claim 1 wherein the pH of the solution formed in step

(b) is within the range of about 6 to 8.

20 23.  The method of Claim 22 wherein the pH of the solution formed in step
(b) is within the range of about 6.8 to 7.6.

24.  The method of Claim 1 wherein the solution formed in step (b) further

comprises a cleaner.
25

25. The method of Claimn 1 wherein the neutralization solution further

comprises a preservative.

26.  The method of Claim 5 wherein the ibdophor-comaining solid further

30 comprises an iodine chromophore.
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10 20. The nmethod of C aim 19 wherein the el éctr
group is - setected fromthe group consisting of am des, mm mmm”"l
onam

phenyl s, substituted phenyls, perfluoro al kyls, and su

21. The net hod of Claim 20 wherein the second neutrali zing corrponent S

15 N al pha- acgg tidine. 22. The nmethod_of Claim1
wherein the pHB’ ﬁghol ution formed in step (b) is wtﬁ?ﬂ“?%&spange :
of about 6 to 8. 23. The nethod of Cl aim 22 wherein the pH
of the solution forrred in step (b) is within the range of about 6.8

to 7.6. 27.24. ASYS!FWé"Ofer%"PfERS'“éFO'@%ieﬁﬁeicmﬁ@bﬂ the sol ution

formed in step (b) fu¢a)hera neuiralizing ssligicnTespdsig) eﬁrsteraple:Eutrahzms. component 25,
The nmethod of O ghggy oW&%;#étiﬂn hb@aaﬁumﬂlaba@sne smmam It 'ﬂ% ftygercbﬁrs and 2

conprises a preservafi

wher ein the i odoptf8pd e‘am'?emfﬂaméa?wnﬂfrcewék °§6°mp"&‘8'm5‘F f?&‘é”a"i‘fg‘l od| ne

chronophore. $  available iodine in about 3 to 30 minutes and -16-
SUBSTI TUTE SHEET ( RULg5) 26)iodine.

28.  The system of Claim 27 wherein the icdine is in the form of an

iodophor.
10

29, The system of Claim 28 wherein the iodophor is selected from the
group consisting of polyvinylpyrrolidone-iodine, polyvinyl alcohol-iodine, polyvinyl
oxazolidone-iodine, polyvinyl imidazole-iodine, polyvinyl morpholone-iodine, and
polyvinyl caprolactam-iodine, nonylphenolethoxylate-iodine, soluble starch-iodine,

15 betacyclode#trin-iodine, polyoxyethylenepolyoxypropylene condensate-iodine,

ethoxylated linear alcohol-iodine, and mixtures thereof.

30.  The system of Claim 28 wherein the iodine is in the form of polyviny!

pyrrolidone-iodine.
20

31.  The system of Claim 28 wherein the iodophor is provided in a solid

form.

32 The system of Claim 27 wherein the first neutralizing component is
25  capable of completing its reaction with available iodine in less than one second.

33.  The system of Claim 27 wherein the first neutralizing component is
selected from the group consisting of inorganic sulfites and thiosulfates, methionine,

cysteine, ascorbic acid, and mixtures thereof
30

34.  The system of Claim 33 wherein the first neutralizing component is
- selected from the group consisting of inorganic thiosulfates.
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WD 97/ 26923

PCT/ US96/ 18837 - 27. A systemfor. disinf ectH!HlHMWB“Ml"I
| enses conpri sing; (a) a neutralizing sol uti « *

a first, rapid neutralizing conponent capabl e of conpleting its
reaction with available iodine in |less than five seconds and a

second, sl owerWREHRA i zi ng conponent ‘capabl e of conpl eting ikGCTUSIaALIBDN

W th 5 avai l abl e iodine in about 3 to 30 m nutes and (b)
i odi ne. 28. The systemof Claim 27 wherein the iodine is
in the formof an 35 Tiedgqawos Claii34 wherein the first neutrditzing corhBénesityist em of

G ai m 28 wher ei godilif igdppbor is selected fromthe group consi sting
of pol yvinyl pyrrolidone-iodine, polyvinyl alcohol-iodine, polyvinyl

oxazol i done-i odi ne, pol yvinyl imdazol e-iodine, polyvinyl

nmor plholhonel-i oﬂi ne, aysl  The sysigh0bfCIAIMYA1 \ﬂﬁﬁﬁirﬂr_ieagﬁl&m‘gisﬁﬂiiSiGﬁomains about 50

nonyl phenol et ho - -i odi ne,

bet acycl odex%ri ﬁi@ﬁ#e@%%?o@@g#ﬁb?gﬁ%% yoxypr opyl ene condensat e-i odi ne,
et hoxyl ated | i near al cohol -iodine, and m xtures thereof - 30.
The sly_séI em of g:!ai M P8 Whete 8ystent SrCIdiMAic Mehetetn Tdﬁmnuizm?fsanﬁaf&gmamk %ﬂ% _
pyrrolidone-io . e systemo aim erein
t he i odophor i s*oﬁbop\?%g%ghf frilrs%"els‘%‘f]'fiag cné&um’f‘br m 32. The
system of Claim 27 wherein the first neutralizing conponent is 25 capable
of conpletipg its rexctiafeWsteh cH\CHih 29 Whetefdh1Rcdrd defiPalizihd edmgngntgECONd.
33. The system Otl;l C{LJal rTlZ wherein tFe f.'lbr S .neuta%al 1.ZI Qﬁ conponent IS
sel ected from t HEAYF BLFPTWLRES L3 EAFOR ] AGIERIRIOENE PPyt Sdo IR MUESos ul f at es,
met hi oni ne, cysteine, ascorbic acid, and m xtures thereof 30

34.  The system of 3ol ai Mind3yswhedreidim 2 nbleinshe REIHdmBhiFAikiRPcPBRGR|NT 1S
selected from the g5 ouR KORRLSLaia%inlortHOLIRN bl 8PYHLctiand EDTA,

15  sodium formate. and mixtures thereof

40.  The system of Claim 39 wherein the second neutralizing component is
selected from the group consisting of imidazoles.

20 41.  The system of Claim 40 wherein the second neutralizing component is
selected from the group consisting of histidine and histidine derivatives.

42.  The system of Claim 18 wherein the second neutralizing component is a
histidine derivative having an electron withdrawing group on the amino nitrogen.
25
43.  The system of Claim 42 wherein the electron withdrawing group is
selected from the group consisting of amides, imides, phenyls, substituted phenyls,
perfluoro alkyls, and sulfonamides.

30 44.  The system of Claim 43 wherein the second neutralizing component is
N-alpha-acetyl histidine.

45.  The system of Claim 27 wherein the neutralization solution further

comprises a preservative.
35

-18-

SUBSTITUTE SHEET (RULE 26)



PGTI US98/ 18837 - > 35, The systemof o ai m 34| I EAFIFAIN
. * C L M S *

first neutralizing conponent is sodi um t hi osul fate

36. The system of Cl aim 31 wherein neutralizing solution contains about
50 to 100 the first neutralizing conponent.

37. The syst ewﬂg% m 36 wherein neutralizing solution confﬁTﬂg%éf‘BWt
60 to 80 ppmof the first neutralizing conmponent . 10 38.

The system of Caim 27 wherein the second neutralizing conponent is
capabl e of conpl etingdd.ts Theaspstémof Glaimts lavhereinthe iodppipr-sentpining prlidfurgier o 10

m nut es. comprises an i3@ine chrdméphsest em of C ai m 27 wherein the second
neutral i zing conponent is sel ected fromthe group consisting of

i m dazol es, m xtures of sorbic acid and EDTA, 15 sodi um formate, and

m xt ures t her eof 47.  The system offClaim ﬂhé\e%ﬁ‘emsw farther eprErisphrastagt t he
second neutr aki ziepgcleameponent i s sel ected fromthe group consisting
of im dazol es. 20 41. The system of C aim40 wherein the
second neutralizing conponent is selected fromthe group consisting

of histidine and hi st4&8i nelhdeystemnefiGlaim 47 wherein the neutralizing system further
comprises a contact lens cleaner.

10 49.  The system of Claim 47 wherein the iodine is provided as a tablet.

50.  The system of Claim 49 wherein the cleaner comprises a sulfonate
polymer.

15 51.  The system of Claim 50 wherein the cleaner comprises polystyrene
sulfonate.
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42. v The systemof Caim 18 wherein the second neutralizing conmponent is
histi di ne derivati ve having an el ectron:w thdraw ng group-on the am no

nist rogen. 25 43.  The system of O aim42 wherein the

el ectron withdrawing group is sel-ected fromthe group consisting of
am des, imdes, phenyls, substituted phenyls, perfluoro al kyls, and
sul f onami des. 30 44, The system of C aim 43 wherein the

second neutrali zing- conﬂmnenﬁd@rtrwﬁngabbmcpmsuﬁdt sompinisestdisgtifevting the lens with
45. The systggg’? I% uné%ﬁ er ptmvgmeng {.vrvgllc &%dnggs:sol ution further

conprises a pP

- 18- Wy 97 hrdviting a neutra.hzmg solutton compnsmg a first, rapid neutralizing component
PCT/ US96/ 18837 The }eef%tg@é] aim3 1 vvhere n the
i odophor - cont MW‘%I“FW‘H vaﬂabe e SPPBAS AR @ SFOPb SIRYFTe .

a.

47.  The Syshﬁﬂaﬁfmﬁo?dpﬁieaﬂhw&ﬁxﬁkﬁs m&wm&m&@mm@mﬁ@ﬁs 30 nfirids AC1

5 | ens cl eaner. The system of C aim 47 wherein t he
neutral i zi ng systef®f urlfqmngasoluu%w ining the neytrlizing splution and iodine, the amoppt

49.  The systaguiad ploligdd Gl it iidifuhd SmbuntieRBink ARG R bAR LA hetirki2RbA! -
' neutmhzmg component react; i}
(©) contacting the lens with the solution for a sufficient time to disinfect the lens and
neutralize the iodine in‘the solution; and
| (d) rinsing the lens.

2. The method of Claim 1 wherein the iodine is in the form of an iodophor.

3. The method of Claim 2 wherein the iodophor is selected from the group consisting
_ of polyvinylpyrrolidone-iodine, polyvinyl alcohol-iodine, polyvinyl oxazolidone-iodine, polyvinyl
imidazole-iodine, polyvinyl morpholone-iodine, and polyvinyl caprolactam-iodine,
nonylphenolethoxylate-iodine, soluble starch-iodine, betacyclodextrin-iodine,
polyoxyethylenepolyoxypropylene condensate-iodine, ethoxylated linear alcohol-iodine, and
mixtures thereof '

4, The method of Claim 2 wherein the icdine is in the form of polyvinyl pyrrolidone-
iodine.

5. ‘The method of Claim 2 wherein the iodophor is provided in a solid form.

T 6. The method of Claim 1 wherein the amount of active iodine in solution after
reaction of the iodine and the first neutralizing component is within the range from about 20 to
about 80 ppm.
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KNO Ve LETIERS \—- D
3% 3
50. The system of O aim49 wherein the cleaner conprises a s onate
pol yrer . 15 51. The system of C aim50 wherein tjﬁ’eoc‘—“r eam@r{iy
sul f onat e. _ P

conpri ses pol ystyrene
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