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Contact Lens Case Technical Field The present
invention generally relates to a contact 5 |ens case,
a met hod of manufacturing the contact |ens case and
use of the same. Background Like all synthetic
materials, contact |enses are 10 subject to deposits.
These deposits and absGepEackaferfafasecan build up on
the | ens surface which over tine may result in the
reduction of confort and vision as well as an
i ncreased risk of contaWeohtioal Fhe¥di s why | enses
need tQ.be cl eaned on a regul ar basiiyusiT% vari_ous

b

types 15CoPTEaSERT i &at utTbnecnGRe thY aF 81 AbESofPy @ contact
carpat iddlse Wiat hethhR lensndmmieidals Rpteral SO ddt thens case
eye. The cleaning solutions alone are often found to
béndnsugef oéi éRe S8meprevent formation of biofil ns.
Therefore, contact |lenses are often disinfected using

hydr ogen peroxi de and chem cal 20 neutralizers to

prevent biofilmformati onBadkewemd traces of

hydr ogen peroxide left on the | ens during the

g |
di si nf e¢tFonidy EXU5BSFLFi tAPFER Bl Sand PRy b lenses are
haiphdktt @0 RO -eS. TRILS UHodhe add HN9ALd Onaterials

provide a contact lens 25 case and contact |ens ‘
clceani gl sy stuem phattint | Ilgmsevenrfache Wioremt icnerof time may

bi_ofi | .on the surface of conta | enses. . Sunmary of
| RYEHC Lo 150 A CEPAPRGLED 85 (T Adpetl of -Thay =% Well as

i avenihOrsadder eiisk OFf o\Wodrdnd reiicact TeNS casewhy lenses
conprising: at |least one contact |ens enclasure for
c8RESi iion & claanafl P s8l GEPBARThERERLS; UPing various types

of cleaning solutions, which are not only compatible with
the lens materials but alsco with the eye. The cleaning
solutions alone are often found to be insufficient to
prevent formation of biofilms. Therefore, contact lenses
are often disinfected using hydrogen peroxide and chemical
neutralizers to prevent biofilm formation. However, traces
cf hydrcgen peroxide left on the lens during the
disinfection may cause irritation of and may be harmful to
the eyes.

Therefore, there is a need to provide a contact lens
case and contact lens cleaning system that will prevent
the formation of biofilms on the surface of contact

lenses.

Summary of Invention
According to a first aspect of the invention, there is
provided a contact lens case comprising:
at least one contact lens enclosure for containing a

cleaning solution therein;
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a power source recess for allow ng a renovabl e power

source to be provided therein; and at |east two

el ectrodes extending fromthe power source recess to

the at | east one contact |ens enclosure. 5

Advant ageously, in use the el ectrodes are capabl e of

appl yi Ag Paves] exquice frefess ofpheadledanag asolamqveple power

SQSQurEQeté9@@¥€€$§i&5¥f¥hé¥%ﬁfﬁéhg?prOVided in the

wer source ess. In use, ectric field may
Kill om¢ oLeaBte twd CralF@arids pxesentingn flem the power
biofilm 10 Accordiﬂ% to 3 second aspect of _th
pPoviLE

e
| AOSTEPORECERgr 50 & 837 aoREt ABACOF tprE0ENERAGOS TS -

bi of iddRahearRLuan N iheussurfcedbctrearkacird €R8pable of
using a contact |éns case conprising at |east one
c@@pgcftlnlger@gl epteosuie forldcdm difme nglaaphiaanissdution when

SQhut i, on thenel %;ow%rp%\gqrc%mirscg)r]oﬁfirc%cdesﬁl fQle power source
alT'ow ng "a rerovabl@ power source to be prowde‘3
t reweiss, dnd ate) eade ta=eeict r Dllesdexiendiiigt. Hnemor more

the power squrce recess to the at | east one contact

| BHSTERCHBE GRS Pﬁ@sﬁﬁFhéﬁ_EBﬁpPF@ﬁﬁémthe steps of:
pr ovizdiRGda ngl eNINGSAUAY iQpddt e wantacted s, 2there is

encl osure; |ocating the contact lens in the cleaning
soreviidad andieppdyi ng aresieadtimioc Hiefdln ofphwation on the
sqol ution to_at_ least partially prevent the forpatjo

ot BsPh nfn ¢ ne Bt Bl e | RS bor P REES e s case
t Bom@raspagt eft tMeddtvenshen, cbheseti s lepsovidied cdure for
met hod of manufacturing a contact |ens case, the
NEPREGLEOREr i Bi g IS efOSPL I actRF 2 bl & f BPHFRg Source

matepikal ifa gqh@wih@f ol derdQ AW NGRdel igthce to be

shape to forma conta | ens case conprising: at
| pastvidrd codmxinl ersdernct oderetf otwo electrodes extending

froem the power source recess to the at leaét one contact
lens enclcsure, the method comprising the steps of:

providing a cleaning solution in the contact lens
enclosure;

locating the contact lens in the cleaning solution;
and

applying an electric field to the solution to at
least partially prevent the formation o¢f biofilm on the
contact lens.

According to a third aspect of the invention, there is
provided a method of manufacturing a contact lens case,
the method comprising the step of:

placing a mold forming material in & mold, the mold
having a defined shape to form a contact lens case
comprising: at least one <contact lens enclosure for
containing a cleaning sclution therein; a power source
recess for allowing a removable power source to be

provided therein; and at least two electrode recesses
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contai ning a cleaning solution therein; a power source
recess for allow ng a renovabl e power source to be

.provided therein; and at |east two el ectrode recesses
extending fromthe power source recess to the at | east

one contact |lens enclosure for |ocating el ectrodes

t hekEpRAing 6HEMeADOIPHERT , SPRECHeEROESDfto the at least one

”HBBB€8EErPQQ§ eP898%§££ %8?518@§§l£ réfﬁét?&&%é'éﬁéreln

he ste el ectrodes 1n"eac
I eastIrt vvconeel e@thicmcﬂnenms:c,esstese Aceidieli ngof 0 mafwtatturing  a
ect of ihe i nvention grOV|ded a coPtact
0

QnEﬁgE 8ﬁﬁrF§Fﬁgfuﬁth?Ea%?mBﬁ%S ntagtSten

enC|OSwT%dEH© cntaithbagsa 40 eheani By S@hétlQﬂ least two
therein; a power source; and at |east two el ectrodes

ex@éﬂ@tﬁgdﬁréﬂ?@ﬁéepomer source to the at |east one
contact, J eng %.CH9§Q£efo¥€€ﬂ Epe ol t'£Hbéﬁtth there

electrlc CIrcuit across rodes 1
c@@npﬁdwmﬁd@/dImaqmaaaeﬂeasobaabsenm@rdﬁlnbeanlng
solution in the at | east one_contact .| ens encl osure.

Accor ditg ¥R 1% hCaRphatt OEREhENCHPENE PO 0% HeFq ing 2

Prau¢8th A LAMAGh t@Rsekht conprising: a contct lens
case conprising at |east one contact 20 | ens enclosure

for co@tQQMEﬁgS@uﬂQ@anﬁn@ sol ution therein; apower
Lo bl OB T B R ROLERE pover
exloendieng o rom tde powsr SHIreentfcesbed® éhelatut€astherein
o%%ec%Qh%ghnL$P§x§QSlQngé%rlc cilrcuit across the electrodes
is controlled by the presence or absence of cleaning
solution in the at least one contact lens enclosure.
According to a fifth aspect of the invention, there 1is
provided a contact lens kit comprising:
a contact lens case comprising at least one contact
lens enclosure for containing a cleaning solution therein;
a power source recess for allowing a removable power
source to be provided therein; and
at least two electrodes extending £frem the power
source recess to the at least one contact iens enclosure;
and
instructions for using the contact lens cleaning case
to at least partially prevent the formation of biofilm on
the contact lens.
According to a sixth aspect of the invention, there
is provided a contact lens case comprising:
at least one contact lens enclosure for containing a

. cleaning solution therein, the enclosure having an

opening;
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25 and instructions for using the contact |ens

cleaning case to at least partially prevent the

formation of biofilmon the contact |ens. According

to a sixth aspect of the invention, there 30 is

provi ded a contact |ens case conprising: at |east one

cont act® | eP@P enefpaite fof comtlgasiabdea alltemhingpt to the

S A NGB! Do i NGRS YR NZY,NG an opening; 3
a cap capabl e of releasable attac nt to the
encl oswr epdvaar covardang arlde openi ng; a power sour ce;

and at |east two el ectrodes extending fromthe po
5 'sour & { $PE abpeaSteOREOLONt dEtt I eI b NGB gne  Power

whenheide ddecHordmti sofoRd €beehet C1LELECLAE136GPSS wherein
the electrodes is controlled by attachnent of the cap

orf-shef @it tostr e0f ot @it @lehhentibtuiheacbpsodf thehelectrodes
encl o L,Nni L] I lL.Qwi n rds
oo oo A BRI R e, L8\ MO Y oncosure

Urdres siespedinfdrad odt hdremcag, dfife tiher reicleanpe.Si ng”

.and "conprise", and granmatical variants thereof, are

15 intended to represent "open" or "inclusive"

| anguage such that they i peglrydethieegist ed el ements but

also permt inclusion of additional, un-recited

el enent®e Thel k&ring biofds nings tesed el mexein shall have

i'Eﬁg“ﬁgg%fﬁgifHﬁfg%%gQ;O|Ogica| films that devel op and
persist a

Unless specified otherwise, the terms "comprising”
and "comprise"™, and grammatical variants thereof, are
intended to represent "open" or "inclusive" language such
that they 1nclude recited elements but also permit
inclusion of additional, un-recited elements.

The term “biofilm” as used herein, is intended to
include biological films that develop and persist at
interfaces in agueous environments. Biofilms are composed
of microorganisms embedded in an organic gelatinous
structure composed of one or more matrix polymers which
are secreted by the resident microorganisms. The language
"biofilm development" or "biocfilm formation" is intended
to include the formation, growth, and modification of the
bacterial colonies contained with the bicfilm structures.
The microorganisms that form biofilms may be, single or
multiple species, that grow attached to a surface and
produce a slime layer that ©provides a protective
environment, see for example Costerton, J. W. (1995) J Ind
Microbiol. 15(3):137-40, Costerton, J. W. et al (1995)
Annu Rev Microbiol. 49:711-45). Exemplary microorganisms
that may form biofilms include, P. aercgincsa, Klebsiella

pneumoniae, E. coli and Staphylococcus epidermidis.

4
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20 interfaces in aqueous environnents. Biofilns are

conposed of m croorgani sns enbedded in an organic

gel ati nous structure conposed of one or nore matrix

pol ymers which are secreted by the resident

m croorgani sns. The | anguage "biofilm devel opnent"” or

"bi of i Timef oF grami “ril'léi@jirrq eﬁ@é@ltignf'o 7ok irle hean aqueous
USRI dnowkl, ang podifieathgn gfalhe bacterialcontact
Ion i'és cont'aine the rof1'Fm structures: e

nUEﬂmm%gaﬂuﬂﬂslﬁhpteﬁetﬁbbyoﬁdem&1mayuhf,iﬁéﬂgleooma contact
Itiple species, that grow attached to a surface and

ce a slinme layer that provides a protective 30

enV| r oRpRNtLe SR8 U v aXaATPhe EQSLEELON. of- b\ﬂlof(lll%r%)me]ans to
Ind Mcrobiol. 1I5(3):137-40, Costerton, J. W et al

( P¥eFentAnntiRev Mictabimgnt 49: g11- 45he Exéimﬂfalr]yﬂ forming

f I
aer09|nogghﬁgﬁebgggﬁﬁga%%ﬁgﬁﬁ%n|ae%-E%AH% (yéaand it may

Sbﬂﬁhwh@ﬁ@ﬁ@u$VHmﬁﬂﬂgﬂﬂhéspfbﬁﬂghﬁﬁﬂﬁn'Hﬂd%ﬂﬁrmbduc1ng, the
sol ution" refers to gn aqueous solution suitable for
cP@é’hﬁlﬁ&laﬁd/%? Ql&'ﬁﬁjr&‘ cSﬂF‘é&Pg RO RgRigns, which may

pretenall Yk Stefdd e ahd finefdo A A s%pyt 264 /ot eri%m%ﬁ%g the
term"prevent the formation of” biofilm neans

pp@@@agath@napfaChﬂemucabOKUenbsmﬁl|n1forn1ng

OGNSR S SULAS.g] BEAACt e A e o

f@:@bh@leﬁ@,ratﬁ@nspopUEatl @Bmpf)néh@fal | mformmg formulations,
m cr oor gani sns, whi ch may 10 include killing the

Nty Pe6R &Hl@ﬁ§n§nd/or5°nMﬁMthKFWQR?drﬂ%ﬁﬂﬁﬁquﬁ?cﬁyplcally
{09 mgay OoF 9BAL SUBa 8] Ysaddensl {10 onmét Bhoutsh, of the

in the context o concentrati ons of s’ of
f etetikdt vaise, tmypiecat yylaehite, b4 02 tbé Sﬂﬁe&tated value,

y%%%galq%reeﬁg&gw 4]-'?— %% %ff tte St etaggdv%laliue, and even
more typically +/- 0.5% of the stated wvalue. Throughout
this disclosure, certain embodiments may be disclosed in a
range format. It should be understood that the description
in range format is merely for convenience and brevity and
should not be construed as an inflexible limitation on the
scope of the disclosed ranges. Accordingly, the
description of a range should be considered to have
specifically disclosed all the possible sub-ranges as well
as individual numerical wvalues within that range. For
example, description of a range such as from 1 to € should
be considered to have specifically disclosed sub-ranges
such as from 1 to 3, from 1 to 4, from 1 to 5, from 2 to
4, from 2 to 6, from 3 to 6 etc., as well as individual
numbers within that range, for example, 1, 2, 3, 4, 5, and

6. This applies regardless of the breadth of the range.
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stated value, nore typically, 2%of the stated val ue,
even nore typically 1%of the stated val ue, and even
nore typically 0.5%of the stated val ue. Throughout
this disclosure, certain enbodi nents nmay be discl osed
ina 20 range format. It should be understood that the
description in range format is nmerely for conveni ence

and brevity amgl 0 E#EQ

inflexible Iim t at| on on@% c’t'l:"?lsf'cceog)gBt of t %’%& scl osed

r anges ExAepdrdiyighnyn-tHeni tdesc kimplodd et sa afangecontact lens
shoul d bg&con5|ggred tQ have 25 specifically disclosed

al9®Sehét esGBSF27§E8-as wel | as i ndi vi dua

nuner i gdleral uespwbi Dhsqt Batcdrange: Fofs %é@@pk%m@rlslng at
description of a range such as from1l to 6 shoul be

cagsiseopg Crriant slpaétﬂ fargald g sfcms@tmsaﬂbn%g%scleanlng
1 1 f
Slé%gbﬁi E’lr om ;ééﬁeg’ =le) ?:@e ftetcegg e{c?fn’ %l&gwﬁpfy galgn}gmovable

from rom as we
[ @wwemduaburnenbebs hethpmovhaédraﬁgereinr exadpl &, dair of
and 6. This applies regardl ess of the

bF&&&ttl"f"SlfeSt heopaRgeeds t[%t aPPed- BeEoLar #pfer source and

E@%@@h@%ﬁgs sExeph ar Xea‘%%n cldem Lomgh epbedhBeHS Lfr, @ wherein
contact |éns case w |1 now be disclosed.” 5 There i's

prroei @@draocforﬁlmtﬂ%iﬁss case coghrlisiafy applyesstawnelectric
Iosure forggontalnlng a cl eaning

c
s%ﬁ&? ﬁo 5 LGP ECFE8EESE for allowing a

renmovabl e pomer source to be provided therein; and a
pair of electrodes connected to the renovabl e power
s&opEacindens SRCLRFEE i nto at | east one contact |ens

h0|derTh@h%kﬂﬂécghfeﬁ 'Eagg ﬁ!?ﬁﬁ&9d§§ogiﬁe8aQﬁleé¥ least

applying an electric ieldt e cleaning solution
C@nEacCohEastenébnsuren¢50§heecoﬁ®actcbﬁn31nas@ nay bkeaning

%%%h%?gnwﬁtghat égggact lens enclosure may bke any size
chamber such that it is capable of holding a sufficient
amount ©f a cleaning solution to completely submerge a
contact lens.

The contact lens case may contain multiple enclosures
for storing multiple contact lenses. More than one contact
lens may also be located in one enclosure chamber.

The contact lens enclosure may be composed of a
sterile material that is inert to the cleaning solution
and the contact lens. The contact lens enclosure may be
composed of a material selected from the group consisting
of polyethylene terephthalate, high-density polyethylene,
poly-vinyl Chloride, low-density polyethylene,
polypropylene, polystyrene and a blend thereof. In one
embodiment the contact lens holder is prepared from

polyethylene terepthalate.
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one contact |ens enclosure for containing a cleaning

sol ution. The contact |ens enclosure nay be any size

chanber such that it is capable of holding a

sufficient anount of a cleaning solution to

conpl etely subnerge a 20 contact |ens. The contact

| ens cdd¥ mepnéentai Femal dasice BAY] 0SORRELSE ora stlecpiigr for

mi'ééaﬁ'i%gggé‘lt é%t%%@?%ns’vbirr‘? ‘EBQEt%S sk ins 1rhﬂeee”énclosu:e

may al so ocated i n one ‘enctosure chanber
corladti veento enied eslwo: roaleshe conposed of a 25
steril material that is ipert to the cl ean

sol uti S aHi The BoM St OF ofis COPRESCorkelet BHesuTe may be

eRHASWR INBYE Rt LPNPPSRE-RAN BcHRE T bah isBkacted £ 0y make
the group consisting of polyethylene terephthal ate,

hitdie densfage péinpatthydrthenonpeireyienyl ©hl shipdeontact lens.
I densjqt y. e 0 I

pgqﬂ;?s ferhwéelné/em%%d %’%%geeﬁtg %1 gc%e%fé_gﬁé’%% ele&?ge nbodr nent be PTFE
t e cdorteannta | efbubhedideyldrse pr epaseddf ram potyreidy| eabemical.
terepthalate. 6 The contact | ens case nay conprise a

| FOSSRSFST AN RS SEIRPSSE | ens i n position

wi t hi nqtthe anclQswre Kl vert enkheRlect odsss HbBder may
i nner surface of a contact |ens enclosure may be 5

clremiaged |Spittradaltee sl aresia tead | §r pol thedrger aswieon viewed
maker Lhe surfgce ipert and gon; adherent ko they opnerical
contact I%ens. % he Encl’osur® c%ah%ergof The cortact? !
| end icalsd dmy, beePTEkgul(®ol Wret r aubliekoet hyh erg embodiment
coated to provide chem cal inertness and i )
ndReadhis} Yees s chepPthe dncFBRurentigtoetent faae is semi-

CQRRAGH d-8NSy 0k dBE 1Y Berany SHH! dBl& ShARE semispherical

sefected fromthe group, when viewed froma top view,

censilstsivny cfhaswrr sphaaricalgousyt ipidriicdds ease of .locating

r%Ft%Q%%égfen$gggbi£gl'alnangﬂ?ngﬂ§g¥Htion. In another
embodiment, the chamber enclosure of the contact 1lens
holder is cylindrical.

The contact lens enclosure may be provided with at
least two electrode recesses.

In one embodiment, the enclosure includes an opening
having connecting formations surrounding the opening. The
‘connecting formations are capable of mating with
corresponding connecting formations on a cap. The cap is
capable of covering the opening when it is attached to the
enclosure. In one embodiment, at least one of the said
electrodes extends through the body of the cap for
coupling with the power source. The electrode extending
through the cap is capable of electrically coupling to an
electrode provided in the enclosure. In use, when
solution is provided in the enclcosure and is in contact
with said at 1least two electrodes provided in the

enclosure, an electric circuit forms and an electric field
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t he encl osure chanber of the contact |ens case is sem
15 spherical when viewed froma top view The

sem spherical encl osure chanber advant ageously

provi des ease of locating a contact lens in a

cl eaning solution. In another enbodinent, the chanber

- edd odtparsrdt heo cotactsdlaisiorhol deicarsligglivadr igal will be

2 t s:.en r ; rovi.de | t t
 SRE R e ot B Ry DY 1! o
erscligsir €d nelrmdéehear lepeming fikdd ng aadnecti ng

formati ons surroundi ng the opening. The connecting
formati ons are capable of mating with 25 correspondi ng
CeNredrJaesf ormati ons on a cap. The cap is capable of
coverin he opening when it is attached to the

enclosd%? Fonioret enbodi mekRaniatg | ease dife Brovhdedaiwdth at

el ey tsrt"d%%.oex%ftgg%rbﬁéguggxkgﬁc@g{ﬁy efohnec £8P fOler  source
g ep e e

coupling with OWEl source. ectrode
exteerdisng c3a Hehragudleddte @ap ¢encapablenofenclosure, wherein

el ectricall oupling to an electrode provided in the _,
o fOFoSTHRE T 19TR 2T EAPEdFUG O PBL §HE%i dBd G1Pqiric Eield

enel oS ecaB8ni 8qi BoaaRtAGt widd heBal debvhBast JoRr source
el ectrodes provided in the enclosure, an electric

cilisc wireviiglesls ianghanpelest scvrteelk@cesiss i nparted to
t he sol.ution. .Accordi ngl i.t.will_ be appreciated.. .
that -+ e Anae! Xigandlly waFs oFRY abSshiner dest with

t ket hehat eetbi @ lfdd bdys andnofdne Selbesimones thee contact
contact .l ens cleaning case iis provided with at |east
t WGTSl EdCPBAEY EREENAPNGPVORPENELEBWEF OsBLRPEETOFEEess

to thesgl l.gask BRLCHAATe | RNSRNEI GSWR Meteidde recess

the el ectrodes are capable of applying an electric
f pelogrid@dt dnt hbeckeabibng dehst konlwbemet he renovabl e

POVET FPU' &8 ectroges may be composed of a material that is
capable of carrying electric charge and is inert to the
cleaning solution. The electrode may be a metal or a metal
alloy. The electrode may be selected from the group
consisting of copper electrodes, aluminum electrodes, gold
electrodes, silver electrodes, platinum electrodes,
palladium electrodes, ferrous alloy electrodes, nickel
alloy electrodes, copper alloy electrodes, stainless steel
electrodes, and electrodes of alloys thereof. In one
embodiment, the contact 1lens cleaning case is provided
with platinum electrodes.

The electrode may have a shape of plate, rod or coil.

In one embodiment the contact 1lens <¢leaning case 1is

provided with plate shaped electrodes.

Cleaning soclution
The chamber enclosure of a contact 1lens case may

contain a c¢leaning solution in use. A contact lens may be

8
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Is provided in the power source recess. The contact
| ens cleaning case may be provided with nore than two

el ectrodes. I n one enbodi nent the contact |ens

cleaning case is provided with two el ectrodes. 15 The

el ectrodes may be |located in the el ectrode recess

pledaded i int hbecomtertintensodmsiosur E€hThelepadngodealution
n%%pbﬁxgo S%Fegér cg?%frE%hdhggivésmegﬁgﬁmﬂiﬁy is sterile
carrying eleciric charge and s Ineft to e Ccleaning

saindt | aRerfhetel est radecamy HNeras.nmettal onea ambali®dnt, the
al L.oy. The el ectrode may be selected fr

mth roup
cOHSPEENAY BH W dpPer™Y ebfr 5des, SRR ng?“rﬁl%?‘gc%fl(?g‘e?,s water

99 d gl ectd odesnesi ligimeal @drRAesavR BEHDYM contact  lens
el ectrodes, palladiumelectrodes, ferrous all oy

elcdcenddes , saliwkiains asholy ebediirodespredpped kbl Barnes Hind
el.ect rodes...stai nl ess .st.e el r.odes

P Ety cHRosBRhErRASe RS T ool CeAnSaEReRt OF rmerica,
Cc@®lzdelex ensbet it s case el ykans detindwhhd, plUatiitrdn States

el ectrodes. The el ectrode may have a shape of plate
r6F ediar, GiBbnblehbRdrRERt Phe COsAtAet Undied States of

ClhGaniiRg cagg,ksn 30 Prows dedh W tRepl abenshaped, wew vork,
el ectrodes. O eaning solution The chanber encl osure of

aUoonedctstlages caSeAnayicgontmaiyn &l st eami ngedolast ioncleaning
i% gs%“ é contact lens may be 8 located in the
clP€afi-A§"sol uti on. The cl eaning solution may be any

el ectrirgal |yogohdiictiene netkamddatase sheyi bgevamd biofilm
inert to a contact lens. In one enbodi nent, the .
cEearrigogolon itdie iy FrCangt canfBRLPFGuIlG Sucierged in a
m@ﬁ%%n§ﬁgré%¥dﬂ¥§n1$ﬁéﬁo dﬂéyl ¢} é@lﬁg!gr%QQH@E in the
| ens cleaning solutions such as those provi ded by
B@bme$Iﬁ@ukcdnceceEsSumﬁyyabentﬁatiﬂ@nniaclenhiag case may
S%%%%%n%ftﬁﬂfrfgﬁﬁation of a biofilm without using a harsh

chemical like hydrogen peroxide.

Power source recess and Power source

The contact lens cleaning case 1s provided with a
recess for locating a removable power source. The
removable power source may be any commonly used power
source such as a chemical battery, which may be disposable
or it may be rechargeable.

In one embodiment, the power source is not removable.
For example, the contact lens case may be disposable and
the case will be discarded once the battery is exhausted.
Alternatively, a non-chemical power source might be used,
such as a solar panel that is mounted on, or in the recess
of, the contact lens case.

The removable power source may comprise more than
one chemical battery. The removable power source may be

selected from the group consisting of AA type, AAA type,

S
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Bl ai rex Laboratories of Col unbus, |ndiana, United
States of Anerica, CIBA Vision Corp. of Gorgia, United
States of 10 America, Bausch & Lonb Inc. of
Rocherster, New York, United states of Anerica my

al so be used as a cleaning solution. The contact

f GRfelt/i PR o vidige dwths PEBedrtinyy cheseifay pradtanies. In one
b'e?r[ﬂéd’ﬂme%ﬁr,f aLf Ol G, SOMMACt RS sUBREged in A 18, type
cleaning sol'ution when 4 powerlD sourcé rs provided in

t henj@sdr keaurees .r ecess. The contact | ens cleaning

case may prevent the forré%té'i on of a biofilmwthout

usi ng d™hareh 2BRERFEaCMPORAMG)r odelf pRYBRF dgousge may not

POWRET SQWL8 & anesSmapdpEouwshnaedtge +the contaLtpd s source
cl eaning case is provided with a recess for |ocating
a Ssfovabl @ penvEsehsodyr ceowThesupphbyall eepovnecosbarted to a

I r ce._s S .
TR ST IRE ), (BRI oo O GUSIL Byfonqp1e suen
mas ke diechangeallightlenr onelerbodi ment, the power
source i s not renovable. For exanple, .the ¢ontact

| ens cddE nBYCBEIATSPoTH e2BRYY 3 EASELRIF bkeld to the

discarded arpqitikg RAMHIENY ISiRdiauStESrer source is located
Al'ternatively, a non-chem cal power source m ght be

used, tBO wtemssausckarrpemet et 8s mimanw osoletion 1is
in the recess t%fe, Ct:cpet cotnt | ens case. Thﬁhe strength of

ct
r ERSVASEE pomer "ot e Hay ggﬁﬁriesné:lr?osruerei'ha orfe
chewd callcbattier yridbhe reapvalemdwen seuecevilyabe applied
sel ected fromthe group consi sting of AA type,

t W5ECSe LRI, eRetypedand PPE t Yot @@P%BWAQQ%@?S the

L%&%ﬁ?ﬁﬁ%ﬂ@@dﬁg§ntbeth§1rgno¥§9§§ ROVEL-SQYT G&-did Bhe group
consisting of about 0.1V to about 6.0V, about 0.5V to
about 5.5V, about 1V to about 5V, about 1.5V to about 4.5
V, about 1.5 to about 3.0 V, about 3.0 to about 4.5V. In
one embodiment, the voltage applied across the electrodes
may be in the range of about 1.5V to about 3.0V.

The strength of the electric field may be regulated
through a veltage regulator that may be connected between
the power source and the electrodes.

The strength of electric field and duration of its
application may be suitably selected depending upon the
nature of the biofilm.

A contact lens may be located in a contact lens
cleaning case provided with a c¢leaning solution and a
power source for a suitable duration in a range selected
from the group consisting of about 1 to about 24 hours,
about 2 to about 20 hours, about 3 to about 16 hrs, about
4 to about 14 hours, about 5 to about 12 hours and about 6

to about 12 heours. In one embodiment, a contact lens is
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chem cal battery. In yet another enbodi nent, the power
source may not 5 be renovable but may be connected to

a fixed power source such as a househol d power supply

or even connected to a car battery via a suitable

outlet on the autonobile such as a cigarette |ighter
odtdcattedTHe 63 ecPhioriels heys appegnangekaser iforf ide|dnnat-ion of

t%%ou%o %I%%%&%g sol uti on when a renovabl e power
source i's Iocated in the power source recess and a

cl eani ;g sohtitican Lsnsprmay désk | stidredcodhactk | edstact lens
encl osyre. The strength of the electric, field_may

JETHERAIGH ¢ FESTol RERIE-SRpI MAdF afr SECAREN®| Siipen and a

T@%w%&lt@g§r@@p@d%deﬁcngﬁge&hedééa@isﬁt59ﬂe§ &%mgae kflected
a range selected fromthe group consisting of about

0 fmnt Ghebotrod Ovponabsuing. 5V tlo tctab%@tdéysv Tabout2l days,
bo 5 bo t 4.5 V, t.1. .
t 3 abo%t gé c%/f sa 3%1 ogé/ é)m %n‘%,v aI nc%pl%la!lct ?ens is

Y%bo one
eMyeditrentin thecyot dagel appl cedaaﬁ:hgsm@be felrecd raddestion of
20 may bhe in the range of about 1.5V to about 3. OV

TRESK SnGgeSof the el ectric field may be regul ated

through acygkbage [egyl afgy that Jmy-fe fi?PnSﬁ@Qntact lens
bet ween the power source and the el ectrodes. The

stcrl@l@gltlhlgof cebectpiavideal dvdnd dar attl@ammgl tsol@gon and a
%pw catlonrnay e_suitabl seiected dgge |n§ g range

t R&¥Siat Gre "6t t A8 hi 8f i PHY"A cORPEEt Tehs 9

| @ealeed aldn fa oa0 HhClgrcerns celsgaing casel p;rco\/lzda@brw,m 3 to

a cleaning solution and a power source for a suitable
d&paFW@ﬁhvn5atPaﬁg@o§§P§cP@§ 80 tPr dnfeRéEDGr oup

consi sy Rg of - aboﬁ%ut % P%Q§%¥ & h%&%%ude@bouﬁyz tcﬁ’lsclosed

about 20 hours ut 16" hrs, about

akeobodidendsr sis abdoait thdie absuhol Rekaurts ambwﬂﬂﬁnaﬁ on/off

}%w% %ﬁ. Qo %%ma Qogn%ﬂ?nggme ecﬁrf%cgggggitlg%%oss the
electrodes 1is controlled by the presence of absence of a
cleaning sclution in the contact lens enclosure. In yet
another embodiment, the electric circuit may be turned on
by attachment of the cap on the enclosure and turned off
by detachment of the cap off the enclosure.

The electrodes may be extended up to the removable
battery source through wires that are capable of
conducting electric current. The wires may be composed of
a metal or alloy selected from the group consisting of
copper, aluminum, silver, gold, platinum, nickel, iron,
ferrous alloys, copper alloys, stainless steel and alloys

therecf. In one embodiment, the electrodes are connected

to a power socurce by using copper wires.

Brief Description Of Drawings
The accompanying drawlngs illustrate a disclosed

embodiment and serve to explain the principles of the
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10 located in a contact |ens cleaning case for a

duration of about 14 hours. A contact |lens may be

stored in a contact lens cleaning case provided with

a cleaning solution and a 5 power source for a |onger
duration in a range selected fromthe group consisting
ofliBcflessg derfeodimant 21 Idayss Y be 18ndaystopd, odwwever,
e i me a ct.le is | in co
Igﬁgqclegh?ng %ééﬁéﬁéﬁ z;g f?atﬁg%ighggabog ¥3 Sé§€éoﬁﬁﬁ of
Aicantacttiens omy ,bearsd onetd kB & comfaciti@nsof the limits
cl eaning .case provided with a cleaning solution and a
pOhe-P§odPEENFOPRa even | onger duration in a range

selected fromthe group consisting of 1 to 12 nonths, .

3 to Fa9monthls fo BrABATASChAEN6 oot nots. ofs & first

Cﬁ%s&ﬁo%%ﬁ afyant AgRS B%OgiggﬂtQXtdgéﬁE°é§9e;

enbodi nents 1s that there is no need to provide an

on/of f pygiChye The LORUBLLARYObNAN SLECT WGP BEUTL  second
across fHe “el'éctrodés 18 controlle y the presence
otliahsesed efibadimbkeanbhigasobntion Lantheasentasd | ens

encl osure. In yet 20 another enbodi nent, the electric

ci rcui Figay3beid uranedrass-pe@atiicachfenhtof vibe cap om third
the enclosure and turned off by detachnent of the cap

oflif schesercPERaféneTheC| BcEPBEBS NG BeC@RBended up

to the renovable battery source through wres that

are capable of 25 conducting electric current. The

wi res may be conposed qﬁe@a¥féglng£c§4é§yb§elected

fromthe group consisting o copper, um num
sEmbedimgakdl pl ati num nickel, iron, ferrous alloys,
copper _al | oys, stainless steel and alloys thereof. In

one enBSAPREARY (e BtEct FodddHfe LonfBErRd2 JeFetszeection
PRWBHSQUIGE JBY AISEPRLS§LPPEENY (@%aning case 1. The case 1

has two contact lens enclosures in the form of two semi-
spherical cavities 4 and 5. In use, the cavities 4 and 5

contain a cleaning solution.

The contact lens case 1 has a platform 10 connecting
the two semi-spherical cavities 4,5. The platform 10 is
provided with a power source recess 14 in which a battery

8 resides in use.

Two sets of electrode pairs in the form of wires
(16A,168,16C,16D) extend from the cavities (4,5) to the
recess of the battery 8. The wires are made of copper. The
ends of the wires (16A,16B,16C,16D) are in direct contact
with the battery 8, while the opposite ends of the wires
(l16A,16B,16C,16D) are resgpectively connected to platinum
plates (15A,15B,15C,15D). The platinum plates (15A,15B}
extend into the chamber 4 and are oppositely located
around the periphery of the inner surface of the chamber

4. The platinum plates (15C,15D) extend intc the chamber 5
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Brief Description OF Drawi ngs The acconpanyi ng

draw ngs illustrate a disclosed enbodinent and serve

to explain the principles of the 11 discl osed

enbodinent. It is to be understood, however, that the

draw ngs are designed for purposes of illustration

oY AR MEPossteldef Laraten sraume | Fhft Pewfthaty of the

Iq%%%&l Do f Cglgfe{ LS RafpbagSssection front view of a

first i scl ose odi mrent of "a contact |ens case

Fig 2 'ﬁ au%%oss SS§££$” freﬁ%acggm'fécgtégc anthe %Pamber

dlsclosed odihen | ens case;
|&n@loeoss sact ben br oabnvaening aath¢I@aﬂDn@|S§¢Iﬁxﬂbn An
odi nent of a_contact lens case.

D@ EFEtFont ErbddifenPPPIREFer P ndf I%% Plléanfngt h&péufson by

? W3 R10H0SS-158Ctd Op 813nf O ARV Ofo@rfontaekskeny. The
eaning case 1. The case 1 has two contact |ens

erdlessuies Fheilthe for pppfliedo seen- Fphediesdlricavitiregit is

e |t| 4 and 5 ntain a
e T s i S BuftPRgg present in
plcakf ocmrif)lésnne@wng t 20 die t wensemd- splﬁlehl cabth of the

cavities 4,5. The atforn110 IS ETOVIded with a pawer,

SEUFPECETPEEeSSiTA | Pla wadt é4yCr 8O5PEsi HBsT PajseEion is

Twarseks Gir gl eché Oéﬁv%héé in the fardn QfLeEH:?é c1rcu1t is
(16A, 16B, 16C, 16D) extend fromthe 'cavities (4,5) to

t beoRBnr ecels 3-haf ¢11@ctbla1¢ efyeBd The nwitr e raresl .neflec@fdingly,

c The ends res_(16A, 168, 16C, 1

CRRBREL 4 Bign it %Gp HERPAAEoR! SR tER AR e PR LT to turn
Olaﬁéséll@cﬁﬁﬁi& gfictheow besoff16A, 16B, 16C, 16D) are
respectively connected to plati num

The case 1 is made from polyethylene terepthalate by
injection molding, which is well known to those skilled in
the art. The mould has a defined shape to form the
structure shown in Fig. 1 and as described above, with
recesses for location of the wires ({(16A,16B,16C,16D}. Once
the case 1 has been formed, the wires (16A,16B,16C,leD}are
inserted into the recesses and the platinum electrode pads

(15A,15B,15C,15D) are soldered thereon.

Embodiment 2
Referring to Fig. 2, there is shown a cross-sectional

front view of a contact lens cleaning case 50. The case 50
has a cylindrical bedy 22 and forms a cylindrical chamber

23. In use, the chamber 23 contains a cleaning sclution.

The chamber 23 1s provided with a platinum electrode

pad 28 at the bottom corner of the cylindrical body 22.

The c¢ylindrical body 22 has a detachable cap 36
mounted on its top, and has spiral engaging surfaces for
allowing the cap 36 to be screwed onto and off the top of
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pl ates (15A, 15B, 15C, 15D) . The plati num pl ates

(15A, 15B) 30 extend into the chanber 4 and are

oppositely located around the periphery of the inner
surface of the chanber 4. The plati num pl ates

(15C, 15D) extend into the chanber 5 12 and are

oppsi talyindsdardd BPONnd2Z hedperdphiEspasfditige grgrges (not
S of t c r-5..1n : t | '

I %:gaosqgn? i(%nt gec%gl%gr SSlednecl%s%ereeog g?IQS%g{)lnjtng%dﬁg a}DOdy 22
cltgantaugh SofThei aaseANSG® alleet raamdredak | 8 appltied tyo located

the cleaning solution b pravi din battery S.in the
PO uFE%tréi‘E?_gdﬂ_.fyrﬂ%t L itaW&riyds_%{p%|l?%fdtom of
whel: apneheelr i £3Ci MG tphropheablied:niiate Sf bisCi & 26 for
cl eaning solution is present in the cavities (4,5) to _
metes ot iant L v Ldckbing obneheorl Omerectoosd@giai kenses therein

( 15A, a ( D e | uti IS _renov
fglg{rar\w #%?’ca%??i g:ag&(a%i%d %\é\genteﬁ?%ctéﬁn%%&lr cﬁP?'i S use, the
brrakefiv mattkd hehehieet s 1 c4f izeld 26 aet fier nBluid communication

Accordingly, there is no need to provide a switchin
meEHdhi iR 10 MY 3R Wi iocHE d oGy Grbers 23 -

The case 1 is made from pol yethyl ene terepthal ate b
i nj ect iforP Wbl 1Y, e WPFERCHS” Raf| 3Rndwn R tiiack on the outer

SHSE Nort Bfealby Hie MMLLdRS 2ndebLieq taPedP 36. 1n

structure sh g. 1 and as describ
abmeg, wi tduffbresses guentiogatedn thle théecanieg (SHOAtion is

16B, 16C, . 16D),. Once 20 t case .1l h bee or med

LR R (A B e R aRPeBDrgr 60 e he s migE LR ‘electrode
r %fa%ﬁsi%s anddhady alivmme eatdedegpads ut ion.

(15A, 15B, 15C, 15D) are sol dered t hereon. Enbodi nent 2

25 Refeffd Nga} 036l Ga? a2t PEEBSLS i$NOWM @& a power source in
cross-sectional front view of a contact |ens cleaning

cdse S®@riThe casd-FBE Hedsearyw\Wd nobsiichls Badysg2 and
fornms a cylindrical chanber
The platinum electrode pads (28,30) are respectively

connected to the battery 32 by wires (40, 41). The wires
(40, 41) are made of copper. The wires {40,41)
respectively comprise cap wire portions {40A,41A) and
chamber wire portions {40B,41B). The cap wire portions
(40A,41R) extend through the cap 36 while the chamber wire
portion {(40B) extends along the surface of the central rod
38 and the chamber wire portion (41B) extends along the
side of the cylindrical chamber 22. In use, the cap 36 1is
screwed onto the cylindrical body 22 so that the cap wire
portions (40A,41A) respectively contact the chamber wire
portion (40B,41B). Accordingly, the cap 36 acts as a
switch so that an electrical circuit is activated by
attachment of the cap on the c¢ylindrical body 22 and
deactivated by detachment of the cap off the cylindrical
body 22.
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23. In use, the chanber 23 contains a cleaning

sol ution. The chanber 23 is provided with a platinum

el ectrode 30 pad 28 at the bottom corner of the

cylindrical body 22. The cylindrical body 22 has a

det achabl e cap 36 mounted on |ts top, and has spiral
engagi MG UPRAE e 9 Tf oFhe aFiagng(4He eap FPB)o pee in direct

S GIR) Q:pg%Ptﬁnghgffb te%eefdppy,@f l@atﬂae é'B?fobg?lc ends of
é§ 22 by correspon rooves (not ﬁ
oam@'wmmEsed@@AoéndhéOBylameﬂnaﬂpdmmﬁwel& ddnnaﬂned to the

Th ase 50 .al conprl ral | ocat ed rod
A g A e oty @ T otrd I on o Caet Lenses
t h% Cﬂtajﬁl%rd 23 tm,o d}%rnﬁﬁ@ et chadber s2 @4 Bde P Pic field

respecti vel | ocati ng one or nore contact |enses
t Hér apPlied uSe, thee Ateaadiet solthorehyr Rrovddinpn a power

u%%m:té%e 3206{5 of ﬁﬂ?ﬁe nFS[l%céA' r%%% 528 Are 'I'l{é f%ﬁﬂ@act lens

conmuni cation W eani ng solutlon | ocat e
t msehdtberay?2 e b IA pHiath nims ehect Tade Pad SDearsing contact

ded th t . surfac f the rod 38, acen
P seow Tite. TSt h eS| SE0u Ll S HRRPERER: thudt (yrer that

Ofsutflﬂd‘ﬂe%%n' R4 eaaliuli 0Bol§tiBROVEHBA1HN bBe §DPABBET in the
23 so that the platinumelectrode pad is in contact

vmcﬁllﬁiﬂﬁ@éf A eahP ngogskutingh. make Thentapt 3@ itls the egbggtrodes
a .' t f a 4 .
PS03 BRI iptepseLLhe LIRS bl ebRifhe g i
(28n30)<mﬁe eeppecteveky aamnecékdctoitherbattier w32 effect
by w res The wires - (40, 41) are made of

0, 41)
ﬁﬁéfrent'f‘%’é‘ \/violfestélltT) 5ermatpeBt i 9Bl ytRenpristacgp of 2

‘MdG%t@@ﬂ”IHK%(4@M&§1ﬁin§BQm Qhﬁﬂpeﬁlﬂﬂrﬁepﬁ%bbﬁa%nt on the
(40B, 41B). The cap wire portions (40A 41A) extend

t kleggriche fégpd36rwiike &hd chhaberleknéngpostlenion used,

APk L RS, IS 538 RSB 3h  nours

when 1.5 V is applied.

The case 50 can also be manufactured by injeétion

molding.

Embodiment 3

Referring to Fig. 3, there is shown a cross-sectional
front view of a contact 1lens cleaning case 50’. The
contact lens cleaning case 50’ is similar to the contact
lens cleaning case 50 of the second embodiment, and where
features are the same, they are indicated by the same
reference numeral with the prime symbol (7). The contact
lens 50’ conducting wires (40A7,41A’) are connected to a
power socket 62 instead of a removable power socurce such

as a battery.

15



10

15

20

25

30

25 side of the cylindrical chanber 22. In use, the cap

36 is screwed onto the cylindrical body 22 so that

the cap wire portions (40A 41A) respectively contact

the chanber wire portion (40B,41B). Accordingly, the

cap 36 acts as a switch so that an electrical circuit

i s act it apwsyr 3rcketachients obrehdec®md dreite electrically

cyl i ndri dy, 22. iV by ac t
t)#émg%gt%ﬁf ?ﬁe acy ﬂ%g?ﬁ cgﬁ?\?g%od‘%&% © ﬁg%ﬁe Jegggg 01$ usehold
t powdr esuippd@A and 40B) are in direct contact with

the battery 32, while the opposite ends of the wres

(40A and 40B) are respectively connected to the

pl ati num el ectrodes pads (28,30). In use, a contact

| e&aple i1s | ocated in the chanbers 24 and/or 26. An
electric field is applied to the cleaning solution by

ProvidifiG @ POWRls SRUIY Ce Rddy t he Poyer SQUr Ceontact  lens
recess 34. The contact lens case 50 may be sold wth

i eolgstirensof oz cheaaicty ko acésel ensesdimnge to embodiment

instructions,shoul.d describe to the user-t{hat 1
Lory [ HES BBReaen L AP EREDE LPel U iSF L1 108L Wby | phosphate

ClrarmiferredB $01 Cover pagd rakeaciostt.ach witdv thrR44 battery was
el ectrodes , (28,30). The instructions should al so
dEFEFIEE% I Mk CY$ heSBRTER p&SERESt 0 ThRe IEAGS clens was

fiiglohe@ 8f HeCh nBLE%eNt epyet Rhef Hhmfbgraation on
the Surface of a 15 contact lens. This mnimumtine

wi ||l be dependent on the electric field power and the
cl eaning solution used, however a typical m ninmm
t?&gm_ Q be about 3 hours when 1.5 V is applied.
Theé "case 50 can al so be manufactured by injection 20

g%b%h%%kcﬁgggg%é ?i%ﬁgﬁaggrqégééééFigéigé %ggr%ﬂﬁ%act lens
enclosure of a contact lens case according to embodiment
1. The «contact lens enclosure was also filled with
Phosphate Buffered Saline (PBS) solution. 3.0V power
source (2 LR44 batteries) was provided in the power source
recess. The contact lens was inspected at 3 hours, © hours

and 10 hours.

Comparative Example

A contact lens was located inside the contact lens
enclosure of a normal contact lens case not according to
the invention. The contact lens enclosure was filled with
Phosphate Buffered Saline (PBS) solution. The contact lens

was observed at 3 hours, © hours and 10 hours.

Significant reduction in biofilm formation was
observed on the contact lenses located inside the contact
lens «cases according to embodimentl. The results are

summarized in Table I.
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front view of a

contact |ens cleaning case 50'. The 25
is simlar to the

contact |ens cleaning case 50

cont act
enbodi nent, and

i ndi cated by the sane

wher e

pakdesgnbol ('). The contact

| ens cl eaning case 50 of the second
features are the sane,
reference nuneral with

they are
t he

| ens 50" conducting

63r.nditead of a
battery. 15 The

wires (40A' ,41A') are connected to a 30 power socket

Redoeibbs ponwBiofalmcEogsmakions a
power socket 62 is capabl e of being

electrically c
as a househol d

hafeetred haesa f
power supply.

REtepovehrsour
b Exanple 1 Ac

cafteehl0 hrs
hnt act

| exampae tocat ed i msirdedt he coptagbihens enclagurelaf
a contact |lens ¢ase according to enbodinent 1. The
CeREApiel NS ENCROFYAE Was 1111 gdf@hgh PNOSPNARg fo1g

Buf fered Saline|(PBS) solution] A 1.5V LR44 battery
10 JyLded it SPUHICET T
Hhita ngFgﬁg wasNdikégggygghat gbhgﬁgg?ﬁgaﬁou goaﬁgdfﬁtlon

(
hExasplExanpl e 2 Anot her contact | ens was | ocated
inside the contact lens 15 en¢losure of a contact

| ens case according to enbodi nent 1. The contact |ens

encl osure was also filled wwth Phosphate Buffered

Sal ine (PBS) solution. 3a@¥13@8ionsource (2 LR44
batteries) was provided in the power source recess.

The coftactdvaisadmsofnspect ddsal ogedowsmbodinmiirs 120 that,

PTG BIRPAd  EAELR hefaTiact s MBgce o 5

caphaett| ersiscasm nNod pcecoediay LoiRG tHepleverdliuan.ons like

Tagtggnta%lcdt lsgri:SLngr.]mEQrseux;eentvivaosnfiolfl ekgic\;\%.itlhm formation makes
contact lenses safer. The disclosed contact lens case can
be used for routine overnight storage of contact lenses,
such as for 4 to 8 hours.

The disclosed embodiments provide a portable and an
easy to use device for sterile storage of contact lenses.
Cne of the embodiments c¢f the present invention provides a
contact lens case that can prevent formation of biofilm
for a long duration by using a normal watch battery. Thus
the embodiments of the invention provide cost effective
solutions to the problem of biofilm formation.

The disclosed embodiments do not require use of harsh
chemicals to prevent biofilm formation. Biofilm formation
can be prevented using the commercially available contact
lens cleaning solutions or even homemade saline. The
contact lens cleaning case of the present invention can be

used for any type of contact lens.

In other embodiments, the case may be disposable and

may be sold commercially with an in-situ non-replaceable

battery.
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Phosphate Buffered Saline (PBS) solution. The contact
l ens was observed at 3 hours, 6 hours and 10 hours.
Significant reduction in biofilmfornmation was
observed on the contact |enses |ocated inside the
contact 30 | ens cases according to enbodi nentl. The
resul t sLtarel L suparapbpedennh Tabite VariBisTaptleey Wpdifications

- Red ' ' i ofi f ar nat i.on Af 3.,.hr t
e Sy B 8k ey MR Py Qo Meaent o tne
23drald8 balidledf old Ginpaesati vefiterr ecirdiranNehe foregoing
reducti onNo reduction Exanp|e Agplicagions_ An
adVP RIS T AU s TR ol RBn{SSi SRR, apd scope of
bitgfd | mi hoeAREHAN afgh i t cat tachmenk dheebhe spsfacqiafl  such
a contact |ens can be prevented using sinple
salagiifomatidee amst erdarich sannecon® eviehimntind scope of the
bi of i I mformtion makes contact |enses safer. The
m%éﬂ%ﬁﬁﬁ#ﬂﬁnw%%ﬁ'lens case can be used for routine
overni ght storage of contact |enses, 10 such as for 4
to 8 hours. The discl osed enbodi nents provide a
portable and an ,easy to use device for sterile
storage of contact |enses. One of the enbodi nents of
the present invention provides a contact |ens case
that can prevent formation of biofilm15 for a | ong
duration by using a normal watch battery. Thus the
enbodi nents of the invention provide cost effective
solutions to the problemof biofilmformtion. The
di scl osed enbodi nents do not require use of harsh
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chem cals to prevent biofilmformation. Biofilm
formation 20 can be prevented using the commercially
avai |l abl e contact |ens cleaning solutions or even
homenmade saline. The contact |ens cleaning case of
the present invention can be used for any type of
contact lens. In other enfd@iMénts, the case may be

di qug,aggr[staa&dp]]e%% eb%gzn?{rgs;i%rgrer cially with an

i n-situ non-replaceable r 17 It will be
appsr eheashabneardousacdt heensrodntiloatirenforantbntaining a
adapf ations of. the invention will be apparent to the

perSHH Y | ¥Y Y T Yhé 5 te Wt er reading the foregoi ng

di sgl pswee Wohout depad i fGr f BOTLLRAGSR MNdnEnth SC0pBwer
of 5 the invention and it is intended that all such
FOYIrFECAP BAsPAAUidadptAErOnBs; coRE within the scope of

th%ﬂ:aQQﬁﬂg?d1ﬁhﬁi%56ck§oge%in%xt£n lnﬁonkggﬁ l%ﬂg gPower

case conprising: at l1east one contac enS encl osur
sonrcentacesagta thkeani hgasol uheonohhecei hend anpbwsnre.
source recess for allow ng a renovabl e power source

to be provided therein; and at |east two el ectrodes

ext endidg fgamithe power con@iHiGE fg8cess to the at
| east one contact | ens enclosure. 10 2. A contact |ens

case afomMmadssi mye aronttepslt beres comthesurentoenetptateing a
Jf%éd%H&fﬁoidﬁiq% ¢ E§%q%ng solution therein; a power
and a

sour ce; east two ‘el ectrodes extending fromthe
powera pbiwesowctedeQ el at | east one contact |ens
encl osur e, )

at least two electrodes extending from the power
source to the at least one contact 1lens enclosure,
wherein the formation of an electric circuit across the
electrodes is controlled by the presence or absence of
cleaning solution in the at least one contact lens

enclosure.

3. A contact lens case comprising:

at least one contact lens enclosure for containing a
cleaning solution therein, the enclosure having an
opening;

a cap capable of releasable attachment to the
contact lens enclosure for covering the opening;

a power source; and

at least two electrodes extending from the power
source to the at least one contact lens enclosure,
wherein the formation of an electric circuit across the
electrodes is contreclled by attachment of the cap on the

enclosure and detachment of the cap off the enclosure.

4. A contact lens case according to claim 1, claim 2 or
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wherein the formation of an electric circuit across

the electrodes is controlled by the presence or

absence of <cleaning solution in the at |east one
contact lens enclosure. 20 3. A contact |ens case
conprising: at |east one contact |ens enclosure for
devitaini megelnl shei vdesdirediesn argemeial-t he encl osure
havi ng an opening; 25 a cap capabl e of rel easabl e
attachnent to the contact |ens enclosure for covering
F.he @pemint@cia lpowelcaseukeeoraidgatol edsatimt wowherein the
el ectrodes extending fromthe power source to the at

Mgt bﬁesééﬁf%@fi I _eﬁEFoﬁf_rcé{P SPIhEFeRA (He COPPEL
d19TRhION Qi 1328l eCidif, Clg {naeS Oséaiiﬁcliqﬁhrﬁ,ﬁ regderel,

Is controlled by attachnment” of the cap on the

ferroloysur @ ldindsdet actppent oflidie caledifodee em@supbloys
f%efA gont act | ens case according to claim1, claim2

or Claim3, wherein the electrodes are netal. 5. A
contact |lens case according to claim4 wherein the

nmetal is selected fromthe group,consisting, of cop

%G al dmi FRMYESE| VRS JRAE BFAPFALRT 74 | G4REFh Ini cﬁgéi—“ein

HHRS QA1 QY $oweePREL Rl 9% &l efkhdas, b@‘&@e%:y‘._oys
thereof. 6. A contact |ens case according to clfaim1,

wherein 10 the renovabl e power source is a chem ca
battery., 7. A contact |ens case according tao,claim?2.

o cPaiRs A e At B MUt T chert cat S 3
whtdeahy thib pBwed coniraet ilseds chamecacchbaditagyt.o claim

6 or claim 7, wherein the chem cal battery is

sel ected fromthe

8. A contact lens case according to claim 6 or claim
7, wherein the chemical battery is selected from the
group consisting of AA type, AAA type, LR44, CR type and
PP3 type batteries

9. A contact lens case according to any one of the
preceding claims, comprising a pair of contact lens

enclosures.

10. A contact lens case according to any one of the
preceding claims, comprising a locator for Jlocating a
contact lens in position within the enclosure relative to

the electrodes.
11. A contact lens case according to any one of the
preceding claims, wherein the electrodes are in the shape

of a plate, or a rod or a coil.

12. A contact lens case according to any one of the

preceding claims comprising a regulator for regulating
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group consisting of AA type, AAA type, LR44, CR type
and PP3 type batteries 20 9. A contact |ens case
according to any one of the preceding claims,
conprising a pair of contact lens enclosures. 10. A
contact |ens case according to any one of the 25

HrecEdisipidl fhen comprisihgi e ldrpEiedrte othei ageaning
é&ﬁﬂé#?n'#ﬂ“%éé’ position within the enclosure relative
to the

el ectrodes. 11. A contact |ens case according
to any one of the 30 preceding clains, wherein the
ectrodes are in the shape of a plate,_or a.rod or a
EbiT B S5EtRB0 A Drerer thie it dthg S0y cine OBt the
dherady esednddl@id® CONPr Lsing & regntater 1885 case as
regul ating 20 the strength of an electric field
%%n% ti@ t RaYc| €@ n§L seflatmen iin &se. 123. Ahdethethod

ol fggﬁgieﬂélgég'glgfﬂornation on the 5 surface of a
co e

tact NS using a contact |ens case as defined in
any gmewifdiclcai as cdldamil?;, $bheutedhodn conpricimgdthelens
steps of: providing a cleaning solution in the contact
9 SUWTél osure; 10 locating the contact lens in the

cl eanidaq: tSQIUt 4100, c8Ra 3PPL¥H BT iaN t8lectTdinfn @l Soiftion;
the solution. 14. A nethod as clainmed in claim
argl  wherein the voltage 15 applied across the two

consPEERa T B Y o Sy L a2y et o By,
1.5Vto 4.5V, 1.5to 3.0V, 3.0to 4.5V.

14. A method as claimed in claim 13, wherein the voltage
applied across the two electrodes 1s in the range
selected from the group consisting of 0.1V to 6.0V, 0.5V
to 5.5v, 1V to 5V, 1.5V to 4.5 VvV, 1.5 to 3.0 Vv, 3.0 to

4.5V.

15, A method as claimed in claim 13 or claim 14, wherein
the cleaning soluticon is selected from a group consisting
of water, saline, commercially available contact lens

cleaning solutions and mixtures thereof.

16. A method of manufacturing a contact lens case, the
method comprising the step of:

placing a mould forming material in a mould, the
mould having a defined shape to form a contact lens case

as claimed in c¢laim 1, claim 2 or claim 3.

17. A method as claimed in claim 16, further comprising
the step of:
placing electrodes in each of the at least two

electrode recesses.
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20 15. A nethod as clained in claim13 or claim 14,

wherein the cleaning solution is selected froma

group consisting of water, saline, commercially

avai |l abl e contact |ens cleaning solutions and

m xtures thereof. 25 16. A nethod of manufacturing a

contact |lens case, the nethod conprising the step of:
acin fQrn.ng r.ial_ _in a nmould, the

]%%u|é*%§%F%§ngéé |%%§ §%§%§lfgn€grn1a contact |ens

case a asortattirelend) chad mad, cthdamad? ior aglyaiona3.oB0claims

17. A nmethod as clainmed in claim 16, further

Ledtpriziing®™@ he step of: placing el ectrodes in each of

the athdigasiciloMy ebect 908y egRsSeHntakt181AsCoR  85hing

lens kit conprising: a contact lens case as clainmed in

ca9e oherofkidlldings onet erinQrandisrpasgpustingneragent in

K49 4 RS, G Al .80 &l aaning  gase for killing one

Or ‘Mor e m croorgani sins present 1n biofi'l mon the

surface of a contact lens. 19. A contact |ens case,

substantially as herein 10 descrijbed with_reference )
%%)aﬁy oﬁ%n%$c?helﬁpéwlﬁﬁ9622 substantially as  herein

described with reference to any one of the drawings.
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