OPHTHALM C LENS DI SI NFECTI NG BASE RELATED APPLI CATI ONS This application is
a non-provisional filing claimng priority to U S. Serial No. 12/961, 616,
filed on Wweceniws497, 2010 and provi sional application, BCEUSSanioads2iNo. 5
61/ 346, 162, filed on May 19, 2010 and entitled "OPHTHALM C LENS

DI SI NFECTI NG BASE, " the contents of which are relied upon and incorporated
by reference. FIELD OF USE This invention describes a case for
storing an ophthalmc lens and, nore 10specificall i n_sone enbodi nents, a
base for receiving a cas@PﬁF}ﬁAHWCﬂ#FéﬁBF@Nﬂ@C@EINy&EASEy while storing an
ophthalmc lens such as a contact |ens. BACKGROUND It is well known that
contact | enses can be used to iRrQoNED WPPLATATIVANY OUS cont act | enses have
been conmercially produced for nmany years. Early designs of 15contact

| enses were fashioned fromhard materials. Al though these |enses are still
currently used i nTsRRPEplaapdi i@aﬁlbﬁlﬂmvisldﬂelyﬁlﬁﬂ’gelaﬁlﬁﬁlg@ﬂblﬁ‘@bd)E S geridNo. pati ents

due to their [ ela vel | ow, per meabi | i en. Later
devel oprent s 1182? ll’rqgg? l%dlr%l @%f@‘é‘{’?rl 3 ]toc?ngB’FOt“StOé‘ﬁ]taQB al“@‘hi%g S%Ha@ upon
hydrogel s5 Hylraageh?, gt @iy 891968 aalrd%nmwdyq@@mi&mtcogms These | enses are
often nore 20 confortable to wear than contact | enses nade of hard

materials. MVENYIRGTIHE B‘é%% Hercontgiis a5Whisl atseligd RO BYd IROFROTHEER one day.

However, a bykffnt of mcrobial [ife and bacteria on the | enses generally
makes it desirable to periodically renove the | enses and disinfect them
D sinfection of contact |enses traditionally entails placing the contact
lens in a FIELD OF USE

This invention describes a case for storing an ophthalmic lens and, more

10  specifically, in some embodiments, a base for receiving a case with disinfecting

functionality while storing an ophthalmic lens such as a contact lens.

BACKGROUND

It is well known that contact lenses can be used to improve vision. Various
contact lenses have been commercially produced for many years. Early designs of
15  contact lenses were fashioned from hard materials. Although these lenses are still
currently used in some applications, they are not suitable for all patients due to their
poor comfort and relatively low permeability to oxygen. Later developments in the

field gave rise to soft contact lenses, based upon hydrogels.

Hydrogel contact lenses are very popular today. These lenses are often more
20  comfortable to wear than contact lenses made of hard materials. Many hydrogel
contact lenses may be worn for more than one day. However, a build-up of microbial
life and bacteria on the lenses generally makes it desirable to periodically remove the

lenses and disinfect them.

Disinfection of contact lenses traditionally entails placing the contact lens in a
25  container or case and subjecting the contact lens to a chemical disinfectant. However,
chemical disinfectants are not always as efficacious as may be desired. From time to

time, a contact lens with a bacterium, mold, fungus or other type of adverse life form is



25 contai ner or case and subjecting the contact lens to a chem cal

di sinfectant. However, chem cal disinfectants are not always as efficacious
as nmay bewdesiwveéi97Fromtinme to tine, a contact |ens w PhTaSP@aaFS2EM

nol d, fungus or other type of adverse life formis reinserted into a
user's eye with the result being a diseased eye. In addition, disinfecting
solutions tend to be expensive and add to the total cost of using contact

| enses for vision correction or cosnetic enhancenent. New nethods and

appr oaches areingdfed exteg usepaexedith e gissit heiag ¢ disessedeye. eaddon,  SUMVARY
Accordingly, &J‘@fe&fng%@lﬂﬁods@éﬁ%ri bO& 'e&%%&%d@to%ét%ta‘i@ té‘ﬂls %QBHéétm c lens
storage case for storing reusa ontact | enses and di sinf cting the

| enses duri ndertSbﬁefOStflé)lloag@rreCﬁbﬂEOH C@ﬁge@te@hm@n@ﬁséTewsne(tla}dabmdeap@foaﬂ@ée| vi ng
d's'”feCt'”9:ﬂ@ﬂ&%hﬁ@&mh&u%dmﬁﬁ%@&&#&@ﬁ%ﬂma”d intensity suitable to kil
unwant ed bacteria, virus ungl and the like on a contact |ens.

The base iss capabl e of providing disinfecting radiation in a wavel ength and
intensity suitable to kill the unwanted bacteria, viruses, nolds, fungi and
the Iike on a contact lens. In addition, in some enbodi nents, the base
provi des vibrational frequency 10mechanically sufficient to effectively

di sl ocate expired mcrobials and provide increased exposure of unexpired
mcrobials to life extinguishing radiation. I n anot her aspect, in
sone enbodi nents, a disinfecting radiation base includes one or nore
reflective surfaces, such as a mrror, for reflecting disinfecting

radi ati on towards an ophthalmc lens stored in a storage case nounted in
the disinfecting 15radi ati on base. DESCRI PTION OF THE DRAWNGS FIG 1
illustrates a |l ens storage case in a base unit according to sone

enbodi nents of the present invention. FIG 2 illustrates sone

enbodi nents of alignnent of a disinfecting radiation source 20with an
ophthalmc lens in a |l ens storage case according to the present invention.



FIG 3 illustrates a close up view of a storage case with one cap renoved
according to sone enbodi nents of the present invention. FIG 4 illustrates
aspects ovoaohaset9anit according to sone enbodi nents of PCHAISPr1@®86E326
invention. 25FIG 5 illustrates a base unit in a closed state with a

di spl ay. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
i ncl udes nmet hods and apparatus for disinfecting an ophthalmc lens. In
addition, the present invention includes a storage case for holding an
ophthalmc lens while it is disinfected wwth disinfecting radiation. 3 1In
the follow ng sections detailed descriﬁppgﬂéRa? enbodi nents of the

invention wll be given. The descriptjon of bo referred and alternative
embodi ments are eﬁéﬁ%&ag - BRBEAHEN P08 Aquden a*tor.agoafatg@@éqls% that to

those skill edidrabelch®R o dtortgatusiib betdc® Reises ARM kb featid ORS 1A dadidgehat | ons may
be apparent. It 1s therefore to be 5 understood that said exenplary

enbodi ments d&r#st The leng stprge %aé%ﬁéawbletqféecawa@mﬁfﬁ@lng AReHIoN dh?  GLOSSARY

In this d%scrxba%le%h %Mnfehﬁ{ynéﬁuﬂﬂé f%%l@ﬁln\;'éﬂtetd%d%@%ﬁﬁgeg%dl&v%%i 291'8 various
terns 10may be used for which t | ow ng defini'tions wl

ly:
Di si nfecting tl%@fe@luwntagée%sgae h@ﬁeﬂi Gap3hig @frmowldin&dlﬁm&qugv@@aawnuant ensity
of radiation SR S infsifl MBS illhe bl RHRRRHANGY AT mBal iufsi T OT M

receiving a Disinfecting ation Dose. Disinfecting Radiation Dose: as
used her ei n raafl redike on agorgaad lans. of radlatlon to 15reduce an amount of life

by at |east two | ?@Eddﬂp)lrjlamls&%? #Btgfg}tn&g b%s@ﬂgvﬁgsexflﬁrgﬁ&ay{r%@e&ﬁ/ dl 0gs or

nore, wherein life includes a erla VI ruses fungi .
Lens: reﬂ@rsImmhamwn@pmﬁhahmDeﬁdﬁwﬂgdmkhabem@ﬁﬂdmsobmm@ndgmvﬁbe eye. These
devi ces can prOV| SOLTec ct.ion For exanple, the

termlens can ¥&fer extpgsure% B, blagﬁ%@ean%rsgllné Cflalc%18verl ay | ens,

ocul ar insert, optn amkher &pedtfin@ome embod1ments, a disinfecting radiation base includes
one or more reflective surfaces, such as a mirror, for reflecting disinfecting radiation
towards an ophthalmic lens stored in a storage case mounted in the disinfecting

15  radiation base.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a lens storage case in a base unit according to some embodiments of

the present invention.

FIG. 2 illustrates some embodiments of alignment of a disinfecting radiation source

20  with an ophthalmic lens in a lens storage case according to the present invention.

FIG. 3 illustrates a close up view of a storage case with one cap removed according to

some embodiments of the present invention.

FIG. 4 illustrates aspects of a base unit according to some embodiments of the present

invention.

25  FIG. 5 illustrates a base unit in a closed state with a display.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes methods and apparatus for disinfecting an
ophthalmic lens. In addition, the present invention includes a storage case for holding
an ophthalmic lens while it is disinfected with disinfecting radiation.

3



200t her simlar device through which vision is corrected or nodified, or

t hrough whi ch eye physiology is cosnetically enhanced (e.g. iris color)

wi t hout iwpedivigedsirsi on. I n sonme enbodi ments, the prefercedskensses2of the
invention are soft contact |enses made fromsilicone el astomers or
hydrogel s, which include but are not limted to silicone hydrogels, and

fl uorohydrogels. 25Referring nowto Fig. 1, an ophthalmc lIens disinfecting
system 100 is illustrated including a radiation disinfecting base 101, a
radi ati on di si nf eét thadolopiregeticng detalqzeggigtiensif smhpdmenthof thaaivertiosn sour ce
103. - Accor di ng e ghiif PRERSIHoubYARk ARfer®y kR, AR. dhlu&Rl4ag st or age

case 102 is positioned wthin the pal radi ation fromthe radiation
di si nf ect i ng esouplery cndadimentsienivhaid b endarsteask thatdp thosradkited i dpg shast or ed

30w thin the J,adiali Jhiﬁéaﬁ%arﬁfaﬁ&gfté?ﬂio% 9%?2;93#}%&% 50R tl?efr&‘o%% ed to

radi ati on emanating fromthe radi ation cting source and life
forns exi $ti ngdgstpodthat saidpxemplaiytembodiments elo @pthlithia theiscopeen hesindarirgxposed t o

t he disinfecgk% tirﬁadiation, provi ded by a radiation disinfecting source,
and killed, essentrally disinfecting the ophthalmc lens. 4 As

illustrated, the radiation disinfecting storage case 102 is positioned in
an open sta;gggiigﬁggradiation di sinfecting base 101 and a |id 106. In sone
preferred e , the radiation disinfecting storage case 102 i ncl udes
a positioning art id thBtdeskdiptidnaind @lairgidifegtell Fthélpisécnfeddivientipnl edoas feafls sour ce
103 with the radiation djsjinfectin t orage. case 102. As illustrated, the
positionﬂhg i éﬁ?i§b§£¥%ﬂwﬁﬁkgmgﬁiiﬁﬁ@ngﬂH@BVéssion for receiving an
annul ar arr angemenisiféctidi; Radib@sht a0 Gsetl Aehicl bR 15 8 BeqRnd0d illasity boni ng
artifacts 105 nmay incl ude al nost an¥ pol ygon shaped depression. O her

enbodi nent s fafjetiReriigEngAdingpishile dIeeperithen of plitgdorm geadyipg ¢ ot her

enbodi ment s, siRRSidd ORAIAGN Bt f act 105 may include a snap, a threaded
joining or other renmovably 10fi xed type of joining. I n sone

enbodi nents, the Pé&§ifedtingRadiatianPesacs upebhadin griers forpe ampunted rasiptign & nf ect i ng
radi at i onsSoygee hDAndunt ¢ IROBY hii1 QR t%ﬁ@gs%h!axoga]gﬁhm_a&aﬁlana BrefatAPRKeOf a

contact lens stored wthin the radiation disinfecting storage case 102. In
addi tional ertgsdir mont shergindide inciudesia tpas badtéraae virusos mwlldsgné funlge r adi ati on

di si nfecting radi @eﬁs‘?%fér?%%ﬁ?%ﬁ?tﬁgﬁlié fevite AP LA In 9P BLIRILY Allhogonal to a

pl ane extendi ng across a
devices can provide optical correction or may be cosmetic. For example, the term lens

can refer to a contact lens, intraocular lens, overlay lens, ocular insert, optical insert or

20  other similar device through which vision is corrected or modified, or through which
eye physiology is cosmetically enhanced (e.g. iris color) without impeding vision. In
some embodiments, the preferred lenses of the invention are soft contact lenses made
from silicone elastomers or hydrogels, which include but are not limited to silicone
hydrogels, and fluorohydrogels.

25 Referring now to Fig. 1, an ophthalmic lens disinfecting system 100 is
illustrated including a radiation disinfecting base 101, a radiation disinfecting storage
case 102 and a disinfecting radiation source 103. According to the present invention, a
radiation disinfecting storage case 102 is positioned within the path of radiation from
the radiation disinfecting source 103, such that one or more ophthalmic lenses stored

30  within the radiation disinfecting storage case 102 are exposed to radiation emanating
from the radiation disinfecting source 103 and life forms existing on, or in proximity
to, the ophthalmic lenses are exposed to the disinfecting radiation, provided by a
radiation disinfecting source, and killed, essentially disinfecting the ophthalmic lens.
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perimeter of a contact |ens. I n anot her aspect, in sone enbodi nents,
the positioning artifact may al so be capable of transmtting a vibrational
frequencywbnromwiae49adi ati on di si nfecting base 101 to thePCcadiSatlilop6826

di sinfecting storage case 102 and ultinmately to a lens stored within the
20r adi ation disinfecting storage case 102. The vibrational frequency may be
a frequency capabl e of causing expired life forns to be noved fromwi thin a
path of radiation to an unexpired life form Mwving the expired life forns
allows for nore efpilkutptedishpdiprgnediinfsgfingyptossgssaien§? iorositigirshipipied | fe
forms to a digectaPalifl ahdibRM Alding BAR 1089hA4 i@ odliRiRhestingy radi ation
source 103 may i1 nclude one or nore light 25 emtting diodes (LEDs). In
some pr ef er r eghbedinsdis b tadiatipi disinfepiing sierkgaiasal 2ringlidsh e pogiiingariifagt ng
LEDs. Preferr i - 1e G L i i wght radiation with a
wavel engt h ofl%gécﬁwqggﬁhgﬁgtgfs lg%glh%gaﬁéahea?goru\g&o@ 3 I“?%pﬁ%e ljraglg?(gnt (?I%ﬁfegtﬁldé about 280
nanonet er © ofstdragglvascrlfdi as ilbwmtrated, dfegrosibbying aiécinEibehadwdss hn psubet ween 250
nanoreters an ¢ r%7si50ng‘3rr] RUE \tfi%rg afr mr)aSnt erger:net\fofrig‘itrjlte\étiZSr%dig 10nnos%.§;[cer1(§
30Referring oW t 0 Ig. ) %%?oc A agram il FuStTates 'sone e od3|‘rrents of
al i gnnment of Pasitiaihg@titifetsdi0s innl eecdude glrs@uageoR@on slepehdapsesgme Othemor e UV

LEDs radi ati ng.di,si nfecti.n adiation 202 in th spectrum towards a
Contace 1 ons Fepimient dnduds s PLuSEbotrRre In ! SRR s T anged
such that a raditiadih@artifctiSimdyeadlidih g nhageada$&Ening bt othdrirghodablya speci fi c

position in :élﬁglti on.to.the contact lens 201. The alignnent is naintained

via an algn DRFOfHERE | n some embodi nents, a radiation disinfecting

storage case is alii @aetniRdEhdhBClhe biticadigakdifan 1203liak tanadigne essentially
orthogonal to_ a f1ol ane 203 touchj ng an apex 204 of the contact |ens 201
Sretai ned i n SSipsgingradigtionpeyres KBtn A gosidrgsgeralbaathogonal to anjapexphipa

enbodi ments, oaAEE@LHs QRr&i ik 86 rididioR URMALENE ASRcIBY e PE. ahlh@ngschai 0 di rect
di sinfecting radiation 202A fromone or nore UV enmtting LEDs 200A at an

angl e essent iSIPPJImsAtsoRRSHigning grtdagh | ehdlignoBe srdizsios diginfesiingradiationdge 207 of
the contagt |gRse 205kn {ogéiﬂo@&%ﬁﬁ{/ oiiéﬂﬁéflggﬁa{l 1o éﬂlaf?@&@enﬁﬂfgggﬂog@i%o%omone or nore

optics 208 may be use(:j\L to focus dis cting radiation onto a | ens stored
in a disinfeaderimgter efch eeniaetierst or age case. An optic may be included in a

exomplary a radi alt KT SPeran R apimens BEBUHLR B farbilney T,
radi ati on di sepdbécdfitngsmsittogagereasel BOcricy dlondesdiohen dsinfrorg Haenk)1
to the radiation disinfecting storage case 102 and ultimately to a lens stored within the
20  radiation disinfecting storage case 102. The vibrational frequency may be a frequency
capable of causing expired life forms to be moved from within a path of radiation to an
unexpired life form. Moving the expired life forms allows for more efficacious
disinfecting by exposing more unexpired life forms to a direct path of radiation.
The radiation disinfecting radiation source 103 may include one or more light
25  emitting diodes (LEDs). In some preferred embodiments, the LEDs include ultraviolet
(UV) emitting LEDs. Preferred embodiments include LEDs which emit light radiation
with a wavelength of between about 250 nanometers of light radiation and about 280
nanometers of light radiation, preferably, the wavelength is between 250 nanometers
and 275 nanometers, and most preferably 254 nanometers.
30 Referring now to Fig. 2, a block diagram illustrates some embodiments of
alignment of a radiation disinfecting source 200, such as one or more UV LEDs
radiating disinfecting radiation 202 in the UV spectrum towards a contact lens 201. In

some preferred embodiments, UV LEDs will be arranged such that a radiation

5



15storage conpartments 301. A storage conpartnent 301 is capabl e of
receiving and storing one or nore ophthalmc | enses, such as a contact

| ens. Sorwoenbods4vent s i ncl ude one or nore | ens ali gnnerCTrasehansesas 302
for positioning an ophthalmc lens stored in a storage conpartnent 301
included in a radiation disinfecting storage case 300. A lens alignnent
mechani sm 302 may i ncl ude 20for exanple a pedestal with an arcuate surface
generally of a simlar size and shape as an inside dinension of an

opht hal m c | eligdnfedting sietagg cagrvithelenay speseficangeitian ingelatigjetedheganiacges val ent
to an arc of ;CORACAMEIMI{ AGRtAleddR mﬁ%@g&w&ﬂ&w&&%&hm&& i thin

the radiation disinfecting storage case , her enbodi ments may i ncl ude
a | ens al i gnrredietionslefedtines®oge eoapydligheigodirpd MV tpdiabpmP02at af anglsi ni | ar

size and s ha%?seﬁt?ﬁﬁf 0%0;? ! élﬁt‘gqull"aqik 3&9%‘11%&3% n fBx 9(5)4{1%1‘194 Dnfact BRSO

Preferred positionrng a e store ns in a direct Bat 0
di si nf ect ibng retadidin aondiatdmbyeicstingtshveggeemdsodi nent s may i ncl ude one or

reflective surfac?s 306, A .ref! eca.i ve surface 306 nmay essen J al Ig i ncl ude a
. l’l%t ?I' embodiments, radiation (?ISII’I ceting s Orar% Cd§c ma c all netd.t .

mrror and be forne roma glass, a plastic,”a metal  or a cbating that is

functional t dircefdisdtctupsididtioa202vy fivadinabi marei BV amB0eh LERS 2004 desi r ed.

Cenerally, the direction wll he towa a lens.stored | st or age case
300 posi 11 ondaePsErigantteon s RSN G hpe e iefee i PR B PPBEE 508 °way
be general ly 1prs@pi.nate to, and/or generally parallel to, a surface of a

stored |l ens. G her enmhodi nents may i hclude a refl ective rface 306
gener al | yY%r ound i“ﬂ@n%eﬁﬁspé“rt’ 1815013¥§‘P€°r c1jt% Qe or more Optéﬁﬁ(gagpla f 8% adi ati on

wi ndows 303- 304ca¢ @isinRelinkdeiatidh Jniea RhOGAEE inCOIPAfct iRThEatRdktorddee radi ation
wi ndows 303-304 provide portions of the radiation 5disinfecting storage
case that ar &%t AeRde MY OE ingludgd inradRepeiiB APait 8f hYFaELTt hs of disinfecting

radi ation. Prefer &RfeyriddRow BFIAE] Hex¥nPRVSrad@fontfHdn Mdde sREaRTag!306€ L0
100% transparent as possible to disinfecting radiation transmtted into the
st orage conpat tuefted3he rpiagion disifeckng staipae ¢asg dQ% ingndarwneabnerchy be 90 %
or nore Qg5 eVgR ARUNBL ARSI 01 ANGHELDmph@mEA 36 R c%%aib‘ﬂa”of ré‘éﬁz‘%ﬂéf dnfl
wavel engt hs may 1 ncl ude between 10 about 254 nanoneters to 280 nanoneters.
storing one or more ophthalmic lenses, such as a contact lens.
Some embodiments include one or more lens alignment mechanisms 302 for
positioning an ophthalmic lens stored in a storage compartment 301 included in a
radiation disinfecting storage case 300. A lens alignment mechanism 302 may include
20  for example a pedestal with an arcuate surface generally of a similar size and shape as
an inside dimension of an ophthalmic lens. A convex surface may include an arc
generally equivalent to an arc of a concave surface of an ophthalmic lens to be stored
within the radiation disinfecting storage case 300. Other embodiments may include a
lens alignment mechanism 306 comprising a bowl generally of a similar size and shape
25  asan outside dimension of an ophthalmic lens.
Preferred positioning aligns the stored lens in a direct path of disinfecting
radiation. However, other embodiments may include one or reflective surfaces 306. A
reflective surface 306 may essentially include a mirror and be formed from a glass, a
plastic, a metal or a coating that is functional to reflect disinfecting radiation in a
30  direction desired. Generally, the direction will be towards a lens stored in a storage

case 300 positioned in the base. In some embodiments, reflective surface 306 may be

generally proximate to, and/or generally parallel to, a surface of a stored lens. Other



I n sone enbodi nents, a radiation wi ndow may al so include an optic for
directing disinfecting radiation towards areas of an ophthalmc |ens stored
in the stwoedlickmart ment 301. Exanpl es of material s frecTws2ah/osdses

radi ati on wi ndows 303-304 may be 15formed include, for exanple: cyclic

ol efins, TOPAS, ZEONOR or other injection noldable plastic. Qther plastics
or glass may al so be utilized as a material for the radiation w ndow
303-304. The area of the radiation wi ndows 303-304 should be sufficient to
admi t enough cabeflinteats thaygngledsiap sty htusfaehidoLeasralferrewdiactimetst afa o kil |
life forms prgs&nt,on an ophthalmc lens stored in the storage conpartnent
301. 20Sone preferred nmethods of manufacture of a radiation disinfecting
storage case i ncl Gae of mpegadigonyohdiviig0pr30¢ exsgedudedithide steeaghods i ncl ude,

for exanple, cloﬁlkmjttﬂgﬁs 19?1%9&354&999&%8@%’30335‘6’4 biBYige i%%%k&@%iat%' nting.

I n anot her aspect, radiation disinfecting storage cRse 30 may I ncl ude a

f ast eni ng Smecliarfeeime 305k 886 Biat aic askeau parigllyatmahspaeend Wi wgyckengthpoB306 from a
storage 25 COMPALLERMadRl, pIRG.dA5E SRS, MRENSNLAMAPA OREIBY, [ ncl ude a
t hreaded portion, agsnap, ang at{%pere join of “Ot her " mechani smf or
renmovabl y sedddfongntfaeencayposiile tooditihkectorsediaiontthaesmittsd ingt thomombe t he user.

Wiile th 308 i . to the. st 307, th I
of f an anbi oneTRIHOSBNGr & Ry ShrEHE: S B LG ARY Rend AP S o
contai ns an ophd frahdrt GadspasntanUyV fadiaS@esSpedtho tavaddicths nAy 3RSk bttw@en such

as, for exanple aline solutjon, within the conpartnent 307.
Referri n&)énoﬁlb?lﬂ%é%’i‘m&}ewés tP?tgé A°8K G si nf ecti ng base unit 400 is

illustrated with mudndtndodingnfif £etliafen Wadbahha9nlss MG ah b #P1- 402. As
illustrated, the. disinf e,ctlaggt_r adi ati on soyrce LEDs 401-402 may include one
|

or both of ovieEringdliTesting sakation towpadsarses AT dbephthelmigtsas sgred ih e sy
di si nfecting &hagh@héfBopour ce LEDs 402. In addition to the overhead
di sinfecting radiation source LEDs 401 and | ower disinfecting radiation

source LEDs 402, Enemplase mairialigm phich thtgadiatinorededr30Bolt agds wit h
contr ol alsectfﬁ&{yqumﬁder foa:e;&&ﬁpgédgmg okl 0 A2 PROND RS A Fh&giol th the

radi ati on 5disinfecting base 40 processor board 403 may be
coupl ed to a nelgableplassic.oPigepldgRs omless diagiatsglbe ytilbaed gea materinlfer thee

gxeC“t abl e SC}E{%XV%%LM 3635341% %l;‘%%?!o?th%‘ %ﬁbti%f?(ﬂi%%gm-#i s‘?lgﬁlh?bEa' l'y upon

peration of the radiation disin ecting base unit 400. e |g|tal st or age

408 may al so ssffrest vatlmitredwhelditfectiop erdatononto dfe stdregercatipatents wiksll nf ect i ng

case life forms present on an ophthalmic lens stored in the storage compartment 301.

20 Some preferred methods of manufacture of a radiation disinfecting storage case
include injection molding processes. Other methods include, for example, lathing,
stereo lithography, and three dimensional printing.

In another aspect, radiation disinfecting storage case 300 may include a
fastening mechanism 305A-305B for securing and removing a cap 306 from a storage

25  compartment 307. The fastening mechanism 305A-305B may include a threaded
portion, a snap, and a tapered joint of other mechanism for removably securing the cap
308 to the case at the discretion of the user. While the cap 308 is secured to the storage
compartment 307, the cap seals off an ambient atmosphere from the storage
compartment 307 and also contains an ophthalmic lens and, in some embodiments, a

30  solution, such as, for example a saline solution, within the compartment 307.

Referring now to Fig. 4, a radiation disinfecting base unit 400 is illustrated with
multiple disinfecting radiation source LEDs 401-402. As illustrated, the disinfecting

radiation source LEDs 401-402 may include one or both of overhead disinfecting
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10400. Operational data may include for exanple, tinme periods during which
a radiation disinfecting base unit 400 is operated; serial nunbers of

| enses bewogodims4dected; a period of tine that a | ens ra3/use@n/opisaced in
use, or other information. In sone enbodi nents, a radiation disinfecting
base unit 400 may include a scanner 409 or other input means to input an
identification nunber associated with a |lens stored in a 15radi ation

di sinfecting base unit 400. For example, the scanner 409 may scan a bar
code or ot heradigtispurehLBDs #lsand dewes glesinfpraing engliagion b BN Rnfor mat i on

associ ated W ifiibhR RAbvFRIE dﬂhﬁ?@%ﬁﬁg &Hmﬁbﬁ{’%%ce UENsQH 18hd Bt Dahrcb@Y Pe

| ogged may i nclude for exanple, a nber of hours that a | ens has been
exposed to diredipgffaaspimgLEReHG, itlor’oawnanayunmde agfrogdasps bedid #0witlens has been

pl aced into L&%ﬁtrol%%’b@orﬁés% o'nﬁ“@l#m%tl ng?%s§%§ %@o&ﬁ%ﬁﬁ%rf&@‘hoﬁw al so be

included in the radiation |srn se unit fectrical
comuni cati onlivderiegtbase 4904 may i ncl ude a universal serial bus (USB)

connector o ot herndyie: Sl 1£9ANBSLAL ve THRIGANISRISYJBY RCHHAg Ry or M N

for transferring one an risca
enbodi nent s, stdn@eelha@ohcrludz:aalxe@mhstmnftwaﬁertm 1mm1mﬂa)rp046d1nmam/0rdes 25 power

to operatethe ra |on di sinfe as 0. S odr nts may
s’ nel ude giGyBE Bk Sbtoe FGustER SisiHiisting Btie LY a6 SHIGT

sone preferr awrsgmoslmmtss stotehetabralateem 6ferAAidh of e Irad@elooﬂem@erctm@mel [ t hr um
ion batterl es, or ot her char | e_devi ce The r sto e devi ces may
recei ve dcha § f?aerér% AR BERSRY SIS fne e ol o RRAHAAAE  on
connect or 404isiife@mgbadkluit 4008 opeagedi s%hthﬂnfBbr‘éloﬂfeﬁ@E beigg BRmeectidi 4 400 is
operational via stored power in the batteries 405. In sone

embodi ment s, NeHed @f tipg thatadensdgnhissrinlased Briise OR ABEL BOMBHIN A SIC| ude a

si npl e sour Ceen%fodlﬁgn@ra G di§Rfeeting base unit 400 NQNGEdASBEMES 40018 oBELSEN
invention may include a source of nmechanical novenent, such as a vibration

generation dediwECABE IMPHEaNilenidestion nymherrastacirdauth adenssosediay i ncl ude, for
exanpl e, 13 p'r%&}%'n%ﬂfé&mlg%és%%ﬂﬂ%é F&e%xﬁﬁré’%@s‘%&ﬂﬂemdgf ﬁé}%%%a@ffers a

| ow power reliable device to provide nechanical or vibrational novenent.
51 n sonme enbodilqmtler syrzol pi b dcas p@ﬂlrage andJegdisinfegiing infoemaigp ussoeidted o a

; th ) b Bl
case i n the radfin FEELEIIPRSREEED BRRAH TIBRA B CE b Rofhchil 20°
or gani sms expaseglc]d nenbor gdois it b has hadyeoh exposalthdisifeenpedntigheldaer ed

from di si nf egl, ggr %‘?ﬂ%ﬁ%h!&%eqslhgs gefhg'acg({»ggou% aspect, in some embodi nents,

t he processor oar her ronrc circuitry may control a
pattern @0 |ight @m d&ticaltdoomuaitatibrechbnbgetdrid@4 diagialad betnchded iadheat i on sour ce

]Ic' FE(SJ uggi’;,48r2 T %{;}feog%ﬁsiﬁfgort@a 5@% dg:ng %bbj Cﬁl’e efe(c)tlricaﬁ)ézoirrnrﬁllugicat%nrc%rtl)r?esctor 404{i mS et
include a universal serial bus (USB) connector or other type of connector. The
connector may include a terminal for transferring one or both of data and electrical
power. In some embodiments, the electrical communication connector 404 provides

25  power to operate the radiation disinfecting base unit 400. Some embodiments may
also include one or more batteries 405 or other power storage device. In some
preferred embodiments, the batteries 405 include one or more lithium ion batteries or
other rechargeable device. The power storage devices may receive a charging
electrical current via the electrical communication connector 404. Preferably, the

30  radiation disinfecting base unit 400 is operational via stored power in the batteries 405.

In some embodiments, the electrical communication connector 404 may

include a simple source of AC or DC current.



Some enbodi ments nmay al so i nclude a display 407. The display 407 will be in
| ogi cal communi cation with the processor board 403 and be used to

conmmuni cawe,20imi4ddhuman readabl e form data rel ati ng toPChaSepeanadseeon of
the radiation disinfecting base unit 400. Referring nowto Fig. 5, a

radi ation disinfecting base unit 500 is illustrated in a closed position. A
radi ati on disinfecting base 501 is covered by a lid 502, in the illustrated
enbodi nents; the lid 502 is hinged to the radiation disinfecting base 501
20and fol ds over &hanogisr aeetiibe prgenatveyHionmgy prckideiasgupefenebanicaty her

embodi ment s - 4hAkHOsith LIk Bbi6n SGARF0R leidioi0bNYROGbARon Aclalibiighidt ed. a

di splay 503 is located in the [i may provide an indication of a

di si nf ect i ng 499 elag inpluder ot edmpée, beicaeplasiisdipnaticyyy A hezoelgeliiatraesducer

di si nfecting i . [ 2 . Lny.ention, as
descri bed abé%%E§H§Q£§Wqﬁg¥ﬁ%$k§g%%%é%bﬁgH?ﬂgngﬂégggﬂﬁgﬁgaﬁkﬁ#%§ides

appar at us 5 or di silnfcastdnmgdarentptht Mbkatiogal Ingxrvsment@GliAbd/Bljdstad tbase f or

receiving an g Qénrc]?f ltl%gkgffe{gg\rf]eﬁy rsll%gésacggd gragnei\sn];sosrtores& O{tfliPlg s?orr]ae e Rhse TP g
5o0pht hal m ¢ |'enses; e base conprising. a receptacle torreceiving an
opht hal m ¢ | eadatginalishgfectimgbese vand00. Movengens ofixhe écadforghhsimmbgakdsriyer adi ati on

DoV 010, S 5 L8 3 110,10, SRR 6.0 Sharas comar L men
conpri sing a refl ecitilvmother &sp&e ih odme @htdodihdnbig thd ipsdcadsecidarinos ad béki on
tovards Ql%ht he?elc‘[p-orﬁc lci?crlll?trysrtng; cao (tarolcao &thlrntor}%glgt' or radiation emitted by the
disinfecting radiation source LEDs 401-402. The pattern may include, for example,
strobes of a set frequency or variable frequencies.
Some embodiments may also include a display 407. The display 407 will be in
logical communication with the processor board 403 and be used to communicate, in
15  human readable form, data relating to the operation of the radiation disinfecting base
unit 400.
Referring now to Fig. 5, a radiation disinfecting base unit 500 is illustrated in a
closed position. A radiation disinfecting base 501 is covered by a lid 502, in the
illustrated embodiments; the lid 502 is hinged to the radiation disinfecting base 501
20  and folds over on top of the radiation disinfecting base 501. Other embodiments are
also within the scope of the invention. As illustrated, a display 503 is located in the lid

502 and may provide an indication of a disinfecting cycle or procedure being executed

by the radiation disinfecting base unit 500.

25  Conclusion

The present invention, as described above and as further defined by the claims

below, provides apparatus for disinfecting an ophthalmic lens.



3. The base of claim1l additionally conprising an alignnent mechani smfor
aligning the source of disinfecting radiation with the ophthalmc |ens

st orage Msoanpart4event. 4. The base of claim 3 wherein tReTAIS2GNWBISR6
mechani sm conpri ses an alignnment post. 205.The base of claim4 wherein the
al i gnment post conprises annular post fitting into a recess of a cap of a
| ens storage case. 6. The base of claim5 wherein the alignnment post
conprises one or nore sources of disinfecting radiation. 25 7. The base of
claim6 wherein the one or nore sources of disinfecting radiation conprise
an ultraviolet emtting diode. 8. Thechaggisof claim7 wherein the
ultraviolet emtting diode emt radiation in a 30frequency of between 250
nanonmeters and 280 nanoneters. 9. The base of claim 1l wherein the emtted

di sinfecting yadiat [ almc | ens
stored in the StO%g%%@g%gﬁgg@ﬁgﬁ0§M§%ﬁm%&§ggg%%Q%%agg%@@ﬁﬁ%sgpgy 36826

10. The bas$e of CIaﬂmmmmaddmtsdnﬁm$qmqmmmwmg3|ng an optic for directing

di sinfecting radiation te%e acTe R el ik hal rﬂtﬁ:almlcr]ens s%or %%aslenar;[dhe storage
case. 511.The base of ¢l&im dm? %a?P% ng processor for
controlling the a source of disinfecting radiation pr0V1d1ng dlslnfectmg radiation to an

ophthalmic lens storage compartment in the ophthalmic lens storage case.

10 2. The base of claim 1 additionally comprising a reflective surface for reflecting

disinfecting radiation towards ophthalmic lens storage compartment.

3. The base of claim 1 additionally comprising an alignment mechanism for

aligning the source of disinfecting radiation with the ophthalmic lens storage

15 compartment.
4. The base of claim 3 wherein the alignment mechanism comprises an alignment
post.
20 S The base of claim 4 wherein the alignment post comprises annular post fitting

into a recess of a cap of a lens storage case.

6. The base of claim 5 wherein the alignment post comprises one or more sources

of disinfecting radiation.

25
7. The base of claim 6 wherein the one or more sources of disinfecting radiation
comprise an ultraviolet emitting diode.
8. The base of claim 7 wherein the ultraviolet emitting diode emit radiation in a
30 frequency of between 250 nanometers and 280 nanometers.
9. The base of claim 1 wherein the emitted disinfecting radiation is sufficient kill

an organism on an ophthalmic lens stored in the storage compartment.

10



generation of disinfecting radiation. 12. The base of claim 1l wherein a
time period that a disinfecting radiation is provided is based upon a

| ogi cal cwotnoli4eisgnal generated by the processor. 10 1BCTHseobase2of cl aim
11 wherein an intensity at which a disinfecting radiation is provided is
based upon a | ogical control signal generated by the processor. 14. The
base of claim 11 additionally conprising an audi o conponent operative to
15provi de an audi o signhal based upon operation of the source of

di sinfecting radiation. 15. The base of claim 1l additionally conprising a
display for dgsp! a¥L Bcar Shat Haiondn LA BELD 0BiOPERSInDBSRRCHRON

digital data transmtted by the processor. 20 16. The base of claim 11

addi tional |y conprddgiting tewvagdsgintoahthalmag lgprestdred inghostprage ¢and.or mat i on r el at ed
to a disinfecting process. 17. The base of claim1 additionally conprising
a vibration generation device for 25providi ng nmechani cal novenent to a
storage case Igl acdte bave bhdaist brdagtenblsempiBing TipeochmsefonfontioHingtlk7 wher ei n
the vibration gener&%&%n 9$W5ﬁ%m9Qa éﬁggs a piezoel ectric nechani sm

3019. The base of &faim 17 WAErsi I the piezoel ectric nechanismis operated
based upon a | ogical signal generated by a processor.

12. The base of claim 11 wherein a time period that a disinfecting radiation is

provided is based upon a logical control signal generated by the processor.

10
13. The base of claim 11 wherein an intensity at which a disinfecting radiation is
provided is based upon a logical control signal generated by the processor.
14. The base of claim 11 additionally comprising an audio component operative to
15 provide an audio signal based upon operation of the source of disinfecting
radiation.
15. The base of claim 11 additionally comprising a display for displaying a status
of a disinfecting process based upon digital data transmitted by the processor.
20
16. The base of claim 11 additionally comprising a digital storage for storing
information related to a disinfecting process.
17. The base of claim 1 additionally comprising a vibration generation device for
25 providing mechanical movement to a storage case placed in the storage base.
18. The base of claim 17 wherein the vibration generation device comprises a
piezoelectric mechanism.
30 19. The base of claim 17 wherein the piezoelectric mechanism is operated based

upon a logical signal generated by a processor.

11



WO 2011/ 146497PCT/ US2011/ 036826 20. The base of claim 16 additionally
conprising a universal serial bus connector for providing | ogical

conmuni cawpan1b@saseen one, or both of: the processor an@Crhis2aiigsdsaé
storage; and personal processing device. 521. The base of claim 16
additionally conprising a universal serial bus connector for providing an
el ectrical current for operating the storage base. 22. The base of claim1l
additionally conprising an electrical storage for storing power to operate
the storage Bdse. Thobzg of qipign Kuadditigpally cempriding pieiv s S@rwgb@wemcmal
storage conpr i Ses (eoalin g RERal SEAFHIGAR SrPIhLRE I Bon B cificdhasemof cl ai m
23 wherein the electrical storage conprises one or nore 15l 1thiumion
batteries. 25. Théhephgel goragd; apdpersonphepeshsingdayiget ern of radi ation i s based
upon a signal fromthe processor.

5 21. The base of claim 16 additionally comprising a universal serial bus connector

for providing an electrical current for operating the storage base.

22. The base of claim 1 additionally comprising an electrical storage for storing

power to operate the storage base.

10
23. The base of claim 22 wherein the electrical storage comprises one or more
rechargeable batteries.
24, The base of claim 23 wherein the electrical storage comprises one or more
15 lithium ion batteries.
25. The base of claim 12 wherein a pattern of radiation is based upon a signal from
the processor.
20
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