LI GHT EM TTI NG DI ODE DI SI NFECTI ON BASE FOR OPHTHALM C LENSES RELATED
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enbodi ments, a base for receiving a case with disinfecting functionality
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and di si ffectuppiard incorporated by reference.

FIELD OF USE

This invention describes a case for storing an ophthalmic lens and, more
specifically, in some embodiments, a base for receiving a case with disinfecting

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

15 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
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

20  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
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

25 life and bacteria on the lenses generally makes it desirable to periodically remove the

lenses and disinfect them.



D sinfection of contact |enses traditionally entails placing the contact

|l ens in a container or case and subjecting the contact lens to a chem cal

di si nf ectwoto1iHae@vrer, chem cal disinfectants are not alPeayrs2@3/08dsB2 caci ous
as may be desired. Fromtine to tine, a contact lens with a bacterium

nDId, fungus or other type of adverse life formis 5reinserted 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
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The base is ¢ di si nfectin | engt h and
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the like on ammanma@$mhem&xumnmamdnaunmhmmamaﬂnNé@mhﬂdMﬂemiqmnhﬁembase
provi des vi bratj onal 10nmechanically sufficient to effectively

di sl ocat e exﬁ??%@eﬁ¥% E&QPQ ﬁﬁ@tﬁ?ﬁﬁigﬁ“?ncreased 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 ments of alignment 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
aspect s obVoaohasesouni t according to sone enbodi nents of PCmAISPrie®aEsE2
invention. 25FIG 5 illustrates a base unit in a closed state with a
display. FIG 6A illustrates a cut-away view of a portion of a base unit
with a germcidal bulb surrounding a | ens storage case conpart nent
according to sonme enbodi nents of the present invention. FIG 6B
illustrates a cut-away view of a portign of a base unit with a germ cidal
bul b beneath a | ens storage case conpartttMtRdccording to sone enbodi nents
of the present invention. FIG 7 illustrates sone enbodj nents of alignnent

of a disinfecti ng#ceyfiaghyothe Bisse SR incident bagfyy aRiophthalRiGIAY hal m ¢ | ens

in alens stQiRgR eRYEr AGHRTEsBble Eéhtddd RnR%k BEEMEinfeBN S thé RAses ThGhg Be
illustrates sone enbodi nents of alignnent of a disinfecting taé ation

sour ce ger ni ¢faege- Bof npwteReacreisaupblrd gecigdlivredingirsiptios it e present

inventions yavelhSth af intechUBLHABRSo&iIP LiRSBitddRaMb@Wy Hlisc® I, ABGI £AS€ W th a
change indicator according to 10sone enbodi nents of the present invention.

FIG 10 il ughe leen apoplaettiensofThg bisg secapstile ofiirgidise disiofestipgradigperuing

i nformation b dih Sty 1119k GISE ge Jindi QL faggording to
some enbodi rreav%tgg%%%t t‘h‘gl %r gtgceg%}tt&)i ﬁ?erllfl&gﬁ.@ o8 I G’di@g\és’lcﬁ’ gi’tr es
aspects of a ddte limion agpntectdans.el ect romagnet to inpart vibrational 15

novenent accordin . i he pr.ese J: jon. FIG 11B
illustrates a cl og%éld&lbt?o\g}r@v% %?glgbgs@%%%%gﬁec%é%pr\?f@ %S ngB rﬁ%%\rég?&{l)l(rg&%t allic
area t o dif eatecharicadly isaffialentrro eereintly dctoatd exygretl misrobiels endbpadivident s of t he

present | nveq}lcirgars]éd el:))(%-ol-sfolilré‘ 0 un%%r(é:dR ImFi)c-I;Iobm S %zlit:g Ié)%tirlgll\lli\émlr%tion.
In another aspect, in some embodiments, 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.

FIG. 6A illustrates a cut-away view of a portion of a base unit with a germicidal bulb
surrounding a lens storage case compartment according to some embodiments of the

present invention.



20The present invention includes nethods and apparatus for disinfecting an
ophthalmc lens. In addition, the present invention includes a storage case
for hol diwg@2an/apetihal mc lens while it is disinfected wcrhisdeigiosdsszti ng
radiation. In the follow ng sections detailed descriptions of enbodi ments
of the invention will be given. The description of both preferred and
alternative enbodi nents are 25exenpl ary enbodi nents only, and it is
understood that to those skilled in the art that variations, nodifications
and al terati RS- tRailupatessoat-avity, vigw of sperHert effadrage vt wigh yarevadabbebt hat sai d

exenpl ary e”%%ﬂéaﬁ?i‘feﬁs ﬁﬁriaéslaoéasé doarth B a%é‘o‘i’cﬁlﬁ %fsohfégm‘ﬂﬂ@lﬁ{eht){'of‘ﬁie' nventi on.

30 GLOSSARY description and alns Irected to the presented
i nvention, van%e@an@h@B may be used for mhlch the foll owi ng definitions
will apply: D sinfecting Radi ation: as used herein refers to a

frequency andTEnt Bhstratss some eablodimpgnotalihingitefie disgifegiing ridiHon frardei f e

expect ancy of | &l

D1 51 nf act Png Frisy PRI AFGRARE 1A 8L BB A% HRR (Glhe RS

radi ation to inedtege an anount of life by at least two logs on a logarithmc
scale and preferably three I ogs or nore, wherein life includes at |east
bacteri a, viﬁﬂ@e&ﬂmmmﬁ®§omndmbmhgmﬁsQéﬂ@mnmsméaQmm@mamgMQphmhammwc devi ce
that resides Ieﬂnlgird% Eh % Ye%s @Qg& gase }CCPI%? tﬁ‘fahs G%Qnt%ve}{ﬁ qle opt i cal

correction or® e co efmlens can refer to a
contact 'e”S’Flbné gﬁ?&alﬂés%r Asgnéme%"o"f%'s?o}‘age%%% w1810“éh§111 el{l‘cﬁ? idp acé’o% hgf%' | nsert
or other simlar 1ce th VIESION 'S ‘Cor re mod I'ed, or

t hrough Vi chvomyempbdimens ofylic pesanosinedttiosal | y enhanced (e.g. iris coIor)

wi t hout inpeding vision. In sone enbodi ments, the preferred | enses of the

i nvention aréq§oﬂ1ﬂmunmm@umhenﬁeb%aadewmﬁﬁmmmﬁgjmmummmﬁmmagnnmmwshmr

hydr ogel s, ude bu ed to silicone h ogel s, and
{1 or onydr ogat e or orH ety i ilrab el S b SRR R P
di si nf ecti ng isyati@m 100 is |IIustrated including a radiation disinfecting

base 101, a radiation disinfecting storage case 102 and a disinfecting
radi ati on sowIGel 0BlustAes aspticn@f & bast hieit piite a8 nlectromegnitit@ impaat vibrational

15  movement according to some embodiments of the present invention.

FIG. 11B illustrates a close up view of a storage case with a magnet or metallic area to

effect vibrational movement according to some embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

20 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.

In the following sections detailed descriptions of embodiments of the invention
will be given. The description of both preferred and alternative embodiments are

25  exemplary embodiments only, and it is understood that to those skilled in the art that
variations, modifications and alterations may be apparent. It is therefore to be
understood that said exemplary embodiments do not limit the scope of the underlying

invention.

30 GLOSSARY



20 radi ation disinfecting storage case 102 is positioned wthin the path of
radi ation fromthe radiation disinfecting source 103, such that one or nore
opht hal mwol2engssost ored within the radi ati on di sinfect Pog/tstanag@3zase 102
are exposed to radiation emanating fromthe radiation disinfecting source
103 and life fornms existing on, or in proximty to, the ophthalmc |enses
are exposed to the disinfecting radiation, provided by a 25radi ation

di sinfecting source, and killed, essenti al di sinfecting the ophthal mc
lens. As il ustrafreis dessaiptionding claips (ategﬁed]f@é@ piagpnted drvapiEone g Uy B 5
positioned i rln%be%@&ﬁfo%ﬂ&ﬁth\é‘f&gm@ng &%hﬁ'l%mﬂdag?lz“f ecting base 101 and a
lid 106. In so preferred iments, the ra tion disinfecting storage
case 102 incIudesDaﬂﬁﬁgmgBQﬁWW@»aﬁwwﬂé@ﬁmxﬂgmﬁ@ﬁﬁ@mwgﬁdm@iMHﬁﬁﬂbéinfecting
radi ation so - [ ge case 102. As
iIIustrated,q%ﬂémigggﬁ%%ﬂPﬁgﬁgfﬁﬁ% %8%8%h§%8f§ eg&gH%%%hd¥gr depression
for recei w ndisnfeatmygRadratiar Pasggenent of d|S|nfect|ng radlatlon source 103.
Positioning artifact Iude al npst. a ol ygon s ression
Ot her enbodlnentsﬁﬁﬁﬁa%ngpmﬁéﬂgneS%ra%ﬁ?yg ]nre%%g”m‘%ﬁgnt Th §ngf ot her
enbodi nent s, rahﬁemoanmmomﬂﬁgbﬁmﬂmﬁammlaﬁﬁnmamynﬂmhudﬁwangpﬁﬁumﬁyﬂM&eaded

j oi ning or other rean flxe

adi dent s e BEa phgsii SECR Rad badiie W&y modsaat BB di si nf ecti ng
radi ati on source 10&: remeratoms|ophtmi1mg:adwrcaItﬂayre@irdémg@ma{hete@e arhegpex of a 5

cont act ns stored withjn the radiation disinfecting storage case 102. In
addi ti ona?% rF%&‘a?SrFéﬂPEO“‘iS OBB?ff?rE?ﬁil%oré’i‘*tyqﬁeéB%mef@S Fareg {et ‘%8“’1r‘§§?néti on
di si nfecting dapgifatib @BorRY A8 ikR3cildl 18nsPO&HEY RAs g&nwladehyo@ealh@sgar@al to a
pl ane extending across a bot t om perinmeter of a contact |ens. In another

aspect, in soWEr é‘%@ﬂ?‘%ﬁtﬂém“%hh‘%hlﬁb‘é‘?@? SrePHepted erimodificdnenthronghywhigh 10

capabl e of tregaﬁmstotl ig@/gs @osfﬁ'e@craﬁy 'eﬁm&edf(égqm&&)wnﬁaﬁt%ﬁ&mg%m In
di si nfecti ng base he radi ati on di'sinfecting storage case 102 and

ultimatel y t@omecahadigeys, éhPWﬁeﬁP%leﬂWéOf@@Iifb{?mmaéﬁ%)iftﬁpé‘fé‘ﬁtﬂ%@essm%ﬁeage case
102. The qui brgf QH@&JJ&%%@%Y@ %n*&ewﬁlcfl E&%@'Bﬁtyaréiﬁdmﬁht%d% siGRYS ng

expired life fornms to be noved hin a path of radiation to an
unexpi r ed I|ﬂ@dﬁ@ﬂﬁwnwﬁvmngwthﬁbexplred life forms allows for nore

effi caci ous 15di 53@ 6?191%'1{3)% t%lge)f,[af%sd HE’H fend! B %Pécﬁ:f%g%ﬂe&elob?sr m to a

direct path of |on Isin radi ati on source
103 may incIumanwménmhdngmemmwﬂmmﬂm%@mgMdewbdesdﬁtﬁﬁbynﬁung$umampreferred
enbodi nent s,

e ul.t avi ol et e Preferred
erbodi ment s ICﬁs elog arﬁﬁgssmvﬁ%: %I‘adlal bcﬁtloﬁ U/XZ crno%to tﬁ'{i%resen 1nve tlgrﬁgt h of
bet ween éﬁouUmﬂaﬂmnmmﬁﬁnmgsgm@écngbzmm@dnakﬂOﬂmaWMeﬁhbufmﬁﬁﬁmﬂﬁmanoneters
of light radi ngth is between 250 neters
ond 275 nanorfbt e Bto SR st . SRS THERT o e SEASRR 15 NG

enbodi ment s lvmmlnudle radlidtioh hsmtfécvieg soaf@eRe 1627art Bxpobel tb kadliatioe amaere t he

radi ati on dIS storage case 1 flectjve surface 108 may al so
be incl uded | %ﬂlaglanﬂl@} %“P%%O‘lfcﬁo‘%gta’il@ﬁfr g?rglsﬁf“éﬁ?g %OE‘EIcPF%‘E“%ase 102.

Reflective s ué,ftﬁ@@ﬁlt}mﬁﬁc lenses are exposed to the disinfecting radiation, provided by a
25  radiation disinfecting source, and killed, essentially disinfecting the ophthalmic lens.
As illustrated, the radiation disinfecting storage case 102 is positioned in an
open state with a radiation disinfecting base 101 and a lid 106. In some preferred
embodiments, the radiation disinfecting storage case 102 includes a positioning artifact
105 for aligning the disinfecting radiation source 103 with the radiation disinfecting
30  storage case 102. As illustrated, the positioning artifact 105 includes an annular
depression for receiving an annular arrangement of disinfecting radiation source 103.
Positioning artifacts 105 may include almost any polygon shaped depression. Other
embodiments may include one or more alignment pins. In still other embodiments, a

5



25 include, by way of non-limting exanple, Teflon PTF-E, alum num
magnesi um oxi de, zirconi um oxi de, and Al zakO. Referring nowto Fig. 2, a

bl ock di ayoami/i4biestrat es sone enbodi nents of al i gnnent pofi/is201a08@B82 on

di sinfecting source 200, such as one or nore UV LEDs radiating disinfecting
radiation 202 in the UV spectrumtowards a contact |ens 201. In 30 sone
preferred enbodi nents, UV LEDs will be arranged such that a radiation

di sinfecting storage case will align in a specific position in relation to
the contact [|nepigompng artifagel O mayripelnde 4 apvaithieaded eanivg ar etherapmejhint

artifact. In ments, a radiation disinfecting storage case is
aligned to d#?ggﬁmgggﬁggggtion 202 at an angle essentially orthogonal to a
pl ane 203 touchi ndn smeagnd2@atsothe ppratianonstaaieact| [@h gli@ tharediaioved in a

radi ation di sj.f 1,00 I o ' ., radi ation
disinfecting(%#%E%%gqggﬁégﬁggg%gﬁzﬁﬁngﬁmfghﬂﬁgégﬁkﬁﬁg?ﬁgggﬁﬁaéﬁ?adiation
202A fr omboneountactiosetoidd veithin the mglidtieDdisid@Angttompe Sandldl lesddndnadl | y

201, 0" | irefeRER. SERURERERRRPE LB, mlfEr SRt GBSt oo 208
may be used tsoutotssindipssitibreginenty valtigahdl ana pladoex@end@nfciobd @diomn a
disinfecting radi ati on storage case. An optic may be included in a base or
in a part oflﬁng?%Fgﬁﬁm §d°S10Referring now to Fig. 3, an exenpl ary

radi ati on di si nf ect addghes hpeaga s6ias emBdmess, el positivgih @aktifabh@ay alch 8 i on

di si nfecting storage case. 300.includes one or nore .l ens storage

conpar t et s QorpIe USpYRILE Ac P oSy oy edpty ¢! %Ctr“@jgﬁﬁoﬂg and
storing one Qp tH¥REEatRRAMNFIE sloRRE BFe 16UEN BSMAIGANE REE sth@DSvithHAR®
enbodi ments include one or nore | ens_alignment nechani snms 302 for

15posi t i oni ng2H#iBshHegtRe storagh §asst B¢ e bhe ibratigeblreqyency srayietarfesatensy 1

included in gapad &%&ﬂag@xﬁr&ﬁﬁ@ffdrﬂﬁ tSBOhSER fRASRIIRRA path of BRARLSH todTENT
mechani sm 302 may i nclude for exanple agpedestal with an arcuate surface
€

general |y of vacxiigfl fifyfosn.Zoxing thereypiscddife nmp alevdefotmaeredicgpiont an
ool e | USSR IE e Ay ORGaL, 2 vl o
wi thin the radi at iToardiaspmflieinfachieg viieageurade’ gepincddhenc @mbodligint s may
rct e 2,1 JOIENS OREES, AT 3R, CCMRIARLAR OO EiSIetcl 2
(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
20  nanometers of light radiation, preferably, the wavelength is between 250 nanometers
and 275 nanometers, and most preferably 254 nanometers.
Some embodiments include a reflective surface 107 in the lid area above the
radiation disinfecting storage case 102. A reflective surface 108 may also be included
in the area below the radiation disinfecting storage case 102. Reflective surfaces may
25  include, by way of non-limiting example, Teflon PTF-E, aluminum, magnesium oxide,
zirconium oxide, and Alzak®.
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
30  some preferred embodiments, UV LEDs will be arranged such that a radiation
disinfecting storage case will align in a specific position in relation to the contact lens
201. The alignment is maintained via an alignment artifact. In some embodiments, a

radiation disinfecting storage case is aligned to direct UV radiation 202 at an angle

6



Preferred positioning aligns the stored lens in a direct path of

di sinfecting radiation. However, other enbodi nents may include one or

refl ecti weonrifaems 306. A 25refl ective surface 306 nmayPesdamsntiiabdsg2 i ncl ude
a mrror and be forned froma glass, a plastic, a netal or a coating that
is functional to reflect disinfecting radiation in a direction desired.
Cenerally, the direction will be towards a lens stored in a storage case
300 positioned in the base. In sone enbodi nents, reflective surface 306 may
be general | y epicatialiyerdoganal tgadlave 20 touelung an apax 304 fithq eontagt lspyI0dce of a

stored | ens. Gtheii30smhedi i& &in%g%ra{gggldsléde a reflective surface 306

generally around a perineter of a stored |ens. One or nore radiation
wi ndows 303- 304 afdweothercgimbgdithents, tefietian Ginigetingotypegetcarmay Bedigneflie radi ati on

w ndows 303- 34 t%lﬁs?ﬁ@eéiﬁ RQfidtlo ?621%051%% %%b?etw@@mﬁtifgeéﬁﬂ{]ﬁﬁ)wfﬂgns.t orage
case that are at 1east Bartla y transparent to wavel®&ngths o I sinfecting
radi ati on5 Prasglecsbhtially loghogadaldd b phne(fdewss 808180¢ odizd 2070 thescoglaose t o
100%transparlgr§t2 as possible to disinfecting radiation transmtted into the
st orage corrparll mgn‘t 301. Plastics that are injection noldable may be 90 %
or nore or even 5I98Mer aspesteintsoanspbrdnéntt, ondM madiopiids @08 mBpee ideddc

wavel engt hs i ncl.ude.bet ween about 254 nanoneters to.280 nanoneters.

5 S o enbodp HsHt MGG bt i) T S EHTIRUSER R f or
directing di shwfealdphig nfag@k aicludsd inaVREds: ink eas o0 stadagogbd. hal m ¢ | ens stored
in the st%red conpartment 301, 10Exanpl es of. r.natder.i | s from whi CB t he
radi ati orl % ndows TSEFISORVIRY e drrEBlaYTatity diyipfectmgsiopes caylp isc
ol efins, TOPARBystdEONER Qfia@é@SinfebiRGidraR aRl Wablctudel a&tdrenordeher pl astics
or glass may also be utilized as a material for the radi ati on w ndow

303- 304. The Sirags computaenisfl oy Borags avaemet 30 8 spabipfdcostyingmdi ci ent to

adm t enough g9k BHhEGhAE opRAAIMABNskN kRN 8 Sl &Ge. conpartments to Kill
15life fornms present on an ophthalmc lens stored in the storage

conpartnent 301. SomeemBpshimenss WLl erp erandiolss dignmantuneebenisres YK for radi at i on
O e SAROABE A P, DU O s nsgsigsp 1
di mensi onal prdigtionspinfpgiing Notdge casqasp@ch lens atigramanbmeehiagis 32 niag gnoduder age
case 300 may f‘opegclaﬁllgf% aq)edestal 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
20  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
as an 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
25  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
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
30  embodiments may include a reflective surface 306 generally around a perimeter of a
stored lens.
One or more radiation windows 303-304 are included in the storage

compartments 301. The radiation windows 303-304 provide portions of the radiation

7



20 fasteni ng mechani sm 305A-305B for securing and renoving a cap 306 froma
storage conpartnent 307. The fasteni ng nmechani sm 305A- 305B nmay include a

t hr eaded wonvilong¢soa snap, and a tapered joint of other meTth®sneisosdser
removably securing the cap 308 to the case at the discretion of the user.
While the cap 308 is secured to the storage conpartnent 307, the cap seals
of f an anbient at nosphere fromthe storage 25 conpartnent 307 and al so
contai ns an hthal mc | ens and, in some enbodi nents, a solution, such as,
for exanpl e %ﬁpqtm stoEiga casg hat waetahie&ﬁtpﬁ*ealbbtﬁa@aw%mwmipngths of Referring
now to Fig. 4yidedid r?&dt@ﬂ ﬁfe%éra{ﬁlfﬁl%'raﬂﬁlati%ﬁ%ﬁndé%t30§1@94 bl l+e| dsURkLpted wth
mul tiple disinfecting radiation source LEDs 401-402 lustrated, the

di si nf ect i ng 1084 teemirgrenssuroseblp ERYsiQting0adintepn transmm@nmée gfpragot h of

over head di si 4 & jnfecting
radi ati on soupcgg%gﬁg3gg£ﬁg#@§%%glfﬂﬁ%ﬁﬁ%&gﬁamgg% g%ﬁA’|S|n$%§%?%g

radi at i on 5souWsteorlnkiDs tr4@paramdo divediatins iSpeafic ivagplangthis atay awliglobetwee EDs 402,
t he base unit maY sk Qﬁlﬂl?r% BRYSESSQ rboard 403 with control electronics
for controlHR0 grloﬁéeéﬁsgc s"4S86¢ ™t ed with the radiation di si nfecting
base 400. Tm@ynmnﬁﬂmﬂmmnbgamdmﬁ&ﬁwﬁﬂywbmw@nummadwmﬂo@xdhgltaI st orage
408. The digi st or. i.ncl ude execu re t i s, execut abl e
ipon conmang e PRRTE MY RT ST SRR e Sroroi i et R Bt ect 1 ng
base unit 40Qom5manangotal storage 408 may al so store data related to
operation _of the radi di sin ectln case 400. nal data may

i ncl ude ﬁgr exanpﬁémn?F rﬁ@?ﬁ&ﬂ%“ﬂﬂ@w &“Mﬂ‘%%““”@ 5& 1@ Rt ect i ng
base uni t 40Qoﬂn&dqm&c%tﬁ>dexaiﬁ)ﬂd a&cllmmﬁﬂg TOHAS, gﬁ@mm@mrmjmlaﬁ ected; a
period of tinme that a | ens has been aced in use, or other i nfor mation. In
some 10enbodiMAfibée plastic afthst plaﬁlcapfsgl%ﬁﬁéw.aﬁa bpatlized a5 ¢ matsaaythe nel ude a
scanner 409 gLgiRidA&YinddWPYI3-TRANSe hka bIMAL fad@fioh AW BEABOAM B TRET
associated with a lens stored in a radiation disinfecting base unit 400.

For exanpl e, stHEicgtiandei cngmhiinjnfectian raditivarinte thfstaspgesrmertagriokibn a | ens
package amd Iy 9fo%§h1%§&%ﬁQ%r?hﬂfaﬁﬁlﬁ‘?én's%re%ﬁ@l%'g}a%m? é} Hnidiespar code

nunber or synbol formation that may be | ogge clude for
Some preferred methods of manufacture of a radiation dlslnfectmg 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

20  fastening mechanism 305A-305B for securing and removing a cap 306 from a storage
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

25  compartment 307 and also contains an ophthalmic lens and, in some embodiments, a
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

30  radiation source LEDs 401 and lower disinfecting radiation source LEDs 402. In
addition to the overhead disinfecting radiation source LEDs 401 and lower disinfecting

radiation source LEDs 402, the base unit may include a processor board 403 with



15exanpl e, a nunber of hours that a | ens has been exposed to disinfecting
radi ati on and a nunber of days that a | ens has been placed into use.

In sonme ewbadivmrios, one or nore of the disinfecting radcatisenississze LEDs
401- 402 may include integrated LED sensors. O her enbodi nents may include
one or both of overhead LED sensors and | ower LED sensors that are discrete
from 20di si nfecting radi ati on source LEDs 401-402. LED sensors may be in

| ogi cal comuni cation with a processor board 403 which may store data in
di gi tal st or agetrojgetronics for qontralag Frstounaipectt assoqiatabrith digisiitioent s, one or
nore of over hgag GePphdege sensors 410 or |ower CCD image sensors 411 may
be included in a radiation 25di sinfecting base unit 400. CCD i mage sensors
410- 411 may be i nThopiocabordomdufid ay beroupladio a digitalotsagsriOBodhadigd whi ch

may store dat str nﬂalyg¥él‘l?tjé6§5&1'{a%ﬂeesoﬁgft§lg t}éalj[] g eé%tfhﬁ)leol[ Qi %érﬁf?lﬁn(p%ar d 403 may

anal yze one or sensor mage sensor
pur poses ibncl aumgcalllyunpomqlerdtiomof éld r:tdu'xa,tiod diseditcitingbast uit éﬁ)(hfﬁrctdugr@l

30r adi ati on 59urc 01 40 g nctl naI detdl 18‘6?% .di si nfecting

agec ma ata re ate 10n of the ra ectl case
radi ati on soUrce L XG 8y B oper ng at" A€ eve S, detecting

if a radiati omodOpemﬁ@mt dangmsy mbhgefomamples t1pfe@;@ﬂms dlufln@.whﬁhiaaetdlamIOn
di sinfecting i

t et ect i.f ont r. cont.act | enses
e br ecent ORERFE v iapBR oGrlene sttt RgRerar s Bate S uTGRIEE | ne
contact |ens péh&ﬁdﬁﬂtlrﬁkﬁﬁﬁt,alé@t}ﬁﬁ melﬁlpn@edﬂhu@@m cetiakimitens essdagve been
i nserted |nara|at|on 1 s1nt. or age case ed on a i son of
pr evi ous Pengmbe Pﬁsn"e’?glaﬂ%ﬁ jsi #?8“ ee‘FPtlt ‘\%QI?%ayd‘P“g“a‘%Ialsﬁ@’é‘gr ‘H)gtoéO%ﬁ‘ét ecting
correct pl acepmmimetts tb it anaa&n&ieitton%@ﬂlbaca@sdcmaaﬁthvu [bM sforéd fnadi at i on
di sinfecti ng storage case when the user wears 5 two different | ens powers,

and det ect i ngadighing diyinfprding hawgni A0Q of gxiartp o scenis #7 PeagrhgBaragai nst

profile signabys &Stle?byhd Heh &Rt ph &S MU Bsinfecting 1nfoﬁﬂat%h%§%roE1h{é@|
comuni cati on connector 404 may al so be included in the radiation

di si nf ect i ng YWistke bdricedypmberprsyambele tipforpation dntringy baloges monnevdoior 404 may
i nclude gsuniygn @'arﬁﬁ{ﬂeﬁ&ﬂ}%ul% thadtBBns ‘ﬁ%@&&% oslto ﬁfsl?l?écuh%{%ﬁia%n sRnnector.

The 10connect or y i1nclude a terminal for transferring one or both of data
and el ectri calumber of days that a lens has been placed into use.

In some embodiments, one or more of the disinfecting radiation source LEDs
401-402 may include integrated LED sensors. Other embodiments may include one or
both of overhead LED sensors and lower LED sensors that are discrete from
20  disinfecting radiation source LEDs 401-402. LED sensors may be in logical
communication with a processor board 403 which may store data in digital storage
408.
In another aspect, in some embodiments, one or more of overhead CCD image
sensors 410 or lower CCD image sensors 411 may be included in a radiation
25  disinfecting base unit 400. CCD image sensors 410-411 may be in logical
communication with a processor board 403 which may store data in digital storage
408.
The processor board 403 may analyze one or both of LED sensor data and CCD
image sensor data for purposes including, but not limited to, detecting if disinfecting
30  radiation source LEDs 401-402 are functional, detecting if disinfecting radiation
source LEDs 401-402 are operating at acceptable levels, detecting if a radiation
disinfecting storage case is present in a radiation disinfecting base unit 400, detecting if
a contact lens or contact lenses are present within a radiation disinfecting storage case,
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power. In sone enbodinents, the electrical comrunication connector 404
provi des power to operate the radiation disinfecting base unit 400. Sone
enbodi menwe 20ay1463030 | ncl ude one or nore batteries 405 @CTatShen/ opaaer
storage device. In sone preferred enbodi nents, the batteries 405 include
one or nore lithiumion batteries or 150t her rechargeabl e device. The power
storage devices nay receive a charging electrical current via the

el ectrical conmmunication connector 404. Preferably, the radiation

di si nf ect i ng dsiesEngaentacdop clogniypses, detpnang ingweeapedenseliare begntnsertesht t eri es
405. iR o FRiof ARAUIRD Srmad Oc GLEELT § Ethp AQUIBIBH&ARL §; cOnnect or 404

may i nclude a sinple source © DC current. 20l n another aspect, the
present i nversldankesadatd andicudent dens olgadmesfdaireddteeting edrrogiegyannt of sighth as a
vibration gengr al %HtagﬁélﬂsssewﬂﬂﬁarJJﬂﬁio}{'dREn%c't'Rgst&%Q@Ea%é Rth 9\4%&%5&96 may

i ncl ude, for exanﬁie, a plezoelectric {ransducer. oA prezoelectric

t ransduce oftivedsgTeaenkt tbws povees, andlétetihg ledebriagdébdsed pr onipdesamedranlUéal  or

vi brational nmovenent epboq&ﬂﬁﬁts t he vibrational nmovenent will be

. reajg*gis a a'inslt nro%fns.‘i3 natu crent lens brands .
adjusted to a e uenEy Nt ef?ectlver movES “dead or gani snms st ored
wi thin a storage @astecirivaldoennnmitiatidn @anebitaidng ent hlkgbdbaskdethintthed00. Movenent
of the dead organi sps _exposes |liv ani sny t hat have ot W se been
ohel tor eq 1 G Ae s PRl 40 g RHTER soREIm EEhecPt e e X Bhe i onal
movenent W | lind¥@leadjnisgtsarsctinl bas {USB)ULBALE ok badthaftfeaificvgleytor. eTRRVEsS protein
from contact |enses storﬁg'mjthln §¥radiation diEi fggtin %00as . Protein
r enoval v SeRRfFtonmay Hicluds Aderpingt Lr FrEREITIRG QG 08 8‘9 0 atb?fgda F8H2t enoval , or
at a differenfowks e9¥6RE Ymbodiments, tHertlegtrichl codd@in@tioP&RBEN or 408 pRRTERSs
enbodi ments, the processor board 403 or other electronic circuitry may

control a pattoEFRioopepiedh radiationdisiniertyig bash witeld0nyops embogimes WeY i ng

radi ation soyi®endndedndBlmbdattctRE 403 GImdP BbL & sRriRYeliBE | MdEme f Or exanpl e,
pul sed WV or other form of strobed radiation of one or both of a set

frequency or Piefeiredsnbofimegisethe beieriewHtriaelpdeaane oeagte 18k ipf batliestirequenci es
are sui tal e Jyt 1 dhibabRGLRY T l“ﬁo%?&ora BidvRUS mET RV I BS.ifiRy 1 ncl ude one

or nore of: 5continuous wave cycles; continuous square wave cycl es;
vari abl e wavelasyishlesrrerirydh thaelcethita cenuanicativagennsytor 4. Preferably, the

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.
20 In another aspect, the present invention may include a source of mechanical
movement, such as a vibration generation device 406. The vibration generation device
406 may include, for example, a piezoelectric transducer. A piezoelectric transducer
offers a low power reliable device to provide mechanical or vibrational movement.
In some embodiments, the vibrational movement will be adjusted to a
25  frequency that effectively moves dead organisms stored within a storage case in the
radiation disinfecting base unit 400. Movement of the dead organisms exposes live
organisms that may have otherwise been sheltered from disinfecting radiation. In
another aspect, the vibrational movement will be adjusted to a frequency that
effectively removes protein from contact lenses stored within a radiation disinfecting
30  case. Protein removal may occur at the same vibrational frequency as organism
removal, or at a different frequency.
In still another aspect, in some embodiments, the processor board 403 or other
electronic circuitry may control a pattern of light or radiation emitted by the
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In sonme preferred enbodi nents, disinfecting radiation source LEDs 401-402
provi de optical power in the range of 50 mcrowatts to 5 watts. Equival ent
doses of wp2nf@eioing radi ati on may be applied using comrCirnseas/oBeae opti cal
power over an 10extended period of time, or using pulsed W/ in which short
bursts of high optical power are spread over tine, nost preferably a
shorter period of tine than used in continuous W. Pulsed W nay be used to
achi eve nore effective mcrobial exterm nation than continuous U with an
equi val ent ordissiHggting radipgiog sewsce HiFes YHotads Jbe ligh apigera oy siclideHer el ectroni c
circuitry My A LRRE Voo Mo R kbR bRSe dfibShnbgeld no cycle
time, and disinfecting intensity based on factors I ncluding but not limted
to a nunber dfequéngsr eriabladrehspnicios evhettinsit ifastcoed of tin fiaguueies of stijahle si nce a
|l ens was fir L:S¢ . . P nt bulb

per f or mance. dﬂéﬁgﬂ%ﬁﬁﬁﬁgﬁﬁigﬂgﬁag%ﬁg%ﬁﬁ%ﬁﬁﬁéhgaﬁig%ﬁgﬁH%%%ﬁgThe di spl ay
407 wi Il I9e icontiROud wgiccatles oomtnowatiiaonward dyckhieapidcesseayclboand 403 and

be used to C()Vg%égagr%,wdvgch Ten readable form data relating to the
operation of the F 2T T Oh i Si nf ect i ng base unit 400. Referring nowto

Fig. 5, a radiati onschiegirefteat éntgpdbases, diginfecbratiation doust L&Ded0i-#0A cl osed

osition. Aradi.ation disinfectin e.501 is cover by.a lid 502, in the
e | oty at el Srb AP Re G T o230 idoRithdes Nt ¢ et dify

gi si nf gcti Qf]h&b@ﬁ&gg@?mﬁnm&(&s aﬁ?&'ﬁﬂ uSifg %@ﬁn@(fusﬂ(hﬁolﬁt&dl' Ifameeavaﬂbﬁi nf ecti ng
ase 501. er odiments are.also within the scope of the inyention. As
i |l ustrat@d, eéteag%d@eag%d% gﬂ?agrv%%nﬁiﬁd- ‘t“ﬁ‘éh“% S&O?)ggrsﬁﬁéhﬁgy?p‘&r%vi de an

i ndi cation 0fpodcfirs kgttRCIVeNEn€ W&sEpreferaBlyOLBOHEDRG BT @&1Ised Py t he

radi ati on disinfecting base unit 500. 30Referring now to Fig. 6A a

cut - away Vi ewoatfnuauwgt PBlebY Vanayhgivatd te aelig simre etsciye miggdidlni t 600A is

il Tustrated wWihnRaftinsthd @alildes DAL AT AORuRAMAGS sBBATIO)F gk, bul b 601A. ~As
illustrated, a germcidal bulb 601A may be contained within the radiation

di si nfecting base ThaPtoc@oa R0 HEs ar otherelreirpms pirgyitnheaxwidpintibendiust ont ai ni ng
the radi gt onflf t@n@%éiﬁ&ttﬁlggﬁzflgﬁm&%ﬁ dﬁ%&tin?&%si%ﬂf%gd SBRALSs! ncl ude a

reflective surface 603A In Id area above The radiation disinfecting
st or age case i6d®Ang hut pefflireitadity & ngmbdr a¢ smeOaanyay bednshisiblecteheh adeehti n t he

areabel ow t o2t L A, g1kl RGO SLALARR, 683R 003 ool hgnal 1y, the

germ cidal bulb cavi I ncor’por a ective surrtace.
Ref | ecti ve suecffamescaray i ncl ude, by way of non-

Some embodiments may also include a display 407. The display 407 will be in

20  logical communication with the processor board 403 and be used to communicate, in
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

25  illustrated embodiments; the lid 502 is hinged to the radiation disinfecting base 501
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.

30 Referring now to Fig. 6A, a cut-away view of a portion of a radiation
disinfecting base unit 600A is illustrated with a disinfecting radiation source
germicidal bulb 601A. As illustrated, a germicidal bulb 601A may be contained within
the radiation disinfecting base unit 600A generally encircling the compartment

11



limting exanple, Teflon PTF-E, alum num nagnesi um oxi de, zirconi um oxi de,

and Al zakO I n anot her exenplary enbodi nent, Fig. 6B depicts a

cut - away wpewmioftie®iporti on of a radiation disinfecting Pasasaomii3d3DB with

a disinfecting radiation source 10germ cidal bulb 601B positioned bel ow the

conpartment containing the radiation disinfecting storage case 602A.

Refl ective surfaces 603B and 604B may be present above and bel ow t he

radi ation disinfecting st Qrage case 602B respectively, as well as in the

germi ci dal buopainigthyrageaem disipfegting storggetfase %ﬁﬁo&pméﬁmbc}dl@e@érnﬁiuele dal bul b

may be cont ai W N f L atil 1S kS I e unit.

Furt her enboé?ﬁ%ﬁ#sstu%% <§d§§| ll&(ltjﬁéi' Hrerlualr%a?dg?&eeatgéefann%ag?%glkﬁ%{nggg%%&a&?%di ation

di si nf ect i ng 434e Aunflective suefaodpigh inpy @lsd keneelugrdrin thonreafoelowghbrudatiomi t, a

lid portion, . . 1 Gi $ . i i arion

di si nfecting (%Sgnsfggﬁlgis%og%%sl%ggg&o% LHS?%P%H%%?%ﬁa?%hWK%bé% I%é}; t hat have

been descibi bedcorporge b oaflettivguyndace. RoAeagee suredahaynndlbdery wanefnede, by way of
vapar. bulb or a [

non-limting ex | e ur e .nmercur . nmedi ym

D aasure: moe M aGapR, r e S T e BB R el BT i
bul b em ts ulAles® ol et |ight radiation. Preferred enbodi nents of the
germcidal bulb emt uyltraviolet Olg\;é\llﬁ‘ light radiation with a vel engt h of
bet ween about 250?11?1%{}93%?’%3???3& eri“é el}t’afgg'aqq% lcgr?cfugﬁ‘ﬁmw%ﬁ}l\%%anoneters
of |ight radipattioans apddeftien dRinfectihHiBaswarie b@BIk1th 4 SisthedcweendabeidouZd0
nanonet er,s and 275 nanoneters,. a S referably about 260. nanomneters.
Non- LED é@m&%@ﬁwaﬂgﬂ%@qIE@&Sﬁﬂﬂn%iﬁﬂ[a%eﬁw ??I@Rw*&e?t OREIMRE Ry B Mot 1 mit ed
t o positioni ngkigedtink detape ciselobLt RyfecEW fudReS 60YB Bidd048Mmgestgiathton devi ce,
optics to focus radi ation, processor board, digital storage, scanner,

el ectrical cohfecdbeloydhe rieden digipigctimdaiapicpse QEP reracqtively terrlliay a

di si nfecting ipar&cHitilaMuldta98y §058. dal bul b. Al t hough the pul sed W
met hod may not be preferred with a germcidal bulb, a processor board or

other el ectronic & y@lithergmbpdimgeted germigidebiliampybe einginerledthimge Bdse uni t
600A or GB0B By @ disit fedtin@MhscR@t! Rhier cAbSIiRERE kP theRME hidilphd™e, and

di sinfecting
germicidal bulbs in a radiation disinfecting base unit, including in a lower portion of

the base unit, a lid portion, or both. Germicidal bulbs may be present in a radiation
disinfecting base unit in place of or in addition to UV LED bulbs that have been
described in prior figures.

20 A germicidal bulb may include, by way of non-limiting example, a low
pressure mercury vapor bulb or a medium pressure mercury vapor bulb. In some
preferred embodiments, the germicidal bulb emits ultraviolet light radiation. Preferred
embodiments of the germicidal bulb emit ultraviolet (UV) light radiation with a
wavelength of between about 250 nanometers of light radiation and about 280

25  nanometers of light radiation, preferably, the wavelength is between about 250
nanometers and 275 nanometers, and most preferably about 260 nanometers.

Non-LED components described in earlier figures, including but not limited to
positioning artifacts, reflective surfaces, vibration generation device, optics to focus
radiation, processor board, digital storage, scanner, electrical connector, batteries, and

30  display, may be included in a disinfecting base unit with germicidal bulb.

Although the pulsed UV method may not be preferred with a germicidal bulb, a
processor board or other electronic circuitry included in a radiation disinfecting base
unit 600A or 600B may adjust light patterns, disinfecting cycle time, and disinfecting
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intensity based on factors including but not limted to a nunber of tines a
| ens has been disinfected, an anount of tine since a |lens was first

di si nf ectwo,20ande®ensed | ens cl eanl i ness. Referring nowpPCo/uS2@.1/03683a bl ock
diagramillustrates sone enbodinments of 5 alignnent of a radiation

di sinfecting source 700, such as one or nore germcidal bul bs radiating
disinfecting radiation 702 in the UV spectrumtowards a contact |ens 701.
In some preferred enbodi ments, germcidal bulbs will be arranged such that
a radi ati on dnspsity dasei vy fastasy mgladipa but ngk limited fogrivmperpfdimes piqng hggosi tion in
r e! ation to tb.té &iﬁﬂ%e@t%&, aln%ﬂl%ugt%tim-g@ﬁlcég | HOFROfirs! (ﬁsiﬂﬁbt@&,%h@%séﬂ 1BnsaN
alignnent artitact. In sone enbodinents, a 10 radiation disinfecting

st orage case denlgcgned to direct UV radiation 702 at an angle essentially
orthogonal to a p - chi - | ens 701
retained in a rad ?‘3@?&“&%@%@%@%@%@8gﬂ‘g%@é? blig eﬁl%&lﬁ‘%hgtoﬁer

enbodi nments, atigghett vbmradiagomdiliciofectng ®uere 0@ sodise onayr there gbingeidd bulbs di r ect
di sinfecting radiation 702A fro e or re UV emttin m ci.dal bul bs
T5700n at an "WrE Gl PERGRET IR B BT e P Tkt b B RTR D0 Hher et e
edge 707 of tshme pofitreed tembedimen® Igermicidal buldsrwidbehharged syph chiat a radiasionme

enbodi nents, pne. or re optics 708 may be used to cus disinfecting
aaiat on ontB RS PRy il et SRR EoNgor MeBr b B ShBgEethes. an
optic may be 7omcirhd@inakntds maitadicyd vaf anplighhém AKifa.t i fonichentoainienf a

radi ation, 20sanme exenpl ary | ocations. may incl . in a_base; in a part of
a st oraggOcasr%(,ﬁatéﬂ’?cfﬁsé‘g&ﬁ‘&gtﬁofﬂgeéaSFésoarS[‘éP?%tﬁ dgs%iﬂ‘gfadlgﬂerhﬂﬁsataﬁart% or bul b.
Ref erring nowsdeatidtiyrth8gondl t8laQPdhe ddRGNANMG A 4psk N6d SShSQRRCEIBROWI Ment s of
alignment of a radiation, disinfecting source 800, such as one or nore

gerni ci dal buUfBiget B radiptiny ByidfPHMEStTHg C#8di ati on 802 in the UV spectrum

towards a contact 1} 6§ BERRGs 226886 Eldfecddd RRIR RGh8 Iad RaRedi ment s,
germ cidal bulbs will be arrangg&such that a radiation disinfecting

storage case diest|disanfpeyngrglisgios fiom qpe of mpsY amitensgardisidabbulbie cont act

I ens storage 8881 §0p1c1R& ﬁéﬂﬁ?{ﬂ% 1 PR Y85 NEGs Ui BteAlded PHBH
artifact. In sgr%e erl%bo i rren%%n,a aal aéli at%l on gli %Di ﬁf egﬁ r%g st orage case
is aligned tcdhagontsctlens\70ladi ati on 802 at an angle essentially orthogonal to

a plane 803 pl a”e%@&{oﬁ%{z%ﬁf&% sgﬁ%’%%&a‘?rﬂerﬁi ogg&rﬁé}gtgﬁﬁcts 7b§91%¥§>é flgye case

801. I n other e nents, ration disin ing storage case nay

be al i gned t do ficnedisintcsigrhdietionngts akdhastoroh inlB0dAnfectory radigticmrstaragee UV

emtting ger rTciasgei. %ar‘ll optgllc“l |mt21§, be included at a variety of positions within the path of radiation,

20  some exemplary locations may include: in a base; in a part of a storage case; and as
part of a radiation source, such as an LED or bulb.

Referring now to Fig. 8, a block diagram illustrates some embodiments of
alignment of a radiation disinfecting source 800, such as one or more germicidal bulbs
radiating disinfecting radiation 802 in the UV spectrum towards a contact lens storage

25  case 801. In some preferred embodiments, germicidal bulbs will be arranged such that
a radiation disinfecting storage case will align in a specific position in relation to the
contact lens storage case 801. The alignment is maintained via an alignment artifact.

In some embodiments, a radiation disinfecting storage case is aligned to direct
UV radiation 802 at an angle essentially orthogonal to a plane 803 plane across a top

30  portion of the contact lens storage case 801.

In other embodiments, radiation disinfecting storage case may be aligned to

direct disinfecting radiation 802A from one or more UV emitting germicidal bulbs
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800A at an angle essentially orthogonal to a plane 805 across a bottom of
the contact |ens storage case 801. I n anot her aspect, in sone
enbodi mrenwe,20tne®n nore optics 804 nay be used to focuCuits2orfimsdssng

radi ati on onto a disinfecting radiation storage case 801. An optic 5may be
included in a base or in a part of a storage case. Referring now to
Fig. 9, an exenplary radiation disinfecting storage case with change
indicator 900 is illustrated. The radiation disinfecting storage case with
change i ndi ca&084 aggoangkeeisdbalygriogmalhigrdliang 885 aqres adettemaplie comstts 901. A
storage conpq&kqgg;e%%%8b§ capabl e of receiving and storing one or nore
ophthal m c | enses, 105uc as a contact lens. As illustrated, a change

i ndi cator 902 may Irb@lqtmwam@dn@mnaem@wgeer@i other merd optiGs §A4 diax bafiedt | ng

storage case M . i naieat ens

st or age conp5?%%£%§€ﬁ§%%¥bﬁﬁhﬁﬁﬁg%)%%%%ggﬁgﬁ%g%l&l£ﬁg%§e In |ca?%U£902 may
i ncl ude abri mppydrandlwleid iga base oom alpetthof h eomgs toe.age conpartnents 901, an
area on a |ens st %r%%aq% tg‘lrt nt Ca Bl% rﬁdlatlo c{lsmggcwgt or%gﬁa sleev&lﬁll

encircling the 15ra SRR tora e cas nge 1 ndi cat or
900, or ot herchhrcgeaﬁdmmmﬂom mﬂhustrhtedrﬁhh atiation dimfectir%cstdrm csdeovidgehangese W th
change |nd|cat | ens st orage artnent c 03, In sone
enbod: ment's. BT t08 Tl A gH TS03 hay TR CORBTCENOTr YR ¢ hi n or on
the plastic Qbm@ﬁﬂﬂﬁd?ntﬂﬂl Bchgblef of edte iR d t13Eng @i @ ind oBophitiB ik &ekdsng St or age

case 20 th change i ndi cator .900 or ns stora 0 rg t cap 903 is
made. 11 19t nePuREGanAEHES, Ay @ﬁgﬁa%ac e a8 590 wa”@'%‘w st i o

errbedded i N qedgRdn ek esidton R fécadl ablagcalb KithtRMigh nﬁlcaioepag@e@aam with
change |nd|cator 900 or | ens storage compart nent caB 903. A change

i ndi cat or 902 etFEN B tyadap ﬁfﬁ{agwmpa&%@@oboincﬂth%ﬁm edimgite aghangst h 25c0l or

and texture tlgdlbml%%ﬁytlmmemﬁ léﬁ&fchﬁ@@ﬂéld?b@!hﬁ&ﬁrs%ra{g@%oﬁﬁirﬁﬁé?&s goadi ati on
di sinfecting storage case with ﬁange i ndi cator 900 and begin using a new

one. The char?@@rqar@alad@itsé?or@@20@94@6%153&9@)’({%raéﬁarﬁéypfF@%ﬁ@‘ﬁb(reﬁ?l&haé thel | y over
a period qaf trh(ﬂ?c10'ﬁrht1§1ﬂfedtitt1§ts %Q@%e@vlﬁtcﬂ&%emﬁﬁlbb(y ok g@l@ﬁ@&aﬁ%ﬁiw@ﬁﬁ the user

as evidence that the radi di sinfecting storage case with change

i ndi cat or 90Chsdiatieh Genigityeataest.caBORET dengeriadipatey 908 oFlegs sta@ge a r adi at i on
di si nfecting ba; Egmﬂghga Oisillustrated with one or nore of an LED
sensor 1001, a scanner 1002, and a canera 1003. An LED sensor 1001, scanner
1002, or canera 1m®®n@aqnth9d'm$ntsn¢ drangt indinatalfdtmaythe cematiedof dee wittamge

: ndl cator on 0?' 01['1 p(f‘asllc or O GSI' Il’l’lna erlaf %I'Onlg W%l C% ﬁ&adla? dlslr?iséctmg s?orrallg%ecgsel n FI g 9.

20  with change indicator 900 or lens storage compartment cap 903 is made. In other
embodiments, a change indicator 902 may be a material embedded in or adhered to the
radiation disinfecting storage case with change indicator 900 or lens storage
compartment cap 903.

A change indicator 902 dye or material will change color or texture or both

25  color and texture to indicate that the user should discard the current radiation
disinfecting storage case with change indicator 900 and begin using a new one. The
change indicator 902 color or texture may transform gradually over a period of time
until it reaches a state generally recognized by the user as evidence that the radiation
disinfecting storage case with change indicator 900 should be discarded.

30 Referring now to Fig. 10, a radiation disinfecting base unit 1000 is illustrated
with one or more of an LED sensor 1001, a scanner 1002, and a camera 1003. An
LED sensor 1001, scanner 1002, or camera 1003 captures information about the state
of a change indicator on a radiation disinfecting storage case, as described in Fig. 9.
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A digital storage 1005, which nmay be attached to, or otherw se in |ogical
communi cation with the processor board 1004, may store change i ndi cator
data. | n wormiienbsnsdi nents, the processor board 1004 conparTas2aihe3ashiange

i ndi cator data to previously stored change indicator data to identify a
magni tude of change in the data. 5 A specified magnitude of change

determ nes when it is tinme to change a radiation disinfecting storage case.
I n other enbodinments, the processor board 1004 conpares current change

i ndi cator data t oAsdigitabgtorage §@Q5, which may beattashed teeorvthervise indegieali on

di sinfecting ShonARS GRS ﬁ?gf&cgssggzoﬁfaai]@gg%ag%@cﬁan . MERGESERS poard 1004

| ogic determines that a radiation disinfecting storage case shoul d be
changed, t he spmocmbsbmentdhaaprdees PO hoatd L Ecompatss haghange inglecatdir dh &yed to t he

user on a di ﬁﬁé\@é{ls&%?o@edlcéﬁlbge V&n?ihﬂoé&ﬁ{ﬁo ?cm?ﬂgia %Bﬁ%dg}fgﬁ%ﬁ%@ b @

o . ?da[ta.
di si nfecting base unit processor boar di gital storage
1005 are ased swcificholkgtiivde afjdhangesketpemings whernhiers tiorei tb ehdnge p eddesiamt to a

radi ati on disjnfecting storage case. . For e le, a tracked based
on the dat e STt SRR R SopbRfes APChSee B8 Bo o E ki BES T o " he
15 radi ati on ddtreitchegt imigratva daa undtéred Q0 ddtls mgletenmine béedetaiatibmed based on

a nunber of dj.sinfectjng cycles that have accurred since r.adi ati on
i oi nf ect i ng LTHPeEE ohte HE R o taptndRs et op B § B ogi o
g_et er ][n nes, bﬁﬁ:ﬁﬁin@d’lthagﬁadimh @&sl énf@dftin@tﬁhﬁi’gegﬁsietsﬂcﬁdlcabe ¢Maagedatht pebcasdron _

i sinfecting stor case shou e..changed, an appropriate user nmessage is
i ncl uded 1(9ngtt1%rdc}|%g%?aé‘§esfdﬁ@?agﬁm'ge%‘fﬂl‘megfﬁtﬁ‘él"seéﬁ’ggdlsglé}ﬁ?éo,ﬁ pr ocessor goar d
1004 logic will anadorenBotiindals€a Matatigdlisia fet @leagsurtio] 080 hadlipadde Q0r
di sinfecting storage case, including by way of non-limting exanple change
i ndi cat or datbQ,arddSa“ prdcigitnd Storgge HOSfar s &0 trask thsrageruspas) At CiitsFidr mat i on.

The processor.BEAL & L@@ idafifreMnelstdrdde lchide Fas &anbfem% hdy Hed@BLdaf y a
conbi nati on of variables indicating a radiation disinfecting storage case
shoul d be 25 betpdrpgdlp dathengyy Bdesapdisipieing siQ@aee oiid wastipierekiaipthe 3 message to

be presented rQﬁat&oBngmf@&ﬂng}Sas’Engﬁ 166, O(ﬁs@jg@ﬂa)t Q@déﬂéﬁl}ineh%aéeﬁ oh b WBmb& of hange

the radiation disinfecting storage case. Referring nowto Fig. 11A

a radi ati on diisifpdtivgrcieley thaidavagecurrcdisgBaaingw desftion difingictihg stnragé ease r onagnet

1101A in the [ I all r i.ments, an

el ectr omgnetwa%\f%fﬁgpha@h%& rg e%sf:ﬁégmfrn%'ég lcféﬁydd eéefnlngl e?’% S:%gtoﬁgggglg)%ﬁ’ﬁect i ng base
unit 1100A. other critefReftlert pralgptinodisindechngystordgBrasashoalditetchangedliasi nf ect i ng
storage case allr(%orl_?,atglr}&lr%ggss a %%{uraaagmher&%ﬁﬂetm%lola When a radiation

di si nfecting gPoPage case TH00B W't perm ent magnet 1101B is present in a
radi ati or20di si nf edd stilipthasmbodimentd PoGAssoebe@cd 100dadgicwill aatyzemylte appl i ed

and renoved er am an e,!e tr onagnet. i1 01A, 0Crausi ng. a tdr a%t i“gn Qd repul sion
of a por manert IHGHERd FoLBIRNT PEBFPILy o oD PaLEa B kP ai at i on
di si nf ecti ng 1Btiof@gampasBadgkGilicatAdhtisigrestor®f usage et 6d diddr raddtianent
appl i ed information. The processor board 1004 logic will include algorithms to identify a
combination of variables indicating a radiation disinfecting storage case should be
25  changed. The processor board 1004 will then cause a message to be presented on the
display 1006 informing the user it is time to change the radiation disinfecting storage
case.
Referring now to Fig. 11A, a radiation disinfecting base unit 1100A is depicted
with an electromagnet 1101A in the lower portion of the base unit. In other
30  embodiments, an electromagnet 1101 A may be placed in a lid of a radiation
disinfecting base unit 1100A.
Referring now to Fig. 11B, a radiation disinfecting storage case 1100B includes

a permanent magnet 1101B. When a radiation disinfecting storage case 1100B with

15



5 to an el ectromagnet 1101A allows control of one or nore of frequency and
anplitude of vibration. In sone enbodi nents, a non-magnetic netallic area
i s inpl erwotzed/i4esopl ace of a permanent magnet 1101B, whece/ush@1nsds3ragneti c
netallic area may be attracted by an el ectronmagnet 1101A resulting in
vibration of a radiation disinfecting storage case 1100B. 10l n sone

enbodi ments, the vibrational noverment will be adjusted to a frequency that
effectively noves dead orgfanl sns stored within a radiation disinfecting

st orage case PEIEORNt gt [ GHR éavigsaeitin p eadntion disinfogiipngbpse Half Bi0RA, Moverrent  of
the dead or gai &5 &XRASES de a}éﬁheﬁ Q@FEm%%d FrDRtp TR¥ SRS et01t1BFAV¥!a§%1§3ee”
sheltered fromdi sinfecting radiation. anot her aspect, the vibrational
movenment Wi | |attm@tl@m@udscm@lqrmfweanafnp@tqn@n@tyllt)lr&@ndeﬁuét@tg lvelbyauoe@ﬁthes

protei n from ANt AGHlEARESOPLLLRT 16 D adiorhd OB Ale bOLGEh] g case
Protein renov may occur ~at sane V|b ational Trequency as grganlsm
renmoval , or db alaeld¢tf0ﬁre1gm1t1lfblrﬁeajunevmccyntrcmoﬁmielmlnume efTdgecpy esémhplitmdeent i on,
as descri bed Oq.b ve a sa%qfldqrt)t hler defrl1 rﬁerg t% tltrlqe | al s 1pne!&o t rovi des
appar atus for’ di S| r?flecnt PR BRSO TRNEEINLC Mt ﬁf“f\%s PAM5aSE " or

recei vi ng an pigghbhapermandnemagist d)r(H@ewhasﬁaefrmn nsigmtlcngetﬂheareai mapbe

S5ophthal mc | t he, base co ce a rec IVI ng an
opht har i ¢ 1 GHBCEE by b EleRhumeng g0 | HHigs ot e HE “a odes
em tting di sisefr@etchdrd1oesli ation in a di rect| on which will intersect an
ophthalm Ienssor art roximate to t ohthlm’clens
storage CXse. %“ OT‘%ee“g’Qg&eB’fSn%Féﬂb?ﬁ“j?n%]tﬂ‘?ﬂvfl?lﬁtﬁﬂlrge E@ 8ifng a
reflective suféqa@@ymf cffRIiV @ g @hbiahBGH RGted adhlatalrmattoqa\a@ﬁ@&uaght hal mi c
| ens storage conpartnment, wherein the reflective surface corrprl ses one or

more of : Tef ISWRECARNi! A ant g Meonash enseronteigd sherein nMigrareset ofthe degd

organisms exposes live organisms that may have otherwise been sheltered from

disinfecting radiation. In another aspect, the vibrational movement will be adjusted to
15  afrequency that effectively removes protein from contact lenses stored within a

radiation disinfecting case. Protein removal may occur at the same vibrational

frequency as organism removal, or at a different frequency.

Conclusion

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

below, provides apparatus for disinfecting an ophthalmic lens.
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3. The base of claim2 additionally conprising a pul sing nechani sm for
providing a pulsed pattern of disinfecting radiation. 4. The base of claim
3 wher ei wOhe1pb®i1ng mechani sm conpri ses an el ect roni c PROaiSe@ios6835. The
base of claim4 wherein the pul sing nechani smcauses the one or nore |ight
emtting diodes to generate a pattern of radiation. 256. The base of claim5
additionally conprising a processor executing software and wherein the
generated pattern of radiation is based upon instructions included in the
software. 7. The base of claim6 wherein the |light emtting diodes emt

bet ween about 50 30m crowatts and 5 watheyQf power. 8. The base of claim7
wherein the light emtting diodes emt radiation in a frequency of between
250 nanoneters and 280 nanoneters. 17 WD 2011/ 146501PCT/ US2011/ 036832 9.

SUTTi o1 ont. i it onot 3 S Db SPMGHER Eh Rl SOk OPnGRITPY | SCS @
conpar t meldt proxi oplitkaling ltives, fedwse @nipribingan or gani sm on an ophthalnmc | ens
stored in the 55torageacoqR§ﬁt BNt .. %Oa qumR%§q oftgiaig11m%dditionally
conprising a processor® 6 EONTr 61"V g *t He gener abi oSS Gt €% ect i ng

radi ati on. 1011. The base winoed BghrnehOtinddiodss emétihg deinfeetingaddibtiatin a

di si nfecting radi tign ii. roMlded i s base upon a | ogi cal coptrol si gnal
gener at ed by t he },rgc 18g §v } will intersect an ophthalmic lens storage Compartmen

proximate to 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, wherein
the reflective surface comprises one or more of: Teflon, aluminum, magnesium
oxide and zirconium oxide.
15
3. The base of claim 2 additionally comprising a pulsing mechanism for providing

a pulsed pattern of disinfecting radiation.

4. The base of claim 3 wherein the pulsing mechanism comprises an electronic

20 circuit.

5. The base of claim 4 wherein the pulsing mechanism causes the one or more

light emitting diodes to generate a pattern of radiation.

25 6. The base of claim 5 additionally comprising a processor executing software and
wherein the generated pattern of radiation is based upon instructions included

in the software.

7. The base of claim 6 wherein the light emitting diodes emit between about 50

30 microwatts and 5 watts of power.

8. The base of claim 7 wherein the light emitting diodes emit radiation in a
frequency of between 250 nanometers and 280 nanometers.
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12. The base of claim 10 wherein an intensity at which a disinfecting
radiation is provided is based upon a |l ogical control signal generated by

t he proceweani11/i65013. The base of claim 10 additional | yPcomseeigionsg3an audi o
conponent operative to provide an audi o signal based upon operation of the
source of disinfecting radiation. 2014. The base of claim 10 additionally
conprising a display for displaying a status of a disinfecting process
based upon digital data transmtted by the processor. 15. The base of claim
11 additionally conprising a digital storage for storing information

related to a Qd' Si Fﬁlgﬁésk Bgclﬁ)ihpp@ﬁérem%ﬁ-’e &ﬁtte}gdﬂ!ﬂﬁnﬁ@ﬁ% rQ(ﬁlat?dnac'omgfllse@qd' tionally

conprising a vibration generation device providi ng mechani cal novenent
to a storage caseSWﬁa@@@nmmmWhedkm@maéémbaé@qwﬂﬂeKﬂhﬁﬁbasﬁﬁmﬁﬂmwaln116

wherein the vibr agf Qﬂnagg{&%%{)é{sé’{b qg%%%aﬁﬁ%% hﬁ G%tﬁahgig%rﬁzs%%aeﬁttﬁ

mechani sm 18. Th& base of arm rern ezoelectric nechanismis
oper at ed Based upetorage bagparmiensi gnal generated by a processor. 18 WO

2011/ 146501PCT/ US2011/ 036832 19. The base of claim 16 additionally
conprising a universal serial bus connector for providing |ogical

conmuni cat i onobet Waebase véclaim bﬁndlitianﬁuy ¢dm@r'19‘mg agsossoafod cintell ol ghet al

storage; and personal processin
9 P generatlon 0? Slsm ecting raglatlon

10 11. The base of claim 10 wherein a time period that a disinfecting radiation is

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

12. The base of claim 10 wherein an intensity at which a disinfecting radiation is
provided is based upon a logical control signal generated by the processor.
15
13. The base of claim 10 additionally comprising an audio component operative to
provide an audio signal based upon operation of the source of disinfecting

radiation.

20 14. The base of claim 10 additionally comprising a display for displaying a status

of a disinfecting process based upon digital data transmitted by the processor.

15. The base of claim 11 additionally comprising a digital storage for storing

information related to a disinfecting process.

25
16. The base of claim 1 additionally comprising a vibration generation device for
providing mechanical movement to a storage case placed in the storage base.
17. The base of claim 16 wherein the vibration generation device comprises a
30 piczoelectric mechanism.
18. The base of claim 16 wherein the piezoelectric mechanism is operated based

upon a logical signal generated by a processor.
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20. The base of claim 16 additionally conprising a universal serial bus
connector for providing an electrical current for operating the storage
base. 21.woheiias®iof claim 1 additionally conprising arC&luseainiosasB2 st or age
for storing 1lOpower to operate the storage base. 22. The base of claim 21
wherein the el ectrical storage conprises one or nore rechargeabl e
batteries. 1523. The base of claim22 wherein the electrical storage
conprises one or nore lithiumion batteries. 20

19. The base of claim 16 additionally comprising a universal serial bus connector
for providing logical communication between one or both of: the processor and

the digital storage; and personal processing device.

5
20. The base of claim 16 additionally comprising a universal serial bus connector
for providing an electrical current for operating the storage base.
21. The base of claim 1 additionally comprising an electrical storage for storing
10 power to operate the storage base.
22. The base of claim 21 wherein the electrical storage comprises one or more
rechargeable batteries.
15 23. The base of claim 22 wherein the electrical storage comprises one or more
lithium ion batteries.
20

19



