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L. Field of the Invention
[002] This disclosure is related to the field of storage containers for contact lenses.
More particularly, this disclosure relates to storage containers for contact lenses that
are designed to indicate to a user when the contact lens container has reached the
end-point of safe utilization and, therefore, must be teplaced. Stated differently, this
disclosure relates to contact lens containers which wi]l cease useful function at the
end of their predetermined or designated lifetime.

2. Description of Related Art
[003] The contact lens is a corrective, cosmetic or therapeutic lens which is placed
on the cornea of the human eye by a user. Soft hydrogel contact lenses have been
available since the ecarly 1970s, when the Czech chemist Otto Wichterle and his
assistant Drahoslav Lim developed the first gel utilized in their production. Prior to
the development of the soft hydrogel contact lens, the hard contact lens was the
standard. 'This lens wa;s made of rigid polymethyl methacrylate (“PMMA™ or
“Perspex/Plexiglass™). Some of the disadvantages of the hard PMMA lenses were:
1) that no oxygen was transmitted through the. lens to the conjunctiva and cornea,
which could result in a number of adverse clinical effects; and 2) the long period of
adaptation required before a comfort level for the user wearing the lens was

achieved.



[0021 This disclosure is related to the field of storage containers for
contact |enses. More particularly, this disclosure relates to storage
cont ai nerwofori/osesstact | enses that are designed to indi earascaoasisser when
t he contact |ens container has reached the end-point of safe utilization
and, therefore, nust be replaced. Stated differently, this_ disclosure
relates to H9R1 adbesp arbleasl sxyesp Pomprnk t)g,ﬁqdpogagcggge@gteafsmcmftanvg@ on at the
end of their predeterm ned or designated |ifetine, 2. Descriptjon of
Rel at ed Art s¢fbeayectisasesomhigh fre| peenRsTacablsang @rs ape 10 AGRIRER IMMiats her apeuti ¢
| ens which is placed on the cornea of the human_eye by a user. Soft
hydr ogel cof? fos ris mser githouh @ gierigd HF | adpntetion; nBecaupre ob fieps inbgens | when t he
Czech chemi st Oto Wchterle and his assistant Drahoslav Li mdevel oped the
first gel ugdvaptages, sqit qontacklepedauiedy began B begirescgbedie patéepts ragrrefien of t he
soft hydrogel contact |lens, the hard contact | ens was the standard. This
| ens was mathen birdrdogiaet lpesky anst Yppdmarthe peadpmpinaniecoptapiVay' inghe market—a
"Per spex/ Pl exi gl ass"). Sone of the disadvantages of the hard PMVA | enses
were: 1) thaesitrro so}yhgdriodasis transnitted through the lens to the conjunctiva
and cornea, which could result in a nunber of adverse clinical effects; and
2) the | ongl(9éti dbk &ifst adegratani dnsoftegpoiace Bnfve fvrare davedepefl drom pelymkr f or t he
user wearing the |l ens was achieved. [ 4] These problens of oxygen
per neabi | i t ypawndlscock ey polathgdmayetlgdmebaiarlad EohildA)l. dbekavitedadnses, which
are oxygen-perneable and are able to achieve i medi ate confort for a user
wi t hout a pereteddgldy flaxiblps atdraphilicBe Caatselovingf’ hed eomprtibleemith thdvamtages, soft
contact |enses quickly began to be prescribed to patients nore often than
har d cont acénd @npestianddsesai@espitethpir belbophiladity, edneaand fedisilinsdfhe mar ket - a
position still held today.

contact lenses still had the potential to have deleterious effects on the eye due to the

possible interaction of microbes and foxic materials with the hydrophilic materials
which comprised the lenses. Due to this risk, soft contact lenses were placed under
the control of the Food and Drug Administration (FDA) when they were introduced
into the United States in the early 1970s.

[606] Since the first generation of soft confact lenses, there have been many
developments in the field. These include the launch of the first silicone hydrogels in
the late 1990s, second generation polymers that utilized the Tanaka monomer, and
third generation polymers that utilized siloxy macromers. Each of the new
generations of soft contact lenses offered improvements in oxygen permeability,
wettability, comfort and clinical performance.

[007] Despite improvements in soft contact lenses over the last twenty-five (25)
years, there remain a number of issues that impede soft contact lenses from
achieving widespread acceptance, the most paramount being the possibility of lens

contamination with pathogenic microorganisms. Based in part on these issues, for



[5] The first generation of soft contact |enses were devel oped from pol yner
mat eri al s such as pol y(hydroxyet hyl net hacryl ate) (polyl TEMA). These
mat er i al swoensa/dspggal y fl exi bl e, hydrophilic or "water | @eeirnug2itoandis
conpatible with the cornea and conjunctiva. However, despite their
bydropbilicity, softness and flexibility, soft contact |enses still had the
potential t erraveonEiioent 3’6§1“E‘$Fre%tjt1§d%‘ﬂ“atlhgeﬁy'§ °8Hfé°tt18"st°*‘h@"s}6 bl e
interaction of mcrobes and toxic materials with the_hydrophilic materials
whi ch conpr Fliagged neemg sugentlypestimaged; g apprpimatelnivo (Ghingeent ghdbs wer e
pl aced under the control of the Food and Drug Adm ni stration_ (FDA) when
they were i WOHWise@grylaton (Rbout v pidlipnsyogidedds with seesimpieq 3¢ guihgn of [ 6] Since
the first generation of soft contact |enses, there have been many
devel opment §ophlogHed mjtkq Hnitegipddes)i ncl ude the launch of the first silicone
hydrogel s in the |ate 1990s, second generation polynmers that utilized the
Tanaka nonofR98] EmerderHp keepgba brdsegebmalgaily el comprise p ¢onfagelgnssispigx y
macroners. Each of the new generations of soft contact |enses offered
i mpr ovenent &nd in dhydyeipd pfé‘iﬁrfg@bmwtby,sth@l inabsalytiop, Whearther arc antibang ni cal
performance. [7] Despite inprovenents in soft contact |enses over the | ast
t went y- f i veuged5)Coptat ps vdeey gpicadlydiame a cmgrib etoreotheir s paihat cantgeede sof t
contact | enses from achi eving w despread acceptance, the nost paranount
bei ng t he plbssishn kolttyorofhdnethey e nbidrinzavérosueh ahwheat the gemiicslerpoigoor gani sns.
Based in part on these issues, for the past ten (10) years the nunber of
i ndi vi dual sSvletsnsngssedatedctithl entes ldna scalxa peleyally hfuncteah, as disindectntsy ent | y
estimated at approximately two (2) percent of the worl dw de popul ation
(about 125 wietting apento sddivieaheerav Tih tharead thyvaifedft 30ntattl 1knses) tlf stolagse | ocat ed
in the United States).

solution for contact lenses was salt tablets dissolved in purified water to produce a

(.9% saline solution. However, without a disinfectant, this saline storage solution
quickly supported bacterial growth, especially when misused. As a result,
throughout the initial years of soft contact lenses, the lenses were typically heat
disinfected in the saline storage solutions. While effective as a disinfectant, the
heating process had numerous negative side effects, often resulting in the proteins
from the tear film of the lens (which were absorbed into the lenses) being denatured
(or deactivated). Often, these protein residues could not be removed from the
lenses. In addition, heat disinfection was destructive to some variations of soft
contact lens materials.

[009] Due to the negative side effects associated with the heat disinfection method,
it rapidly became apparent that some alternative process for disinfection was
required. This led to the development of disinfection systems based on hydrogen
peroxide, which were neutralized prior to reinsertion of the lenses onto the ocular

surface by a prolonged saline soak. However, the hydrogen peroxide-based



[8] In order to keep the hydrogel materials which conprise a contact |ens
"soft" and in a hydrated state they nust be stored in a solution when they
are not beOngiusests Contact | ens users typically have aPCadams2410/0S4808 € t hei r
current pair of contact |lenses in solution when they are not being worn,
such as when. the user is s|eeping. .Solutigns associated with contact |ens
care gener aHHSV?WH‘&FYSWSaE’L@? g\’eFHOEE‘EgaW,Og\r;\héft‘tegﬁﬁ’eég%ﬁ?%aéﬁﬁo?ﬁté nsers. In
the early days of soft contact_ |enses, the storage solution for contact

| enses was ¥4hihephdiswfestion sl adysqme Baior disadvapiaees, a%?fl@a?doaf&ééﬁaf 0. 9%
saline solution. However, w thout a disinfectant, this saline storage

sol uti on quiBikiafion ybhse SETPHEREE CPEPlogeanRngve @adhergndp [Myerpstienydused. As a
result, throughout the initial years of soft contact | enses, the |enses

wer e typi cabseys Fegrently S3ilng kx wEember teneyplizgdhe fempesgwitls sLie i BIWE Lo \Whi | e
effective as a disinfectant, the heating process had numerous negative side
ef fects, ofﬁ@ﬁﬁﬂegﬁmﬂﬁﬁgnWﬁmﬁﬁ%ﬁQmﬁﬂéﬁﬁyﬂgﬁdﬂﬁWﬁ@%F@é@ﬂﬁnlnlof the lens
(which were absorbed into the | enses) being denatured (or deactivated).

O ten, thes&lPf otein rgsplijafulbs nseatlivd widst clfesty essosiefed fridnpethehdaepnds. | n
addition, heat disinfection was destructive to sonme variations of soft

cont act | enbydregearricedxgle difugffctidnenctheds, peeservrerhdisintectiorizysiems begay tabs oci at ed
with the heat disinfection nmethod, it rapidly becane apparent that sone

al t er nat i vedprebped dn ther migi- i7Afse cthiecomosteoommeg uiresetved Thdinfedtion sygernhe

devel opnment of disinfection systens based on hydrogen peroxi de, which were
neut r al i zedwprel based @nr diengai tpraservaives. helHegn setenoniveret inglady Hased eur f ace by a
prol onged sal i ne soak. However, the hydrogen peroxi de-based disinfection
systens, whieeuaylet@opiunds seheasothinidiesahegiiw welsulie vefighe disbignssdei at ed with
heat disinfection, also had sonme nmaj or di sadvantages associated with their
utilizati onantikb@se ssotsisadkitoriexidineC Olph-@x%r, uppe bbthee @adurydedmpamndser m suse,
with users frequently failing to renenber to neutralize the lenses with

sal i ne pri obr o ndReilki REight Esiddahidg ahtisepticy hth ithaRfdreeU hiateridls SeoaT or t
following reinsertion. [10] As a result of the negative side effects

associ at ed WghRAn®Heh shiRB§ueaN@lchRInROBA oGS Siifde rétintddih Bfhinamberbhods,
preserved disinfection systens began to be developed in the m d-1970's. The

nost  conMON, &8 &6YBRcatibSd Bf STt EDMcBMES 8. We £reBds @ImPihidNeniie &l
preservatives. These systens were initially based on nercurial conpounds

such as thi H@Jeﬂﬁg igfdr thQ¥huTR RSt isiviB il thi BRI AvARLPRKaRAd %8Rk S such as
chl or hexi di ne. wever, uptake of these mercurial conpounds or | ow

mol ecul ar wejghtsRitRhi FHRA AR Ak BEPLIESsel Tk AliACach¥id bRIR I BLES | @l s were
hi gh and their subsequent release onto the ocular surface resulted in high

number s of bl e fANRNY EHch AN B 18 HalerSPRH Ayl ERMASRE 3 1ofis @ resul L

conpani es sought to develop higher nol ecul ar wei ght disinfectants that had

| over upt akg,agdJ &)L.lgl?sa?te{. AT S ressitdd4h :ﬂ%n&-vwﬂ. 5t oPUhie, SREHiskiergpal | enge of

killing bacteria on ored [ enses while not significantly concentrating in

: QIEUE?E? i ﬁ*ﬂ#ﬁ%@nﬁéﬁﬁF%“&%Elj@ff%?@@%@%% Kb TPV, & ETRa® 0 et o
pol Yauat enaby e SRR & ey Epan TR RGBSR KOAT) ) Ol

Al con). Mreg recently, .these conpounds have been .suppl enented with other
bi oot s subry GG o pieE e RSP, T bdioh e B R abE Rl
Al dox0). [1 tter the solution.or disi.nfectiaon nethod used to store
and cl ean cgﬂ'é@?ﬂ I%gor‘fédg% such s AlgNAmFs A TAGS ?Rr%pé’l%%egﬁé%r{mia f&es on a

reusabl e baﬂd%’x@? sui t abl e cont act

[011] No matter the solution or disinfection method used to store and clean contact

lenses, for any user who utilizes contact lenses on a reusable basis, a suitable contact



| ens case is a necessary conponent of the contact |ens cleansing and

st orage process. Accordingly, contact |ens cases have existed in many forns
si nce t hewonntiyabsigt ages of contact | ens use and pl ay aPeirtiskowobs1s n t he
storage, hydration and disinfection of contact |enses. For exanple, during
the era of heat di sinfection, conta&%slens cazﬁs needed to be able to

wi thstand h&f SHied] hPETTRFompPIeatRIdRe SORIPHERSHGIYFE PHSHIRFAYER per oxi de
techni que, the case sonetinmes contained a catalyst which facjlitated the

br eakdown of*°tHeinglye FHRSH I598 F¢s @@‘%ﬁ?ﬁéﬁ?ﬁ9¥ﬂ§6ﬁﬁgﬁ?ﬂFéH@“L%%@% are often
conprised of various plastics includin pol yolefins, acrylonjitrile

but adi ene s©§rat feanage ad@layqa yish @bwg%st%régqs Grdratiqniapfl disindpetion 8F past
twenty (20) years, it has become increasingly obvious to those of ordinary
skill in theomesitlenses. | Koggxgmpde.gluripg e arnel 1&“6%@‘@.16@0‘]1%@16% &P §2585 aj or
source for the mcrobial contam nation of contact |enses, which results in
serious cor neatkd fmeably tonvithstgechbeahdsiplictinmn J-ikggdsedn the gr4 ofdhe hydraged t o

di spose of | enses after the recomended use period, many users do not

real i ze t haperowvide desthniqes she tar sgmevmesewnipined ahepladysh whioh feeiditafsdrthod of safe
and i nnocuous use. Even when a contact |ens case is rinsed out and cl eansed
each nor ni ngreakdeeyn phehd bydregenapeoxidsrp\adrenihd qohtactedni wags ugerofisn eyes, over
time contam nants build up and the contact | ens case becones a fertile

br eedi ng gr oomprided rof marirus pésticsNotladbhgy pokybleting scigbmirils hotadicnd atyreabout  300%
of the contact |ens cases taken from asynptomatic |ens wearers test
positive fofAB&yandyslypaiphlegeddsinar gani sns i ncl udi ng bacteria, fungi and
Acant hanweba. These pat hogeni c organi sns attach to the contact | enses
stored in tpE2tases: adast evant @) years, ft hadbebtree inciwayingin bbvivusao et ar sur f ace
followi ng reinsertion of the lenses. [13] Generally, this is because the
cont act | ensf edianodkileth thacdntdcsleas fidly.abaalkeycontatt &y casd k aimdjtrabushel ter s

m crobes fromthe surroundi ng solution and prevents their adequate

di si nf ecti offor tRBfigoBiYINnOKEGdtion PR LRI Sensesp whidh Gaelth inehrieds pera@ent (100%
end up with pathogenic colonies in their contact |ens cases over tine.
Recent st udiffsctiday Evee magh bahe dsdid alid hehedice digpotdher ehdeeatibrviBness of
currently utilized contact | ens disinfection solutions to kill planktonic

bacteria (i rRommehiASRe PGS, nfAny QLrLAY hE1GBIBE ihat BVRIct KBS Slol#Rc e@e S f ound
primarily in the biofilmthat are protected fromdisinfecting by the

bi of i | m st ryEh Ui 2 1Bhd f2Asd HEMe] £B iddcERBLACIEVLE RBef /8@ cl lcaMdshe absence
of appropriate case cl eaning, infrequent changing of solution, and/or

structural Braakdowin@telied &RE ?no%&’lﬁé G the lenses are removed and placed in a

user’s eyes, over time contaminants build up and the contact lens case becomes a
fertile breeding ground for microbes. Notably, studies have shown that about 30-
80% of the contact lens cases taken from asymptomatic lens wearers test positive for
various pathogenic organisms including bacteria, fungi and Acanthamoeba. These
pathogenic organisms attach to the contact lenses stored in the cases and, eventually,
find their way onto the ocular surface following reinsertion of the lenses.

[013] Generally, this is because the contact lens case often harbors a glycocalyx or
“biofilm” that shelters microbes from the surrounding solution and prevents their

adequate disinfection. Among symptomatic patients, up to one hundred percent



[ 014] Accordingly, user conpliance with proper contact |ens and case
disinfection and care is paranount to prevent the contam nation of the

| enses, sworapesessat ai ner or both. Wiile the introducti eacTafS20molos48pRir pose
di sinfection solutions has helped to alleviate sone of the probl ens

hi storically associated with inadequate cleaning of both | enses and cases,
failure of &0§%arendouns tithcRathpgesmsplpnigs i ﬂ%ﬁ‘éfcﬁfrﬂ%@éhé‘“é’a @resi feediMeng and

cl eansing techniques is still quite common. One of the reasons for this is
that the coReest siudigs havesdamaengtratech theyditigrpnce Zp dhy pifqcHgengss ofaguareatite| usi vel y
under the control of the user, who often cuts corners in contact |ens care
in order toutlgsd captactensdisinfeaiiph yoluigans te billiankionicdiagisda Gepdiase i8¢ hunan
nature. Solution and case manufacturers and the optonetrists and ot her

pr of essi onalts thghenyioament) weert passiteoptllsclound psmeribing thsebipfilgpdirat dirgi nf ect i ng,
care and cl eansing regi ne have no control over case "m suse" by contact

| ens users. pitestesiclidyy dissdedting hy| thel bivfilrp gtrudige.n dliofilingi deeddon o capdast s keepi ng
cases too long, reusing solutions designed for only onetine usage,

t oppi ng- of f lenk dasolfteini tie absenchef epwepritd tasn elvagiog, unireventadidnginadéquat e

cl eani ng and hygi eni ¢ mai ntenance of the cases. Al of these instances of

m suse by usdutsorhanddortzeectulal rkekdotwo ofithe rsbbafacker ati sis, one of the nobst
significant conplications of contact |ens wear which has potentially

devast at i ng[@E#] eatsrdingly heseeyoagpliame! widi prgpes eviesct lons snderst dsmfectiof 15] Wi l e
attenpts have been made to create contact | ens cases that encourage
conpliant | efibcadd mastouaalogreedi e nentarthingitd ot Reades | stirsgecmarimennl y enpl oy
passi ve control nechanisns that rem nd a user to enpty solution, not to
top-of f, tooBBleRuURIEL YhChealucliditofaagepapde dRinfdrtionsdtys hixchelizdeo at t he end
of its useable |life. However, a user has often already been informed of the

correct | engéide %ﬁ@oﬂ&%%ﬂﬂﬂ@ﬁﬁst’@ﬂca‘llﬁ%ﬁocﬁﬁéﬂ Wit Raggedieskh@nabr and still
often chooses to ignore that advice. The problemin contact |ens and case

care i s not peh! Bedes Qndi AfQr MRutOBE af &eh@ striclly icSmblewlil Bbnuh&@Red 0 Obtain
nore usable life out of cases and solutions to cut costs or, sinply, apathy

towar ds propgifdcans atPE18nsBY (RRALRYYs st ite RUMABRA. AW BLARRLNd BPt h care
i ncl udes flossing once or nore per day, but only about ten (10) to forty

(40) perceniyiofs RAUY SoridcPRAs BUE! ViHlRNily Lfilided il & d8Gkc1ivekn@dopdge; it is
i ndol ence. These problens w | general¥y not be overcone by passive

remnders. A QekhvE deMeNdfo JdAuts REFORGn SbdRA Yenk 81 M bRGr PREYENt S @
user from exceedl ng proper |ens case use is needed. [16] Notably, none of

these convepf,anal s%%& 0 ﬁ;@%al%?e%ﬁsfp%é bEAIah RERY! d6RLSHAY &g active

control nechani’'sm enting a user romcontinuing to use a case after

s safe and SR Lid $1d BRoAPsE! AR Lo RobliBoslR] SHET LOUTBDARI TS of

reusing sol ution, topping-o ol ution, I nadequat e eani ng. Wile

each of the i L Ve S QE% , each of
t hese pract?@ggﬁgﬁéﬁgﬁﬁg??r %3%%@%?%@’?%3%§$%?ﬁ%§%ggﬁgggfgé§§ p?oper | ens
care. These pragt] ags.absg GXROSEALMSET MGyl MSrSaRSHLAS i Gye 1 nf ecti on
and di sease. rni ngs of the po ent i al - deleteryous effects of i nproper care
and educatign.o roper di.sinfection and cl eansing, nethodol ogies are sinply
not enough EPSBASHE ek i b e’ Bt STV RUP B BY o' *) 0o
common anong contact |ens rs. .Thus, there is a ed in the art for an
active cont B REEnBRPSHIRIEHOLHRRM PF S50 B ikt SqieD. il gedetiic

cleaning and hygienic maintenance of the cases. All of these instances of misuse by

users have been linked to microbial keratisis, one of the most significant

complications of contact lens wear which has potentially devastating effects on the

eye, including severe vision loss.



for a user, thus reducing the nunber of potential pitfalls and curbing the

unheal t hy and detri nent al

common "bad practices" associated with contact

| ens car ewousH/@gss4st orage. SUMVARY OF THE | NVENTI ON [ P/ iBe@a0ss10f t hese
and other problens in the art, described herein, anong other things, is a

cont act

aperture an
after exposure to fluid over a predeterm ned period of tine rendering the

and an

| en orage conpartment conprising: a contact | ens case;
%ﬁ uaﬁ@ﬁ@# ts Ay Reen Htaﬁgt%ﬁaart? GPTHack frps 51558 thel ercePBegr ades

cont act | en§oBRshleRhEcatffiEApEEens, thesq confachian GRS AHESHPIRf PBHE cont act

| ens storage conpartnent, the contact |lens case is a single conpartnent
case. |n an6tHel mirBydsmeHiat rpoindsa pserntp eFRYaFHiIOR TetteviPr-adelo The

cont act

| ens storage conpartnent can be conprised of a material fromthe

group consi 8ddanyelyclagn theatass and to gdlypy el heenee ofthe epd ofots useablelifsut adi ene

[ 19] The aperture of the contact |ens storage conpartnent in one
enbodi ment Howeyasaa bitr deg ¢y akgedyf ke infpimed 0f dhe gorgpioeisendcoatsottirdrent i s
drilled in the contact |ens case after manufacturing.

styrene.

regime by their eye care professional and still often chooses to ignore that advice.
The problem in contact lens and case care is not a lack of information; rather, it is
the human urge to obtain more usable life out of cases and solutions to cut costs or,
simply, apathy towards proper lens cate. By analogy, most humans know proper
tooth care includes flossing once or more per day, but only about ten (10) to forty
(40) percent of people floss everyday. It is not a lack of knowledge; it is indolence,
These problems will generally not be overcome by passive reminders. An active
reminder that, beyond simply reminding, prevents a user from exceeding proper lens
case use is needed.

[016] Notably, none of these conventional contact lens cases currently provides
such an active control mechanism, preventing a user from continuing to use a case
after its safe and sterile lifetime and practicing the deleterious habits of reusing
solution, topping—off old solution, and inadequate cleaning. While each of these
practices mighf conserve a user’s eye care expenses, each of these practices are
counterproductive to safe, comfortable and proper lens care. These practices also
expose a user to increased misk of eye infection and disease. Wamings of the
potential deleterious effects of improper care and education on proper disinfection
and cleansing methodologies are simply not enough to impede this practice of
cutting corners that is all too common among contact lens users. Thus, there is a

need in the art for an active control mechanism which simplifies contact lens care



[20] In one enbodinent, the contact |ens storage conpartnent will be
conprised of a nultilayer notification plug and aperture system the

nmul ti | ayeworoti/dspssat i on pl ug and aperture system bei ng ecrpseeseds4sis a
first layer conprised of a solid transparent material; a second |ayer
conprised of a material which changes color in the presence of npoisture;
and . thi r oy BEL ABiIFIES BF TEnE o BRSHILPHENTSAROI i BF Sphe e

mul tilayer notification plug and aperture systemfunctions to notify a user
when the apéhd getamspfal gamimensibad @rpctites psocasz with pntacs leps 3 4s aBdgr ade.
[21] Al so described herein is a contact |ens storage conpartnent

conpri si ng: S®4@Bnt act | ens case with at |east one |lens conpartnent and at

| east one drai nage conpartnent; a one-way valve; and an aperture and pl ug
system whePEiMM Qh W' MENconnects the | ens case conpartnent with
the drai nage conpartnent; wherein fluid stored in the | ens departnent flows
fromthe | ef®l7deBaraupent thege anveoleraprablgms dn Misatt rsFrribedh heigh ameBE one- way
val ve; wherein the aperture and plug systemis |located in the drai nage
conpar t ment othgnthingsels @i cantp¢tdensstaraggreemppdngit gempysinge modelgrtddu sasg t h
exposure to fluid over a predeterm ned period of tinme rendering the contact
| ens conpar enkat apgrlvsamideplug [sP@dm;| whayein teendymdinvernd pie sviesn degmadaet | ens
storage system the valve will be a butterfly valve. |In another enbodi nent
of this contfotexipesvse 8t Buidgeesy ptedatetniiecdvpdned ofiitinie fsedainpdhd centdt M ni t ube
valve. [23] Also described herein is a contact |ens case for the storage
of fluid antknsontipatmeanemsnshle.wherei n t he i nprovenent conprises: a neans for
sel f-destruction of said contact |ens storage case in a predeterm ned
period of t{[0M] Inanembodiment of the contact lens storage compartment, the contact lens

case is a single compartment case. In another embodiment, it is a two compartment
screw case. The contact lens storage compartment can be comprised of a material
from the group consisting of polyolefin, polypropylene or acrylonitrile butadiene
styrene.

[019] The aperture of the contact lens storage compartment in one embodiment is
created during manufacturing and in another embodiment is drilled in the contact
lens case after manufacturing,.

[020] In one embodiment, the contact lens storage compartment will be comprised
of a multilayer notification plug and aperture system, the multilayer notification plug
and aperture system bemng comprised of a first layer comprised of a solid
transparent material; a second layer comprised of a material which changes color in
the presence of moisture; and a third layer comprised of a degradable material;
wherein the multilayer notification plug and aperture system functions to notify a

user when the aperture and plug system of the container is going to degrade.



[24] In addition to a contact |ens case, a nethod for manufacturing a

sel f-destructi ble contact |ens case is described herein. This method
conpri seswopoovisgssang a contact | ens case with an apert uPeTius2@/ obsast one
conpartnent of the contact |lens case; and inserting a plug into the

t th d d det d. of t
oA b hE‘“S& %a%gﬂﬂs%%r% ate%a*aet R o R SR RE $ one case
| t t t t ) | EF DESCRl PTI ON OF
o DRAV Noottsls dehsOr s Wl ft i ate Jors DSt a B draATe dPRes

conventional nulti-conpartnment confact |ens $Slew case with left and right
conpart nent gogm%c?c neevay Yavgsand an aperture and plug system; wherein the one-

way valve connects the lens case compartment with the drainage compariment;
wherein fluid stored in the lens department flows from the lens department to the
drainage compartment through the one-way valve; wherein the aperture and plug
system is located in the drainage compartment; and wherein the aperture and plug
system degrades with exposure to fluid over a predetermined period of time
rendening the contact lens compartment unusable.

[022] In one embodiment of this contact lens storage system, the valve will be a
butterfly valve. In another embodiment of this contact lens storage system the valve
will be a ball and minitube valve.

[023] Also described herein is a contact lens case for the storage of fluid and
contact lenses, wherein the improvement comprises: a means for self-destruction of
said contact lens storage case in a predetermined period of time.

[024] In addition to a contact lens case, a method for manufacturing a self-
destructible contact lens case is described herein. This method comprises: providing
a contact lens case with an aperture in at least one compartment of the contact lens
case; and inserting a plug into the aperture; wherein the plug degrades in a
predetermined period of time;

wherein after the plug degrades, the compartment of the contact lens case is no

longer able to store fluid and contact lenses.



[26] FIG 2 provides a view of an enbodi nent of a conventional contact |ens
screw case wWith a single conpartnent. [27] FIG 3a-b provides a view of an
enbodi mrenwoabiizsessavent i onal mni mal contact |ens flip easasand/obisds. FI G

3a provides a side perspective view of the mninmal office contact lens flip

case. FIG ;&é I vi%ﬁ@a ﬁ\g@ rspe ‘i&jv view of the mninmal office contact
lens flip c B’@vﬁ@ﬁ 16; Fi%@% §]§§Sover the conpartnents. [28] FIG
4a-c provides an_enbodi nent of t heggi scl gsed sel f -destruct accgont act |ens
case. FIG #25pr B -dbsPravifes &pBeYi o 20 Supodimesh of v SePHEHenOf ™z di scl osed
sel f-destruct mnimal contact lens flip, asgt. FI G _4b provides a
per spect i ve CUNBARIRANt £9n R K niSHYY Ghser Fith glelc prsks dights pmpabiagnis, apd
mul ti-conpartnent contact |ens screw case. FIG 4c provides a perspective
vi ew of an aBodietlflt of the disclosed sel f-destruct single conpartnent
screw case. [29] FIG b5a provides a view of an enbodi nent of the disclosed
sel f - dest r utd26$i HH¥-2 ewvisisd eriden of ep enbedimentptt theepvaptignplagratasblepar t ment .
FIG 5b provides a view of the drainage conpartnment of the disclosed
sel f - dest r userew casg|vatheoiese comaartmsely ew case. [30] FIG 6a provides a view
of an enbodi nent of the disclosed self-destruct gr ovi des an enbodi nent of
t he di scl os€®7$eFIG.dish pravides @rdew cisie epbofimentiphp vagentoml paiiml ent . FI G
6b provides a view of the drai nage conpartnent of the disclosed
sel f - dest r uctntat lgw ftipsase and lids. FIG. 3a provides a side perspective view of the

minimal office contact lens flip case. FIG. 3b provides a top perspective view of the

minimal office contact lens flip case when the lids are pressed over the

compartments.

[028] FIG. 4a-c provides an embodiment of the disclosed self-desiruct contact lens

case. FIG. 4a provides a perspective view of an embodiment of the disclosed self-

destruct minimal contact lens flip case. FIG. 4b provides a perspective view of an

embodiment of the disclosed self-destruct multi-compartment contact lens screw

case. FIG. 4c provides a perspective view of an embodiment of the disclosed self-

destruct single compartment screw case.

[029] FIG. 5a provides a view of an embodiment of the disclosed self-destruct

single compartment screw case with a drainage compartment. FIG. 5b provides a

view of the drainage compartment of the disclosed self-destruct single compartment

SCTEW case.

[030] FIG. 6a provides a view of an embodiment of the disclosed self-destruct

provides an embodiment of the disclosed self-destruct screw case with a drainage

compartment. FIG. 6b provides a view of the drainage compartment of the disclosed

self-destruct screw case.
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[31] FIG 7 provides depictions of several different enbodi nents of the
aperture designs for the disclosed self-destruct contact |ens cases. FIG
7a provi dee 2borosgss4enbodi nent of the aperture design of pam/uspen/obshie fill ed
wi th degradabl e material which can be used with the self-destruct |ens

cases descri in. FI 7b praqvides for an odi ne of the aperture
desi gn of aﬁé%ggeﬁf(ﬁlglpéo‘ﬁ‘g\?%@auﬂﬁt S%Y%?Q‘\f%ﬁ“?ﬁ@%‘?’?ﬁ‘g? ﬂfé‘e\ﬁﬁ? ®can be
used with the | ens cases descrjbed herein, [32 I 8 provides for a

depi cti on ofieségilsefﬁbg’&i%lﬂse‘b?e'%q?émﬁ C?ﬂ@t\;“é’ﬁ\%segegﬁgn %EY’@‘FF aA" be used
with the self-destruct |ens cases described herein, [33] FIG 9 provides a
depi cti on of™RATERBOY theperyre desighof pp av@rhO&foﬁlﬁngwlhé?%#ﬂblarm%%@li n a

mul tilayer notification plug which can be utilized with the self-destruct

| ens cases #®idr ¢95elr Hisdevil RESHRIECON O 2 TSRl epRIDeE AR ENEODI VENT( S)

provides for an embodiment of the aperture design of an open hole covered with a
sieve-like structure which can be used with the lens cases described herein.

[032] FIG. 8 provides for a‘depiction of an embodiment of one of the valve designs
which can be used with the self-destruct lens cases described herein.

[033] FIG. 9 provides a depiction of an embodiment of a multilayer configuration
for use in a multilayer notification plug which can be utilized with the self-destruct
lens cases described herein.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[034] Described herein, among other things, are contact lens storage cases of
limited life and predetermined usage that provide active control mechanisms to
further the safe and effective use and care of contact lenses by ensuring patient
compliance through both limiting case use over a set period of time and
discouraging reuse and topping-off of the disinfecting and storage solution. The
disclosed contact lens storage cases will cease useful function at the end of their
predetermined or designated lifetime and will be referred to herein as “self-
destructing cases” or “self-destruct cases.” The self-destruct cases disclosed herein
can be used for all types of contact lenses known to those of ordinary skill in the art,
including hard, gas permeable, hydrogels, and silicone hydrogel lenses.

[035] The contact lens cases disclosed herein will self-destruct, or become
unusable, in a predetermined period of time after their first use in order to reduce the

negative effects of bacterial contamination of the case and encourage patient
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[ 34] Described herein, anong other things, are contact |ens storage cases
of limted |life and predeterm ned usage that provide active control

mechani srwot2o11fassssher t he safe and effective use and careTafS2cionsset | enses
by ensuring patient conpliance through both Iimting case use over a set
period of tine and di scouragi ng reuse and qugin%-off of the disinfecting
and st or age “SBPIATFSH! copfst R e4Te s &d PEYReRined Bod of dimeg @s b fgmyi | | cease
useful function at the end of their predeterm ned or designated |ifetine
and wil | be upssf hsrsings poselseied iwindoy ingwhich thedens i@ Wyl badessroyesy This

"sel f-destruct cases." The self-destruct cases disclosed herein can be used
for all typ&dndow exgritcarset el tkppofpmtisitiplixpesust oloheicrrarty faid (k. in the

art, including hard, gas perneable, hydrogels, and silicone hydrogel

| enses. [ 3%irstige). @oief aetiod eh §me dfsun t%q gengaevre mdrthe §aski ragasiiess ofest r uct ,

or becone unusable, in a predeternined period of time after their first use
in order toveeablgseot Heidnexpasiryeoteflitesdy stiedf tob Qeidegnpasure dive alengsatthon of t he
case and encourage patient conpliance in contact lens care. A

" predet er m nerbspeie Buidothe shiontet' tha ffetshar). term i s used herein, is a selected
wi ndow in which the lens case will be destroyed. This w ndow can be a set
peri od of ti0f®]f omenaalf it “elplbsturcé’ of theheondas dertsocas¢suilelingd ehereifii r st use),
a set period of time fromthe manufacture of the case, regardl ess of

vari abl es oforsistd af thxyslopmenter a dlenlétitlthe dabeeid at ppe-fidtenndneepdsan dte( t he | onger
t he exposure to fluid, the shorter the life span). [36] In general, the
"sel f - dest r uGpécifidd febied obtihaead a reguis otasasgdiafthaypdpditesaifin maaml &t s of t he
devel opnment of a "leak” in the case in a pre-determ ned fashion after a
speci fi ed pdedigdtedfardai oftheaasaafoll@sinf bxmbura of tharge to A stolge polofiariseds of a
material in a designated area of the case foll ow ng exposure of the case to
a storage s@ disintt U@ tyd@tedhs icohita tlednid diytAFeat Thik NeakcRAdAs thel @36 i n
storage. This |eak renders the case unusable as a storage device for
contact | ensniiyBieakd an stisbedidsvied &6i | BftactACGOr Bidigloy, ahdesgnseddn: dest ruct
cases can be used to reinforce a manufacturer's and/or professional's

suggest ed CalBortiigh! Uehd 0BdestRNtABR| AhaR WIBARS rdifforce @l fmfl@Ries 1 on of the
contact | ens case described herein include, but are not limted to,

chem cal , NpgdIenpoalssionds Sheghikcl Gale RRRILIMNE ehdeRpIEd SYRhEMF- sl contrast
to conventional patient-controlled care reginens, the self-destruct cases

pl ace manuf agdMEGnSofaidc SRt kRS BasP HOLAGSI 1RRA fhciule HAREEGPfimitiECase
repl acement routine, thereby elimnating patient decision maki ng on when

the case shopld.He dERMRGE I Ql%@tﬁ&ﬁ' fla}lbérturtakb%dbﬁ§§_s§’sftent1§?eIﬁ%loﬁﬁﬂ?% ruct case

will be simlar to conventional contact case ‘designs and features will be

added to th i QRS i g-§§ abyl | i ri of case
use before ?ﬁggﬁ%ﬁgfd%ﬂggrgﬁ§é%?r&%?f% , ’eﬁﬁiﬁgﬁﬁgégéfgmggngg%%d
unusabl e.

manufacturers and eye care professionals in charge of the case replacement routine,
thereby eliminating patient decision making on when the case should be replaced.
Generally, the base of the self-destruct case will be similar to conventional contact
case designs and features will be added to the conventional designs which establish a
fixed period of case use before the time of self-destruction, when the case is
rendered unusable.

[037] In one embodiment of the self-destruct contact lens case, the self-destruct

contact lens case is comprised of a case for the storage of contact lenses known to
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[37] In one enbodi nent of the self-destruct contact |ens case, the

sel f-destruct contact |ens case is conprised of a case for the storage of
contact |Iwozes/dspss3wn to those of ordinary skill in theprartusesmlosemns
aperture in at |east one of the conpartnent(s) of the case that is filled
with a material that . initjall | ugs the hol e but, over a defined tine
period af t efl98% gifs 92 S%'?]f F‘ﬁiﬂge, ag(pé’ﬁ‘g 1 ApFrELE énaathglag Be PLdRein the
conpartnment by shrinkage, expansjan, .di.ssolving and/ or. degradation. This
syst em of séP‘PP%%ﬂt“F(g)c‘%i%%cW at Héﬂkgf“% raelHat?“(’fgﬁ}@rt éﬂ“ﬂ?llé’é’?‘?ﬂﬁéhe' Werture and
pl ug" system [38]_ Contenpl ated substances for _ the changeable materi al

whi ch conpr P8l 8verHedghmed, timg detierbatigs yxensgsde @ Wi opeiide diicchiias a parti al
solubility to fluid and will gradually break-down after initial exposure to
a fluid or V#krndhgexBRpTiRSng bY Shiinkags expansiop ¢ssobing pifder degradaiodnpl e, it
can be a matrix, such as collagen, which gradually hydrolyzes or breaks
down in t he Thiseyeem of self-destragtion i be mefrraadda hewsinedsiths SoPreE aB@PlUBUt are not
limted to, collagen, polysaccharides, and Chitosan-based m croconposites.
Not abl y, cef¥sith naterial s which are contenplated may not actually

di ssol ve, but instead may change their shape through shrinkage, swelling or
some ot her {&8in Epnishpletedchbitapees fon thenchendrable meatarial sthichrdeageisesrthswel | i ng
occur in materials as a result of ions in the fluid which conbine with the
mat eri al t helhgbycledraanyi migenichgibstaficgrwhichFhgstaeartial selwbilipetonfbud ked walhbr anes
such as pol yuret hanes and silicone can be used on surfaces to control the
speed of t heradnabiloieakrdowatadier mitial Expositrh e pivip os whenéxpbirddo afipid foat i on, t he
whol e cl ass of changeable materials known to those of skill in the art that
are anor phoapedsd aalnyrdior examde, Hicoae bt henatrdy sulwhlas tyllagén, cihichqiradualyy

br eaki ng-down or changi ng shape at a pre-determned rate in the presence of
a fluid w | hydslyrsaf er bedkd dovaeneithe aisédoe of degeérad abhtemphtedrmatesals [ 39] I n

sonme enbodi nents, the degradable materials will only dissolve, degrade or
change shapencWak]) But Bret h@ PMRE&E RS ecollhgen, fpblykadchafides, podi Okitwin-bdse® t he
degradabl e material is exposed to fluid in these enbodiments will inversely

correspond hfcrb&@nposites. Notably, certain materials which are contemplated may not
actually dissolve, but instead may change their shape through shrinkage, swelling or
some other form of shape change. In an embodiment, shrinkage or swelling occur in
materials as a result of ions in the fluid which combine with the material thereby
changing their form. Further, semi-permeable membranes such as polyurethanes
and silicone can be used on surfaces to control the speed of the breakdown material.
For the purposes of this application, the whole class of changeable materials known
to those of skill in the art that are amorphous or polymeric and have the capability of
dissolving, breaking-down or changing shape at a pre-determined rate in the
presence of a fluid will be referred to herein as the “degradable materials.”
[039] In some embodiments, the degradable materials will only dissolve, degrade
or change shape while in the presence of a fluid. The period of time the degradable

material is exposed to fluid in these embodiments will inversely correspond to the
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| ength of tinme the plug will remain intact inside the aperture before
degradation-the greater the period of tine the degradable nmaterial of the
plug i s expasadsvss4a fluid, the shorter the |ife span ofcrhls2casstsi§hese
enbodi nents have the additional benefit of either allow ng the

conpartment (s) to dry by enptying the conpartnent and allowing it to be
exposed to gﬁr‘gthcﬂf timethe e WY remaig padiipRde AP P RJeERe TR, For
exanple, a daily wear contact |ens user gener.al Ify stores their contact

| enses in atheaZatenibs Retyt of tag theslseadatimmategialenfdhs Plugys pagred 19t night. By
extension, a self-destruct contact |lens case with the aperture and plug
syst em whi cAuidsthgshorps dhe 1ifp spasef thheaserp hbese sBbipdimprts hnyedhe addijiiamkt and
approxi mately 240 hours of exposure (30 days x 8 hours) to a fluid prior to
sel f - dest r ubgtebh of githgo#lavdngthe spnpyirmthe daby sartdednpeynpdi@eshse bet ween
storage sessions would have a case that |asted nuch | ess than one nonth
because of atvkallowdratdebe expaendrts agfor plaging texqses vpsedeplowngag domgrtheexanpl e, i f
t he user never enptied his case and fluid was always | ocated in the case
conpar t nent samehe Feragramptsu dlagnweat eantach bros usasi ggherally8ytorgayheir intast pr operty
directly ties the life-span of the case to the potential exposure of the
case to conteasasnat & grase whernighty, Jothepgbrtimaely dight (f) Ipewd pesnighen Bl uid i s
stored therein, reused and not washed out). Further, this practice

encour ages extyising, ofelf-fmstroasentasttiéns lvaseedtictbs afratoteamid gluggrysisinhyhiegnd st or age
of the case with the lids renoved and t he openi ngs of the conpartnent

upsi de- downiswlekipnddan ¢t @enhath cdubhise diste vhithsthahaiproxapaely 2AQ howrs hbut

contam nation. [040] In alternative enbodi ments, degradation or shape
change of t &gosiegidédka Sradues)itala Miid pridrao acf-tssaiigtbnupO non-terbplaht exposur e
to fluid and will continue on with or wiwthout fluid in the conpartnent. The
degr adat i onuer whbdpe:dabangs thi cish &swvceriomaBiRiions Wouldhaer ¢aed aked to

direct exposure to fluid after the first exposure. No fluid exposure is
requi red af [agted iv@h ld3b thaA lon€¥PAGWeEause of hd IncfAageinthberse Puridapbardrat eri al
that plugs the aperture degrades or changes shape to create an opening in
the aperturger dahe EQr@amnpRE Rt 08 hsd fneldiengiee hiafhs®and AagiewadglkdyLont act

| ens sol ution and, therefore, contact |enses can no |onger be stored

therein. Ef{Retd wohy cas®B&BpdritRnR Mheoabd wiil@ o9 TRELHoIENEH $9) dappemnss t he
cont ai ner has self-destructed and is no |l onger able to function as a

contact | engop@seaitdetl AEIAL 1if30hsh §hBe SRL W thOPotbRAMEBELS 6F theBRe the | enses
hydrat ed duri ng 'storage. Rather than staying in the conpartnent, the fluid

flows from e GRmRAT TRt isqfciéh%e&a%dé BRI MR G AP R Ebleg th@eihhe outside
of the case. [42] In alternative enbodi nents of the aperture and plug

system ”Drf‘eu%éag:?&dt £ wARRHLMEE I%?tﬂerphﬁsgpéytﬁz%%c%&aéﬁ%ﬂﬁrﬁgdoﬂ e LA,

conpartment (s e contact | ens case. Each of these aperture and pl ug

systems canyfiake.his BRRRLPLEIR! SILASE bi e 03Mn AL il [48HeDtad

pr edet er m ne espans to ‘&ncolrage proper care conpliance. For exanpl e,

| m ned 177 ) rocare !

w11 o T oo aitines T WRRREp e TG R REORE Phihy RaSRAE L Phem 000, 1 6
t | € t d pl t ith | lif

w1 "ot oc R T R RGBT Dr hent. of the contact Lens case It

pl ug

at one enb&)a%l ment.s, the aﬁg{ Plug o

isalsocont} Itet i n.S ture an

Systom i o ofyT | Beaeu it em@i B AEERERRBhuRps Ref REbR gk FalRt

when the Carsngteggls wiﬂobrcaea\ctgvg%r& u%gl? initial exposure to fluid and will continue on with or
without fluid in the compartment. The degradation or shape change in these
embodiments is not correlated to direct exposure to fluid after the first exposure. No

fluid exposure is required after the initial exposure.
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conpartment. [43] Wiile a chem cal reacting agent is disclosed herein as
the effectuati ng nechani smof the aperture and plug case, it should al so be
not ed t hawoebrawtsesseal or mechanical triggers are al so cecrasplianssias
active rel ease nechanism In these enbodi nents, the electrical or
mechani cal trigger will activate at the end of a predeterm ned |ife period,
openi ng t heE%ﬁgr Diipss thegigpagahie mategal e ivet oF rgF g dg eég}féﬁ%ngﬁ% om t he
conpartment. [44] This aperture and plug system for se]f-destruction of
the cont act SHBRLC €158t 3R ARHRE i dpeifredhs FoRAMSR(D Id ReofiSa e PMens cases
currently used in _the art including, but not limted to, the single

conpar t ment lgeehqld soriag defisniohttion rangnihensforg copiact lavsgs F#n 1 dgnegt be'y e

mul ti-conpartnent case (an enbodi nent of which is provided in FIG 1) and
the m ni mal stgfedj theref. ﬁfﬁéﬁ‘f%tor@astbe tals Bt dsammatmgri(shhioesnsi dhgyr ovi ded i n
FIG3a-c). It is contenplated that the aperture and plug system for

sel f - dest r ueentaperchas sel-desipyciedend ag np dengep plde fadvrcien ap edcoabipt ket | ens
cases via drilling or another nmethod that creates a hole in the existing
conpart ment ¢&F—df catiet daldethe | ohjtion gpaudred datkeap | the denseshhydratpd dupieg t ur e and
pl ug systemfor self-destruction can be nolded or constructed as part of

t he case t heiotagh dBeibay thahestayingfiacherdongagnotethe. fIfdGloys fmovhaes a vi ew
of different enbodi nents of the structure of the aperture and pl ug

sel f - dest r ucemsyrtteahef thecase thrangh dei aperhiire tithe drgsidgpefithesase.and pl ug

sel f-destruct system depicted in FIG 7b, a sieve or filter (201) is

| ocat ed i nt g¥AAl Inyalgtnativepesbddioentywof the apdrine: amdt dumsistehne ngrdthah obdhe
aperture, generally covering a portion of the internal area of the
aperture. Thersw irdgdugsys@ooi lodaeddn eheaooparfmérit@) of BO tynthcs ldnkemsecover ed
with a thickness of degradable material, thereby creating a plug. This
enbodi ment &hch dfahgst dperfussand pdugagmeik tanofave teatne perdaeidhiidddifakpast abi ity to
the plug. [45] FIG 4b provides an enbodi nent of a screw self-destructive
contact caser di¥ftignt WielkeRirminkd ¢iféspais fto ddshirapet progdr dalec@mgn&0MmEsr about by
an aperture and plug system (106). In this enbodi ment, the basic structure
of the screvw:sgid, -ilesd etbddindént CONIpRALre Gas plugIPddm Ivithge BRe@d lifg spadmi | ar to
that of the conventional screw contact case known to those of ordinary

skill in theiaed locdheinShié BWe SeIhe vAEWhetS tuldeca QR ifhE cAza&enok BRpIlY S
conprised of a flat bridge (302), two conpartnents (307), and two lids

(()?gga " lhgr g;gi{ng&g aﬁcﬁiﬁ%fg)r;ﬁﬁl@ ah@ﬁlu%‘é&?st&@%ﬁﬂ&n@&mf@s;ﬁﬁgm b&loatéd fndkdhed to each
y nmenber. The bridge (302) is generally flat and

ext ends bet WBRRf the compartment of the contact lens case. It is also contemplated that, in

some embodiments, the aperture and plug system is only located in one of the

compartments of the contact lens case when the case has more than one

compartment.

[043] While a chemical reacting agent is disclosed herein as the effectuating

mechanism of the aperture and plug case, it should also be noted that electrical or

mechanical triggers are also contemplated as active release mechanism. In these

embodiments, the electrical or mechanical trigger will activate at the end of a

predetermined life period, opening the aperture to create a channel of ingress and

egress from the compartment.
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the two conpartnents (307). The conpartnents (307) are conprised of a well
(308) and a wall (309) rising above the well (308) and ending in a top rim
(310), thwowellos¢8388), the wall (309) and the top ri m ( 3LO)USt@g@sises
defining the exterior bounds of the conpartnents (307), thus creating a
space in which f]luid can be, stored. ne I .he p rim/(310) defines the
opening to i%g] c O £PETHER pRd E’ﬁséfy*‘ztﬂ#ﬁ‘gf ?B%#Fh@%?égfﬁ‘ﬁm %‘3‘@6 seal ed by
screwing lids E3304) onto, the c?ﬂ%ptﬁrtnents (307%. The conmpartnents (307)
have engagef#hpe tRpleagated 38 sny h&PRactlens, ¢ases greptly @syhhic eethage with

i nner engagenent threads |ocated on the inner surface of the lids (304).
Thi's screw Mstudinge bytant dmterd lasthe siagl cpmpyraray case (anfsbedimsat ofigHels (307) ,
thus formng a seal. [046] FIG 4a provides an enbodinment of a mnimal flip
sel f - dest r uét Peuided it BIG- Dade pulfrpmppnat sageHan cawpdimgalseh which ipf t he case
comes about by an aperture and plug system (106). A mninmal flip

sel f - dest r ugxovided amdEGwbuangd the mjaial @éicﬁrﬂlp coafagt fasspfparenipodianess ofn

overni ght case and | eakage after one storage would force one-tinme use of
the case. | Whtchilspr@ﬁlﬂ@tim?@ﬁﬁ,a-cb-h@ igypatemplatad fhat theeapeture ped P BYSERIM £ | i p

sel f-destructive contact case (101) is generally simlar to that of the
convent i onaforgelfidesductidn gan baeplkmenigd info pravogeufeftured efintagk pnsdais¢sivid n the art .
The mnimal flip self-destructive contact case (101) is conprised of two
conpar t ment drilliad By analaes metimdphattcraates a(hd@7in theasxiistigs sompdrimeni(©)8)f thend a wal |
(109) rising above the well (108) and ending in a top rim(110), the well
(108), the wakl 1{it@Sp camempltedttim thei apeltirt @hd plogeydien foeklfriesigictibre ext eri or
bounds of the conpartnment (107), thus creating a space in which fluid can
be stored. Extlgnuibkgd outosatndtddrBpatthvé theonpathtaugh tisrifgl (b7 mansfaeiutsse (102)
that provides stability. Lids (104) that snap-on to each of the respective
conpar t ment grocds8.7 FIGo7aCprediles @ vigendrdilfidrynt leabkdifneste of klestmetnar & thonnected to
t he base (102) or the conpartnments (107) by flexible straps (105). [ 47]
FIG 4c proypeiinge d phrgeiidesiict §fstet. Ihidgé emb@iifait bNep apaakd ardigdad uct
contact case (201) wherein the "self-destruct” of the case (201) cones
about by ansap@stridteyada debld@dSy SIRMb( 4 86Ye orlfitet (P0$) Bdrattdmi®einalld he basic
structure of the single conpartnment self-destruct contact case (201) is

general l'y shid paditidnGvithi@the GhtcinBElcR@R YL IHE iapd filre, SEMPAIE @RERA 4 p&EAn cont act
case known to those of ordinary skill in the art. The single conpartnent

sel f - dest r ugt the GREAGE ar6ASEhé 2Fbkturd, STROMPaéeSAh Off the slePTPRfilkdrg2d1) 207) , a |id
(204) and a contact |lens holder (212) with two cl osabl e baskets or cages

(213) into whahebvdihewRPRiAGhedsUTIESa bR Iﬁatm,qhéra;ysér@a&ﬁg%- rkhertsd osabl e
baskets (213) are attached to the contact |ens hol'der (212) which is

attached tOeﬁlg&lilﬂglg%'fgf-e%ﬁlgqas%@%eﬁéfﬁof%@@ﬁnéﬁ@&ﬁ&ﬂﬁm 1 %ﬂl@%lu%i d (204) is
screwed or snapped onto the top of the conpartnment (207) the baskets (213)

are |ocat ed{d49] URR; |48t b Riats A Bfbfimbd S GORRAY Eap@émﬁ&g%)coﬁm &ybner ged

when a solution is present wthin the compartnent (207). [48] At |east one
sperture S} sl CeRLUelerYShETLE LORL, iyl oFh LA RSIET the
o1 g (111 e BBty i REBAREES o a0 oBRALE UF G P Ty ditlid oot fon o
this apert UL Shtact case (301) is generally similar to that of the conventional screw contact case
known to those of ordinary skill in the art. The screw self-destructive contact case
(301) is comprised of a flat bridge (302), two compartments (307), and two lids
(304). The bridge (302) and the two compartments (307) are attached to each other

to create a unitary member. The bridge (302) is generally flat and extends between
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(115) in the conmpatnents (107) (207) (307) is not determ native; the
aperture (110) can be | ocated anywhere in the well (108) (208) or wall
(107) (20wP 20fv/asbss34conpart ments (107) (207) (307). Al trhatusesonsgusred i s
that the aperture (115) be a channel fromthe internal area of the
conpartments (107) (207) (307) where fluid s stored.t ut sj.de the

conpar t ment &etye ??W’%G‘T%‘“S(@W?) Tag eHoRaFgents WZH ae ﬁ%mﬁ%ﬁﬁ Qg%lﬂah %ﬁ)ﬁi eri al

degrades or djssolves an etlggrture (115) "opens" the conpartnents (107)

nd t he |
(207) (307) &t 2 vh G gene sbrve thovrelh{398pandifading in ¢ tapdn Y 9. dby®?!l pe st ored
t herei n. 49; In addition, the dianmeter of the plug (111) is not
det er mi nat i {398). Al walil 53090 and the trp 143104 faseifier dedining ke oxriog Srwgs obf t he

aperture and prevents fluid from escaping the conpartnents pre-degradation
and, post - dér eeeraremenisa(30Ansthiso erepting ég@pé@slrbwwgﬁuﬂwdf@aéan ®redonpar t ment s
(107) (207) (307) through the aperture (115) is contenplated. In one

enmbodi ment , Gemrsallthettop ainy (310) defines thseopaning s compartmenit{302).6The | | i met er s.
[ 50] The plug (111) of the case (101) (201) (301) is conprised of a

degr adabl e remnparinzEntsd@87)gmasdbe scatedrtiyrierevangpdsd(304)i wxo theecompatdmeptade over a
specified period of tinme after initial exposure to a fluid or in the
presence of (¥7).| Jibd.cofihatmdntg(3071 hdveiengigomantetireads: (3il2) orthéheapateror e (115)
and, initially, is generally equal in dianeter to the thickness of the
aperture (1%bJacewbichtengigeivtithphurysngdgemean erreads dochttd 5 tenongosevpbs any
liquid or fluid from escaping through the channel of ingress and egress
creat ed by thedidap@04)urkhi{ dckSy intdinetiomeeerresathe hido K3 ite theafontphemelagr adabl e
substances which conprise the plug (111), along with the radius and/or

| engt h of t (B®7phiug féildg 2 se@an be varied to mani pul ate the breakdown or
"self-destruct” rate of the plug (111) and, by extension, the life span of
the ease (1Qmp] ( BIGL)4a(p2Oides adSentHo@ient ba ohitaEflipswlffdaseicavedontict t he
degradabl e material conprising the plug (111) can be mani pul ated to control
the predet et el) viHeasPaR “Sflf-136uaASE thHe 1Ak) comed Aot 39 bh,apbire @x@npl e, from
as little as one (1) day to, potentially, as long as six (6) nonths, or any
other time prEispder MBYNAZEHinfa0flipsRffRlcuteti@f cabd\Wol@bepddlay(w20d) (301) by

t he manufacturer or an eye care professional. [51] In each of the

sel f - dest I Ughef RR136 bin beARighA8SardaRikaiEMtet Bnddt&iRae #od Forcd S thite
enbodi ments in which the aperture and plug systemis nolded into the case

duri ng ManuUfRCHNLE Reke. iTh this ABDLERR AlethsicnuaqiR STROHiRAL fiptdpat the cases
will be sealed individually within a dry atnosphere by the manufacturer for
storage, transdaive 8dthct case (101) is generally similar to that of the conventional

minimal flip case known to those of ordinary skill in the art. The minimal flip self-

destructive contact case (101) is comprised of two compartments (107), each

compartment (107) having a well (108) and a wall (109) rising above the well (108)

and ending in a top rim (110), the well (108), the wall (109) and the top rim (110)

together defining the exterior bounds of the compartment (107), thus creating a

space in which fluid can be stored. Extending outward from the compartments (107)

is a base (102) that provides stability. Lids (104) that snap-on to each of the

respective compartments {107) to create a generally leak-free closure are connected

to the base (102) or the compartments (107} by flexible straps (105).
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sale. Accordingly, generally a user's first usage of the case will becone
the initial exposure of the case to the contact |ens solution and, thereby,
t he startwogopaiss34of degradati on. |In anot her enbodi nentCofUSRé18/054818

sel f-destruct contact |ens case, the degradable material of the aperture

and plug sy I.s. kept a fromthe conpartnent(s) in which the contact

| enses are i@@?ggﬁil Pﬁwgggﬁﬂoﬁ?mﬂﬁ??“t é‘&ﬁggﬁ@ m@ﬁﬁﬁﬁwh§E§9§fen1is

| ocated in a secondary conpartnent such that the aperture and plug system
and the degraim CEeria rTieTean 65 “NOFIEBHE Phibe e EUO oY Fotinky an
conpartment (s) in which the contact. |lenses are stores. This self-destruct
cont act | enépglEeandplugspypiemnd Hif) ofn thiscabadimspt, thy fasi Hrshee Jthedpdlact | enses
known to those of ordinary skill in the art (such as the single

conpar t ment comparERgng seHdesimeineongiet feshi (BR1) srgeneralbe sigular Atk 9BrBsi ousl y
described) with the addition of a secondary drainage conpartment in which
t he aper t ur eonyhetigapl ginads equensrtnsnt coplasteascdmgwa tohesepd prdingry &ilbaxtheen t he
contact conpartnment(s) and the drai nage conmpartment which allows fluid to
flow in a oad-vHie tihglesompartmens seifdestiveiheontastrpase t(ARitis tcomphigeddeiad nage
conpartment and keeps the degradable material of the aperture and plug
syst em away comparimedné (20Fhtaakid (204handca wpeact s thollpr (24 2wtk hwe lebosatdnt act

| enses are stored. [052] FIGs. 5 and 6 provide views of different

enbodi nent s bagkets e cggdsf iBsintoushick dlimt eotact Enses cas elabql nhdterhge. hdhapert ure
and plug system and degradable material is |ocated in a drai nage

conpar t ment cloSddls baskaa(? | $ y aperuttabkzedao tpasohtaeridns Siplden(2hWe)i vethiclt khattabed act | enses
are stored. FIG s 6a-b provide a view of an enbodi mrent of the self-destruct
screw case W thhuadasidd ofafe lid (@0garichendt wamd thellid.(30H as rgreduwirdeapged f er ent
views of an enbodi ment of the self-destruct single conpartnent screw case
w th a drai oagehe@ppdiha®&nipartiment(@0h thd bisheas @ 18)redodardtis thet i@mal

sel f-destruct case is renoved fromits seal ed, dry packagi ng or encasenent
and i s acti ¥ahefthekempiatent (BFY add dubfeigh® whoni adlih iWpiekentivgthiftRet | on
solution. Cenerally, the user will be instructed to fill the case to a ful
|l evel in it gohplrineat (209 Since a neasured anount will flowinto the

dr ai nage conpartnent (501) by way of the one way valve (502) until the
addi tional pepait jchd Bhe BREGIABEI DMk lsel I HEANPSADOE) RBEVakd if WL bi nes wi | |
distinguish the initial "full" level fromthe ordinary |level that just

ﬁg\éfr s the ﬁﬁ%ﬁﬁﬁrﬂn@xﬁ§ (f(ﬁﬁ (Zd??(?ﬂﬂ)’ pPaR <kl (RS20 (APl Mestpsns or the
| and plug system (106) is comprised of an aperture or hole (115) blocked by a plug
(111) in each of the compartments (107) (207) (307). The location of this aperture
(115) in the compartments (107) (207) (307) is not determinative; the aperture (110)
can be located anywhere in the well (108) (208) or wall (107) (207) of the
compartments (107) (207) (307). All that is required is that the aperture (115) be a
channel from the internal area of the compartments (107) (207) (307) where fluid is
stored to outside the compartments (107) (207) (307) such that, when the degradable
material degrades or dissolves and the aperture (115) “opens” the compartments

(107) (207) (307) are no longer self-contained and fluid can no longer be stored

therein.
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[ 53] Cenerally, the valve (502) of these enbodinments will be generally

i npl anted sonmewhere in the bottom of the contact |ens conpartnent(s),

creat i ng woane/0se834channel between the contact | ens conmpamtuseomsdsiand t he
dr ai nage conpartnent (501). However, this positioning is not determ native
and any positioning or inplanting of the valve in the contact

conpar t ment (@491 wht @ﬁd“&?l},ga% diggpeternel te| Rlvg 6h 1) As Ak deleiBRtve c offBar t ment (s)
to flow into the drai nage conpart nment (501%1 t hrough the val ve (502) is

cont enpl at edigmetarpiug tha gllpwafor die. “plupsing” eithe pvsibreriad preyents Heidfgme (502) is
provided in FIG 8. The valve (502) generally functions to allow for a
one-way trafsfpingdhe tompatmongnpredesradiipn end,amsbdastadating gllowo farHke dr ai nage
conpartnent (501). The enbodi nent of the valve (502) provided in the FIG 8
is an el ast egessi &f flrad {rem(tBOEYymparents §107) 20i300) thipugh thejapergirg €11541 t hough it
shoul d be noted that this size is not determnative and this application
cont enpl at ess amiengilatad Iuahy embdibment athe bperped(l t0)oriB de pdidmete oif abouas a
one-way channel between the contact conpaitnent(s) and the drai nage

conpai | i nen-qB0limeteisn one enbodi ment of the valve (502), the valve is a
butterfly valve that allows a one way positive flow out of the contact
conpart nment (&0]i The plulad 1 t) aif nizgese QP a 2030 1) SCbpisdi df at degradatde nage
conpartment (501) is filled and the "butterfly” closes. In an alternative
enbodi ment afatdriabdasipned to SOIAY, explel, datohe ¢rEldgndé svet arspediSeidpenibdaf bal | in a
m nitube which is in an open position yielding positive flow fromthe
conpart ment (igje,aftenthitizl egesurotd a Viidhor brathls pessehct banSlurl 108 plugam pasi tive fl ow
fromthe drainage conpartnment (501). [55] In the enbodi nents of the

sel f - dest r ugdcaaSeehinht Bpatuvea(1V8) AdPintialg ik perctall§ eqinl andiafctcti@ale t he
insertion of fluid into the contact conpartnent(s), the fluid will begin to
gradual l'y fklﬁ&kn%ﬂrdi"w'@bﬁlﬂe\(ﬂﬁy&hcﬁmatp.ll.gbﬁletab&tlﬂé fl10paR eRpehhyrent (501)
in which the aperture and plug system and the degradable material is

| ocated. | nig@ERyr eRROSLARBEDin@ thibhieh §6lchafiesdfliHgbssCAd Rgikd HeBed By VE, a
venting hole will be located in the contact |ens conmpartnent to assist the

flow of fluigd {geamet 1€5)COMTh@Glaidri8NProp@ERALE R Mogtaatild Suili-dliagRicicompar t ment
(501). The contact conpartnent(s) are the source for fluids activating the

degr adabl e er&hgﬁg'e%e bl (1), 3RSt wATe e R M8/of ¥ab @M RCAL£a 11)) hhe drai nage
conmpartment (501).

be varied to manipulate the breakdown or “self-destruct” rate of the plug (111) and,

by extension, the life span of the case (101) (201) (301). As such, the volume,
surface area or the degradable material comprising the plug (111) can be
manipulated to control the predetermined lifespan of the case (101) (201) (301), for
example, from as little as one (1) day to, potentially, as long as six (6) months, or
any other time period recognized for safe use of the case {101) (201) (301) by the
manufacturer or an eye care professional.

[051] 1In each of the self-destruct contact lens cases depicted in FIGS. 4a-4c, in the
embodiments in which the aperture and plug system is molded into the case during
manufacturing, it is contemplated in some embodiments that the cases will be sealed

individually within a dry atmosphere by the manufacturer for storage, transport and
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[56] In these enbodi nents, the aperture and plug system previously

described in this application is located in the drai nage conpartnent (501).
F1G s 5b woadofimssdsew a vi ew of the aperture and plug sy®Cceraseenobsigir ai nage
conpartment (501). Wiile these FIG s depict the aperture and plug systemin

t he base of the drai nage conpartnent.(501), is location i.s in.no way

det er mi nat | §&° AECAngly Ry A &S t‘lsﬂ%e %ftﬁﬁer taf &ﬂiﬁawgmﬁf emin

t hese enbodi nents be | ocated anywhere in the | |'s of . the, drai nage
conpar t ment S{EYHY Oggf}t/%"at*%&’[&Ftco%ctt%g“é§°]§“‘&‘h%‘}‘i‘ng1“q\g?n FREMERCE Cbr of the
dr ai nage conpar { nent (501% to{nﬁn .area outside the self-destruct contact

| ens case, ORER®HIN dRfRPHISE epRadimguteof he Ssliidestiyint eontart Isgiestidbs e mat eri al
of the aperture and plug systemis no |onger plugging the aperture. [57]
In the sel f de@adablscmaierigle ofyithe 2geriiag ad Ry ayismyns deePt pay 480 ien cont act
| enses are not stored therein is encouraged to increase the life of the
case. As des§enpaaeent(F) iy whigh dhengonfach lpppaserre siatedc t Inclhisprarbodins the t he

dr ai nage conpart nent &501) and the fluid is stored in the drainage

conpart ment P8R aptheheg tyRlemaselosaiedein arrdcqdyy oypadmeitssuchdbatele As t he
val ve (502) of these enbodinents is only a one-way val ve (502), when the
case is i nvepartge adrmilyepypion-2od dealgeradable malerialhdo fqt gerde intp edntacwith nage
conpartnment (501) will be directed to the top of the drai nage conpart nent
(501), away tfercompedmem) inwwhibh thh eondpe lemsps@reastatesp | Thas ssfstesimet Tmisst corr ect
use of these self-destruct cases with valves would require inverting the
case duri nglamsrastiocageispdof ockse fdFdhd storegd of dontaetr lensapkicohni ndhasaseé the fluid
exposure period for the aperture and plug system and, by extension, greatly
decr ease t herdmafe slifian thé attH{eucbhasdhe singl8]coiftherteas, tcnev abopetmdasor i bed
enbodi ments of self-destruct cases provide cases of a predetermned life
span and | i mitiec] offiec wnbddimenty pregiovsdadecitexl) edB thetddditien Ry sdvendurneed i n
each of the enbodinents to have a signaling mechanismto indicate when

sel f - dest r udtairage Wothpar@@@tiin which the aperture and plug system is located and a one-

way valve between the contact compartment(s) and the drainage compartment which
allows fluid to flow in a one-way direction from the lens compartment to the
drainage compartment and keeps the degradable material of the aperture and plug
system away from the contact lens compartment(s) in which the contact lenses are
stored.

[052] FIGs. 5 and 6 provide views of different embodiments of the self-destruct
contact lens case in which the aperture and plug system and degradable material is
located in a drainage compartment {(501), away from the compartment(s) in which
the contact lenses are stored. FIG.s 6a-b provide a view of an embodiment of the
self-destruct screw case with a drainage compartment and FIG.s 5a-b provide
different views of an embodiment of the self-destruct single compartment screw case
with a drainage compartment. In both of these embodiments, the self-destruct case

is removed from its sealed, dry packaging or encasement and is activated when the
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[ 59] Accordingly in another enbodi nent, the self-destruct contact |ens case
is conprised of a case for the storage of contact |enses known to those of
ordi nary wRi2bi1/dsesssthe art with the aperture and plug sy®CeEmspriewssus| y
disclosed in this application, with the addition of a nultilayer covering
or plug to the erture and plug systemthat offers a nmeans of notification
Lo & user i BSEHI deeconisieg A fismikstoh olnoae| Coaualy Bt o, Wi By o

provi des a depiction_of this enbodi ment of the disclosed self-destruct
contact | enéﬂsgra%téd o fiththa stse 49 2 Bl love! Metsrhwy veg i 2 myagwpd poym wall

enbodi ment, a second "notification"” aperture is created in the conpartnent
of the sel f flawsiptofbe dragage eqmpartmppt @0 By vl o thapnpuae vy S82)amtd ng

manuf acturing through nol ding or post-manufacturing through a drilling

met hodol ogy thepadditiang] egregartgiepigbqeemey fiflls By spmedembpdimgenss, dwe dings will
"“notification" aperture. FIG 9 provides a depiction of this nmultilayer

pl ug. The ndistihgwshethe pmitipd) “d0 keyvel fsory theerrdingry leyel thytdpst doysrathe somdct ar to t he
plug of the plug and aperture system except instead of degrading to lead to
an event ual ldnefk thapurpdsesefreassl afgrylsaon fsthevsest r uct ed such that the
degradabl e material degrades to expose a color sensitive disc. The

mul tilayer 033§ Geodillothetvalvs (807 otliheserembpdimgeisevithbt gereoilipimplededf t hree

| ayers. The first layer (603) of the multilayer plug (602) is generally a
solid, transpasemnte mathebotidbm (o tlhcasacp leas toopirmeant(e), erchiodi arend-jvaywhi ch does
not break-down fromthe contact |ens disinfection solution. The first |ayer
(603) is | ockanpel brtwtdmetho ubstacielefisacinygripent(s) cind dhe ttudnagpeompargnenThe second
| ayer (604) of the multilayer plug (602) is the |ayer of the plug (602)
which is | o¢stlegd Hewwveenthishpositiohidy 1saiye rde(eihptiven atidhenyplpugtiif}? pr and t he
third | ayer (605) of the plug (602). The second |ayer (604) is generally a
conmpound whiififlafititfeRs tgOfabie ih fhet Jo@tapr @&pBGAcfs) Which allsves fot thetsbREEn

enbodi ments, it is contenplated that this additional noisture will be
exposed to {hee seaeidompiefiert@Oh)flon BSetht draifage edttbaginehh@0l) theug the case.
The third layer (605) of the nmultilayer plug (602) is the layer of the plug
(602) whi chtlesvaBxRoRe e doBeiipRitcAANRA tibs) and the fluid housed therein.
The third layer (605) is conprised of the degradable material previously
descri bed i rost4m! AnaMobimdtht 6Mthe &Q@éksoﬁ?% prNilidd @YRG. B! dde WaREtioons as
follows. The third |ayer (605) is manutfactured at a designated thickness

such that tBenetdliy" inb@HR to(£6%) oM 4 lontlna§ atSfelor AR ERNT ARt 8dntdchan the
degr adabl e substance of the aperture and plug system Once the third | ayer

(603) of t h@orﬁwrlﬁlilénﬁy)% £ H@inﬁ&oaﬁnﬂ&ﬁﬁlemgﬁﬁdeﬁe ehidBdifdeti &F thdviihe .

conpartments w |l be ‘exposed to the second l'ayer (604) resulting in the

second | ayepsobSRAkiceaNgl Pz, 89 X Sad@ndRAakR($2) Badis H?z%li?t(ﬂ% in)

in
sel f-destructi on of the case is about to occur. The thickness o# the first

| ayer (603) siﬁﬁgal%u%g:?é Bt 60 doRa@lHh e thil Qi%f:gl‘érﬂo?%e%niﬁ%&ef hﬁtﬁ%ﬂi?”- For

exanple, int Sl g via col or change cou occur one wee Ive days or

twenty four %ﬂﬁ#dﬁéonpcfohf%ﬁlp}a?es %ﬁ# §i'zé319x§d\{§‘éﬁdét LA '?e a@%ﬁ?&dﬁp flfiSn SECHRI
notlflcat! aperture’is not 1ntended to e arole i1n dralnlngthe

case, but i @a? rH‘annel between the contact compartment(s) and the drainage compartment

(501). In one embodiment of the valve (502), the valve is a butterfly valve that

allows a one way positive flow out of the contact compartment(s) into the drainage

compartment (501} until the drainage compartment (501) is filled and the “butterfly”

closes. In an alternative embodiment of the valve (502), the valve (502) is

comprised of a ball in a minitube which is in an open position yielding positive flow
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contenpl ated as a signaling nethod for the user to notify a user when the
case is about to self-destruct. In conclusion, the self-destruct contact

| ens casewodnsialsessed herein provide active control nmechaoiraisgomios4sugh

anong ot her things, the aperture and plug system which prevent a user from

continuing t.o use a case er ,its safe . terile lifetime and practicing
poor 1ens o e TR Rpel) i Sef P el Pukb S it Rl P sl sed
herei n al so .gi ves uf.acturers,_ an e care professionals nore control

over the Ieﬁ@?ﬂgﬁ?ﬁgi “%?8@%?5@an§§é'is used -only cases with a
predeterm n i fegpan ndat ed by e manufact.urer_or. eye ca

D of esel onattia | i BB SHIRSRD GF B s eaa st s dept e g Ees al 1 ow
manuf acturers and eye care professjonals to wield nore caontrol in reducing
uncont rol | od #8is UB¢TH g FReHieR Oﬁref@vfelﬁtq they coeet SR BN A fhechyd sl
associated with contact | ens cases and solutions., Thus, the self-destruct
contact | en$c#negradplly Apy rgpsh thevalunc8R)rialp the drpipage comprgRets (39
conventional cases, with assured positive changes to a _safe reginmen by

ef f ect uat i nét Wiichdhe, apeatirrernd g pysient sl ﬁh%rdegrﬁ%ib%ee'aa@a%és ipgated.2yn on| y” one
use of contact |ens solution in the case for each period of storage; 3)

dryi ng out #&¢/me emhedimgels ofiffeensctiotesianct cheensiEs a yavenpreaedylswdl BY:  4)
constructing a ease that nust be stored inverted and with the lids off; 5)
possi bi | ity lashted yi thy contect/lens| compartinent ¢ asishthadlow drilied frogntthe pantdcbd of
limted usage of the case; 6) possibility of tying the replacenent of an
open bot t | elas cowpartinant loeths dsdriage companinteht §SAE). plhci codtagf coimppitmend(susage of
the case; 7) designing dual packagi ng of the contact |ens case and a
speci fi c bogtelthe stwes fof fluidnecivetingsthe degradableonateriad irr e npaceaph @per sol uti on
use; 8) designing dual packing of frequent replacenent contact |enses and

t hei r subsegqstamt logstedym the dreinggevdotipatiinent p®¥Xl).od of |imted usage of the case;
and 9) designing the conbined packing of frequent replacenent |enses,
contact | enf036bt il ewi endbodintehtst the apaturothdgflug syietngoevsatyedasfriticién case.

[063] Wiile the invention has been disclosed in conjunction with a

descri pti ontlod applicdtan is lecdxalin tentranage rompaionmt (3006 16D and 6b ehawr ent | y
believed to be the preferred enbodi nents, the detailed descriptionis

i ntended toalvew bf thsapature/ endapltly Shxeui th the trabRgel asgrasthean(sH D). | Whild t he scope
of the present disclosure. As would be understood by one of ordinary skil

in the art, R @UGReddpit Ahd @perfid@And ROSE sERSC ih bR bhde detRl Hrali@pei N are
enconpassed by the present invention. Mdifications and variations of the

descri bed ephaghfRnt SOMhiDRcATRESs WidoRaytde@apmitvengt & comehheted Hat i t and
scope of the invention.

the aperture and plug system in these embodiments may be located anywhere in the

walls of the drainage compartment (501) such that it acts as a channel from the

interior of the drainage compartment (501) to an area outside the self-destruct

contact lens case, thereby rendering the case unusable once the degradable matenial

of the aperture and plug system is no longer plugging the aperture.

[057] In the self-destruct case with a valve, inversion of the case when contact

lenses are not stored therein is encouraged to increase the life of the case. As

described, fluid drains from the contact compartments to the drainage compartment

(501) and the fluid is stored in the drainage compartment (501) where the aperture
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CLAIMS 1. A contact |ens storage conpartnment conprising: a contact |ens
case; and an aperture and plug system wherein the aperture and pl ug
syst em deyoadamsefsier exposure to fluid over a predeter rCmasb2@ensds of tinme
rendering the contact |ens conpartnent unusabl e,

and plug system is located. As the valve (502} of these embodiments is only a one-
Wajl,r valve (502), when the case is inverted during non-storage periods the fluid in
the drainage compartment (501) will be directed to the top of the drainage
compartment (501), away from contact with the aperture and plug system. Thus,
correct use of these self-destruct cases with valves would require inverting the case
during non-storage periods. Failure to invert would increase the fluid exposure
period for the aperture and plug system and, by extension, greatly decrease the life
span of the case.

[058] Whereas the above-described embodiments of self-destruct cases provide
cases of a predetermined life span and limited use with varying usage periods, there
may be a need in each of the embodiments to have a signaling mechanism to
indicate when self-destruction will occur.

[059] Accordingly in another embodiment, the self-destruct contact lens case is
comprised of a case for the storage of contact lenses known to those of ordinary skill
in the art with the aperture and plug system previously disclosed in this application,
with the addition of a multilayer covering or plug to the aperture and plug system
that offers a means of notification to a user if the case is near its eventual self-
destruction. FIG. 9 provides a depiction of this embodiment of the disclosed self-
destruct contact lens case with notification methodologies.

[060] In this embodiment, a second “notification” aperture is created in the
compartment of the self-destruct lens case. This aperture can be created during
manufacturing through molding or post-manufacturing through a drilling
methodology. A multilayer plug (602} is placed in this second “notification”
aperture. FIG. 9 provides a depiction of this multilayer plug. The multilayer plug

(602) is generally a layered plug similar to the plug of the plug and aperture system
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2. The contact |ens storage conpartnment of claim1l, wherein the contact

| ens case is a single conpartnent case. 3. The contact |ens storage
conpart mewo 20f1/sbss4m 1, wherein the contact |ens case i Ca/US0O43p@rt ment
screw case. 4. The contact |ens storage conpartnent of claiml1, wherein

the contact |ens, case |.s copprised.of a material framth r .consi sting
of pol yol ef F’fﬁeptp’dlﬁﬂ‘?ﬁf 8%9?%%@@0 f?em BRITILYL lﬂd"k}tr&'blflg}’ig @P@ﬁ@i}s 5. The
contact |ens storage conpartnment, of clajm 1, wherein the aperture of the
aperture an8opsitgedsish dintithe desmadebly mateniah degzasss S expresg celgseengiliys ng

manuf acturing. 6. The contact |ens storage conpartnent aof claim1, wherein

t he apert ur 85&f TW]@“E%’F’E plre (@Qdhoihisgmbpdimeny is gengrally cemppspdiah diteont act | ens

case after manufacturi ngf. ) ] _
layers. The first layer (603) of the multilayer plug (602) is generally a solid,

transparent material (such as plastic in one embodiment) which does not break-down
from the contact lens disinfection solution. The first layer (603) is located on the
outside-facing portion of the aperture. The second layer (604) of the multilayer plug
(602) is the layer of the plug (602) which is located between the first layer (603) in
the plug (602) and the third layer (605) of the plug (602). The second layer (604) is
generally a compound which turns color in the presence of moisture. In these
embodiments, it is contemplated that this additional moisture will be exposed to the
second Iayer (604) close to the end of the life of the case. The third layer (605) of
the multilayer plug (602) is the layer of the plug (602) which is exposed to the
compartment(s) and the fluid housed therein. The third layer (605) is comprised of
the degradable material previously described in this application.

[061] The multilayer plug functions as follows. The third layer (605) is
manufactured at a designated thickness such that the third layer (605) will dissolve
at a rate faster than the degradable substance of the aperture and plug system. Once
the third layer (603) of the multilayer plug (602) has degraded, the fluid in the
compartments will be exposed to the second layer (604) resulting in the second layer
(604) changing colors to indicate to a user that self-destruction of the case is about to
occur. The thickness of the first layer (603) can be manipulated to alter the period of
notification. For example, in the signal via color change could occur one week, five
days or twenty four hours prior to self-destruction. Notably, this second

“notification” aperture is not intended to have a role in draining the case, but is only
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7. The contact | ens storage conpartnment of claim1, wherein the conpartnent
Is further conprised of a nmultilayer notification plug and aperture system
t he nul tiweyeri/osed3ufi cati on pl ug and aperture system beipog/useompnssesl of . a
first layer conprised of a solid transparent materi al ; a second | ayer
conprised of a material which changes color in the presence of npisture;
and a t hi r d cPH§EPlated @p i daralieg méthﬂ‘gé?réa%lb?eé toraetHy jagser when the case is

about to self-destruct. In conclusion, the self-destruct contact lens cases disclosed
herein provide active conirol mechanisms through, among other things, the aperture
and plug system, which prevent a user from continuing to use a case after its safe
and sterile lifetime and practicing poor lens care habits.

[062] The self-destruct contact Ilens cases disclosed herein also  gives
manufacturers and eye care professionals more control over the length of time a
contact case is used —only cases with a predetermined lifespan mandated by the
manufacturer or eye care professional will be manufactured and dispensed. Thus,
these cases allow manufacturers and eye care professionals to wield more contrel in
reducing uncontrolled lens storage and preventing the severe complications
associated with contact lens cases and solutions. Thus, the self-destruct contact lens
cases of this application offer simplification over conventional cases, with assured
positive changes to a safe regimen by effectuating: 1) programmed destruction for
limited case use; 2) only one use of contact lens solution in the case for each period
of storage; 3) drying out the container when contact lenses are not being stored; 4)
constructing a case that must be stored inverted and with the lids off; 5) possibility
of tying the replacement of contact lenses with period of limited usage of the case;
6) possibility of tying the replacement of an open bottle of contact lens solution with
the period of limited usage of the case; 7) designing dual packaging of the contact
lens case and a specific bottle size of contact lens solution, to reinforce proper
solution use; 8) designing dual packing of frequent replacement contact lenses and
their subsequent usage limits with the period of limited usage of the case; and 9)
designing the combined packing of frequent replacement lenses, contact lens bottle

size with the period of limited usage of the case.
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wherein the multilayer notification plug and aperture systemfunctions to
notify a user when the aperture and plug system of the container is going
t o degr adwo 2081/058838ont act | ens storage conpartnent conpPCIiU$P010/054818 a
contact lens case with at |east one | ens conpartnent and at | east one

dr ai nage conpartnent;. a one-way val ve; and an aperture and plu ste
g rE%)63] While the invention h%/s been dlesclosed in comjunction with a descr?ptlog o%y m

certain embodiments, including those that are currently believed to be the preferred
embodiments, the detailed description is intended to be illusirative and should not be
understood to limit the scope of the present disclosure. As would be understood by
one of ordinary skill m the art, embodiments other than those described in detail
herein are encompassed by the present invention. Modifications and variations of
the described embodiments may be made without departing from the spirit and

scope of the invention.
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wherein the one-way val ve connects the | ens case conpartnment with the
dr ai nage conpartnent; wherein fluid stored in the | ens departnent
fl ows frowotzha/dsesss departnent to the drai nage conpart meatr/ushelowgsis he
one-way val ve; wherein the aperture and plug systemis |located in the
dr ai nage cogﬁﬂétnent; and wherein the aperture and plug system
degrades w osure to fluid over a predeterm ned period of tine

rendering the contact | ens conpartment unusabl e.
1. A contact lens storage compartment comprising:

a contact lens case; and

an aperture and plug system;

wherein the aperture and plug system degrades after exposure to fluid over a
predetermined period of time rendering the contact lens compartment unusable.
2. The contact lens storage compartment of claim 1, wherein the contact lens
case is a single compartment case.
3. The contact lens storage compartment of claim 1, wherein the contact lens
case is a two compartment screw case.
4. The contact lens storage compartment of claim 1, wherein the contact lens
case is comprised of a material from the group consisting of polyolefin,
polypropylene or acrylonitrile butadiene styrene.
5. The contact lens storage compartment of claim 1, wherein the aperture of the
aperture and plug system is created in the contact lens case during manufacturing,.
6. The contact lens storage compartment of claim 1, wherein the aperture of the
aperture and plug system is drilled in the contact lens case after manufacturing,
7. The contact lens storage compartment of claim 1, wherein the compartment
is further comprised of a multilayer notification plug and aperture system, the
multilayer notification plug and aperture system being comprised of:

a first layer comprised of a solid transparent material;

a second layer comprised of a material which changes color in the presence
of moisture; and

a third layer comprised of a degradable material;
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10. The cont act
butterfly val ve.

t he val vewo=0m/i59834 and m ni t ube val ve.

| ens storage systemof claim9, wherein the valve is a

11. The contact |ens storage systemof claim9, wherein
12. A contact lpemaiSc@sms4808 t he

storage of fluid and contact |enses, wherein the inprovenent conprises:
a neans for self-destructiqn of said contact | ens stora]%e case in a

predet er ni ned pePiEgMothe mpyilayer metifigation miteqandppep PEE

sel f-destructi bl

ui?upﬁ&ma to

e contact |ens case, the nethod conprisjn

notity a user when the aperture and plug system of the container is going gd degrade.

9.

A contact lens storage compartment comprising:

a contact lens case with at least one lens compartment and at least one

drainage compartment;

a one-way valve; and
an aperture and plug system;

wherein the one-way valve connects the lens case compartment with the

drainage compartment;

wherein fluid stored in the lens department flows from the lens department to

the drainage compartment through the one-way valve;

and

wherein the aperture and plug system is located in the drainage compartment,

wherein the aperture and plug system degrades with exposure to fluid over a

predetermined period of time rendering the contact lens compartment unusable.

10.

valve.

11.

The contact lens storage system of claim 9, wherein the valve is a butterfly

The contact lens storage system of claim 9, wherein the valve is a ball and

minitube valve.

12.

A contact lens case for the storage of fluid and contact lenses, wherein the

improvement comprises:

a means for self-destruction of said contact lens storage case in a

predetermined period of time.

13.

A method for manufacturing a self-destructible contact lens case, the method

comprising:
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providing a contact |l ens case with an aperture in at | east one conpartnment
of said contact lens case; and inserting a plug into said aperture; wherein
sai d pl ugvoegriadess4i n a predeterm ned period of tine; PCT/Ush@opsssi@ft er
sai d plug degrades, said conpartnent of said contact | ens case is no | onger

able to store fluid and contact |enses. .
providing a contact lens case with an aperture in at least one compartment of

said contact lens case; and
inserting a plug into said aperture;
wherein said plug degrades in a predetermined period of time;
wherein after said plug degrades, said compartment of said contact lens case

is no longer able to store fluid and contact lenses.
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