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|nvent|on relates to an apparatus for the maintenance and care of Aﬂé@%

| enses. as claimed in the preanble of patent claim1. An apparatus of this
kind, known in the art fromDE 196 24 095 Cl, envisions a container with a

3% sol ution of H20 for the naintenance and care of the contact | enses, in
particular for disinfecting the contact | enses. The contact lens is

i mrersed | i 0, i f r d storage. A platinumfilmis
br ought o%?%hgdﬁgﬁdbgﬁ6g§§e8%ﬁ&ﬁﬁgéggg%w gutralize t he aqueous hydrogen
peroxi de solution; a platinumfilmcan also be envisioned as inside coating

of the container which is nade of glass. Aside fromthe disinfecting

effect, nalnte@an%ew%g caleﬂefegont%Ft ensqgug Q qugﬁetggtﬂ-ntcroblal
and anti-viral & fECCrVERRSEIES met? é% ABBRE T % kP pr 2 IRFAFFBAIC

particular_if t e, cont Qc#elgagsag c 41qntQ%enalngﬁﬂen%e aggecar solutlon
for an exfende perloa e as 18" the "case | & daptlve

cont act Enses (DE 196 01 568 Al). The ol i godynami c effect i.e. the
grow h-inhibiting or killing effect of heavy netals, in particular t hat of
silver, with regard to mcrobes is known in the art. However, it has becone
evident that if silver (silvering) is used in the usual fashlon in

MAR 200; | connggtéﬁéé%#ﬁﬁ Lhe fpi N enange apd; agﬁesg§{eﬂhhpﬁﬁ{r§% %q at

the outset, the the plati num catal'yst becomes conprom se

plati num hbd m-£atalush ASeds LR 3eeneatnakt 85 0Bl Ye ArSRA ty,HET4d @k i me.

maintenance and care of the contact lenses, in particular for
disinfecting the contact lenses. The contact lens is immersed in
this solution for treatment and storage. A platinum film is
brought onto a formed piece of glass to neutralize the aqueous
hydrogen peroxide solution; a platinum film can also be envisioned

as inside coating of the container which is made of glass.

Aside from the disinfecting effect, maintenance and care of
contact lenses alsc require anti-microbial and anti-viral
effectiveness as well as sufficient preservation, in particular if
the contact lens is kept in the maintenance and care solution for
an extended period of time, as is the case, for example, with

adaptive contact lenses (DE 196 01 568 Al).

The oligodynamic effect, i.e. the growth-inhibiting or
killing effect of heavy metals, in particular that of silver, with
regard to microbes is known in the art. However, it has become

evident that if silver (silvering) is used in the usual fashion in
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Therefore, it is the subject-matter of the invention to provide a device of
the kind referred to at the outset that will ensure both the ol Qgg W‘Zﬂﬂd
ef fecti veness of the nmaintenance and care systemas well as the™l f

of the platinumfilmcatalyst. This objective is achieved according to t he

i nvention by way of the characterizing features in patent claim11. The
invention relies on the realization that the life of the platinumfilm
catalyst is no ativ affected if the total silver_ surface, ch
becombs a%cewg 1y Jetmﬁ&%oaahnfpeé}awdan%oﬁﬁ 8H5t%e%efﬁ5tre%xE%ea& e oper
limt. This perh nt%h gger ofman& 30 mm2/ . of, the
H202 sol ut} hat'Si s Jffiel 2 R&EBHS Rt erCSES‘Ff/ CPH@‘”%W%US H202
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effecti veness |s achieved in this solution as well, preferably, using the
uni for m sPTVEX 7t &% I mon a support piece. In the di sinfecting phase (2
to 6 hours) an inoculation with 105 to 106 KBE/m of the test gerns
prescri bed by the 2 21 MAC 2003 international standard draft

[ specificati On’%her%?ng 14729, { pscggdgsql% a talgatl'{:%l nogf tﬁ%apr}w ig peeus
u a

aureaus, serratia marcéscens can I'cans and sari um so n|) as wel |

as with | 1_u ryvagef t r.omt f he .gpd of

t he di si ﬁ?ﬁ%{l?fre]g apaiéeg!éggo? a erﬁrﬁ%r%eggg?{r\%%cg‘? 4t }’1‘,’2%5{3895'%612%}10%% tlen (5
| og) was m t QIS,F; i jo L V¢ Mys. ductio o]

bel ow thegr?eu'(tartréectbl%g%\1 Iﬁém ?ilée gé Q%léllgr?tl%%r:‘%énu%@es Aﬂ%éﬁgl nocdue %tnlhng

Wi th ade“@a\’fé U% F%Iﬁ hizd 120 ,m ?Hteﬁq ?§g' Qg rEedyct ip rpﬁ.s%lkﬁq @Ahfer 240
m nutes, a og reduction (virus below the detection

obt ai ned. céég Ji&&can inoculation with the HSV 1-virus, a > 3 log reductlon
(virus bel ow etectlon limt) occurred within 30 mnutes. As a result, a
singl e-stage systemis created for the disinfection and preservation of
contact |enses which is very effective during the disinfection and, during

the storage of rgant@gkckensess RMILLES dRIHSUEAL S tHANSSALAL I ot NE) Tvay
m cr obi C contam nation w thout the use of preservatives. In a preferred

manner, aosidnéeknabisdGa 2k ig Usadu@bsappriaxienat €1a4in012 to 0.6, particularly
0.3 mTQ/m, of the hydrous H202 solution (3% charged into the receptacle
The invention relies on the realization that the life of the
platinum film catalyst is not negatively affected if the total
silver surface, which becomes active in the hydrogen peroxide
solution, does not exceed an upper limit. This upper limit is in
the order of magnitude of 30 mm?/ml of the H,0, solution that is
filled in the container. Preferably, the aqueous H,0, solution is
a physiological solution with a physiological pH value (of
approximately between 6 and 8). The desired anti-microbial long-
term effectiveness 1is achieved 1in this solution as well,
preferably, using the uniform silver metal film on a support
piece. In the disinfecting phase (2 to 6 hours) an inoculation

with 10° to 10° KBE/ml of the test germs prescribed by the



The silver layer with the indicated surface can be provided on a contact

| ens hol d- down devi ce by neans of which 3 ~ MAR ~~0~ t he cont agty | i
imersed in the solution. This hol d-down device can in a ; nown dkdﬂzﬁ%2®03
pxovi ded on the underside of a closing cover by which the receptacle is
covered. By neans of the hol d-down device ~.t is prevented that, as a
result of the gases form ng dur~.ng the contact |ens care and the
neutralization of the care solution, the contact Ien% to_be treated is
driven t dPFRERGOP e GitaNE Ear &6 ut | BIPeBGE R ns E8NH%ant 1§77 9mer sed
yn the caxe solution. The systen1fox the care of contact |enses can, be
const r uct'BRERLORREEr | hEFT AR Pran BAPBRYIBSETHENt BREESP 57 FSETEEHW. Tn
tris case, the receptagle, i.ch recejves the héd{ou% HZOZEﬁqution and the
contact MBRESSYEIT cGABIET® FLRYICABE affy PEatdu™ B PN 38 "iter PBr “sHe with
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arranged i t%?ﬂ. préferab~.y applie sputterrng, and on

the othex side.parbhoilaly - YollfdOp Srede eaotgﬁ@gkg-dw eyl Ceyg Lhe

silver layer berng arranged can also be ap y sputtering.” The

recept acgsgﬁéﬂ&he@i@hgobgmi Stte Oéefo%ltcﬁzgfé C1igf8 i“ra\é_erz;ﬂtgmng\&.' | Rerer

expl ai ne y enbodi nents by neans o raw ngs. Figure 1 1s a view of a

first emppdigentiaand FligH" €né hsval W ewof a second; endpdi et (v Aud he two
enbodi ments of Figures ~, and 2, two cup-shaped

below detection limit) occurred within 30 minutes.

As a regult, a single-stage system is created for the
diginfection and preservation of contact lenses which is vexry
effective during the disinfection and, during the storage of
contact lenses, ensures (prevents? translator) their microbic

contamination without the use of preservatives.

In a preferred manner, a silver surface is used of
approximately 0.2 to 0.6, particularly 0.3 mm?/ml, of the

hydrous H,0, solution (3%) charged into the receptacle.

The silver layer with the indicated surface can be

provided on a contact lens hold-down device by wmeans of which

w



receptacles 1, v~hich are liquid-tight, are a~'ranged in a case 4 in two
receiv:_ng conpartments 5 of the case. Each receptacle is u,~ed 9dr MAR ZE,US
receiving and for the care of a contact lens. On the exterior sitle of eacC
receiving conpartment 5, a thread is provi~~.ed at the upper edge of the

possi bl e FBopFOVHES a0t 107 GHFVaTSEth A B8 aSeL Tt 1 neThaBPLnoeNE case,
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recept acl ga3nd BOIUERD dELIPHRRCLLKEREET LERL Clarld dPlcpldhe receptacl e and
the interior side of The respective receiving conpartnent 5, wzich space or

spaces fongmir&) PASSHME S04 1H8%RTMbeNci18h8 B EShidbd Rensespesti ve
receptacl es during the contact |ens care. Al the respect~. ve case 4, a

bottom i sypegvédeds ofriheh W derrihe §asendr&faf alnnaersi st of

pl astic. The bottom may consist of plastic, particularly of netallized

pl astic, oemefnseddhstaAfXeSeiniedd AnCerdbiaRateitugiesument DE 197 57
356.3%, the bottomnay be fastened to the case 4 in a renovabl e manner, for
exanpl e, by nmeans of a snap--on connection. As a result, it ie ensured that
gas, which is forned during the care of the contact |enses and during their
storage i n theThecepitaa eforc aheesaapect heongict Hesriyeantcath ®paces. In the
illustrated enbodi nents, one hol d-down device 6 respectively Zs provided.
The hol d- domstdevied &H esaribedddawdesuah abatadit BivurentmmeEr 36d Bm t he
charged care solution. The care solution consists of a 3~ HzOz-sol ution. As
a result 3F6tderlffeln Whis tdeses theersobptaole, tWieldmecsddesonhact | enses
are disi:zfected. rn order to avoid hydrogen peroxi de residue on the

~~ont act hedsews dCersehet ten eindhghe centihttolende @i exnadfstaofl at i num

| ayer 2, the hydrogen peroxjide is deconposed into oxygen and hydrogen
(neutral i 2&8§s %ﬂd%ﬁ A% Fed pp-Ats Anepeierbolde Medh ¢ PRiagdreml layae
platinum~.ayer 2 is situated on_the interior side of the receptacle 1
consi sti n§2b#l¥Fhss. Tk Pt Wo laYsawR2aeht caprliegd Y FotEEyeRrg7 i . s
situated whic ~~jm ~ to the platinun1lq¥ex 2, can, be applied

sputteri nﬁo‘f’ﬁ‘r’]éf’ﬁe Jctbpi%airfd]es%qusl’?’ébﬂﬁ HOdBHAY Hi% i & &g deth 2or) H‘-&IE}S%E devi ce
ol 0- downS AP actary T4 T GAetr At nat DL vt RER(ANSE+. dRS SAfor sed by € he
nol - down, guciece e ated el ou L surd e g thg chagged care
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t he hydrogeﬂ per%ﬁide soIJ?Fﬁ%F%ﬁght g gﬁ%%%%%gﬁgiﬁghE%%%r§%2%h§keE%%atinun1

~.ayer 2, cxhé Clo Aet Sord Sy A N Hakbedti 9ns5a Al Sthe i1R13-HdahedupEact he
undexei de of the hold-down device 6. The silver layer ~ is situated on the

top side @Qhikhei HogRntMy AeVittR Gol4RibAl S enmbodi mez~t of Figure 2, the
hol d- down device 6 is nade of glass. The silver layer 7 is preferably
produced by sputtering. The surface of the silver layer 7, which is in
contact w~.th the H20a-solution, anobunts to maximally 30 me/m , relative
to the fillingiwvoinseEhey di@diaRAatSokHei 6tntadt tlhnemaQdi-aerh, abvEtgure 2,
the receptacle 1 nay con.aiat of glass 7 21 M AR 203 or of anot hEr

mai ~er i al ¢asuctnasspl@Stylassineheadeobide hef hthal -Hodwh ddemi devlicesnal |
baskets can be used which axe e~~ch provided on the underside of the corer
3 and carpyrtivularliw~dre lundenrsideThehhoptatiown desiege berdgt bersnaed
storage ba;aket ensure that the contact lens is always inmersed in the care
solution. Gases formng during the neutralization and care cannot drive the
l ens to the surface of the care solution. As a result, a constant care of
the i nmmersed contact ~,er~s is achieved. In. the foilwir~g 'fables Z and 2,
the oligodynam c effect of different enbodi nents of the care systemis
illustrated in the case of various test organisns. In this case,
neutral i zed hydrogen peroxide solutions (isotonic, pH 6-5, ~ 5 ppm zesi dual
content of hydrogen perox~.de) are inoculated with approximately 106

m croorgani sns per m of solution. Based on the tables, also zn. the case
of relatively small silver |ayer surfaces (between: 0.15 and 2.0 mme/m),

t he ol igodynam c effect occurs which is achieved over a fairly long tine
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a ~ ~ MAR 203 Transl ation of T~~bles Testorgani snus Ag-- Obexf |athe Aue

gang s - | nokul ur:~ test orgax~i.sm Ag surface initial inocu
Logarithm sche Re~duktion der Testm kroorgani snen = Iogarithnicz?gdb@Aszggs

of test m croorgani sms Ausgangs- xBE Stunde Stunden initial KBE hour hours
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repeat detéermn en Ei nhezt - Nunber

of t:he cqlony- EQE@'iQQlQQiyt tRe %eop S oPEHR! HUTH-down device, the

silver layer being arranged which can also be applied by

sputtering. The receptacle can then alsgo consist of plastic.

The invention will be explained by embodiments by means

of the drawings.
Figure 1 is a view of a first embodiment; and
Figure 2 is a view of a second embodiment.

In the two embodiments of Figures 1 and 2, two cup-shaped
receptacles 1, vhich are liquid-tight, are arranged in a case
4 in two receiving compartments 5 of the case. Each
receptacle is used for receiving and for the care of a contact
lens. On the exterior side of each receiving compartment 5, a
thread is provided at the upper edge of the case 4, onto which
thread a cover 3 can be screwed. However, it is also possible
to provide a different holding device for the cover on the
cage, such as a clip-on device, holding clamps, or the like.
As a result, a liquid-tight comnection is established between
the cover and the cage. Inside the receiving compartments 5,
the respective receptacles 1 are held at a distance from the
cover underside and from the interior side of the respective

receiving compsrtment 5. As a result, a space or 3spaces



n.g.. no growh 9 21 MAR 200 List of Reference Nunmber 1 2 3 456 7 8
Receptacl e platinum | ayer cover case receiving conpartnents hol qoBEA Oﬂq
device silver |ayer bottom7. 0 2 ~ MAR 200 CLAI M5 1. Appar at ha
mai nt enance and care of contact |enses consisting of a container,

aqueous H202 sol ution, P) can be filled into or is filled in the

cont ai ner, %ﬁﬁ¥%195595995 eLYRBRi SR TISREGILYS NRRREi B ﬁ?emﬁo%% S face is in

depost t ed B %”e° ;pgggée%g; PR A FOCBRERE SHRP RS M queous
ayer (7)1 °Qﬁptt T g@fi Ui la’c‘%ﬁhe%ﬁ%’%a%e 2 ésgpsﬁﬁﬁ%pﬁé’%%ﬁ%{‘% a0
envi oi oned A el 35 ot ) bl Eommitebo Res¥BRR ol end in
Lgfdﬁﬁg?d §£V|égétgéngEgﬁggsﬁﬁﬁgggIn%&he l%i?%%?é o?énd&hﬁéqng lid
(3). the contact lens caxe. At the respective case 4, a bhottom is

provided on the underside. The case preferably consists of
plastic., The bottom may consist of plastic, particularly of
metallized plastic, or of metal. As described in German
Patent Document DE 197 57 356.8, the bottom may be fastened to
the case 4 in a removable manner, for example, by means of a
snap-on connec¢tion. As a result, it is ensured that gas,
which is formed during the care of the contact lenses and
during their stcrage in the receptacle, can escape through the

c¢reated spaces.

In the illustrated embodiments, one hold-down device 6
respectively is provided. The hold-down device 6 has a hold-
down surface which is immersed in the charged care solution.
The care solution consists of a 3% H,0,-solution. As a result
of the effect oI this care solution, the immersed contact
lenses are disinifected. In order to avoid hydrogen peroxide
residue on the contact lenses after the carxre, as a result of
the effect of a platinum layer 2, the hydrogen peroxide is

decomposed into oxygen and hydrogen (neutralized).



4. Apparatus as clainmed in one of the clains 1 to 3 wherein the ql R
| ayer is envisioned on the one side of the hol di ng-down device é%) Qﬁ% %@03
pl ati num | ayer (2)is envisioned on the other side of the hol di ng-down

device (6), and wherein the hol di ng-down device (6) consists of glass. 11
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- AH AA AR AY: 8k .Ay%ﬂb‘tkAFhéléf-éoﬁﬁ@e% pna Hiilver lafrer 7 is

tu}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c(a cRa] ca] ca] ca] ca] ca

] ca] ca] caj caloalLalbalcal:aalisakcabet®d pRadiddm layer 2, can be
applied by sputtering to the top side of the hold-down device
6. The hold-dowa device 6 has bores, go that the care
golution can penatrate through the hold-down surface and it is
ensured that the contact lens immersed by the hold-down
gurface will be zituated below the surface of the charged care
gsolution. The ajplied silver layer 7 is also always situated
within the filliag volume of the charged ¢are solution. As a
result, an oligodynamic effect of the solution is achieved
during the disinfection phase, in which the hydrogen peroxide
has an effect, as well as after the neutralization of the

hydrogen peroxids solution.

In the embodiment of Figure 2, the platinum layer 2,
which acts as a neutralization catalyst, is situated on the
underside of the hold-down device 6. The silver layer 7 is
gituated on the top side of the hold-down device 6. 1In this
embodiment. of Figure 2, the hold-down device 6 is made of
glasg. The silver layer 7 is preferably produced by
sputtering. The surface of the silver layer 7, which is in
contact with the H,0,-solution, amounts to maximally 30 mm®/ml,
relative to the £illing volume of the H,0,-solution. In the

embodiment of Figure 2, the receptacle 1 may consist of glass
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oxr of another material, such as plastic.

Instead of 1:he hold-down device 6, small bagkets can be
used which are each provided on the underside of the cover 3
and carxy the gilver layer 7. The hold-down device and the
small storage basket ensure that the contact lens is always
immersed in the care solution. Gases forming during the
neutralization and care cannot drive the lens to the surface
of the care solution. As a result, a constant care of the

immersed contact lens is achieved.

In the following Tables 1 and 2, the oligodynamic effect
of different embodiments of the care system is illustrated in
the case of various test organisms. In this case, neutralized
hydrogen peroxide solutions (isotonic, pH 6.5, < 5 ppw
residual content of hydrogen peroxide) are inoculated with
approximately 10° microoxrganisms per ml of solution. Based on
the tables, also in the cagse of relatively small silver layer
surfaces (betweeri 0.15 and 2.0 mm?*/ml), the oligodynamic effect
occurs which is achieved over a fairly long time period, which
effect is important particulaxly for the care of adaptation

(soft?) contact lenses.
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Ausgangs-Inokulumn initial inoculum

Logarithmiache Reduktion der Testmikroorganismen =

logarithmic reduction of test microorganisms

Ausgangs-KBE initial KBE
Stunde hour
Stunden hours
Tage days

Durchschnittswert: einer Doppelbesatimmung

average value of a repeat determination

KBE: Anzahl der koloniebildenden Einheit

1

KBE: Number of the colony-forming unit

n.g.: kein Wachstum n.g.: no growth
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3 cover

4 case
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6 hold-down device

7 silvexr layer

8 bottom
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1. Apparatus for the maintenance and care of contact lenses

consisting of a container, an aqueous H,0, solution, that can be
filled into or is filled in the container, and a catalyst
comprised of a platinum film, whose surface is in contact with the
aqueous H,0, solution wherein a silver layer (7), deposited on a
support pilece, 1is also in direct contact with the aqueous H,0,
solution that is filled in the container (1), in particular the
silver layer (7) is in contact with a surface that is less than

approximately 30 mm2/ml.

2. Apparatus as claimed in claim 1 wherein the silver layer (7)
is envisioned on a holding-down device (6) that immerses the

contact lens in the H,0, solution.

3. Apparatus as claimed in claim 2 wherein the holding-down

device (6) is envisioned on the bottom side of a closing lid (3).

4, Apparatus as claimed in one of the claims 1 to 3 wherein the
silver layer 1is envisioned on the one side of the holding-down
device (6) and the platinum layer (2)is envisioned on the other
side of the holding-down device (6), and wherein the holding-down

device (6) consists of glass.
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6. Apparatus as claimed in one of the claims 1 to 5 wherein the

3% H,0, solution has a pH value of approximately between 6 and 8.
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