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(57) Abstract ‘ y 9 :

A method and a case (2) for disinfection of contact lenses is described, where the contact lenses are placed in a double
chamber (4) filled with cleaning fluid, for instance hydrogen peroxide, the case (2) comprises a third chamber (6) or position con- |
nected with the double chamber (4), and which is adapted to take up or hold a tablet (7) containing a neutralization agent (cata-
lase), so that the hydrogen peroxide in the double chamber (4) is neutralized suitably slowly by the admission to dissolve the tab-
let (7). By the dissolution of the catalase tablet (7) oxygen is generated, and an oxygen bubble is formed around the tablet, so that
‘| the hydrogen peroxide alternately is kept away from the tablet (7) and alternately gets admission to the tablet (7).
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Method and case for disinfection of contact lenses

The present invention relates to a method for disinfection of contact lenses.-

Users of contact lenses, particularly soft contact lenses, are familar with the fact that
contact lenses frequently, preferably daily, have to be cleaned to avoid inconveniences

by the use of contact lenses.

Normally hydrogen peroxide is used for disinfection of the contact lenses, which for

this purpose is placed in special cases, which may be used for the keeping of the contact
lenses as well as for disinfection of these. The contact lenses are kept in the cleaning

fluid (hydrogen peroxide) until next use, for instance through the night.

In order to neutralize the hydrogen peroxide before next use of the contact lenses, it is
known to neutralize the hydrogen peroxide - by using of a "platinum star", which acts
as a catalyst, or by using an enzyme tablet - containing for instance catalase - to

neutralize the hydrogen peroxide.

US-A-4 011 941 discloses an apparatus comprising a cleaning capsule for the sterilizing

of soft contact lenses in an aqueous hydrogen peroxide solution and a method where the
neutralizing agent is brought into contact with the cleaning solution by inverting the

cleaning capsule - and where use is made of a catalytic reactor coated with a layer of

platimum.

To ensure that there will be time enough for the hydrogen peroxide to disinfect the
contact lenses for micro organism and virus before the neutralization, it is furthermore
known to delay the effect of the catalase by using a special tablet, where the catalase is
coated with methyl-cellulose or a PVP-film. EP-A-0 209 071 discloses the use of such
an encapsulated neutralizing tablet which is inserted into the cleaning solution and

releases the neutralizing agent with delay.
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Catalase is an enzyme, which is capable to convert the hydrogen peroxide into water

and free oxygen. In practise the used tablet contains a salt with catalase, so that the hyd-

rogen peroxide is converted into physilogical salt water.

The purpose of the invention is to provide a method enabling a further improvement by

disinfection of the contact lenses ct. the method as mentioned introduc_tbrily.

The method according to the invention is distinctive in that disinfection of the contact
lenses and neutralization of the cleaning fluid, respectively, are controlled by means of a
tablet which without being coated contains the enzyme catalase, said tablet 1s placed in a
separate chamber or in a special position, and that the admission for the cleaning fluid
to this chamber or this position is controlled by the generation of oxygen by the reaction

between the cleaning fluid and the enzyme catalase.

In a simple manner it hereby becomes possible to control the duration of the disinfection
as well as the neutralization of the cleaning fluid by using a simple catalase tablet, which
does not need any coating, that is that a rather cheap catalase tablet may be used for

control of a slowly, delayed neutralization of the cleaning fluid.

The invention furthermore relates to a case for use by carrying out the method accor-
ding to the invention, which case is distinctive in that it comprises a chamber with a
room for a right contact lense and a room for a left contact lense, and a chamber or a
special position, which is adapted to receive a catalase tablet, said chambers are
connected with each other in such a manner that the admission of the cleaning fluid to

the neutralization agent 1s controlled.

Expediently the case is such provided, that an opening is provided between said
chamber for the contact lenses and said chamber for the catalase tablet, said opening
for free access of fluid being placed in a level just under the tablet in the chamber, the

position of said opening being adapted to control the speed of the neutralization by con-
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trolling the oxygen stream from said chamber or said special position, respectively to

the chamber for the contact lenses.

The 1nvention is described in the following with reference to the drawing, in which:

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Fig. 9

shows a sectional view through a preferred embodiment for a case according to

the invention - shown with contact between tablet and cleaning fluid,

shows a similar sectional view cf. Fig. 1, but shown in a situation, where the

cleaning fluid because of the air generation is forced away from the tablet,

shows the case - seen from above and without a lid part,

shows a side sectional view of a lid part with a holding cavity for the neutrali-

zation tablet,

shows a sectional view through another embodiment for a case according to the
Invention, shown in a situation, where an air bubble is keeping the cleaning

fluid away from the tablet,

shows a similar sectional view cf. Fig. 5, but shown in a situation, where the

air bubble 1s escaping and permits access of fresh cleaning fluid to the tablet,
shows the case cf. Figs. 5 and 6 - seen from above and without a lid part,
shows an ¢nd view of a known case for keeping and cleaning contact lenses and
provided with a combined lense and tablet holder using the method according

to the invention, and

shows a side view of the combined lense and tablet holder cf. Fig. 8.
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A case 2, shown in Figs. 1 - 3, consists of a lower part 3 with a chamber with a room A

for a right contact lense and a room B for a left contact lense and a lid part 5 (Fig. 4)
with a chamber 6 or a special position adapted to keep or fix a tablet 7 containing

catalase or another enzyme.

A pair of contact lenses 10 to be cleaned or disinfected is placed in the double chamber
4, and cleaning fluid in the form of hydrogen peroxide (Fig. 1) is filled in. A catalase
tablet 7 1s squeezed in the chamber 6 or the special position of the lid part. The chamber
6 has for that purpose a projecting, lower edge 11, behind which the tablet 7 is squee-
zed, before the lid part 5 is again placed on the lower part 3.

By contact between the catalase tablet 7 and the hydrogen peroxide free oxygen is gene-
rated, and an air bubble (Fig. 2) is formed around respectively under the tablet 7, so
that the generation of oxygen is reduced. In the side of the chamber 6 an opening 8 is
provided into the double chamber 4, through which opening 8 the oxygen bubble may
escape. Afterwards the hydrogen peroxide gets re-admission to the catalase tablet 7, and
a new portion of oxygen is generated and escaping through the opening 8 or escapes ot-

herwise - and this procedure continues until the tablet 7 is dissolved.

Eventually the lower part 3 on level with the chamber 6 in the lid part 5 may comprise a
complementary part, which is provided with a side opening 9 in order to improve the
circulation between the rooms of the double chamber - around the contact lenses 10

(Figs. 1 and 2).

An other embodiment of a case 12 according to the invention - shown 1n Figs. 5 - 6 -
comprises a lower part 13 having a double chamber 14 with two positions for a pair of

soft contact lenses and a lid part 5 with a similar configuration as that of the lid part 3

shown in Fig. 4.

In Fig. 8 is shown a known case 15 comprising a lower part 16 and a screw lid 17 with

a central socket 18 for a top end portion 19 of a holding member 20 with two basket-

AMENDED SHEET
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like chambers 21 adapted to keep a pair of contact lenses - as the holding member 20 is
submerged into cleaning fluid. At the bottom end of the holding member 20 a special

cavity 22 or position with a collar 23 adapted to receive and fix a catalase tablet 7 is

provided. The holding member 20 is shown from the side in Fig. 9.

AMENDED SHEET
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CLAIMS:

1. A method for disinfecting contact lenses, the method comprising the
steps of:

placing the contact lenses in a cleaning fluid contained in a case said
cleaning fluid comprising hydrogen peroxide, and

controlling a period of time for disinfecting the contact lenses and
neutralization of the cleaning fluid by placing a non-coated NaCl-tablet containing a
neutralization agent catalase in a separate chamber in the case in such a position that
the tablet within the chamber is submerged in the cleaning fluid in the case and
admission of the cleaning fluid to the tablet in the separate chamber is delayed by the
formation of at least one oxygen bubble generated by a reaction between the cleaning
fluid and the catalase, whereby the tablet is slowly dissolved and the cleaning fluid is

converted into a pure physiological saline solution.

2. A method according to claim 1, wherein the case contains a lower case
part having an open end and containing the cleaning fluid and a lid part for closing
the open end of the lower case part, the lid part includes a recessed portion for
accommodating the tablet and for defining the separate chamber, and wherein the
step of placing of the tablet includes inserting the tablet into the recessed portion of
the lid part for accommodating the tablet, and placing the lid part on the lower case

part thereby submerging the tablet in the separate chamber within the cleaning tluid.

3. A method according to claim 1, wherein the step of placing of the
contact lenses in a cleaning fluid includes mounting the respective contact lenses in a

lens holder, and submerging the lens holder with the mounted contact lenses into the

cleaning fluid in the case.

4. A method according to claim 2, wherein the step of placing of the
contact lenses in a cleaning fluid includes placing the respective contact lenses in two

spaced lens accommodating rooms provided in the lower case part of the case.

5. A method according to claim 4, further comprising the step of
providing circulation of the cleaning fluid between the two rooms accommodating

the respective lenses via an opening between said lens accommodating rooms.

6. A case for enabling disinfection of a pair of contact lenses, the case

comprising a lower case part containing a cleaning fluid comprising a hydrogen
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peroxide solution, a first chamber provided in the lower case part for the contact
lenses including a first room for accommodating one of the contact lenses, and a
second room spaced from the first room for accommodating the other of the contact
lenses, and a lid part for closing an open end of the lower case part, the lid part
including a projecting portion having a second chamber for accommodating a non-
coated tablet containing a neutralization agent catalase, the tablet being submerged
in the cleaning fluid when the lid part is placed on the lower case part and admission
of the cleaning fluid to the tablet being delayed by the formation of at least one
oxygen bubble generated by the reaction between the cleaning fluid and the catalase
within the second chamber, whereby a period of time for disinfecting the contact
tenses and neutralization of the cleaning fluid is controlled and the tablet is slowly
dissolved, thereby converting the cleaning fluid into a pure physiological saline

solution.

7. A case according to claim 6, wherein a further chamber is formed in the
lower case part of the case for accommodating the tablet within said second chamber,
said further chamber being arranged so that the projecting portion is inserted therein
and the tablet is submerged in the cleaning fluid when the lid part is placed on the

lower case part.

8. A case according to claim 7, wherein a first opening is provided in a
wall of said further chamber which opening communicates with said first chamber
formed in the lower case part for enabling a free access of cleaning fluid between the

first chamber and said further chamber.

9. A case according to claim 8, wherein a second opening is provided in
the wall of said further chamber at a level below the tablet and above said first
opening in order to increase the period of time for disinfection and neutralization by

controlling a volume of oxygen bubbles escaping through said second opening.

10. A method for disinfecting contact lenses which comprises the steps of
placing the contact lenses in a cleaning fluid comprising hydrogen peroxide within a
container and effecting neutralization of the cleaning fluid by introducing a non-
coated tablet containing a neutralization agent catalase, the step of introducing the
tablet comprising positioning the tablet in a separate chamber within said container
so that admission of the cleaning fluid into said chamber is delayed by the generation
of the at least one oxygen bubble by reaction between the cleaning fluid and the

neutralization agent catalase whereby cleaning of the contact lenses and
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neutralization of the cleaning fluid, respectively, are controlled by dissolution of said

tablet in said cleaning fluid.

11. A method according to claim 10, wherein the container comprises a
lower case part having an open end and containing the cleaning fluid and a lid part
for closing the open end of the lower case part, the lid part including a projecting
portion having a chamber for accommodating the tablet and the lower case part
having another chamber in which the projecting portion is inserted upon placing the
lid part on the lower case part, said projecting portion and said another chamber
defining the separate chamber wherein the tablet is positioned and wherein the at
least one oxygen bubble is generated by a reaction between the cleaning fluid and the
neutralization catalase in said separate chamber and the at least one oxygen bubble

acts to control contact of the cleaning fluid with the tablet.

12. A container for disinfecting contact lenses comprising a first chamber
containing a cleaning fluid comprising hydrogen peroxide and having a room for a
right contact lens and a room for a left contact lens, and a second chamber adapted to
receive a non-coated tablet containing a neutralization agent catalase, said first
chamber being connected to said second chamber via a first opening and the tablet
being positioned in the second chamber in such a manner that admission of the
cleaning fluid through said opening into the second chamber is delayed by
generation of at least one oxygen bubble by reaction between the cleaning fluid and

the neutralization agent catalase.

13. A container according to claim 12, wherein a second opening is
provided between said first chamber and said second chamber, said second opening
being placed at a level below the position of the tablet in the second chamber and
above said first opening, the position of the second opening being adapted to delay
the rate of neutralization by delaying discharge of the at least one oxygen bubble

from the second chamber.

14. A container according to claim 13, wherein the tablet is positioned at

an upper portion of the second chamber.

15. A method for disinfection of contact lenses comprising the steps of
placing the contact lenses in a cleaning fluid in the form of hydrogen peroxide in a
container, and carrying out neutralization of the cleaning fluid by means of a tablet

containing a neutralization agent catalase, characterized by the step of placing said
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tablet containing the enzyme catalase, in a separate chamber within said container,
said chamber having an opening for free access of fluid being placed in a level just
under the tablet, such that the admission for the cleaning fluid to this chamber is
controlled by the generation of oxygen by the reaction between the cleaning fluid
and the enzyme catalase, whereby disinfection of the contact lenses and

neutralization of the cleaning fluid, respectively, are controlled by means of said

tablet.

16. A method according to claim 15, characterized in that use is made of a

tablet containing the enzyme catalase without being encapsulated or coated.

17. A container for use in the method according to claim 15, said container
comprising a chamber with a room for a right contact lens and a room for a left
contact lens, and a chamber which is adapted to receive said enzyme catalase tablet,
said chamber having an opening for free access of fluid being placed in a level just
under the tablet, said chamber for the contact lenses being connected to said chamber
for the catalase tablet in such a manner that the admission of the cleaning fluid to the
neutralization agent is controlled by the generation of oxygen by the reaction

between the cleaning fluid and the enzyme catalase table.
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