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lN-THE-EYE USE OF CHLORINE DIOXIDE
CONTAINING COMPOSITIONS

that relatively low concentrations of chlorine dioxide are
sufficient to be effective ophthalmic antiseptics and to be

RELATED APPLICATIONS

antimicrobially active in ocular surgical areas.
Compositions, which include such effective amounts of

chlorine dioxide, have been found to be ophthalmically
acceptable for in-the-eye use. The present invention is easy

This application is a continuation-in-part of application
Ser. No. 08/066,746, ?led May 25, 1993, now abandoned,
which application is incorporated in its entirety herein by

and straightforward to practice. For example, the invention
can be practiced using techniques used in employing prior
art ophthalmic antiseptics and ocular surgical irrigants.

reference.

BACKGROUND OF THE INVENTION

10

Little or no additional cost is involved in practicing the

dioxide-containing compositions. More particularly, the

present invention relative to using conventional ophthalmic
antiseptics and ocular surgical irrigants. The chlorine
dioxide-containing compositions useful in the present meth

invention relates to uses of compositions including e?’ective
amounts of chlorine dioxide in the eye to obtain surprising

shortly (directly) prior to use. Such precursor compositions

bene?ts without detrirnentally affecting the eye.

have relatively long shelf lives, and produce chlorine

The use of chlorine dioxide dissolved in an aqueous liquid
medium to disinfect contact lenses has previously been

dioxide-containing compositions having reliable and repro

The present invention relates to new uses of chlorine

ods can be formed from stable precursor compositions very

ducible chlorine dioxide concentrations which are effective

999, each of which is incorporated in its entirety herein by

as ophthalmic antiseptics and ocular surgical irrigants, and
are ophthalrnically acceptable.
As used herein, the term “ophthalmically acceptable”

reference. After disinfection, the contact lenses are removed

refers to any material or combination of materials which, in

suggested. See, for example, the following U.S. Patents:
US. Pat. Nos. 4,997,626; 5,279,673; 5,078,908; and 5,129,

20

the concentrations employed, has no undue detrimental
etfect on the eye or the ocular tissue with which it comes in
comfortable wear. Alternately, the disinfected contact lens
can be rinsed free of residual chlorine dioxide-containing 25 contact

from the liquid medium and placed in the eye for safe and

liquid medium and, then, placed in the eye for safe and
comfortable wear. Thus, al?rough small, residual amounts
chlorine dioxide have been found to be relatively innocuous
in the eye, no suggestion has been made regarding using
e?ective amounts of chlorine dioxide in the eye.
Various compositions have been suggested for use in the
eye to produce effects while in the eye. For example,
ophthalmic antiseptics have been used to treat a variety of

ocular infections, for example, bacterial conjunctivitis and
the like. One problem that has existed with regard to prior

In one broad aspect of the present invention, methods for
caring for a mammalian eye are provided. These caring
methods comprise administering to a mammalian eye, pref
30

erably a human eye, an etfective amount of a composition,

preferably in the form of an aqueous liquid medium, which
includes chlorine dioxide in an amount effective as an

35

antiseptic in the eye. The amount of chlorine dioxide is less
than about 50 or about 25 parts per million (ppm) by weight
of the composition. Such administering is particularly e?’ec
tive where the eye has a microbial infection, such as

bacterial conjunctivitis and/or other microbial infection,
since such administering is elfective in treating, preferably

ophthalmic antiseptic compositions is that the effective
ingredients tend to lose potency or e?ectiveness over a

period of time. Thus, such compositions have a relatively

reducing or even eliminating, the microbial infection. The

short shelf life before becoming ineffective. Higher concen
trations of the effective ingredient or ingredients can be
included in such compositions to compensate for the gradual
loss of potency. However, such higher concentrations of
active ingredients tend to have adverse e?’ects on the eye

presently useful compositions preferably have a pH in the

being treated. Clearly it would be advantageous to provide

ophthalmic antiseptic compositions which have relatively

range of about 6 to about 10 and/or are substantially iso
tonic.

In another broad aspect of the present invention, methods
of irrigating ocular tissue during ophthalmic surgery are
45

long shelf lives and/or include active ingredients which are
elfective at concentrations which do not adversely affect the
eye.

provided. Such irrigating methods comprise administering
to an area of a mammalian eye, preferably a human eye,

undergoing a surgical procedure an amount of a composition
e?’ective to irrigate the area. This composition is ophthalmi
cally acceptable and includes chlorine dioxide in an antimi

.

Another in-the-eye use of compositions has been as 50 crobially effective amount. Preferably, the administering is

surgical irrigants to effectively irrigate an ocular surgical

effective in disinfecting the ocular surgical area, that is the

area. Because the ocular surgical area is being subjected to

area of the eye coming in contact with the irrigating com

surgical trauma, it is important that the irrigant be effective
without causing any additional harm to the eye. Prior art
compositions have, for the most part, been focused on

position. Preferably the presently useful compositions
include chlorine dioxide in an eifective disinfecting amount.

The presently useful irrigating compositions are preferably
present in the form of an aqueous liquid medium, and more
preferably have a pH in the range of about 6 to about 10
and/or are substantially isotonic.
These and other aspects and advantages of the present

providing a sterile liquid, such as a buffered saline solution,
as an irrigant. Although sterile buffered saline does not
contaminate the ocular surgical area, it is relatively ineffec
tive in removing or reducing microbial contamination that
may be present ?om other sources. It would be advanta

geous to provide ocular surgical irrigants which are not only

invention will become apparent hereinafter, particularly
when considered in conjunction with the examples and

effective as irrigants but also are antimicrobially e?’ective in
the ocular surgical area.

claims.

SUMMARY OF THE INVENTION

New uses for chlorine dioxide-containing compositions in
the eye have been discovered Surprisingly, it has been found

65

DETAILED DESCRIPTION OF THE
INVENTION
The present invention is directed to new in-the-eye uses of

compositions including effective amounts of chlorine diox
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ide. Such compositions have been found to be effective as

comprise administering to an area of a mammalian eye

ophthalmic antiseptics or ophthalmic surgical irrigants while

undergoing a surgical procedure an amount of a composition

having no adverse effects on the ocular tissue coming into

effective to irrigate the area. Irrigation of an ocular area

contact with the compositions.

Methods for caring for a mammalian, preferably human,

during ophthalmic surgery is often desirable, or even
necessary, for example, to remove detached tissue, ?uids

eye are provided employing a chlorine dioxide-containing
composition as an effective antiseptic. As used herein, the

and/or other debris from the area and/or to allow the surgeon
to have an unobstructed view of the surgical area and/or to

term “antiseptic” refers to a material or combination of

otherwise facilitate the surgical procedure. The presently

materials which is e?’ective, in the concentration employed,
to kill microorganisms, for example, bacteria, with which it

useful irrigants may be employed to facilitate various ocular
10

surgical procedures, for example, the removal and/or

comes in contact. Speci?cally with regard to an ophthalmic
replacement of a natural lens in the eye, a vitrectomy, a
antiseptic, such material or combination of materials is
corneal transplant and the like.
effective to at least reduce, or even eliminate, an existing
The presently useful ophthalmic surgical irrigant compo
microbial, for example, bacterial, infection in an eye with
sitions are ophthalmically acceptable and include chlorine
which it comes in contact and/or to prevent microbial 15
dioxide in an antimicrobially effective amount. Preferably,
infections in an eye with which it comes in contact.

the above-noted administering step is effective in disinfect
ing the ocular surgical area, that is the area of the eye coming

In general, the present eye caring methods comprise
administering to a mammalian eye an effective amount of a

composition which includes chlorine dioxide in an amount
effective as an antiseptic in the eye. The amount of chlorine
dioxide is less than about 50 or less than about 25 parts per

in contact with the irrigating composition. Thus, preferably
the presently useful compositions include chlorine dioxide
20

million (ppm) by weight of the composition. Such admin
istering is particularly effective where the eye is susceptible
to or has a microbial infection, such as bacterial

conjunctivitis, since such administering is particularly e?’ec
tive in preventing or treating, preferably reducing or even
eliminating, such microbial infections.

in ten minutes or less.
25

an aqueous liquid medium, and still more preferably have a
pH in the range of about 6 to about 10 and/or are substan

tially isotonic. As described above with regard to the pres
30

nents may be included in the presently useful inigating

compositions to provide such compositions have the desired
pH values and/or tonicities and/or other bene?cial proper
35

ties.

Although any suitable concentration of chlorine dioxide
may be included in the presently useful surgical irrigating
compositions, it is preferred that the chlorine dioxide be
40

present in an amount in the range of about 0.05 to about 10,
more preferably about 0.1 to about 5 and still more prefer

ably about 0.2 to 3, ppm by weight of the composition.
The presently useful chlorine dioxide-containing surgical
irrigating compositions can be employed substantially as
prior art ophthalmic surgical irrigants have been used The
presently useful chlorine dioxide compositions are effective

useful antiseptic compositions is effective to act as an
antiseptic in the eye. The amount of chlorine dioxide is
preferably in the range of about 0.2 to about 15, more

preferably about 0.5 to about 10 and still more preferably
about 1 to about 5, ppm by weight of the composition. It has
surprisingly been found that compositions which have such
reduced concentrations of chlorine dioxide are very effective
as antiseptics in the eye.

The presently useful antiseptic compositions preferably

ently useful antiseptic compositions, buffer components
and/or tonicity adjusting components and/or other compo

does, include periodic or repeated applications of the chlo
rine dioxide-containing composition to the eye. Such peri
odic applications to eyes which are susceptible to, but do not
have, microbial infections have been found to etfectively
prevent microbial infections from occurring in such eyes. In
the event, as is preferred, the presently useful compositions
are in the form of a liquid medium, the administering
preferably comprises applying one or more drops of the
liquid medium directly to the mammalian eye.
The amount of chlorine dioxide present in the presently

The presently useful irrigating compositions are prefer
ably present in the form of a liquid medium, more preferably

The presently useful antiseptic compositions may be in
any suitable form, such as a cream, lotion, ointment, liquid
and the like, and are preferably administered directly to the
eye being cared for. Such administering can, and preferably

in an effective disinfecting amount. As used herein, a dis
infecting amount of chlorine dioxide is such amount as to
reduce the microbial burden or load by one log order in three
hours or less, preferably in one hour or less, more preferably

ophthalmic surgical irrigants, are ophthalmically acceptable
and, in addition, preferably are e?’ective to disinfect the
ocular surgical area with which the composition comes in
50

contact.

7

have a pH in the range of about 6 to about 10 and/or are
substantially isotonic. Effective amounts of buffer compo

The present methods preferably further comprise produc
ing the chlorine dioxide-containing compositions from pre

nents and/or tonicity adjusting components may be included
to provide that such compositions have the desired pH
values and/or tonicities. Buffer components and tonicity
adjusting components useful in other ophthalmic-related
compositions may be employed in the presently useful

cursor compositions including chlorine dioxide precursor
components. More preferably, this producing step occurs
directly prior to the administering steps of the present
methods. In this manner, the presently useful compositions

55

can be produced when needed, and have a consistent and

well controlled potency (effectiveness) or chemical make-up

compositions. In addition, one or more other components,
such as those known to be useful in ophthalmic-related

so as to be both effective as an ophthalmic antiseptic or an

ophthalmic surgical irrigant and ophthalmically acceptable

compositions, may be included in the presently useful com

.to avoid detrimentally affecting the eye being cared for or
the ocular area undergoing surgery.

positions in amounts etfective to provide such compositions
with one or more desired properties. For example, the form

of the presently useful compositions may be obtained andlor

The media, preferably liquid media, useful in the present

maintained using one or more of such other components, as

invention are selected to have no substantial detrimental

Methods of irrigating ocular tissue during ophthalmic

e?°ect on the eye or ocular tissue being cared for or irrigated
and to allow and even facilitate the present eye care or ocular

surgery are provided. In general, such irrigating methods

tissue irrigation. The media are preferably aqueous-based. A

?llers, emollients, surfactants and the like.

65
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particularly useful aqueous liquid medium is that: derived

residue thereof used to promote, e.g., activate, the produc

from saline, for example, a conventional saline solution or a
conventional buffered saline solution. The aqueous media
preferably have a pH in the range of about 6 to about 10,
more preferably about 6 to about 8. ‘The media preferably

tion of chlorine dioxide from the chlorine dioxide precursor

component. Thus, preferred activator components are those
which effectively promote the production of chlorine diox
ide without contaminating the ?nal useful product. This
feature reduces the risks that the useful product is irritating

have ophthalrnically acceptable tonicity levels, for example,

or otherwise harmful to the eye or ocular tissue being cared

of at least about 200 mOsmol/kg, more preferably in the
range of about 200 to about 400 mOsmol/kg.
Included among the chlorine dioxide precursor compo

for or irrigated. Particularly useful activator components
include such components which are present in a material

phase, e.g., a solid phase, which is separate from the material
phase, e.g., a liquid phase, containing the chlorine dioxide
precursor component. In this manner, the activator compo

nents suitable for use are those which are adapted to provide

for controlled formation of chlorine dioxide. Thus, such
precursors allow chlorine dioxide to be shipped and stored
with minimum loss of effectiveness. Chlorine dioxide is
formed when needed and wanted, for example, in a liquid
medium used in the present methods.

nent can be maintained separate from the resulting chlorine

dioxide-containing composition. Very useful activator com
15

At mildly acidic conditions, in particular at a pH of less

Speci?c examples of chlorine dioxide precursor compo

than about 6 and especially in the range of about 3 to about
5, the production of chlorine dioxide is elfected from the

nents include metal chlorites, such as alkali metal and
alkaline earth metal chlorites. Technical grade sodium chlo
rite is a very useful chlorine dioxide precursor component.

Chlorine dioxide-containing complexes, such as complexes
of chlorine dioxide with carbonate, chlorine dioxide with

20

bicarbonate and mixtures thereof are also included as chlo

rine dioxide precursor components. The exact chemical
composition of many chlorine dioxide precursor

components, for example, stabilized chlorine dioxide (SCD)

chlorine dioxide precursors. Any suitable acidic component
may be employed as the activator component. The primary
criteria for such acidic component is that it have the ability
to increase the acidity of the liquid medium containing
chlorine dioxide precursor su?iciently to effect formation of
chlorine dioxide from such chlorine dioxide precursor, and

25

preferably su?iciently to e?iect formation of antiseptic
amounts or disinfecting amounts of chlorine dioxide from

and the chlorine dioxide complexes, is not completely
understood. The manufacture or production of certain chlo
rine dioxide precursor components is described in McNi
cholas U.S. Pat. No. 3,278,447, which is incorporated in its

entirety herein by reference. Speci?c examples of useful

ponents include solid transition metal components.

the presently useful chlorine dioxide precursors. Such acidic
components should also have no substantial detrimental
effect on the eye or ocular tissue being cared for or irrigated.
30

SCD products include that sold under the trademark Dura

Klor by Rio Linda Chemical Company, Inc., and that sold
under the trademark Anthium Dioxide by International
Dioxide, Inc. An especially useful SCD is a product sold

under the trademark Purogene® by Bio-Cide International,
Inc.

Examples of the presently useful acidic components
include mineral acids, salts of such mineral acids, carboxylic
acids, salts of such carboxylic acids and mixtures thereof.
The mineral acids include, for example, citric acid, sulfuric
acid, hydrogen halides, phosphoric acid and the like. The
carboxylic acids include both mono- and poly-, e.g., di-, tri
and the like, carboxylic acids, and preferably include 1 to
about 10 carbon atoms per molecule. One or more non

In general, the chlorine dioxide precursor component may
be included in a medium, preferably a liquid medium, at a

hydrocarbonaceous groups, e.g., hydroxy groups, halide
groups and the like, may be appended to the carboxylic acid.

predetermined concentration, effective to produce the
desired chlorine dioxide-containing composition.

If any acid salt is employed, it is preferred that the salt be an
alkali or alkaline earth metal salt, more preferably an alkali

In one embodiment, the chlorine dioxide precursor com
ponent includes a functionality selected from carbonate, .

metal salt. Aparticularly useful group of acidic components
is selected from alkali metal hydrogen phosphates, citric
acid, lactic acid, tartaric acid and mixtures thereof.

borate, sulfate, phosphate, and mixtures thereof.
The chlorine dioxide precursor components useful in the
present invention are those which form or produce chlorine
dioxide in a liquid medium in response to at least one factor,
preferably in the presence of an activator or promoter

During chlorine dioxide generation using acid activation,
it is preferred that the liquid aqueous medium have a pH of
about 6 or less, in particular in the range of about 3 to about
5. The amount of acidic component employed is preferably

component. The presently useful compositions may further

comprise an activator component in an amount effective to 50 su?icient to provide the precursor-containing liquid medium
tive antiseptic amount or an effective antimicrobial amount

with the desired pH.
Any transition metal component capable of effecting the

of chlorine dioxide, from the chlorine dioxide precursor

formation of chlorine dioxide from a chlorine dioxide pre

effect formation of chlorine dioxide, for example, an effec

component.
Any suitable activator component may be employed to
effect the generation of chlorine dioxide ?'om the presently
useful chlorine dioxide precursor components. Examples

55

cursor in an aqueous liquid medium, preferably at a pH
between about 6 and about 10, or possibly higher, may be
employed as the activator component. The primary criteria
for such transition metal component is that it have the ability

include, acidic materials to increase the acidity of the

to effect fen-nation of chlorine dioxide from a chlorine

medium, transition metal components, oxygen-releasing
components, organic acid anhydrides, chlorine dioxide

dioxide precursor. Such metal components should also have

reducing components and the like. In addition, an electrical

being cared for or irrigated.
It is preferred that the activator component be present as
a solid, for example, to avoid contaminating the ?nal useful
product with the activator or residue thereof. In certain
embodiments, solid metals can be easily and conveniently

current can be passed through a chlorine dioxide precursor

containing liquid medium to etfect formation of chlorine

no substantial detrimental effect on the eye or ocular tissue

dioxide.
Preferably, the composition used as an ophthalmic anti 65
introduced into or removed from the chlorine dioxide
septic or as an irrigant in ocular surgical procedures is

substantially free of any activator (or other) component or

precursor-containing medium, as desired. The activator, for

5,736,165
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example, metal, component may be immobilized, or main
tained substantially stationary, relative to the precursor

In one embodiment, the activator component comprises
an organic acid anhydride component in an amount suf?cient

containing medium.

to effect formation of chlorine dioxide from the precursor.

The particular metals of interest herein are the transition

Any suitable organic acid anhydride component may be

metals and mixurre thereof, in particular from Group 111

employed. The primary criteria for such component is that it
have the ability to effect formation or generation of chlorine
dioxide from the chlorine dioxide precursor component in
the medium. Such organic acid anhydride components

metals, Group IV metals, Group V metals, Group VI metals,
Group VlI metals, Group V111 metals and mixture thereof.
Because of their high degree of effectiveness, platinum
group metals and mixtures thereof, and especially platinum
or palladium, are particularly useful. The platinum group

should also have no substantial detrimental effect on the eye
10

metals include platinum, palladium, iridium, ruthenium,

Examples of useful organic acid anhydride components
include succinic anhydride, glutaric anhydride, maleic anhy

rhodium and osmium.
The metal component or components may be present in
the metallic form and/or in a combined form as part of an

organic or inorganic compound or complex.
The amount of metal component needed to practice this
invention is to be viewed in terms of what quantity or
surface area is useful to generate a particular concentration
of chlorine dioxide in a given time and in light of the amount
of precursor present in solution.
Oxygen-releasing components useful as activator compo
nents in the present invention include both inorganic and

15

about 0.01 mole or less to about 1 mole or more per mole of
cursor.

Any suitable chlorine dioxide reducing component may
20

be used as an activator component in the present invention,
provided that it functions as described herein and has no
substantial detrimental e?’ect, for example, on the eye or
ocular tissue being cared for or irrigated. Examples of useful
chlorine dioxide reducing components include, but are not

25

limited to, sulfur-containing components, such as SH
(group)-—containing water soluble lower alcohols,

In one embodiment, the oxygen-releasing components

inorganic slats such as, for example, the sodium, potassium,
calcium, magnesium, lithium and ammonium salts of
oxygen-releasing sulfur compounds, such as, for example,

dithiothreitol, bisul?tes, thio urea, beta-mercaptoethanol,

2-mercaptopropionic acid, 2-mercapto-propionylglycine,
Z-mercaptoethylaminehydrochloide, dithioerythritol,
sul?tes, pyrosul?tes, thiosulfates, dithionites, glutathione

the perthiosulfates (S2054), the persulfates ($054), the
peroxysulfates, such as the peroxymonosulfates (HSO5“1)
and the peroxydisulfates (8208-2), and mixtures thereof.

and the like; N-acetylcysteine; acetylcysteine; cysteine

A particularly preferred oxygen-releasing component is
potassium peroxymonosulfate (KHSO5) and the preferred

hydrochloride ethyl ester; homocysteine; carbamoylcys
teine', cysteine; cysteine hydrochloride; cysteinyl calycine;

form of this component is the triple salt which is a combi

nation of potassium peroxymonosulfate (KHSOS), potas
sium hydrogen sulfate (KHSO4) and potassium sulfate
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(K2804). This composition is an acidic, Water soluble,

oxygen releasing powder which is odorless, white, granular,

and the like and mixtures thereof. A particularly useful
chlorine dioxide reducing component is selected from
thiosulfates, for example, alkali metal thiosulfates and
hydrogen thiosulfate and mixtrn'es thereof.
I The amount of chlorine dioxide reducing component
employed should be such as to be eifective to eifect forma
tion of chlorine dioxide, in a chlorine dioxide precursor

stable and free ?owing. Other alkali metal, e. g., sodium, and
ammonium salts are also useful.

Among useful organic peroxy compounds are the ali
phatic and aromatic percarboxylic acids based on the radical

containing medium in which the chlorine dioxide reducing
component is located. The chlorine dioxide reducing com
ponent is preferably present in an amount less than that
45

amount e?ective to reduce all the potential chlorine dioxide
formable from the chlorine dioxide precursor in the liquid
medium. ‘The chlorine dioxide reducing component may be
present in an amount in the range of about 0.01 mole or less
to about 0.5 mole or more per mole of potential chlorine
dioxide present as chlorine dioxide precursor in the medium.

Organic peroxy compounds are preferably the aliphatic or
aromatic percarboxylic acids and their alkali metal and

ammonium salts. Examples of the aliphatic peracids include
peracetic acid, perpropionic acid, up to perlauric acid. The

Particularly useful results are achieved using amounts of
chlorine dioxide reducing component in the range of about
0.01 mole to about 0.1 mole per mole of potential chlorine
dioxide present as chlorine dioxide precursor in the medium

preferred peracids are aromatic such as perbenzoic acid and

nuclear substituted perbenzoic acids, especially those having
melting points above 50° C. Especially preferred is
p-methoxyperbenzoic acid.
The amount of oxygen-releasing component employed

dride and the like and mixtures thereof. The organic acid
anhydride or anhydrides are preferably present during the
chlorine dioxide producing step in an amount in the range of

potential chlorine dioxide present as chlorine dioxide pre

organic peroxy compounds.
which may be used in the present invention are water soluble

or ocular tissue being cared for or irrigated.

The following non-limiting examples illustrate certain
55

features of the present invention.

should be such as to be e?’ective to effect formation of an

EXAMPLE 1

effective amount of chlorine dioxide in the chlorine dioxide

ponent is preferably present, for example, during the chlo

A conventional borate-bulfered saline solution is selected.
To this solution is added a stabilized chlorine dioxide

rine dioxide production, in an amount in the range of about

product (a chlorine dioxide precursor), sold by Bio-Cide

0.01 mole or less to about 1 mole or more per mole of

International Inc. under the trademark PUROGENE®. The
amount of stabilized chlorine dioxide product added is

precursor-containing medium. The oxygen-releasing com

potential chlorine dioxide present as chlorine dioxide pre
cursor in the medium. Particularly useful results are

achieved using oxygen releasing component in the range of
about 0.01 mole to about 0.1 mole per mole of potential
chlorine dioxide present as chlorine dioxide precursor in the
medium.

su?icient to produce 5 ppm (by weight) of chlorine dioxide
in the solution if all the stabilized chlorine dioxide product
65 is converted to chlorine dioxide. The resulting solution has

a pH of about 7.3, is substantially isotonic, and is ophthalmi

cally acceptable.

5,736,165
10
A dispensing bottle is provided which includes a reservoir
in which 50 ml of the above-noted solution is located. This
bottle also includes an outlet tip through which the solution

must pass when exiting the bottle. Located in this outlet tip
are polyethylene beads on which palladium is deposited The

includes chlorine dioxide in an amount e?’ective as an

antiseptic in said eye, said amount of chlorine dioxide
being less than about 50 ppm by weight of said com

position.
5

beads contain about 0.01% by weight palladium.
The palladium-containing polyethylene beads are present
in an amount so that upon tipping the dispensing bottle
upside down drops of the above-noted solution pass over the
beads and exit the bottle. By passing over the heads, a
portion of the stabilized chlorine dioxide product is con
verted to chlorine dioxide so that the solution exiting the

2. The method of claim 1 wherein said composition is in
the form of an aqueous liquid medium.
3. The method of claim 2 wherein said composition has a
pH in the range of about-6 to about 10.
4. The method of claim 3 wherein said composition is

substantially isotonic.

dioxide-containing solution has no detrimental effect on the
eyes. In particular, no irritation or discomfort is apparent

5. The method of claim 1 which further comprises pro
ducing said composition from a precursor composition
including a chlorine dioxide precursor component.
6. The method of claim 5 wherein said producing step
occurs directly prior to said applying step.
7. The method of claim 5 wherein said composition is
substantially free of any component or residue thereof used
to promote the production of chlorine dioxide from said
chlorine dioxide precursor component.
8. The method of claim 1 wherein said composition

from using this solution. After a period of time, for example,
in the range of about 3 to 5 days, the bacterial conjunctivitis

0.2 to about 15 ppm by weight.

bottle contains 2.5 ppm by weight of chlorine dioxide.
A human patient having bacterial conjunctivitis in both

eyes uses the solution in the dispensing bottle as follows. 15

Three times daily, the patient places three drops of the
above-noted chlorine dioxide-containing solution directly
from the dispensing bottle into each eye. The chlorine

is substantially alleviated as a result of placing the chlorine
dioxide-containing solution in the eyes.
The above-noted procedure is continued until the bacterial

includes an amount of chlorine dioxide in the range of about

9. The method of claim 1 wherein said composition
includes an amount of chlorine dioxide in the range of about
25

infection is completely resolved.

has a microbial infection and said applying is effective in

treating said microbial infection.

EXAMPLE 2

11. The method of claim 1 wherein said applying com

prises direct topical installation of said composition into said

A larger quantity of the above-noted stabilized chlorine
dioxide product-containing borate buffered saline solution is
prepared. This solution is sterilized.
A surgical procedure to remove the diseased natural lens
from a human eye is conducted. As part of this surgical
procedure, a liquid is used to irrigate the ocular tissue
e?’ected by the surgery, for example, to aid in the removal of
the lens.
Approximately 1000 ml of the above-noted stabilized
chlorine dioxide product-containing solution is passed over

mammalian eye.
12. The method of claim 1 wherein said applying is

repeated.
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position e?’ective to irrigate said area, said composition

being ophthalrnically acceptable and including chlorine
dioxide in an antimicrobially e?rective amount.

14. The method of claim 13 wherein said administering is
eifective in disinfecting said area.
15. The method of claim 13 wherein said composition is
an aqueous liquid medium
16. The method of claim 15 wherein said composition has
a pH in the range of about 6 to about 10.
17. The method of claim 16 wherein said composition is

is deposited. This causes a portion of the stabilized chlorine
dioxide product to be converted to chlorine dioxide. A

chlorine dioxide-containing solution containing 2.5 ppm by
weight of chlorine dioxide is produced and is collected in a
sterile container ready for use as a surgical inigant. This
chlorine dioxide-containing solution is used as an irrigant in

the lens removal surgical procedure.

substantially isotonic.

It is found that the solution is effective as a surgical

18. The method of claim 13 which further comprises
producing said composition from a precursor composition
including a chlorine dioxide precursor component.
19. The method of claim 18 wherein said producing step

irrigant. Further, the ocular tissue which comes in contact

with this chlorine dioxide-containing irrigating solution is
not detrimentally a?’ected by this solution. In addition,
because of the chlorine dioxide present in the solution, the
ocular surgical area which comes in contact with the irrigant

While this invention has been described with respect to
various speci?c examples and embodiments, it is to be
understood that the invention is not limited thereto and that
it can be variously practiced within the scope of the follow

ing claims.

13. Amethod of irrigating ocular tissue during ophthalmic
surgery comprising:
administering directly to an area of a mammalian eye
undergoing a surgical procedure an amount of a com

polyethylene beads on which palladium (0.01% by weight)

is e?’ectively disinfected, thus reducing the risk of post
surgical infection.

0.5 to about 10 ppm by weight
10. The method of claim 1 wherein said mammalian eye

occurs directly prior to said applying step.
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20. The method of claim 18 wherein said composition is
substantially free of any component or residue thereof used
to promote the production of chlorine dioxide from said
chlorine dioxide precursor component.
21. The method of claim 13 wherein said composition
includes an amount of chlorine dioxide in the range of about

0.05 to about 10 ppm by weight.
22. The method of claim 13 wherein said composition

What is claimed is:

includes an amount of chlorine dioxide in the range of about

1. A method of caring for a marmnalian eye comprising:
applying directly to a mammalian eye an effective, oph
thalmically acceptable amount of a composition which

0.1 to about 5 ppm by weight.

