
0 110609 Description This invention relates to the use of hydrogen peroxide
in disinfection regimens, especially for devices or articles employed in
medical applications, and to a means for dissipating residual hydrogen
peroxide which may be present on or absorbed in the treated substance or
items after disinfection is completed. More particularly, this invention
deals with the use of sodium pyruvate to neutralize residual hydrogen 5
peroxide on surfaces or remaining with articles and devices which have been
disinfected through contact with dilute aqueous solutions of hydrogen
peroxide or hydrogen peroxide producing compositions. The effectiveness of
hydrogen peroxide as a general disinfectant and its use as a germicidal
agent in disinfecting a broad range of articles and devices employed in
medical applications is well known. Plastic nebulizers, contact lenses,
dental appliances, catheters and syringes are but a few of such articles.
10 However, where a residual amount of hydrogen peroxide remains with such
articles after treatment, the application of that article to living tissue
may cause cellular damage or. at the very least, a significant amount of
irritation to the patient. This is particularly true where the disinfected
items are partially or entirely made from materials that may adsorb or
absorb the hydrogen peroxide solution. Soft contact lenses are an important
case in point because the very property which allows them to become soft by
15 absorbing up to 150 % by weight of water also permits substances which
might otherwise be used for cleaning and or sterilization to be absorbed
and even concentrated in the lens. When the contact lens is then placed on
the eye such substances may be released to irritate and/or harm the
sensitive tissues of the conjunctivae or cornea. In the past when hydrogen
peroxide has been utilized in disinfection regimens, various means have 20
been proposed for the neutralization or dissipation of residual hydrogen
peroxide. Of course, the simplest but least convenient and perhaps most
time consuming method is to simply allow the treated surface to air dry.
Another method has been to rinse the treated surfaces with an alkaline
solution since hydrogen peroxide is less stable in such an environment. It
is also well known that copious rinsing with water or a salt solution will
dilute any residual hydrogen peroxide, but as suggested above this approach
does not 25 work satisfactorily with plastic components such as a soft
contact lens which can absorb the hydrogen peroxide into its matrix.
Attempts to dissipate residual hydrogen peroxide from the matrix of such
contact lenses have included the incorporation of catalase or peroxidase in
the rinsing/storage fluid, but enzymes are proteins which tend to adsorb to
the surface being treated, thus diminishing the optical suitability of the
lens. A more recent approach to removing residual hydrogen peroxide from
contact lenses has been 30 the incorporation of a platinum catalyst in a
storage solution after the disinfection step, e. g., see U.S.-A- 3912 451.
Unfortunately, the solid catalyst has a finite useful life and has to be
replaced periodically. Furthermore, such catalysts yield undesirable ions
into the lens storage solution and these. e. g., ions such as platinum
ions, can have an adverse affect on normal corneal physiology. The present
invention represents a significant and unique departure for such concepts
and, in a 35 process for sterilizing surfaces and articles or devices with
hydrogen peroxide, provides a convenient means for decomposing and removing
any residual hydrogen peroxide remaining thereafter with such objects.
Summary of the disclosure 40 In its broadest aspect this invention
comprises the treatment of any bacteria contamined object or surface with
hydrogen peroxide to effect sterilization and thereafter removing any
hydrogen peroxide remaining with the treated item by contacting it with a
sterile aqueous solution containing pyruvic acid or any water soluble salt
thereof, including sodium pyruvate, in an amount which is effective to
react with 45 and decompose the hydrogen peroxide. The invention is
particularly applicable to any article or device used in medical technology
or in the food industry which may be treated with hydrogen peroxide and
from which it is important to remove any residual hydrogen peroxide. The
invention is specifically important in disinfection regimens for contact
lenses and indeed for any article or device used in medical applications
which is made in whole or in part from polymeric materials which can adsorb
or absorb 50 hydrogen peroxide. In a preferred embodiment the articles to
be treated are processed by initially contacting them with a sterilizing
aqueous solution of hydrogen peroxide or a solution including a hydrogen
peroxide producing compound, and then immersing the sterilized article in a
second sterile aqueous solution containing a sufficient amount of sodium
pyruvate or any water-soluble salt of pyruvic acid to cause decomposition
and neutralization of the residual hydrogen peroxide. More specifically,
the 55 concentration of sodium pyruvate required to neutralize hydrogen
peroxide is based on a 1 : 1 molar, ratio. Where soft contact lenses are
being disinfected, the preferred amount of sodium pyruvate will be
determined according to the following formula: A x B x C x 0.323 60
mg/ml Sodium Pyruvate = D 2 



0 110 609 wherein: A = wt. of lens in grams B = percent hydration of lens C
= percent H202 D = volume of disinfecting case in ml The formula is
based-on an exact stoichiometric reaction. 10
Detailed description of the invention The method of this invention
essentially relates to the use of a sufficient amount of a sodium pyruvate
solution to effectively neutralize hydrogen peroxide contained in an
aqueous sterilizing solution, or to dissipate and remove residual hydrogen
peroxide from a surface or from within an object which has been 15
previously treated with such a sterilizing solution. In one embodiment this
method comprises a first step of contacting the object to be sterilized
with an aqueous solution containing either hydrogen peroxide itself or a
hydrogen peroxide yielding compound. Representative examples of such
hydrogen peroxide yielding compounds include metal peroxides,
percarbonates, persulphates, perphosphates, peroxyacids, alkylperoxides,
acylperoxides, peroxyesters and perborates such as alkali metal perborates.
Mixtures of 20 two or more of these substances can also be used in
preparing the sterilizing solution. However, in the usual case the solution
will contain equivalent hydrogen peroxide, as such, in amounts ranging from
1 to 10 % by weight, preferably 1 % to 5 %, and most preferably 3 % by
weight, based on the total volume of the solution. Sterilization of most
articles, including contact lenses, is usually accomplished by exposure to
the hydrogen peroxide solution for about ten minutes. The terms
Sterilizing  or  sterilization  are 25 used in the present invention to
mean the rendering non-viable of substantially all pathogenic bacteria of
the type typically found including Gram negative and Gram positive bacteria
as well as fungi. The neutralizing solution used in this invention
comprises sodium pyruvate, a well known compound which is commercially
available from a number of sources. In accordance with the present
invention the concentration of sodium pyruvate required to neutralize the
hydrogen peroxide used in sterilizing 30 surfaces and articles or devices
is based on a 1 : 1 molar ratio as derived from the following chemical
reaction: [err] 35     This 1 :1 molar ratio allows one to illustrate
graphically the concentrations of sodium pyruvate needed to just neutralize
H202 concentrations of 1 % to 6 %. For example, in the attached Figure 1
the calculations are based on complete uptake by a pair of Permalens[err],
contact lenses (available from Cooper Laboratories) which have been found
experimentally to weigh approximately 0.1 gram, and are hydrated to a 70 %
water content which are assumed to be the worst case for peroxide uptake.
The chart gives the 40 mg of sodium pyruvate necessary to neutralize the
peroxide taken up by the Permalens[err]. To calculate the concentration of
sodium pyruvate expressed as mg/ml one divides mg of sodium pyruvate by the
volume of the disinfecting case. For example, if one uses 3 % [err] then
approximately 6.8 mg of pyruvate is needed for neutralization. And if one
uses a disinfecting case of total volume of 3 ml, then the concentration
needed is 2.3 mg/ml of sodium pyruvate. 45     A general formula when using
other lenses is: mg/ml Sodium Pyruvate -A x B x C x 0.323 D 50 wherein: A =
wt. of lens in grams B = percent hydration of lens C = percent H202 55
D = volume of disinfecting case in ml. The formula is based on an exact
stoichiometric reaction. The aqueous sodium pyruvate solution may be
prepared by a simple mixing of the components at room temperature. A
preferred aqueous solution comprises about 0.5 % to about 5 % by weight
sodium pyruvate. 60     The water used in the sterilizing and neutralizing
solutions can be ordinary tap water, but preferably water purified by
distillation, filtration, ion-exchange or the like is used. It is
especially desirable to use purified water, when the article to be cleaned
is a hydrophilic gel contact lens or other plastic prosthetic which makes
direct contact with living tissue. Also, where hydrophilic contact lenses
are being treated it may be important to control the tonicity of the
neutralizing solution so that it is compatible, e. g., isotonic, 65 with
human serum and tear fluid. That is to say, the solution should be
formulated to contain the same salt 3   



0 110 609 concentration as that present in the serum and tear fluid of the
user. The normal tonicity of human serum and tear fluid is 285-310
milliosmoles/kg which is equivalent to approximately 9.0 grams of sodium -
chloride per liter of fluid. Tonicity control and removal of residuals can
be achieved by use of isotonic solutions which contain approximately 0.9 %
sodium chloride, or other salt or mixture of salts having a tonicity
approximately equivalent to that of 0.9 % sodium chloride. Deviations of
plus or minus 20 % (i. e.. 232-348 milliosmoles/kg) can be made. but any
greater deviation would cause undesirable differences in osmotic pressure
between the natural fluids of the eye and the hydrophilic gel lens. As will
be apparent to those of ordinary skill in the art, any soluble salt or
mixture of salts compatible. with ocular tissue can be used to provide the
desired tonicity, although sodium chloride. potassium 1o chloride, or
mixtures thereof, are preferred. It is to be understood, however, that one
or more essentially neutral water-soluble alkali metal salts can be
substituted in whole or in part for the sodium or potassium chloride. Thus,
other alkali metal chlorides or alkaline earth metal chlorides such as
calcium chloride and magnesium chloride can be used. Other salts such as
sodium acetate, sodium sulfate, potassium sulfate, sodium tetraborate,
sodium citrate, sodium phosphate, and potassium phosphate may also be
useful. 15    In the usual case the sodium pyruvate solution will also
include a preservative and in most instances any compound which is
acceptable for medical applications may be utilized. Where the treated
object is for use in the eye, the preservative compound must be
ophthalmologically acceptable, Representative examples of such a compound
include sorbic acid, edetate salts such as di-, tri-, or tetra-sodium
ethylene diamine tetraacetate. benzalkonium chloride, phenylmercuric
acetate or nitrate, benzylalcohol, 20 chlorobutanol and sodium thimerosal.
In the preferred method of using this invention with hydrophilic contact
lenses, the wearer of such lenses removes them from his eyes and places
them in a suitable container with a sufficient amount of a 3 % hydrogen
peroxide solution to cover the lenses. The lenses are allowed to soak for
at least about 5 minutes, preferably 10 minutes, to achieve 99.9 percent
kill of bacteria. The lenses are then removed from 25 the container and the
sterilizing solution discarded. The lenses arer then placed back in the
container and immersed in the sodium pyruvate solution for about the same
length of time as given in the sterilizing step. The lenses are washed with
a sterile aqueous, isotonic, saline solution after which they are ready for
wearing. Other articles within the purview of the invention may be treated
in like manner, although it should be 30  emphasized that the neutralizing
sodium pyruvate solution may be applied directly to a surface treated with
the sterilizing hydrogen peroxide solution or. where an object is immersed
therein, to the sterilizing solution itself in the same container. This
invention can be used in connection with the disinfection of a variety of
articles and devices such as hard and soft contact lenses, catheters,
dressings surrounding indwelling catheters, naso-gastric 35 tubes,
endotracheal tubes and surgical instruments. Indeed, this invention may be
used in any case where a hydrogen peroxide solution may be employed in
disinfection and the removal of residual hydrogen peroxide is important.
The following examples will further illustrate the invention. 40
Example 1 The following is a specific microbiological example of the
disinfection of soft contact lenses followed by neutralization with sodium
pyruvate. The sodium pyruvate solution has the following composition: 45
Neutralizing solution Poloxamer 407[err]
1.0 % Sodium Chloride
0.2% Potassium Chloride
0.1% 50     Sorbic Acid
0.2% Sodium Borate
0.22% Edetate Disodium
0.1 % Boric Acid
1.0 % Sodium Pyruvate
0.5 % 55     Purified Water
0.S. To demonstrate the disinfection procedure. Aquaflex[err] soft contact
lenses were inoculated with 1.1 x 1.06 colony forming units (CFU) of
Pseudomonas aeruginosa ATCC #9027 suspended in a menstruum of fetal calf
serum containing 106 killed yeast cells per ml. This menstruum simulates an
60 organic load consisting of normal tears (the soluble serum portion) and
sloughed off skin cells, cosmetics and hair (the particulate yeast cell
portion). The inoculated lenses were cleaned in the palm of the hand for 20
seconds with Pliagel[err], a surfactant cleaner commercially available from
Copper Laboratories, Inc. The Pliagel[err] was rinsed from the lenses using
one bottle of Unisol[err], unit dose saline, 15 ml, commercially available
from Cooper Laboratories, Inc. 65     Eight lenses were subdivided into
four sets of two each following the above treatment. Two lenses 



4    0 110 609 were soaked in 3 % [err] for 1 0 minutes then cultured in
nutrient broth for five days at [err] ; neither lens exhibited growth
indicating disinfection. Two other lenses were soaked in the neutralizing
solution for 10 minutes then cultured ; one lens exhibited growth.
indicating lack of disinfection. Two lenses were soaked in 3 % H202 for 10
minutes followed by soaking for 0.5 minutes in the neutralizing solution
then 5 cultured ; neither exhibited growth indicating the disinfecting
regimen   was effective. Two additional lenses were soaked for 10 minutes
in premixed 3 % [err] and the neutralizing solution combined in a ration of
1 :13 then cultured ; one lens exhibited growth, indicating the
neutralization of [err] by the neutralizing solution. Two incubated,
untreated lenses exhibited growth when cultured (positive controls) and two
uninoculated, untreated lenses did not exhibit growth when cultured
(negative controls). 1o Example 2 The following is an example of the
disinfection of gauze wound dressings followed by neutralization with
sodium pyruvate solution. The pyruvate solution has the same composition as
given in the previous 15 example. To demonstrate the disinfection
procedure, eight pieces of sterile gauze, two inch square, were inoculated
with 1.1 x [err] CFU of Pseudomonas aeruginosa ATCC #9027 suspended in
organic load. Two pieces of gauze were soaked in 3 % [err] for 1 0 minutes
then cultured in nutrient broth for five days at 32- [err]  neither one
exhibited growth, indicating disinfection. Two other pieces of gauze were
soaked in 20 the neutralizing solution for 10 minutes then cultured: both
pieces exhibited growth, indicating lack of disinfection. Two pieces of
gauze were soaked in 3 % [err] for 10 minutes followed by soaking for 0.5
minutes in the neutralizing solution, then cultured ;neither one exhibited
growth, indicating the disinfecting   regimen was effective. Two additional
pieces of gauze were soaked for 10 minutes in preximed 3 % [err] and the
neutralizing solution combined in a ratio of 1 : 13. then cultured ; both
pieces 25  of gauze exhibited growth, indicating the neutralization Of
[err] by the neutralizing solution, thereby preventing disinfection. Two
inoculated untreated pieces of gauze exhibited growth when cultured
(positive controls) and two uninoculated, untreated pieces of gauze did not
exhibit growth when cultured (negative controls). It is readily apparent
from this example that any and all types of wound dressings can be
disinfected 3o  and neutralized to become biocompatible with injured
tissues by using the [err] system. The dressings include those used around
indwelling catheters and the disinfection procedure can be done in some
instances without removing the dressing. Example 3 35 The following is an
example of the disinfection of catheters followed by neutralization with
sodium pyruvate solution. The pyruvate solution has the same composition as
given in the previous example. To demonstrate the disinfection procedure,
eight catheters were inoculated with 1.1 x [err] CFU Pseudomonas aeruginosa
ATCC #9027 suspended in organic load. The catheters consisted of (5.24 cm
40  (six-inch) sections of Tygon tubing 0.79 mm (1/32) ID, 2.38 mm (3/32)
OD, 0.79 (1/32) Wall) each connected to 21 gauge, 3.81 cm (1 112 inch) long
needle. The inoculum was aspirated into the catheter by connecting the
needle to a one ml syringe. Two of the inoculated catheters were immersed
in and flushed with 3 % [err] for 10 minutes theh cultured in nutrient
broth for five days at [err] ; neither catheter exhibited growth,
indicating disinfection. The other two catheters were soaked in the
neutralizing solution for 10 45  minutes then cultured ; both catheters
exhibited growth, indicating lack of disinfection. Two catheters were
soaked for 10 minutes in H202 followed by soaking for 0.5 minutes in the
neutralizing solution, then cultured ; neither one exhibited growth,
indicating the disinfecting "regimen   was effective. Two additional
catheters were soaked for 10 minutes in premixed 3% H202 and the
neutralizing solution combined in a ratio of 1 : 13. and cultured. Both
catheters exhibited growth, indicating the neutralization 5o  of [err] by
the neutralizing solution, thereby preventing disinfection. Two inoculated,
untreated catheters exhibited growth when cultured (positive controls) and
two uninoculated, untreated catheters did not exhibit growth when cultured
(negative controls). It follows from this example that any and all
catheters compatible with 3 % [err] and sodium pyruvate can be disinfected
and neutralized by this system to become biocompatible with mucous
membranes. 55  This system can be especially useful during surgery where,
for example, a catheter, e. g., Swan-Genz, is contaminated during
manipulation and must be disinfected before reuse. This
disinfection-neutralization system may also be useful in emergency rooms
during similar situations. Furthermore, it follows from this example that
medical tubing, such as naso-gastric tubes, can be disinfected and
neutralized either in place or for reuse. In addition, the blade portion of
an endotracheal 



6o  tube can be disinfected and neutralized for reuse in emergency room
situations. Since the outside and fluid path of catheters and tubes can be
disinfected and neutralized by this system, one can extend its use to
medical instruments in general, especially during in-use situations. These
situations may arise in operating or emergency rooms where surgical
instruments need to be reused. 65     Other situations that may require
reuse of medical instruments include those occurring in dental 5    0 110
609 offices. That is to say, dental devices such as dentures, bite plates
and braces may be disinfected and neutralized by this system. Use of this
system may, also be extended to other medical devices such as [err] and
nebulizers. 5                                          Example 4 The
following is an example of the time required to neutralize H202 with sodium
pyruvate. Approximately equal molar ratios of the two ingredients were
allowed to react for five minutes. The volume of 3 % H202 (equivalent to
0.88 molar) used ion the reaction was one ml. The volume of 10 1.1 % sodium
pyruvate (equivalent to 0.1 molar) used in the reaction was 10 ml. The
composition of the sodium pyruvate solution was as follows: Sorbic Acid
0.1 % Sodium Pyruvate
1.1 % 15     Disodium Edetate
0.1 % Sodium Chloride
0.6 % Potassium Chloride
0.2% Sodium Borate
0.22% Poloxamer 4070
1.0 % 20     Thimerosal
0.001 % Purified Water
Q.S. The amount of residual peroxide remaining in solution after the
reaction time was found to be less than 500 ppm as determined by the
potassium dichromate [err] test, as referenced in Gasset, A.R. et 25  al.,
" Hydrogen Peroxide Sterilization of Hydrophilic Contact Lenses , Arch.
Ophthalmol. 93: 412-415, June 1975. Therefore, the neutralization time of
3% H202 by 1.1 % sodium pyruvate mixed together in a 1 : 10 v/v ratio
appears to be less than five minutes. Example 5 30 The following example
demonstrates the safety of the sodium pyruvate solution to ocular tissue.
The composition of the neutralizing solution is given in Example 1. The
irritating potential of the neutralizing solution compared to saline was
evaluated in rabbit eyes. The neutralizing solution was instilled hourly
for an eight hour period into the right eyes of six rabbits. 35  Saline was
instilled simultaneously into the left eyes of the six rabbits. Each eye of
each rabbit was examined periodically throughout the 72-hours of
observation both macroscopically and with the slit lamp. No evidence of
conjunctival, iridal, or corneal irritation was seen in any eye at any time
throughout this study. This acute, multiple-exposure, ocular safety study
demonstrates that the neutralizing solution 40 is non-irritating to rabbit
ocular tissue. Example 6 This example demonstrates the safety of the
disinfection-neutralization system for use with soft 45  contact lenses.
The sodium pyruvate solution has the same composition as given in Example
1. Three groups of six rabbits each wore a Permalens[err] soft contact lens
in the right eye for a one hour wearing period. Group I wore lenses which
had been soaked in 3 % [err] Group 11 wore lenses which had been soaked in
the neutralizing solution, and Group III wore lenses which had been soaked
in 3 % H202 and then soaked in the neutralizing solution. All lenses were
soaked in each test material for ten minutes. so  After lens removal, both
eyes ware examined macroscopically and with the slit lamp periodically
during the 72-hour observation period. Macroscopic examinations of lens
wearing eyes in Group I revealed mild to moderate conjunctival irritation.
iris irritation. and mild to moderate corneal opacity in all rabbits. These
signs of ocular irritation persisted throughout the study with no
significant change except in the case of conjunctival irritation. At 55
hour 24, conjunctival chemosis and discharge had subsided but moderate to
severe redness was noted. However, by hour 72, no chemosis or discharge was
seen and redness had subsided to mild or moderate. Slit lamp examinations
of lens wearing eyes in Group I revealed moderate dilation of the vessels
of the conjunctiva, nictitating membrane and scleral/limbal tissue. In
addition, all rabbits had moderate 



corneal opacity with staining and moderate injection of iridal vessels.
These signs persisted throughout 6o  the study with no significant change
with the exception of the nictitating membrane. By hour 72, all rabbits
exhibited only mild nictitating membrane irritation. Macroscopic and slit
lamp examinations of lens wearing eyes in Group II and III showed no signs
of ocular irritation throughout the study. Macroscopic and slit lamp
examinations of non-lens wearing eyes in all groups revealed no 65
remarkable signs of irritation at any time during the study. 6    0 110 609
It readily follows from this example that any and all types of contact
lenses (soft, hard or gas permeable lenses) can be safely used in the eye
when exposed to this disinfection-neUtralization system. While the
invention has been described principally with respect to aqueous solutions
of hydrogen peroxide and pyruvic acid salts, especially sodium pyruvate. it
should be clear that this invention encompasses the use of such pyruvate
compounds or hydrogen peroxide yielding compounds in solid form. For
example. a kit may comprise a container including an appropriate amount of
solvent, preferably purified water, a sufficient amount of a solid,
hydrogen peroxide yielding compound such that when dissolved in the solvent
it provides an effective sterilizing solution. and a sufficient amount of
pyruvate to decompose and neutralize any residual hydrogen peroxide which
exists after sterilization of the treated lo  object. Claims 15     1. A
method for sterilizing surfaces which come into contact with living tissue
in which said surface is contacted with an aqueous medium containing a
sterilizing amount of hydrogen peroxide or a solution containing a hydrogen
peroxide-producing coumpound, characterised by subsequently contacting said
surface with an amount of pyruvic acid or a water-soluble salt thereof
effective to destroy any residual hydrogen peroxide. 20     2. A method
according to claim 1 wherein said pyruvic acid or salt thereof is contained
in a sterile aqueous solution. 3. A method according to claim 2 wherein
said water soluble salt is sodium pyruvate and is employed in a
concentration of from 0.5 to 5 % by weight of sodium pyruvate. 4. A method
according to any one of the preceding claims wherein said surface is
sterilised by 25  contact with an aqueous solution containing from 1 % to 5
% by weight of hydrogen peroxide, based on the total -volume of the
solution. 5. A method according to claim 3 wherein said aqueous medium
containing hydrogen peroxide is a 3 % by weight solution of hydrogen
peroxide and said sterile aqueous solution of sodium pyruvate contains 5 to
50 milligrams of sodium pyruvate per milliliter. 30     6. A method
according to any one of the preceding claims which is applied to the
sterilisation of hydrophilic contact lens. 7. A method according to claim 6
which is conducted within a disinfecting case and the amount of sodium
pyruvate is determined according to the following formula: 35
A x B x C x 0.323 [err] wherein 40     A = weight of lens in grams B =
percent hydration of lens C = percent H202 D = volume of disinfecting case
in ml. 45     8. A sterilization system for decontaminating articles and
devices which come into contact with living tissue comprising (a) an
aqueous hydrogen peroxide sterilizing solution, and (b) a neutralizing,
sterile, aqueous solution comprising a sufficient amount of pyruvic acid or
a water- soluble salt thereof effective to neutralize the hydrogen peroxide
contained in said sterilizing solution. 50     9. A sterilization system
according to claim 8 wherein the neutralizing solution contains from 0.5 to
5 % by weight of sodium pyruvate or equivalent amount of the acid or other
water-soluble salt. 10. A sterilization kit for articles which come into
contact with living tissue comprising a) a container containing a
sufficient amount of a hydrogen peroxide-yielding compound effective, when
dissolved in a selected volume of water whereby a sterilizing solution is
produced, to sterilize a 55  treated article, and b) a container containing
a sufficient amount of a water-soluble pyruvic acid salt effective to
decompose any hydrogen peroxide existing in said sterilizing solution after
sterilization is complete. 



11. A kit according to claim 11 wherein said hydrogen peroxide-yielding
compound is selected from peroxides, percarbonates, persulfates,
perphosphates, peroxyacids, alkylperoxides, acylperoxides, 60  peroxyesters
and perborates. Patentanspruche 65     1. Verfahren zur Stabilisierung
einer mitteis Wasserstoffperoxid behandelten Oberflache, welche 7    0 110
609 It readily follows from this example that any and all types of contact
lenses (soft. hard or gas permeable lenses) can be safely used in the eye
when exposed to this disinfection-neutralization system. While the
invention has been described principally with respect to aqueous solutions
of hydrogen peroxide and pyruvic acid salts. especially sodium pyruvate, it
should be clear that this invention encompasses the use of such pyruvate
compounds or hydrogen peroxide yielding compounds in solid form. For
example. a kit may comprise a container including an appropriate amount of
solvent, preferably purified water, a sufficient amount of a solid.
hydrogen peroxide yielding compound such that when dissolved in the solvent
it provides an effective sterilizing solution, and a sufficient amount of
pyruvate to decompose and neutralize any residual hydrogen peroxide which
exists after sterilization of the treated 10  object. Claims 15     1. A
method for sterilizing surfaces which come into contact with living tissue
in which said surface is contacted with an aqueous medium containing a
sterilizing amount of hydrogen peroxide or a solution containing a hydrogen
peroxide-producing coumpound, characterised by subsequently contacting said
surface with an amount of pyruvic acid or a water-soluble salt thereof
effective to destroy any residual hydrogen peroxide. 20     2. A method
according to claim 1 wherein said pyruvic acid or salt thereof is contained
in a sterile aqueous solution. 3. A method according to claim 2 wherein
said water soluble salt is sodium pyruvate and is employed in a
concentration of from 0.5 to 5% by weight of sodium pyruvate. 4. A method
according to any one of the preceding claims wherein said surface is
sterilised by .25 contact with an aqueous solution containing from 1 % to 5
% by weight of hydrogen peroxide. based on the total-volume of the
solution. 5. A method according to claim 3 wherein said aqueous medium
containing hydrogen peroxide is a 3 % by weight solution of hydrogen
peroxide and said sterile aqueous solution of sodium pyruvate contains 5 to
50 milligrams of sodium pyruvate per milliliter. 30     6. A method
according to any one of the preceding claims which is applied to the
sterilisation of hydrophilic contact lens. 7. A method according to claim 6
which is conducted within a disinfecting case and the amount of sodium
pyruvate is determined according to the following formula: 35
A x B x C x 0.323 mgiml sodium pyruvate = D wherein 40     A = weight of
lens in grams B = percent hydration of lens C = percent H202 D = volume of
disinfecting case in ml. 45     8. A sterilization system for
decontaminating articles and devices which come into contact with living
tissue 'comprising (a) an aqueous hydrogen peroxide sterilizing solution.
and (b) a neutralizing, sterile. aqueous solution comprising a sufficient
amount of pyruvic acid or a water- soluble salt thereof effective to
neutralize the hydrogen peroxide contained in said sterilizing solution. 50
9. A sterilization system according to claim 8 wherein the neutralizing
solution contains from 0.5 to 5 % by weight of sodium pyruvate or
equivalent amount of the acid or other water-soluble salt. 10. A
sterilization kit for articles wnich come into contact with living tissue
comprising a) a container containing a sufficient amount of a hydrogen
peroxide-yielding compound effective, when dissolved in a selected volume
of water whereby a sterilizing solution is produced, to sterilize a 55
treated article. and b) a container containing a sufficient amount of a
water-soluble pyruvic acid salt effective to decompose any hydrogen
peroxide existing in said sterilizing solution after sterilization is
complete. 11. A kit according to claim 11 wherein said hydrogen
peroxide-yielding compound is selected from 



peroxides. percarbonates. persulfates. perphosphates. peroxyacids.
alkylperoxides, acylperoxides, 60  peroxyesters and perborates.
Patentanspruche 65     1. Verfahren zur Stabilisierung eater mittels
Wasserstoffperoxid behandelten Oberflache, welche 7 I li11 1li IIM 11111
(111 L  N  S    0 110 609                                          (!)
Oberflache mit lebendem Gewebe in Kontakt kommt. dadurch gekennzeichnet.
dass die Oberfiache mit einer derartigen Menge von Pyruvinsaure oder eines
deren wasserloslichen Salze in Kontakt gebracnt wird, dass jegliches
Rest-Wasserstoffperoxid zersetzt wird. Verfahren gemiss Patentanspruch 1,
bei dem die genannte Pyruvinsaure oder deren Salze in Form 5 einer
sterilen, wasserigen Losung vorliegen. 3. Vertahren gemass Patentanspruch
2. bei dem das genannte wasserlosliche Salz Natriumpyruvat ist, welches in
Konzentrationen von 0.5 bis 5 Gew.-% vorliegt. 4. Verfahren gemass einem
der vorangehenden Patentansprujche, bei dem die gerrannte Oberflache durch
Inkontaktbringen mit einer, bezogen auf das Gesamtvolumen. 1- bis
5-Gew.-%igen Wasserstoff. 10  peroxid-Losung sterilisiert wird. 5.
Verfahren gemiss Patentanspruch 3. bei dem die genannte
Wasserstoffperoxid-Losung eine 3- Gew.-%ige L6sung von Wasserstoffperoxid
ist und bet dem die genannte sterile wisserige Pyruvat-Losung 5 bis 50 mg
Natriumpyruvat im ml enthilt. 6. Verfahren gemiss einem der vorangehenden
Patentanspruche, angewandt auf die Sterilisation 75  von hydrophilen
Kontaktlinsen. 7. Verfahren gemass Patentanspruch 6. welches in einem
Desinfektionsschrank ausgefulhrt wird und bei dem die eingesetzte Menge
Natriumpyruvat sich nach folgender Formel berechnet: A x B x C x 0,323 20
Na-pyruvat in mg/ml:      D mit A: Gewicht der Linsen in g, B: prozentuale
Hydration der Linsen, 25     C: Prozentgehalt H202 und 0: Volumen des
Desinfektionsbehilters in ml. 8. Sterilisationssystem *zur Dekontaminierung
von Artikeln und Geraten, welche mit lebendem Gewebe in Kontakt kommen, das
System umfassend - 30     a) eine wasserige Sterilisierungslosung
enthaltend Wasserstoffperoxid und b) eine wssserige. sterile
Neutralisierungslosung, enthaltend eine gentugende Menge Pyruvinsaure oder
eines deren wasserloslichen Salze nur Neutralisierung des
Wasserstoffperoxides in der genannten Sterilisierungslosung. 9.
Sterilisierungssystem gemass Patentanspruch 8, in dem die genannte
Neutralisierungsl6sung 0,5 35  bis 5 Gew.-% Natriumpyruvat oder wine
aequivaiente Menge der entsprechenden Saure oder anderer wasserloslicher
Salze davon enthalt. 10. Sterilisations-Kit f{r Artikel und Gegenstinde,
welche mit lebendem Gewebe in Kontakt kommen, umfassend a) einen Behalter,
enthaltend sine genugende Menge einer Wasserstoffperoxid abgebenden Ver-
.4o bindung, welche Abgabe bei der Auflosung der Verbindung in einem
bestimmten Wasservolumen erfolgt, wobei eine Sterilisationslosung zur
Sterilisierung eines damit behandelten Artikels erhalten wird und b) einen
Behalter. enthaltend eine genugende Menge eines wasserloslichen Salzes der
Pyruvinsiu- re, welches Salz imstande ist, jedwelches Wasserstoffperoxid,
das nach Abschluss der Sterilisation in der genannten Sterilisierungslosung
verblelbt, zu zersetzen. 45     11. Sterilisations-Kit gemass
Patentanspruch 10, in dem die genannte, Wasserstoffperoxid abge- bende
Verbindung ausgewahlit ist aus Peroxiden. Perkarbonaten. Persulfaten,
Perphosphaten, Peroxysi- uren, Alkylperoxiden, Acylperoxiden, Peroxyestern
und Perboraten. 50 Revendklations 1. Procede de st6rilisation de surfaces
entrant en contact avec un tissu vivant, dans lequel ladite surface est
misc en contact avec un milieu aqueux contenant une quantit6 st6rilisante
d'eau oxyg6nee, caracterise en ce que ladite surface est mise en contact
subsequemment avec une quantit6 d'acide 55  pyruvique ou son sel
hydrosoluble, efficace pour d6truire toute eau oxygenee residuelle. 2.
Procidb selon la revendication 1, caracterise en ce que l'acide pyruvique
ou son sel est contenu dans une solution aqueuse sterile. 



3. Procede selon la revendication 2. caracterise en ce que le set
hydrosoluble est du pyruvate de sodium et est utilis6 en une concentration
de 0.5 a 5 % en poids de pyruvate de sodium. 60     4. Procidd selon l'une
quelconque des revendications 1 a 3, caracterise en ce que le surface est
sterilisee par contact avec une solution aqueuse contenant 1 % i 5 % en
poids d'eau oxygene, basee sur le volume total de la solution. 5. Procid6
selon la revendication 3, caracterise en ce que le milieu aqueux contenant
lVeau oxygenee est une solution a 3 % en poids d'eau oxygend et en ce que
la solution aqueuse sterile de pyruvate de 65 sodium contient 5 i 50
milligrammes de pyruvate de sodium par millilitre. 8
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JZ 6. Proced6 selon l'une quelconque des revendications 1 a 5. caracterisb
en ce qu'il est applique a la st6rilisation d'un verre de contact
hydrophile. 7. Procede selon la revendication 6, caract6rise en ce qu'il
est realise dans un cas de desinfection et en ce que la quantite de
pyruvate de sodium est determinee conformement a la formule suivante mg/ml
de pyruvate de sodium =A x B x C x 0,323 D 10 A = poids des verres en
grammes B = pour-cent d'hydratation des verres C = pour-cent de H202 D =
volume du cas de desinfection en ml. 15 8. Systeme de st6rilisation pour
d6contaminer des appareils et des articles entrant en contact avec un tissu
vivant, caracterise en ce qu'il comprend: a) une solution aqueuse
sterilisante d'eau oxygen.e; et b) une solution aqueuse neutralisante
st6rile comprenant une quantite suffisante d'acide pyruvique 20  ou son sel
hydrosoluble, officace pour neutraliser leau oxygenee contenue dans ladite
solution sterilisante. 9. Systeme de st6rilisation selon la revendication
8. caracteris6 on ce que la solution neutralisante renferme 0.5 i 5 % en
poids de pyruvate de sodium ou une quantite equivalente d'acide ou un autre
sel hydrosoluble. 25     10. Trousse de st6rilisation pour des articles
entrant en contact avec un tissu vivant, caract6risee on ce qu'elle
comprend: a) un recipient contenant une quantite suffisante d'un compose
donnant de l'eau oxygenee, eff icace, i l'etat dissous dans un volume d'eau
selectionne de facon a produire une solution st6rilisante, pour steriliser
un article traite; et 30     b) un r6cipient contonant une quantite
suffisante d'un sel d'acide pyruvique hydrosoluble, efficace pour
decomposer toute l'eau oxygenee presente dans ladite solution sterilisante
apres que la sterilisation est achevee. 11. Trousse selon la revendication
10, caracterisee en ce que le compose donnant de l'eau oxygenee est choisi
parmi des peroxydes, percarbonates, persulfates, peroxyacides.
alkylperoxydes, acylperoxy- 3s des, peroxyesters, perborates et
perphosphates. 40 45 50 55 60 65    


