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THEREOF AND THE USE THEREOF

(57) Abstract

A stabilized aqueous hydrogen peroxide composition comprising an aqueous dispersion, which based on the total
weight of the composition contains 0.1 - 4 percent by weight of hydrogen peroxide and 0.5 - 15 percent by weight of B-crys-
tals of one or more lipids selected among monoglycerides of fatty acids, ascorbic acid, phosphate or lactic acid esters of
fatty acids and monoglycerol ethers, said fatty acids and ether chains, respectively being saturated and having 12 - 18 car-
bon atoms. The composition is manufactured by firstly forming in an aqueous mixture the B-crystals and then adding the
hydrogen peroxide, preferably in the form of an aqueous solution thereof. The invention also relates to the use of the com-
position as a teat immersion composition for milk-producing animals.
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A stabilized hydrogen peroxide composition,
process for the preparation thereof and the use
thereof.

IECHNICAL FIELD

The present invention is within the field of stabilized
aqueous hydrogen peroxide compositions, i.e. compositions
wherein the strong tendency of decomposition of the hydrogen
peroxide is reduced or inhibited by the presence of a stabil-
izing agent. Such stabilized compositions are previously
known per se, but the novel and characteristic in connection
with the present invention is that the stabilizing agent is
present in essentially much more reduced concentrationsg than
according to the prior art, which gives an aqueous digpersion
having a completely different consistency than that of the
prior art producte. This in turn opens up possibilities of
completely novel applications in which the antimicrobial ef-
fects of the hydrogen peroxide which are known per se are
utilized. Furthermore, the invention relates to a process for
the preparation of the novel composition as well as to a spe-
cial use thereof, viz., as a teat dipping or immersion compo-

gition intended for milkproducing animals.

BACKGROUND OF THE INVENTION

It is previously known that hydrégen peroxide can be
stabilized by B-crystals of 1-monolaurin and l-monomyristin
in an aqueous medium. Thus, e.g. PCT/SE82/00061 discloses a
germicidal aqueous composition wherein hydrogen peroxide has
been stabilized by means of i-monolaurin or a mixture of 1i-
monolaurin and l-monomyristin. The hypothesis or theory re-
ferred to as an explanation of the reaction-inhibiting effect
means that the hydrogen peroxide would be bonded or attached
to the crystal surfaces. Consequently, in order to obtain a
stable system the number of moles of monoglyceride is in par
with or equal to the number of moles of hydrogen peroxide, In
practice this means that the composition disclosed in said
PCT publication is of such a consistency that it must be uti-

lized in the form of an ointment.
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In connection with the prior art it can also be added
that so called B~-crystals and the technique by meang of which
such can be obtained is alsgso previously known, e.g. from the
above mentioned PCT publication and from GB 1,174,672. Thus,
those B-crystals which are referred to according to the pre-
sent invention are hydrophilic crystals from polar lipids,
i.e. having hydrophilic dominating surfaces, and further de-
tails concerning the crystals can be found within the known

art, i.e, inter alia from the above-mentioned two references.

SUMMARY OF THE INVENTION

According to the present invention it has turned out
that hydrogen peroxide can be stabilized in an aqueous medium
in the presence of B-~crystals of certain lipids, wherein the
amount or proportion of said R-crystals is considerably much
lower than according to.the prior art, more specifically at
least 10 times lower and generally approximately 30 times
lower., This means essential advantages as compared to the
known oitment base through the fact that in principle the
consistency of the obtained composition is a liquid instead
of an cintment, and the stabilizing effect which is obtained
by the invention is extremely unexpected in view of the pre-
viously known hypotheses. Thus, these do not suggest any pos-
sibility of stabilizing hydrogen peroxide by means of such a
low concentration of B-crystals which is now utilized. The
unexpected effect obtained by the invention seems to indica-
te, the invention however not being limited to said therory,
that surfaces of the B-crystals bind or inactivate some of
the intermediates in the decomposition of hydrocgen peroxide.
Such' a theory might explain why autocatalysis does not take
place and why that low proportions of crystals can stabilize
hydrogen peroxide. Through the fact that the autocatalysed
decomposition of hydrogen peroxide is inhibited, the hydrogen
peroxide can for instance be made compatible with several
normally oxidation sensitive substances, such as e.g. poly-
mers of a biological origin, surface active substances and

others. A specially interesting use of the composgition, which

»
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will also be disclosed more in detail below, is also the teat
immersion compogition referred to above.

More specifically the stabilized aqueous hydrogen pero-
xide composition according to the invention is characterized
in that it comprises an aquecus digspersion which, based on
the total weight of the composition, contains 0.1 - 4 percent
by weight of hydrogen peroxide, and 0.5 - 15, preferably 0.5
- 10, percent by weight of B-crystals of one or more lipids
chosen among monoglycerides from fatty acids, ascorbic acid,
phosphate or lactic acid esters from fatty acids and monogly-
cerol ethers, said fatty acids and ether chains being satura-
ted and having 12-18 carbon atoms.

The composition referred to above in connection with
the composition claimed is based on those ingredients which
are essential and interesting to the invention. Of course the
hydrogen peroxide composition claimed can, however, also con-
tain other additives which do not interfere with the stabili-
sation of the hydrogen peroxide which is accomplished accord-
ing to the invention and which are previously known per se in
connection with hydrogen peroxide compositions and/or in
those applications for which the composition claimed is in-
tended or suited. However, there is no need to disclose thesge
more in detail herein.

Thus, the concentration of hydroéen peroxide in the
composition is generally within the range of 0.1 - 4 percent
by weight, the specific use in each gingle case being decisi-
ve of the exact amounts of hydrogen peroxide to be used. This
is within what can be easily determined by a person skilled
in the art based on the prior art. However, an especially
preferable concentration range for certain interesting appli-
cations according to the invention is 0.1 - 2 percent by
weight and in many cases 0.2 - 1 percent by weight, which
percentages are also based on the total composition claimed
as defined above.

As concerns the proportion of B-crystals it ig chosen
within the above-mentioned range of 0.5 - 15, esgpecially 0.5

- 10, percent by weight dependent on the stability which is
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degired for the hydrogen peroxide composition in each single
cage. Thus, in this connection stability is not any unambi-
guousg and well-defined term but in principle it may mean each
and every minor improvement of the resistance against decom-
position as compared to an aquous composition which is com-
pletely free from any stabilizing agent. However, for many
uses stability means that the concentration of hydrogen pero-
xide is not changed with more than *5% for a period of appro-
ximately 1 year. According to the invention it has been shown
that in many cases such an effect can be obtained within the
concentration range of 1-5 percent by weight, which is, thus,
preferable in many cases, and an especially interesting range
in certain cases can be 1-3 percent by weight.

With reference to the theory and the practice in con-
nection with the preparation of the hydrophilic B-crystals
which are used in the composition according to the invention
reference is made to the above-mentioned prior art. However,
the group of substances which is referred to in connection
with the invention is the above-mentioned group. The monogly-
ceride used may be an 1- or 2-monoglyceride or an equilibrium
mixture that is obtained in the manufacture according to a
molecular destillation with about 90% of 1-mono- and 10% of
2-monoglyceride, preferable compounds within said group, e.g.
1-compounds, being monolaurin, monomyristin, monopalmitin and
monogtearin or a mixture of two or more of these. Especially
preferable are monolaurin or a mixture of monolaurin and
monomyristin, wherein the proportion of monolaurin is at
least 10 percent by weight. )

The decomposition of hydrogen peroxide is catalyzed
also by metal ions, such as e.g. Fe and Cu. These metal ions
may be present in the water which is used in the manufacture
or may be dissolved from metal parts of the equipment. How-
ever, according to the present invention it has been shown
that combinations between a complex forming agent and B-cry-
stals of the type referred to above are advantageous for the
stability of hydrogen peroxide in the presence of metal ions.

More specifically the effect of said combination or mixture

i
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is much greater than the sum of the effects of the separate
ingredients, i.e. a synergistic effect is obtained.

Therefore, a preferable composition according to the
invention is a composition which contains a metal ion complex
forming agent in an amount that enhances the stability of the
hydrogen peroxide in the presence of said metal ion.

The type of complex forming agent is selected in ac-
cordance with previously known principles, i.e. in dependency
of what metal ion(s8) is (are) present within the system. How-
ever, as examples of especially interesting complex forming
agents there can be mentioned EDTA (ethylene diamine tetra-
acetic acid), citric acid, ascorbic acid and different phos-
phonic acids.

Nor is it possible to say anything general about the
proportion of the complex forming agent in the composition
claimed. Thus, it is dependent on the proportion of metal
ions present in the system, which means that the proportion
of the complex forming agent is chosen by a person skilled in
the art from case to case. Generally, however, the proport-
ions of the above-mentioned specific complex forming agents

are preferably the following:

EDTA < 0.1 percent by weight
citric acid <2 " " "
ascorbic acid <2 u " "
phosphonic acid <2 “ " "

these percentages being based on the weight of the total com-
position.

The stabilized hydrogen peroxide composgition can be
manufactured by first forming B-crystals of the above-
-mentioned lipids in a manner known per se, e.g. as is dis-
closed in the references referred to in the opening part of

the specification, and then adding the hydrogen peroxide in

the desired amount to the formation of the dispersion accord-

ing to the invention.
However, an especially preferable procegs according to

the invention is a process wherein the lipid is mixed with at

" least part of the water to be present in the final composi-
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tion, preferably to a lipid concentfation of 15 - 30 percent
by weight, a temperature is imparted to the mixture which ie
above the 80 called transition or conversion temperature of
the lipid, which temperature is defined as the lowest tempe-
rature at which a particle of the lipid in contact with an
excess of water ébsorbs water and is converted to cylindrical
or spherical particles with a marked birefringence, the mix-
ture is maintained above said temperature while stirring un-
til said conversion has taken place, the mixture is coocled
with continued stirring to room temperature or the desgired
temperature so as to form B-crystals, and hydrogen peroxide
is added in an amount Qf 0.1 - 4 percent by weight of the
total weight of the final composition, the hydrogen peroxide
preferably being added as a solution in the remainder of the
water to be used for the composition.

Thus, as should be clear from the above-mentioned, the
mixture of lipid and water is preferably prepared in part
only of the total water to be present in the composition, the
remainder thereof being added together with the hydrogen pe-
roxide. If further additives are to be present in the compo-
sition, such as for instance the above-mentioned complex
forming agents, these are also preferably added in the form
of an ageuous solution, i.e. instead of being mixed directly
into a final preparation from RB-lipid drystals and water.

To obtain the best possible result the mixture is pre-
ferably kept in the process according to the invention, at a
temperature which is 5-15°C, e.g. 10°C, above the conversion
temperature until equilibrium has been reached.

Then the temperature of the equilibrium mixture is
slowly lowered to the desired temperature, which is generally
room temperature, a rapid stirring preferably béing maintain-
ed to prevent the separation of a homogeneous agueous phase
within the mixture. However, the stirring rate should prefe-
rably not be so high as to cause any foaming effect. The tem-
perature is preferably lowered at a rate of 0.5 - 5°9C per
minute until crystallisation has taken place, whereupon the

cooling rate is not critical.

R
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As concerns application areas of the hydrogen peroxide
composgition according to the invention, it should be noted
that some uses are disclosed in the working examples below.
Moreover, the composition claimed can of course be utilized
in such connections where hydrogen peroxide compositions have
previously been used. However, an especially interesting use
of the invention is represented by the use of the composgition
as a teat immersion composition for milk-producing animals,
which use will be disclosed more in detail below.

Teat immersion ie today utilized in order to improve
the hygienic quality of milk and to. prevent the development
of udder inflamations, go called mastitis. The primary con-
tents of those agents which are available to day is iodine or
chlorohexidine. lodine has several disadvantages, such as
e.g. tissue changes within the teat, influence upon the milk
and a doubtful effect. Chlorohexidine imparts taste effects
to the milk and after having been used for some time it may
cause a resistency development. Hydrogen peroxide, i.e. the
active ingredient of the compocsition according to the inven-
tion, does not show any of the disadvantages referred to.
Moreover, the novel light-flowing congistency of the compo-
gition claimed is the characteristic which in practice enab-
les the use of a hydrogen peroxide composition in this con-
text, i.e. that the treatment can be aécomplished by a simple
dipping or immersion of the teats into a solution having a
good flowability.

The novel teat immersion composition according to the
invention has turned out to possess the following positive
properties: a general antimicrobial effect without any resi-
stancy development, no influence on the milk and a plastici-
sing effect on the teats.

The invention will now be further disclosed by the ex-
amples below, which relate to some preferable embodiments of
the invention and which are not considered to be limiting
upon the scope of the invention in any other reapect than
what can be gathered from the claims. In connection with the

examples it should be noted that the percentages referred to
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relate to percentages by weight unless otherwise stated.

EXAMPLE 1

This example relates to the preparation of a composit-
ion according to the invention wherein the antibacterial ef-
fect of hydrogen peroxide can be utilized, e.g. in the form

of a hand-desinfectant, which composgition is as follows:

Hydrogen peroxide 0.5 %
Laurin monoglyceride . 0.35 %
Myristin monoglyceride 0.01 %
Tenside * 30 %
Water, up to 100.0 %

* In this case tenside means a surface active substance
suitable for the cleaning of skin. 7

The preparation is manufactured in accordance with the
method which is disclosed in PCT/SEB82/00061 referred to abo-
ve. This means that 0.35 parts of laurin monoglyceride and
1.05 parts of myristine monoglyceride are admixed with 3.6
parts of water and are heated to 70°C. After 15 minutes at
gaid temperature the temperature is lowered while stirring at
0.5 - 5°C per minute to 259C. Then 0.5 parts of hydrogen per-
oxide in 64.5 parts of water and 30 parts of tenside are

added.

EXAMPLE 2
This example relates to the manufacture of a stable
hydrogen peroxide preparation having a high content of iron.

The composition of the preparation is as follows:

Hydrogen peroxide 2.0 %
Laurin monoglyceride 0.3 %
Myristin monoglyceride 0.9 %
EDTA 0.05 %
Water, up to 100.0 %

The preparation is manufactured as is diesclosed in
Example 1 with the addition of EDTA in connection with the
addition of hydrogen peroxide.

After being stored for 8 months and having an iron con-

-y
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tent of 1.5 ppm the hydrogen peroxide content of the above-
-mentioned preparation has not been changed, while a prepara-
tion containing merely EDTA, hydrogen peroxide, water and
iron (in the form of FeSO04) in the proportions referred to
above contains less than 0.8 % of hydrogen peroxide after two
days. After a storage period of 9 months a preparation con-
gisting of the above-mentioned monoglycerides and hydrogen
peroxide and water and iron in the proportionsg referred to

above contains 1.8 % of hydrogen peroxide.

EXAMPLE 3

In the way disclosed in Example 1 a composition as is

disclosed below is manufactured:

Hydrogen peroxide 0.5 %
Xanthan rubber 0.5 %
Laurin monoglyceride 0.35 %
Myristin monoglyceride 1.05 %
Water, up to 100.0 %

Among other things this Example shows that the hydrogen
peroxide according to the invention can be made compatible
with thickening agents, guch as e.g. polysaccarides. The com-
position obtained possesses an antimicrobial effect and is

useful inter alia as a teat immersion agent.

EXAMPLE 4

In the manner disclosed in Example 1 a composition ae

the one disclosed below is manufactured:

Hydrogen peroxide 0.2 %
Myristin monoglyceride 1.0 %
Washing-active tenside 25.0 %
Water, up to 100.0 %

The present Example shows an interesting use which is
based on the fact that the inhibition of the decomposition of
hydrogen peroxide means that preparations containing tensides
for washing or cleaning can be preserved with hydrogen per-
oxide. Without such an inhibition liberated oxygen would oxi-

dize the tenside. The preparation obtained is stable against
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microbiological contamination for at least 3 years and does
not contain any allergy-causing preservatives. This preparat-
ion can also be manufactured in a concentrated form to be
diluted to the above-mentioned concentration with the product

to be preserved.

EXAMPLE 5
A number of comparative stability tests were made to
study how the percentages of f-crystalline monoglycerides
influence on the decomposition reaction rate of hydrogen
peroxide. The results of said tests are presented in Table 1.
TABLE 1
Concentration of hydrogen peroxide

Percentage of

monoglyceride 28 % 1.4 % 7 6 %
Number of
analvses n=6 n=6 n=7
Time {(months)>
0 0.564 0.618 0.531
1 0.601 0.037
2 0.590 0.588 0
3 0.588
5 0.595
6 0.544 0.603
8 0.536 0.585

As is clear from the above-mentioned results a compo-
sition according to the invention, i.e. the one containing
1.4 % of hydrogen peroxide, is comparable to a previously
known composition containing 28 % of hydrogen peroxide as
concerns the decomposition rate while a composition without
any monoglyceride is decomposed at a very high rate. These
results are quite unexpected in view of the theories upon
which the prior art compositions are based and means great

advantages as hag already been discussed.
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CLAIMS

1. A stabilized agueous hydrogen peroxide compositi-
on, characterized in that it comprises an aqueous dispersion
which, based on the total weight of the composition, contains
0.1 - 4 percent by weight of hydrogen peroxide and 0.5 - 15,
preferably 0.5 - 10 percent by weight of B-crystale of one or
more lipids selected from monoglycerides of fatty acids,
ascorbic acid, phosphate or lactic acid esters of fatty acids
and monoglycerol ethers, said fatty acids and ether chains,
respectively, being saturated and having 12-18 carbon atoms.

2. A composition according to claim 1, characterized
in that the monoglyceride is monolaurin, monomyristin, mono-
palmitin or monostearin or a mixture of two or more of these.

3. A composition according to claim 2, characterized
in that the monoglyceride is monolaurin or a m;xture of mono-
laurin and monomyristin wherein the proportion of monoclaurin
is at least 10 percent by weight.

4, A composition according to any one of the preced-
ing claime, characterized in that the concentration of hydro-
gen peroxide is 0.1 - 2 percent by weight, especially 0.2 - 1
percent by weight. _

5. A composition according to any one of the preced-
ing claims, characterized in that the concentration of B-
-lipid crystals is 1-5 percent by weight, especially 1-3 per-
cent by weight.

6. A composition according to any one of the preced-
ing claims, characterized in that it contains a metal ion
complex-forming agent in a concentration that improves the
stability of the hydrogen peroxide in the presence of said
metal ion.

7. A composition according to claim 6, characterized
in that the complex-forming agent is selected among ethylene
diamine tetraacetic acid (EDTA), citric acid, ascorbic acid

and phosphonic acids, and that the concentrations thereof are
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12 .
preferably the following:
EDTA < 0.1 percent by weight
citric acid <2 " " u
ascorbic acid <2 “ " "
phosgphonic acid <2 “ n "

based on the weight of the total composition.

8. A process for the preparation of a stabilized
aqueous hydrogen peroxide composgition as claimed in any one
of claime 1-7, characterized by mixing the lipid with at
least part of the water to be present in the final composit-
ion, preferably to a lipid concentration of 15-30 percent by
weight, imparting to said mixture a temperature above the so
called conversion temperature of the lipid, which temperature
is defined as the lowest temperature at which a particle of
the lipid in contact with an excess of water absorbs water
and is converted to cylindrical or spherical particles having
a strong birefrigence, maintaining the mixture above said
temperature while stirring until conversion has taken place,
cooling the mixture with continuous stirring to room tempe-
rature or the desired temperature gso ag to form f-crystals
and adding hydrogen peroxide in an amount of 0.1 - 4 percent
by weight of the total weight of the final composition, the
hydrogen peroxide preferably being added as a solution in the
remainder of the water for the composiﬁion.

8. A process according to claim 8, characterized by
keeping the mixture at a temperature that is 5-15°C above

said conversion temperature until equilibrium has been

reached.
10. A process according to any one of'claims 8 and 9,
characterized by cooling the mixture at a rate of 0.5 - 5°C

per minute.
11, Use of a composition as claimed in any one of
claime 1-7 as a teat immersion composition for milk-producing

animals.
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