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Description

The present invention relates to a stable aqueous
formulation of 1,2-benzisothiazolin-3-one which is sub-
stantially free from organic solvents.

1,2-benzisothiazolin-3-one (hereinafter referred to
as BIT) is an established industrial biocide and is partic-
ularly effective in protecting aqueous media against
microbiological spoilage. It is particularly effective as a
bactericide and is especially suited to the protection of
latices. Thus, one of its major uses is as an in-can pre-
servative for the preservation of acrylic and acrylate
paint emulsions.

BIT has low aqueous solubility and can cause sen-
sitisation in some individuals. Consequently, for ease of
handling and to reduce the risk of sensitisation, BIT is
generally formulated as a liquid composition. These
compositions include stable solutions of BIT in an amine
solvent as disclosed in UK 1,191,253 and UK
1,330,531, and also solutions of BIT in propylene glycol
or diethylene glycol. None of these compositions are
ideal and have never been wholly successful in com-
mercial terms.

Because of the low aqueous solubility of BIT, an
alternative approach to stable aqueous solutions has
been to form the alkali metal salt of BIT, especially the
sodium or lithium salt. The lithium salt of BIT is dis-
closed in US 4,871,754 as having an aqueous solubility
above 16% by weight which is approximately twice that
of the sodium salt of BIT. The lithium salt of BIT is, how-
ever, more expensive to manufacture. Other
approaches to increasing the aqueous solubility of the
sodium salt of BIT is to include co-solvents such as
dipropylene glycol as disclosed in US 4,188,376 or urea
as disclosed in US 4,751,311. The formulation contain-
ing dipropylene glycol has become extremely important
commercially. However, formulations containing the
alkali metal salt of BIT exhibit relatively high pH which is
a disadvantage in some applications. Furthermore,
there is an every increasing demand for formulations
containing a low concentration of volatile organic com-
pounds (hereafter VOC). Hence, formulations contain-
ing solvents such as glycols are becoming less
acceptable.

Because of its low aqueous solubility, BIT has also
been formulated as a dispersion wherein the BIT is gen-
erally dispersed by means of a non-ionic or anionic sur-
face active agent. Aqueous dispersions containing 33%
by weight BIT are known, but tend to be unstable under
storage at elevated temperature resulting in gels which
are difficult to handle. Improved dispersions have been
attempted by incorporating solvents such as propylene
glycol, but such dispersions tend to layer and separate
on storage at elevated temperature and the BIT conse-
quently aggregates and forms lumps. Alternatively, min-
eral clays have been included in the formulation to
structure the aqueous phase with the objection of inhib-
iting separation. This tends to reduce aggregation of the
BIT but the formulation again separates on storage at
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elevated temperature. As with the formulations contain-
ing solvents, the formulations containing clays require
rehomogenising prior to use and this can be difficult and
expensive. Failure to ensure uniform distribution of the
BIT throughout the formulation can given rise to errors
in metering and subsequent reduction, or even loss, of
microbial protection in the media to be preserved.

Xanthan gum is a polysaccharide thickener which
forms a structured network of entangled molecules in
water which aids the suspension of particulate matter,
and can reduce sedimentation. Aqueous dispersions
containing 33% by weight BIT have been prepared con-
taining both a Xanthan gum and propylene glycol as a
cosolvent. Again such formulations tend to separate
and the BIT tends to aggregate and form lumps. The
addition of glycols such as mono- and dipropylene gly-
col to aqueous formulations generally increases the vis-
cosity of the formulation as disclosed in Examples 16 to
21 of UK Patent Application No. 9300936.3 which
relates to aqueous solutions of the sodium salt of BIT.
The more dipropylene glycol is added, the higher the
viscosity. We have now surprisingly found that when the
propylene glycol is removed from aqueous formulations
containing BIT dispersed in the presence of Xanthan
gum and the glycol, the viscosity actually increases.
This observation is contrary to the effect of the glycol
observed in the formulations disclosed in UK Patent
Application No. 9300936.3. As a result, we have now
found it possible to make a stable aqueous formulation
of BIT in the presence of a Xanthan gum which is sub-
stantially free from organic solvents.

According to the present invention there is provided
a stable aqueous formulation comprising from 5 to 30%
by weight microbiologically active agent containing at
least 50% BIT, from 1 to 4% dispersant and from 0.1 to
0.5% by weight Xanthan gum, which formulation is sub-
stantially free from organic solvents.

The remainder of the aqueous formulation is prefer-
ably wholly water but may comprise other materials,
such as inorganic salts. The formulation, is however,
preferably, completely free from organic solvents.

Preferably, the amount of microbiologically active
agent in the formulation is at least 7% and more prefer-
ably at least 9%, for example 10% by weight of the for-
mulation. The amount of microbiologically active agent
is also preferably less than 25% and more preferably
less than 22%, for example 20% by weight of the formu-
lation.

The dispersant is preferably either non-ionic or ani-
onic, or a mixture thereof, but is especially anionic.
Examples of suitable non-ionic dispersants are conden-
sates of ethylene oxide or propylene oxide including
block co-polymers of ethylene oxide and propylene
oxide. Examples of suitable anionic agents are sodium
lignin sulphonate and the sodium salt of naphthalene
sulphonic acid/formaldehyde condensates. Mixtures of
anionic and non-ionic dispersants may also be used.
Preferably the amount of dispersant is at least 1.2% and
especially at least 1.5% by weight relative to the total
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formulation. It is preferred that the amount of dispersant
is less than 3.5%, for example 3% by weight of the total
formulation.

The amount of dispersant is commonly calculated
on the amount of microbiologically active agent in the
formulation. Thus, the ratio of dispersant to microbio-
logically active agent is preferably 1:20, more preferably
2:20 and especially 3:20.

The amount of Xanthan gum is preferably at least
0.2%, more preferably at least 0.3% and especially at
least 0.35% relative to the total weight of the formula-
tion. It is also preterred that the amount of Xanthan gum
is less than 0.45%, for example 0.4% relative to the total
weight of the composition.

The pH of the formulation may be from 1 to 8 but is
preferably above 3, more preferably above 5 and espe-
cially above 6. It is especially preferred that the pH is
about neutral, i.e. from 6.5 to 7.5 but more preferably is
not greater than 7.

As noted hereinbefore, the exclusion of the glycol
solvent from formulations of BIT containing a disper-
sant, Xanthan gum and propylene glycol results in an
increase in viscosity. The formulations of the present
invention preferably exhibit a viscosity of at least 1000,
preferably at least 1200 and especially at least 1500
centipoise as measured by Brookfield viscometer using
Spindle No. 2 and rotational speed of 10 rpm. The vis-
cosity is preferably less than 3,500 and especially less
than 3000 centipoise.

We have obtained a particularly stable dispersion
containing about 20% by weight BIT, about 3% anionic
dispersant and 0.3 to 0.4% Xanthan gum relative to the
total weight of the formulation, the remainder being
water.

The formulation preferably contains BIT as the only
microbiologically active agent, but it may contain one or
more further microbiologically active agent. The further
microbiologically active agent is preferably one which
extends the spectrum of activity against micro-organ-
isms. When the composition contains more than one
microbiologically active agent, the further microbiologi-
cally active agent or agents may be added to the formu-
lation simultaneously with the BIT or may be added
sequentially.

The further microbiologically active agent may be
present in up to the same amount as BIT, but is more
preferably less. Thus, according to a further aspect of
the invention there is provided an agueous formulation
comprising from 2.5% to 15% by weight BIT, from 2.5%
to 15% by weight of a further microbiologically active
agent, from 1 o 4% dispersant and from 0.1 to0 0.5% by
weight Xanthan gum. Preferably, the further microbio-
logically active agent is equal to the amount of BIT, and
is especially about two thirds the amount of BIT.

Preferably the further microbiclogical agent is the
2:1 Zinc complex of 2-mercaptopyridine-1-oxide.

We have obtained a further especially stable dis-
persion where the microbiologically active agent com-
prises 12.3% BIT and 7.7% of the 2:1 zinc complex of 2-
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mercaptopyridine-1-oxide.

The formulation containing BIT may be made from
an aqueous paste of BIT such as that resulting from the
filtration of BIT in a filter press (hereafter referred to as
‘press paste’) which is a filter cake containing BIT itself
and water with substantially no other adjutants. The
press paste typically contains from 70 to 80% BIT and
has a pH of between 6 and 7.2. Typically, the dispersant
is dissolved in water and the BIT press paste added
over a period of time, generally 1-2 hours at 20-25°C in
a high shear mixer to disperse the BIT throughout the
aqueous phase. Any foaming can be controlled in con-
ventional manner by adding a suitable anti-foam agent
which is compatible with other components of the for-
mulation and which does not interfere with the microbio-
logical activity of the BIT or the further microbiologically
active agent, if present. The suspension is then milled
until the dispersed matter has a particle size below 20y,
preferably below 10pn and especially below 5u. The
remainder of the water is then added followed by the
Xanthan gum, which is preferably added as a solid.
Addition of the Xanthan gum is made under rapid agita-
tion in order to prevent the formulation of lumps.

The formulations of the present invention are micro-
biologically active and can be used as industrial bio-
cides to protect media against microbiological
deterioration.

The invention is further illustrated by the following
non-limiting examples wherein all references to
amounts are in parts by weight unless stated to the con-
trary.

EXAMPLE 1

Sodium lignin sulphonate (30 parts) is dissolved in
water (350 parts) by stirring at 20-25°C. BIT press paste
(266 parts containing 75% BIT and 25% water) was
added over 30 minutes and uniformly distributed in a Sil-
verson mixer. The resulting dispersion was then milled
in a horizontal bead mill in the presence of Ballotini
beads until a mean-particle size of 95% BIT below 5p
was obtained. The remainder of the water was then
added followed by Xanthan gum (4 parts) which was
added as a dry powder over 30 minutes. The formula-
tion obtained contained 20% BIT, 3% dispersant and
0.4% Xanthan gum, the remainder being water. It had a
viscosity of about 3100 centipoise as measured by
Brookfield viscometer using Spindle No 2 and a rotation
speed of 10 rpm.

The formulation exhibited excellent stability when
stored at 40°C for 1 month with only about 1% separa-
tion.

Comparative Example A

Example 1 was repeated except that 10% of the
water was replaced by an equivalent amount of dipro-
pylene glycol. The viscosity of the resultant formulation
was reduced to about 1650 centipoise. This is contrary
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to the effect of adding dipropylene glycol to aqueous
solutions of the sodium salt of BIT as disclosed in UK
Application No. 930936.3.

EXAMPLE 2

Example 1 was repeated except that the amount of
sodium lignin sulphonate and the amount of BIT press
paste was reduced by 50% with consequential adjust-
ment to the amount of water. The resulting formulation
contained 10% BIT, 1.5% dispersant and 0.4% Xanthan
gum, the remainder being water. When stored for 1
month at 40°C, the formulation showed no separation.

EXAMPLE 3

Sodium lignin sulphonate (15 parts) was dispersed
in water (200 parts) by stirring at 20-25°C. BIT press
paste (168 parts containing 73.6% BIT) was added and
dispersed uniformly throughout the aqueous phase by
mixing for 10 minutes in a Silverson mixer.

The course dispersion so obtained was then milled
in a horizontal bead mill in the presence of Ballotini
beads and with a peripheral disc speed of about 1500
ft/min. Milling was continued until the mean particle size
of the BIT has a distribution of 95% below 5.

An aqueous dispersion of the 2:1 zinc complex of 2-
mercaptopyridine-1-oxide (160 parts; ex Olin Chem.
Co., USA) together with the remaining water was added
and thoroughly mixed.

Xanthan gum (5 parts) was then added rapidly
under high shear mixing and mixing continued for a fur-
ther 20 minutes. The resulting formulation contained
12.3% BIT, 2.0% dispersant. 7.7% 2:1 zinc complex of
2-mercaptopyridine-1-oxide and 0.5% Xanthan gum,
the remainder being water. The formulation exhibited
excellent stability when stored for 1 month at 40°C with
no observable phase separation.

Claims

1. A stable aqueous formulation comprising from 5 to
30% by weight of a microbiologically active agent
containing at least 50% BIT, from 1 to 4% disper-
sant and from 0.1 to 0.5% by weight Xanthan gum,
which formulation is substantially free from organic
solvents.

2. A formulation as claimed in claim 1 wherein the
remainder of the formulation is water.

3. Aformulation as claimed in either claim 1 or claim 2
wherein the amount of microbiological agent is at
least 9% by weight of the total formulation.

4. Aformulation as claimed in any one of claims 1o 3
wherein the amount of microbiological agent is less
than 22% by weight of the total formulation.
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5.

10.

11.

12,

13.

A formulation as claimed in any one of claims 1 to 4
which contains only BIT as the sole microbiologi-
cally active agent.

A formulation as claimed in any one of claims 1to 5
which has a viscosity of at least 1000 centipoise.

A formulation as claimed in any one of claims 1to 6
which has a viscosity of less than 3500 centipoise.

A formulation as claimed in claim 1 which com-
prises about 20% BIT, about 3% dispersant and
about 0.4% Xanthan gum by weight of the total for-
mulation.

A formulation as claimed in claim 1 which com-
prises about 10% BIT, about 1.5% dispersant and
about 0.4% Xanthan gum by weight of the total for-
mulation.

A formulation as claimed in claim 1 which com-
prises about 12.3% BIT, about 2.0% dispersant,
about 7.7% of the 2:1 zinc complex of 2-mercapto-
pyridine-1-oxide and about 0.4% Xanthan gum.

A formulation as claimed in any one of claims 1 to
10 wherein the dispersant is sodium lignin sulpho-
nate.

A formulation as claimed in any one of claims 1 to
10 wherein the dispersant is a condensate of ethyl-
ene oxide or propylene oxide or a block co-polymer
of ethylene oxide or propylene oxide.

A formulation as claimed in any one of claims 1 to
12 wherein the microbiologically active agent is
milled in the presence of the dispersant.

Patentanspriiche

1.

Stabile waBrige Formulierung, die 5 bis 30 Gew.-%
eines mikrobiologisch aktiven Mittels, das minde-
stens 50 % BIT enthélt, 1 bis 4 % Dispersionsmittel
und 0,1 bis 0,5 %, bezogen auf das Gewicht,
Xanthangummi enthalt, wobei die Formulierung
praktisch frei von organischen Lésungsmitteln ist.

Formulierung nach Anspruch 1, wobei der Rest der
Formulierung Wasser ist.

Formulierung nach einem der Anspriche 1 oder 2,
wobei die Menge an dem mikrobiologischen Mittel
mindestens 9 Gew.-% der Gesamtformulierung
betragt.

Formulierung nach einem der Anspriiche 1 bis 3,
wobei die Menge an dem mikrobiologischen Mittel
weniger als 22 Gew.-% der Gesamtformulierung
betragt.
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10.

11.

12.

13.
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Formulierung nach einem der Anspriche 1 bis 4,
die nur BIT als einzigstes mikrobiologisch aktives
Mittel enthélt.

Formulierung nach einem der Anspriche 1 bis 5,
die eine Viskositat von mindestens 1000 Centipoise
hat.

Formulierung nach einem der Anspriche 1 bis 6,
die eine Viskositat von weniger als 3500 Centipoise
hat.

Formulierung nach Anspruch 1, die etwa 20 % BIT,
etwa 3 % Dispersionsmittel und etwa 0,4 %
Xanthangummi, bezogen auf das Gewicht der
Gesamtformulierung, enthalt.

Formulierung nach Anspruch 1, die etwa 10 % BIT,
etwa 1,5 % Dispersionsmittel und etwa 0,4 %
Xanthangummi, bezogen auf das Gesamtgewicht
der Gesamtformulierung, enthalt.

Formulierung nach Anspruch 1, die etwa 12,3 %
BIT, etwa 2,0 % Dispersionsmittel, etwa 7,7 % des
2:1-Zink-Komplexes von 2-Mercaptopyridin-1-oxid
und etwa 0,4 Xanthangummi enthalt.

Formulierung nach einem der Anspriiche 1 bis 10,
wobei das Dispersionsmittel Natriumligninsulfonat
ist.

Formulierung nach einem der Anspriiche 1 bis 10,
wobei das Dispersionsmittel ein Kondensat von
Ethylenoxid oder Propylenoxid oder ein Block-Cop-
olymer von Ethylenoxid oder Propylenoxid ist.

Formulierung nach einem der Anspriiche 1 bis 12,
wobei das mikrobiologisch aktive Mittel in Gegen-
wart des Dispersionsmittels gemahlen wird.

Revendications

Formulation aqueuse stable comprenant 5 a 30%
en poids d'un agent microbiologiquement actif con-
tenant au moins 50 % de BIT, 1 & 4 % d'un disper-
sant et 0,1 &4 0,5 % en poids de gomme xanthane,
formulation qui est pratiquement dépourvue de sol-
vants organiques.

Formulation suivant la revendication 1, dans
laquelle le reste de la formulation consiste en eau.

Formulation suivant la revendication 1 ou la reven-
dication 2, dans laquelle la quantité d'agent micro-
biologique est égale a au moins 9 % en poids de la
formulation totale.

Formulation suivant I'une quelconque des revendi-
cations 1 & 3, dans laquelle la quantité d'agent
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10.

11.

12.

13.

microbiologique est inférieure & 22 % en poids de la
formulation totale.

Formulation suivant I'une quelconque des revendi-
cations 1 a 4, qui contient seulement de la BIT
comme seul agent microbiologiquement actif.

Formulation suivant I'une quelconque des revendi-
cations 1 & 5, qui a une viscosité d'au moins 1000
centipoises.

Formulation suivant I'une quelconque des revendi-
cations 1 a4 6, qui a une viscosité inférieure a 3500
centipoises.

Formulation suivant la revendication 1, qui com-
prend environ 20 % de BIT, environ 3 % de disper-
sant et environ 0,4 % de gomme xanthane en poids
de la formulation totale.

Formulation suivant la revendication 1, qui com-
prend environ 10 % de BIT, environ 1,5 % de dis-
persant et environ 0,4 % de gomme xanthane en
poids de la formulation totale.

Formulation suivant la revendication 1, qui com-
prend environ 12,3 % de BIT, environ 2,0 % de dis-
persant, environ 7,7 % du complexe de zinc de 1-
oxyde de 2-mercaptopyridine dans le rapport 2:1 et
environ 0,4 % de gomme xanthane.

Formulation suivant I'une quelconque des revendi-
cations 1 4 10, dans laquelle le dispersant consiste
en lignosulfonate de sodium.

Formulation suivant I'une quelconque des revendi-
cations 1 & 10, dans laquelle le dispersant est un
produit de condensation de l'oxyde d'éthyléne ou
de l'oxyde de propyléne ou bien un copolymére
séquencé d'oxyde d'éthyléne ou d'oxyde de propy-
Iéne.

Formulation suivant I'une quelconque des revendi-
cations 1 & 12, dans laquelle I'agent microbiologi-
quement actif est broyé en présence du dispersant.
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