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For nul a (4_)$0th1820|ln -3-one and 2-methyl-4-isothiazolin-3-one (commercnally available as
Kathon™ from Rohm and Haas). Biocides are also added to latices to provide protection
to the end use of the latex. For example, 2-n-octyl-4-isothiazolin-3-one (commercially
20 available as Skane™ from Rohm & Haas) is used to inhibit the growth of mildew on paint
films.

However, certain micro-organisms commonly found in latices, especially
pseudomonad species are more tolerant of isothiazolinones and can therefore be more
difficult to control.

25 We have surprisingly found that a combination of certain anti-microbial compounds
provide improved efficacy when used to inhibit the growth of micro-organisms in a latex.

According to a first aspect of the present invention there is provided a method for
inhibiting the growth of micro-organisms in a latex comprising adding to the latex:

- (a) a polymeric biguanide; and
30 (b) an isothiazolinone of the Formula (1) or a salt or complex thereof:

Formula (1)
35 wherein:
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35 wherei n: CONFI RVATI ON COPY WD 02/ 28952 PCT/ GB01/04425 2 Ris H, alkyl,
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the Formula (Y& Y Andafarg H.claalpgat of fragpaliyh it is preterred that R is Cig-alkyl,
Css-cycloalkyl or aralkyl, more preferably C,s-alkyl and especially C,4-alkyl.
In an embodiment of the invention when R is n-octyl it is preferred that Y and Z are
either both chlorine or both hydrogen. Such isothiazolinones are disclosed in US
25 4,105,431.
Examples of suitable isothiazolinones include 5-chloro-2-methyl-4-isothiazolin-3-
one, 2-methyl-4-isothiazolin-3-one,  4,5-dichloro-2-methylisothiazolin-3-one, 2-n-
octylisothiazolin-3-one, 1,2-benzisothiazolin-3-one, 4,5-trimethylene-4-isothiazolin-3-one
and 2-methyl-4,5-trimethylene-4-isothiazolin-3-one, 2-n-butyl-1,2-benzisothiazolin-3-one
30 and mixtures comprising two or more of the foregoing compounds.
In a preferred embodiment of the present invention the isothiazolinone of Formula

(1) is a benzisothiazolinone of the Formula (2) or a salt or complex thereof:
o
I

35 Formula (2)
wherein:



0 (R) C nNRS 35 Forrmula (2) wherein: W 02/28952 PCT/ GB01/ 04425 3
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When R is H in Formula (1) or Formula (2) the isothiazolinone may be used in the
form of a salt or complex thereof. The salt or complex may be with any suitable cation
15 such as an amine (including an alkanolamine) or a metal. Preferred salts are those with a
monovalent metal especially an alkali metal salt such as lithium, sodium or potassium.
Most preferably, the alkali metal salt is a sodium salt.

Polymeric Biguanide
20 Preferably the polymeric biguanide comprises at least two biguanide units of

Formula (3):

—NH—ﬁ—NH—ICI—NH—
NH NH

25 Formula (3)

linked by a bridging group which contains at least one methylene group. The bridging
group preferably includes a polymethylene chain, optionally incorporating or substituted by
one or more hetero atoms such as oxygen, sulphur or nitrogen. The bridging group may

30 include one or more cyclic moieties which may be saturated or unsaturated. Preferably,
the bridging group is such that there are at least three, and especially at least four, carbon
atoms directly interposed between two adjacent biguanide units of Formula (3).
Preferably, there are not greater than ten and especially not greater than eight carbon
atoms interposed between two adjacent biguanide units of Formula (3).

35 The polymeric biguanide may be terminated by any suitable group, such as a
hydrocarbyl, substituted hydrocarbyl or an amine group or a cyanoguanidine group of the
formula:



30 include one or nore cyclic noieties which may be saturated or
unsaturated. Preferably, the bridging group is such that there are at
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15 Specific examples of such bisbiguanides are compounds represented by Formula (4) and

(5) in the free base form:
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Formula (4)
20 and
C4H9—-CH—CH2—NH—ﬁ—NH—(I'I:—NH-(CHz)3
C,H, NH NH
2
Formula (5)
25 The polymeric biguanide preferably contains more than two biguanide units of

Formula (3) and is preferably a linear polymeric biguanide which has a recurring polymeric
chain represented by Formula (6) or a salt thereof:

—X—NH —ﬁ—NH—ﬁ—NH—'Y—NH——(IJ—NH—ﬁ—NH—
NH NH H NH
30

Formula (6)
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is 4 and not 8.
The linear polymeric biguanides having a recurring polymer unit of Formula (6) are
15 typically obtained as mixtures of polymers in which the polymer chains are of different
lengths. Preferably, the number of individual biguanide units of formulae:

—X—NH—ﬁ—NH—ﬁ—NH— and —Y—NH—C—NH—C—NH—
NH NH H H

20 is, together, from 3 to about 80.
The preferred linear polymeric biguanide is a mixture of polymer chains in which X
and Y are identical and the individual polymer chains, excluding the terminating groups,
are of the Formula (7) or a salt thereof:

(CH2)6—NH—ﬁ—NH—(":-—NH
NH NH

n

25 Formula (7)

wherein n is from 4 to 40 and especially from 4 to 15. It is especially preferred that the
average value of n is about 12. Preferably, the average molecular weight of the polymer
in the free base form is from 1100 to 3300.

30 The linear polymeric biguanides may be prepared by the reaction of a
bisdicyandiamide having the formula:



are of the Formula (7) or a salt thereof: (CH8-NH-CGNH i-NH NHNHn 25
Formula (7) wherein nis from4 to 40 and especially from4 to 15. It is
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meani ngs defined above. These nethods of preparation are described in WK
speci fications nunbers 702,268 and 10 1, 152,243 respectively, and any of
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I nvention rej : ; ' f the |inear
. la:

pol yIer i creg?goudgﬁ%ﬁg%#ﬁéj?ﬂﬁgg?{e&nqlé atﬂg@%erfgﬁg? ;‘/\‘bgﬁu gm’ no group or by a
cyandguani di ne group: -NHCNHCN Il 15 NH This cyanoguanidi ne group can
hydr ol yse during preparation o(H ﬁg(_Nppsgm(C@gb meri c biguanide yielding a
guani di ne end group. The term nati ng groups yélbe the sane or different
on each pol ymer chain. A small proportion of a primary am ne R-NH2, where R
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used in the present invention.
As noted hereinbefore, the polymer chains of the linear polymeric biguanides may

be terminated either by an amino group or by a cyanoguanidine group:

—NH—("}—NH—CN
NH

This cyanoguanidine group can hydrolyse during preparation of the linear
polymeric biguanide yielding a guanidine end grbup. The terminating groups may be the
same or different on each polymer chain.

A small proportion of a primary amine R-NH,, where R represents an alkyl group

20 containing from 1 to 18 carbon atoms, may be included with the diamine H2N-Y-NH, in the
preparation of polymeric biguanides as described above. The primary amine acts as a
chain-terminating agent and consequently one or both ends of the polymeric biguanide
polymer chains may be terminated by an -NHR group. These -NHR chain-terminated
polymeric biguanides may also be used.

25 The polymeric biguanides readily form salts with both inorganic and organic acids.
Preferred salts of the polymeric biguanide are water-soluble. When the polymeric
biguanide is represented by a compound of Formula (4) in the free base form, a preferred
water soluble salt is the digluconate. When the polymeric biguanide is represented by a
compound of Formula (5) in the free base form, a preferred water soluble salt is the

30 diacetate. When the polymeric biguanide is a mixture of linear polymers represented by
Formula (7) in the free base form, the preferred salt is the hydrochloride.

It is especially preferred that the polymeric biguanide is a mixture of linear
polymers, the individual polymer chains of which, excluding the terminating groups, are
represented by Formula (7) in the hydrochloride salt form. This is commercially available

35 from Avecia Ltd. under the trademark VANTOCIL™

15
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sulfosuccinates (for example sodium dioctylsulfosuccinate), alkylethersulfates,
alkylarylethersulfates, alkylether carboxylates, alkylarylethercarboxylates, lignin sulfonates
or phosphate esters.

25 When the latex is stabilised by anionic groups present in the polymer of the latex
the groups are preferably introduced by polymerising or more preferably co-polymerising
anionic monomers during the emulsion polymerisation process used in the preparation of
the latex. Suitable anionic monomers which may be used in the preparation of the latex
include those which carry one or more sulpho or, more preferably carboxy groups or salts

30 thereof. For example, an unsaturated mono or dicarboxylic acid. Suitable unsaturated
mono carboxylic acids include acrylic acid or methacrylic acid. Suitable unsaturated
dicarboxylic acids include itaconic acid, fumaric acid or maleic acid.

However, it is preferred that the latex is a cationic or sterically stabilised latex,
because we have found that the presence of some anionic surfactants can result in the

35 formation of undesirable precipitates when the isothiazolinone and polymeric biguanide
are added to the latex. Accordingly it is preferred that the latex is substantially free from
anionic compounds, especially anionic surfactants. Preferably the latex contains less than
5%, more preferably less than 1% and especially less than 0.05% by weight of anionic
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When the latex is stabilised by cationic groups present in the polymer of the latex
the groups are preferably introduced by polymerising or more preferably co-polymerising
cationic monomers during the emulsion pblymerisation process used in the preparation of

30 the latex. Preferred cationic monomers are those which carry one or more cationic
group(s), especially vinyl, acrylate and (alkyl) acrylate (especially (meth)acrylate,
(ethyl)acrylate and (propyl)acrylate) monomers which carry a cationic group.

Suitable cationic groups carried by the monomers include amines, preferably

secondary or more preferably tertiary amines; nitrogen containing heterocyclic groups, for
35 example pyridyl or pyrrolidone groups; and quaternary ammonium groups.

Examples of preferred cationic acrylate and (alkyl)acrylate monomers include 2-
(dimethylaminoethyl) acrylate, 2-(dimethylaminoethyl) (meth)acrylate, 2-
(dimethylaminoethyl) (ethyl)acrylate or 2-(dimethylaminoethyl) (propyl)acrylate and
quaternary ammonium salts thereof, especially the dimethyl sulphate quaternary
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dependent upon the end application of the latex. Suitable latices include, but are not

25 limited to those obtainable by the polymerisation or emulsion polymerisation of one or
more acrylates and (alkyl)acrylates (especially alkylacrylates and alkyl(meth)acrylates);
optionally substituted styrenes; methacrylamides; allyl compounds; vinyl ethers; vinyl
ketones; vinyl esters; vinyl halides; olefins; unsaturated nitriles and mixtures comprising
two or more of the foregoing.

30 Examples of suitable alkyl acrylates and alkyl(meth)acrylates include methyl
acrylate, ethyl acrylate, n-propyl acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl,
sec-butyl acrylate, amyl acrylate, hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate, tert-
octyl acrylate, 2-phenoxyethyl acrylate, di- and tripropylene glycol diacrylate, 2-chloroethyl
acrylate, 2-bromoethyl| acrylate, 4-chlorobutyl acrylate, cyanoethyl acrylate, 2-acetoxyethyl

35 acrylate, dimethylaminoethyl acrylate, benzyl acrylate, methoxybenzyl acrylate, 2-
chlorocyclohexyl acrylate, cyclohexyl acylate, furfuryl acrylate, tetrahydrofurfuryl acrylate,
hydroxyethyl(meth)acrylate, hydroxypropyl(meth) acrylate, 5-hydroxypentyl acrylate, 2,2-
dimethyl-3-hydoxypropy! acrylate, 2-methoxyethyl acrylate, 3-methoxybutyl acrylate, 2-
ethoxyethyl acrylate, 2-iso-propoxyethyl acrylate, 2-butyoxyethyl acrylate, 2-(2-
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y S%itable vinyl ethers inc ucLay those' containing less than 20 carbon atoms.
25 Examples include methyl vinyl ether, butyl vinyl ether, hexyl vinyl ether, octyl vinyl ether,

decyl vinyl ether, ethylhexyl vinyl ether, methoxyethyl vinyl ether, ethoxyethyl vinyl ether,
chloroethyl vinyl ether, 1-methyl-2,2-dimethylpropyl vinyl ether, 2-ethylbutyl vinyl ether,
hydroxyethy! vinyl ether and dimethylaminoethyl vinyl ether.
Suitable vinyl ketones include those containing less than 12 carbon atoms.
30 Examples include methyl vinyl ketone, phenyl vinyl ketone and methoxyethyl vinyl ketone.
Suitable vinyl esters include vinylacetate.
Suitable vinyl halides include viny! chloride, vinylidene chloride and chlorotrifluoro
ethylene.
Suitable olefins include unsaturated hydrocarbons having less than 20 carbon
35 atoms. Examples include dicyclopentadiene, propylene, 1-butene, 1-pentene, 1-hexene,
4-methyl-1-pentene, 1-heptene, 1-octene, 1-decene, 5-methyl-1-nonene, 5,5-dimethyl-1-
octene, 4-methyl-1-hexene, 4,4-dimethyl-1-pentene, 5-methyl-1-hexene, 4-methyl-1-
heptene, 5-methyl-1-heptene, 4,4-dimethyl-1-hexene, 5,5,6-trimethyl-1-heptene, 1-
dodecene and 1-octadecene and especially ethylene.
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n-octyl acrylate, styrene; 2-ethylhexyl acrylate, acrylic acid, acrylonitrile, ethylene, vinyl
25 acetate, vinyl chloride and ethylene; and especially latices obtainable by the

polymerisation or emulsion co-polymerisation of methyl methacrylate with butylacrylate, 2-
ethylhexyl acrylate or ethyl acrylate.
In an especially preferred embodiment the latex is stabilised by a water-soluble
colloid such as a partially hydrolysed poly(vinylacetate) or a poly(vinylaicohol), and the
30 latex is one of:
(i) a latex obtainable by emulsion co-polymerisation of methyl methacrylate with
butylacrylate, 2-ethylhexyl acrylate or ethyl acrylate;
(i) a polyvinylacetate latex; and
(iii) a latex obtainable by emulsion polymerisation of vinyl acetate and ethylene.
35 In this especially preferred embodiment the water soluble colloid is preferably a
poly(vinylalcohol) such as a Mowiol™ 8-88 and Mowiol™ 8-18 but is not limited thereto.
The liquid medium in which the polymer particles are dispersed is preferably water
or a mixture of water and one or more water-miscible organic solvent(s). Examples of
suitable water-miscible organic solvents are acetic acid, N,N-dimethylformamide, glycols
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When an isothiazolinone in which Y and Z in Formula (1) together with the carbon
25 atoms to which they are attached form an optionally substituted 5 or 6 membered ring,
especially a benzene ring, is employed, it is preferred that sufficient isothiazolinone is
added to the latex to give a concentration therein of from 1 to-500ppm, more preferably
from 5 to 200ppm by weight relative to the total weight of the latex.
When the polymeric biguanide and isothiazolinone are added to the latex
30 simultaneously it is preferred that they are added in the form of a composition comprising
the isothiazolinone, the polymeric biguanide and optionally a medium. The medium,
when present, is preferably a liquid medium, more preferably water, a mixture of water
and one or more organic solvents or an organic solvent. Examples of organic solvents
that may be employed include include C,¢-alkanols (especially C;4-alkanols), for example

35 methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol, tert-butanol,
n-pentanol, cyclopentanol and cyclohexanol; linear amides, preferably dimethylformamide
or dimethylacetamide; alkanolamides, for example lactamide,
lactamidopropyltrimethylammonium chloride, acetamide and

acetamidomonoethanolamine; ketones and ketone-alcohols, preferably acetone, methyl
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menber ed acéarding to the present method exhibit long term stability against spoilage by micro-
organisms such as fungi, algae, yeasts and especially bacteria. '
According to a further aspect of the present invention there is provided a
25 composition comprising a latex, a polymeric biguanide and an isothiazolinone of the
Formula (1). The preferred polymeric biguanide and isothiazolinone are as hereinbefore
described with reference to the first aspect of the invention.
In a preferred embodiment the composition comprisés a steric or cationic
stabilised acrylic latex; a linear polymeric biguanide which is a mixture of polymer chains
30 in which the individual polymer chains, excluding the terminating groups, are of the
Formula (7) or a salt thereof as hereinbefore described; and a benzisothiazolinone
derivative of the hereinbefore described Formula (2) or a salt or complex thereof.
We have found that the combination of the polymeric biguanide and
isothiazolinone used in the present method exhibits a synergistic effect against the micro-
35 organisms commonly found in latices, especially against fungi such as Aspergillus Niger,
yeasts such as Candida albicans and bacteria, especially gram-negative bacteria such as
Pseudomonas aeruginosa. Compositions comprising the polymeric biguanide and
isothiazolinone used in the method according to the present invention exhibit a sum of the
Fractional Inhibitory Concentration (hereinafter FIC) for each component which is below 1.
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t he2®i n. The weight ratio of the linear polymeric biguanide : benzisothiazolinone in the anti-
microbial composition may vary over wide limits for example from 99:1 to 1:99, more
preferably from 10:1 to 1:10. It is especially preferred that the weight ratio of component
(i) and component (ii) is close to the lowest sum of the FIC values for each of the

- components as determined from an isobologram as hereinbefore described. It is
30 especially preferred that the weight ratio of the linear polymeric biguanide :
benzisothiazolinone in the antimicrobial composition is from 4:1 to 1:4.

As hereinbefore described the antimicrobial compositions according to this aspect
of the invention are useful for inhibiting the growth of microorganisms in latices. The
antimicrobial compositions are also useful for inhibiting the growth of microorganisms in or

35 on a wide range of other media, especially industrial media. Examples of industrial media
include cooling water liquors, paper mill liquors, metal working fluids, geological drilling
lubricants, polymer emulsions, surface coating compositions (especially varnishes and
lacquers) and solid materials, especially wood, plastics materials and leather. The
amount of the anti-microbial composition according to this aspect of the invention required
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If the formulation is in the form of a suspension or emulsion, it preferably also
contains a surface active agent to produce a stable dispersion or to maintain the non-
continuous phase uniformly distributed throughout the continuous phase. Any surface

30 active agent which does not adversely affect the biocidal activity of the compounds
comprising the anti-microbial composition may be used. Preferred surface active agents
are the preferred non-ionic or cationic surfactants and/or dispersants as hereinbefore
described in relation to the first aspect of the invention, for example alkylene oxide
adducts of fatty alcohols, alkyl phenols and amines such as ethylene diamine.

35 The invention is further illustrated by the following examples in which all parts are

by weight unless otherwise stated.



novel . 15 According to a further aspect of the present invention there is
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conprising an anti-m crobial conposition according to the
Calculation of Antimicrobial Activity Against Mono-cultures

Microtitre plates were used for this assay. A simple matrix was constructed with
varied concentrations of the two compounds from 2 x MIC (minimum inhibitory
25 concentration) down to zero concentration in a 10 x 10 array. As the microtitre plate has
only 96 wells, the combinations of the two compounds that made up the extreme
concentrations (highest and lowest) were omitted. Solutions were made up in broth at two
times the final concentrations after pre-dissolving the compounds in distilled water.
The mixture (100 pl) was added to the plate so that the total volume in each well
30 was 200 pl. Nutrient broth was used for Ps.aeruginosa . Plates were incubated for 16-24
hours at 37°. The presence or absence of growth was determined by visual inspection.

RESULTS

35 Table 1: Antimicrobial Activity of Compounds Under Investigation




present invention and a carrier. The carrier may be a solid but is
preferably a liquid and the fornulation is 10 preferably a sol ution,
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antagonistic. If a graph with the axes representing the biocide Fractional Inhibitory
Concentrations for the two biocides on linear scales is constructed, when the combination
20 is additive the isobole ( i.e. the line joining the points that represent all combinations with
the same effect including the equally effective concentrations of the biocides used alone)
is straight, synergistic combinations give concave isoboles and antagonistic combinations

give convex isoboles.

25 Table 2: Fractional Inhibitory Concentrations for BIT and Vantocil®™ IB (PHMB)
against Ps.aeruginosa

Table 2
COMPOUND FIC VALUES
Vantocil"™ IB 1 0.43 0.29 0.14 0.14 0.14 0.14 |0.00
BIT 0 0.14 0.29 0.43 0.57 0.71 0.86 | 1.00
Total 1 0.57 0.58 0.56 0.71 0.85 1.00 |1.00

30



METHOD Mai nt enance of Stock Cultures 10 Bacteria were maintained on

nutrient agar and fungi on nalt agar or a spore suspension in

physi ol ogveat2®at i ne (0.85% WV NaCd ). Calcul ation of M nP@GBbNMM4RS t Ory
Concentrations Agai nst Mono-cultures Bacteria were grown to stationary
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35 Table 1: Antji m croli al Actl Vi ty 0 Corrpounds Under I nvesti ga{ti on WO

02/ 28952 PCT/ GB01/ 04%2 ] T—COVRQ O TTgt

Ps. aerugi nosa (BIT 32 2 20% sol ution
of pol yhexanet hyl erf2 i e from Aveci a
Limted. 5 BIT|is 1, 2-benzi sot hi az@d Varedf emec@ail able from Avecia Linmted
as PROXELRTM GXL. Cal cul ation of Synergy Agai nst Mono-cultures

Vantocil®™ IB - is a 20% solution of PHMB hydrochloride available from Avecia Limited.
5 BIT - is 1, 2-benzisothiazolin-3-one available from Avecia Limited as PROXEL®™ GXL.

EXAMPLE 2: Investigation of Synergy between Polyhexamethylene biguanide
(PHMB) and _2n-Butyl-1,2-benzisothiazolin-3-one (BBIT) against Pseudomonas

aeruginosa

10
Bacteria
Pseudomonas aeruginosa NCIB 10421
METHOD
15
Maintenance of Stock Cultures
Bacteria were maintained on nutrient agar and fungi on mait agar or a spore
suspension in physiological saline (0.85% W/v NaCl).
20 Calculation of Minimum Inhibitory Concentrations Against Monocultures

Bacteria were grown to stationary phase (18h) in nutrient broth (approximately 10°
organisms per ml). A 0.1%(v/v) inoculum was used to seed fresh medium and 100 pl of
the inoculum was then added to each well of a microtitre plate, except for the first well
which contained 200 pl.
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hours at 37°C. The presence or absence of growth was determined by visual mspectnon

15 RESULTS

Table 3 : Antimicrobial Activity of Compounds Under Investigation

Table 3
COMPOUND MIC (ppm) against Ps.aeruginosa
Butyl BIT 125
Vantocil®™ |IB 16

20 Vantocil®™ IB - is a 20% solution of PHMB hydrochloride available from Avecia Limited.

Butyl BIT - is a 98% solution of 2n-butyl -1,2-benzisothiazolin-3-one (BBIT) available from
Avecia Limited as Densil®™ DN.

25  Calculation of Synergy Against Monocultures
The Minimum Inhibitory Concentration (MIC) is the lowest concentration of biocide
which showed growth inhibition when used alone. For the purpose of Fractional Inhibitory
Concentration (FIC) calculations, if a single biocide did not control growth, the MIC was
taken as the highest concentration used. Fractional Inhibitory Concentrations are the
30 concentration of biocide which controlled growth in the mixture divided by the MIC of that
biocide. FIC values for both compounds in the mixture were calculated and the results
are shown in Table 4. The sum of these two figures gives an indication of the action of
the two biocides. A value less than one indicates a synergistic effect, if the total is unity or
greater the action is additive and if the value is greater than two the biocides are
35 antagonistic. If a graph with the axes representing the biocide Fractional Inhibitory
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Vantoci IRTMIB - is a 20% sol uti on of PHVB hydrochl ori de avail able from
Aveci a Liwdbeeros25 BIT - is 1, 2-benzisothiazolin-3-one arar/Gabl/et4ds om
Avecia Limted as PROXELRTM GXL. EXAMPLE 2: Investigation of Synergy

bet ween Pol yhexanet hyl ene bi guani de Z0PHVB) and

2n-Butyl - 1, 2- benzi sot hi azol i n-3-one (BBIT) agai nst Pseudononas aerugi hosa
10 Bacteria Pseudononas aerugi nosa NCI B 10421 METHOD 15 Mai nt enance of
Stock Cultures Bacteria were nmaintained on nutrient agar and fungi on malt
agar or dLaFsnisationgderetheitwp biogidgs pailineHFcalgs '%@EMSHEC‘@E-. when thecorphinafion 2o
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a m &r ot i divecdivek sobemsept for the first well which contained 200 |. WO
02/ 28952 PCT/ GB01/ 04425 19 Using doubling dilutions, the concentration of
the conpounds under i nvesti_g_ati on were varied in each well along.the
or di nat e ¥able 4:Theactipnak hithibitery,; Gongentrations: foi Bufyls BIT t al

i nspect i qpHMB)&igatfstPderugimeshat i on at 37C. Cal cul ation of Antim crobial
Activity Agali nst Monocultures 5 Mcrotitre plates were used for this assay.
A sinmple matrix was constructed with varied concentrations of the two
conmp@undsTabdlen 2 x M C (mini numinhibitory concentration) down to zero
concentr atceMACGUNRD 1O x 10 array. Asfjdgapuegotitre plate has onlly 96
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broth at |twantocil™™ IB 1 0.37 0.25 0.12 0
Total 1 0.49 0.49 0.49 1

Isobologram 2 : Showing Activity of Mixtures of Butyl BIT and Vantocil*™ IB
(PHMB) against Ps.aeruginosa
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15

Vantocil"™ IB - is a 20% solution of PHMB hydrochloride available from Avecia Limited.

Butyl BIT - is a 98% solution of 2n-butyl -1,2-benzisothiazolin-3-one (BBIT) available from
20  Avecia Limited as Densil®™ DN.



10 tinmes the final concentrations after pre-dissolving the conpounds in

distilled water. Each m xture (100 |) was added to the plate so that the

total volwoe2289seach well was 2001. Nutrient broth was uB€TGBOT1/04425

Ps. aerugi nosa. Plates were incubated for 16-24 hours at 37C. The presence

or absence of growth was determ ned B visual inspection. 15 RESULTS Table

3: Antimcrobial Activity of Conpounds Under |Investigation Table 3

COMPOUND M C (ppm) against Ps.aeruginosa Butyl BIT 125 Vantocil RTM | B 16
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BIT and Vantoci | RTM I B (PHVB) agai nst Ps.aerugi nosa 10 Tabl e 4 COVPOUND

FI C VALUES
RESULTS

20
Table 5: Antimicrobial Activity of Compounds Under Investigation

COMPOUND MIC (ppm) against Aspergillus Niger
Butyl BIT 8
Vantocil"™ 1B 16

Vantocil®™ IB - is a 20% solution of PHMB hydrochloride available from Avecia Limited.

25 Buty! BIT - is a 98% solution of 2n-butyl -1,2-benzisothiazolin-3-one (BBIT) available from
Avecia Limited as Densil®™ DN.

Calculation of Synergy Against Monocultures
The synergy against monocultures was calculated as previously described in
30 examples 1 and 2.




Butyl BIT 0 0.12 0.24 0.37 1 VantocilRTMIB 1 0.37 0.25 0.12 0 Total 1
0.49 0.49 0.49 1 Isobologram 2 : Show ng Activity of Mxtures of Butyl BIT
and Vant oed® b#39951 B ( PHVB) agai nst Ps. aeruginosa 1.2 1 40PCHGBO1/81405 6 0.4
m 0.2U 00.20.40.60.8112 -0.277:1 -0.4 FIC Vvalue for

Vantoci | RTh IB 15 Vantoci| RTMIB - iZ2 a 20% sol uti on of PHVB hydrochl ori de
avai lable from Avecia Limted. Butyl BIT - is a 98% sol ution of 2n-butyl
-1, 2- benzi sot hiazolin-3-one (BBIT) available from 20 Avecia Limted as
Densi | RTM DN V\D 02/ 28952 PCT/ GBOl/ 04425_ 21fEXAI\/PLIE 3: 1 nvest [ gatRJmpn of
Syner gy hbabig = R i g h |

Benzi sot mm] &ﬁngnﬁng@tyl BI T) agal nst Aspergillus N ger Fungus 5
Aspergil |l us N| ger M 17454 I\/ETHCD Mai nt enance of Stock CuI tures 10 The
f ungus R i entrations
(M Cs) Agai ns@OME’iQwﬂIDture The M Cs werkiCodleasi at ed as descrl bed

previously in gggaglres 1 .and . 19. @al ,ubagol oh @fssAnti m grobifal Activity
Agai nst : trmrerybiat - arti vty S e 2 cut 81'L gdlas descri bed
previ ouslLy i /aMoghy|"d8 1 1 0.50 | 0.33

Total 1 0.75 0.83 0.82 1

Vantocil®™ IB - is a 20% solution of PHMB hydrochloride available from Avecia Limited.

Butyl BIT - is a 98% solution of 2n-butyl-1,2-benzisothiazolin-3-one (BBIT) available from
Avecia Limited as Densil®™ DN.

Isobologram 3 : Showing Acitivity of Mixtures of n-Butyl BIT and Vantocil®™ IB
10 (PHMB) Against Aspergillus Niger

Vantocil®™ |B + butyl BIT vs. A.niger
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In the following examples 4 to 7, the antimicrobial activity of the compounds under
15 investigation were tested in the presence of a latex stabilising, agent vinyl acetate
ethylene copolymer (VAE).

EXAMPLE 4: Investigation of Synergy between Polyhexamethylene biguanide
(PHMB) hydrochloride and CMIT/MIT in VAE against Acetobacter

20



and 2. RESULTS 20 Table 5: Antimcrobial Activity of Conpounds Under

| nvestigation COVMPOUND M C (ppm against Aspergillus Niger Butyl BIT 8
Vant oci | R®01/B9i6 Vantoci IRTMIB - is a 20% sol uti on of PrivBGBYdoewaeh! ori de
avail able from Avecia Limted. 25 Butyl BIT - is a 98% sol ution of

2n-butyl -1, 2-benzi sothiazolin-3-one ZBBIT) available from Avecia Limted
as Densil| RTM DN. Cal cul ati on of Synergy Agai nst Monocul tures The synergy
agai nst nonocul tures was cal cul ated as previously described in 30 exanpl es
1 and 2. WO 02/28952 PCT/ GB01/ 04425 22 Table 6: Fractional Inhibitory
Concent r athiM¥Bs- fsoPOBD?’sﬁm%the%é'gvaW%dPHNﬁ)l 'P)ﬁro‘{hﬂ%)avéd@WQJP”ApﬁPﬁ'@r
COVPOUND |Finife/at astoBui™IB.BI T O 0.25 0.50 O. 66 1 VantocilRTMIB 1 0.50

0.33 0. 16 . 82 | |
o prae rGATBURY 315 8 b o 51 R oP Bl SR e sl Siler 00
sol ution aﬂd szemwwﬂﬂsozh@zqi@rﬁzm%@\rﬁﬂa@e|fr|°m Bofam@n(i maqr)aquna“bW Prom

Avecisa LivAke csnieiiily BIalabl.vilys admbtestianens copblymwrng Acitivity of
M xtures of n-Butyl BIT and Vantoci | RTM I B 10 (PHWMB) Agai nst Aspergillu s

Ni ger Vantoci | RTMIB + butyl BIT vs. A niger 140 0.9- 0.8- MO0.7 1]L 0.6
O ¢ 0.5 Bacteria :

An isolate of Acetobacter.

10 METHOD

Maintenance of Stock Cultures
The isolate of Acetobacter was grown on potato-dextrose agar (PDA) plates.

15 The following method was repeated for examples 4 to 7 as follows:
VAE (30g) was weighed into sterile bottles and dosed with the two biocides under
investigation. The samples were then inoculated with a suspension of bacteria (5% w/w)
prepared from an agar lawn and incubated at 30°C. The bacterial growth was assessed
by streaking on plates. (PDA for Acetobacter). The samples were judged to be free from

20 viable bacteria if the plates were free from bacterial colonies following incubation at 30°C
for 120 hours. The samples were re-inoculated with fresh bacteria (5% w/w) every seven
days.

RESULTS
25
Calculation of Synergy Against Monocultures
Synergy against monocultures was calculates as previously described.

~ Table 7: Fractional Inhibitory Concentrations for Vantoci®™ IB (PHMB) and
30  CMIT/MIT in VAE Against Acetobacter

Table 7 ‘

COMPOUND FIC Values
CMIT/MIT 0 0.33 0.67 1
Vantocil®™ B 1 0.5 0.13 0
Total 1 0.85 0.80 1

Vantocil®™ IB - is a 20% solution of polyhexamethylene biguanide (PHMB) hydrochloride
available from Avecia Limited.
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EXAMPLE 5 : Investigation of Synergy between Polyhexamethylene biguanide
10 (PHMB) hydrochloride and 2-Methyl-4-isothiazolin-3-one (MIT) in VAE (Vinyl acetate
ethylene copolymer (VAE)) against Acetobacter

MIT - is 2-methyl-4-isothiazolin-3-one available from Rohm and Haas as Kordek™ 50.

15 METHOD
Example 5 was repeated in exactly the same way as example 4.

RESULTS



25 Cal cul ation of Synergy Agai nst Mnocul tures Synergy agai nst nonocul tures
was cal cul ates as previously described. Table 7. Fractional Inhibitory
Concent r av¥® ongs9snr Vantoci | RTM 1B (PHVB) and 30 CM T/ M TPCTVGBAEI4AgRI nst
Acet obacter Table 7 COVPOUND FIC Values CMT/MT 0 0.33 0.67 1 Vantocil|l RTM
IB10.50.13 0 Total 1 0.85 0.80 1 Z&ntocil RTMIB - is a 20% sol uti on of
pol yhexanet hyl ene bi guani de (PHVB) hydrochl oride available from Aveci a
Limted. WO 02/28952 PCT/ GB01/ 04425 24 Cl\/IT/MT - is a l.5%solution of a
3:1 mxt . s .

2- met hyl -45450thr4& o ROTHT ‘
LX1.5. | ABAgainstAcetolsiated ng Act|V| ty of M xt ures of Vant oci | RTM | B
(PHVB) and 5 CMTIMT in VAE Agai nst Acetobacter Vantocil RTM I B and
Cl\/IT/I\/IT_I_ VAE vs. Acetobacter 1.2 1 m0.8 .50.6-- 2C CU > 0.4 10

U LL O. %82 0 4 0608112 .02 FICof CMT/MT EXAMPLE 5
| nvesti gat i orCOMPSUND gy beét ween Pol yhexanetfh@ Mahesbi guani de
MIT 0 0.33 0.67 1
Vantocil"™ IB 1 0.50 0.13 0
Total 1 0.83 0.80 1

5 Vantocil®™ IB - is a 20% solution of polyhexamethylene biguanide (PHMB) hydrochloride
available from Avecia Limited.

MIT - is 2-methyl-4-isothiazolin-3-one available from Rohm and Haas as Kordek™ 50.

10 Isobologram 5 : Showing Activity of Mixture of Vantocil*™IB (PHMB) and MIT in
VAE Against Acetobacter

Vantocil IB + MIT in VAE vs. Acetobacter

1.2
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15 EXAMPLE 6 : Investigation of Synergy between Polyhexamethylene biguanide
(PHMB) hydrochloride (Vantocil®™ IB) and 1,2-Benzisothiazolin-3-one (BIT) in VAE
against Acetobacter

BIT is - 1,2-benzisothiazolin-3-one available from Avecia Limited as PROXELR™ GXL.
20



10 (PHVB) hydrochl oride and 2-Met hyl -4-isothiazolin-3-one (MT) in VAE
(Vinyl acetate ethylene copolyner (VAE)) agai nst Acetobacter MT - is

2- met hyl wWie bzz#vbt azol i n- 3- one avai l abl e from Rohm and HaaBCH&BKDo4dek TM 50.
15 METHOD Exanple 5 was repeated in exactly the sane way as exanpl e 4.
RESULTS WD 02/ 28952 PCT/ GB01/ 04425 28 Table 8 : Fractional Inhibitory
Concentrations for MT and Vantoci| RTM 1B (PHVMB in VAE Agai nst Acetobacter
Table 8 COVWOUND FIC Values MT 0 0.33 0.67 1 Vantocil RTMIB 1 0.50 0.13 0
Total 1 0.83 0.80 1 5 Vantocil RTMIB - _is 20% sol uti on_ of

pol yhexamétiVg - ené’qiyf@efamﬁawleopmmam%(%éMBbPV@f@C@@@m awpilable Bamadesia

Lim ted. Livhiledad BardodiB™BI - 4- i sot hi azol i n- 3-one avai | abl e from Rohm and
Haas as KordekTM 50. 10 Isobologram5 : Showi ng Activity of M xture of

Vant oci | RTM B éPHI\/B) and MT in VAE Agai nst Acetobacter Vantocil IB+ MT
in VAE vME obacter 1.2 0.8- 0.6-- 0C co >0.4,725 U LLO0.200.2

0.4 §.6 0.8 1Ekdmpteds wa tpediedivh Exactly the same way as examples 4 and 5.

RESULTS

10 Table 9: Fractional inhibitory concentration for BIT and PHMB (Vantocil®™IB) in
VAE against Acetobacter

Table 9
COMPOUND FIC Values
BIT 0 0.33 0.67
PHMB Vantocil*™ IB 1 0.50 0.13 0
Total 1 0.83 0.80 1

15 Isobologram 6 : Showing Activity of Mixtures of Vantocil*™B (PHMB) and BIT in
VAE Against Acetobacter

Vantocil®™ IB + BIT in VAE vs. Acetobacter
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15 EXAMPLE 6 : Investigation of Synergy between Pol yhexanet hyl ene bi guani de
(PHMB) hydrochloride (Vantocii RTMIB) and 1, 2-Benzi sot hi azolin-3-one (BIT)
in VAE agaonstsAcet obacter BIT is - 1, 2-benzi sot hi azol i npGr/omel/emas | abl e
fromAvecia Limted as PROXELRTM GXL. 20 WO 02/ 28952 PCT/ GB01/ 04425 26
PHVB - is Pol yhexanet hyl ene bi guani de2{ PHVB) hydrochl ori de avail abl e from
Avecia Limted as Vantocil RTM 1B METHOD 5 Exanple 6 was repeat ed .in
exactly the sane way as exanples 4 and 5. RESULTS 10 Table 9: Fractional

i nhi bitor concent rat i on for. Bl T and PHI\/B Vant OCI I RTI\/I B) [ n VAE a_al nst
Acet obact EXAMBAE: 79: dnyes g amethylepgbigyanide;
B 10. 50(F01M§) deTGétﬂbnﬂleO(\&'ﬁt&lﬁU" IB)__ Immitﬂqr amB’ienms‘ﬂtIﬁMdﬂm munew ty
of M xturt ) 3 éa),nd BIT i n VAE Agai nst Acet obacter
Vant oci | RTw : . F obacter 1.2 1 00 0.8 0.6 >0.4- 4- 0
Uo.2- 00.2 0 4 0 6 0.8 112 -02 FICof BIT WO 02/28952 PCT/ GB01/ 04425

5 Butyl BIT - is a 98% solution of 2n-butyl -1,2-benzisothiazolin-3-one (BBIT) available from
Avecia Limited as Densil®™ DN.

Vantocil®™ IB - is a 20% solution of polyhexamethylene biguanide (PHMB) hydrochloride
available from Avecia Limited.

10
METHOD
Example 7 was repeated in exactly the same way as examples 4 to 6.
RESULTS
15
Table 10 : Fractional inhibitory concentrations for PHMB (Vantocil®™ IB) and Butyl
BIT in VAE against Acetobacter
Table 10
COMPOUND ' FIC Values
Butyl BIT 0 0.20 0.40
PHMB (Vantocil®™ IB) 1 0.67 0.33 0
Total 1 0.87 0.73
20 N

Isobologram 7 : Showing Activity of Mixture of Vantocil®™ IB (PHMB) and Butyl BIT
in VAE Against Acetobacter




27 EXAMPLE 7 : Investigation of Synergy between Pol yhexanet hyl ene bi guani de
(PHMB) hydrochl oride (Vantoci | RTMIB) and 2N Butyl - 1.

2- Benzi ssv@dbzazobi n- 3-one  (Butyl BIT) in VAE agai nst Acet pOBGBetr/0428ut yl
BIT - is a 98% solution of 2n-butyl -1,2-benzisothiazolin-3-one (BBIT)

avail able from Avecia Limted as Dengdl RTM ON. Vantoci IRTMIB - is a 20%
sol ution of pol yhexanet hyl ene bi guani de (PHVB) hydrochl ori de avail able
fromAvecia Limted. 10 METHOD Exanple 7 was repeated in exactly the sane

way as exanples 4 to 6 RESULTS 15 Tahle 10 : Fractional inhibitory
concentr at{i ons for PH@:% %% @ E{bg{lé,ﬁ), Bds By Lf‘a &l T in VAE agailnst
Acet obact er Table 10 "'f'i ﬁ l'ues utfll %%6 X 0.20 0.40 1 PHVB
(VantociIRTMIB) 1 0.67 0.33 0 Total 1 0.87 0.73 1 20 Isobologram?7 :
Showi ng Agti vi 1y yardButyt—8 T| in VAE
Agai nst Aget obact r WO 02/ 28952 PCT/ GB01/ 04425 28 Vantoci| RTMIB + butyl
BIT in VAE vs. AWstobacter—t+2t+—%+7=~— 0800627t > 0/4- 0 U
0.2
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FIC of butyl BIT
EXAMPLE 8
Suitable formulations for use in inhibiting the growth of micro-organisms is a latex
5 according to the present invention but not limited thereto were prepared as follows.

EXAMPLE 8a : Polyhexamethylene biguanide (PHMB) (Vantocil®™ IB) and 2N-Butyl-
1,2-Benzisothiazolin-3-one (BBIT) Formulation

Components Weight % | Order of
addition
Vantocil®™ IB is a 20% solution of Polyhexamethylene 84.2 1
biguanide hydrochloride available from Avecia Limited.
Makon™ 8 (Is ethoxylated nonyl phenol, available from Stepan 10.5 2
Company)
Densil®™ DN is a 98% solution of 2n-Butyl-1,2- 5.3 3
Benzisothiazolin-3-one available from Avecia Limited.
Procedure :

Makon™ 8 was added to Vantocil "™ IB with stirring.

Densil®™ DN was then added slowly to achieve a clear light
brown solution

10



0O 0.20.40.60.8112-0.2FICof butyl BIT EXAMPLE 8 Suitable
formulations for use in inhibiting the growh of mcro-organisns is a |atex
5 accordiwmgor/zsoshe present invention but not |imted therrCDGRer/@4pF epar ed
as follows. EXAMPLE 8a : Pol yhexanet hyl ene bi guani de (PHVB) (Vantocil RTM

| B) and 2N-Butyl - 1, 2-Benzi sot hi azol i28 3-one (BRI T) Fornul ati on Conponents
Wei ght % Order of addition Vantocil RTMIB is a 20% sol uti on of

Pol yhexamet hyl ene 84.2 1 biguani de hydrochl oride available from Aveci a

Li mted. I\/akonTM 8 (I's et hoxyl at ed nonyl phengl avai | etlbl gT,&rgm St eqazn 10.5

Benzi sot I‘Bmdtnm&onﬁl.a @-\wmm(mﬁmmm\vem a Lim ted Pr ocedur e . MakonTM 8
was added to Vantocil RTMIB with stirring. Densil RTM DN was then added

Sl OV\A y te ahhl ave a hl ear i aht hraown ool vt i ~An 10\ r\’)l ’)Oﬂl:’)
LI III. L ABRCA'A'/N] [ AW A | ul.l \WAN] LU \'

PCT/ GB01/ ©ampsnemts EXAVPLE 8b : Pol yhexamet hyl ene bi gu\émshre%( PﬂrvBarof

(Vant oci|l RTM | B) and 1, 2- Benzisothiazolin-3-one (BIT) Fornul aaddition

Conponenm % Oder of —addition MXture L Cremaphor TM PS20 ESt er

( Pol yoxy €ne Sorbitan 90 1 Mbnol aurate avail able from BASF

Cor por at|i Grejnaphortel RS20 PrEster paolyokyetiviatenziSasbitdrag ol i 90 3- %ne dvai l|abl e
d

10 2 friomdyisshe évgqabgﬂgm@,@p@gfyoﬁam e m xed and| then heated w th .
further Ig‘%xela‘;“"I %"ess pastg Hné benznsothla;_olm- -or|13eI -Ia;vzgilzrbpexel RF(M I SS(H ved. This
from Avecia Inc.

The components were mixed and then heated with further
agitation at 50°C until all of the BIT (Proxel ™) dissolved. This
resulted in a dark amber solution.

5 Example 8b continued

Components Weight % | Order of
addition

Mixture 2

Vantocil®™ IB (20% solution of Polyhexamethylene biguanide 71.1 1

hydrochloride available from Avecia Limited).

Mixture 1 28.6 2

Surfynol™ 104 PG (acetylenic diol available from Air Products 0.3 3

and Chemicals Inc.)

Procedure:

Mixture 1 was added to Vantocil*™ IB stepwise with continued
stirring, ensuring that the mixture was clear before the addition
of another portion. Surfynol™ 104 PG was also added. The
complete addition of mixture 1 resulted in a clear dark brown
solution.




resulted in a dark anber solution. 5 Exanple 8b continued Conponents Wi ght
% Order of addition Mxture 2 Vantocil RTM I B (20% sol uti on of

Pol yhexameo hytssse bi guanide 71.1 1 hydrochl ori de avai | abbPeT/GBonm#ARECi a
Limted). Mxture 1 28.6 2 Surfynol TM 104 PG (acetylenic diol available
fromAir Products 0.3 3 and Chemcal3Inc.) Procedure: Mxture 1 was
added to Vantoci | RTM I B stepwise with continued stirring, ensuring that
the m xture was cl ear before the addition of another portion. Surfynol TM
104 PG was aI SO added The onpl ete addltlon of m xture 1 resultgqnln a

cl ear dar EXBNutAt ‘ amethylene i pehlorige (Mantagi

nt oci | RTM | B)

and

Pol yhexanghdiglian ymmmaeen.www(wm%me Va
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Procedure :

Propylene glycol was added to the Vantocil"™IB with stirring.

Kordek™ 50C was then slowly added to the mixture with

continued stirring which resulted in a clear light tan solution.
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EXAMPLE 8d : Polyhexamethylene biguanide (PHMB) hydrochloride (Vantocil*™ IB)

and CMIT/ MIT Formulation

Components Weight % | Order of
addition

VantocilF™ |B (20% solution of Polyhexamethylene biguanide 64.1 1

(PHMB) hydrochloride available from Avecia Limited).

Propylene Glycol (available from Lyondell Chemical Company) 25.6 2

Kathon™WT (8.6% CMIT (5-chloro-2-methyl-4-isothiazolinone- 10.3 3

3-one), 2.6% MIT (2-methyl-4-isothiazolin-3-one) available
from Rohm & Haas)

Procedure :

Propylene glycol was added to Vantocil®™IB with stirring.

Kathon™ WT was then added slowly to the mixture with further |

stirring. This resulted in the formation of a clear yellow

solution




Vantoci | RTM I B (20% sol uti on of Pol yhexanet hyl ene bi guanide 64.1 1 (PHVB)
hydr ochl ori de avail able from Avecia Limted). Propylene dycol (available
from Lyovd@bt2885em cal Conpany) 25.6 2 Kat honTMAT (8. 6% BIVI/GB01/04425

(5-chl oro-2-net hyl -4-i sot hi azol i none- 10.3 3 3-o0ne), 2.6%MT

(2-nmet hyl -4-isot hi azolin-3-one) available from Rohm & Haas) Procedure :
Propyl ene gl ycol was added to Vantoci | RTMB with stirring. KathonTM W was
then added slowy to the mxture with further stirring. This resulted in
the formation of a clear yellow solution WO 02/28952 PCT/ GB01/ 04425 31
CLAIMS 1. A nethod for inhibiting th€ClAM& h of micro-organisns in a |atex
conprising adding to the latex: 5 (a) a polyneric bi guani de; and (b) an

i sot hi azol i nong of, t r.oul 1 h r 1111
RZ'S 20 Forkaentdfer gt Yo th ofyridpie i SR L i i iang e 2

Y and Z etdhelateiependent|ly are H, hal ogen or Cl aI kyI or Y and Z toget her
W Lh 4 he @3 bog pa mgﬁcb@u‘gﬁugrbr{dhey are attached forman optionally 15
substi t ut 5 or ered rin met ho claim 1l wherein:
R e . o) Ry isoriErlarorihd omitn (A PER ROF oPGREPEN P L0 o ogen
or C,-4-a| kyl. 20 3. A nethod according to claim1l wherein: Ris H nethyl,
butyl or octyl; and Y and Z each i ngepefpdently are hydrogen, or together

forman optionally substituted 6 ed ring.
/N —R
Z S
10 Formula (1)
wherein:
R is H, alkyl, cycloalkyl or aralkyl; and
Yand Z each independently are H, halogen or C,4-alkyl or Y and Z together
with the carbon atoms to which they are attached form an optionally
15 substituted 5 or 6 membered ring.
2. A method according to claim 1 wherein:
R is H, Cys-alkyl, Cs.s-cycloalkyl or aralkyl; and
Yand Z are H, halogen or C,4-alkyl.
20 |
3. A method according to claim 1 wherein:
R is H, methyl, butyl or octyl; and
Y and Z each independently are hydrogen, or together form an optionally
substituted 6 membered ring.
25
4. A method according to claim 1 wherein the isothiazolinone of Formula (1) is 5-
chloro-2-methyl-4-isothiazolin-3-one, 2-methyl-4-isothiazolin-3-one, 4,5-dichloro-2-
methylisothiazolin-3-one  2-n-octylisothiazolin-3-one, 1,2-benzisothiazolin-3-one, 4,5-
trimethylene-4-isothiazolin-3-one, 2-methyl-4,5-trimethylene-4-isothiazolin-3-one or 2-n-
30 butyl-1,2-benzisothiazolin-3-one or a mixture comprising two or more of the foregoing
compounds.
5. A method according to claim 1 wherein the isothiazolinone of Formula (1) is a

benzisothiazolinone of the Formula (2) or a salt or complex thereof:
35



25 4. A nmethod according to claim1 wherein the isothiazolinone of Fornula
(1) is 5- chloro-2-nethyl-4-isothiazolin-3-one,

2- met hyl wie bzz#vkt azol i n- 3-one, 4, 5-di chl oro- 2- nethyllsothcazmbummssone
2-n-octylisothiazolin-3-one, 1,2-benzisothiazolin-3-one, 4,5-

tri nmet hyl ene- 4-i sot hi azol i n- 3- one, 32

2-met hyl -4, 5-tri net hyl ene-4-i sot hi azol i n-3-one or 2-n 30

butyl -1, 2- benzi sot hi azol i n-3-one or a m xture conprising two or nore of the
foregoi ng conpounds. 5. A method accordi to claim1 wherein the

i sot hi azol i none of Fornmula (1) is a benzigothiazolinone of the Formula (2)
or a salt or conplex thereof: 35 WO 02/28%52 PCT/ @G01/04425 32 0 (Ri) n
NR S Formula (2) wherein: 5 F?Ris_EZEL?XXP_Eangen (especially
chlorine), ClL -alkyl or Cl -al koxy;n defined in claiml1; and nis
fromO to 4. 6. A nmethod according to claimb5 wherein the

benzi sot hi azolinone is 10 1, 2-benzi sot hiazolin-3-one. 7. A nethod
according to claimb5 wherein the befprmdak?)lazol i none is. 2-n-butyl-1, 2-
benzi sot hyR&@int n- 3- one. 15 8. A nethod according to any one of the

precedi ng_gcl al V\,her ric ses at | east two

bi gu%nl deRuni t'g?%‘ﬁrof% ?gpec%ﬂﬁwlgnq@%mqgg 3f\IH 20 Fornula (3)
| i nked byRa brlsdg|dﬂgngi|0lqauwl1l,ehdcont ains at |east one nethylene group. 9.
A met hod @qccordigagh ¢ & &ny one of the preceding clains wherein the polymeric
25 biguanide is a |inear polyneric biguanide conprising a m xture of

pol ymer chains in which the individual polynmer chains, excluding the

term natifg grAdupsethad e astorting For nelhim (%) wherein sthet hemaisethazolinone  is

10 1,2-benzisothiazolin-3-one.

7. A method according to claim 5 wherein the benzisothiazolinone is 2-n-butyl-1,2-
benzisothiazolin-3-one.

15 8. A method according to any one of the preceding claims wherein the polymeric
biguanide comprises at least two biguanide units of Formula (3):

—NH—ﬁ—NH—C—NH—

I
NH NH

20 Formula (3)
linked by a bridging group which contains at least one methylene group.

9. A method according to any one of the preceding claims wherein the polymeric

25 biguanide is a linear polymeric biguanide comprising a mixture of polymer chains in which
the individual polymer chains, excluding the terminating groups, are of the Formula (7) or
a salt thereof:

(CHz)e—NH_ﬁ_NH—ﬁ_NH
NH NH

30 Formula (7)
wherein n is from 4 to 40.



(CH2)6---NH-CNHCGNH- 11 NHNHn 30 Formula (7) wherein nis from4 to
40. WD 02/ 28952 PCT/ GB01/ 04425 33 10. A nethod according to any one of the
precedi ngvabzesys2 wherein the latex is a cationic or sterpPCBHGBy1/642%i1 | i sed

| atex. 11. A nethod according to any one of the preceding clains wherein
the latex is 5 substantially free frasg ani oni c conpounds. 12. A nethod
according to any one of the preceding clains wherein the latex is
stabilised with a partially hydrol ysed pol y(vinyl acetate) or a

pol y(vinyl al cohol). 10 13. A nethod according to any one of the preceding
cl ai ms wh#.ei nAtmethodtascording tor ami Pne &ff t'ﬁﬁy PecoRding rclajeis uwheseinathp datgx iad t he

latex is gglopid &dtdricamy stgb,),se@ h@kex obt ai nabl e by enul sion
co-pol ynmerisation of nethyl nmethacrylate with butyl acrylate, 2-ethyl hexyl

acrylate or ethyl acrylate; (ii). a poI%/w nyl acetate latex; and 15 (iii) a
| at ex obt &f nabAembwognmczQ'rdimg o lapyeores at ithen Ptﬁcedmgwlalwewb@fé"‘aﬂ@ Btex/isene.

14. A5 et beskisftiay fedFomBnfine @&ispdthdé he preceding clainms wherein the
i sot hi azol i none and pol yneric biguanide are added to the latex in the form

of a conposition conprising the isothiazolinone, the polxnerlc bi guani de
and opti om2l | yAameff®dnactiording 16 .ang arenpb e pracediogpelaigisnghereinathex latex is

pol ymer i Csebms@dﬁw&ﬁea%aﬂ.awhyoﬁely&eoaw(vmwaee@ie) ot BolyRiiicorod) as defined

inclaiml. 25 16. An anti-mciobial conposition conprising: (i) a |inear
pol yneric biguanide which is a mxture of polynmer chains in which the
i ndi 10 dualt3.pol fmmetrodaacrordirg ¢d waly nepet e thee praceding r@aigtsowbgrelraﬂ@ tatex ise
Eor mul atﬁ t)abfﬂfedib va térn;%ﬁﬁ)%fccﬁ\@lddgﬁd PedatbR scdeddiBroAnd (i) a
t ﬁgflegl(c) algaégf ;a%gg p teainlagﬁ Iy\5/eemt(1)|5|on co- poﬂ/mensatlén <)>f meth?l mgtkacrylate wm)kutyl
acrylate, 2-ethylhexyl acrylate or ethyl acrylate;
(i), a polyvinylacetate latex; and

15 (iii) a latex obtainable by emulsion polymerisation of vinyl acetate and ethylene.

14. A method according to any one of the preceding claims wherein the

isothiazolinone and polymeric biguanide are added to the latex in the form of a

composition comprising the isothiazolinone, the polymeric biguanide and optionally a
20 medium.

15. A composition comprising a latex, a polymeric biguanide and an isothiazolinone of
the Formula (1) as defined in claim 1.

25 16. An anti-microbial composition comprising:
(i) a linear polymeric biguanide which is a mixture of polymer chains in which
the individual polymer chains, excluding the terminating groups, are of the
Formula (7) or a salt thereof as defined in claim 9; and
(ii) a benzisothiazolinone derivative of the Formula (2) or a salt or complex
30 thereof as defined in claim 5.



