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ANTIFOULING BENZOATE COMBINATIONS

[0001] The present invention relates to combinations of a biocidal compound
selected from ferric benzoate, aluminium benzoate, barium benzoate and calcium
benzoate and the biocidal compound tralopyril, which combinations provide an
improved protecting effect against fouling arganisms, and the use of these
combinations for protecting materials against fouling organisms. More particularly, the
present invention relates io compositions comprising a combination of a component (1)
and a component (I in respective proportions 1o provide a synergistic effect against
fouling organisms, whereby component (1) is selected from ferric benzoate, aluminium
benzoate, barium benzoate and calcium benzoate, and component (I) is tralopyril;
with the proviso that said composition is essentially free of cuprous oxide.

[0902] it has now been found that the combination of biocidal component (1) selected
from ferric benzoate, aluminium benzoate, barium benzoate and calcium benzoate and
the biocidal component tralopyril {11}, has a synergistic effect on the control of fouling
organisms. As used herein, "control” is defined to include the inhibition of attachment
or settlement of fouling organisms to the surface of an object, the removal of fouling
organisms that are attached to the surface of an object, and the growth of fouling
organisms.

[0003] Ferric benzoate (CAS Registry Number 14534-87-3) is also known as iron
benzoate of iron (1) benzoate and is hereinafier referred to as component (I-a). Other
biocidal components (1) are aluminium benzoate (I-¢), barium benzoate (I-d) and
calcium benzoate (l-e).

[0004] The antifouiing properties of ferric benzoate (1) and its use in anticorrosive
paints have been described by B. del Amo et al. in Colloids and Surfaces A :
Physicochem. Eng. Aspects, vol 324, p. 58 - 64 (2008).

[0005] WO-2007/061546 discloses stabilized paint compositions containing a
hydrolyzable acrylate resin such as copper acrylate, zinc acrylate, or silyl acrylate, a
metal salt of pyrithione, cuprous oxide, and a primary stabilizing agent selected from
the group consisting of benzoic acid, hydroxypyridine, metal salts of benzoic acid, and
hydroxypyridine,



[6006] WO-2007/088172 discloses compositions containing tralopyril and a broad
range of zinc compounds such as &.g. Zn0O, ZnCl,, ZnS0,, zineb and zinc pyrithione
having a synergistic antifouling effect.

[0007] The wording “essenfially free of cuprous oxide” as used hersin means that the
compositions of the present invention do no comprise cuprous oxide that has been
intentionally added 1o the compositions.

[0008] Surfaces or objects exposed to humid or agusous environments are readily
colonized by aquatic organisms such as algae, fungi, bacteria, microbsas, and aquatic
animails such as, e.g. funicates, hydroids, bivalve maollusks, bryozoans, polychaste
worms, sponges and bamacles. As these organisms settle on or attach to said
surfaces, the value of the exposed objects diminishes. The attachment or settiement
of said organisms is also known as "fouling’ of a structure. The exterior, but possibly
also the interior of the object may deteriorate, the surface changes, €.g. from smooth,
clean and streamiined to rough, foul and turbulent, the weight of the object increases
by the deposit of the organisms and their remnants, and the vicinity of the object may
becomes obsfructied or encumbered. The function of the obiject and system involved
lowers and the quality of the agueous environment deteriorates. The common method
of controlling the attachment of fouling organisms is by treating the structure to be
protected with a coating which comprises an antifouling agent.

[0009] The combinations of antifouling biocidal compounds as claimed in the present
invention are especially suifable to protect surfaces or objects in constant or frequent

contact with water from fouling or attachment or settlement of algae, by appiying fo

said surfaces or objects a composition comprising component () and one of the

components (i) in respective proportions o provide a synergistic effect against fouling
organisms. Alternatively, combinations of component (1) and one of the components

(1) may be incorporated into the substrate to be protecied from fouling. In a first aspect,
there is provided a composition comprising a combinaiion of a component (I} and a
component (ll) in respective proportions {0 provide a synergistic effect against fouling
organisms, whereby component (1} is selected from ferric benzoaie (I-a), aluminium
benzoate (I-c), barium benzoaie (-d} and caicium benzoate (I-e), and tralopyril as

component (I1}; with the proviso that said composition is essentially free of cuprous oxide.

[0010] Examples of said surfaces or objects are for instance, flexibie nets or rigid
cages used in maring or freshwater aguaculture, fishing nets, ship nuils, harbor
instaltations, piers and pilings, drying docks, sluice-gates, locks, mooring masts,
buoys, offshore ofl rigging equipment, dritling platforms, bridges, pipelines, cables,
ballaé’i water tanks, ship reservoirs that draw watar from infested bodies of water,
recreational equipment, such as surfboards, jet skis, and water skis, and any othar
object in constant or frequent contact with water.
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[0011] The disclosure also provides a method to protect materials, in particutar
surfaces or objects in frequent or constant contact with water, against fouling
organisms by applying to said objects a composition comprising an effective
antifouling amount of a combination of a component {i) together with a component (II)
wherein the amount of component {1} and component (Il) are in respactive proportions
to provide a synergistic effect against fouling organisms.

[6612] The present disclosure further provides a method of protecting a surface which
comprises applying to the surface a composition comprising an effective antifouling
amount of a combination of a component (i} together with a component (1) wherein the
amount of component ([} and component (I!) are in respective proportions to provide a
synergistic effect against fouling organisms.

[0012a] In a second aspect, there is provided the use of a composition as defined above for

the control of fouling organisms.

[0012b] In a third aspect, there is provided a method of proteciing materials against fouling
organisms, wherein the said method comprises adminisiration or application of an antifouiing

effective amount of a compaosition as defined above.

[0013] An especially important use of the method of the disclosure comprises a
method for inhibiting fouling of nets used in aguaculture, which comprises applying to
the net an antifouling composition in accordance with the inveniion. The effecis of
biofouling to the aquaculturist are largely deirimental. Hydrodynamic forces on a fouled
nat, which can reduce cage volume, constrict net openings and stress moorings, have
been calculated at up 1o 12.5 times that of a clean nat. Concurrently, the weight of
cages can severely increase, causing further siructural stress as well as a reduction in
cage buoyancy and increased net deformation. Fouling can aiso cause physical
damage fo the nets themselves. Fouling effectively decreases the specified mesh size
by increasing nst surface area, which causes disruption 1o water flow. As a result,
nufrient exchange and waste removal are restricted, which not only affects the health
of stock but also the surrounding environment; for example, by causing localised
eufrophication. Sirnilarly, supplies of oxygen may be disrupted and anoxic conditions
can develop; this is particularly periinent in temperate regions during the summer
when the period of most aggressive Touling coincideswith highwater temperatures that
further reduce oxygen leveis. Decreases in DO levels can be further compounded by
the respiratory activity of fouling organisms themselves. indirect effects of biofouling
development on fish cages and netting include remedial costs; for example, cleaning
and repairs which, in turn, have detrimental environmental implications and can further
stress stock through increased disturbance. The complex fouling communities that can
develop may indirectly cause further siress {o stock by affording habitat to 2 range of
‘harmful’ diseases and parasites; for example, ‘netpen liver diseass’, amoebic gil
disease, the nemaiode Hysierothylacium aduncum and the sea louse Lepeophthsairus
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saimonis. Fouling can also create ‘Health and Safety’ concemns, f.e. fouling increases
the weight and slipperiness of equipment that is handled and, in the tropics, the
frequency of contact with stinging and cutfing organisms is raised. The increase in
disease and parasites due io the development of fouling adds o the concemns over the
use of combatant chemicals, such as cypermethrin, azamethiphos and smamectin
benzoate, which are used for their freatment but have, potentially, detrimental
environmental impacts. Despite the use of some preventative practical procedures, the
main protective meathod against fouling, whether it be for ships or nats, involvas the
use of antifouling paints. Thase are applied to nets typically mads from synthetic
fibres, including polyamide (nyion). Antifouling painis containing only copper, in the
monovalent form of cuprous oxide, is the paint technology used almost exclusively in
the fish farming industry today. Antifouling paints based on cuprous oxide have a
fimited lifetime. Furthermore such coatings are known sources of pollution from
aguaculiure and are responsible for elevated ievels of copper close to fish-farms. Net
washing plants have problems dealing with the copper containing waste and siudge.
The waste must be specially disposed of and such safeguards evidently increase
costs.

{0014] Another important use of the method of the disclosure comprises a method for
inhibiting fouling of a ship’s hull, which comprises applying tc the hull an antifouling
composition in accordance with the disclosure. Fouiing on the hulls of ships for

example increases frictional drag with a corresponding decrease in spead and

maneuverability and an increase in fuel consumption and increased maintenance

costs associated with removal of the fouiing.

[0015] The compositions comprising a combination of a component (1) fogether with
a component (It} wherein the amount of component () and component (il) are in
respactive proportions to provide a synergistic effect against fouling organisms can be
used to protect constructions such as, e.g. swimming pools, baths, cooling water
circulation circuits and industrial baths in various installations, e.g. in manufacturing
plants or in air-conditioning instaliations, the function of which can be impaired by the
presence and/or the mulliplication of fouiing organisms. Further exampies are
buildings and parts of buiidings such as ficors, outer and inner walls or ceilings, or
ptaces suffering from dampness such as celiars, bathrooms, kifchens, washing houses
and the like, and which are hot-beds for fouiing. Fouling not only is problematic from
the viewpoint of hygiens and aesthetics, but also causes economic losses because
said buildings and/or decorating materials deterioraie more rapidly than desired.
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[0016] Another application of the combinations of the present disclosure is the
treatment or disinfaction of ballast water to reduce or eiiminate the presence of aguatic
organisms such as phytopla'nkton (dincflageliates and diatoms), crustaceans {crabs,
shrimp, copepods, amphipods), rofifers, polychaetes, molluscs, fish, echinoderms,
ctenophores, and coelenterates.

[0017] The synergistic antifouling compositions of the present disclosure can also be

used in a variety of applications :

- industrial agueous process fluids, e.g. cooling waters, pulp and paper mill process
waters and suspensions, secondary oil recovery systems, spinning fluids, metal
working fluids, and the like

- in-tank/in-can protection of aqueous functional fluids, e.g. polymer emulsions, waier
based paints and adhesives, glues, starch slurries, thickener solutions, gelatin, wax
emulsions, inks, polishes, pigment and mineral slurries, rubber latexes, concrete
additives, driliing mud's, ioiletries, aqueous cosmetic formulations, pharmaceuiical
formulations, and the like.

[6017a] in a fourth aspect, there is provided a product containing (a) a composition
comprising a component (1) selected from ferric benzoate (l-a), aluminium benzoate (I-¢),
barium benzoate (I-d) and calcium benzoate (i-e); and (b) a composition comprising tralopyril
as a component (ll); as a combination for simultaneous or sequential use, wherein said (a)
and (b) are in respeclive proportions to provide a synergistic effect against fouling

organisms; with the proviso that said product is essentially free of cuprous oxide.

[0018] The ferm “fouling organisms” is meant to comprise organisms that attach,
ssttle, grow on or adhere to various kinds of surfaces, in particular in humid or
agueous environments such as, marine waters, fresh waters, brackish waters, rain
water, and also cooling water, drainage water, waste water and sewage. Fouling
organisms are Algae such as, for example, Microaigae, e.g. Amphora, Achnanthss,
Navicula, Amphiprora, Melosira, Cocconeis, Chlamydamonas, Chiorelia, Ulothrix,
Anabaena, Phaeodactylum, Porphyridium; Macroalgae, e.g. Enteromorpha,
Cladophora, Ectasarpus, Acrochaetium, Ceramium, Polysiphonia and Hormidium sp.;
fungt; microbes; tunicates, including membears of the class Ascidiacea such as Ciona
intestinalis, Diplosoma listerianium, and Botrylius schiosseri; members of the class
Hydrozoa, including Clava squamata, Hydractinia echinata, Obelia genicutata and
Tubularia larynx, bivalves, including Myiifus edulis, Crassostrea virginica, Ostrea
edulis, Ostrea chilensia, Dreissena polymorpha (zebra mussels) and Lasasa rubra;
bryozoans, including Elecira pilosa, Bugula neritina, and Bowerbankia gracilis;
poiychaete worms, including Hydroides norvegica; sponges; and members of the ciass
Crustacea, including Arfemnia, and Cirripedia (barnacles), such as Balanus amphitrite,
Lepas analifera, Balanus balanus, Balanus balanoides, Batanus hameri, Batanus
crenatus, Balanus improvisus, Balanus galeatus, and Balanus eburneus: and Elminius
modestus, and Verruca.
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[0019] The relative proportions of component {I) and component (1) in compositions
comprising a combination of component (1) and a component (1) are those proportions
which result in a synergistic effect against fouling organisms when compared to a
somposition including, as an active ingredient, either component (1) alone or a

‘component (I}) alone. As will be understood by those skilled in the art, the said

synergistic effect may be obtained within various proportions of components (I) and ()
in the composition, depending on the kind of fouling organism towards which effect is
measured and the substrate to be treated. Based on the teachings of the present
application, determination of the synergistic effect of such combinations can be
performed according to the procedures of the Poison Plate Assay as described in
Experiment 1. As a general rule, however, it may be said that for most fouling
organisms the suitable proportions by weight of the amount of component (1) to
component (I1) in the combinations should {ie in the range from 10:1 to 1:10.
Particularly, this range is from 4:1 to 1:4, more particularly from 3:1 to 1:3 or 2:1 to 1:2.
A particular ratio of component (1) to component (11} in the compositions of the present
invention is from 4:1 to 1:3, more particularly from 3:1 to 1:3 or 2:1 to 1:2.

[0020] In a further embodiment the present invention also relates to a composition
only containing a combination of the two active ingredients : i.e. a component (I}
selected from ferric benzoate (I-a), aluminium benzoate (I-c), barium benzoate (I-d) and
calcium benzoate (I-e), and tralopyril as a component (1) - without further active
ingredients being present - and one or more carriers. This also applies to the methods
of treatment as described in the present invention. Hence also compositions are
covered containing a combination of a component (1) selected from ferric benzoate
(I-a), aluminium benzoate (I-c), barium benzoate (I-d) and calcium benzoate (I-¢) and
tralopyril as a component (11}; whereby component (1) and component (It are in
respective proportions to provide a synergistic biocidal effect; and one or more
carriers. As a general rule, it may be said that the suitable proportions by weight of the
amount of component (1) to component (i) in these biocidal compositions should lie in
the range from 10:1 to 1:10. Particularly, this range is from 4:1 to 1:3, more
particularly from 3:1 to 1:3 or 2:1 to 1:2. The carriers are described hereinbefore.

[0021] The quantity of each of the active ingredients in compositions comprising a
combination of a component (1) and a component (11} will be so that a synergistic effect
is obtained. In particular it is contemplated that the ready to use compaositions of the
present invention comprise component () in an amount of at least 1 wt % based on



10

15

20

25

30

35

WO 2012/081027 PCT/EP2011/06G873

the total weight of the com'position, More particuiar such ready to use compositions
comprise component () in an amount from 1 wit% to 40 wt% based on the total weight
of the composition. The amount of component (Il) in said ready to use compositions
will be so that a synergistic antifouling effect is obtained. In particular the amount of
component (Il) may range from 1 wi% to 20 wt%, more particular from 2 wt% to

10 wt% based on the total weight of the dry mass of the composition.

[0022] In actual practice, antifouling compounds may be brought into contact with a

fouling organism by :

a. coating the aquatic structure with an antifouling paint containing the required
effective amount of one or more antifouling compounds in such a way that the said
compounds are released at a sufiiciently high level so that the protected surface
area stays fouling free during the desired service life of the antifouling coating;

b. more generally, incorporating, for a good antifouling action, the required effective
amount of one or more antifouling compounds in the surface layer of the aguatic
structure in such a way that the structure is protecied against foulers by a constant
release of the said compounds;

¢. alternatively, releasing an antifouling-effective amount of said compounds directly
into the aguatic environment surrounding the structure to be protected;

d. orany other method in general wherein the said compounds come in contact with
the fouling organisms.

[0023] For application onto structural surfaces, preferred composifions of the
invention include a film-forming component such as a polymer resin solution.
Exemplary polymer resins include unsaturated polyester resins formed from: a)
unsaturated acids or anhydrides, such as maleic anhydride, fumaric acid, itaconic acid
and the like; b) saturated acids or anhydrides, such as phthalic anhydride, isophthalic
anhydride, terephthalic anhydride, tetrahydrophthalic anhydride, tetrahalophthalic
anhydride, adipic acid, sebacic acid, and the like; c) glycols, such as ethylene glycol
and the like; d) vinyl monomers, such as styrene, vinyl toluene, chiorostyrens,
bromostyrene, acrylates like methylmethacrylate, ethylene glycol dimethacrylate and
the like. Other suitable resins include viny! ethers (like vinylisobutyl ether), copper and
zinc acrylates, triorganosilyl acrylates, titanium acrylates, viny! ester-, vinyl acetate-,
and vinyl chloride-based resins, elastomeric components, vulcanized rubbers, rosins,
metalresinates and urethane-based resins.
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[0024] A composition comprising a combination of a component (1) and a component
(11} in respective proportions to provide a synergistic effect against fouling organisms is
thus suitably used together with carriers and additives, including wetting agents,
dispersing agents, slickers, adhesives, emulsifying agents and the like such as those
conventionally employed by the artisan in preparing antifouling compositions. The
antifouling compositions of the present invention may further comprise suitable
substances known in the art of formulation, such as, for example natural or
regenerated mineral substances, sclvents, dispersants, surfactants, wetting agents,
adhesives, thickeners, binders, anti-freeze agents, repellents, color additives,
corrosion inhibitors, water-repelling agents, siccatives, UV-stabilizers and other active
ingredients. Suitable surfactants are non-ionic, cationic and/or anionic surfactants
having good emulsifying, dispersing and wetting properties. The term "surfactants” will
also be understood as comprising mixtures of surfactants.

[6025] Antifouling compositions comprising a combination of a component (1) and
a component (1) in respective proportions 1o provide a synergistic effect against
fouling organisms may be prepared in any known manner, for instance by
homogeneously mixing, coating and/or grinding the combination of active ingredients
(i.e. a component (I} and a component (il}), in a one-step or multi-steps procedure,
with the selected carrier material and, where appropriate, the other additives such as
surface-active agents, dispersants, thickeners, binders, color additives, corrosion
inhibitors and the like.

{0026] Suitable carriers for solid formulations, such as dusts, dispersible or fiowable
powders, are any dispersant that does not adversely affect the active ingredients, for
example, clays (for example, kaolin, bentonite, acid clay, and the like), talcs (for
example, talc powder, agalmatolite powder, and the like), silica’s (for example,
diatomaceous earth, silicic acid anhydride, mica powder, and the like), alumina, sulfur
powder, activated charcoal, and the like. These solid carriers may be used either
singly or in combination of two or more species

[00271 Appropriate carriers for liquid formulations are any liquid that does not
adversely affect the active ingredients, for example, water, aicohols (for example,
methyl alcohol, ethyl alcohol, ethylene glycol, propylene glycol, diethylene glycol,
glycerin, etc.), ketones (for example, acetone, methyl ethyl ketone, etc.), ethers (for
example, dioxane, tetrahydrofuran, cellosolve, diethylene glycol dimethyl ether, etc.),
aliphatic hydrocarbons {for example, hexane, kerosene, etc.), aromatic hydrocarbens
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(for example, benzene, toluene, xylene, sclvent naphtha, methyl naphthalene, sfc.),
halogenated hydrocarbons (for exampile, chloroform, carbon tetrachloride, etc.), acid
amides (for example, dimethyi formadide, etc.), esters (for exampie, methyl acetate
ester, ethyl acetate ester, butyl acetate ester, fatty acid glycerin ester, etc.}, and nitriles
(for example, acetonitrile, etc.). These solvents may be used either singly or in
combination of two or more species.

[0028] Emulsifiable concentirates of the antifouling compositions according to the
present invention can also be obtained upon dilution of the combination of componenis
(N and (I}) with at least a suitable organic solvent {i.e. a liquid carrier) followed by the
addition of at least a solvent-soluble emulsifying agent. Solvents suitable for this type
of formulation are usually water-immiscible and belong to the hydrocarbon, chlorinated
hydrocarbon, ketone, ester, alcohol and amide classes of solvents, and they can be
properly selected by those skilied in the art based on the solubility’s of components (1)
and (ll) respectively. Emulsifiable concentrates usualiy contain, in addition to the
organic solvent(s), from about 10 to 50% by weight of the combination of active
ingredients, from about 2 to 20% of emulsifying agent(s) and up to 20% other additives
such as stabilisers, corrosion inhibitors and the like. The combination of componenis
(1) and (II) may also be formulated as a suspension concentrate, which is a stabie
suspensicn of the active ingredients in a (preferably organic) liguid intended to be
diluted with water before use. In order fo obiain such a non-sedimenting flowable
product, it is usually necessary to incorporate therein up to about 10% by weight of at
least a suspending agent selected from known protective colloids and thixotropic
agents. Other liquid formulations like aqueous dispersions and emulsions, for
example obtained by diluting a wettable powder or a concentrate (such as previously
described) with water, and which may be of the water-in-oil or the oil-in-water type,

also lie within the scope of the present invention.

[0029] The present invention also provides protective aniifouling compositions, for
instance in the form of paints, coatings or varnishes, comprising the said combination
of components (I} and (Il) together with one or more addifives suitable for their
formulation. The total amount of the combination of components (i) and (If) in such
protective compositions may range from 2 to 10% (w/v). Suitabie addifives for use in
said protective compositions are quite conventional in the art and include, for instance,
at least an organic binder (preferably in aqueous form) such as an acrylic or vinyi-
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based emulsion or rosin compounds; mineral carriers such as calcium carbonate;
surface-active agents such as previously described; viscosity regulators; corrosion
inhibitors; pigments such as titanium dioxide; stabilisers such as sodium benzoate,
sodium hexametaphosphate and sodium nifrite; mineral or organic colorants and the
like. The ways of formulating such additives together with a component (1) and

a component (II} of the present invention is also well within the knowledge of those
skilied in the art. Such protective compositions may be used not only fo cure and/or
limit the damaging effects of fouling organisms but also in order to prevent
deterioration to occur on materials which may be subjected to the harmful environment
and effects of fouling organisms.

{0030] The antifouling compositions according to the present invention can be
applied by a number of conventional methods, such as hydraulic spray, air-blast spray,
aerial spray, atomising, dusting, scattering or pouring. The most appropriate method
will be chosen by those skilled in the art in accordance with the intended objectives
and the prevailing circumstances, namely the kind of fouling organism to be controlled,

the type of equipment available and the type of material to be protected.

[0031] As previously indicated, the combination of componenis (I} and (ii) is
preferably applied in the form of compositions wherein both said ingredients are
intimately admixed in order to ensure simultaneous administration to the materials to
be protected. Administration or application of both components (1) and (Il) can also be
a "sequential-combined" administration or application, /.e. component (I} and
component (i) are administered or applied alternatively or sequentially in the same
place in such a way that they will necessarily become admixed together at the site to
be treated. This will be achieved namely if sequential administration or application
takes place within a short period of time e.g. within less than 24 hours, preferably less
than 12 hours. This alternative method can be carried out for instange by using a
suitable single package comprising at least one container filled with a formulation
comprising the active component (1) and at least one container filled with a formulation
comprising an active component (I1). Therefore the present invention also
encompasses a product containing :

- {a) a composition comprising & componént (1) selected from ferric benzoate (l-a),

aluminium benzoate {I-c), barium benzoate (i-d) and calcium benzoate (I-e), and
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- {b) a composition comprising tralopyril as a component (l1), as a combination for
simultaneous or sequential use, wherein said (a) and (b) are in respective
proportions o provide a synergistic effect against fouling organisms;

with the proviso that said product is essentially free of cuprous oxide.

Experiment : Poison plate assay
Experiment 1 : poison piate assay

Name of the primary compound: - ferric benzoate as component (I-a)
Name of the combination partners: - tralopyril as component (il);

Test models: Algicide: To each well of a 96-well microtiter plate, 300 yl BG11
medium, containing the test compounds in one of the concentrations of
a dose series is added. The liquid freshwater mineral medium is
inoculated by adding an aliquot of an actively growing, 3 week old liquid
BG11 culture of algae and incubated at 21°C, 85% relative humidity,
1000 Lux 16hr/day. The growth is evaluated after three weeks.

Crustaceans: the brine shrimp Arfemia safina is used as a model
organism for crustaceous marine foulers, such as barnacles. Artemia
safina cysts {Great Salt Lake strain) are allowed to hatch in aerated
artificial seawater according to Probst. Approximately 20 Artemia salina
instar It larvae cbtained in this way are added to 300 pl of the same
artificial seawater medium. The medium contains the test compounds in
a dose range as detailed below (“Concentrations”). The animals are
incubated in the laboratory at 25°C and surviva! of the crustaceans is
evaluated afier one day.

Test combinations: % product A+ % product B

100 + 0

80 + 20

66 + 33

50 + 50

33 + 66

20 + 80

0 + 100
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Concentrations : a 24-step doses series is applied, each step being 0.75 times the
previous step, as follows: 25.00 - 18.75 ... 0.04 - 0.03 ppm.

Culture medium : algae: BG 11 liquid mineral medium
Arternia salina: artificial seawater

Test Species of algae : Tribonema sp. CCAP800/2
Test species of crustaceans : Arfemia salina Great Salt Lake Sirain

Evaluation : aigae : after 3 weeks of exposure
Artemia ; after 24 hours of exposure

Evaluation criteria : the MIC value is reported : the lowest test conceniration (in mg/l =
ppm) at which complete inhibition of organism growth was

obsarved.

Synergism between component (i) and one of the componenis (It) was determined by
using the Synergy Index method described by by Kull ef al. (Kull, F.C., P.C. Eismann,
H.D. Sylvestrowicz, and R.L. Mayer (1961) “Mixtures of quaternary ammonium
compounds and long-chain fatty acids as anfifungal agents” Applied Microbiology 9:
538-541; also see Zwart Voorspuil, A.J., and C.A.G. Nass (1957) "Some aspects of
the notions additivity, synergism and antagonism in the simultaneous activity of two
antibacterial agents in vitro” Arch. intern. Pharmacodynamie 109: 211-228, Steinberg,
D.C. (2000) "Measuring synergy” cosmetics & Toifetries 115(11): £68-62; which is
calculated as follows for two compounds A and B:

Synergy index {8l) = % - %

A B

whergin:

¢ Q, is the concentration of compound A in ppm, acting alone, which produced an
end point (e.g. MIC),

¢ Qg is the concentration of compound A in ppm, in the mixture, which produced an
end point (e.g. MIC),

s Qp is the concentration of compound B in ppm, acting aione, which produced an
end point {e.g. MIC),
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e Qy is the concentration of compound B in ppm, in the mixture, which produced an
end point {e.g. MIC).

MIC is the minimum inhibitory concentration, i.e. the lowest concentration of each iest
5  compound or mixture of test compounds sufficient to inhibit visibie growth.

When the Synergy Index is greater than 1.0, antagonism is indicated. When the Sl is
equal to 1.0, additivity is indicated. When the St is less than 1.0, synergism is

demonstrated.
10

When the Synergy Index is greater than 1.0, antagonism is indicated. When the Sl is
equal to 1.0, additivity is indicated. When the Sl is less than 1.0, synergism is
demonstrated,

15  Table 1 : MIC-values (minimum inhibitory concentration in ppm) and synergy index of
ferric benzoate {[-a) and tralopyril (Il} their combination against Arfemia

safina
Combinafion ratio (1) to (I1) MIC-values in ppm | synergy index
............. () ) 00O 3 T
(k)r () 1 80+20 1 o2 083
(L) + () 1 66+33 019 0.80
oAy 800 014 088 .
O - a0 T W< oL N, O 982
)y 4 20+80 01 L 110 .
{l-a) + () 0+ 100 0.08 -

20
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Claims

10.

11.

A composition comprising a combination of a component (1) and a component (|1}
in respective proportions to provide a synergistic effect against fouling organisms,
whereby component (1) is selected from ferric benzoate {[-a}, aluminium benzoate
(¢}, barium benzoate (I-d) and calcium benzoate (I-e),

and tralopyril as component (I1); with the proviso that said composition is
essentially free of cuprous oxide.

The compaosition as claimed in claim 1 wherein the component (1} is ferric
benzoate (I-a).

The composition as claimed in claim 1 wherein the component (1) is aluminium
benzoate (I-c).

The composition as ciaimed in claim 1 wherein the component (1) is barium
benzoate (I-d).

The compaosition as claimed in claim 1 wherein the component (1) is calcium
benzoate (I-e).

The composition according to any of claims 1 to § wherein the ratio by weight of
component (1) to one of the components (1) is 4:1 to 1:3.

A composition according to any of claims 1 to 6 wherein the ratio by weight of
component {I) to one of the components (il) is 3:1 to 1:3.

A composition according to any of claims 1 to 7 wherein the ratio by weight of
component (1) to one of the components (I} is 2:1 to 1:2.

A composition as claimed in any of claims 1 to 8 wherein the amount of
component {I} ranges from 1 wi% to 40 wt% based on the total weight of the
composition.

Use of a composition according to any of claims 1 to 8 for the control of fouling
organisms.

A method of protecting materials against fouling arganisms, wherein the said
method comprises administration or application of an antifouling effective amount
of a composition according to any of claims 1 to 9.
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12. A product containing
{a) a composition comprising a component (1} selected from ferric benzoate (I-a},
aluminium benzoate (I-¢), barium benzoate {I-d) and calcium benzoate (-e); and
5 (b} a composition comprising tralopyril as a component (I1);
as a combination for simultaneous or sequential use, wherein said (a) and (b) are
in respective proportions to provide a synergistic effect against fouling organisms;
with the proviso that said product is essentially free of cuprous oxide.

10



