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agai nst fouling organisns, fungi or bacteria. Mre particularly, the
present invention relates to conpositions conprising a conbination of a
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found tibat tobetheowit aayiiancaipount Belettegrfioup14mpdiokalipygdieozs; mielapibk bi t or

sel ect ed fr(%ﬂ)& o‘k*Hré%ﬁhggﬂ ogton%hé)yclcwntléac{%rgrhegjrlga%@% P)é)r orrﬁ'cflset'ﬂdeh%cg ! or zineb

(hereinafter err n conpou ected
from 251- hyeyr @ugnezarpyzlmcupyrrﬂmene dn tsispgitive eroportons s prowdelaaayherelstlpeffeﬂtt one,

pi roctone Oé%afﬂs'ﬂﬁ)uhﬁ% B@Bhirsﬁ?é fuﬂgrrdr%cfe'nﬁ‘éh&&H@use%?%é‘s@o%ﬂdo%rlﬂbr%qi%ra”d zinc
pyrithione (hereinafier referred to as a conponent |1), has a synergistic
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that a1teombi nation of dichlofluanid as conponent (1) and sodi um pyrithione
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conpoung 1, tﬂaro@bl?d?ﬁr@é@or‘h'p&&rﬁis%&lﬁ‘ﬁéaféhibﬂﬁr%é onyl]-1-fluoro-N
phenyl - net hanesul f enam de, which nay be represent ed by the formula 0

(CH3) 2N- S- Cl12 toI I fl uani de onent as a.simlar
Sttty asLoBD i oS ARt BeerbGuts bnab B R cba Aol Gr e uiWent s and
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15N, N -1, 2- et ane bi s-car Ioic acid Ium sa 1:2), which may
be repr esen%%%lc?ﬁ?p%?é‘t o hagir&ynergishe &ffeg on thapaitnghofguling organisms, fungi

or bacteria, provided that a combination of dichlofluanid as component (l) and sodium
pyrithione as component (ll) is excluded. As used herein, "control" is defined to

30 include the inhibition of attachment or settlement of fouling organisms, fungi or
bacteria to the surface of an object, the removal of said organisms that are attached to
the surface of an object, and the growth of said organisms.

[0004] The thiol group modulating enzyme inhibitors, component (1), are :
35

o dichlofluanide (component I-a) has a broad spectrum antimicrobial activity and is
used against wood-staining fungi in wood coatings and primers. It is the generic



20 thiram (conponent 1-d) (CAS 137-26-8) is the generic nane of the
conpound N, N, N , N -tetranet hyl -t hi operoxydi carboni ¢c di am de, which nmay be
repr esentwo 2by/deb8f ornula / SA NN S N Y\ WO PCT/EP2009/065874

2010/ 060948PCT/ EP2009/ 065874 3 ziram (conponent 1-e) (CAS 137-30-4) is the
generic nane of the compound bi s(di met A carbanodithioato-S, S )-zinc, which
may be represented by the formula zineb (conponent 1-f) (CAS 12122-67-7)
is the generic nanme of the conpound zinc ethyl enebi s(dithiocarbanate),

whi ch may be rrephiesiht edmpyurtidie 1{dihiuid-a-[(dime09Cmindjbefdmy i adkipm:ni dones (1)

nave e, ol GBI Erata VLR S NBRB A pfhd 5,572 )
ciclopirox olamne (Il1-c) (CAS 41621-49-2) OCH (lI1-c) H2N CH2- CH2-0H N
piroctone (I1-d) (CAS 50650-76-5? xf (11-d

(CH3)oN—S—N—S—C(Cl,)F (I-a)
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O

o tolylfluanide (component I-b) has a similar activity as dichlofluanide but is better
soluble in organic solvents and therefore easier to incorporate in coating
formulations and impregnation agents. It is the generic name of the compound
1,1-dichloro-N-[(dimethylamino)sulfonyl]-1-fluoro-N-(4-methylphenyl)-methane-

10 sulfenamide, which may be represented by the formula

(CH3)2N—%—N—S—C(CI2)F (I-b)

CHj

e dithane (component I-c) (CAS 142-59-6) is the generic name of the compound
15 N,N'-1,2-ethanediylbis-carbamodithioic acid sodium salt (1:2), which may be
represented by the formula

20 e thiram (component I-d) (CAS 137-26-8) is the generic name of the compound
N,N,N',N'-tetramethyl-thioperoxydicarbonic diamide, which may be represented by
the formula

(I-d)



OH 1 NO WD 2010/ 060948PCT/ EP2009/ 065874 4 piroctone olamne (11-e) (CAS
68890-66-4) OH 1 xr NO (I1-e) H2N-CH2-CH2-OH rilopirox (II-f) (CAS
104153- 3W0ro@os48 O | OH 1?1 ...... "0 (11-f) pyri onPdlrmrlzdmAiesswal SO
known as bispyrithione (11-g) (CAS 3696 28-4) VC31 CN S-S L, (rr-9)
sodi um pyrithione (I1-h) (CAS 3811-73-2)3-(Il-h) ,0 .Na

e ziram (component I-e) (CAS 137-30-4) is the generic name of the compound
bis(dimethylcarbamodithioato-S,S')-zinc, which may be represented by the
formula

Zn/
\
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e zineb (component I-f) (CAS 12122-67-7) is the generic name of the compound
zinc ethylenebis(dithiocarbamate), which may be represented by the formula
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OH
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1-hydroxy-2-pyridinone (ll-a) N.__O
(CAS 822-89-9) U (Il-a)
F
(I)H
ciclopirox (lI-b Np© (11-b)
(CAS 29342-05-0) | =
(I)H
N 0
ciclopirox olamine (ll-c) (Ilc)
(CAS 41621-49-2) Z
H2N_CH2 CH2 OH
piroctone (ll-d) (I1-d)
(CAS 50650-76-5)
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1- Hydr oxy-

zinc pyrithione (I1-i) (CAS 13463-41-7)

2- pyridi none,

*Zri

(11-i)

ant i mycotwo 2apambsist hat can be used in antidandruff sharpoEP2005/065304]
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conponent (ll-a) and zinc pyrithione (lI1-i) are
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bryozoans,
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conponent of componen onen 11) are
in respecti W”ﬁ?%@éfﬁqc@ﬁsaﬂ%mﬁi“@@ﬁ das gtegsg@ygmsgn%ﬁtup o1 piedt acagcaisaigt foul i ng
or gani sns. étmfaeésa% @éiue\/oi tﬁ@@ké@d@'&i dbi?‘e%téﬂimiri'\.ﬂte@frh@dtt%hnﬁé‘rﬁ ot Bateethémn
aoplyi 10 PR SRR s b en, RUbp AR e, oB atinen Al b ne | o o°
i nventi on. #sutherigiedor af e dhjedtsnayf deddriopatef ibe sexaceptranpes regades $moathi onal
I"nge‘é‘istehl ﬁcu?é?i %rﬁﬁﬁ%ﬁihﬂ@d HEOUERSEuIAITHBERNERE WERGRLWY Bebdibdtincrédsan
by the deposit of the organisms and their remnants, and the vicinity of the object may
become obstructed or encumbered. The function of the object and system involved
15 lowers and the quality of the aqueous environment deteriorates. The common method
of controlling the attachment of fouling organisms is by coating the structure to be
protected with a composition which comprises an antifouling agent.
[0008] The combinations as claimed in the present invention are especially suitable
20  to protect surfaces or objects in constant or frequent contact with water from fouling or



30consunption and increased mai nt enance costs associated wth renoval of
the fouling. [0012] The conpositions conprising a conbination of a
conponentwQI2pivosgE8her with a conponent (I1) wherein thecampaoww/ oeis74
conponent (1) and conmponent (I1) are in respective proportions to provide a
synergi stic effect against fouling orga®sns can be 35used to protect
constructions such as, e.g. swinmmng pools, baths, cooling water
circulation circuits and industrial baths in various installations, e.g. in
manuf act ur i attacpinant & settlemenaof alga) iy tapplpingdo said satfhaesiavmdjectstee f uncti on of
whi ch can beg | i : 09/ 6 presence
and/ or the (?r?méqgg] ﬁ?gw%ﬂﬁ@? CP@EP&%%%QQ%&?@“%&&@rr‘g%ggﬁr"p es are

bui | di ngs avaPHeRstogFovide f aYHRIGiSELTECA303INY (eWINg SrAasisMe fiNoherdraciRiial s or
ceilings, or places suffering from danpness such as cellars, bathroons,

kitch : ' h d the like, . and i ch hot - beds _f f oul i ng.
Foul | ng ot OB, “pePie 3Rk 1 lfer i RES o dhBr AP SRk ReRetbghg '
aest het i cs, inffaliatehs pigraasdpiliege nnying dbdssgsicbgatesslockaainboliog haistsgs and/ or
decorat | ng yRYErdiRhSrelfl Biolf R ,Earirlligg:g@elt%rrﬁé‘,%?id &5 plifined AGHnY Anot her

applicatio tfons "of the sent 1 nve s the tTeat nent
or di si nf ect§tdrrabiesialirglvatgpiasks: biPrefirsghateraingRrdromhidigstessRadiss of
aquati c 10ogfgeneérs reeredtiohal aguiphen@uam ks §lﬂl‘fl_(dii‘dw;dt aus| é_r]jﬂ\ﬁaieﬂﬂﬁbl,dhﬁfaﬁ%) :
crust ageans . Shri . , rotifers, polychaetes,
nol | usﬁ , f?té‘%,roebie(s:cﬁlfnnog %&?F@{)@%ﬁgﬁﬁd&%@nﬁ%?%oe| ent er ates. [ 0014]
The synergistic antifouling conpositions of the present invention can al so

o0 cool i 00N TicAhverfon BBl GAG s mothod 1O R Edt Mla@s B Barbb el e, O
Sodondary clriresnvansHe e @ ShnTbn oIl R wAB oA BRET T o e and
the |i ke i nergami&ms by @aplyingdd eait iobjecisfa coppmsitenfcomptisiogah effectivds, e. g.

pol ymer,-e o nal hesd

Py g R MR ore WAARALLBA IR SoRBEndtl 07 RotRr wilh AmpBnBiutl)

pi gnent andvigraBriag agpuRtqf e8MPeAHéh andeeneenent gheretndearRretiys ROROTtgRs | | i ng
nmud’" s, toil®tprowede a spegtsc SRBIBGAifst foUiry bajdnRits. Ahahiormy éfalive

formulations, and.the |ike. 2 15] The.term"foulin rgani sns, 1s neant
to conpr i serbpdRnisHE ahdft s NAAT bR e O e PSR ERE TR 16 e

ki nds of suwsifriieet nimbgyaf fautiog arganismsum d or aqueous environnents such as,
marineopaters, fresh waters, brackish waters, rain water, and also cooling
wat er, drai nage water, waste water and sewage. Fouling organisns are Al gae
such as, fdi00tdaniieRresdntt inyanipefiurtaerprovigems Methost REHEH S 2 BOHIRES MiTha,
ﬁrmgi pror abchdkﬂnir@ss tapglalyiﬁgwm@@#&aq%hbmd@rmﬂ@ﬁnu | ,pr@tﬂgcgrﬁéffegtivé&mﬁdmih%,
nabaena, aeoda u Dor ridiu cro ae, e.q. En onor

3 adophor . AIEH o4 e Bhaih S et EaR AR Boe Safpri D STE SRR ai um
sp.; fungi ;amowtobesmpdneni @pdrescompurieat|lihgrene mbspestivef propaticisate pré\dds ali acea
such as:C o LT | i | LStherj.anlum. S

schl os?gr [ ;%gtgﬁﬁﬁfg@%@sg@@go &ggﬁﬁ@"ér %ﬁggs&%l%‘g I'ngﬂ%ﬁ&gé§yhg quamat a,
Hydr act i ni anedhRf ehthe,in@nden sogeiifes @ methoa faf inmiptincioutnd efra/shie's bl aihicds

i ncl udi ng '\éﬂnﬁdrlé%s ﬁgbll/iin to fAeans %ﬁtarnﬁ@uwrid &nﬁB&ﬁion@&é&%éﬁéH Withthdst r ea
zebra nussels) a Lasaea rubra;

chil ensi a, Dreissena polynorpha ( z']‘ nd Lasé . WO
2010/ 060948p@ﬂt'9ﬂ>259@'})r@6%§'72h?"%‘?ff@ﬂoédws‘?xw gieRgeHrelnehdiso e  Bugul a
neritina, acftﬂlreBpM&ﬁﬁyadé@'r@as@&gﬁebéécsar{dﬁghmc’elﬂhg?bg[%@’:d%n gbm;alrs]%ldifnlnHyd: ?ie?n-ei
norvegil,ca, onges. ang ne ers o s A ,
Do &b SPR0RERn AR RERE] Rahlarkhts SS At frerldlf A MO B, T

Bal anus bal anus, Bal anus bal anoi des, Bal anus haneri, Bal anus 5crenat us,

Bal anus i h1S : L Bal: Y ReTRVES
modest us, "‘3‘?93”%?‘?”&%%@?&@@@”#@% 2 BOFORBIANSS ChIReR: (ABkhe il °%
and a conpoheergnen; (1) whestimp Bigi amems otenRanenhid) andcemnonant (Ghagfin a
conmponent  (/eypatiide BropoRRAYENbrolibk )a sHhergkBt RRe& BERBOLLEMR SrgdhsmE caepel t i n
a synergistic effect agal nst foul hng or gani sns, fon i or bacteria when
conpar éd t 0“SgIdORRIRT CPEHUCHUINRHCAGS: 8- SIHMAURY 9%0?’%6#@& I &% her a
CﬁrrponeE_t I l(dir)cuatiameircmits and oTpetniantatid in)vasboniestalations) d.g e maindésrcalripgddby

t hose sKki , : : t . i

w thin var i G0L° B bl rbiehisp BB RATIARo o Wi oo BB BL R on,
depending on the kind of fouling organi sm 15towards which effect is
measured and the substrate to be treated. Based on the




teachi ngs of the present application, determ nation of the synergistic
ef fect of such conbinations can be perforned according to the procedures of
the Poi somoRbexmo¥assay as described in Experinent 1. AsPpaTgraeabssrul e,
however, it may be said that for nost fouling organisns, fungi or bacteria
t he swtabl e proportions by weight of ttfe- amount  of ZOCorrponent (1) to
conponent (I1) in the conbinations should lie in the range from10:1 to
1:10. Particularly, this range is from8:2 to 2:8, nore particularly from
3:1 to 1:3 meséhick dnd/ok tHz maitipidaesn piafotlingldrganisras.i Burtier eramplesate ( | ) to

bt woon corpHOR? by PR Rk Sortés Aooka R o b GBI Bhsiplidt,t 1O

quant ity ofplacastsufferindhicoraciaimpeesgpcbdiseetiarsi batronpeskitchemss \A@ei’npgmgum a
conbi nat i on, pf; en&&{anaggmh érb%o?ﬂé’dsafopﬁwquuhﬁé hot oMy i g?@qlérﬁaﬁ

synergistic ef al ne ar 1t cont at t he
ready t8 usiBeyiswpast f wr@faner?@smeges@ﬁvt almeaﬂseéﬁceww%ée%e@ﬁ@@ﬁent (1)
in an anbundai®@buiRings@adlor deddrafitPnseeagrieRPbhte fridtatapidl Bk desirddie
Conmponent (1) 1 an amount {rom 1 vt %o 40 wot or more part cular from 3
wt % to 30 wi00q3]basetherrapplivatioobiihe wempiratiods dftlee pmspmsthMQn iskthe anmount of
cynorgr ot craambft itidtyeapior bt af RS rainthare tRRRece T ahatc
conpondft (Qrp@nismy suetn@ephxe@olarﬂmﬁ (ﬂinmlaeetlkategcanmou@tome)r erlpmcea@amcmbe rom 2
w%to 20 V@h"r’ﬂwﬁﬁ%@ﬁedaastehﬁpmwd%b rS@ERNboIPEndeR, HoludRBSRsnObcHilRiefREPOSI tion.

I n many instances the antifoul | ng conpositions to be used directly can be
obt ai ned f rEAIPHAESNERAERACNRGES- as e. g. emulsifiable WD
2010/ 060948PCT/ EP2009/ 065874 8 concentrates, suspension concentrates, or

Concont r ot A00RS; ol ERiRds b ehiresinesisBl STHE riisell EMiBalE o2 leea

in the1def|urﬂed||rmagaoétytohepmucem$t i nvention. Concentrates used in the form

f t t 5
of 2 BN SRS AIeGAT, B8 s ol Bod B, LOLSR Bt HGbEe SSpr Y
conponent (1 )waiaes @d@@ﬁpmns %erqopdarm ofl seqveDi yeteptso pRIPRING flgids.an@iabyi de a

synergi stic efdRph rede! asdthbaKé i ng organi sms, fungi or bacteria is thus
suitably used together with carriers and add| tives, includin lgalowettl ng

agents, di spePdd n&aeﬁfogect@p.oéegv%ousémewé'g'dsew %‘i'W?rrF‘gj“ gt Walgd t he
i ke saoh as mdseseamwmdmeabé Wlesspsiaseacsiiyied, siclkankt salitions, @erletpaWang

antlfoullngc ntifoulin S { he

Mvent i on weyS TR phe oppiE s Mol Muf e RS e tet e
formul ati on, MWeas;jrllli‘ngm@aﬂmleelasaaqmus oosm@@eqemdatMSnwhwmateutlcal
subst ances, sg} 8ichs, Q\&;mgmﬁ@nt s, surfactants, wetting 15agents,
adhesi ves, thickeners, binders, anti-freeze agents, repellents, colour

additives, corrosion inhibitors, water-repelling agents, siccatives,
UV- st abgl i Z[©0$5]a”ﬂ1e0tbhg;foalﬁfgl Of§anisas’ ﬂ@lh%l&hﬁto o‘émptna@bﬂgaﬁléhfs&ﬁétaelﬂﬁaé? are
non-i oni c, ionic an ionic surfa avin si fying,
i Spersi ng Sole G pRg sset vatobs FHES BERHBoSs i e Agh i o5 5o Do
under st ood @ueoospMiLNMEnts suchiiaesmafinesswatbes; frash wate?d) biéw[bﬁ]wa@ere; faoul i ng
CoMoS! L1 05 EORE LR Mo SRR WRAGR RLioP \RIRAAE N Ly 20T AfRgPOnENt
(I'l') in respective proportions’'to Vi a synergistic ect agai nst

f oul i ng or gapaRiams afeufighe éucfbeastf@raxaml@@,' Nb@O@iQ@‘?)@r@d‘\mﬁﬁQﬁaw‘\qm@nmemnner,
for | nShanCra B OmRSIABBRY MlodaxEBeoERAENAG BOf6RIs BHdGHNBIdR,

conbi nati on of active ingredients La conponent (| one he
conponent s f’(\'vaiaafnaq/?ha&oe?@(/gmeﬁowyf y; Magraplgap e SeltiP@mafian t he sel ect ed

carrier nat @fad@;bhoa@CEctmu% ap@bﬁﬁnuai @erérh@nppbg/slpa&ﬁia bh&%nﬁ g«s
t hi cken dditives,

f t
cor 1 osi on | Wb Lo SshHBRG. FERHN0 STUGS0P Caiclan S ERPPY 1L 1%L L | ¢
f or mul at i onviessnali, Qploduskdistedasipey sabBetroius stivosdeliemp oldiesr of theaclassany

di sper sant t 0 v f for
g e e s
talcs (for %wlaéaryﬂ)alQtvqb@meeludlagdmfmts(ﬂoiuﬂe Cpﬁ@métrea girginied Ostiere) |
silicas (fosq@xanpte clﬁbﬁé:@@@%@é}% Shby gh§ {debfd Rudsdis) anahvdaéRmwrati ca
powder, and the Tike), alumina, sulfur 35powder, activated charcoal, and
the Iike. These solid carriers may be used either singly or in conbi nati on
of two or nore species WO 2010/ 060948PCT/ EP2009/ 065874 9 [ 0021]
Appropriate carriers for liquid fornmulations are any liquid that does not
adversely affect the active ingredients, for exanple, water, alcohols (for
exanpl e, nmethyl al cohol, ethyI alcohol ethylene egcoI propylene egcoI

o, o R o o o, o
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- (a)a conposition conprising as a conponent (1) a thiol group nodul ating
enzyne inhibitors selected fromdichlofluanid, tolylfluanid, dithane,

t hiram 2z2woano/wo948i neb and - (b)a conposition conprisi RCTEP2@IDEIZPONENT
(I'1) a pyrion conpound sel ected from 51- hydroxy-2-pyridi none, ciclopirox,
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di sul fide, sodium pyrithione and zinc pyrithione; as a conbi nation for
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(1), 15prete form Such ate orms in general
have thé safRsaxGApEReHly BafoEsUSfescri bed for the fornul ati ons containi ng both
active ingredients. 20 Experinental part Experinent 1 : poison plate assay
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21C, 65% resua;h|a@éh¢a¢rﬁ0dve@tlonalmnmgy@d1lahﬂﬂﬁ@ﬁysanvheregaltm antifeplisgal uat ed

after two V@ﬁr‘ﬁ%S|t|€ﬁ§C¢ﬁ5 éﬁﬁfétﬂuﬂ@ c%in%suﬁé(r{s' éfﬁh&%séﬂmeﬁ%ﬁ Rﬁg furﬁwe@o - 3,75 -
2.81 - 2.11 - 1 ppm

ot her conbi qpmqr@g@ﬂ@e @@)S.tanfgs b@own l_mthggrt °f {praj]glallom; SB'Qh as 407@<ahmpée 56 -
2.67 - 2. 00nhaturll &Cegererdidd mifler8¥supBi@inces, solvents, dispersants, surfactants, wetting

15 agents, adhesives, thickeners, binders, anti-freeze agents, repellents, colour 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.

20
[0019] Antifouling compositions comprising a combination of a component (1) and a
component (Il) in respective proportions to provide a synergistic effect against fouling
organisms, fungi or bacteria may be prepared in any known manner, for instance by
homogeneously mixing, coating and/or grinding the combination of active ingredients

25 (i.e. component (1) and one of the components (11)), 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, colour
additives, corrosion inhibitors and the like.

30 [0020] Suitable carriers for solid formulations, such as dusts, dispersable or flowable
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), silicas (for example,
diatomaceous earth, silicic acid anhydride, mica powder, and the like), alumina, sulfur

35  powder, activated charcoal, and the like. These solid carriers may be used either
singly or in combination of two or more species



Test conbinations : % product A 100 + + % product B O 80 + 20 66 + 33 50 +
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halogenated hydrocarbons (for example, chloroform carbon tetrachloride, etc.), acid
amides (for example, dimethyl formadide, etc.), esters (for example, methyl acetate

10 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.

[0022] Emulsifiable concentrates of the antifouling compositions according to the

15 present invention can also be obtained upon dilution of the combination of components
() and (1) 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

20  properly selected by those skilled in the art based on the solubility’s of components (I)
and (ll) respectively. Emulsifiable concentrates usually 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 components

25 () and (ll) may also be formulated as a suspension concentrate, which is a stable
suspension of the active ingredients in a (preferably organic) liquid intended to be
diluted with water before use. In order to obtain 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

30 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.

35 [0023] The present invention also provides protective antifouling compositions, for
instance in the form of paints, coatings or varnishes, comprising the said combination
of components (I) and (1) together with one or more additives suitable for their



Synergy Index (SI) = - + QA @B WO 2010/ 060948PCT/ EP2009/ 065874 - 13 -
wherein: QA is the concentration of conpound A in ppm acting alone, which
produced wo 2erbopsnt (e.g. M), Qa is the concentrati enTEP2@omps3and A in
ppm in the mxture, which produced an 5end point (e.g. M), @ is the
concentration of conpound B in ppm acti 1Ag al one, which produced an end
point (e.g. M), Q@ is the concentration of conmpound B in ppm in the

m xture, which produced an end point (e.g. M). 10 Wen the Synergy | ndex
is greater foframationD, Tr@rtb@g@mbarﬁndfmemlmm@dted of meortdms @lariax(lip@uakhto 1.0,
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TS (el BN R RRIAAY o Lo A0k S G 05
2. 67 - 61- dasedemuigign @0osin20mPoaRIs) mvEerélicaa)ers-siidh asggalcﬁ@n ﬁaﬂibnete63 0. 26
(1-a) + (1 lsmﬂf)acégctlve%begts s%ch as previously described; viscosity regulators; corrosion
inhibitors; pigments such as titanium dioxide; stabilisers such as sodium benzoate,
sodium hexametaphosphate and sodium nitrite; mineral or organic colorants and the
like. The ways of formulating such additives together with a component (I) and a
10  component (ll) of the present invention is also well within the knowledge of those
skilled in the art. Such protective compositions may be used not only to 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.
15
[0024] 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
20 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.

[0025] As previously indicated, the combination of components (I) and (ll) is
preferably applied in the form of compositions wherein both said ingredients are

25  intimately admixed in order to ensure simultaneous administration to the materials to
be protected. Administration or application of both components (1) and (ll) can also be
a "sequential-combined" administration or application, i.e. component (l) 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

30  betreated. 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 instance by using a
suitable single package comprising at least one container filled with a formulation
comprising the active component (I) and at least one container filled with a formulation

35  comprising an active component (II). Therefore the present invention also
encompasses a product containing :



0.28 (1-a) + (11-g) 33 + 66 0.63 0.29 (I-a) + (I1-g) 20 + 80 0.63 0.30
(I-a) + (I1-g) O+ 100 2.00 - CDCDCDCDCDCDCD======= 100 + O
2.67 - 9802080600863 0.27 66 + 33 0.63 0.30 50 + 50PCUER3000/08B74 33 + 66

0.63 0.36 20 + 80 »

- (a)a composition comprising as a component (1) a thiol group modulating enzyme
inhibitors selected from dichlofluanid, tolylfluanid, dithane, thiram, ziram, or zineb
and

- (b)a composition comprising as a component (ll) a pyrion compound selected from

5 1-hydroxy-2-pyridinone, ciclopirox, ciclopirox olamine, piroctone, piroctone
olamine, rilopirox, pyrion disulfide, sodium pyrithione and zinc pyrithione;
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,
fungi or bacteria;
10 with the proviso that a combination of dichlofluanid as component (1) and sodium
pyrithione as component (I1) is excluded.

[0026] Such products may consist of a suitable package comprising separate

containers wherein each container comprises component (l) or component (1),
15  preferably in formulated form. Such formulated forms in general have the same

composition as described for the formulations containing both active ingredients.

Experimental part

Experiment 1 : poison plate assay

20
Name of component (I) :
- dichlofluanide (I-a) - thiram (I-d)
- tolylfluanide (l-b) - ziram (I-e)
- dithane (I-c) - zineb (I-f)
Name of component (ll) :
25
- 1-hydroxy-2-pyridinone (ll-a) - rilopirox (l1-f)
- ciclopirox (l1-b) - pyrion disulfide (I1-g)
- ciclopirox olamine (ll-c) - sodium pyrithione (ll-h)
- piroctone (II-d) - zinc pyrithione (lI-i)
- piroctone olamine (lI-e)
Test models : General procedure : to each well of a 96-well microtiter plate,
300 ul BG11 medium containing the test compounds in one of the
concentrations of a 4/3 dose series is added. The liquid
30 freshwater mineral medium is inoculated by adding an aliquot of

an actively growing, 3 week old liquid BG11 culture of algae and



0.38 0 + 100 1.50 - WD 2010/ 060948PCT/ EP2009/ 065874 - 14 - ratio
o (Il) MCvalues in ppm Synergy Index (I-f) + (ll1-g) 100 +0 2.67 -

+ (WO-20d0/80948 20 0.63 0.20 (I-f) + (I1-g) 66 + 33POTAEP2090G58(4 -f) +
) 50 + 50 0.63 0.13 (I-f) + (II-g)133 + 66 0.63 0.10

incubated at 21 °C, 65% relative humidity, 1000 Lux 16hr/day. The
growth is evaluated after two weeks.

Concentrations: zinc pyrithione combinations: 5.00 - 3.75-2.81-2.11-1.58-1.19
5 -0.89-0.67-0.50-0.38-0.28-0.21 ppm
other combinations: 20.00 - 15.00 - 11.25 - 8.44 - 6.33 - 4.75 -
3.56-2.67-2.00-1.50-1.13 - 0.84 ppm

Test combinations : % product A + % product B
10 100 + 0
80 + 20
66 + 33
50 + 50
33 + 66
15 20 + 80
0 + 100
Species of algae : (1) : Chlorella vulgaris CCAP 211/12
(2) : Anabaena cylindrica CCAP 1403/2A
20 (3) : Chlamydomonas sphagnophila CCAP 11/36E

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

observed
25

MIC values (minimum inhibitory concentration in ppm total active ingredient) were
noted and synergy was calculated using the Synergy Index method described by Kull
et 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 antifungal agents”
30  Applied Microbiology 9: 538-541; also see Zwart Voorspuij, 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 & Toiletries 115(11): 59-62; and Lada, A., A.N. Petrocci, H.A. Green, and
35  J.J. Merianos (1977) “Antimicrobial composition” US Patent 4061750, 3pp.) :

Q%

Synergy Index (Sl) =
Qa Qs



(1-f) + (I1-g) 20 + 80 0.63 0.07 (I-f) + (Il1-g) 0O+ 100 20.00 - (I-f) +
(I1-h) 100 +0 4.75 - (I1-f) + (I1-h) 80 + 20 0.63 0.11 (I-f) + (II1-h) 66 +
33 0. 63 OWOQ(0hosbM8+ (11-h) 50 + 50 0.63 0.08 (I-f) + (PCTEP288/065886 0. 63

0.07 (1-f) + (11-h) 20 + 80 0.63 0.05 (I-f) + (I1-h) 0 + 100 20.00 -

wherein:

e QA is the concentration of compound A in ppm, acting alone, which produced an

end point (e.g. MIC),

e Qg is the concentration of compound A in ppm, in the mixture, which produced an

5 end point (e.g. MIC),
e Qg is the concentration of compound B in ppm, acting alone, which produced an
end point (e.g. MIC),
e Qp is the concentration of compound B in ppm, in the mixture, which produced an
end point (e.g. MIC).
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

combinations of a a thiol group modulating enzyme inhibitor (I) and a pyrion

compound( Il) tested against Chlorella vulgaris
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Table 2 M C-values (mnimuminhibitory concentration in ppm and synergy
I ndex of conbinations of a a thiol group nodul ati ng enzyne inhibitor (I)
and a pyrworronawspaend( |1) tested agai nst Anabaena cyl i RdTiE®P2009/063874 0 (1)
to (Il) MCvalues in ppm Synergy Index (I-f) + (lIl-a) 100 +0 11.25 - (I1-f)
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Table 2 : MIC-values (minimum inhibitory concentration in ppm) and synergy index of
combinations of a a thiol group modulating enzyme inhibitor (I) and a pyrion
compound( Il) tested against Anabaena cylindrica

ratio (1) to (Il)

MIC-values
in ppm

Synergy
Index




- (I-f) + (I'l-g) 100 +0 4.75 - (1-f) + (I1-g) 80 + 20 0.63 0.12 (I-f) +
(I'l-g) 66 + 33 0.63 0.11 (I-f) + (Il-g) 50 + 50 0.63 0.09 (I-f) + (Il-g) 33
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| ndex (I-f) + (1l1-h) 100 + 0 6.33 (I-f) + (ll-h) 80 + 20 0.63 0.09 (I-f) +
(I'r-h) 66 + 33 0.63 0.09 (I-f) + (Il1-h) 50 + 50 0.63 0.08 (I-f) + (Il1-h) 33
+ 66 0. 63W0.20i0/060948) + (11-h) 20 + 80 0.63 0.06 (I-f) +PCiriErk)0906587400

11. 25 -16- Claims 1. A conposition conprising a conbination of a
conponent (1) and a component (11) wherdBy conponent (I) and conponent (I1)
are in respective proportions to provide a synergistic effect against
fouling organisns, fungi or bacteria, wherein conponent (I) is a thiol
group nodul @ainey enzyme i nhi bitor selected from dichl of | uani d,

tolylfluanid, dithane, thiram ziram or zineb; and wherein conponent (I1)
Is a pyrion conmpound sel ected from 1-hydroxy-2- pyridinone, ciclopirox,

ci cl opi r ox 1l aktompogiianoaingisingE canatinatenalf ardomppnentl(hand acomppner(ll)

di sul fide, sodj |+ i | it b L viso that a
conbi nati on o?ul %W%#rf@g%ﬂg(lgés}%c%d orﬁ‘gﬁ‘[(”ﬁ Pﬂeqﬁﬁ%pg%%ﬁ@%ﬁ‘?ﬁ?one as
conponeft (11 )Prpydersyueigigtic effect against fouling organisms, fungi or bacteria,

wherein component (1) is a thiol group modulating enzyme inhibitor selected from

dichlofluanid, tolylfluanid, dithane, thiram, ziram, or zineb; and

wherein component (II) is a pyrion compound selected from 1-hydroxy-2-

pyridinone, ciclopirox, ciclopirox olamine, piroctone, piroctone olamine, rilopirox,
10 pyrion disulfide, sodium pyrithione and zinc pyrithione,

with the proviso that a combination of dichlofluanid as component (1) and sodium

pyrithione as component (I1) is excluded.

2. The composition of claim 1 wherein component (1) is selected from dichlofluanid,
15 tolylfluanid.

3. The composition of claim 1 wherein component (1) is selected from dithane,
thiram, ziram, or zineb.

20 4. The composition as claimed in claim 1 wherein component () is selected from
1-hydroxy-2-pyridinone, pyrion disulfide, and sodium pyrithione.

5. The composition as claimed in claim 1 wherein component (1) is selected from
dichlofluanid, tolylfluanid or zineb, and component (1) is selected from 1-hydroxy-
25 2-pyridinone, pyrion disulfide, and sodium pyrithione.

6. The composition as claimed in claims 1 to 5 wherein the ratio by weight of
component (I) to component (1) ranges from 10:1 to 1:10.

30 7. The composition as claimed in claim 6 wherein the ratio by weight of component
(I) to component (ll) ranges from 4:1 to 1:4.

8. The composition as claimed in claim 7 wherein the ratio by weight of component

(I) to component (ll) ranges from 2:1 to 1:2.
35

9. The composition according to any of claims 1 to 8 wherein the amount of
component () is present in a range from 10 to 50.000 mg/I and the amount of
component () is present in a range from 10 to 50.000 mg/I.



The conposition of claim1l wherein conponent (1) is selected from

di chl ofluanid, tolylfluanid. The conposition of claim1 wherein conponent
(1) is saeveavmdehesem di t hane, thiram ziram or zineb. Paoe/EPeIPOEIST: ON as
claimed in claim1l wherein conponent (l1) is selected from

1- hydr oxy- 2- pyri di none, pyrion disulfidé/-and sodi um pyrithione. The
conposition as clainmed in claiml wherein conponent (lI) is selected from
di chl of luanid, tolylfluanid or zineb, and conmponent (Il) is selected from
1- hydr oxy2- mzrwsﬁ Nmmmsttioﬁl’acdérﬁmbftb dey odi@msadio @nfo pyeicohireineg foulihg
conposition as rﬁafi F |trrﬁ 1 to 5 wherein the ratio by weight of
conmponent (1) ? %’ﬁ% (f? ?anges from10:1 to 1:10. The conposition
as claimed in claimé6 vvhereln the ratio by wei ght of component (1) to
conmponent (11.)A mathpsisof foraactihgnateridls againstdowingoganisnus furgi ol A, i n cI aim
7 wheregn the \gﬁérbﬁﬂ thyY séﬂ@'rﬂ@%o&%oﬁl@ |n|§t]rat|otncbr% ﬂ@r%f %H ér)tlf%lfl‘l .
from2:1 to e conposition accor a|m3 ere|n
t he anount of Qf@ﬁb%ﬁn@ﬁ@ur(thalcgmapﬁg@mcqo @toméff:kaﬁm 1t0 90 50. 000 ny/ |
and the amount of component (I1) is present in a range from 10 to 50.000

mg/ 1. -17-140a n{eﬁ%ocﬁf d%lrﬁ@éﬂh@f’datléé?ﬂ/a@é?%?rdéjum@ e{nchrﬁftwnﬁ{j effd Al @Bmbuhtf9 for
the control of fouli ng}@ ﬁan | SB cteria. 11. A nethod of

protecting mat®FAPSI %ﬁd'“ﬁdmamﬁapgﬁ'a&nﬁ O, fungi or bacteria, 5Swherein
the sai'd nethod conprises adninistration or application of an antifouling
ef fective a‘rmumpraafesafocprqpaamg aspnagistis chmgpsitonas\clawhed iraanysof tidiras 9.to 12. A
met hod of di si tive
amount of a consBat e a R g eotthy TRhdheteBhbi ) ABHEAGR Yo ess
for preparing ralxsgmh@ngthec conposition as clained in any of clains 1 to 9,
characterized in that the conponent (1) and the conponent (l1) are
intimaygly m xed JMENoARe; nﬁr 1514. A product containing (a) a

conposi tion conprising as a conmponent (1) a thiol gfroup nodul ati ng enzyne

i nhi bitors sel@ aéampo%mwmr@mm eompasiet €]  Hvig! @row meditingtemizy Aen
ziram or zi ”Qﬁhlbﬁcﬂgsel(e@t)ed@roﬁpdif&%i‘lddnﬂﬁt&;ﬂmnicﬁbﬂl%n%strﬁraﬁpmﬁé}ﬁ%ﬁzur(ébl) a
pyrion conpound sel ected 20from 1- hydr oxy- 2- pyridi none, ciclopirox,

ci cl opirox ol afi%he, pi roctone, piroctone olamne, rilopirox, pyrion

di sul fide, sodbuacpypositivrocen@isthgzaseccqgyparteht One,pyesn aompomidrmleiom«i for

si mul t ageous iyS 9 ) are
in resggcu vqu)%r@?gﬁafbgkaé leaﬁon&ﬂgér@? Ig&lg?fec{%’ng i'nst 4”% P'%&qor{eb

or gani sns, fur@amtﬁlﬁ waeitax; pyionxdsiliide, ﬁ@@umrﬂwihmetamdtzm W@t’ﬁmﬂﬁaﬂ'ﬁ én of

di chl of | uani d G@sniedRAMS EimitanedidloSQYUERRPYES WHPEIR s8if ORIPBSINSHY (af | 1) 1S

excl uded.
and (b) are in respective proportions to a synergistic effect against fouling

organisms, fungi or bacteria,
25 with the proviso that a combination of dichlofluanid as component (1) and sodium
pyrithione as component (I1) is excluded.



