2 4 DEC 2003 5 10 15 20 25 SYNERA STI C COWPCOSI TI ON OF BI OCI DES FI ELD OF
THE I NVENTION This invention is directed to a biocidal conposi tiz)* DEC
containing tetrachloroisophthalonitrile and 2003
3-i0do- 2-propynyl butyl carbamate in the formof a liquid which serves to
inhibit fungal, algae and bacterial growth. DESCRI PTI ON OF RELATED ART The
conpound 3- |odo 2-propynyl butyl carbamate (hereinafter referred to as

d

"IPBC') is a well-kno

g..g00d fungicidal activity. It also
has activity agai nst ' @B_Qﬁgm%e but has been

found to be nuch |ess effectl ve agal nst uni cel lul ar blue green al gae. |1PBC

has been m &L OF VHE INEENT#ONdes in conmbi nation formfor various
applications. US. Pat. No. 5,162,343 discloses IPBC with sodium 2-

pyri di net hi ol - 1- ORRifl@nveRtiGn gécial toCQBRﬁﬁial b@:ﬁpoéﬂnéa cOthinidyo- S, 328, 926

di scloses IPBC with 1, 2-Benzisothiazolin-3 -one for use incontrolling the
gromh of f f 0 d| cl oses
IPBC with 4, %ﬂ?ﬁg.loéﬂﬁ Eﬁﬁél%f&i&q EES Choer BE°<?|Y8¥|1§ bcBimale & ﬁ&pﬁqr@a{’ Bns.

U S Pat. 5,707,929 di scI oses | PBC with N Cycl opropyl-N

1- di net hyI) ligy $eRYes) to 1kiby. fungal aglgar and hagipsligrews a fungl ci de and

al gaeci de. Tetrachl oroi sophthalonitrile (hereinafter referred to as "CTL")
has been wused as a fungicide in agriculture and in architectural coating
applications i.e., paints, stains, and other related coatings. It provides
VRFY good, |pRgcRerTiON GRREIGaIEDrofection in the cured coating.
The compound 3-iodo-2-propyny! butylcarbamate (hereinafter referred to as

"IPBC") is a well-known biocide, having good fungicidal activity. It also has

activity against bacterial and unicellular green algaé, but has been found to be

much less effective against unicellular blue green algae.

15 IPBC has been mixed with various biocides in combination form for
various applications. U.S. Pat. No. 5,162,343 discloses IPBC with sodium 2-
pyridinethiol-1-oxide in a biocidal composition. U.S. Pat. No. 5,328,926
discloses IPBC with 1,2-Benzisothiazolin-3-one for use in controlling the growth
of fungi and bacteria in fluids. U.S. Pat. No. 5,591,760 discloses IPBC with 4,5-

20 dichloro-2-octyl-3-isothiazolone in various applications. U.S. Pat. No. 5,707,929
discloses IPBC with N-Cyclopropyl-N’ (1,1-dimethyl)-6-(methylthio)-1,3,5-
triazine-2,4-dismine as a fungicide and algaecide.

Tetrachloroisophthalonitrile (hereinafter referred to as "CTL") has been
used as a fungicide in agriculture and in architectural coating applications i.e.,

25 paints, stains, and other related coatings. It provides very good, long-term

fungicidal protection in the cured coating.



1 2 4 DEC 2003 5 10 15 20 U.S. Patent No. 3,948,636 discloses the

formul ation of tetrachl oro 1 sophthal oni trite as a flow ng a%ﬁOﬂE

di spersion. PCT WO 79/00654 discl oses tetrachl oroi sopht hal onit e E 2003
surfactants and non-aqueous nedia for coating applications. U S. Patent
No. 5,401, 757 di sgl tetr i,sopht hal gnitrile in biocidal

conposi tions w tf}ﬁsif)%?ﬂt %dﬁg?ivgggmf‘:%&ﬁ &‘B%BHEUIGPO%QPf one. Although the
principal utility disclosed for CTL has been as a fungicide, this conpound
exhi bi ts actityactiorgisaphiselogitaln ssosflewing peoes diapanidnurfCEIWO 39/0Bb5k

green al gae (Cyanophyceae famly, such as Gscillatoria sp., Scytonema sp.,

G oeocapsa siisclosehtanchivesisophthaloffallotif sirfackihts afl Gon-aqUdtRS en&RLEHES are
very conmmonly found on substrates to be covered with éxterior paints, in

sea water enpyi n QNS t cannot be inhibited
by | PBC. SUNNAI%?%‘—Eﬁ %E%%Vgl'\ﬁ?@é}%tnﬁgb%%r@gggzgﬁ%@gﬁgt he present invention,
i t. has now sur pri si ngl een . found that when | PBC and CTL are enpl oyed in
cahbi nati on tFﬂHE‘p O’ngP%F@Pméﬂlq PRPAdH i copwrsitions wilhesybstintad urar and

br oad- spectrum bi oci dal conposition displaying bactericidal, fungicidal
and al gaeci dalfoxideiovisulfoneThe conposition is easy to use and is an
environnentally friendly m xture suitable for use in both water-based and

sol vent - based apphlesighQRS priftiga @R MR8y Br EPBGAMCTL JRuAYicies bot h

short-termand long-term protection for coatings, as well as pfoteétion

agai nst b aCttﬁirs'c%mpfoHH 'exl%glqs g!:tgvallt% against gram-positive bacteria and unicellular blue

green algae (Cyanophyceae family, such as Oscillatoria sp., Scytonema sp.,
10 Gloeocapsa sp., Chroococcus sp., Calothrix sp., etc.). Those species are very
commonly found on substrates to be covered with exterior paints, in sea water

environments, and on various coatings, and cannot be inhibited by IPBC.

SUMMARY OF THE INVENTION

15 In accordance with the present invention, it has now surprisingly been
found that when IPBC and CTL are employed in combination in the form of a
liquid dispersion, they constitute a broad-spectrum biocidal composition displaying
bactericidal, fungicidal and algaecidal activity. The composition is easy to use and
is an environmentally friendly mixture suitable for use in both water-bagsed and

20 solvent-based applications.

The combination of IPBC and CTL provides both short-term and long-term
protection for coatings, as well as protection against bacteria, fungi and algae,

when employed in coating applications.



when enpl oyed in coating applications. 2 2 4 DEC 2003 5 10 15 20 Further,
as will be seen fromthe exanples which follow the conbination 2(&9#1820
and CTL produce biocidal results in conbination which is greater®t ga
sum of the biocidal results that are produced when each is used separately.

In other words, Lt i i : TAL L ON OF
THE | NVENTI ON The onet dsi W L sdefiHrh the e RRAALIRR o] g%{:ﬁ?a%gg‘#ti on

suitabl e for trql L upwanted, hacteri.al, fungal, .and.al gae growmh in
ont o1 -basedPheEC caf bt R Bl et s compatin T A hiERagr tan

conposi tions of the present invention conprise a synergistic mxture of
CTL and | PBthe spme ofvthiegbiocidal fegulgs thar aret profiBa Wwirent ¢ash ps aseinteparaednt i lon
preferably ranges from about 0.01:99 to about 99:0.01, nore preferably
from about @#tht ﬁ@dgtwwneﬂ%()g[ﬂg redutel i9esthine@r ef erably from about 1:4 to about
4:1. The conposition can al so contain from about 0% to about 40% by wei ght
ok, one or nore surfactants, exenplary of which are EO |PO bl ock

copol ymers, such as Wtconol 324, sul fosucci nates, napht hal ene sul f onat es,
and acrylic %r,la which serve the conmbined function of a
wetting ageRETAREDR LESERIPIIONDF FHE UWWENIIQNver for both the CTL and

| PBC. The conposition also contains fromabout 0%to about 50% by weight,
of an envi r onnedihaldrgsefiv invantion srdjeaticd tod vienitlalf crmpdséiqusuirble ol
functioning as a co- solvent to stabilize the dispersion which is forned.

Exenpl ary otodthfllig@huveahed babkeahl, GansDeaRBbaY 8fvah 6n KB 8aE agdh yCol
nmet hyl et her, dipropyl ene glycol

solvent-based applications. The liquid biocidal compositions of the present

Y

10 invention comprise a synergistic mixture of CTL and [PBC. The weight ratio of
CTL to IPBC in the present invention preferably ranges from about 0.01:99 to
about 99:0.01, more preferably from about 1:10 to about 10:1, and most
preferably from about 1:4 to about 4:1. The composition can also contain from
about 0% to about 40% by weight of one or more surfactants, exemplary of which

15 are EO IPO block copolymers, such as Witcomol’324, sulfosuccinates,
naphthélene sulfonates, and acrylic graft copolymers, which serve the combined
function of a wetting agent, dispersant, emulsifier, and defoamer for both the CTL
and IPBC.

The composition also contains from about 0% to about 50%, by weight, of

20 an environmentally friendly organic solvent for the purpose of functioning as a co-
solvent to stabilize the dispersion which is formed. Exemplary of the solvents
which can be employed are propylene glycol methy!l ether, dipropylene glycol
methyl ether, tripropyleneglycol methyl ether, propylene glycol methyl ether

acetate, propylene glycol phenyl ether, propylene glycol propyl ether, propylene



met hyl ether, tripropyl eneglycol nethyl ether, propylene glycol nethyl
ether acetate, propylene glycol phenyl ether, propylene glycol zonﬁﬁlé]

et her, propylene 3 2 4 DEC 2003 5 10 15 20 gl ycol butyl ether, 2003
common sol vents which are known of or used in coating applications. The
corrpositiong]&ﬁaloal so contai,n fromQ%to about 5% of fused silica, a

nodi fi ed or RHEYY e AnE AR QBRI HEIS WRIGhG TS et ertdtsedritacr yl i ¢
type material to function as a thickener or anti-settling agent by which
t he vi scosi toating appbcatlsinsshed and nai ntai ned over tine and also to avoid
the settling of solids with the passage of tinme. The conposition of the

present inventi orhBasmpbiitibh ¥ad Qo lcBh@ltfBeh 0%Clocdoat 5 7ZIpOMsbd silg! Bdi ng
bacterial, fungal and al gae growth, in paints, marine anti-fouling

coatings, coaling towers,. .metal working,fluids, fuel. systens Wi i ng

ool 5~ coat Pl rabinGuinrE bia ek dmil SCpotliEinaly 8t ABRERE PBhe Sand
ot her personal  care products, therapeutic pharmaceutical fornulations, and
tBe |ike. THatesiahipESLPR &8 arihishenss| B WnEeettbng agent |bysvhigh éha Hiscosivelst i on
and to denonstrate the synergistic results obtained when CTL and | PBC are
used in cogduablahed Andsnadanined ederimb ahfieiso tefdvent iheaprksy vwhesiidssedh

I ndi vidual ly. The bacterial, fungal and al gae tests set forth bel ow were
conduct ed t @ Heimpesdiiphe the synergi smof the two-conponent conpositions
of the present” invention by testing over a wi de range of concentrations

and ratios of CTL.,and |PBC. r the m.croporganis |isted ji.n Tabl es .| and
"1 Uhree i ndepeRtenpmRRRHED ot RSl e RPRE RS ALRetod Ry SCkTi
bacteria, two independent ) o ) . .
growth, including bacterial, fungal and algae growth, in paints, marine anti-fouling

10 coatings, cooling towers, metal working fluids, fuel systems, swimming pools,
coatings, fabric, leather, paper, wood, cosmetic formulations and other personal
care products, therapeutic pharmaceutical formulations, and the like.

The examples presented below serve to illustrate the invention and to
demonstrate the synergistic results obtained when CTL and IPBC are used in

15 combination as compared with their effectiveness when used individually.

The bacterial, fungal and algae tests set forth below were conducted to
demonstrate the synergism of the two-component compositions of the present
invention by testing over a wide range of concentrations and ratios of CTL and
IPBC. For the microorganisms listed in Tables I and II, three independent

20 experimental determinations were done for each bacteria, two independent
experimental determinations for each fungi and one experimental determination for
each algae.

A. For bacterial evaluation TSA or TSB media from Sigma-Aldrich

was used. The medium was autoclaved at 121°C for 20 minutes prior to the



experinmental determi nations for each fungi and one: experi nent al

determ nation for each algae. A For bacterial evaluation TSA 4 Dﬁl@ gﬁﬁa
from Signma-Aldrich was used. The nedi um was autocl aved at 121 f 2

m nutes prior to the 4 24 DEC2003 5 10 15 20 addition of the biocides.

AT ter “add & gt G, BRI LSRR, IR 68\ ACkigGORGRPYLAL NS o the

it
nmedi a, 100 Al of a suspension o e testing bacteri Baci | lus subtilis
ATCC 27328 or _Staphyl ococcus aureus ATCC 6588). was .added to a fipal .
concentr at i 89“?5“1““35 % ‘%ﬁt‘@? a’lﬁg) HPUSPERRECR ﬂgfﬂ?l LE3ng PastRrg @s‘””w
i ncubated at 32C for 5-7 days. B. For fungal evaluations, a m neral

sal t s- gl ucosebasAUSEH 283280t Srphdoeedicuarre kNI G &6 88 )rem SidgdeoA tnilch was
used as a solid nedium The mneral salts-glucose nediumcontained: 0.7 g

of KH2PO4, Qoﬂ&n@%tib@%@é& tZnatell- QF CRO/NHANS indRuRBD GedaGhas Be@ded
FeSO4. 7TH2O, 0.002 g ZnSO4. 7TH2O, "0.001 g of glucose, dissolved in 1.0 liter

of- dei oni ze ter of the nediumwas adjusted to 6 wth 1N NaCH.
BoSth medi a %te?g guf E)é-lbggég‘at 121 C for 20 minutes prior to the addition
of biocides. Each fungi (Aspergillus niger ATCC 6275, A. orizae ATCC
10191, Aureobasi df-um pifn UraHsSVAReoms3 4gmieral cpitogluaeieurisy isedrms araadoess)
was grown on Malt agar for 10 days and a spore suspension was prepared by
washi ng t he nxpiduras Matimgahéropd Stgea- Atdyich wiseusel exs wadodid medtiliont | ©he After the
addition of the biocides in the indicated concentrations to the medium

the fungal s$RAER]| SHMEPERSHRMMBSMAARERedT N7 i JTAlHSIRD) © T ensrem ey, i7eno, Was
approxi mately 106 spores/m . The inocul ated nedi a was i nCubated at 28C
1.0 g of NH,NO,, 0.005 g NaCl, 0.002 g FeS0,.7H,0, 0.002 g Z,S0O,.7H,0,

10 0.001 g of glucose, dissolved in 1.0 liter of deionized water. The pH of the
medium was adjusted to 6 with IN NaOH. Both media were autoclaved at 121°C
for 20 minutes prior to the addition of biocides. Each fungi (dspergillus niger
ATCC 6275, A. orizae ATCC 10191, Aureobasidium pullulans ATCC 9348 or
Gliocladium virens ATCC 9645), was grown on Malt agar for 10 days and a spore

15 suspension was prepared by washing the spores from the plate into a sterile water
solutioﬁ. After the addition of the biocides in the indicated concentrations to the
medium, the fungal spore suspension was added. The final spore concentration
was approximately 10° spores/ml. The inoculated media was incubated at 28°C
for 7-10 days.

20 C. _For algae evaluations, modified Allen’s medium was used. To
prepare the medium, the following ingredients were added to 1.0 liter of deionized
water: 1.5 g of NaNO,, 0.039 g of K,HPO,, 0.075 g of MgS0O,.7H,0, 0.027 g of
CaCl,.2H,0, 0.02 g of Na,C0,, 0.058 g of Na,Si0,;.9H,0, 0.006 g of Ferric

Citrate (autoclaved separately and added after coooing), 0.006 g of citric acid,



for 7-10 days. C. For ,al gae evaluations, nodified Allen' s nmediumwas used.

To prepare the nmedium the follow ng |ngred| ents were added to 2 g&? 2%
dei oni zed. water: 1.5 g of NaNO3, 0.039 g of K2HPO4, 0.075 I\’g
0.027 g of CaCl2.2H20, 0.02 g of Na2CC3, 0.058 g of Na, Si 03 9H20 0.006 g

of citric abtll So5PR R ST A R e GG Eﬁéﬁé%ecgl%ﬁﬁﬂﬁ%mﬂﬁor‘?o‘s ’

Allen's trace-elenent. The trace-el enent sol ution e}g{ar ed b% addi ng
to 1.0 |iteappreparesnty adinatend:0 itegof geionized pager: 2. %@ggnf 1l §H20,
0.222 g of ZnSO4. 7H20, 0.391 g of Na2MbO4. 2H20, 0. 079 g of CuSO4 5H20 and

0.0494 g of omm@m GHRQ22Thef EHSOf. 7HYO, 0esdil ugrofvdia, Mad), 231,600.089 % 8f wi th |
N NaOH. For solid nedla 1. 5% of bacto agar (Sl grra- Al drich) was added. The

medi um was cl ion of the
bi oci des. %HEB Sﬁléda(ﬂghq é@ﬂf ango(%W (ﬁ Oml%xﬁlg@uﬁp%l%gcc 27914 or
A _oeocapsa s ATCC_29115) on B S I\/bdl for 10 days
aAd the cel Pﬁgﬂ%éﬁ’]gzgwugr]eﬁégiﬁw%éﬂ 4:%)138 1c,5e(’F cgfabfaf: Kg]ﬁaate into

a sterile water solution. After the addition of the bioci des‘ in the

i ndi cat ed ¢ dudrasit) rvesi stded o Thsemedidinusss atieclavegaad 1A1S peivs i28miasesaddd to a

final concentration of 106 cells/m. The inocul ated nedia was i ncubated at

25C for 10l medRtisidmeethe Diddigdit - Bahkalgacl Ghioelld 4p 1 ATCMITS 16 TORInwe st
concentration of each compound or mixture of conpounds sufficient to

o e MR ATECH PGl R Tp! RICT BOTI W ABUSY sNoBABSPBEAY | On

(MQO. Theﬁﬁ were en as en actrvit points for the

m xture of CTL and | PBC were then_conpared vmth“;e en Ilp &lnts for the
Medium for 10 days and the cell suspension prepared by washing the cells from

10 the plate into a sterile water solution. After the addition of the biocides in the
indicated concentration to the medium, the algae suspension was added to a final
concentration of 10° cells/mi. The inoculated media was incubated at 25°C for
10-15 days under a light-dark cycle of 14-10 hours.

The lowest concentration of each compound or mixture of compounds

15 sufficient to inhibit visible growth was taken as the minimum inhibitory'
concent.ration (MIC). The MIC were taken as end points of activity. End points
for the mixture of CTL and IPBC were then compared with the end points for the

pure active compound when employed individually.



pure active conpound when enployed individually. 6 5 10 15 20 2 4 DEC 2003
Synergi smwas determ ned by a commonly used and accepted nethod descri bed
by Kull A C; Eisman, P.C.; Sylwestrowi cz, H D. and Mayer, R L. 2 4§ 2003
Applied M crobiol ogy, 9:538-541 using the ratio determ ned by: Qa/ QA +

Qb/ B = Syner gy %Mn LD I tgﬁgﬁ ! C nd CTL in
parts per milli oﬁ Y "‘Qg%tﬁfztﬁgnﬁ?%i gﬁea, I gﬂ?gﬁ%%%ggg&aeﬁtegn gg%?nt. Qais
t he concentration_ of _conmpound CTL in PP in the m xture, i ch r oduced
an end poi nfescapeqd BY fHEl Adnc HiEmaR g&-e%%ﬁﬂ%ﬁ&%@c &g I\\gn T, §c£r ng

al one, which produced an end point. Qo is the concentration of conpound

| PBC in PPM96In Hpelied Microgiolagy, Oh538p54dusied terragodiefpommed bdhen t he sum of
Q/ QA + b/ B is greater than one, antagonismis indicated. Wen the sum

is equal to ' LA i ol Sob idgsat ed. When the sumis |l ess than one,
QANTA @f@@y Byl NHas@ .

synergismis nonstr at ed. e rtesults which serve to denonstrate the
synergismof this biocidal conbination are conpiled in Tables | and 11
bel ow. Each™8f™ihe tables denonstrates mi xtures of CTL and | PBC in various

concentrations and ratios which shows: 1. Test Oganism_(Bacteria, Fungi,
and Al gae). QA is the concentration of compound CTL in parts per million (PPM), acting

alone, which produced an end point.
Qa is the concentration of compound CTL in PPM, in the mixture, which
produced an end point.
10 QB is the concentration of compound IPBC in PPM, acting alone, which produced
an end point.
Qb is the concentration of compound IPBC in PPM, in the mixture, which
produced an end point.
When the sum of Qa/QA + Qb/QB is greater than one, antagonism is indicated.
15 When the sum is equal to one, additivity is indicated. When the sum is less than
one, syﬁergism is demonstrated.

The results which serve to demonstrate the synergism of this biocidal
combination are compiled in Tables I and II below. Each of the tables
demonstrates mixtures of CTL and IPBC in various concentrations and ratios

20 which shows:

1. Test Organism (Bacteria, Fungi, and Algae).

2. The end-point activity in PPM measured by MIC for the compound
A alone (QA), for compound A in the mixture (Qa), for compound B alone (QB),

for compound B in the mixture (Qb).



2. The end-point activity in PPM nmeasured by MC for the conpound A alone
(QA), for compound Ain the mxture (Qa), for compound B alone (QB), for
conpound B in the mixture (Qb). 7 2 4 ULL 2003 3. The weight radioel 2003
conmpound A to Conmpound B in that particular conbination and the Synergy

| ndex (SI) based,on t fornul a.Sl .= Qa/ [OB. 8 2.4 C 2003 TABLE |
Conbi nation of CTL wit e|‘15'é%wfll{(”§8? i°4 CR&P%@&?‘%’B"%@? ‘E’EE&E{%?“ FPBC( b)
Rati o A:BSI M croorgani sm( PPM ( PPM ( PPM (PPM Bacteri a:

500. 252500. e@nbingtion 2nd gepSynsigt [ndes (BD1wssbgogheaprmpglasl = Qa/QA +

501. 72503. 31: 20. 047 S. aur eus250. 251000. 251: 10. 012 152516. 61008. 332: 10. 74
2516. 6100330Q81QB0. 99 Fungi :
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15

20

25

30

35
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45

5. 00. 250. 50. 251: 10. 55 ‘A. niger 205.00.330.50.172:10. 40

5. 00. 170. 50. 331: 20. 69 A. orizael. 00.51.00.51:1 1.00.331.00.172:10.50
251.00. 171. 00. 331: 20. 50 A. pul lul ans1002. 52. 02. 51: 1 1003. 332. 0%@7@%0@5
1001. 672.03.331: 2 30 G virensl10.00. 251. 00. 251: 10. 28 10. 00. 661.00. F0Y 40
10. 00. 331. 00. 661: 20. 69 35Al gae: Calothrix sp.2.51.25251. 251: 10. 55

2.51. 67250. 832: 10- 70 2. 50. 83251. 671: 20. 40 40d oeocapsa sp. 2. 552551:1
2.51.67250.832: 10. 70 2.53.33251.671: 2 4%1% 4 DEC 2003 TABLE I

Conbi nation of CTL with | PBC (Liquid M&®)!5M croorgani snCTL(A) CTL(a)

Combination of CTL with IPBC (Solid Media)

Microorganism CTL(A) CTL(a) IPBC(B) IPBC(b) Ratio A:B SI
(PPM) (PPM) (PPM) (PPM)
Bacteria:
B. subtilis 50 0.25 250 0.25 1:1 0.002
50 16.6 250 8.3 2:1 0.36
50 1.7 250 3.3 1:2 0.047
S. aureus
25 0.25 100 0.25 I:1 0.012
25 16.6 100 8.33 2:1 0.74
25 16.6 100 33.3 1:2 - 0.99
Fungi:
A. niger 5.0 0.25 0.5 0.25 1:1 0.55
5.0 0.33 0.5 0.17 2.1 0.40
5.0 0.17 0.5 0.33 1:2 0.69
A. orizae 1.0 0.5 1.0 0.5 1:1
1.0 0.33 1.0 0.17 2:1 0.50
1.0 0.17 1.0 0.33 1:2 0.50
A. pullulans 100 2.5 2.0 2.5 1:1
100 3.33 2.0 1.67 2:1 0.87
100 1.67 2.0 3.33 1:2
T virens 10.0 0.25 1.0 0.25 1:1 0.28
10.0 0.66 1.0 0.33 2:1 0.40
10.0 0.33 1.0 0.66 1:2 0.69
Algae:
Calothrix sp. 2.5 1.25 25 1.25 1:1 0.55
2.5 1.67 25 0.83 2:1 0.70
2.5 0.83 25 1.67 1 0.40
Gloeocapsa sp. 2.5 5 25 5 1:1
2.5 1.67 25 0.83 2:1 0.70
2.5 3.33 25 1.67 1:2
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20

25

| PBC(B) | PBC(b) Ratio A:BSI (PPM (PPM (PPM (PPM) 1OBacteria: B. subtilis

1. 950. 62512562. 51: 1000. 82 Fungi: A. niger2.51.252502501: 200 i 5Al gae:

Chlorel | a sp. 1000. 78256. 258: 10. 26 20 As can be seen fromthe daZi BEEs2083d
in Tables | and Il, the conpositions of the invention denonstrated

synergi stic mcrobiocidal activity against bacteria, fungi and al gae. Thus,

the conbination of the two bioci delfsAglg{E I@nl y lowers the use-level of the
bi oci de but broadens the spectrum o i"vity. This is especially useful

ONe araya e a -

| —SIt4 atals ee—-E ef+-—iH--OH-8e—GCOoOHPO a+—oe—a806 &G v

best 25 results due t&onnratpatdfCTY vwgalbRE (BguudhMedov)gani sms. 10 2 4 DEC
2003 WHAT IS CLAIMED IS: 1. A biocidal conposition to control the growh of
bagiteforgnidingi , GII Al gae CTh(ajqueoupBa(®) sol VERBC(based RaiiotssBand Sfoati ng
formul ati ons, whi G*PM npri Sﬂs}rﬁq) syner '1§1t)i cal | prM;r obi ocidally effective
m xture, consisting of tetrachl oroi sophthalonitrile  (CTL) and

IPBC is fromabout 1:10 to about 10: 1. 2. The conposition according to
cBICIEB: wherein the weight ratio of CIL to IPBC.is from1:.4 to 4:1. 3. A
mB Brilst controll®hg the 6 h of bESteria, fohdi and akgd® in an0-82

Fungi:

A. niger 2.5 1.25 250 250 1:200

Algae:

“hiorella sp. 100 ‘ 0.78 25 6.25 8:1 026

As can be seen from the data presented in Tables I and II, the compositions of the invention
demonstrated synergistic microbiocidal activity against bacteria, fungi and algae. Thus, the combination
of the two biocides not only lowers the use-level of the biocide but broadens the spectrum of activity.
This is especially useful in situations where either biocide component alone does not achieve the best

results due to weak activity against certain organisms.

10



aqueous or solvent based formul ati on, which conprises adding to said

aqueous

formul ati on a bactericidal, fungicidal, and al gaecidaﬁ ef.fective
4 DEC 20l

anount of a synergi stic mxture consisting of
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from about 1:4 to about 4:1. 5. A nethod of controlling the growth of
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out 1:10 to about 10:
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IPBC is from 1:4 to 4:1.

3. A method of controlling the growth of bacteria, fungi and algae in an
aqueous or solvent based formulation, which comprises adding to said aqueous
formulation a bactericidal, fungicidal, and algaecidal effective amount of a synergistic
mixture consisting of 3-iodo-2-propenylbutylcarbamate (IPBC) and
tetrachloroisophthalonitrile (CTL), wherein the weight ratio of CTL to IPBC is from about
1:10 to about 10:1.

4. The method of claim 3, wherein the weight ratio of CTL to IPBC is from
about 1:4 to about 4:1.

5. A method of controlling the growth of bacteria, fungi and algae in aqueous
and solvent-based paints and coating formulations, which comprises adding to said
aqueous and solvent-based paints and coating formulations a bactericidal and algaecidal
effective amount of a synergistic mixture of IPBC and CTL, wherein the weight ratio of
CTL to IPBC is from 0.01:99 to about 99:0.01.

6. The method of claim 5, wherein the weight ratio of CTL to IPBC is from
about 0.01:99 to about 99:0.01.

7. The method of claim 5, wherein the weight ratio of CTL to IPBC is from
about 1:10 to about 10:1.

8. The method of claim 7, wherein the weight ratio of CTL to IPBC is from

about 1:4 to about 4:1.
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