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water, pasteurizers, retort cookers, tanning liquors or solutions, starch, proteinaceous
materials, acrylic latex paint emulsions, and textiles.
To control deterioration or degradation caused by microorganisms, various
20  industrial microbicides are used. Workers in the trade have continued to seek
improved biocides that have low toxicity, are cost effective, and are also capable of
exhibiting a prolonged biocidal effect against a wide variety of microorganisms with
regular use.
lIonene polymers, i.e., cationic polymers containing quarternary nitrogens in
25  the polymer backbone, are one group of biocides used in controlling bacteria and

algae in various aqueous systems. lonene polymers have a variety of uses in aqueous
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It tshcafiradolth bf efddsaf eadUbebe ineffective against certain fungi and some
15 common troublesome industrial bacteria such as Pseudomonas sp. Systems or
products requiring high concentrations of triclosan tend to be expensive or
uneconomical, and limit its use in a number of applications.
Accordingly, there is a need in the art for a microbicide that overcomes these
and other problems.
20
SUMMARY
It is a feature of this invention to provide a microbicidal composition capable

of controlling the growth of at least one microorganism, for example, fungi, bacteria,

algae, and mixtures thereof, over prolonged periods of time. It is an additional feature



WD 2004/ 080176 PCT/ US2004/ 006861 -3 of this invention
to provide such conpositions which are economical to
wais®4/08rhods of controlling the growm h of atPCBES1004/006861
one mcroorganismare also features of this
~invention. Conpositions and prgcesses useful for
controlling the growh of one or nore 5
M CHPAIIRUAEP 103 8viBeSEh LBRfsifRIRARY bl LS A T LA Reihods
for preventing danage urihg storage caused by
m c ' [ a,: [+ I n .
T SBOSYERNRTR: 96 Ay 108! S Sl 1038, B0t or s
inchHg&.%n i onene pol ynmer and a hal ogenated di phenyl
et her, E{A,4-trichloro-2-hydroxydiphenylether, al so

known as.triclosan. The present_inventio rovi.des a
compos: £ TORPELRBS Pl RCeshsHarier BV Hog thd oY one or more
triclosan, .where the.c onents are present_in a
conBiARYELH B si?ﬁ%lbag-g{g?leaqsrtvns énqd drqtharls T Peeypitting) damage
the growmh of at |east one m croorgani sm The present

i nvEWIMEHPTRREFOIEE OY A IFHRPIEHHS D ﬁucg&ﬁﬂvmrtaia et Rigag ppdvmixtures
of at |least ope mcroorganismin or on a product,

nmat E1ereql aregleseribgd-(he sompesiianp nelude, alatoelgr@wogvyner hrba halogenated
m croorgani sm This nethod includes the step of adding

t o divkenyt ghercd 4 ridehderogrhydioxydiphamslgthamalso pewoss triflosan.

of the present invention in an anount synergistically

ef f ect i vEhet ressaninyerition peovigdes wtdemppsitidrecampistigragdmiesmpolymer
The synergistically effective anobunt varies in

1ac c endi@minlosanwivhére theecopponkinest are presest inal combinerd@oblioumh syieergistically
treated and can, for a particular application, be

r outffevéivy todehiesl ithagrdwibyof @nleass kind thietborganistne art in

view of the disclosure provided herein. 20 The present

I nvent i otheagrsw@nteinxmdbe provides s aptodtfa @daolih®the@tovah of at least
ionene polymer and triclosan to products, materials,

or  gRdin&roog@@itinng dnOa bldtsctefieGH] @ hediurh Resceptible to attack by
conmponents are individually added to the products,

mat @fel rditSorg@hisHEHAiS nietholl RRdluded fhe sﬁeipr@!adém% Wthe QfodBAC Raterial,
Corrponent pr esent at the tine of use is that anount

18YN6F Helhuhf @l dopbitisis L e HRsGRNhTioh N A7 A Qnistically
| east one m croorgani sm

effective to control the growth of the microorganism. The synergistically effective
amount varies in accordance with the product, material, or medium to be treated and
can, for a particular application, be routinely determined by one skilled in the art in
view of the disclosure provided herein.

20 The present invention also embodies the separate addition of an ionene
polymer and triclosan to products, materials, or media. According to this embodiment,
the components are individually added to the products, materials, or media so that the

final amount of each component present at the time of use is that amount

synergistically effective to control the growth of at least one microorganism.



WD 2004/ 080176 PCT/ US2004/ 006861 -4 The conpositions

of the present invention are useful in preserving or
w@omtgliré ng the grow h of at | east one ni cr oOPGHOSRN/006861

in various types of industrial products, nedia, or

materials susceptible to attack by m croorgani sns.

Such nedia or materials include, but are not limted

to, for W%ﬁﬁosﬁ%ﬁ?sof Pasheent liERE (Fn_ AL AIE S $escfv'ng or
textiles, pulp, wood chips, tanning liquor, pape? f

i qé’&ﬁmllﬂgltﬂé@%mf 8t A% one Hﬁ&]&& ani i8R R/rlr%llg 9BBSF industrial

coating and sizing agents, netal |ng f

geo#n%guc(f@lmedﬁl:r 611 Illétglgdli Hﬁg ﬁﬁ‘l@ttc? atta%?%&gf HSS“ng%nils éH‘fh media or

wat er’ syst ens, Creati ona
pla steurizers, reto
o Syl V@O&?l“%“eﬁﬁ%ﬁiﬁ FORBE ofhiomc: e
rmul ati on

%:zag“@%% S5 P8, L T b B e emutsions
ornulatlons f . se, of rotectln ds or

cr PN S GRPHS ?ﬂ(ﬁ?‘f&?ro%qaaf SEing eI £t BiORInE Guiigr ssglogical
d f i.oys enbodinents will be set

F Or BT OREHRRs, iro R GRS P PR AT CHER: Slersnal s fpfluent

part will be apparent fromthe description, or nmay be

| eaP ARIVEE: BrRslE T, BIStSUEESTS UStoBRoke srethernacquiisal formulations,
obj ectives and other 15 advantages of various
enbeMsEhfosmyptionsipad teiletry famulgtiensat t ai ned by neans of

the elenments and conbinations particularly pointed
lout in tHe erawopitipn icam atsndbeapisé de dagrashernivsl. formulations for the
understood that both the foregoing general description
andpurhese Popiotsefingpeediet aiopeapathesmicigbidl spoilage exenpl ary

and expl anatory only, and are not restrictive of the

20 pr esemdditionglefdtirenaraisadedrtigaedf vabbisAdnhHoDintdSGRII BE IséiNorth in
OF CERTAI N EMBODI MENTS The present invention provides

a cpampiasiet desaription heanfoll@ls, titein @a®wWilnbodppaient s the deRfption, or
m croorgani smconprising a mxture of an ionene

pol magrbeakamtd iyl paaie shedrdud MBodieAk088d Mdicctives and other
PCT/ US2004/ 006861

15  advantages of various embodiments will be realized and attained by means of the
elements and combinations particularly pointed out in the description and appended
claims.

It is understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only, and are not restrictive of the

20  present invention as claimed.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

The present invention provides a composition to control the growth of at least

one microorganism comprising a mixture of an ionene polymer and triclosan, wherein
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These components are individually added so that the final amount of the mixture of
ionene polymer and triclosan at the time of use is that amount synergistically effective
to control the growth of at least one microorganism.
20 As stated earlier, the compositions of the present invention are useful in
preserving various type of industrial products, media, or materials susceptible to
attack by at least one microorganism; The compositions of the present invention are

also useful in agrochemical formulations for the purpose of protecting seeds or crops

against microbial spoilage. These methods of preserving and protecting are
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preserved from this attack and the resulting spoilage and other detrimental effects
caused by the microorganism. Further, it is also to be understood that "controlling" the
growth of at least one microorganism also includes biostatically reducing and/or
maintaining a low level of at least one microorganism such that the attack by the
20 microorganism and any resulting spoilage or other detrimental effects are mitigated,
i.e., the microorganism growth rate or microorganism attack rate is slowed down
and/or eliminated.
When two chemical microbicides are mixed and added to the product, or

added separately, three results are possible:
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microorganisms include fungi, bacteria, algae, and mixtures thereof, such as, but not
limited to, for example, Trichoderma viride, Aspergillus niger, Pseudomonas
aeruginosa, Klebsiella pneumoniae, and Chlorella sp. The compositions of the
20  present invention have a low toxicity.

lonene polymers may be classified according to the repeating unit found in the

polymer. This repeating unit results from reactants used to make the ionene polymer.

A first type of ionene polymer that can be used in the present invention

comprises the repeating unit of formula (I):
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Cl- C5 algpl e | K ,
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5“ Vﬁjyfnatlylgé)l% %[lxyl Of}: Ci WOO -a ﬁ‘a%ab glg}lfjl e flrr(o)l?ps A" can be

unsubstituted or substituted. Preferably, "A" is C;-Cs alkyl, C,-Cs alkenyl, C,-Cs

hydroxyalkyl, or symmetric di-C»-Cs-alkylether. Most preferably "A" is propylene, 2-
hydroxypropylene, or diethylene ether.
The group "B" is a divalent radical, which can be the same as the group "A,"
15 and is selected from C;-Cjp alkyl, C,-Cjo alkenyl, C»-Co alkynyl, C;-Cq
hydroxyalkyl, symmetric or asymmetric di-C,-Cio-alkylether, aryl, aryl-C;-Co-alkyl,
or C;-Cyo-alkylaryl-C;-Cio-alkyl. The group "B" can be unsubstituted or substituted.
Preferably, "B" is C;-Cs alkyl, C,-Cs alkenyl, C,-Cs hydroxyalkyl, aryl, aryl-C;-Cs-
alkyl, or C;-Cs-alkylaryl-Ci-Cs-alkyl. Most preferably "B" is ethylene, propylene,
20  butylene, or hexamethylene.
The counter ion, X2', is a divalent counter ion, two monovalent counter ions,

or a fraction of a polyvalent counter ion sufficient to balance the cationic charge in the
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are described, for exanple, in'US. Pat. No.

3, T#RBnhaRnt bABNILAEHQSHOR Phathdl &hlod Snd 2 LRGP &4 more

herein in its entirety by reference. ?onene pol yners

havjReduie Rk BeriBé, tofdne f0F i e i

pr eIéar édeIgyc any of the ng?%lg S %I{)SIIIII&‘I"I? Igﬁléh%f counter ions are

dj;natk L L t. thod i s t C
o Ak S L4 05 e SHEI P ISy o s
i hal j . | - A X, wh inth
5 DB 6 L eaerin e
[ in 10 f I [).. | I havi
T 50 R RATY o bt AT BT Sp LR Pl o

3 S50t sl G R Gl St e g et meon s

4,506, 081; .and.5, 093, 07 the dj sclosures of all of

whi ’é?ﬁ“éldéam‘I‘%%f&I??)gI“QI‘IédﬁﬁéI'ngI@ Yithed dihadide pf e famulpyX-A-X,

reference. The biolagical ;activity of ionene polyners

havVAgein ke fusidsenth Uk R oF > Pormand B havejtke samegmeanings as in

described in these patents. 15 A second type of ionene
190l {praplat hatlopens plymeschavingtthis epestivat uniihwethtoiathods for their

conprises the repeating unit of forrmula (I1): R (I1)

| - mepration oce depazibgthefoni exairple, B2 U.SinBatANas.e 3,834, 8K i 128d,319;

above for formula (lI). X- is a nonoval ent counter

i on4.05n@7h4l027.620; b, Wi6V8Il pantd GAABL78; thee alisclontiredof alaof ivhigh are

of a polyval ent counter ion

incorporated herein in their entireties by reference. The biological activity of ionene

polymers having the repeating unit of formula (I) is also described in these patents.
15 A second type of ionene polymer that can be used in the present invention

comprises the repeating unit of formula (II):

R! )
I

A—Nt
I X-
R?
wherein R, R, and A are as defined above for formula (D). X is a monovalent counter

ion, one-half of a divalent counter ion, or a fraction of a polyvalent counter ion

20  sufficient to balance the cationic charge of the repeating unit which forms the ionene



20 sufficient to balance the cationic charge of the

repeating unit which forns the i onene WO 2004/ 080176
weEFOnAe8A004/ 006861 -10 polyner. X' can be, f oPCT/US2004/006861

exanple, a halide or trihalide anion, and is

preferably chloride or brom dg. |onene polyners

havi ng the repeating unit of formula (I1) may al so be

pr ep@g@tgx g(gXagﬁ]ﬁ%fgpg aﬁl{b(l?e or wﬁl&?%ﬁll% gncmgthpb%algl? chloride

haI&q& Xifde such as eplchlorohydrln or (chloromethyl)
oxi rane, wherein R, and R2 have t he sane neani ngs as

ni t o PETRbime R e B %Lpn%f’é&ma&@lﬁ FREAb Rprepared
U. S, Pat

di s& wuqfé%'\k‘aww%‘hodar %lﬂ%%?%a %’te%?]ﬁ’ ap éP‘éHerPf the opjaslp R'R°N
t he. bi ol | activity of
5 Snéfh fwéwg sn@%fs%gl%ﬁlﬁ@y%a@g&@ﬁ%%%%‘ahﬁ8¥l'ravn'p0»¥he‘r’em R and

fornu IS al so described in these patents

t hi Rdh%\g? e)affmq BREHRES 581 ﬁ%mu}%r{é)t longpe B‘éﬁﬂ%fééa‘flﬁg thegrepeating

pr esent i nvention corrprl Seés a repeatl n unit

f or Heit & fermuja (TR argy for exarpnly, despribedHs .Sy awmeﬂmmw and

IS -N+-Q N+ or Chi CH3 CH CH2-CH CH3 N+ N+

CH25 8f 14z the displgsures gfmipich are @qorporayd hergipy in timpip entjreties by

-CH2-CH2-0 -CH2 -CH2-, -CH2-CH(OH)-CH2-, or HOMH

reference. The biological activity of ionene polymers having the repeating unit of

10  formula (II) is also described in these patents.
A third type of ionene polymer that can be used in the present invention

comprises a repeating unit of formula (III):

+R—B'<4 (III)
P
wherzip B is —NVt=—Q—N+— or

|
CThy CHs 2

CH. CH;—CH CH;
VAN
N+

N\ /N

CH~—CH; X2
Q is —(CHR), ~, —CH,—CH=CH—CH,—,
-CHZ_CHZ_O_CHz_CHz'-', _CHz_CH(OH)—CHZ-, or

H O H

L
—(CHR"),—N—C —N—(CHR"),—; and



l 11 1 -(CHR)"-NGN(CHR)"-; and WD 2004/ 080176

PCT/ US2004/ 006861 -11 OHR HOH 1 I 1 Il I B is
WO 200HB8TH CH2- i N+-(CHR ), --N-CGN- or R XeE®/USH04/006861
I --(CHR)s-N +-CH2-CH CH2--; R X wherein n and p

are integers and independently;vary from2 to 12; each
R is independently hydrogen or a |ower al kyl group
(e.g., C1-Cl12 al kyl yynher ei .the alkyl}I & oyp i's
unsubstituted or substitute X2" is g dijpalfent

counter i Ofs U’@{{mﬁwabﬁPLI@-CM)eLNﬂ@wbﬁL&

fraction of a polyvalent coynter ion sufficient to

bal ance the cationic charg®'in Khe group R and X- is
a nonoval ent counter ion, one-half of a divalent
counter ion, or a fractidi of a gyval ent counter ion
sufficient to bal ance thel cationilc charge in the
group B . Prefer ab(GHRR—Ns—RHarddbr@k—=; C1- C4 al kyl ;
nis 2-6 and p is 2-6. st 10 preferably, R is
hydrogen or methyl, nis & ana(p is 2. Preferred
counter ions, X - and X are the same as those

di sErsssth %H@(ﬁaﬁé" ﬁq&gélﬁsaﬂ@qhdap@ncfeﬁﬂwh@efr&m)2 amzi khoh- R' is
The polyners of formula (11 may be derived from

bi Sl(]@éé)@h(ﬁ%)ﬂh?ﬁ}/&@@énk&la)loww ﬁl@fx érdﬂﬁ €h., @ 19£1§§l) '@'ﬂ&’éﬂ S alkyl

urea di am nes, by known netho I'onéne pol yners of

f _or fls(l]‘nlsul)stltu%t J}%qﬁsti@tftecf' P@* s aoﬁﬁﬁgﬁtactoln%@r 1oﬂ nfévot Ingﬂd’valent

activities are, 5 exanpl e, describ

é&uﬁ‘er P ﬂg é)r Mfact%n%?g p%lentt qungér%% Qa8 bam Ci!ﬂe L &ionic

I ncor por a

charge in the group R; and X is a monovalent counter ion, one-half of a divalent
counter ion, or a fraction of a polyvalent counter ion sufficient to balance the cationic
charge in the group B'.
Preferably, R' is hydrogen or a C;-C4 alkyl; n is 2-6 and p is 2-6. Most
10 preferably, R’ is hydrogen or methyl, n is 3 and p is 2. Preferred counter ions, X*~ and
X" are the same as those discussed above with respect to formulae (I) and (II).

The polymers of formula (III) may be derived from bis(dialkylaminoalkyl)
ureas, which are also known as urea diamines, by known methods. Ionene polymers of
formula (IlI), methods of their preparation, and their biological activities are, for

15  example, described in U.S. Pat. No. 4,506,081; the disclosure of which is incorporated
herein in its entirety by reference.
Ionene polymers comprising the repeating units of formulae (), (II), and (III)

may also be cross-linked with primary, secondary, or other polyfunctional amines

using means known in the art. Ionene polymers can be cross-linked either through the



herein in its entirety by reference. |onene pol yners

conprising the repeating units of fornulae (1), (Il),
w@na4/08d1rg nmay al so be cross-linked with pri ne€LUS2004/006861

secondary, or other polyfunctional am nes using neans

known in the art. |onene polyners can be cross-|inked

ei ther through the WO 2004/ 080176 PCT/ US2004/ 006861

-12

SHBhLY RRbYerHtdih ocgglﬂe%htoa[ébt of fuh& 091%1%] atta 0 to the Ipolyme,r

functi ona group atta t e po one 0

to g Bbale of A fde HL@SS- 11 nked ionene pol yners,

prepared using cross-linking coreactants, are

S S S A e -
AR AR AR

. ared reactign. ar ni ne
i 3hvﬁ8§§ﬁg?dw<ﬁ¥°rﬁﬁ§ L ﬁﬁemnﬂ@etls% v atieRh 46 2808
listed.are, ammonj a, pri.mar es, al kyl enedi am nes
pol %Fryl@él i fess- l"ﬁﬁ"féroézloﬁ Sy @é"ﬂ%‘ﬁﬁt 15 fhe ' reaction of
di anmi nes, and aronmmti c dlanlnes 10 U. S. Pat.

5. QSR lamisn @i SEPSOR T crPsr-dnking o?fpfﬁa%tﬁléﬁ listed ~are
herein in its entirety by reference, describes
cr o¥BIPRIRK RTINSy e ABITSS] yatkyienedigmines,, n@lyglwmatm@s piperazines,
reaction of dinmethylam ne, a polyfunctional am ne, and
epi bqwre%r@lﬁg/tmdmmnmﬂ%@rgm@mc digmiiPhi ti ng the growth of
m cr oor gani sns usi ng such cross-1inked ionene polyners
lare al SOSdBycNPpbBER 1,123, Mehiscloswrawpmdshd$ incarpootes! herein in its
cross-1linked i onene polynmers and their properties are
' pr owitigesyl bynrefgr&ice,P¢scriddoscroB:; 1884 etene PoBakrO4cknlting from the
3,930,877, 4,104,161; 4,164,521; 4,147,627,
4, 1666t04 bf dindEanting; a poigfudctiohd ,abdite, addepiclilSohaiint ®Rthods of
of each of these patents are incorporated herein in
t heinhibéthigithegrovth dymicRbaariBne usiddgich @RRAENIRAliYITBAE Bolymers are

conprising the repeating units of formulae (1), (II),
or aldDdesdrited. may al so be capped, i.e., have a specific
end group. Capping may be achi eved by
15 Other examples of various cross-linked ionene polymers and their properties
are provided in U.S. Pat. Nos. 3,894,946; 3,894,947; 3,930,877; 4,104,161; 4,164,521;
4,147,627, 4,166,041; 4,606,773; and 4,769,155. The disclosures of each of these
patents are incorporated herein in their entireties by reference.
The ionene polymers comprising the repeating units of formulae (I), (II), or
20 (Ill) may also be capped, i.e., have a specific end group. Capping may be achieved by
any means known in the art. For example, an excess of one of the reactants used to
make the ionene polymer can be employed to provide a capping group. Alternatively,

a calculated quantity of a monofunctional tertiary amine or monofunctional substituted

or unsubstituted alkyl halide can be reacted with an ionene polymer to obtain a capped



any neans known in the art. For exanple, an excess of
one of the reactants used to nake the ionene pol yner

W@ 204o801261pl oyed to provi de a capping group. PCT/US2004/006861
Alternatively, a calculated quantity of a
nmonof unctional tertiary am ne_jgt nonof uncti ona
substituted or unsubstituted al kyl halide can be

r eagdnesk abnk e
004 S e B cab%éloﬁ@tgﬁéeg%%%@’;%g Eapffet fonene
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I onene po ymers e| rm CI‘O I Cl
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5 e speC|f|c i onene pol ynmer enpl oyed
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t he i onene Lymer to the material or nedia to be
us ethatefilepy }“6d16§%d1“F5i‘i105 TheuFempajiglisms reﬁdli}sd?i?ré?ﬂ@daw gne of
that the ionene polynmer be freely soluble in the
par Pidinanaskilt byaddingrteesiopene pglymsr & thainpistishos slediaitohe vyed. When
di spersion. Anong the ionene polyners discussed above,

1g pasediie alfluid systpneit israreferabloieat ghe ipsing pelymhiabe fglasoluble in the
repeating unit of forrmula (I) is
pol perosuatiind, esselfidg met unjformselitdinatr Wispesieq.di - met hyl i mi n
i 0)ethylene dichloride). In 15 this ionene polyner,
Rl, R2, R3pnathd ibkknapelymachlisteishy bbovd, & articularly preferred ionene
-CH2CH2(r) CH2CH2-, B is -CHzZCH2-, and X2" is 2C -,
andpdlipr@eravertagiag ol ecul agpesigght ung 1, @P0- SfP@0la Thi(p is
i onene polynmer is available from Buckman Laboratori es,

| ncpol %oxﬁ&lmle@hm&%ﬂiﬁlmlaﬁ’:thyﬁﬂ@@[lﬁ‘l@hyﬁ%l @cﬂj@l@ﬁa dchfMde). In

aqueous di spersion of the polyner, or WSCP(r) product,

8  Hoade flirg pRY, R° OiMd B* abd P Rl A isBUBBOHL) -
1and VBCP(r$@g?§ducfs are 20 glocfdeéMﬁEedwprl%gﬁfr¥%¥ﬁb

aqueaus,eMst amEx> inftUdhd theREALIROIENS {dibteds 1086-5,000. This

ionene polymer is available from Buckman Laboratories, Inc. of Memphis, Tenn. as

Busan® 77 product, a 60% aqueous dispersion of the polymer, or WSCP® product, a

60% aqueous dispersion of the polymer. Busan® 77 and WSCP® products are

20 biocides used primarily in aqueous systems, including metalworking fluids for
microorganism control.

Another particularly preferred ionene polymer having a repeating unit of

formula (1), also available from Buckman Laboratories, Inc. as Busan® 79 product, or

WSCP II product is the ionene polymer where Rl, R, R3, and R* are each methyl, A is



m croorgani smcontrol. Another particularly preferred
i onene polynmer having a repeating unit of fornula
W@ 1904/08113© avai |l abl e from Buckman Labor at or i esSPCT/II82004806861
Busan(r) 79 product, or WSCP Il product is the ionene
pol ymer where R, R2, R3, and.|@4 are each nethyl, Ais
WO 2004/ 080176 PCT/ US2004/ 006861 -14 - CH2CH( OH) CH2-,
B i sCH{CHROMCH,28ds X21,01-, 26d X id BES. THNBRGe BOIWEBTs 4 r8action

a reaction product of

N, NFMdu&r o'fq\?ltlrf\f‘,ﬂﬁ’éenx%ét%ylzl' £thanadi ’ 68%}1é’¥%%§mgtvhéll)(ggélgne, and

(chl oronet hyl ) oxi rane, and has a

oL ot R AP AL RSl By 7
pol W&re ﬁ lﬁ)%cﬁf:@% Qﬁgﬁ?gvpegﬂ%ﬂ?‘?{o%%ﬁ Séﬁ,gg/v' ng the

repeating unit are &% where R1 and

- Bus BB o b s Bl B et Ty are those

R RSB AR ORI S 255 musns
chl or.onmet hyl ) oxirane havjng .a 2,000-10,000 average

§m| i@{ﬁ %{Pé?f% i‘%%?a."’éﬂgeé’ﬁs f5BEsipY of puch apeRgRe aglymp@t?talm@ﬂ as a

Busan(r) 1157 duct is a 50% aqueous di spersion of

th ereiai(fﬁ)é‘ﬁ’éocg’ﬂ &rrfgli“et%}ﬁlé‘i‘?i‘ﬁ gv I%Héhlf?]%ﬁ@ﬁ’tyi)ﬁﬁr%g havipg a 2,000-10,000

formul a %#{), obtajned as a _reaction product of

di nRYeRAEF FiRlqralagiveighte Susan 160 & kyadsoi kmows e A8CA; nked wi t h

et hyl enedi ami ne, where Rl and R2 are each nethyl, A

19s - cH2Rsen A7 pagdctxis 4 §0%) aqueonkjdispersivanes’ tholignere polymer
has a 100, 000-500, 000 average nol ecul ar wei ght. 15
Bushay(ine) thel sepepiingdusit ¢fs famBRY(IBquwbtirsddis perattiom pfoduct of
an ionene polynmer having the repeating unit of

f or dinlethy(amide with eapéchRirolgrdn, RRosarlimkedh edithn@hyigtediadires where R
-CH2CH(OH) CH2-, X" is C - and the ionene polyner is

cr ogslR1 ok edchwintthyla Anis RCH,CH(TH)S Hi-0f@INe ip@IY TR ifiRfe Bolymer
nol ecul ar wei ght of approxi mately 100, 000- 500, 000.
Busk@D00,000 500, 0Ly trags mBlebidiOidight.65 product is a 25%
aqueous di spersion of 20 a cross-|linked ionene

15%0| Z\ggr F?élami@lg 168 peRfutg 4180%SaqREouk AidPalston( bt dn iMBSY Bolymer
having the repeating unit of formula (II), where R' and R are each methyl, A is
-CH>CH(OH)CH,-, X' is CI and the ionene polymer is cross-linked with ammonia.

This ionene polymer has a molecular weight of approximately 100,000-500,000.
Busan® 1099 product or Bubond® 65 product is a 25% aqueous dispersion of
20  across-linked ionene polymer having repeating units of formula (II), where R' and R?
are each methyl, A is -CH,CH(OH)CH;-, X" is CI, the cross-linking agent is
monomethylamine. This ionene polymer has a molecular weight of approximately

10,000-100,000.



are each methyl, Ais -CH2ZCHOH)CH2-, X" is A", the
cross-linking agent is nononethylam ne. This ionene
weoiogngri7has a nol ecul ar wei ght of appr oxi mat ePgT/US2004/006861
10, 000- 100, 000. WD 2004/ 080176 PCT/ US2004/ 006861 -15
Preferred i onene polynmers havipgg the repeating unit of
formula (I11) are those where Ris a urea diamne and

X2" i's 2GkferreBionkise & Qi gtiré unlitSor®rmul e il
1090 is a 50@6aqueoﬁ%ag§gpe#§%%ﬁn%? F%gmfoneﬁgnﬁgkgﬁéstume
obt hBeR A% WHed AR AR XPIOSUE tp “is CI

N N -bi s-[1-(3-(di met hylam RoY). promyT1ar 2y egd X is CI. BL®
epi §ROONYH% ueGHChsich hPRRNELAR! hayling 2 i
5 00018 X000 ek a%ﬁb@’, Bb 37 0RE, Poltiher SRR & a reaction

and op a3 o R TR et PR o UGy, svoh an

ro c L at arj c. of ' Tenn. The
oL BCKTIRG ARG} 210855 0B PR Jao B Bt
3,6%gfﬁ]7 and 10 6,133,483, and both disclosures are
incorﬁofated intheir entirety herein by reference.

Tricl os | S.CO rciall vai l abl e and al so_easily .
syt oo Pl F FOFBBHAEFE BAGErs APhPIOABITe Cemgicd by rade name is
materials, A preferred hal ogenated dij phenyl ether is

2, 4?%“3{‘? fraif S man Lﬁ%ﬁt%@yﬁ% REMgmpRisHEsD. o

triclosan. As described above, caonponents (a) an

i onene pOyREParafion ehiriclaspr lipdessribidein VS BatedNosn3.429,477 and
synergistically effective anounts. The wei ght ratios
1of 0-433-4%, push bajin dipclogseseaiel inaerperated fie theirpatitsfy herein by reference.
m croorgani snms and product, material, or nmedia to

whi EHclesae is eoppersially amailableagnd| dlsodeasilyn syrittesized fiblmecommercially
present invention, one skilled in the art can readily

det afafibie rawintabeoigls. dnplgéerred helogenetet] atiplenylethbreis 2,4,4'-tricloro-2'-
appropriate weight ratios for a specific application.
Thehydapiydipbdnytahgrooreritiofea) t o conponent (b) preferably
ranges 20 from1:99 to 99:1, nore preferably from 1: 30

to 30: 1,Asdedcrited tabpvee t@npdakeits 14) Zintibnede bolynde BRNEH) Aiclosan are
upon the specific application, the conposition can be
19r eyxad 66l a ynergistically effective amounts. The weight ratios of (a) to (b) vary

depending on the type of microorganisms and product, material, or media to which the
composition is applied. In view of the present invention, one skilled in the art can
readily determine, without undue experimentation, the appropriate weight ratios for a
specific application. The ratio of component (a) to component (b) preferably ranges
20 from 1:99 to 99:1, more preferably from 1:30 to 30:1, and most preferably 1:2 to 2:1.

Depending upon the specific application, the composition can be prepared in
liquid form by dissolving the composition in water or in an organic solvent, or in dry
form by adsbrbing onto a suitable vehicle, or compounding into a tablet form. The

preservative containing the composition of the present invention may be prepared in



liquid form by dissolving the conposition in water or

in an organic solvent, or in dry form by adsorbing
WOn108/08013ai t abl e vehi cl e, or conpoundi ng i nt o BCT/Ek1084/006861

form The preservative containing the conposition of

the present invention may be prgepared in WO

2004/ 080176 PCT/ US2004/ 006861 -16 an emnul sion form by

enulagichilsigh fofm b e@isEing & iniwWat?E&ES HddeYsaryd ¥y 8@ s@factant.

surfactant. Additional chem cals, such as

| NS egdditonle Sheri@ils, DeucAdde dintRtidil®, fR4LARI Bflded to the foregoing

preparati ons dependi ng upon the internded use of the

Pr eRaspaialiot defHRinREen A iNElded 8% driR frahEoR!

application of the conposition of this 5 iInvention
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I n quest 1 on cou e treat
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of the conpositi.on.cap be. produced. The synergistic .
act COTPSRER T ligtia B ke PedbEy seamagiien soadd broadged into
confii rmed usi ng standard | gboratory techni ques as )

T 1 g5 Pt DBAPUTIE TheD Meier BoiD @ B ccapdhat & solution or a
intended to_illustrate, not Iimt, the present

1P v ARPFTEIAN oh e RaReBoTrame IrodycedATI ON A, Fungal

eval uati on M neral salts-glucose nmedi umwas used. To
prepare {he SHisagithin asthdly ¢lofheoapmbinitiogs edtbasibed above has been
added to 1 liter of deionized water: 0.7 g of KH2PO4;

0. 7 cgpfirgrd NpisDAtandpd Jaboragory) tashnikig NGOG usda®d DelpvofThe following
NaCl ; 0.002 g of FeSO4.7H2G, 0.002 g 20 ZnSO4. 7TH20,

0. OedamgplesfardinS@AedApilDstrat@) ngt irhitGhepresat inFéngiopH of t he
mediumwas adjusted to 6 with IN NaOH The nedi um was
distributed in 5 m anounts in test tubes and

autocl aved at 121 C for 20 minutes. The fungus,

131 i OHOCROBIEEDALL EVARUATION

A. Fungal evaluation
Mineral salts-glucose medium was used. To prepare the medium, the
following ingredients were added to 1 liter of deionized water: 0.7 g of KHyPOy; 0.7 g
of MgSO47H,0; 1.0 g of HN4NO;; 0.005 g of NaCl; 0.002 g of FeSO4-7H20; 0.002 g
20 ZnSO47H,0; 0.001 g of MnSO,-7H,0; 10 g of Glucose. The pH of the medium was
adjusted to 6 with IN NaOH. The medium was distributed in 5 ml amounts in test
tubes and autoclaved at 121°C for 20 minutes. The fungus, Trichoderma viride or
Aspergillus niger, was grown on potato dextrose agar slant for 5 to 10 days and a

spore suspension prepared by washing down the spores from the slant into a sterile



Aspergill zus niger, was grown on potato dextrose agar
slant for 5 to 10 days and a spore suspensi on

w@e@pasm|ds by washi ng down the spores from the BCHISE2004/006861
into a sterile WD 2004/080176 PCT/ US2004/ 006861 -17
saline solution. After additiory-of the biocides in the
desired concentrations in the sterile mnera

sal kagingl Jsamisr. AReEH atdlitioh s theIBERldeS RPTR KUBREOHAMaNGS in the
added. The final spore concentration was

apprRXiemiRtay sdidbeisdosd Mediuhhend RAEH! pbE&LuSRALE YAS added. The
i ncubated at 25C for 7 days. 5 B. Bacterial evaluation

Nut fin§Ndpokl @hbentrétich @44 éﬂpﬁfxnﬁi‘cel?eﬂog @fu%ﬁfj MRLEE RS media was

prepared. This was distributed in anounts 1n
t estibREFataRE R Qgdsaved at 121C for 20 m nut es.
After addition of the biocides in the desired
goncentrations to the nutrient broth, 100 10
mcroliters of a 24-hour grown suspension of

Pse i nosa or Klebsiella pneunoniae
#g %QQ§EW%§&§%ter 9.3x108 cfu/m were added and

bat t 30C f 2 Ag.h
Ie\r);uugt ?gnta‘f%t %-,Oéh ,{«gé %(ﬁ{eg;ogd %IﬁgetdegzﬁeﬁgWP% é)repared. This was

oA T Gl SHEAILAR Facbm TR v B 15 ar 20 minates
i L T Y A 405&?15@3%%3@8&%%%{ Foih, 100

make nodified Allen's medium the follow ng six
1P ndimjsralifars o adrhosberap shweRsipngg ityeudortiones ae@@zwnpe Kiebsiella
water were first prepared: 1. 58 glof K2HPO4; 1.50 g of
My Souepiagiye colly of agproymetehdy 100 civgl \Gacadded HQ@ncnbalQSl a4 30°C
Na2Si 3. 9H- 20, 1.20 g citric acid. A mcronutrient
st o6k 24oF 48 homs-was al so prepared by adding the
following ingredients to 1 liter of deionized water:
0.75 g of Na2EDTA; 0.097 g Fed 3.6H2G, 0.041 g of MC
12. 4H2OQ, 0. 005 g ZnCl12; 0.002 g CoCl2. 6H2O, 0.004 ¢
Na2 Nb StE2HAGIuaflan make
15 The medium used for testing the effectiveness of the invention against algae
was modified Allen's medium (see Allen, A. A., Simple conditions for growth of
unicellular blue-green algae on plates, JOURNAL OF PHYCOLOGY. 4:1-4 (1986)). To
make modified Allen's medium, the following six individual stock solutions in g/200
ml of deionized water were first prepared: 1.50 g of KaHPOy; 1.50 g of MgSO4-7H,0;
20 0.80 g Na,COs; 0.5 g CaCly2H,0; 1.16 g NapSiO39H,0; 1.20 g citric acid. A
micronutrient stock solution was also prepared by adding the following ingredients to
1 liter of deionized water: 0.75 g of Na,EDTA; 0.097 g FeCly-6H,0; 0.041 g of
MnC1,-4H,0; 0.005 g ZnCly; 0.002 g CoCly-6H,0; 0.004 g Na,MoO,-2H,0. To make

the final modified Allen's medium, the following ingredients and the stock solutions,



the final nodified Allen's medium the foll ow ng

i ngredients and the stock solutions, WO 2004/080176
weEFOnAN8A004/ 006861 - 18 prepared from above, WeCEUS2004/006861

conbined in a flask and then made up to 1 liter with

dei oni zed water: 1.5 g NaNGBi -B-ml K2HPO4; 5 mi

MySOH4. 7H20; 5 m Na2C03i 10 nl CaCl2.2H2O 10 m

Na2 répare@HR@) abowe] weret santbirgdiifl;a 8t dhdnthedTh@EONP LS i1€MEr with

stock solution. The pH was adjusted to 7.8. Then the

medideivhised weier 1eNg BENOR 5mNMK,PAIBURE MgsD, YA,  MP&S,COs; 10
and autocl aved at 121C for 20 m nutes. After

aut el @01, he mIbNgsioder, ver R sdsesdid: %n& h‘%lfﬁiﬁéﬂonllelﬂ stock

the desired concentrations. Then one m | liter
t WOs¥REsn. Ot sxalvhadr RRfea @B 08 etk fﬁ@
I ncubat ed at gmtenpe%afure of 25C, 5% g tlnﬁgﬁgdlns ml

180 afbusdnties: hibls eaﬂ§ bbfchd o8 1@f°CAf01VWJ§1ﬁIutés nAﬁé%HPocﬁ%mg, the

1-6, synergismwas denonstrated in separat

expefdcies tzv%l etb)ﬂdedlﬁ tfx ﬁ‘l%éh?% ift ‘a{gbdeﬁl?éd &’)ﬂg‘ n?r];tlonlg rileq NG uiltititer

pol ynmer pol y[ oxyet hyl ene nmet h

h I h d
et h ¥k gg\% [wﬁggg%g% %F %s o ss.n%asdéd% Ji Qﬁd A6l bale B4 200 erature

o1 SPSH bt Al G ?éuscﬁﬂglg MKERR SO AR ' 1 ) et
Cross- I|pked t ner of dine

epi chl or Ohyt Pﬂﬁ”angyS%?ﬁ??bﬁ@ﬂf%W%W@anggdﬁp?ﬂbf%B?Y“ﬂ“Sby
de nat ed . copone and triclosan (desjignated 15
gon‘ieéﬁ%tcog)blqa 3 QErtP%s‘OB?net pelyey W@&?’&Fﬁﬁle’%‘é@‘ﬁ@@yhmmlo)
and .concentrations agai nst the

AR AR P N LR ——

bacteria Pseudononas aerugi nosa and Kl ebsiella

pne (e D ) -2ahndraxperopylens(dimptbylinini)spthylenpsdiehgorided (Busan®
nmet hods descri bed above. The | owest concentration of
each0H xtAPeAbor & srapolinied whpdpmerofiplimethylgmingQepichlorohydrin and
prevented grow h of the fungi for seven days, the al ga

f or cthiilerssliagring Gnsanfe £l6g), (émgnatheconyauerA)aarfdaricladin gdesignated
48 hours was taken as the end point for synergism

1gal ewhpanewnB) irEnderiggodfitess frovaying ratdesi @idsa wAnge WF @8ncentrations
were then conpared with the end points for the pure

act against ngeedirgint Sridlodned wikRnNCcad AP aReF €the bacteria
flasks or test tubes.

Pseudomonas aeruginosa and Klebsiella pneumoniae, and the alga Chlorella sp.
using the methods described above.

The lowest concentration of each mixture or compound which completely

20 prevented growth of the fungi for seven days, the alga for three or four weeks, and the

bacteria for 24 or 48 hours was taken as the end point for synergism calculations. End

points for the various mixtures were then compared with the end points for the pure

active ingredients alone in concomitantly prepared flasks or test tubes.



WD 2004/ 080176 PCT/ US2004/ 006861 -19 Synergi sm was

denonstrated by the nethod described by Kull, E C
w@200ai080176 APPLI ED M CROBI OLOGY 9: 538- 541 ( 1961PCT/US2004/006861

QY Qa+tB/ @ wherein 5 Qa=Concentration of conpound A

in parts per mllion, acting dabone, which produced an

end point. Qob=Concentration of conpound B in parts per

m | 1§ on, SyaelgisiOwad @étgonstraté gﬁﬂfé_ﬁﬁ&ﬂ&?&%s&ﬁbeﬁn@_ 1091, C., et al,,
QA=Concentration of conmpound A in parts per nmllion,

| N Whe P MidibeioLodPo:9k8-sh @oeoguced an end point.
B=Concentrati on of conpound in parts per mllion,

in the myxiawep/Quhi ch produced an end point. Wen the

sum of gglca S%JQCB/Cb is greater than one, antagonism

is whodicated. \Wen the sumis equal to one,

additivity is indicated. Wen the sumis less 15 than
ne, sy i i St S ' r e f.or .

fomonat rat o Pt ot B LRGSR RS ol floncectpe e,

invention is a.wd sed .and. acceptabl e procedure.
Mor e detaiIeda?%%ggﬁ%gﬁgﬁgﬁgomﬁrovided inthe article

by Kull et al. Furth i nfor ion concerning this
procedu r@b—icgonce@gﬁ{;% (ﬁrecamf’%u“@%n Pﬁ‘gi bergytiios, afglig, QW:

t he di scl osure.of ich is herein incorporated in 20
its entirety‘ﬁ9§V%$£?§ﬂ¥§md88@Ed on the above
criteria, a ﬁyne(qist'c activity against bacteria,
fungi, apgaedreeHREORPiemPaund At ek Prsmulie inBHMRIER
an ionene polyner is conbined with triclosan.

1Exanpl es shoWing BYHEsGIi @obsul t s can be found in

Tabl es 1-6. WD 2004/ 080176 PCT/ US2004/ 006861
B=Concentration of compound B in parts per million, in the mixture,

which produced an end point.

When the sum of QA/Qa and QB/Qb is greater than one, antagonism is

indicated. When the sum is equal to one, additivity is indicated. When the sum is less
15  than one, synergism exists.

This procedure for demonstrating synergism of the compositions of this
invention is a widely used and acceptable procedure. More detailed information is
provided in the article by Kull et al. Further information concerning this procedure is
contained in U.S. Pat. No. 3,231,509, the disclosure of which is herein incorporated in

20  its entirety by reference.

Based on the above criteria, a synergistic activity against bacteria, fungi, algae,

and mixtures thereof is observed when an ionene polymer is combined with triclosan.

Examples showing synergistic results can be found in Tables 1-6.



-20 In general, an effective fungicidal, bactericidal,
or al gicidal response can be obtained when the

W@ 200e/08fi13¢ i ¢ conbi nation is enployed i n concenPCHUSINE006861
rangi ng about 0.01 ppmto 1% (i.e., 10,000 ppm of
the i onene pol yner, preferablyp0.1 to 5,000 ppm and
nost preferably 0.1 ppmto 1000 ppm and from about

0. 01 to [,RRRaldaPRMedive tirgfdids a;racteﬂaaélealaagwdm ﬂesgdase can be
3,000 ppm and nost preferably, 0.1 to 1,000 ppm

20044t 1RQ %R Ehb/ %@%Qﬂé QB8BRdtion %lerﬂ_;ﬁgye@ 131 concentrations ranging

Conbi nati ons of and Tricl osan ‘agal nst fungi

Conpanedt Apm VLR é @Wﬂﬁﬁ‘)t ochhe &érr{eh%i)gl?ﬁg d;efelatﬁ?/ 0.1 to

Cpantltles prodUC|ng ‘end points ( ani' s

V, . de ppim §'(5558t prl%a%gp@?ﬁrﬁﬁg Tg@gpp_ng “an o ébbout_ 0.01 to 5,000
5150pp£% oft%glo%dx gret}?b]y & ?to63 OOOJp%FO gd ist pre:% ralély, to 1 0006 ppm.

0.417 ---1.5--- 100.40 --- 0.6 --- 10 0.40 ---
600 --- 5 < 1.2



--- 300 --- 50.7 --- 150 --- 5 0.45 --- 60 --- 5

0.3 --- 30 --- 50.25 --- 15 --- 50.23 --- 6 --- 5
WO202/080176 3 --- 5 0.21 --- 1.5 --- 5 0.2 --PCOUS2004/006861
50.2 --- 600 --- 2.5 <1.1 --- 300 --- 2.5 0.6 ---

150 --- 2.5 0.35 --- 60 --- 215 0.2 --- 30 --- 2.5
0.15 =--- --- 25 --- -- Aspergilhcs >600 --- --- ---
-~ - Ni ger Table 1686mbimatibnsof WECP®-md3Q&losan aBaifistfungi- -
150 --- 5 0.75 --- 60 --- 5 0.6 --- 30 --- 5 0.55
"'C&%ent@=®&/§@P®"' ~-- 10 --- --- SI** = N Qe+

OB/ € Waer 39410806 PCT/ US2004/ 006861 - 22

5
Quantities producing end points (ppm)*

Test organism  Oa OA Ob OB SI#*
Trichoderma >600 -— - - -—-
viride -—- 600 - 10 <14
-—- 300 - 10 0.9
- 150 --- 10 0.65
- 60 - 10 0.5
= 30 -—- 10 0.45
e 15 - 10 0.43
-—- 6 - 10 0.41
--- 3 --- 10 0.41
— 1.5 - 10 0.40
-—- 0.6 -—- 10 0.40
——- 600 - 5 <1.2
-—- 300 -—- 5 0.7
--- 150 - 5 0.45
-—- 60 - 5 0.3
--- 30 - 5 0.25
- 15 - 5 0.23
--- 6 e 5 0.21
- 3 - 5 0.21
- 1.5 - 5 0.2
- 0.6 - 5 0.2
--- 600 - 2.5 <1.1
- 300 - 2.5 0.6
- 150 - 2.5 0.35
- 60 - 2.5 0.2
- 30 - 2.5 0.15
— — 25 — —
Aspergillus >600 - - - -
niger - 600 - 5 <15
- 300 - 5 <1
-—- 150 - 5 0.75
- 60 - 5 0.6
--- 30 --- 5 0.55
--- 15 - 5 0.53
—— — 10 —— —

SI** = OA/Oa + OB/Ob



Tabl e 2. Conbi nations of WSCP(r) and Tricl osan agai nst

bacteria and al ga

Test organismQa OA b OB SI**
Aerugi nosa ---
100 0.6

0.9

ot

01Qen9151 WSCP®4--- 0206

onent B& 1c‘fosgm --- 0.5---0.20. 65

--- ---0.20.7 --- 0.6 ---
--- 0.7 ---0. 2 0 BRantities pridubineend Boitts Yoty
Test organism Oa OA Ob OB

Pseudomonas 15 -—- — —
Aeruginosa -—- 6 -— 500
- 6 --- 250

--- 6 --.- 100

- 6 -—- 50

- 6 -~ 25

--- --- >500 -

Chiorellasp.  >2 —- - —

- 0.1 - 0.4

- 0.2 - 04

--- 0.3 - 0.4

- 0.4 --- 0.2

--- 0.4 - 0.3

--- 0.4 - 0.4

-—- 0.5 - 0.2

--- 0.5 - 0.3

- 0.6 --- 0.2

- 0.6 --- 0.3

--- 0.7 --- 0.2

- 0.7 -—- 0.3

~-- 0.8 --- 02

- 0.8 --- 0.3

--- 1.0 --- 0.2

--- -—- 0.5 ---

10

6 --.-

Conponent A = WBCP(c) Conponent B =
wdreioghgaan 5 Quantities produci ng end poi nts BEPOP2004/006861
Pseudomonas 15 --- ---

6 --- 500 < 1.4 ---
--- 50 0.5

25 0. 41'~'-_Blble'2 Com'blna?mg gf WSCP® aMHEl@Mnaa ﬁlst I?a?cterla adldé dlga

--- 6

4 S

SI** = 0A/Oa + OB/Ob

6 --- 250

6 ---

<14

0 5
0.45

0.85
0.9
0.95
0.6
0.8
<1
0.65
0.85
0.7
0.9
0.75
0.95
0.8
<1
0.9



---0.8---0208 ---08---03<1 ---1.0---
0.20.9 --- --- 0.5------8SI* * = ON0Ca + OB/ b 10
woDd02081M/©80176 PCT/ US2004/ 006861 -23 Tabl e 3PCT/US2004/006861
Conbi nati ons of APCA and Tricl osan agai nst fungi

Conponent A = APCA Conponent Bj= Triclosan 5

Quantities producing end points (ppm* Test Ca OA (b

B SlY or @Qﬂ%%%gﬁlbﬁiﬂﬂgﬁ R o)y Qﬁ)(pTrlcrosanla abn%fungl

viride ---

150 0, k8 §_§P 60 --- 10 0.5 --- 30 --- 10 0.45
po t C
---Efifo}%‘ f@ --- 10 0.41 --- 3 --- 10

ponen

Tbo4o -~ 600 --- 5 < 1.2
Quantities producing end points (ppm)*

Test 0a OA ob OB N

organism

Trichoderma  >600  --- -- -—- -

viride e 600 - 10 <14
- 300 - 10 0.9
— 150 -— 10 0.65
- 60 -—- 10 0.5
- 30 -—- 10 0.45
- 15 - 10 0.43
- 6 - 10 041
- 3 - 10 0.41
—- 1.5 -—- 10 0.40
— 600 -— 5 <12
- 300 - 5 0.7
—- 150 - 5 0.45
-— 60 - 5 0.3
- 30 -— 5 0.25
-— 15 - 5 0.23
- 6 -— 5 0.21
-— 3 - 5 0.21
e 600 - 2.5 < 1.1
-—- 300 - 2.5 0.6
- 150 - 2.5 0.35
— — 25 — —

SI#* = 0OA/Oa + OB/Ob
10  Note: All concentrations reported are on active ingredient basis.



--- 300 --- 50.7 --- 150 --- 5 0.45 --- 60 --- 5

0.3 --- 30 --- 50.25 --- 15 --- 50.23 --- 6 --- 5
W@2®2080176 3 --- 5 0.21 --- 600 --- 2.5 < 1. 1PCFUS20B00)6861
--- 2.50.6 --- 150 --- 2.5 0.35 --- === 25 --- ---

SI* * = OA/VOa + OB/(b | o NotepgAll concentrations
reported are on active ingredient basis. WO

2004/ 080,5e PEFISLONBARGACH APCL aldTrRIkad G0t hang
Conbi nations of APCA and Tricl osan agai nst fung
ConponBsients = ARGA Conponent B = Triclosan 5

Qiaé&h o PLadfpiAg end points (ppm* Test Ca OA b
OB S organi sm Aspergillus >600 --- --- --- --

nlger --- 600 --- 0.9 ---
150 --- 10 0.65 Bnfftiek producing e birts (ppid

Test Oa OA Ob OB SI

organism

Aspergillus >600  --- — - -—-

niger - 600 - 10 <15
- 300 - 10 0.9
- 150 - 10 0.65
--- 60 - 10 0.5
- 30 - 10 0.45
- 15 --- 10 0.43
- 6 - 10 0.41
--- 1.5 --- 10 0.40
--- 0.6 - 10 0.42
- 600 - 5 <12
- 300 --- 5 0.7
- 150 - 5 045
-~ 60 - 5 0.3
- 30 - 5 0.25
- 15 - 5 0.23
. 6 - 5 0.21
- 600 - 25 <1.1
- 300 - 2.5 0.6
- 150 - 25 0.35
- 60 - 2.5 0.2
- 30 - 2.5 0.15
- 15 - 2.5 0.13
- — 25 — —

SI** = OA/Oa + OB/Ob
10  Note: All concentrations reported are on active ingredient basis.



--- 60 --- 10 0.5 --- 30 --- 10 0.45 --- 15 --- 10

0.43 --- 6 --- 10 0.41 --- 1.5 --- 10 0.40 --- 0.6

W0 2004080106 42 --- 600 --- 5 < 1.2 --- 300 ---PEI/0S2004/006861
--- 150 --- 50.45 --- 60 --- 50.3 --- 30 ---5
0.26 --- 15 --- 50.23 --- B5--- 50.21 --- 600 ---
2.5<1.1 --- 300 --- 2.5 0. --- 150 --- 2.5 0.35

6

] T Lo - .- R

2.5 0. T 4 Coblndion or AP g rilosgyaist byghig afd sa
: nc ations reported are on active

i ng%%‘@ﬁéﬂ@lliggggimp 2004/ 080176 PCT/ US2004/ 006861

- 25-Tabr e 4. nélnations of APCA anal

Tri cl osan
against bacteria agd alda  fomponent, A s APCA
Test organism QOa OA Ob OB SI**
Pseudomonas 15 -— -— -—- -—-
aeruginosa - 6 --- 500 <14
-—- 6 - 250 0.9
- 6 - 100 0.6
- 6 - 50 0.5
- 6 - 25 0.45
— 6 - 10 0.42
- 6 - 5 0.41
-— 6 - 2.5 041
-—- 6 - 1 0.40
-—- - >500 - -
Klebsiella 15 - --- -—- -—-
preumoniae - 6 - 0.25 0.9
- 3 - 0.25 0.7
-—- 1.5 - 0.25 0.6
— 6 - 0.10 0.6
- 3 --- 0.10 0.4
- 1.5 - 0.10 0.3
- -—- 0.5 - -
Chlorella sp. 1 - -—- - -
- 0.8 - 0.1 0.97
- 0.5 - 0.2 0.83
- 0.6 -—- 0.2 0.93
- 0.4 - 0.3 0.9
- 0.2 - 0.4 0.87
- 0.3 - 0.4 0.97
——- 0.1 -—- 0.5 0.93
- 0.6 - 0.2 0.93
—— —— 0.6 - -

SI** = OA/Oa + OB/Ob



Conponent B = Triclosan 5 Quantities producing end
points ppm* Test organismQa OA Gb OB S| **

wes@wdsnnonas 15 --- --- --- --- aerugi nosa --PCBUS2004/006861
500 <1.4--- 6 --- 2500.9 --- 6 --- 100 0.6 --- 6
--- 500.5 --- 6 --- 25 0.45926--- 6 --- 10 0.42 ---
6 --- 50.416 --- 2250.41 --- 6 --- 10.40 --- ---
>500 - - -Taple Kl @hdightichs bPBusan® 1157 and Trictos®i i
720 L Tale SCRRRAG s b BuSa® TI57ana Triclosi SR Ky
0. 28 ofdpbient A= Bsar® 15710 0.6 -~ 3 --- 0.10 0.4 ---
1. 5Cbm'po1%m§[]9=9ﬁ§losarr - --- 0.5 --- -- Chlorella sp. 1
g-- --- --- --- --- 0.8 ---0.10.97 --- 0.5---0.2
0.83 Quantities producing end points (ppm)*
Test organism OQOa OA Ob OB SI**
Trichoderma  >500  ---- --- --- -
viride -—- 500 --- 10 <14
- 250 --- 10 0.9
- 125 - 10 0.65
- 50 --- 10 0.5
--- 25 -- 10 0.45
- 12.5 - 10 0.43
-—n 5 - 10 0.41
- 25 - 10 0.41
- 1.23 - 10 0.40
- 0.5 --- 10 0.40
--- 500 --- 5 <12
- 250 - 5 0.7
- 125 --- 5 0.45
--- 50 --- 5 0.3
- 25 - 5 0.25
— — 25 — —
Aspergillus >500 - --- --- -
Niger - 500 - 5 <1.5
- 250 - 5 1
- 125 = 5 0.75
e 50 --- 5 0.6
- 25 - 5 0.55
- 12.5 --- 5 0.53
- 5 - 5 0.51
--- 25 --- 5 0.51

I

1

H

t

i

i
—_—
[e=)

I

t

)

L

I

i

SI** = 0A/Oa+ OB/Ob



--- 0.6 --- 0.2 0.93 --- 0.4 ---0.30.9 ---0.2---
0.4 0.8 ---0.3---0.40.97 ---0.1---0.50.93

W0 260408876 - - 0.2 0.93 --- --- 0.6 --- --- SlI*PCHUDAOMDB06861
+ OB/ b WD 2004/ 080176 PCT/ US2004/ 006861 -26 Table 5.
Conbi nations of Busan(r) 1157_gnd Tricl osan agai nst
fungi Conponent A = Busan(c) 1157 Conponent B =

Pi ::I osan 5mﬂm0a Kd?dnﬂﬁnﬁ[o%fﬁ@hﬂ&n@‘%ﬁ%ﬁfﬁg&%%m *
es organi s —_—-
TSt OIS e - Realilo baerll AU T D00 70,
0.9 Componé‘r@@ Basad® 195> --- 50 --- 10 0.5 --- 25
3o - C%)ggpne B Trclc%%n5"' 10 0.43 --- 5 --- 10 0.41
5. nom ) - 1.23 --- 10 0. 40
Quantities producing end points (ppm)*
Test organism Oa OA Ob OB S
Pseudomonas  12.5 —— -—- - —
Aeruginosa - 5 --- 500 <14
- 5 -— 250 0.9
- 5 -—- 100 0.6
- 5 - 50 0.5
—— 5 -—- 25 0.45
--- 5 -— 10 0.42
- 5 - 5 0.41
- 5 - 2.5 0.41
--- 5 - 1 0.40
- - >500 - -—
Klebsiella 12.5 - — - -—
Preumoniae - 5 —— 0.25 0.9
— 2.5 - 0.25 0.7
- 5 - 0.10 0.6
- 2.5 - 0.10 04
- — 0.5 - -
Chlorella sp. 1 -— m—- - -—-
- 0.1 — 0.5 0.93
- 0.6 — 0.2 0.93
- -—- 0.6 - -—

10  SI**=0A/0Oa+ OB/Ob

As shown in the above examples, the present invention is quite effective as a
antimicrobial agent, and preferably provides synergistic results. One of the important

15  aspects of the present invention is the ability to have effectiveness against
Pseudomonas sp., especially with relatively low concentrations of triclosan and ionene
polymers. It is interesting to note that when triclosan and ionene polymers are used

individually, triclosan is ineffective against Pseudomonas sp., and relatively high



--- 05--- 10 0.40 --- 500 --- 5<1.2 --- 250 ---

507 --- 125 --- 50.45 --- 50--- 50.3 --- 25
WO 200488075 --- --- 25 --- -- Aspergillus >50BCF/US2004/006861
--- --- Niger --- 500 --- 5<1. 5 --- 250 ---51
--- 125 --- 50.75 --- 50 --26 0.6 --- 25 --- 5
0.5 --- 12.5 --- 50.583 --- 5---50.51 --- 2.5

- - - conddnteakion -of forrene ngmer’s “are requr%cfc to congell t% r%s@p ms is an
2004/ 080176 PCT/ US2004/ 006861 -27 Tabl e 6.

Comgiimabra® Bene R an%ﬁés@@aéd Behefft U phEdefr i Bon.agai nst
two bacteria and al ga Conponent A = 2 Busa ry 1157 5

ConponengyR, emggduﬁérgssmh%%?%% ﬁﬂ&&t&@[ %Hg g[g)a{-’eﬂfjto those skilled

points (ppm* Test organ

in the art from consideration of the specification and practice of the invention
5 disclosed herein. It is intended that the specification and examples be considered

exemplary only, with a true scope and spirit of the invention being indicated by the

following claims.



Pseudononas 12.5 ---- --- _-- Aeruginosa --- 5

--- 500<1.4---5---2500.9 ---5--- 100 0.6

W0 2004680176 50 0.5 --- 5 --- 25 0.45 --- 5 --PCUOSDN4@6861
---5---50.41 ---5---250.41 ---5---10.40
--- --- >500 --- -- Klebsiell&g2.5 --- --- --- ---
Pneunoniae --- 5 --- 0.250.9 --- 2.5 --- 0.250.7
--- WHAT & é0APMED FS:- 2.5 --- 0.10 0.4 --- --- 0.5
--- -~ ChlorelTasp. 1 --- --- --- ---0.1---10.5

0.93 A =ombH . Srefie BAIE (BT 2 hale :
5+ & EUETY B A IR RS e ahens
t he i LRe (d NI ' isically microbicidal
e B3R YRR o8 LIS ity ity
syn LSt : r cAsPests
oSS b el o LIRRL BBl BORERLS
ffectiveness against Pseudononas sp., especially wth
relatively | ow concentrations of triclosan and ionene

2. The composition of claim 1, wherein the ionene polymer comprises the repeating

unit of formula (I):

Rl Rs (3]
I I

A....Ilq+_B ...1Iq+
R2 R X2

wherein R!, R?, R?, and R* are identical or different, and are selected from

10 hydrogen, Ci-Cy alkyl optionally substituted with at least one hydroxyl group, or

benzyl optionally substituted on the benzene moiety with at least one C;-Cay, alkyl
group;

A is a divalent radical selected from C;-Co alkyl, C2-Cio alkenyl, C»-Cyq
alkynyl, Ci-Cyo hydroxyalkyl, symmetric or asymmetric di-C;-Cp-alkylether, aryl,

15 aryl-Ci-Cyo-alkyl, or C;-Cjp-alkylaryl-C;-Cio-alkyl;

B is a divalent radical selected from C;-Cio alkyl, C,-Cyo alkenyl, C»-Ciq
alkynyl, Ci-Cio hydroxyalkyl, symmetric or asymmetric di-C;-Cjo-alkylether, aryl,
aryl-C-Co-alkyl, or C;-C,¢-alkylaryl-C;-C;o—alkyl; and

X* is a divalent counter ion, two monovalent counter ions, or a fraction of a

20  polyvalent counter ion sufficient to balance the cationic charge in the repeating unit

which forms the ionene polymer backbone.



polymers. It is interesting to note that when
triclosan and ionene polyners are used individually,

wao eioghgEan is i neffective agai nst Pseudonbnas BEI/USEN4006861
rel atively high WD 2004/ 080176 PCT/ US2004/ 006861 - 28
concentration of ionene polyneyes are required to
control this organism This is an additional benefit
and unexpected benefit of the present invention. Qher
enbodi nents of the present invention, wll be apparent

t o Bhogecotgobiti8flof didimt N hefeln the ARERRIGE fs%ta.&tglfh, lngl, ARae, or

specification and practice of the I nvention

di seligsrdihelgin. It is intended that the
speci fication and exanpl es be consi dered exenpl ary
only, with a true scope and spirit of the invention
being indicated by the followng clains. WO

004/ 4/,0 - 20- I .S | NED
o G 2 Rra 4° 2Ry SHETRITy W o Jeas
and h enat ed di phenyl ether, wherein
conﬁ@%%ﬁ??wﬁé?%ﬁnd (b) are present in a
synergistically mcrobicidally effective conbined
anount to control the growth of at |east one

nicro?rganisnm 5 2. The conposition of claiml, .
wherol I EREPCURRAGEEBN grikhertib kgL BssubHitpib gl divitgeene moicty
unit,gf {ornul ): R\ RB (1) I I A-N+-B.,.,.N+ 1 1|
R2 R pblegi apet nRAIYRIOURS, and R4 are identical or
l(c)iifferent, and are selected from
6. The composition of claim 1, wherein the ionene polymer is capped or cross-linked.
7. The composition of claim 1, wherein the halogenated diphenyl ether is 2,4,4’-
trichloro-2"-hydroxydiphenylether.
15
8. The composition of claim 1, wherein the halogenated diphenyl ether is triclosan.
9. The composition of claim 1, wherein the weight ratio of (a) to (b) is from about
1:99 to about 99:1.
20

10. The composition of claim 8, wherein the weight ratio of (a) to (b) is from about

1.30 to about 30:1.



10 hydrogen, C1-C20 al kyl optionally substituted with
at | east one hydroxyl group, or benzyl optionally

WG ipnstiod ed on the benzene noiety with at | eaBCT/U8®04/006861
C1-C20, alkyl group; Ais a divalent radical selected
fromCl-C o al kyl, C2-C10 al kynyl, C2-C10 al kynyl,
Cl- C10 hydroxyal kyl, symretric or asynmetric
d| - - _ AN . . - . - - y
or &1 RS SHEE DEYurPOKhepei AL e 5 @ & ®) Ifrom abou
di valeggt,gadiical sel ected from C1-Cl0 al kyl, C2-Cl10
al kenyl, C2-C10 al kynyl, C1-Cl O hydroxyal kyl
symetric or asymmetric di-Cl-Cl0-al kyl et her, aryl,
aryl - C1- Clo-al kyl, or Cl-d o-al kyl aryl - C1- C10- al kyl ;
and = 1 i.val ent . cqunter. i©n,,t val en .
countiet ™ goﬁ ,ngctall}ré]{i‘zgf?i'3 fraia{rcl: i ON°6 lg’ Rzoﬁg@ng%aéwa& methyl, A is

ount.gr . igi.e bal apge the cationic charge ‘

i%n t?‘gz%gjebﬁzﬁ% %n‘? {EH%%ZEFIHC?& ﬁssiélhe i onene pol ymer
backbone. WO 2004/ 080176 PCT/ US2004/ 006861 -30 3. The
conposition of claim1l, wherein the mcroorganismis

bacteria, fungi, algae, or nixtures fhereqgf. 5 4. The
conﬁgsjﬂfq %“RS‘?‘“BP &f Rlapn 2ypherein Ry %Za &%-aeé@qaarwchirgethyh Ais
substituted with at |east one, hydroxyl group. 5. The
conpoditHERDEH2¢ Bds 1iHeCHph X nisdédzyl is substitut ed

on the benzene noiety wth at |east one Cl-C20 al kyl
group. 10 6. The conposition of claim1, wherein the

i onene pol ymer is capped or cross-linked, 7. The

16 onpbsiheicompesitian ofickin 2, wireeie Rn R°hB’, had BGendiffecknt.

di phenyl ether is 2,4,4"- trichloro-2'

- hydr oxydi phenyl ether. 15 S. The conposition of claim

1, wherein the hal ogenated di phenyl ether is

t ri d¢b.OBeromposition of claim 2, wherein R!, R%, R®, and R* are the same.

16. The composition of claim 2, wherein A is a C;-Cy alkyl and B is a C;-C) alkyl.
15
17. The composition of claim 2, wherein A is a C,-C)g alkenyl.

18. The composition of claim 2, wherein B is a C-C g alkenyl.

20 19. The composition of claim 2, wherein A is a C,-Cyo alkynyl and B is a C,-Cjg

alkynyl.



9. The conposition of claim1, wherein the weight

ratio of (a) to (b) is fromabout 1:99 to about 99:1.
WQ@Q0010801The conposition of claim8, wherein theCTEEN1/006861

ratio of (a) to (b) is fromabout 1.30 to about 30:1.

WD 2004/ 080176 PCT/ US2004/ 0068961 -31 11. The

conposition of claim9, wherein the weight ratio of

(@) 20.0A(Rthd of E&fﬁ‘oﬁplglﬂlc\:l\ﬁ]lmgh e a‘?tb@é{tong n]dcro%?gamyﬁem or on a

conposition of claim erein Rl, R2, R3, and R4 are
eac Bro‘@fﬁ@thbﬁlaterlﬁ bs megﬁumq{!gn@bm gtlt'é%k byB fnﬁ:roo%?gn% the method
and X2" is 2C1-:. . The conposition of clalnt?2,

whe E@'}E} Oﬁglg ada%g tcf‘)t’fle gﬂ)rdgct Rﬁcﬁgﬂeﬁ &3 déﬁ@fhlg }é!)lﬂ&é%j,ti.oﬁ fS cl'ilij;r.x 1.

The conp03|t|on of claim 2, mhereln Rl1, R2, R3, and R4
are different. 15. The conposition of claim 2,

g\heﬁ?l r]% I?%Ie’thog%f ﬁRl:’th’rol th V\Mgegwtﬁ t &?Ileaatgelﬁlr%%%r%flﬁ% in or on a

conposition of S

2?2;3{%@ Ao B R BB 5 PR motios
osi ti.on wherein B is a_C2- C10 al ken
R aélg% Guffe s mgpgir SR Sompesiton ot i 2.

C2 G o alkenyl and Bis a C2-C10 al kynyl. WO

2004/ 080176 PCT/ US2004/ 006861 -32 20. A nethod of

controllin rowm h of at |east one m croorgani sm

in &t #itn, 2Grattheseingthe migroprganismisbrstsaipt fupgiealgae, or

to attack by a mcroorgani sm the nmethod conprising

laddigukepthersel. pr oduct, material, or nmedi umthe
conposition of claiml.

23. The method of claim 20, wherein the material or medium is wood pulp, wood
chips, lumber, paints, leathers, adhesives, coatings, animal hides, tanning liquor, paper
mill liquor, metalworking fluids, petrochemicals, pharmaceutical formulations,
15 cooling water, recreational water, dyes, clays, mineral slurries, cationic surfactants,
formulations with cationic surfactants, influent water, waste water, pasteurizers, retort
cookers, cosmetic formulations, toiletry formulations, textiles, geological, drilling

lubricants, or agrochemical compositions for crop or seed protection.

20 24. The method of claim 20, wherein the material or medium is in the form of a solid,

a dispersion, an emulsion, or a solution.

25. The composition of claim 21, wherein the C;-Cyg alkyl is substituted with at least

one hydroxyl group.



5 21. A nethod of controlling the gromh of at | east

one microorganismin or on a product, material, or
wore@isnizascepti bl e to attack by a m croor gani BOf/US1904/006861

nmet hod conprising adding to the product, material, or

medi um t he conposition of claign2. 22. The nethod of

cl aim 20, wherein the m croorganismis bacteri a,

fungi, algae, or |lo mxtures thereof. 23. The nethod

of claim 20, wherein the material or mediumis wood

pul Bs.. ﬂ@(?rgetho(flmf Riim EHW‘F&F& Qe%k@tlss subI t?t’ﬁ‘gecri] Sh ﬁ‘,e. benzene moiety with

adhesi ves, coatings, ’ani ma I des, fannlng iquor,

pap L~ tal working fluids,

pet%Qgﬁgﬁ%g%ﬂggg%%%rﬁgﬁeutical fornul ations, 15

cooling water, recreational water, dyes, clays,

m neral slurries, cationic surfactants, fornulations

W th,cationic surfactants, influent water,. waste . .
et 27 The BRI S HEE 0, Sheree g ot gl piBRY Saner is 2.0
formulatiogns, toiletry fornulations, textiles,

geof* éﬁ@ﬁ?(ﬁﬁk@V?Wﬁﬁuxﬂﬁbricants, or agrochenica
conmpositions for crop or seed protection. 20 24. The

met hod of claim 20, wherein the material or nediumis
inthe formof a solid, a dispersion, an enulsion, or

a séb-Jihedisthodmf chajis 2 yyhsisdn the Blogsnated diphemy etheifivtriefogan.

the Cl1-C20 al kyl is substituted with at |east one

hydr oxyl group. WD 2004/080176 PCT/ US2004/ 006861 - 33

26. The nethod of claim 21, wherein benzyl is

18 ubg?.i Ehetresdhasioftckeém REnwieanein thei weightwiatichof (aX tol (Blais froonabout 1:99
Cl-C20 al kyl group. 5 27. The nmethod of claim 20,
whetedibout Wel.hal ogenat ed di phenyl ether is 2,4,4"-
trichloro-2' -hydroxydi phenyl ether. 28. The net hod of

cl aim 20, wherein the hal ogenated di phenyl ether is
triclosan. 10 29. The nethod of claim 20, wherein the

wei gintTHeakhdtlodadf clath 200whddgin itlge Wdighnratostt(ayliolP) is i@m about 1:30
about 99:1. 30. The nethod of claim 20, wherein the

wei ghdbotitedoke of (a) to (b) is fromabout 1:30

15
31. The method of claim 20, wherein the weight ratio of (a) to (b) is from about 1:2 to

about 2:1.

32. The method of claim 21, wherein R!, R% R>, and R* are each methyl, A is

20 -CH,CH, CH,CHy-, B is -CH,CHa-, and X* is 2CI".

33. The method of claim 21, wherein R}, R? R® and R* are each methyl, A is

-CH,CH(OH)CH,-, B is -CH,CH,-, and X* is 2CT-.



to about 30:1. 15 3 1. The nethod of claim 20, wherein

the weight ratio of (a) to (b) is fromabout 1:2 to
w@bmuns@rd. 32. The nmethod of claim 21, wherei PCRUS20R2006861

R3, and R4 are each nethyl, Ais 20 -CH2CH2 CH2CH2-,

Bis -CH2CH2-, and X2" is 2C134 33. The nethod of

claim 21, mhereln R, and R4 are each nethyl,

"o %JA%%WU@@B%?%%@%@F%% et hod

of claim?2l, wherein R1, R2, R3, and R4 are different.
35. The nethod of claim21, wherein Rl, R2, R3, and R4

el A AR S e g 2

nethod of cla|n121 wherein Ais a C2-Cl10 al kynyl and

Bis aC-dCdO aIkynyI 38. A method for preventing

spoi |l age of a product, material, or nmedium caused

30 AP &316@%6&5&.% FhwR? b dfhers i 4 d7A ‘Ba@zo@#liybandf%ﬁglcx G g%él

or m xtures thereof, wherein the nmethod conpri ses

adding to the product material, or nediuma

conmposition of claim 1. 39. The method of claim 38,

whep&i Thempshodsf eleima? 1. ivdhersinedl és ase2-Eroafianyl 216 Bina CFRg alkynyl.
met hod of claim 38, wherein the hal ogenated Bi phenyl

ether is 2,4,4"- trichloro-2' -hydroxydi phenyl et her.

41. The nethod of claim 38, wherein the hal ogenat ed

di pB&ndImeghddefor pventing |spsibige of 2Qreliict, Titerieh mp osidivmovaused by
of claim1l, wherein said ionene polyner conprises the

10 e peddroorganidnn s¢leandd fiam madterial fingi, algae, or mixtures thereof, wherein the

method comprises adding to the product, material, or medium a composition of claim

1.

39. The method of claim 38, wherein the material is seeds or crops.

15
40. The method of claim 38, wherein the halogenated diphenyl ether is 2,4,4’-
trichloro-2’-hydroxydiphenylether.
41. The method of claim 38, wherein the halogenated diphenyl ether is triclosan.

20

42. The composition of claim 1, wherein said ionene polymer comprises the repeating

unit of formula (II):



WD 2004/ 080176 PCT/ US2004/006861 -35 Rl (111 I TAIt
x wherein R1, and R2 are identical or different, and
wae@4pgiiect ed from hydrogen, Cl-C20 al kyl optP@CrEE1094/006861
substituted with at | east one hydroxyl group, or
benzyl optionally substitutedgson the benzene noiety
wth at | east one Cl1-C20, alkyl group; 5 Ais a
di val ent radi cal selected from Cl-C10 al kyl, C2-C10
al kenyl, C2-C10 akkynyls Cl1-C o hydroxyal kyl
symretric or asymmptrik! i-Cl- Clo-al kyl et her, “aryl |
aryl -d -Clo-al kyl, fqr C14{Cl16-al kyl aryl - C1- C10- al kyl ;
and X' is a nmonovaléentjicqunter. ion, one-half of a
di val ent counter i¢n, grja fraction of a polyval ent
counter ion sufficifent tD bal ance the cationic charge
of the repeating unit |o which forns the ionene

pol ymer . wAdein R1€arfOtPRRS ideh@il &f difb@hiMhinks ar@@@éc@édnfrﬁﬁ'}lgdrogen

i onene pol yner conprises a repeating unit of formul

(l | %C Fiﬁyl’ 0 16'ha11)|7|)slubs%edcg?’thl at! 166%%?%}9%§yf %roup, or benzyl

CR3 X2 WO 20
PCT/ H%Q%él@gﬁgt@& on fhe %elgéhé %ty v@t_lht %egfﬁ?l)ne HT-CI;loT alkyl group;
5 A is a divalent radical selected from C;-Cjo alkyl, C,-Cyo alkenyl, C,-Cio

alkynyl, Cy-Cyo hydroxyalkyl, symmetric or asymmetric di-C;-Cjp-alkylether, aryl,
aryl-C-Cyg-alkyl, or C;-Cyg-alkylaryl-C;-Cp-alkyl; and

X" is a monovalent counter ion, one-half of a divalent counter ion, or a fraction of a
polyvalent counter ion sufficient to balance the cationic charge of the repeating unit

10  which forms the ionene polymer.

43. The composition of claim 1, wherein said ionene polymer comprises a repeating

unit of formula (111):

+R—B'+ ()
o
whereinR is —N¥—Q—N+— or

| |
Chs CH; X*



CH2-CH2 X ; Qis - (CHR %-, -CH2 - CH=CH- CH -,

-y CH2 -CH2 - O-CH2 -CH2 - , - CH2 - CHOH) -CH2 - |
w@eoodBa@7dH | 11 | -(CHR )"-N-CN(CHR )"-; ardI/USidod006861

HOHI I 1 1l 1 B is ---CH2-CH CHz-

Nt-(CHR )"-NNCGN or R X R3z360HI1 | -(CHR),

-N+-CH2-CH-CH2--; R wherein n and p are integers and

i ndependent |y varyg,rom 2giacip; eagp,R is
i ndependent |y hydroggn 4r a |o ;\Sﬂ yl group (e.g.,

Cl1-C12 al kyl) wherei nNthe al kyl

group is

unsubstituted or subgtiNuted; XZ' Ns a dival ent
counter ion, two nonoval €EHi—CHint er i ons2-pr a
fraction of a polyvalent counter ion sufficient to

bal ance the ca@iion €HRpar,geCH tEERLBoC®; —~and X- is
a nonoval ent counter ion, one-half of a dival ent

count er d¥H, ofHa O a@@HonCHf ~a pCHy v lK{@H) coCH, e, dron
sufficient to balance the cationic charge in the
group B'. 10 44. The conpdsi®@i dh of claim 43, wherein
R is hydrogen or a Ci-c4lallkyll, nis 2-6, and pis
2-6. 45. The conpoHR pm-Bf-CHN m@BRWreami n R i s
hydrogen or nethyl, nis 3, and pis 15 2.

10

15

OH R H O H

| I P
B'is —CH;—CH—CHz—IiT‘*—(CHR'),. ~N--C—~N=— or

R' ).
R’ CH
_(CHRI)”_I:'I+—CH2—(':H—CH2‘“;

R X
wherein n and p are integers and independently vary from 2 to 12; each R' is
independently hydrogen or a lower alkyl group (e.g., Ci-Ci; alkyl) wherein the alkyl
group is unsubstituted or substituted; X* is a divalent counter ion, two monovalent
counter ions, or a fraction of a polyvalent counter ion sufficient to balance the cationic
charge in the group R; and X is a monovalent counter ion, one-half of a divalent

counter ion, or a fraction of a polyvalent counter ion sufficient to balance the cationic

charge in the group B'.

44, The composition of claim 43, wherein R' is hydrogen or a C;-C; alkyl, n is 2-6,

and p is 2-6.

45.  The composition of claim 43, wherein R' is hydrogen or methyl, n is 3, and p is

2.



WD 2004/ 080176 PCT/ US2004/ 006861 -37 46. A nethod of
controlling the growh of at |east one m croorgani sm

WO pooaosame a product, material, or nedi um suscREL/Uk1084/006861
to attack by a m croorganism the nethod conprising
adding to the product, materiah. or nediumthe
conposition of claim42. 5 47. A nmethod of controlling

t he4@r O)Q'tlﬂetf?cgd ait (Jnﬁ@ﬁl}l%gr% mvﬁ‘lr&% qga@fbﬁr[ey I.&‘lp:l‘o%l;‘ agﬂﬁxalg or on a

product, materi a Tm suscepti {0 att

pr gh ?cqr T &Qcﬁmqes{lg:%ﬁtlbl onpt{acﬁ Ibg%. @%goor %T Ttk{% method

nmateri al e conp
for pl.ey Qr'ia'l ng s oi |

or O%%erslnlgaatqglﬁlg <l.)cidthe Brod ct, naterial, of ¢ 1ubn t‘?? 8omp051é%10n of claim 42.

m croorgani sm sel ected from bacteria, fungi, algae, or
m' xtures thereof, wher ei n the nethod conprises adding

e p t a co 05|t|on of
él ai ﬂw meg@g 0,& *IhS rgr‘BYtE\EPgr?f ?‘jﬁ ’ICEPQEgaB‘Fmam oron a
product, nateri al medi um caused
mi cPOSYGampEHils @l @&f Wy sprcsp G & alfack bymﬁgroor%@pg@e thegpethod
m xtures thereof, wherein the nethod conprises addi ng
to BHRPTEIEAdeng tohide Bioflut, mapriakeiigHiu the ApyBRAsitiop 9f gipim 43.
claim 42. 50. A nethod for preventing spoil age of a
product, material, or nedium caused by 20
m c#®or génmeélmd§eli@e‘te@ang roadsad eerddact, mateal, orahgtien cased by
m xtures thereof, wherein the nethod conprises adding
100 thi@opgodur se,leq!mlt feomn &hctery fumgdlialgae,cor ooimpiosithérend, wherein the
claim 43.
method comprises adding to the product, material, or medium a composition of claim

2.

49, A method for preventing spoilage of a product, material, or medium caused by
15  microorganism selected from bacteria, fungi, algae, or mixtures thereof, wherein the
method comprises adding to the product, material, or medium a composition of claim

42.

50. A method for preventing spoilage of a product, material, or medium caused by
20  microorganism selected from bacteria, fungi, algae, or mixtures thereof, wherein the

method comprises adding to the product, material, or medium a composition of claim

43,



