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To control deterioration or degradation caused by microorganisms, various
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 biccidal effect against a wide variety of microorganisms with
1'eguiaf use.

lonene polymers, i.e., cationic polymers containing quarternary nitrogens in
the polymer backbone, are one group of biocides used in cointrolling bacteria and

algae in various aqueous systems. Ionene polymers have a variety of uses in aqueous
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bacteria, algae, ures %E?E%?WEDJ?F Eﬂﬁpﬁnéﬁﬂ
B&HckieBoMf oft thifBsan t§1d to be ineffective against certain fungi and some
common troublesome industrial bacteria such as Psendomonas sp. Systems or

products requiring high concentrations of triclosan tend to be expensive or

uneconomical, and limit its use in 2 number of applications.

Accordingly, there is a need in the art for a imicrobicide that overcomes these

and other problems.

SUMMARY
Disclosed is a microbicidal composition may be capable of controlling the growth
of at least one microorganism, for example, fungi, bacteria, algae, and mixtures thereof,

-over prolonged periods of time.
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effective amount varies in accordance with the product, material, or medium to be treated
/s

and can, for a particular application, be routinely determined by one skilled in the art in

view of the disclosure provided herein.

In a third aspect, there is provided a method for preventing spoilage of a product,

material, or medium caused by microorganism selected from bacteria, fungi, algae, or
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different, and are selected from hydrogen, C1-C20

al kyd optionally substituted with at |east one
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mfigdaot 'aomnpcﬁsisamq&@ileﬁﬂﬁlegﬁbe,counter ion sufficient to

bal ance the cationic charge of the repeating unit
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repeating unit of formula (I111): rRIx (KR CH CH3

wherein Ris -N+-Q N+ or 1 1 C13 CH3 X-- CH\ CH2-CH

CH3 N N CH2-CH2 X' 2 ; Qis -(CHR)p-,

- CH2- CH=CH CH2-, -CH2-CH2-O CH2-CH2-, -CH2-CH(OH)-CH2
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wherein R', and R? are identical or different, and are selected from hydrogen,
Ci-Cyo alkyl optionally substituted with at least one hydroxyl group, or benzyl
optionally substituted on the benzene moiety with at least one Ci-Cag, alkyl group;

A is a divalent radical selected from C;-Cjo alkyl, Co-Cyq alkenyl, C~C;q
alkynyl, Ci-Cio hydroxyalkyl, symmetric or asymmetric di—C;-C;o-alkylether, aryl,
aryl-C)-Cye-alkyl, or C;-Cyp-alkylaryl-C;-Cyo-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

which forms the ionene polymer.
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Ca-Cl2 al kyl) wherein the alkyl group is
unsubstituted or substituted; X2- is a divalent
counter ion, two nonoval ent counter ions, or.a
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bal ance the cationic charge inmthe group R and X- is
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provi ded a method_ of controlling the growh of at

| east one nicrod?@ﬁﬁ?§h1in or on a productfynateri al ,
or nmedi um susceptible to attack by a m croorgani sm
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wherein n and p are integers and independently vary from 2 to 12; each R' is
independently hydrogen or a fower alkyl group (e.g., C;-Cz alkyl) wherein the atkyl
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 eationic
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 {0 balance the cationic

- charge in the group B,



In an eighth aspect, there is provided a nethod for

preventing spoilage of a product, material, or medium

caused by m croorgani smsel ected frombacteria, fungi,
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a conposition as defined abgye. In a ninth aspect,
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a @rdoootganesnt,, th¢ iwethod rpopesitg adding td thdipwiditiahlayerat de thedinm the
the products, materials, or nedia so that the fina
coalpositibn &f defipadth wopPageet present at the tine of use
is that anobunt synergistically effective to contro

t he 19rav&iBhtRfaspdct| @BRL isORBviALE raol‘?l@ﬂi@@iﬁﬁbrevéﬁtingh%roﬂage of a

di scl osed conpositions are useful in preserving .
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formul ations, and toiletry fornul ati ons.
medium a composition as defined in the 4™ aspect.

In a tenth aspect, there is provided a method for preventing spoilage of a product,
material, or medium caused by microorganism selected from bacteria, fungi, algae, or
mixtures thereof, wherein the method comprises adding to the product, material, or
medium a composition as defined in the 5% aspect.

The disclosure 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,



The conposition can al so be useful in agrochem ca
formul ations for the purpose of protecting seeds or
crops agai nst mcrobial spoilage. Additional features
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may be learned by practice of various embodiments. The objectives and other
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 exemnplary and explanatory only, and are not restrictive of the

present invention as claimed.

DETAYLED DESCRIPTION OF CER’I‘A]N 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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The synergistically effective anount varies in
accordance with the material or mediumto be treated
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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.

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

alsq 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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effect. 2) The chemcals in the pr
10 othearwoaht thgenis sibi growhf @Cdssenfilly ) orbhgh PAE GRl: ﬁﬁlﬁusﬁhhe
product woul d produce a synergl stic effect |
"Congeptling| the geviteiat lkas ofoOmRERARLS AR Y ﬁ:&a(é%gan&sn.e
i ndi vi dual conponents. The 5 antagonistic ef

Popujgia @t prdssited dew!, metyatsi the popiiadh . to Abidkindd FYACGST C
effect, which is less likely than either an additive

undefsetable lipjisniecet.i gerefopuationiyoardbr Pinbidits ahd gRAth t btV Ghe

effect and therefore possess econom c advantages. It

microaseaRigBwARYsn it Bee eribadisisnt bfigle Hrestr abention,thalprddaas,e | s
theoretical nethod to anticipate additive,

13 mate%\"ﬂt o BYifia sreeertible oy parlyibytthe abfdagcons mivssrgambmbineci des
ield a new fornulation. Nor is there

in
presegeﬁé‘i"ﬁotg‘staga%r gt %ﬂt repi{iing: wpdase ved pthepdettimona afects

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,
l.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:



the different biocides required to produce one of the
three effects descri bed above. The inventive

wozm“mmgﬁpb|0|dal composi tions comnbi ning an b@ﬂﬁgﬁﬂggh%ger

10

15

20

and a hal ogenated di phenyl ether, for exanple
triclosan, denonstrate unexpected synergistic effects

conpared to the respectl_é conmponents al one. Thus,
reater

thes Q) %gc &Qﬂﬁﬁﬂn tfleo]:g duc %rg?lillj el 1tg§ éq?ugzil?effeatw

t han trve, mcro

conc i de_vari et
; Qm“ﬂcacﬁlénqlgzﬁs m%%jjr{;%ﬁl tv@o ?rﬁdl}ée aA t’ay P‘Bétfcgeéfﬁ?ts%

m Cr oor gani sns. es o ese

i ncl ygenf cHQﬁbals i %tp%ciué’t W Ilcgﬁgctlucg A sdémg] ﬁ%fw £ Lhereof,

such as, but not limte

A EddeRe @ﬁ&p h& 4l ercbl oﬁmf %Ql%% St e mdgveé abgcfng%g%ntsg%gé

aer ugi nosa, Kl ebsiella pneunoni ag,

anfEEﬁnsﬁ@@%Q_ﬂv&d[@P%d&ta a%@%ﬁv@ﬂnﬂ%&e%ﬁf}b e'sS/rtl: e?tn %d\’aﬂ’l ch &

low toxicity nene pol yners m
is RECINT th elitRerlah %dJlﬁQe&tahﬁ dﬂ@"cteﬂ{ac‘? Lwcﬂud roduce a éjo srk Ter.

This repeating unit results from reactahts us

effo@ kel thdidork PRERCIIRbNiBBAvantaddsf | 'St type of ionene
pol ymer that can be used in the present invention

conplsike@en inhie: mhicReRIdaNGerdfite th@find Ok Hy‘th%mgléai mmod to
2004/ 080176 PCT/ US2094/ 006561 R IL

antiiphle-aBlitve, antaporRRic R4 sytidrpidiie e 8t Wkn uEleoBges a?eﬂgixggfltoc an
be identical or different, and are selected from
yielhadreodemulaGhn. Cor & gtk a nmthob ab piclict e et @%Qmétllsk&fl
can be unsubstituted or substituted, for instance,
the giffeientrhadeidgs wautisd fot prodsice avietofi thatihrbaditts ARE NN dbyy |
roup. Each s benzyl can al so be unsubstituted or

s ulJ&e inventisel mickebicidah sangresigpnsapmibminglah Yore b dlihiditagla 0N
t he benzene noiety with at | east one Cu-C20 al kyl
"alfgeﬁfaftﬁﬂ dipheale reglishy forRexanmgde, RBlosamdddRibnstaate alekpened hy |

synerclstlc ef¥ects compared to the respective components alone. Thus, these
compositions achieve superior, i.e. greater than additive, microbicidal activity, even at
low concentrations, against a wide variety of microorganisms. Examples of these
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
present invention have a low foxicity.

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 polyemer,

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

comprises the repeating unit of formula (I):



The group "A" is a divalent radical selected from
Cu- Cuo al kyl, C2-Cuo al kenyl C 2-Co alkynyl, Cu-Co

WO 2oo4m¢ﬁoxyal kyl, synmetric or asymetric , __
: w-‘if’%?zgﬁ“&“ﬁfs,“ Tor

10

15

20

di - G - Cuo- al kyI ether, 10 aryl, aryl-

G - Cuo-al kyl aryl -d - CI O gl kyl. The group "A" can be
unsubstituted or substituted. Preferably, "A" is C-C5
al kyl, C2-C5 al kenyl, C2-C5 hydroxyal kyl, or

I -C2-Cs-al kyl ether. Mst preferably "A" is

symretric

propyl enej 2- drox%fpr pyl ene, or diethyl efte et her.
The group"B" S 3 dw ent radical, which can be the
sane as t A as and is selected from Cu-Cuo

al kyl, C21Cro gal kenyps £7- ggo al kynyl, Cu-Cro
hydr oxyal Kyl , symetri ¢ or“asymetric
di - Qur Qyo- al kyl et her, aryl, aryl-Cu-Clo-al kyl, or
wheseincRio Ry Ry 388 \R'- @n_tej identicilyor. dlﬂfheﬂtgﬂmijprc"dalect&ﬂﬂi‘oﬁe
Insubstitut ed or substituted. Preferably, "B" is
hyg ‘r’i%sCaFwyT* yheor esnzyh kF@ﬁlgllcx @R-a! vy boxyrabbstiluted asry | |
- Cs-al kyl aryl - Cu- Cs-al kyl .

sul:ml)tgtfd g‘{‘élrs&n% Pv%mély sp%str%:chfwn@nnaé cagy p@eplwdml groupQEach

be Li%azeﬁ xamet h Iene The counter ion, X2-, is a
"G B C&Bﬂﬁfféﬁ‘“‘ ‘arrf stitkerdnion v aneneptioslbselstifisdon  or
fracti counter ion sy f ient to

the B bR Rl o e B Pl ropmy Rt b B B 0m e 6

/006861 -9 repeating unit which forns the
a““’g‘%‘ﬁ%g% yrrer backbone. Preferably, X2" is two

(T RBP4 808 R SR R Tt i Grvaigmn
e TR S LR
b 8 9 SISELEG A OLAT  AHoR =
hithng isasas syt Ol ML) e
hydroxydikpiaeysyskickic di-0,-tPRkMther. 1308 p&lﬁé? t" %g&hﬁente

react a diamne of the formula R

- hydrdiyhabilde, @fdictiyend akgiul a X- A- X, vvher el n the

substituents R, R, R3, R4, A X, and B have the sane
nedwignge "BSisianivalent radical, which can be the same as the group "A"

and is selected from C;-Cjo alkyl, C»-Cip alkenyl, C;-C;o atkynyl, C,-Cyp
hydroxyalkyl, symmetric or asymmetric di-C,-Cyo-alkylether, aryl, aryl-C;-Cyp-alkyl,
or C;-Cyg-alkylaryl-C,-C;¢~alkyl. The group' "B" can be unsubstitited or substituted.
Preferably, "B" is C;-Cs alkyl, Co-Cs alkenyl, C,-Cs hydroxyalkyl, aryl, aryl-C,-Cs-
alkyl, or C,-Cs-alkylaryl-C-Cs-alkyl. Most preferably "B" is ethylene, propylene,
butylene, or hexamethylene.

The counter ion, X%, is a divalent counter ion, two monovalent counter ions,

or a fraction of a polyvalent counter jon sufficient to balance the cationic charge in the



lo formula (1). lonene polynmers having this repeating

unit and nethods for their preparation are descri bed,
wo 20sh@rzexanple, in U S Pat. Nos. 3,874, 87P:t8s90d0dek?:

4,025, 627; 4,027, 020; 4,506,051 and 5,093,078, the

di scl osures of all of whigch are incorporated herein

in their entireties by reference. The biol ogica

1e§é€1§1hd/ iy whfch! EAGNG: iRGlY ﬁﬁﬁﬁcrh gfdﬂ)get Crelabl e%g QWum t

formula (1) is also described 1 nt ese
in

m&)cﬁﬁ&@rhqlohél Qﬁec@gd ﬁ&:ﬂ%%h@é)hé{lgﬁ and Qat'illlﬁ% n{on Usg m(.;rf: of

t he present i nvention conpri ses the repea uni

préfBBil Aldit b bRMidE. londA) [IOI}WIE‘?J ﬁd\ﬁth{ghalﬁg CO!?HQCI 1onsaarr§ as

defi ned above for fornula .
deSPUEY, €6r exafiple, QN erHapf 104, @7% ml A dlgcg%ﬂrteeéf wgﬁ[».e ﬁ?rtg

fraction of a polyval ent counfer ion

5 inddgloRRd@eiinGn RadnkiRR 1§ rG8tadge of the repeating unit
which forns the i onene WO 20041080176

PCTIohi5i2 QOHMER G&hiig the dPeaBtl YRR bF forfhulf A nﬂ? be g:%ﬁared by
exanple, a halide or trihalide anion,
anpeofahemnahbds knbvord de of adinal ORIl thd é?ﬂ@frl@ sﬁﬂmny%la Ss to
having the repeating unit of fornmula (I11) may also be
reapiragiimirigech f thgyfomnya IIR'N-BeVREROWRh BRbRRS, HRGmIRbLNA | S
to react an amne of the formula RRZN 5 with a
wherein deepokititents IEhRRAS’, &S] shKpsmihy Gi&ﬂeﬂh@ﬁan{e&h&aﬁﬁlgﬁﬁst ayl)
oxi rane, wherein R, and R2 have the sane neanings as
20 forpplaf@r deriee (PPlymers dneing tige|rypeetiy haiviang nidieds epeakirng
unit of fornmula (11) are, for exanple, described in
pregyration g dessiged, for Examg7 on A8, Pa, 0BE, 3384,37006,931 ,319;
di scl osures of which are incorporated herein in t hei r
4.026ft27 1 B3 7R 01506108 :cand A H83.078, theblislovgriec aff albaftvhisht ate of
i onene pol yners having the repeating unit of 10
'““‘F feﬁ’?ﬁﬂ %Ffe("m th% HISEs Werstrange dhy RioldgisskactisityerRignend
e i onene polyner that can be used in the
polyﬂ}eés hél}{]lflb ﬁlﬁ Wﬁa(tﬁn% Roit of formula (1) 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 (I1):

j[]L "

il p2 S s
wherein R', R, and A are as defined above for formula (. 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



conprises a repeating unit of formula (I1Il1): "I'" R
-B'j'" (~) CH31I CH3 1 wherein Ris -N+-Q N+- or

WO 20040801 76CH3 X, CH . /142-CH\ |1 CH3 N+ N+ %UQ@'@J/(%@S(’] Q
is -CH2- CH=CH CH2- CH2CH2- 0 - CH2- CH2-

- CH2- CH( OH) - CH2-, or HQHI 11
“(CHR)"-N-C-N-(CHR ) .- '%and WD 2004/ 080176

pﬁﬁég@%&%‘}:{ 8_ p%%%&ly,(aahédej Qr tﬁaad?\gmon and4s psé%f :f;l@ly %L?rzde
orbkiR )R | +- CH2- CH CH2- it. X wherein n and p are
i ntegers and |ndependently vary from 2 to 12; each R

I Z édﬂ’gm‘éggﬁé%gﬂé\lllrﬁgy{;%/rgéa%gl?%n%rof Orm ]I\QKE{A nqeltykeé{so bgr;)%%gred
by any of the known methods. One method is to react an amine of the formula R'R2N
5  with a haloepoxide such as epichlorohydrin or (chloromethyl) oxirane, wherein R' and
R? have the same meanings as in formula (I). Ionene polymers having the repeating
unit of formula (II) are, for example, described in U.S. Pat. Nos. 4,111,679 and
5.051,124, the disclosures of which are incorporated herein in their entireties by
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 jonene polymer that can be used in the present invention

comprises a repeating unit of formula (111);

+R—B'+ (1)
?Hs ?Hs
wherein R is --IH“I*—Q—I;I** or

Clhy CHy X2

CH. CH; —CH CH;
\ / N/
N+ N+
AN s\
CHy—CHa X2
Q is —(CHR),—, —~CH, —CH=CH—CH,—,
~CH,~CH, —0—CH, —CH,~, —CH, ~CH(OH)—CH,—, or
HoOH

Pl
—(CHR');—N—C —N—(CHR'), —; and



group is unsubstituted or substituted; X2- is a
di val ent counter ion, two npnoval ent 5 counter ions,

wo 2004@B01% fraction of a polyvalent count er '9@Tﬁﬁ&1h&6§gt

10

15

to bal ance the cationic charge in the grou
IS a nonoval ent counter Lﬁn one- hal f of a dlvalent
counter ion, or a fracti of a polyvalent counter ion
sufficient to ance he catio charge in the
group B . Pref ny, %’ IS hydr g %f a G- al kyl
nis & ,ﬂ{*ﬁﬂén hbg L€ *ﬁgghx, R is
hydr ogen or nethyl p is 2. Preferred
counter ions, X2 and Rare:Xhe same as those di scussed
above with respect to fornulae (I) and (11). The
pol ymers of formul aRl111) be derived from
bls(dlalkylan1noalk ) _Ureds, which are also known as
urea dlan1nescmﬁvfﬁ owr st HdorCHronene pol ynmers of
formula (111), methgds of their 'preparation, and their
bi ol ogi cal activities are, for 15 exanple, described
in US. Pat. No. 4,506,081; the disclosure of which is
WheiiEoR 3ot &t B8 npRSretnd fepprdsnibnviny efrgm Bytor &% enenBeis
. I onene | ymers conprising the repeating units of
mdﬁmn?ﬁm%gyd(%fn m(fr I°)~f=r %lh!d grorp 152 fraGralyd Werein the alkyl
CrQss- I|nkeg ngry secondary, or other
gmﬂ& F RSP ar SL@?H*W&% usiandvaless aeumien dumn tymenpealantt
nene p %% S e cross-linked either through the
C‘“\%B PAOICY:VAY E%O rﬁé? BRHPEH 9B s tticientso brlance th satipnic

hnutr en at n%l throu h.anot her functi onal roup
chagge iy & oo 3°’Edfm<1ﬂ VHISHE GRS 9 Ophall & VARSI 1.

n ner s. ar e sin
coucﬁ;eg ?g Jé‘fe(%(?] ogo %\VC Fean ognter lPré Qu %ra; |t dléaga&c tﬂ @tlgnc Pat .
h § 45 and U. S. Pat. No. RE 28,808, the
cagﬁ ﬁosures of 5 each of which are |ncorporated

hemRishai) fNehjaah ' %tcea QM?rl[ &f @r»e@%sd ! P2 RE 9268 NOF

descri bes the cross-| i onene

prefefaBly ' @s@nybﬁb?rt@ nle ph'x@f‘argifp is Q' Pk éﬂ}ll@re:or%n% aP Lot ed

eplchlorohy rin e cross-11nking co-reactah
X oad the saﬁﬁﬁ@ﬂﬂbs’é,dls@lfskéﬂﬁﬁd&e W& Pect B X BR]TLAUNES,

pol ygl ycol am nes, pi perazi nes,

The polymers of formula (III) may be derived from bis(dialkylaminoalkyl)
ureas, which are also known as urea diamines, by known methods. fonene polymers of
formula (IH), methods of their preparation, and their biological activities are, for
exampte, described in U.S. Pat. No. 4,506,081; the disclosure of which is incorporated
herein in its entitety by reference.

lonene polymers comprising the repeating units of formulae (I), (10), and (I

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



het eroaromati ¢ di am nes, and aromatic di am nes. 10
U S Pat. No. 5,051, 124, the disclosure of which is
JhfdeRr porated herein in its entirety by re
wo 2004/élescri bes cross-1inked i onene polyners ?‘Eeﬁ{ﬁez{“ﬁﬁ)é(’egﬂom
the reaction of dinethylamne, a polyf notional
am ne, and epichl or ohydr‘Hﬁ. Met hods of inhibiting the
ar owt h.tpfo mcr oog‘?aanrrs usi ng such cross-1inked
TGN ESET VAR ST Ry weh ol BagignalyEepp aitachey tedhe Rekaepl es
baag‘bo%%rriooaussdec ass-1inked i onene polyners and their
BrOler {44 BP® provided in U S. Pat. Nos. 3,894, 946:
3,8 o4r. 3,930, 877, 4, 104,161; 4,164,521,
4 1%?%@? PP OAEs RIBEEd ¥8¢ cuiiyinkingsgrongiants. e
.di s¢l- f f ot atents are i ncorporated
iR Bt P 8 SRR Pl U5y FEREMOE Foioutene
of farnmul ae

i Sl t he. t . it f
s caf IR o ARSI ] BF TR e E b 8have
. i f i . ' b hj d
deriRR L |G ST QU2 RALAG T % {08V SReaio co Y

means known in th exa
dinRfvaRGel gact t e | i.onene poal r_can
"be’ enpl oyed ?%L%?Ogéq?ﬂé @ecg%%ﬁ e %r Sgﬁffac ?{Ttgg'f%eg? Piel y,

Aofidl Guhatedigapant iyt : n konal tertiar
ama?ri ﬁeq)or rrygnof unet iloﬂﬁegi%zgﬁgésggi ? {)}? %géollaglf‘%frn ] eéatzf"te%t ed

hetédbadmhatib @lamitRs, GANarBRarc@BRlRd Wi th an ionene pol ymer to
obtain a capped WO 2004/ 080176 PCT/ US2004/ 006861 13

10 i omes]@ap@laysr,asl-,12|4,0aﬂ@aﬁcl&(a}ey&‘%ﬁchciéﬁhc%o&éﬁFﬁﬁgm% igne
or both ends. Capped ionene polyners and their

entifetyC by beferenta) dpteRe chdseinidd Gotas GolyARE: febuidheStohahe
Nos. 3,931,319 and 5,093,078. The di scl osures of each

reacién dfhimethyahiestaspodifieiciichaicining, ahe epibtedr6tyarin. Methdd€ bf
entireties by reference. 5 The specific ionene polyner

nhibifiyg tby egvilsofrieberaing usiet ach etbsbided iddBnelJaQmers are
conpatibility with the nedi um of intended use.

alsodepaydledi bility is determined by criteria such as
solubility in the fluid systemand | ack of reactivity

15 wi Pther prgmples, plvagipus gress-dinked|iorene pefsiners iamd theie ptopaties The
conpatibility is readily determ ned by one of
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 M, an, or
20 (li) may also be capped, i.e., have a specific end group. Capping may be aohi.eved 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



ordinary skill by adding the ionene polynmer to the
material or nedia to be used. When 10 used in a fluid

J“K)ﬂmﬁm@@en1 it is preferable that the |oneneceﬂkxm§&mgq

freely soluble in the particular fluid, resulting in
a uni form sol ution or dlﬁger3|on Anmong the ionene

pol ymers di scussed above, "a part|cularly preferred
fonmlaél)

16n9£1;ﬁ;§b‘?ymep q!)ﬁéﬁr@]gol)tﬁ?e\@ ad cgﬁﬁg a% one rlﬂ(r)]t'h en s Capped ronén
pQ@lln);{l(:, g%&’ﬁ&l ﬁl}ﬁhﬂ%gﬁfigér%%%l Ifmlescn hM' gﬁ%&g pg?%}:::%ll im

ni o) et hyl ene

aﬁ 5 O‘B?O?S.Rﬁre (ﬁ&ﬂ)srﬁé‘s @' e%cl? %ﬁtﬁ&{:}ﬁga@% s’ aée %Qrporateﬁ &eregnl

ﬁkpgmﬁagggge&ggkecular merght Is 1,000-5,000. This
i onene polynmer 1s avail able froanucknan Laboratori es,

5 | nc.ThefspdVERBbieRe pdisRG- en?;ﬁoye@q§ %&@Jrgbly zfi/%%g%%‘)ged onatgGO%
aqueous di spersion” of the
campa @Ry ate b SnddiveP 8f %tarae@fusé I
aﬁa vg%P(r) products are 20 blggFgggyﬁge ‘Eﬁﬁﬁ@§{|§ in
crAglAe0tISasSYRbIREn theMRididsie 4Ntk WPrLRGy Wil tf-?éfh%r@
m croorgani smcontrol. Another particularly preferred
matefue e m2oia \irglestiay T cBmpRPRRY is"@adif deteBhined 8 THe 8r
(1), also available from Buckman Laboratories, Inc. as
orussiiil by at@inp the direde, poyiner WHRPNidridfd 6OMGE 10163 ugehe\vhaﬁene
pol ymer where R, R2, R3, and R4 are each nethyl, Ais
10 ustiDn 2004V P84, T6s REE/bLBZBH HeA0EB6Jolymet e fied? SHtRHh G - |
Bis -CH2CH2-, and X2- is 2Cl-. This ionene polyner is
pagicylerfivid. epaultingrimalwgformfolution or dispersion.
N,NN,N-tetramethyl -1, 2-et hanedi am ne, wth
( chhBeemise Wpryemlymrseilscmaw alipas agpaflic0iBdy pre@Oed wmateage
mol ecul ar wei ght. The pol ynmer product Busan(r) 79 or
WB@P(r)aWngrdﬁucﬂﬂ$§ma GOWG@queﬂUs dwinutai on Bf t ke
r. 5 Preferred i onene ynmers having the
POT%’pé%'tY eng(dimsibylingpioketiwlops(di- ME lmarle)ethkﬂelsee dightreide). R and

-, and X- |s

each
R L %@d& B2 2k Ao HefdohClie, 5
Qﬁ?@ rsr of n i onene o% nmer obtai ned as a
s SRR s dunde S5y arrré%cﬁﬂé Eiphers 1.000-5 000. This

ionérfemo%rm%p%taby faglg )1‘< aé’]uckmarvtgllygza%l ied, ?nc 0 I\gleglglgs 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 metatworking 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 1 product is the jonene polymer where R!, R% R®, and R* are each methyl, A is



average nol ecul ar wei ght. Busan 1055 is al so known as

APCA. 10 Busan(c) 1157 product is a 50% aqueous

-wo so04/0d08REr si on of the ionene polyner havi n&ﬁﬁ@mgﬁﬁ%ﬂi ng
unit of formula (11), obtained as a reaction product

of dinmethylam ne with epjchlorohydrin, cross-Iinked

W th ethyl enediam ne, where R, and R2 are each
Thi s i gnene

-OBEAVH)CA,- 8 is SHEH T Xis S
(ggly§%2 has ‘a 100,%%%@g%%?8§BQQWEP%65PW§F36%T5@”0“
YRS N AENELS AN .1 3 Clyith St B2 0%, AgUE0US
Pl spersion of an hir%;f%%@?%egfaggn%er’ R'thggl?oﬁ%m?tﬁ?'%’r“éaﬂ%ﬁﬁng
hatli 1000fs5,000 0 > X _are eac t hyl,
A RGP GGR htebias W, e e e A SR e
WESP® I dti Rk iddls SITRAI i s ionene polyner has
SoDl e oy eans éppﬁgﬁhﬁﬁg'gﬁ“ 100, 000- 500, 000.

5 BuSPAL HAKY pOLASYGEi] BRI i 8B RE QYR ol B1c8, 25%
aqﬂsous di spersion of 20 a cross-flnﬁe [ n%ne
whprel B/ret Riad @gh @Rl RICHOd opmuka (4l ere

R and R2 are each net hyF?EA@E?E- Eﬁg#(\d%%',sg{@is
100 produbthie aCSOBSHudous Hils i HIGF Huch 8n icNBHRYIBHRY biddhddess 2THi S
i onene pol yner has a nol ecul ar wei ght of approxi mately

readt®p PEQuct 00]iHOBy B 2D 4HOBEAARy iR 98B Rlooo- 15
Preferred i onene polyners having the repeating unit of

avefage moleenlar Weikht. Mueantihifsie alssdasiwe: BRAIPEAQ Ur ea di ami ne and
X2- is 2Cf, B is CH2CH(OH)CH2, and X- is O-. BLOO

10 109®s4n® Bl 5B @odaciuie aUB%d rpparssdigrrsih dthie iRRNQ ALY Mer

obtained as a reaction product of

havigey thp; rgpegiing( goif if nfptyd &1, natdingdr epwil Jeudtida @Bdhct of

. ePichJorqhydrin, such an 5 ionene polyner having a

dimgthyjeyping svith (rpichigrobydsing briogs-IBked Gvith, @ilznedimping gehere R
ngl ecul ar wei ght. Each of the above ionene pol yners

and Ky greragmethid, 4 derfHCHEQHEY21 i in &HeThis ionene giolyalot €

o PR v Gescr | bea 1 O Par N

D FFighs. described in US Pat. Nos.
15 3, ggs%h(é 71?55a rp]x%duct is a 50% aqueous dispersion of an ionene polymer
- having the repeating unit of formula (i), where R' and R? are each methyl, A is
-CH:CH(OH)CHz-, X" is CI and the ionene polymer is cross-linked with ammonia.

This ionene polymer has a2 molecular weight of approximately 100,000-500,000.

Busan® 1099 preduct or Bubond® 65 product is a 25% aqueous dispersion of
20 across-linked ionene polymer having repeating units of formuia (I), where R' and R?
are each m_ethyl, A is -CH:CH(OB)CH:-, X is CI, the cross-linking agent is

- monomethylamine. This ionene polymer has a molecular weight of approximately

10,000-100,000.



10 6, 133,483, and both disclosures are incorporated in
their entirety herein by reference. Triclosan is
wo 2004/fRercial Iy available and al so eaS|Iy_§¥OE 5,780
romcomercially available raw materia S;Eﬁﬁmﬁ%?;

preferred hal ogenat ed diggenylether IS
2,4,4'-tricloro-2'- hydroXydi phenyl ether,

or
tri ; descri.bed above, . conponents (a) an
onoran e oot pRRER B5in PR S A Rrutip STl arbose
isticall ffo | . T i ght ti
L o L RO IcIEy Bl B o Bl
e ' . ct, material,. or dia tao
o7 AR oR B SPHE' IR Bl poghneizo esvton
PN Y R PG D bopBhrnant &p Bhrontine e
i | dbEnel ; j X pecific application.
o TR RO SR b oR00. Bstol 3 00BNk B Brlsbdran) y
welgBnges 20 from 1:99 to 99:1, nore preferably from 1:30
to 30: 1, and nost preferably 1:2 to 2:1. Depending

upamctt fems RRSGE fdnen nixe?@'lrjd%du&@ Qe A0S tEaidg N be
prepared in Iliquid form by dissolving the conp 5Pt i on
.form by

avai libléVednEBucRinat Dbt 3 &f l\ﬁ&hﬁﬁ%ni"ennpr indry
adsorbing onto a suitable vehicle, or conpounding into

a t’Iab|p_&ﬁyfnﬁt€Hn%f Eﬁ%sanpfse&@éﬂb_@d Y @sC PRt Kol %@9&6? and
conposition of the present invention may be prepared

10 61330890 08K HBAGLTS aRGRéD2AGMA ARG Gdrety nER1ARY LRSI ON

formby emulsifying it in water, or if necéssary, by
Tridgdi sgommswiafipatAlable and\dids tisiy adntizbieddl Séth %omﬁlel:%ﬁuﬁs
. insecticides, may be added to the foregoing
avaifpblepaw anatapinls. 4 apeiaidnigilagpain:dt digshehylétisnde d ausgicRfo-trhe
reparation. The node as well as the rates of
hydegnystinhened ¢teas. anfricfdsen. conposi tion of this 5 invention
could vary dependi ng upon the intended use. The
c oftp 8%rHbed AbYVBLtomPBRENts P iertnp polsiperaanid i) teiclokn wehi ng
onto the naterial or product. The material or product
15 useq jp §gweieisirplly Glfrdivalageure Theeunight ratjos difplel g (t) rvary
- d s#itabhe fo%nulation of the conposition. In a liquid
CPRYING PIHUT BEY GTRHCTRY GRS aphrrodushistiel ermaséiaub evhish thedded
into .the,. iun1b¥ ouring, or by netering with a
comiipn, 5 PR, IO &Y R aresept diyeliiame focomclied in the ar 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 adsorbing onto a suitable vehicle, or compounding into a tablet form. The

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



lo dispersion of the conposition can be produced. The

synergistic activity of the conbi nati ons descri bed
wo 2004889%e has been confirnmed using standar

techniques as illustrated bel ow. The foF?J”ﬂ%B%"%ﬁx

exanples are intended to,jllustrate, not limt, the

present invention. 15 M | Cl DAL EVALUATION A

afr e @&bn VA by 8GR RET RhterS 8 A

used. To prgpar eﬂ!tl he ned%laml%e& ér%c}pﬁ%aé‘rje a Sirfactant

| .
Aldﬂlgtﬁrgd Io Cfﬁmpéls—aizlégecﬁﬁ 8£g§ge&.g[dés ‘l“%ﬁ b? gl %n W eg?regomg

NANGES defbn R g e Bl ul SG4. 7F20; 0. 002
g 20 ZnsSod. 7%5%11 0.001 g of gwﬁ%fg‘ﬂigﬁ 10 g of

A ugesencdd he wahl Bfihd hgeBdi,
I'N NaOH0 The nelen1maZ d|g#f%%ﬁ?eéﬂﬂé%§£ﬁgnmg(SIF%

5  inteatitn cdulibesy aépendaist @ohaNe thtdtied dtCrf o Eorﬁﬁ)snﬁ})p H(t)tﬁé ‘be Th e

fungus, Trichodernra viride or Aspergillus nig

apglicd\wy spriayifeodr dtwehitesits 8 enaagRl orr@fike, TR é[e.lia‘? }&ngﬁﬁs
and a spore suspension prepared by mas I ng d

in gedties chuldmisvhie: sbadl by lippirgy & grguhﬁ);é/\@)rg,g%g,p%ggl
PCT/ US2004/ 006861 -17 saline solution. After addition

cogpositiee. Ihiadigirid s liquid-tikeemetihan | el carapsiand Elid QNSidkdite
sterile mneral salts-glucose nedium the fungal spore

thegpesiymn by pring or ByddetekingTieh a fuimblk depaN 8 the® A GEINLdAYr 0N
roximately 106 cfu/m . The inocul ated nmedi a was

ap
0 dlspwwap hegomposigrande pivdaays. | s B. Bacteri al
eval uation Nutrient broth (2.5 g/liter of deionized
vvat%%e) SYMS‘Stﬁr aixite @ thicgmbastiond i debaribladitabélvei AasS béth
nmounts in test tubes and autoclaved at 121C for 20
O s stapdarch labosetenvt trebniduts ashibusiiod ibelew. The foliewing
centrations to the nutrient broth, 100 10

) eF red c
xaTPIES HF DR ( flusirats. 40 b, e iRFeniawpionsi on of

Pseudononas aer ugi nosa or Klebsiella

15 MICROBICIDAL EVALUATION

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 KHyPO4; 0.7 g

of MgSO47H,0; 1.0 g of HN4NOs: 0.005 g of NaCl; 0.002 g of FeS0,47H20; 0.002 g

- 20 ZnS047H,0; 0.001 g of MnSO,-7H,0; 10 g of Glucose. The pH of the fnedium was
adjusted to 6 with IN NaOH. The medium was distributed in 5 ml amounts in test

fubes_ 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



pneunoni ae cells of approximtely 9.3x 108 cfui/m

wer e added and i ncubated at 30C for 24 or 48 hours.
wo 2004%es014 92l eval uation 1s The nmedi um used fRkkasthdgst he

ef fectiveness of the invention against algae was

nmodi fied Allen's nedium (see Allen, A A, Sinple

conditions for gromh of ‘unicellular blue-green al gae

Dthe RbALGS AndCLIINh Pand” Vine et dris i

“make modi fied Allen s nemg%%t ‘%ﬁ$%*fef’13w'{’°§§gé‘?“xs in the

steR] i sbahitSRGk: S0kikth] @B Sruldll Hohd i hRA! #£d

vvaterl were first pre'par ed: 1@5 OSC gﬁ%ﬂ%&g%@@ﬁ% of

Sf¥re Ebhcbhitraith §) i je .16
B0l G B0 1 50 D e R e g Jr AR o ©

nRhIReK aSBPUtk @aydas al so prepared by adding the
followng ingredients to 1 liter of deionized water:

0.75 g of Na2EDTA; 0.097 g FeCl3.6H, O 0.041 g of MC
12-4H20, 0.005 g ZnC 2; 0.002 g CoCl2.6H20, 0.004 ¢
BNaRihf4edhatn To make the final nodified Allen's
medium the follow ng ingredients and the stock
sol WNutr@mis broshO(290 QA& 86Xl dbiokigell WaB0d40 9@?&1{1 THS was
prepared from above, were conbined in a flask and then
distelcl@eduip Stiol dmduntsein tesi tubes gl DRICEREE WALETC fol 20 nfindaNOS;
5mM KHPOY;- 5 mM MgSH. 7H2G, 5 ml Na2CO3; 10 m
AfBa @liditidh Jof @, bickBlenin thiadSiréBeobGatidns Bl the hilthén bagi, dpo and
I mM mcronutrient stock solution. The pH was
10 migwfitgstogd 2¢-bour g8 wnEhemansidneofiekidimoma et spens §kbkanb
5 anmounts in test tubes and autoclaved at 121C for 20
prgampiiae gells Af anproxigatabicd- 3x0h gfe/ntvere dsidatind doubvesdent ackied
to the mediumin the desired concentrations. Then one
forgor fhouer  of a two-week old culture of Chlorella sp.
was added and i ncubated at a tenperature of 25C, and
lighting of 180 ft-candle intensity for 3 or 4 weeks.

l\h ex | es 1-6, synergismwas denonstrated in
C'é@ﬁger"glf‘ %8xperinments by io testing combinations of

s e npiedRER BRI PR e iy Shrmapeen, 1
waz Qodiﬁgao lfﬂ’leﬂy n%a%%{ F(‘steg %lﬁeg,eh. 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 KoHPO,: 1.50 g of MgSO0,-7TH,0;

20 0.80 g Na;COs; 0.5 g CaCh2Hy0; 1.16 g NaaSi03-9H: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 FeCl3-6H.0; 0.041 g of
MnCl2-4H0; 0.005 g ZnCla; 0.002 g CoCla-6H,0; 0.004 g Na,MoO42H,0. To make

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



(di met hyti m ni o) - 2- hydr oxypr opyl ene(di t net hyl i m ni o) ne
t hyl ene dichloride] (Susan s 1055 or APCA), or a

\Nozmuﬁﬁ@ﬁﬁ-linked t er pol ymer of dinEthyIanin§€WU?¥?M%?%9)

epi chl orohydrin and et hyl enedi am ne (Busan
(desi gnat ed conponent A).,gand triclosan (designated 15
component B) in a series of tests in varying ratios
pRpdled 6B Ng6ve0 fveic QBMHSAL] B b HASK 2 ﬁl'eﬁvﬁ{adé 0§ ?r}gér with
Triclroderna viride, and Aspergi usg;kf aé_ Pe
dhiaaieavatr: 1BSENEDL SRAS,APOLY HPRASBIII, 805 BLLR.. 10
pnernngn;azﬁgand t he afga %hlorzﬁia4sp% u3|n§.tﬁe f
miret o, 0l @8 Gl NeSED,P0BE1 ml BRrid &\ﬁf%ﬁﬁl FR@&?&&E@%P o
each m xture or conpound which conpletely
sobutien.eTrceH graowlibst@f tot NE ThtnOihe FHMaHSEUSD d@.géﬁ ed fN2 3l 92
for three or four weeks, and the bacteri or 24 or

5 avBniaGutes wies addakieland o Me1°e 6k WOhMhtel. WreS MASEA S Mhe
cal cul ations. End points for the various m xtures

biguétce wetserided dorfha e diumi if Ehet desird@n@ndeRidbiboss. TR Jng%iﬁﬁ’fge?
active ingredients alone in concomtantly prepare

of fa|teferesekonld tdwte df Ghleselia\WP RBOIARBHE TG ubEH S {46861
-19 Synergi sm was denonstrated by the nmethod descri bed
of BY/Cqnd [lightig o 80 flieandié infensiARPL3 &2 WefcROBI OLOGY
9:538-541 (1961): QA Qa+B/ b mhereln 5 o
Qa=lBofaBpley &6 ewergisme wamp demahsiatech irp suphrate & peridntsi B,
acting al one, ~which produced an end point.
10 tesiiggcombiationatof the deneoo ngsdum Bolyloxyphyosc( dikthilichinio,
acting alone, which produced an end point.""
ethpaceineBrinip e GHenst d@ﬁm n@ugen®n 7Pamblyhydoxyetylenen,
.in the mxture, 10 which produced an end point.
(du%gm%lg)ﬁ?r]lmygqumﬁo%ffeni(mﬁ@u@)jnﬁthplaret@h peide]rBlidan@n,
' ' ' nd point.
1055'0r EAI'I!’%ATO)ISE lE!,rr()gs’-linke tlex%glyglrclg gfu é:igagth)arlra]mi?le, eplahlorohydrin and

ethylenediamine (Busan® 1157), (designated component A), and triclosan (designated

15  component B) in a series of tests in varying ratios and a range of concentrations

against the fungi Trichoderma viride, and Aspergillus  niger, the bacteria

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

The lowest concentratibn of each mixture or compound which completely

20 prevented growth of the fungi for seven days, the alga for three or four weelks, 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.



When the sumof QA Qa and QB/ Qb is greater than one,
antagonismis indicated. Wien the sumis equal to

WO ‘-@mg, additivity is indicated. Wen the 's‘Iess
AR one, synerglsn1eX|sts Thi s proced%&&%#%W”mmm“

denDnstratlng synerglsn1§) the conpositions of this
invention is a widely uséd and acceptabl e procedure.

Nbr [ ovid in the artlcle
V" RaFEsR & ekl el R i et Fi
ta in US Pat. No. 3,231, 509

A@%ﬂ%&éﬁ%@ﬁgeﬁgs 5\/\/|1P§€1)| s herein incorporated in 20

|t soRRfLG8AY, by reference. Based on the above

crlterla a synergistic activity against bacteri a,
whidfoi , algae, and mxtures thereof is observed when

an i onene polyner is conbined with tricl osan.

' 53 O] i b f d
S Tanl e e R AL A b B o Bbees 20 1

gener al whl&fbl@nm‘c@&ide\ﬂ@ glh’tng' cidal, bactericidal, or
al gi ci dal response can be obtalned when t he

SY MeE-ghitrinGticdTRbAAShOB i sancentrations
rangi ng about O. O%hp nft%“%g?hﬁnngkgﬁ’%gﬁ ppn) of

t he i ongiigh geluydii endfodfterably 0.1 to 5,000 ppm and
nost preferably 0.1 ppmto 1000 ppm and from about

0. QB~20rchyiAA6h 6F HRPIVRA Aih GABSR MilRLShHeAARIY - 1 tO
3,000 ppm and nost preferably, 0.1 to 1,000 ppm WD

10 - 2004/ 080nichprdaGedib2Ri0bi06861 -21 Table 1.
Conbi nations of WSCP(r) and Tricl osan agai nst fung
CoQBﬁﬁ@qurﬁtmn MBERAtaupd Bones eartmiffior; id teGhigaN S
Quantities producing end points (ppnm* Test organism
Oa OA ®hictoprogyced 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.



Tri choderma >600 - --- --- --- viride --- 600 --- 10 <
1.4 --- 300 -- 10 0.9 150 --- 10 0.65 --- 60 --

--- 30 --- 10 0.45 15 --- 10 0.43
womsize o o s e 0 0 a0 e oY ?’”529‘"4498(83‘140
--- 600 --- 5<1.2 --- %OO --- 50. 7 --- 150 -- 5
0.45 --- 60 --- 50.3 --- 30-- 50.25 ---15--- 5
. Sy Befhy Busods g iy bein '
olgéii% S0nen” thé 's?nepg'iéflé combinathok i_s-e_mp%éy%d Qfl %oncéﬁt;atlgnqs r;n;g-mgz °
about 0.01 ppm to 1% (i.e., 10,000 ppm) of the ionene polymer, preferably 0.1 to
5,000 ppm, and most preferably 0.1 ppm to 1000 ppm; and from about 0.01 to 5,000

5  ppm of'triclosan, preferably 0.1 to 3,000 ppm, and most preferably, 0.1 to 1,000 ppm.



25 --- -- Aspetgillus >600 --- --- - s
WO 2004/080176 P 3004/0068
5 < | EEQ)JS fosser

niger --- 600 --- 5<1.5 --- 300 --
0.75 --- 60 --- 50.6 ---_zno--- 50.5515 --- 5
0.53 --- --- 10 --- --- Sl = QANN(Ca + BB/ WO

2004/ 0 76_PCTI US2004/ - Tabl e 2., ]
Conbi ngﬁlbdﬁé' g“%@%’(ﬂﬁ)oqgﬁg&%@i@ﬁi%ﬁ“édégﬂgﬁ fyagh eri a
and al ga, Conponent A = WSCP(r) Conponent B =
FOmpepdaf ~ ¥ tities producing end points (Dpn)*
fogropy Bn7 SHsfesoa oo OB SI*Y  Pseudononas 15 --- ---

5 - Aeruginosa --- 6 --- 500 < 1.4 6 --- 250 0.9 6
~-: 100 0.6 6 Luantifigs producieg end popigs (ppgR* -- --- >500
--- --- Chlorella sp. >2 --- --

Test organism  Oa OA Ob OB SI**
Trichoderma >600 - - - ——
viride o= 600 - 10 <14
- 300 — 10 0.9
e 150 - 10 0.65
— 60 -— 10 0.5
- 30 - 10 045
- 15 - 10 0.43
- 6 - 10 0.41
- 3 -—- 10 0.41
- L5 —— 10 0.40
——— 0.6 — 10 0.40
- 600 - 5 <l1.2
- 300 --- 5 0.7
-— 156 - 5 0.45
-— 60 ——m 5 0.3
-— 30 e 5 6.25
. 15 —— 5 0.23
- 6 - 5 0.21
——n 3 e 5 0.21
-~ - L5 —n 5 0.2
e 0.6 - 5 0.2
--- 600 — 235 <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 0 - 5 <1
e 150 - 5 0.75
- 60 —- 5 0.6
- 30 e 5 0.55
- 15 - 5 0.53
— — 10 —— —

SI¥* = OA/Oa + OB/Ob



WO 2004/0809761 --- 0.40.8 ---0.2---0.40.9 PC’I‘mgzoémoﬁsﬁl
0.4 0.95

-~ 0.4 --- 0.20.6 --- 0.4 ---
0.4--- 0.4 <1 --- 0.5,--- 0.2 0.65 --- 0.5 ---
0.3 0.85 ---06---020"---06---0309

] Tgblﬁ 2 C%mgmatmlbs (g' WSCP® a:)ndé[‘qlclos%n aﬂgmgtS bactergn :g:cbalga
** OA/ Ca + OB/ b 10 WD 2004/ 080176

ﬁﬂﬁ?ﬁ(&Tiﬂ _23 Table 3. Conbinations of APCA
PRpPRL H"]Qéaéh nst fungi Conponent A = APCA

5 Conponent Triclosan 5 QJantl ties produ0| ng end
points ( ppn’) * TAjgntges p) p dpoints (ppm)*

Test organism Oa OA Ob OB SY##

Pseudomonas 15 - ——m - -

Aeruginosa -~ 6 - 500 <14
- 6 - 250 0.9
— 6 -~ 100 0.6
men 6 - 50 0.5
-—- 6 - 25 0.45
— - >500 — —

Chlorellasp. >2 - e - -
- 0.1 - 04 0.85
- 0.2 — 04 0.9
-~ 0.3 - 04 0.95
uam 0.4 - 0.2 0.6
- 0.4 - 0.3 0.8
- 04 -— 0.4 <1
- 0.5 -— 0.2 0.65
- 0.5 - 0.3 0.85
-—- 0.6 - 0.2 0.7
- 0.6 - 0.3 0.9
-— 0.7 — 02 0.75
- 0.7 -— 0.3 0.95
- 0.8 . 0.2 0.8
e 0.8 -— 0.3 <1
--- 1.0 -—- 0.2 0.9
-— - 0.5 - ---

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



organi sm Tri chodernaa >600 --- --- --- --- viride 600
: -- 10<1.4 -- 300 --100.9 --- 150 --- 10 0.65 ~--
wo 200488176- - 10 0.5 --- 30 --- 10 0.45 15 --pedfcflofide
7 0,41 8 . 10 0.41 o 15 . ECTOse MR
--5<1.2 --- 300 --- 507 --- 150 --- 5 0.45 -
60 --- 5 0.3 30 --- 5 0. --- 15 --- 50.23 6 --- 5
0 21 Tavie’s; Comiiyatons oEAPER sy rrictaanaghingringi 300 "L,
A/ _ 1o Note: All concentrations reported are
g%ﬁpc’%‘}ég‘g%%%edi ent basis. WO 2004/ 080176
PEPPUSZ004/ 006861

Quantities producing end points {(ppm)*

Test 0a OA Ob OB S

organism

Trichoderma  >600 - - — -—

viride e 600 —- 10 <14
-— 300 — 10 0.9
—_ 150 - 10 0.65
—— 60 - 10 05
- 30 -— 10 045
— 15 ——- 1G 043
- 6 - 10 .41
—_ 3 — 10 0.41
- 1.5 -— 10 0.40
e 600 -— 5 <12
-~ 300 -— 5 0.7
- 150 —— 5 045
-— 60 -— 5 0.3
- 30 -—- 3 0.25
-— 15 - 5 0.23
-— 6 -— 5 0.21
- 3 -— 5 0.21
—— 600 - 2.5 < 1.1
— 300 — 2.5 0.6
— 150 s 2.5 0.35
— _— 25 - _—

Si¥* =0A/Oa + OB/Ob
10 Note: All concentrations reported are on active ingredient basis.



-24 Table 3 (cont.). Conbinations of APCA and
Tricl osan agai nst fungi Conponent A = APCA Conponent

oBaEcTriclosan s Quantities producing I nt
WO 200/ * Test Ca OA b OB SI'r  or gani sm%é@%&@(‘ﬁ%l

>600 --- --- --- --- nigﬁr_ --- 600 --- 10 < 1.5 ---
300 --- 10 0.9 --- 150*%- 10 0.65 --- 60 --- 10 0.5
0 41:‘[:1%9(3_3_ (:':onf.}.%o%jlﬁgafbmﬁpt;t%?{?é_ayd é’?iél%éaf}l?agf@sbfuggi - EL 0600
Cofnp 2 £ apea- 300 --- 50.7 150 --- 5 0.45 --- 60 ---
Cogpg:'egt éTﬁC]gg,b--- 5025 --- 15 --- 5 0.23 -- 6 ---
< 5" 0. .- 0--- 25<1.1
Quantities producing end points (ppm)*
Efginism Oa  OA Ob 0B N
Aspergiflus =600 - — — —
niger -— 600 - 10 <1.5
- 300 - 10 09
== 150 —- 10 0.65
-— 60 . 10 0.5
— 30 - 10 (.45
- 15 -— 10 0.43
un 6 - 10 0.41
- 1.5 - 10 0.40
- 0.6 - 10 042
- 600 - 5 < 1.2
- 300 — 5 0.7
—— 150 - 5 0.45
— 60 -—- 5 0.3
e 30 . 5 025
- 15 e 5 0.23
- 6 - 5 0.21
— 600 -— 2.5 <1.1
- 300 —-— 25 0.6
- 156 - 2.5 0.35
- 60 - 2.5 0.2
-=- 30 ——— 25 0.15
== 15 - 25 0.13
— — 25 — -

S1#* = OA/Qa + OB/Ob
10  Note: All concentrations reported are on active ingredient basis.



-- 300 -- 2.50.6 --- 150 --- 2.5 0.35 --- 60 -- 2.5
0.2 --- 30 ---2.50.1515 --- 2.50.13 --- --- 25

- SI* * = OACa + OB/ (b 10 Note: A#
WO 2004080176 |
concentrations reported are on active i Jé?’gﬁﬁ“%%‘{%sm

basis. WO 2004/ 080176 PCT/ US2004/ 006861 -25 Table 4.
Conbi nati ons of APCA anat>~Tri cl osan agai nst bacteria
and ga Conpone = APCA Conponent B = Tricl osan

5 T@B@ﬁt Fombigatigng ﬂfuﬂ’% agfl rpf(‘)‘?sﬁ? againsphgoterinaand algagani sm
SI** Pseudononas 15 -- --- ---
%i%‘?c’%]gs;‘% --- 500 <1.46 --- 250 0.9 6 ---

Coppgn san-- 50056--- 25 0.45 6 --- 10 0.42
> 6 --- 50.41 5 0.4 6 ---.10.40
Ouantit:es nroducuw end points {(ppm)*
Test organism Oa 0A Ob OB Sy
Pseudomonas 15 — - -— —
aeruginosa - 6 - 500 <14
— 6 - 230 0.9
— ) - i00 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 — o
Klebsiella 15 - o - —
pretanoniae - 6 - 0.25 0.9
e 3 -— 0.25 0.7
-— 1.5 — 0.25 0.6
- 6 — 0.10 0.6
- 3 —— 0.10 04
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
e 0.3 - 04 0.97
-— 0.1 - 0.5 0.93
— 0.6 — 0.2 0.93
—— — 0.6 — —

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



ce- == >500 --- --- Klebsiella 15 -« === «=- ---

pneanoniae -- 6 --- 0.25 0.9 3 -- 0.25 0. 7 --- 1.5

- 506 6---0.100.6 3 --- 0.100.4 --- 1.5
\Vozmuﬂ§m7ﬁolg 03 -005--- -- Chlore/l a SpPCTﬂmzmummﬂm

0.8 --- 0.1 0.97 --- 0,5--0.20.83 --- 0.6 --- 0.2

0.93 --- 0.4 --- 0.3 026 --- O 2 --- 0.4 0 87 ---

8' %l‘%ieéﬁsgbrﬂ' bigétgjns of ia.j.s_a?l@ém amTws@ agmyt@ngm
C 2004/t080 76 £?J7U82004/ 006861 -26 Table 5.
Coﬁﬁﬂﬁz Busan(r) 1157 and Tricl osan agai nst

°FUnGT ‘nﬁ%ﬁ%nt A = Busan A 1157 Conponent B =

5
Triclosan SQuantities producing end points (ppm)*
Test organism QOa 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
- 5 e 10 .41
.- 2.5 — 10 0.41
- 1.23 - 10 0.40
- 0.5 - 10 0.40
— 500 s <12
- 250 . 5 0.7
— 125 - 5 0.45
- 50 - 5 03
== 25 —-- 5 0.25
- — 25 — —
Aspergillus =500 - — — —
Niger — 560 - 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
2.5 - 5 0.51

t
1
i
Il
=]
T
L
f
i

SI#¥ = OA/Oa+ OB/Ob



Quantities producing end points (ppm)* Test organism
Ca OA b OB SI'* Trichoderma >500 --- -- -- v/rlde

- N - --- 12 10
wo 2oz Lot T 10t 5T 20,0 Mo o psititeging
-- 10 0.43 5.--- 10 0.41 2.5 --- 10 0.41 --- 1.23 --
10 0.40 --- 05--- 10 0240 --- 500 --- 5 <1 250 --
507 128 45 - 25 -5 05
0. 25 able 6 C?Snbmathg ﬂ%‘?'{ﬁ“?@ d§57>@@§’r1dasan e oo .
Ni ger --- 500 - -38aistiwp bagteripgpdales ... 125 --- 52 0.75
- - --- --- .5 - 0.
c%%pan'eﬁt o= 8i13§1n® 115725 5 0.55 12.5 -5
s Component B — Triclosan
Quantities producing end points (ppm)*
Test organism Oa OA Ob OB SI**
Pseudomonas  12.5 -— -— — _—
Aeruginosa - 5 — 500 <1.4
- 5 — 250 0.9
— 5 - 100 0.6
- 5 —— 50 0.5
e 5 - 25 045
— 5 — 10 0.42
- 5 5 0.41
-—- 5 — 2.5 0.41
- 5 - 1 0.40
- - >500 - —
Klebsielln 12.5 -— — - —
Preumoniae e 5 — 0.25 0.9
- 25 - 0.25 0.7
—- 5 - 0.10 0.6
- 2.5 —— 0.10 0.4
_— — 0.5 — —
Chlorella sp. 1 — — — —_
— 0.1 eee 0.5 (193
- 0.6 - 02 0.93
- — 0.6 - —

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

As shown in the above examp}es, 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 triciosan and jonene polymers are used

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




5-- 5051 2.5---50.51 - ---10-- ___ SI** =
OA/ Ca+ OB/ b WD 2004/ 080176 PCT/ US2004/ 006861 27
e 6. Conbi nations of Busan(r) 1157 Tricl osan
wozemm-g@m I nst two bacteria and al ga Conponentpa&zuséﬁ‘g'ﬁ’ﬁ?"ﬂ
1157 5 Conponent B - |cl osan Quantities producing
end poi nts (pnrr)* Test organism Ca OA Gb OB Sl "*
udonr ona I eru i nosa, --- ---
cochBtla oy o 410gene poly@gﬁ a(xje gaqmged to CO_RL% s erﬁaglsm TI‘\%IS @ng
By G btididggpientid. ' 3 o

) O 25 0. 2.

- taelzegbadu?ents oﬁtﬂe presenlr avention, will be : apparent to those skilled

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.



5--0.100.6 --- 2.5---0.100.4 --- --- 05

z@m.@mla sp. | --- --- --- --- 0.1 ---
N6 02093 - 0.6 --- --- 1.0 Sl * mﬁ’é&’“ﬁéﬁﬂwsﬂs
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shovvn in the above exanpl e%g the present invention is
quite effective as a antirfi‘crobial agent, and

Preu’rallot AihaM) fes synergistic results. One of the

[ rrT)oTrt_aﬁt_IS“arSpects of the present invention is the
copecr P on e R RE] YL %%%Qéﬁfpf s rlpmaios dpno
ot hat unan e Of sl ¥ESanene Ls%wsr}gg”ﬁh&ﬁ&%%}a&%eé%a
pooudont onae. ap 14 PRRLME LU i wes somamom1 76

- 28- PCT/ US2004/ 006861 concentration of ionene
polynmers are required to control thi s organism This

| 8. TR corddeitibn ON@kimbERGE nexpect ed benefit of
the present invention. ﬂélﬁgérq%gy 6’& Sh EanRgises; thg repeating

pengtoEfoimiingent i on, will be apparent to those skilled
in the art fromconsideration of the specification and
practice of the invention s disclosed herein. It is

i ntended that tHe specifiga ion and exanpl es ghe

consi dered exer lark only, wth a true scope. and
spirit of the OB~ i ndi cated by the

foll owi ng cl ai ng. 2004/,080176 PCT/ US2004/ 006861
_29- WHAT IS CLAI |S: M A AX¥onposition conprising
(a) an ionene polyner and (b) a hal ogenated di phenyl

o pl p2 o3 4 . . . :
wherein R', R%, R, and R? are identical or different, and are selected from

hydrogen, C;-Cy alkyl optionally substituted with at least one hydroxyl group, or
benzyl optionally substituted on the benzene moiety with at least one C1-Cay, alkyl
group;

A is a divalent radical selected from Ci-Cio alkyl, Co-Cyo alkenyl, C»-C)p
alikynyl, Ci-Cyo hydroxyalkyl, symmetric or asymmetric di-C-Cp-alkylether, aryl,
aryl-C,-Cyp-alkyl, or C,-C io-alkylaryl-C, ~Cjo-alkyl;

B is a divalent radical selected from Ci-Cyo alkyl, C,-Cyq alkenyl, Cs-Cip
alkynyl, C;-C;o hydroxyalkyl, symmetric or asymmetric di-Ci-Cyp-alkylether, aryl,
aryl-C-Cp-alkyl, or Cl—Cm—all{yiaryl-C]—Cm—alkyl; and

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 repeating unit

which forms the ionene polymer backbone,



et her, wherein conponents (a) and (b) are present in a

wo 209Y8{gi stically mcrobicidally effective conbined
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amount to control the growth of at |east BREUS2004/006861
m croorganism 5 2. The cogposition of claim1,
wherein the ionene pol yner-conprises the repeating
unit of formula (1): RL RB m R2 R4 XZ wherein R, R2,
R3, and R4 are identical or different, and are

sehgped £ r o Cl-C20_al kyl optionally
subst |0t(ﬁf1ﬂ}t0 éé{cli&vre ftcﬁglépxﬁ]gaeg'tetn%ﬂé“ PRy BRrés i @}F@g,pﬁlnghralgae, or
ek ¢eRbs onal |y substituted on the benzene noiety
with at |east one C -C20, alkyl group; Ais a

di val ent radical selected fromC -C o alkyl, C2-C o
al kenyl, C2-C,o alkynyl, C-C o hydroxyal kyl,

Y RERdofmip6si teic..di,-C.-C o-al kyl ether, aryl,
?)5/ ar y{n_p %lt?{& cg_%m y’| ‘?’heg‘}"g lﬂl?%r 20 alkyl isysubstituted with a}i least
Gihe-Hgtioxakkyup.aryl -C - C, o-al kyl; B is a dival ent radical
selected fromC, -C o al kyl, C2-Cl0 al kenyl, C2-C o
al kynyl, C,-C, o hydroxyal kyl, symretric or asynmetric
di-C,-C o-al kylether, aryl, aryl-G-Ci o-alkyl, or
L The€canmkitigs ar himQ, ¥ : L X2- ] di val ent
counter ion, two mmg?@h%gusﬁp%rmt?do%?‘e fnzgpe moiety
Witheat tehd nea®,-@y, alRf gRp.yval ent counter ion sufficient to
bal ance the cationic charge in the repeating unit
whi ch fornms the ionene polynmer backbone. WO
62?(1)}104/ 080176 PCT/ US2004/ 006861 -30 3. The conposition
of heepmpasitibn ofdla@me], WhdrdiethBidhk | i s .bacteria,
fungi, algae, or nixtures thereo .r@aiﬁd?ﬁ%‘)ss"hnwd'
conposition of claim2, wherein the CL-C20 al kyl is
substituted with at |east one hydroxyl group.

¢ composition of claim 1, wherein the halogenated diphenyl ether is 24.4°-

trichloro-2'-hydroxydiphenylether.
8. The composition of claim 1, wherejn the halogenated dipheny! 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,

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

1.30 to about 30:1.



5. The conposition of claim2, wherein benzyl is

wo Sbagizt uted on the benzene nmoiety wth at | east one
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g -C20 al kyl group. 10 6. The conpositi on F&/USPH#A6E61

wherein the ionene polyner |s capped or cross-linked.

7. The conposition of clai mM!l, wherein the hal ogenat ed

diphany, her i.5,2,4,4' - trich_|oco-2'-hydroxyd

i plﬁe nyl Jé){ Eé@%"fé Clgint S Staighs rtiefof ) & () I, from about

"‘ﬂ%‘rtﬁhﬁbuw? hal ogenat ed di phenyl ether is triclosan.

9. The conposition of claim1, wherein the weight

ratio of (a) to (b) is fromabout 1:99 to about 99:1.

0 10. The conposition of claim8, wherein the weight
1.30 to about 30: 1.

radi ) ) i s from about

v 05 BB lioh et b bages K. i R s ehbmeihyl 4 i
cqmpesiddenf Gl 5 eipn the weight ratio of
(gmt o5 (%I;P"@#é’F?%%%ﬂam%f?g'about 2:1. 12. The
conposition of claim2, wherein R, R2, R3, and R4 are
each nethyl, Ais s -CH2CH2OCH2CH2-, B is - CH2CH2-,
and T conpdsiadnlc . PQesi £t on of claim?2, )
wherein. ) RZC,)FCF!{%% zéﬁﬂgrﬁ%olgpg{’e%cﬁ"qrﬁt ARy |cachpngtlyl, A is

~-CHAGHOSHICHDS is -Buc$y. - »erand X - is 2Cl-. 10 14.
The conposition of” créws\ﬁ?&rei n R, R, R3, and R4

are different. 15. The conposition of claim 2,
wherein R, R2, R3, and R4 are the sane. 16. The
daérifhe sorhpositionbf i b MdreinRERRIY Aqips 2 (G- C20 al kyl
and Bis a C, -Cl10 alkyl. ’15 1’7@‘%8"‘“’6‘ 8%i tion of
claim2, wherein Ais a C2-Cl0 al kenyl.

15. The composition of claim 2, wherein R!, RZ, R3, and R* are the same
16. The composition of claim 2, wherein A is a C1-Cao alkyl and B is a C;-C) alkyl.

17. The composition of claim 2, wherein A is a Cp-C)q alkenyl.

18. The composition of claim 2, wherein B is a Cs-Cyp alkenyl.

19. The composition of claim 2, wherein A is a C2-Cyo alkynyl and B is a Co-Cio

- alkynyl.



wo 2@k
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18 The conposition of claim2, wherein Bis a C2-C 0
51%2 20 19. The conposition of claim?2, wherein A

s a Clo al kynyl and B is a C2-Cl10. al RGKYE2004D68061

2004/ 080176 PCT/ 11S2004/ 006861 -32 20. A nethod of

controlling the growth of "&% | east one mi croorgani sm
medi um suscepti bl e

r o material, or

%'% “GH’R§IB§E°&1%H# 8§ Hi5regamibrh at devet enstihiotborgassmpiin of ng
alg,glaumgJ gma] ch)d uct terial, or mediumthe

FICOR 8RR AsieptiRle Jq attmkrhytairavtaniont tho niethng
t ast one m croorganismin or on a
p@@&ﬁ&fg\,’gﬂ"%{m ea’ffr‘:’c{%f)tr MRl hresd e pashresition efclaig k. by
a mcroorgani sm the nmethod conprising adding to the
product, material, or mediumthe conposition of claim

2. cl ai 0, wherein the
ml Crg%gretggtﬁ Pgﬁc‘)nﬂgl?%a&: 61“7‘ Hn o% &h @ast Ol gﬁréoon gmismlip or on a
?}o?ﬁﬁdt' rlﬁﬁer ah %(‘ %%dlum d';usc n;])tﬂ)i PE ! hOd O% m(iﬂl-fgclagngsgh |tg1g§;t§;dn

he materi al or
adhe |ves coatings, ani nal
Lo AL o p ORIy SRR o T

met aI vvor king fluids, pet rochem cal s, pharnmaceuti cal

formul ati ons, as cool ing water, recreational water,
c._ surfact ants

Ty Fhe meth&y 86 clzmnn’@r@i]el Sh leerxﬁigl%b Cnaa:]%rlglgst ctep%ff‘:qgé #lgae, or

fornulations with cationic sur
miatueds thewdst € wat er, pasteurizers, retort cookers,
cosnmetic formulations, toiletry formul ati ons,
textiles, geological, drilling lubricants, or
agrochem cal conpositions for crop or seed protecti on
220TAmetlidveof@din @0, @hersih Me g Onial rial
mediumis in the formof a Sol g@%{eﬁiu %‘@PSPBR WB?*F
chips ligiten paiots, latiea] dihéspis, c8Rings] AGIMG OIS of claim
Zéalgl\ﬁher ein the Cl-C2o al kyl i's lsubst It utnlclemggr]{/c\ﬁ”?lhpaa‘\’f:r
mi or, oneallvpdirgx fidgr patocheidalOOdaRB0d.(0a1

PCT/ US2004/ 006861 - 33 ki @l formulations,

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

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 elaim 21, wherein the C1-Cyo alkyl is substituted with at least

one hydroxyl group.



26. The nmethod of claim 21, wherein benzyl is

wo 26048d1v¢ uted on the benzene noiety with at | east one
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Cl-C20 al kyl group. 5 27. The nmethod of cP&al’/HE2p1/006861
wherei n the hal ogenat ed di phenyl ether is 2,4,4'-
trichloro-2'- hydroxydlphensﬁether 28. The method of
cl aim 20, wherein the hal ogenated di phenyl ether is
triclosan. 10 29. The nethod of claim 20, wherein the

' is fromabout 1:99 to
\21%60 gF by 'bgt%d Oq:?%' %Jaé'h?{@l’ G OE sehstiuted 20 the\hhrerrei moieth evith

wWeidht, gété a to (b) is fromabout 1:30 to
about 3 mi@%f " The nethod of claim 20, wherein

t he MEIght ratio of (a) to (b) is fromabout 1:2 to
about 2:1. 32. The nethod of claim 21, wherein R, R2,

CH2CH? CH2CH2
33; gﬁ@%e,ﬁ%d Q}rf,ec!a%ﬁlgla g/gere% %ahaiogggitedm@emétm inf, 44 -

@MMdﬁilmdn b@h@“ and R4 are each nethyl
Ais - (§% B |s -CHQCHQ and X2- is 2C1-.
WO 2004/080176 PCT/ US2004/ 006861 -34 34. The net hod
of claim?2l, wherein R, R2, R3, and R4 are different.

38 Thd hethoRs g, ; r v R , and R4
are the sane. 5@%%‘/% %‘ﬁ?e&r‘%‘{"ﬁ&%%gﬁ'l’émﬂﬁﬁ‘@szﬁ@ﬁe. n A

is a Cl-C20 alkyl and Bis a Cl-Cl10 al kyl. 37. The
nmet hod of claim21l, wherein Ais a C2-C7o al kynyl and

B. The meth@dt Zlc@inn b YWh¥kin thedfei, ot = F@ot m% I QJ) Lﬁ%‘%\iggotéllﬂ?g%

spoi | age of a product, naterla
m@hnﬁﬁrborganlsn1selected fron1bacter|a, fungi, al gae,
or m xtures thereof, wherein the method conpri ses
adding to the product, material, or nediuma
conposition of claim 39. The nethod of claim 38,

3 Breangthod |9€ claiat 200 Whdreih the SRAMS radlo o (9 B>(b) is from about 1:30

to about 30:1.

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

about 2:1.

R . .
32. The method of claim 21, wherein R', R? R?, and R* are each methyl, A is

~CH:CHz CHyCHy-, B is -CH,CH,-, and X is 2CT-.

33. The method of claim 21, wherein R', R2, R%, and R* are each methyl, A is

- -CHxCH(OH)CH,-, B is -CH,CHa-, and X2 is 2CT.



15 40. The nethod of claim 38, wherein the hal ogenated

““)ﬂghﬁgﬁ@yl ether is 2,4,4'- trick Toro-2'-1hydroxyd
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enyl ether. 41. The nethod of claim 38,° 280400¢30k

halogenated di phenyl ether is triclosan. 20 42. The
conposi tion of claim 1, whErei n sai d i onene pol yner
conprises the repeating wunit of fornmula (11): WO
oHrastrdef grirLlsterin R, 8 06l 16 ak dif @Rl (11) |
A-N+ wherein R, and R2 are identical or different,
and are sel ected fron1hydrogen C, -C20 al kyd

?t onallgﬁéwgstltuted F at feast one hydroxyl

3- 5 meghp YEL vhpreindhaRl R sob &f it dtesenon t he
benzene noiety with at |east one C -Cso, al kyl group;
5 Ais a divalent radical selected fromC, -C o al kyl,

C o alk C, -C, o hydroxyal kyl ,
& Prfed GPAs b B Qi lod akddy ot gty |

aryl-C,-C o0-alkyl, or C -C o-al kylaryl-C, -G o- aIkyI
and X" is a nDnovaIent counter ion, one-half of a

r.a fractlon of a polyval ent
1, 35 BMhoR ¥l v Ao GedCombmyiingd B sed Gris alfral.ge
of the repeating unit 10 which forns the ionene
pol ymer. 43. The conposition of claim1,. wherein said

98006061 ROLY Pl QNI I ses .a repeating unit of formula
(i 17 80 BPlen i FRIE R, St matepingr megfum caused by
microorganism selected from bacteria, fungi, algae, or mixtures thereof, wherein the

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

I.

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

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 dipheny] ether is triclosan.

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

unit of formula (1I):




I 1 Chi C $3 XI WD 2004/080176 PCT/US2004/ 006861 -36
CH3 /N /N CHZ-CHZ X 2-, Qs

WO z@ﬁ&ﬂps&'ﬂ% CHz
-(CHR )t,-, -CH2--CH=CH CH2-, CH2- CH2- O CFIQ/UQ}I{Q:UUG,GSGI
CH2- CH( OH) -

10

CH2-,or Ho x L _Il' I -(CHR
)"-NNCG-N(CHR )"-; and OH’® HOHI | 1111 This
SCH2-CH CH2-N- (CHR )n-N-G--N- or | it X- R OH I |

(CHR7R *-CH2- CH.CH2-;., P X wherein n and p are

i ntegers and i nflepeidently vary from2 tol2; each R
is independently hydfogen or a |ower alkyl group
(e.g., Cl1-Ch a 9F)+' ein the alkyl 5 group is
unsubstituted of suypskitufed; X2" is a divalent
counter ion, t nonoval ent counter ions, or a
fraction of a polyvalent counter ion sufficient to

bal aneBetih®' .Gl RBWeGdentical or different, and are selected from hydrogen,
Cy-Cyo aikyl oPtionally substituted with at feast one hydroxyl group, or benzyl
optionally substituted on the benzene moiety with at least one Cy-Cag, alky! group;

A is a divalent radical selected from Ci-Cio alkyl, C-Cyq alkenyl, C5-Cyp
alkynyl, C,-Cyp hydroxyalkyl, symmetric or asymmetric di-C;-Cjp-alkylether, aryl,
aryl-Cy-Cg-alkyl, or C;-Cw—alkylaryl—Cl-Cw-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

which forms the ionene polymer.

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

unit of formula (I1):
+R—B'+ am)

o
whereinRis  —NY—Q—N+— or

I |

Chs CHy 3>



charge in the group R, and X- is a nonoval ent counter
WOZOPB; pne-half of a divalent counter ion, or a
fon of a pol yval ent counter ion suf FRCIVESAR0-4{005861
bal ance the cationic charge in the group B . 0 44.
The conposition of clai mi@g: wherein R is hydrogen or
a C1-A4 al kyl, is 2-6, and pis 2-6. 45. The
conposi tion of X3 ai 33"‘ ere,®HR is hydrogen or
methyl, nis 3, ﬁfvxo 2004/ 080176
PCT/ US20114/ 0068 37 46 met hod of controlling
the growth of at Ie i, -OPf; mc oorggplsmln or on a
product, material, or rredl fim susceptible to attack by
a mcroor gmmcmg—mmg-mwp@_s& %_addl ng to the
product, material, or mediumthe conpoSition of claim
42. vﬂﬂz—ﬂfhetmnm:}gf-mqm; eldi,Ractiftano-ent b of at
| east one microorganismin or on a prod ducf, 'materi al ,
or medi um susceptibl é tQ @#Mtack by a mcroorgani sm

the method conprisidg Bddlk ng to the product,

materi al , or‘MCCﬁﬁpﬁkﬂm ol claima43. 48.
A net hod for preventing sp0| | age of a product,
material, or um ca Sed by 10Hn croHT gani sm

sel ect gq, fr fun i . all m xt ures
t her eo V\,herzel A %I 0‘|’i’£%‘§e“sNaddr ng to the

pr oduct mat er i aI , or d| ugpa conposition of claim 2
49. A 'mst hod for preventing spoilage of a product,
material, or nmediumRaused kg 15 m croorgani sm
selected frombacterla, fundi, algae, or mxtures
t her eof , V\heT'éWﬂnrreN*‘lﬁﬂhU@}beﬁﬁﬁ—ses adding to the
product, nmaterial, medi um a conposn tion of claim
42. 50. A nethod for pr eV’/gentl ng spoilage of a product,
mat erial, or nedium caused by 20 m croorgani sm
whessinat ad # ewsnintsaes end andepeanigitly vahygaém Do NXEAHEY s
t hereof, wherein the
mdependentiy hydrogen or a lower alkyl group (e.g., Ci-Cyz alkyl) wherein the alkyl

5  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;-Cy 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 pis

2.



met hod conprises adding to the product, material, or

' i onposition of claim 43.
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46. A method of controlling the growth of at {east one microorganism in or on a
product, material, or medium susceptible to attack by a microorganism, the method

comprising adding to the product, material, or medium the composition of claim 42,

47. A method of controlling the growth of at least one microorganism in or on a

product, material, or medium susceptible to attack by a microorganism, the method

comprising adding to the product, material, or medium the composition of claim 43.

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



