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Applications This application clains priority from

U S. Provisional Application Serial No. 5 60/833, 160,
filed July 25, 2006, which is incorporated herein by
reference inits entirety. Field of the Invention The

R SR

of the f0||OMAno properties: |OMIVO|atI|e organi c

Caesdig eiodRelated Applicationssi ti es, near 10 neutral to
aci di ¢ pH, and ood freeze- thaMIStabI|Ity The ne
f or rrulT&4S aﬂ@wavormcﬁmmw RrieriSY T (hSuProfiton ApRlication Serial No.
addi tignal biaocides, are advantageo for . )
e, B0 e 115 65300 e R GFDOI Y B R D RF T 1 ettty
cosnetic,- and personal care products for controlling
ﬂhﬂdoﬂﬂﬂdﬁhﬁﬁdnﬁicrobial growm h in those nedia.
Background of the Invention 15 BIT, as shown below, is
a wel IThendnwentioocrediges at stbk Héaideu sfodndutisnsa whichhbeontain  1,2-
of years to protect aqueous nedi a agai nst
rticorioghigzalisdrene HBITDIang pblaglyesls.aThé-urw farmalions exBibit one or more
is a preferred in-can biocide to preserve the acrylic
afdhafelidwing ppaperties: lonuydatia Srganic eatbangt(EV@ESplaw yigcosities, near
of time. O / I NH 20 BIT Even though BIT is used to .
prestrelcte apidifcrflsndiegpa fraerar thaw siabitine b ks wsyi foamulagiens %fg%IT’ with or
and deterioration, BIT has a limted solubility in
ViUt oge PT BigEe Aditienal biggides. BEseRflvapiagrous B se g lfﬁii% Fplpt, coating,
the formulation of BIT. U S. Patent plication
26t5Byro 2R storking; Huids.gaymshinl fcapersipe ettt & fRatrolling the

revi.ouys at -
pundesxre micro lirgItO%Vﬂt] ?ll ngéevmee l&?e pr Obl em by 1

Background of the Invention

BIT, as shown below, is a well known biocide that has been used over a
number of years to protect aqueous media against microorganisms including bacteria. For
example, BIT is a preferred in-can biocide to preserve the acrylic and acrylate paint

emulsions for an extended period of time.

NH
BIT
Even though BIT is used to protect aqueous media against microbiological spoilage
and deterioration, BIT has a limited solubility in water. Various methods have been

developed to improve the formulation of BIT. U.S. Patent Application No. 2005/0220830

("the '830 application”) summarizes the previous attempts to solve the problem by.
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WD 2008/ 013784 PCT/ US2007/ 016597 devel opi ng vari ous

formul ations of BIT. The di sadvantages of those BIT
woaowswiamsi ons i ncl ude presence of anines, | acRCofUSk@n016597

tenperature stability, too high a viscosity to pour

the sol utions, high pH which can cause pH shock when

added to latex or to other applications, and presence

of high amobunts of volatile conponents that result in

oSS e BpbaSbBEE' e SRRl s
VRS PSP R AR SRR Shliny b p
T 86 A0 W, e 400 A0Vt B8, or 1 ot
PR 0 i R BR800 B, Bt i voc

"Reite L ESuEHohOr MUl ation has 20 wt. % B T, 70 wt. %
PEG 400, 2.1 wt. % sodi um hydroxide, and 7.9 wt. %

vat er .y $h@atehfMYieslidnONBU 2804/02880 Cdisdice@th thieul® pH, VOC-free
stable at tenperatures as low as -20 C for an

316 Q00 REmARLibP Sorfpriding®h efftcHieuhagh o0 BIT Repdtithfie glycol ("PEG™)
based BIT formulations is that the fornulation has a
167 ho@aetar Wes@RSIMY) of Boh{"ghier400Ms 0pShéry. @f ptdferddl formulation is
formul ati ons 1s disadvantageous for handling by the
eddthpesar ofodbouh 0. 1BI0TwE.o% IBITabbeun 20 90eei. &b PEGa400aarldov3 wt. % alkali
tenperature. Therefore, there is a need for stable
binexal lsheiréxodaahdbabonn6- lisrwtn@awatere The mbsttprefanediformplation has 20 wt. %
ranges conprising effective concentration of BIT or
0B r70bivo cdod BEG-HER, 2xhithi% sbdiwm hydseddd,tand T.9wivO%s, water.  The
and stability at |low tenperature. 20 Mre o
sipguovadctarhylationseare stated e be stabledatf mpgrapyrefups levaes i-2Q C for an
systemto solubilize BIT, wth or wthout one or nore
aekiended periodnfdimedes, in a near neutral to acidic pH,
that has a relatively |ow viscosity to facilitate )
easy péLﬁfMﬁ‘gﬁC!ﬁfOft%PEéH?Pi hesed BREG formyiasionpis thateths dorgpulation has a
l'ow tenperatures, and that has |low or no VOC |
chigheruistosityr sEhenigher iscaaity jof he) BUE rformylaugrs is ffisadvantageous for
SUMVARY OF THE | NVENTI ON 25 Accordi ng Lyo one aspect of
t handling by, thesad-ugerrof tha BH: foppulpon gspRATlY Rt @ A% TR Sn
ef fective anoynt of agg'oci e, . . . ' -
1, 2- beRbreinisor A fee b g bieice fpmulatis iy g el to acidic pH
| {'a%gel:sd cor_ngrising effective concentration of BIT or other biocides that exhibit low
viscosity, low VOCs, and stability at low temperature.
More specifically, there exists a need for a liquid carrier system to solubilize BIT,
with or without on.e or more additional biocides, in a near neutral to acidic pH, that has a
relatively low viscosity to facilitate easy pouring of the solution, that does not freeze at low

temperatures, and that has low or no VOC components present in such liquid carrier system.

SUMMARY OF THE INVENTION
According to one aspect of the invention, a formulation is provided comprising an

effective amount of a biocide, 1,2-benzisothiazolin-3-one (BIT), and a polyglycol liquid
-2
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(I): RO(AD"-OR, wherein nis 4-25, preferably

woe-20@/015mue preferably 6-15 R and R are PCT/US2007/016597
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i ndependent |y hydrogen, Cl1-C3 al kyl groups, O=C-CH3
group, or O=C- C2H5 group, and AOis a) CH2CH2O, or b)
CH2CH20O / CH2CHMWe- O bl ock or random copol yner; with
provi so that when R and R are both hydrogen, AOis a

bl ock AC i

R N T T R
I ' it t 58 W~ _

B3, 0 PRt L 00 0t o o

. | § . . . andom

Fé%ﬁgl%%@g%%( Iﬁg)e i P EW}EE}Q@, b S *t‘i{zcﬁ%pfdrﬁéﬁnw@bk%bk or rand

and watefr. 10 According to another

' li \ { ' ti ii$ 8 Block d
g

RELMGh¥col of formula (1), less than 5 wt. % of
apta% nmet al hydroxide, and less than 30 wt. % of

wat er -Acl:&dﬁ%gtoem{@rrﬁﬁ t Of tehBivéntioAN tHeORquid Rerriet GEd che block or
carrier is -0 (CH2 0O 6-CH and in another

e EBpBlymek RGth! rhéty ighnGBIWIL @ ofICGH,CH,O.
I\/E-O(CI—|2(¥H20) 6-0OCOCH3. In a further 15 enbodi nent,

the | iApdbidinpotolyiefhndtier Mepdot 61GiHe Gin2adidig tkdfonulation further comprises
Me- O (CH2CH2O)n OH with a nol ecul ar wei ght of about

Anhli rhétalaiyaidxede aadivetirment, the liquid carrier is

formula (1): RO (AO,,-OR, wherein nis 5-10, Ris

pr opy | A toi anothydasper of tharioveAGon, shafdpr@pad@n ¢qmpyises about 0.1 to
di fferent enbodinent, the liquid carrier is formula ~

(30) wt. R ©F BED) 4bo@ KO fo 8 evteTorofrpolyglygoll of formuladDRIesg ghan 5 wt. % of
both 20 propyl groups, and AOis CH2CH2O. | n anot her
eatbdioinerelitydogxiden and lesscthan Shwtt%hef wWaevrul ati on conpri ses

15 to 25 wt. % preferably about 20 wt. % of BIT

about 180 GTEBAient of Gl TerIopCHECPLY BT, 1S MeRH GH2CH20):-OH

to 4 w. % of NaCH, and about  15-25 % of ter.

AEEaR anether snpdimentHbe liquiderarries fis M (i 4‘_26%‘99%‘13- In a further

SR L5 B oS ESE e L pcron o

It HAURHY PETAPLRN Tibhe (OMT). ol Utaral dehyde,

-3 In another embodiment, the liquid carrier is formula (I): R-O-(AO),;-O-R’, wherein
n is 5-10, R is propyl and R’ is hydrogen, and AO is CHCH2O. Ina different embodiment,
the liquid carrier is formula (I): R-O-(AO)y-O-R', wherein n is 5-10, R and R' are both
propyl groups, and AO is CH2CH-O.

In another embodiment of the invention, the formulation comprises 15 to 25 wt. %,
preferably about 20 wt. % of BIT, about 50 to 60 wt. % of Me-O-(CH2CH20)s-OH, about 3
to 4 wt. % of NaOH, and about 15-25 % of water.

According to a further aspect of the invention, the formulation comprises more than

one biocide. In one embodiment, the biocides are 1) BIT and 2) one or more of bronopol,

methylisothiazolinone (MIT), chloromethylisothiazolino'ne (CMIT), glutaraldehyde,
-3-
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WD 2008/ 013784 PCT/ US2007/ 016597 ort hophenyl phenol
brom ne contai ni ng bi oci des, or formal dehyde rel easers

woeurals/as’sid- and O formals, or m xtures of theBeT/US2007/016597

bi oci des. I n one aspect of the invention, the pH of
the fornmulation is between | to 10. In another aspect
of the invention, when a second biocide is added to
the forrmulation and the 5 second biocide is only
stable in acid c I3 the.pH j
N- and
T BB R g s, Bl BRI Qo -

L j pyention, the viscosity of the
%&%%ﬁ?gﬁﬁﬁe@gﬁﬁégﬁf&g%ut 20 to 200 m®/ second at
25 C

b .
25 © p elgeatlogehunesy et A0 R osber o 10

%notl]xg‘ Js?elc? RPHRGhveATBR Whela delbnd lﬁ%&ﬁé §sOfiided Rthe formulation and the

ormul ation conprises less than 10 wt. % of volatile

QUQRAA biockRNPORS stableGh 8@ BRSNS telpIROF the WrmulhiBh may be between 1-
vol atile organic carbons, and nore preferably |ess

hba@ﬁ§mmﬁbe&@£ﬂguﬂ¢atile organi c carbons. In yet

anot her aspect of the invention, a method is provided

to makg yar ArdilEr lagiecObf the Gfention, NBe aRcity &F tthe/ €ormiatioh is between
of at |east one biocide, 1,2-benzisothiazolin-3-one

(@Bbdt)20 to 200 atis/s2cd at @b YCQ breféraly Bemaen avut 86 t6 V00 mid/s at 25 °C.,
(1): RO(AO,, OR wherein nis 4-25, Rand R are

hiyitl g€ PrefetAbl{CBetakdey 40 gr8Bups:’/s B-15-CH3 gr oup, or

O=C-C2H5 group, and AOGis CH2CH2O, or CH2CH20O

| CH2 CHivianGihiadl aspéct of threcinvkowion.apo Formutationicomprises\i¢ss ghan 10 wt. % of
that when R and R are both hydrogen, AO is a bl ock

ovolatda origamic eprbbysypreferably dessgitandawt. Jo npyalatile greagigdiarhgns, and more
the biocide to the polyglycol- to forma m xture, and
girefierabhyglessithamd wt. 9 ef volatilo prgghissaddenaind pol ygl ycol . In

anot her aspect of the invention, the method also )

i ncl udeyehantitreg aspechpiie iinveatien. a Methedis ReViderjogpake a formulation
water to the m xture of biocide and polyglycol. In yet
avotaiing 48 s&leetivr amonnt of b fastorne hipgid %e%zaermﬁogé%m (BIT),
addi ng an acid*to adjust the_ pH of the f | atiaon t .
| angls phyglyop) ligyid carrigh pf formpla (Qc ilﬁor@‘?%aﬂ-ﬁf:w Pl n 15425, R and R

R ) SO LS %, 04t S0 Ok D Sug, gnd 20 i
d&:IS-I(Z: Iplzs(sj,r gr' i—Ig'CHZO /CH,CHMe-O block or random copolymer; with proviso that
when R and R' are both hydrogen, AO is a block or random copolymer , the method
comprising: adding the biocide to th;e polyglycol to form a mixture, and stirring the mixture
of biocide and polyglycol.
In another aspect of the invention, the method also includes adding an alkali metal
hydroxide and/or water to the mixture of biocide and polyglycol.
In yet another aspect of the invention, the method comprises adding an acid to adjust
the pH of the formulation to less than 7. Preferably, the acid is lactic acid.

Other exemplary embodiments and advantages of the invention may be ascertained .

by reviewing the present disclosure.
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are described in connection with its preferred

enbodi nents. However, to the extent that the

follow ng description is specific to a particular

enbodi ment or a particular use of the 5 present

techni ques, 1 thilsas BHORAERA 18R Ok it ARHNFGI! v and

nmerely providés~g concrse descrrpti o o t1e

exenpl.a odi cor di ngl . pnyent i oG 4 S: :

ot | e ATB e EiE dBRoH, B ook BrbHERbIR thimvention are
Q\%%c(myed %”cor(r%u?&{ gn{: HE adrEPéﬁQJ kl%g%dl&ghﬂgd ov@évlar, to the extent that the
alternatives, nodifications, and equivalents falling

WhidWile ¢ i £i0to G SNERCb B E e f th
heltrkseb}“ﬁfg %gcrm#gslg%g?ﬁérﬁse&g?‘g?ed, g?l perce%ﬁ%{;es, uee oF T

@res@ﬁtﬁte@ﬁni&@ésgﬂéiSQQéﬁH’e(p& bdadsRbde ¥R, UM maElyt PRvides a concise

0
formul ati1 on. "viscosity" 1s nmeasured usinga

kb@ighioldb eleAreRpRAPithbGfiet. SABSIAREIP! thainveRtionisH06limited to the

t he obtained viscosity is expressed in mm2/s. The

Vgpe&iAE iehiBbEimens ERORAlRIWY HuP rathert BleCinbétitioh iHé1udd3 all alternatives,
transforns the tine residence of the fornulation into
amydifiEAfnt, Yana eqiiedlentd falipevithin tatthle8 cegegdihcCappanded Rlaims.

(VOO)" neans the anobunt of organic carbons in the

f or nul &¢ wsed hedeirch is volatile and i s nmeasured

according to'the EPA Method 24. It consists of adding

to a pUdessaitifreiie alatedi nill perdémiges, %nat by ayaightbaseid on the total weight
formul ation (about 0.5 grans) and about 3 grans of

vefttee forbkatidn.sh is then placed in an oven equili brated

at 110 C for one hour. The dish is then renoved from

t he ovBr ‘Mistogitydde theaswresd whdngsi Sehast Ublkelelideswapiplgry viscosimeter at 25
cooling to the roomtenperature. The dish is wei ghed .
agains ha@btained \ricotitris enprewsed irhmm fso g Viscpgimetes is gpanected with a
determ ned. The pH is measured using a reference KO

psalatlater Whigh transfierms|the ime gRsiderceof thefogpulgtionigiqys wiseqsify number.
measur ement using buffer standard sol utions og pH 4, )

pH 7 ahee piglatide preapic cribopdVOSa” means theamqpat P organic carbons in the
neasured at , room t enperat ure. 35 Th

stoampfapipy whickyis valaglegnd jrpgasute ﬁ&@%&?’féé‘?e thegipa Mﬁm?‘*- It consists
S SRE AR YRl RORMRL 8 RSB at g R R0 g

bXnd 5b50ut 3 grams of water. The dish is then placed in an oven equilibrated at 110 °C for

one hour. The dish is then removed from the oven and placed in a dessicator to allow
cooling to the room temperature. The dish is weighed again and the VOC content of the
formulation can be determined.

The pH is measured using a reference KCI pH electrode. The electrode is calibrated
before any measurement using buffer standard solutions of pH 4, pH 7 and pH 10 from
Riedel de Haen. The pH is measured at room temperature.

The freeze-thaw stability test is a 5-cycle storage test. One freeze-thaw cycle

consists of placing the formulation samples at -15 °C for 18 hours (freeze step) followed by

-5-
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W t hout any shaking for 6 hours at room tenperature.
woheosgasqshes are observed at the end of the freeaiSn®7/016597

and of the thawing step. A stable sanple neans that

the sanple is a clear honogeneous sanple free of any

visible precipitate traces or inhonbgeneous |ines.

The duration of the test is five days. 5 The invention

grtR g tSte | & ? 3‘15]&1% _Fg yé?_%)é 0219 e (?rgl;tgtlglg%%?%% Ofpp@ gamples are
?g%r\%ﬁt ﬂ%ﬁe&d F merf?éez i@ o 'of'jéh‘é T%‘@t‘:}h hQpbYd éﬂ%‘ﬁé f¥ans that the

Iowterrpe ature sta I n one

mﬁﬂg' et clehd mdrﬁb\é@ﬁg&ug’ns pRVigles o Bl V1§cﬂ§lé anle@ibit&E‘ traces or

certain polyglycols of "a preferre nol ec

QMgelceMW lifds. qlﬁ@\’iﬁraagﬁ)of fltest 8Fve bhgwn 1000,
preferably between 300 and 800. The present

for mubgt iiVERQYR POVIRS ol Hqhill Rafiierdysieml RS ﬂfrmmhﬁoﬂo-f at least one
fornul ati ons di scl osed |n US 2005/0220830. It is

FiseeRY 81E.Ad Thé BalitisiSisRehble) BndRdsyiday fstlirabfsealie pHLIvith low viscosity,
carriers of the invention, a BIT fornul ation, of |ower

Mb % 0AC ! ahd 16W aém Pt btnfeddtablility AR die @nfbiddinhadity thimentitincprovides a BIT
superior freeze-thaw stability can be prepared. The
Bbrmdlaionuwiah casn pblyglveols 0¥ @ piréferied melazdlaa neiphe QUIV)i of above 300
protecting against 15 mcrobial growth in aqueous

s ds shaat 008, préfeeably berwkat 3ehanda8@0. pAh¢ pres¢érfbynulation overcomes
advant ageous for protecting against mcrobial growh

ithe bairermings pditet Bfbfaormblatiosrdisclosed an USGROOSORREF34| It is discovered
slurries, cosnetics, household or personal care
ftbxtmgingtm@n@yglml&ased\/l{guiq enicr of the m\@mjonplﬂ %ITaﬁqgnulatlon, of lower
paper mill sanples. It has been denmpnstrated in

Esissapite nearpficutral ©, acidic OBk 1oy N QEsntand supgsior foss-how Gty can be
that a 20 wt. % BIT formul ati on provi des an 20

airepaged-ve anmount of biocides in paint applications. It

is expected that simlar concentrations of biocide

wi || bEeeBlEdpmpdations oefh the ‘é‘ﬁ‘ﬁ)‘?‘?"é‘ai‘”f’oﬁ‘@’ a{‘tag‘i?&}ﬁt‘F o‘i’roieﬁté“g against
m crobial growmh. The |Eyent|on utili g@g’ tarl
officrfishy IgéP"FéhO“t ARIVROYS. [Raseds Sé?‘?‘@%t i v ‘1 i ‘ﬁ §Out particularly
carriers to PrOVIde near, neutr to_acj

P ARIPERD el VIR S G OBIEGPia BT hﬁ%&% Biipt formulations
t t b L t f .the B | at

goﬁnﬁﬁésg,rghgﬁgf I I ?13{1%3 g‘P fll dgrg\r/néjae?folnang &y agfumlt?ons, metal
Z%g%tén%&m?% afid pUip a3a 5 g{aﬁecrj ohift sémple fslg Bgsb%éé: %g}gnﬁlés}éaféggé Example 2 of

E g%n Ezatr)e’nt %&Ec%[xglp lI\M). ‘%86’9522‘0@36’ I'tha’}t &S50 Uﬂa% Bi% f(ﬂﬂlqmﬂgﬁ Provides an

effective amount of biocides in paint applications. It is expected that similar concentrations
of biocide will be effective in other applications to control the microbial growth.

The invention utilizes polyglycols of formula R-O-(AO)n-O-R’ as effective liquid
carriers to provide near neutral to acidic pH BIT formulations with low viscosity, low VOC,
and low temperature stability of the BIT formulations. In this formula, n may be equal to or
above 4, preferably equal to or above 5, and more preferably equal to or above 6. In the

formula, n is also equal to or less than 25, preferably equal to or less than 20, and more
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or less than 15. Also in this formula, R and R may be
waypdsogersd a C -C3  al kyl group, a O=C CH3 gr orpT/US2008/016597

O=C-C2H5 group, and AO may be a) CH2CH2O, or b) a

CH2CH2O / CH2CHMe- O bl ock or random copol yner; with

proviso that when R and R are both hydrogen, AOis a

bl ock or random copol yner. In some enbodi nents, of the

gagéf&%ﬁﬂl hgﬁ to 81' @%th% lﬁrfﬁs@@tthﬁ 'f(gﬁﬂlﬁﬁ 'T@QMSI-& an@l Mydrogen aC-C;

oups:” I'n one e nent 0] e |nvent|on

F%x‘ilﬁrfl gmtoﬁgda b'—@ {;Pz%ﬁﬁ g2ty g‘%? %Pfé%@%@ rﬁa;clr)‘]!e W ¢l cino orb)a

r WGI of about 35 anot
CHM’e O & & and el Iyt WK pfoViso that whenRand R' are
d(éHzc:Hf Re DO drtthdoh ity bk, Wi pioiso that when R

Hoth lﬂg&ﬁ &y, dAggﬁna bRt &Otdnaoxﬁi‘ggbgﬂ erf OIn S¥AdRnfolifi®nts, of the
PEG 4 FI quid 10 carrier disclosed in US

ARO5MER, F08R0R' drdifotlsBSMtandiglyBlidyl ERsuptll ation will have

a high viscosity. In contrast, we have found that the

presengeomd emboditknR ofashes hhﬁlfehu@i,kﬁie Prefitfesl liqaid/ ofirrier is MeO-
the presence of CH2CHMe-O in the AO noiety wll

QOERCHYO -0 H Cc@ith he nvwleabs i wyighd of Bbdutf 850M(IMPEGHS0"Wé In another
specul ate that this may be due to a possible reduction
afmbddémerit1the rprefeaed liquidéalnien ds Meth€CHEOHE)s-OCQETH:. It is found that
viscosity is acconplished without conpromsing 15 the
e¥héncRend \R' afe bdtle hydrqgénd andAQ srCHCHAD, (b ¢xa2@1681h¢ RBGY400 liquid
absence of alkali). However, when Ror R is to

|caqngy displesedain GR 2@95/@@&8@0 ﬂmreaégpg@l’@f formulatxon will have a high
i nt ernol ecul ar H bondi ng between t he pol yg

nybassily-eln gentvagta wiehave feund ithat dhgopressnce of igaﬁd@nﬂl Befls shogalkyl groups
R’ roups. Therefore, when the anount of AO cha

Geifhe pesenice of GEGHMED nfle AQTROIeR) WIILEEHY TedHoe the viscosity of

poI I ycol s having short or R alkyl gro
WPTT Terpdatiooss We spswﬁ%tF|teatcf8rfp6'mérhﬂsd‘t%%ap&zﬂ8§)cfey% gion of the
%t{{% Céﬁ? ﬁ&@nﬁpé@%‘gé&c{nﬁgr Iviggc&}tlygs' zgc{c;‘,gmtgﬁ%eﬁw@xgut compromising

Ve G cesa?gﬁ‘?f‘ﬂfsﬁ{c%%*ﬁo i @Déﬁ?}l?%nméyrrw Lalkiik i e

t aboyt 25 wt f..thi |
gho?t © OWE Ve Wé\eRyF %ﬁ,gﬁuset(o%l ! S’uclpoaggn aclﬁggﬁov\é” tﬂt&z degree of

V@eﬂﬂﬂﬁpeglﬂ%hﬁ !ponapx%ki)l ?(véeﬁ%l’?e Oqgé%?ééﬁ ﬁé&:ule@ g‘gﬁsteg ﬁﬂ'lher compared to

or a ove,

ggljpéﬁ%rx{c&l R ﬁ&alﬁ)é.r%s Orﬁ%qu Wérﬁom df k@é]’ﬁlﬁrp&ﬁ]téﬁﬂn fﬂé polyglycol

Icient a lzer conpare to a nore -
formula (I) is similar, polyglycols having short R or R’ alkyl groups (C-C3) wﬂl have less

volatile components than polyglycols having C4 or higher alkyl chains. In one test, the
VOC content of MPEG-350 (R is a C; alkyl and R' is hydrogen) is measured at about 5.9
wt. % while the VOC of a polyglycol with R being C, alkyl is measured at about 25 wt. %.
Because of this, polyglycols with short R or R' alkyl groups (C;-Cs) may contain less VOC
and are probably less odorous.

In addition, when R or R’ is too large, such as C, or above, polyglycols are more

hydrophobic and therefore not as efficient as a BIT solubilizer compared to a more
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WO 2008/ 013784 PCT/ US2007/ 016597 hydrophilic
pol ygl ycol. A fornul ati on havi ng pol ygl ycol s based on

we4omrd3sigher al kyl groups requires nore cauBCTaSL®7/016597

solubilize all the BIT especially when fornulations
contain a high level of BIT, i.e. 20. % and above. In
one enbodi nent of the invention when AOis the block
or random copol yner, the 5 block or random copol ymer

ﬁg%fgéﬂlﬁg i){)ﬂ}g;ygol% b\a?orﬁ'thla%n h%‘/g% il rretQaF B %99(34 énd higher alkyl

e I nvention hydr oxi

g@%g%grsgﬁlg Y3hdic! tg solhﬁ*ﬁz@:ﬁtﬂe%lﬂsﬁédlﬁﬁ w@?lefoﬁﬁ!ﬂ%dns contain

erray e one or nore of hi um sodi um

%O%m%egsﬁhﬁfnng)’ﬁi%%éﬁbo@ﬂ Dreferably, sodi um
oXl

The al kal1 netal hydroxide concentration

Of t ey SReBodRRenfBY the @ndeﬁﬁ@n WhEDAS i®th¥tblockior random copolymer, the
preferably Iess than 5 wt. % 10 nore preferably |ess

HRRR oﬂréMiom%bpdlEm@r donipriiey merthingi SRt , % 3pCHLCH,00 4

wt. % of the alkal net al hydroxi de may be used. The

BIT conefnémBsdiMBntadf thd envientia) ailQll nigyl @rdxidecaridn@ater are used in
0.1 wm. % preferably nore than 10 wt. % and nore

REEBE fhnilation. eThd @kalilmett hydroxifie inBye bé ondrol rabdieaf lithilre, sodium or
bi oci de concentration is also less than 30 wt. %
poekaimbhydrbids thiapre2bably, . sofjunartydrzide. 1Thpr dkdi aistal hydroxide
less than 30 wt. % of the fornmulation. The BIT

conaamrhtiaut 6fothe iisvenies npydfeclessothyn S3bwtit%2preferablydess than 5 wt. %,
the fornulati on. The concentration of polyglycol

|maeraipetferably iless thapf wih &. | Imadintthesrembedigrent labgutge & wth%rof the alkali
10 wt. % preferably nore than 30 wt. % nore
pneshldrydivixiderroayeberusedh 40 wt. % and nost preferably

nore than 50 wt. % of the fornulation. The ‘
concerfiheaRlTosensentasioy g yles inventinn t!lawec‘a?rﬁitb% 0df Wt (7. preferably
invention is also usually | ess than 80

preechamb 1 Wte%s apg ampry prefprably, mosefhan 45 éYte f%aef §7he| fogqulation. The
than 70 wt. % and nost preferably |ess than

0,
JiogigkeconcetAiIoR i elﬁo leph éhalﬂeql?a'?’hlqﬁ’gprﬁ%ﬂbﬂyoﬁs%ﬁ‘al‘ ﬁgwt %, and more
formul ati on usually caonprises g@ﬁaf{]g, in so ferabl
é?fﬁ@ﬁﬁb%ﬁfssma‘héq) a/t a7ﬁd>f fERmYipos) SRAFSTRANRp i most prefertbly
pro ﬁ{? % g rrul ation. 25 One advantage of the
72,08 t§f Lo ﬁt‘ﬁg invention is their pH above |

b t d bi
tﬁe F PneRr oA el Ko Ll B orBieRy e g fiaae yhiiny more tran

10 wt. %, preferably more than 30 wt. %, more preferably more than 40 wt. %, and most

preferably more than 50 wt. % of the formulation. The concentration of polyglycol liquid
carriers of the invention is also usually less than 80 wt. %, preferably less than 75 wt. Yo,
more preferably less than 70 wt. %, and most preferably less than 60 wt. % of the
formulation.

The remaining portion of the formulation usually comprises water and, in some
embodiments, acid and water in order to maintain a proper pH of the formulation.

One advantage of the BIT formulations of the invention is their pH above 1 but less

than 10. When a second biocide is added to the formulation and the second biocide is only

-8-
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with pHless than 10 will |esson the pH shock when
added to latex or paint fornulations. The viscosity
of the fornulations of the invention is usually nore
than 20 5 mmR/second at 25 C, preferably nore than 30
S iti &P1-b! ly bet
%;e %00 ogc%m%xg d% p@%ﬁ ﬂg%ﬁnlﬁﬁtgn%%b%é’betwg h@?feﬁ@) y between

secon he viscosity o he fornmul ati ons

%fﬂrtgté? eAiﬂgefgﬁr{.llglgtiér?witﬁl le 1:]‘1?/}1 :m \J/iﬁslésséﬁ]ﬂ{é @hock when added to

/'secon C, prefera ess than 10

TR{ 566 GornftiidliongOr € preferably |ess than 80
nmP/ second at 25 C. The volatile organic contents

( VOCs)rnef vikddsit) WrMbeatdrRfmtiohs of &thé NvedHtioANisi GsudBy ahbi¢ than 20
10 less than 10 wt. % preferably less than 7 wt. %

FA/5RbAd BY B T, 3 f¥rabBShoretAdh 0 Ym?*/s¥edd att28€C, and more preferably
formul ati on. I n another enbodi nent of the invention, a

| R&¥e \thCATS fnln/sE€OndLE @6 I°CN THeNifoBikyn6f BE Tornanations ef die invention is
nore of other biocides in the same liquid carrier

Sl @imliySleRy @¥h 460l ma>/saed at 26UC] plefeirablytissl ihan (1160 amo’/second, and
the sane superior properties: |ow VOC, stable, |ow

\thie @sdfebly@dse thahB0Tiwa*/sscendat 250Ce of bi oci des may be
bronopol , mnethylisothiazolinone (MT),

chl or armetvoydtilesaighniazoitento AOCOMI e foghulations afdhe teention is usually
ort hophenyl phenol, brom ne containing biocides, or

flossnthhrd € il %1 piiefeaahdy tess theh 7awt. 1%, and dnade peaferably lesg than 5 wt. % of
m xtures of these biocides. An acid nay be used to

atlig égrmutdtienpH of the fornul ati on when there is nore

than one biocide in the fornul ation. The acid used can, .

be anylngngtier embadimens of thei inveatipn algwsyiscoaipy formyfation containing BIT
achieving the desired pH, i.e. a pH below which the |

stopns o meregef ethembiggidesyin the same HiavdcATries sysiem fsyproyided at near
a preferred enbodi nent, lactic acid is u%gg;siﬁﬁg o

| erutraktozasidic pfland thosameotipriigs RTEPerEest fou VEIS: SBRlCelfY Ypcosiy, ete.
the formul ati on. Upon renoval ﬁf wat er, |ac

pbhe e AU Mgt 8F nPIgFidPh ey i Ry BgpaRl- T ¥‘?38_9§%?’H"°"e (MIT),
o AR Re T M Byl MR somin
i el SRR e 5 B S o i
V%:Se ll;llgcicidesf 9An acid may be used to adjust the pH of the formulation when there is more
than one biocide in the formulation. The acid used can be any organic or inorganic acid
suitable for achieving the desired pH, i.e. a pH below which the second biocide displays a
good chemical stability. In a preferred embodiment, lactic acid is used since lactic acid will
not contribute to the VOC content of the formulation. Upon removal of water, lactic acid
polymerizes to form an inert ingredient. Lactic acid also helps in solubilizing BIT in the

formulation.
For example, it is found that a formulation having 9 wt. % BIT, 9 wt. % bronopol, 1

wt. % D,L-lactic acid, 78 wt % MPEG-350 and 3 wt. % water is stable, is low VOC, has
-9.-
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WO 2008/ 013784 PCT/ US2007/ 016597 | ow (or
and.

l'ight) color
has | ow, viscosity. The pH value is between 4-5.

wOheosras784 advant ages of this formul ati on are eCamSLon7/016597

and | ow viscosity. Simlar BIT/Bronopol fornulation
products currently available on the market are al
di spersions having high viscosities. 5 To prepare the
BIT formul ati ons of the invention, it is preferred to
L1, i pCi .he [ L qui ri_er :
308, @ defiptoa Bl BF7hEodd)? 9B BEC Tl B GBh (45 The main
r.d . . .al | f . ir .
e o o A e ) e ooy Ll Br1/Bronopol
i o e o i ol _
RERAER, okt Ul BHabIe kel o7 Spitio tving tigh
Us&dsities. prepare the fornulation, the resulting
formul ati on may have a 10 hi gh or darker color. For
| NSt an&Lprepi8 QY BEP iothRthtibAd BE IRt ihGshtibs, i@XPptefdWbelad all of the
caustic 1s added to the polyglycol first (or
Wi6Bdesab fit) deditdll id\8d cBidr dush asiNFIEGABS( o d niikiugd, stir the mixture,
some contact tinme between pol yglycol and caustic. A
| 43 viddter! if Gétided, 260la04 all 5f Pk afddedudtie, ififtéded] Dhe @ ltiar advantages of
i nterference when the biocide fornulation is added to,
Giubke b phRdisais (et the requitingtbiodide foppliiadat wilhisave B3oW lve lighter color. If a
i nvention can be further illustrated by the foll ow ng
ediffasehesediod i< osedapgirépase ths tfomiuationEdbavEiuRing fommulation may have a
formul ati ons of the invention with single biocide of
Biigh ar darpereqdore dForiinstanc chighes cplowidrfgrredatpamis gkpected when caustic s
MPEG 350 is obtained as Carbowax MPEG 350 from The Dow
201def eorthsapol yRlyqed first (Samst-wemsalsandghen @I BlisTadged apthg endgfter some
MPEG wt. % water caustic 350 Bi 20 3 57.72 19.28
Bonggt 3ing between pRiyslyrRk sad togrstisanPl kv &F dighisiralargist preferred to
1) a commercially avail able product ("Proxel (D, GXL" - .
aminiggizst eol@rdinterfgFrage when itherbiogids faprapjtiqn: §a?fj(é‘F% tRother media (e.g.
D) and 2) the nost preferred fornulation prepared in
abny HeFRPECHtPnE-he di scl osure of U.S. Patent

Application No. . .
PP The invention can be further illustrated by the following examples and comparative

studies:

EXAMPLE 1
Two formulations of the invention with single biocide of BIT are prepared with the
following components. MPEG-350 is obtained as Carbowax™ MPEG-350 from The Dow

Chemical Company.

Sample Nos. wt. % BIT wt. % wt. % MPEG- wt. % water
caustic 350
B, 20 3 57.72 19.28
B, 20 3 52.72 24.28

These two samples are compared to 1) a commercially available product ("Proxel®
GXL" — a registered trademark of Avecia/Arch) ("Sample No. D)) and 2) the most preferred

formulation prepared in accordance to the disclosure of U.S. Patent Application No.
-10-
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("Sanple No. D2"). It is found that if only 50-60 w.

wWoORofs/0PES®4 400 is used as a carrier, the 20 wt PCYUBROD7/016597

formulation will not be stable and will have crystals.
Therefore, a higher anmount of PEG 400, about 70 % is
needed for D2 sanple. Sanple Nos. Sanple wt. %wW. %
Liquid carriers wt. % Water Source BIT caustic Dt

| gﬁggﬁ}lﬁ ?@%ﬁﬁg@'ﬁo 5)?53 olt fo?ﬁ@%a@ﬁ%‘y 360 Gla, Qs P'E@} 400 is used

repar ed %of 7 fromthe

. FI ué‘agger WZOa\plpl%CﬁfT' %nuﬁatlgnewliloﬁét% Babit aidewill have crystals.

strafes the corrparatlve studi es on vi SCOSIty and

ﬁ"ﬂere)’gré Caol'ﬁ%ﬁe)f aﬁl‘i)mmllvf PEG-SHTRLSR 76 %d &Qﬁéd oM sdnhple.
tenmp. B | .53 B2 .47.57 Di 18396 12. 99

Qe mpreNGs? sﬁmae ORTUbAT] on@t. %sed gmuw&amibo agt. % Water
the |'iquidl caolcer . | Sapml e [NogausBd apd B2, exhi biit a

IILTL.TTPI OVWETT VhakHa LY ahBf W QZJ)KLabout 25

sanplé and| a @j&h ower Vvilscosity apgpfitRRnesyéd?
EG 400 PRsREg B T T o at T s [0 Fdlgy ! € eI oW 7

f
provi des opsgf aﬂtléms of a [conparative spgyoan the
freeze-thaw sgmpility between the formulations off the
i nvention [ 3anphess, Bt and B2) and PEG 400 based BIT

formotatTons, 'prepa ed 1N accordance to the teachl ngs
of US Patent Publication No. 2005/0220830 (Sanp
Nos. (hedplipving tabiillugrtss th samnagive sugics ﬁ%é‘ﬁc‘@‘%{ﬁa“&l{

sanpl es are

Viscosity at pH at

Samples 25°C room
(mm?*/s) temp.

B, 64.43 8.53
B: 47.57 8.39
D, 183.96 12.99
D, 229.49 8.25

BIT formulations based on MPEG-350 as the liquid carrier, sample Nos. B; and B,
exhibit a much lower viscosity and pH compared to 1) Proxel GXL sample and a much
lower viscosity as compared to 2) the PEG-400 based BIT formulations.

The table below provides observations of a comparative study on the freeze-thaw
stability between the formulations of the invention (Saﬁlples B, and Bj) and PEG-400 based
BIT formulations, prepared in accordance to the teachings of US Patent Publication No.
2005/0220830 (Sample Nos. C; and C;). The only differences between B and C samples are
that B samples use MPEG-350 as liquid carriers and C samples use PEQ-4OO as liquid

carrier. The weight percentages of the liquid carriers in all B and C samples are the same.

Samples Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5
B no crystals no crystals no crystals no crystals no crystals
B2 very few very few

no crystals no crystals no crystals crystals crystals

-11-
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sanples are the same. Samples Ccle 1 Cycle 2 Cycle 3
Cycle 4 Cycle 5 Bl no crystals no crystals no
crystals no crystals no crystals B2 no crystals no
crystals no crystals very few very few crystals

Aa =0 4

Tl ybb?ll s—Fit SJXQCZO‘OBJTU%%LL PET URZ0 77 01658 me C1 some
SOME SOME BONGv&GATE BONEGhHKST @l ScakuRt alls ciyehal S| crystals

cTysEats cfystars Cg 178 of re crystars nore 1/8 of
crystals npre crystals nore crystals vol ume i s nade| ofolume is
crystals [TmerecaHpds | mosheryyels ¢ morp aryetalsy morgicsysfals bd made of
in the table below. panple Nos.| wt. %BIT wt. % w.| %crystals

PEG 400 Wt. % water caustic CIL 20 3 57. 72 19.28
20 3 52.72 24.28 Cearly, the formul ati ons based on
MPEG 350 (B, and B2) display a better freeze- 5 thaw
st abi |THe\toapoyidosohi ahchéz aa dBpfaWd’Iiml tm iabl&sbelmhe n

B 2EQ0 1 o r\ lnr\i- Lt it od Ky DEC y.¥aYal
}: z CFE&-XU(I)_: wt. % water

ap ?@Q%!ib{?ﬁ) ot R i vien
coptai nghn MR Its e-xt—e.%t s g. '22* het

test. ARalh, IhIEFRUIa868Y/Gased Bn MPIEG-350 (BY ﬁhhcﬂBi)hﬁsplay a better freeze-
stability problens, a 10 fornulation in the '380

afpplvi s@dilitp Rofpared ltkﬁﬂ*xe&bmbllfoﬂtﬁtlauons %hed MAIHG-348Mis substituted by PEG-
Therefore, it is concluded that a BIT formul ati on

b tframn 'HPELppBibaAiona h.eC thet fatmulatimst Cil AndvCo. Bvenrehen crystallization
wat er than that used in a PEG 400 based formul ati on.
Todcsrsnimythé BAT Henmulawos eonthieing APEG-350, its extent is always rather low and

hardly visible. In contrast, the PEG-400 based formulations have crystals from the
beginning of the test. As discussed above, in order to avoid the stability problems, a
formulation in the 380 application must use about 70 wt. % of PEG-400. Therefore, it is
concluded that a BIT formulation based on MPEG-350 can contain about 10 wt. % more
water than that used in a PEG-400 based formulation. This may further reduce the cost
siélce water is less expensive than the liquid carriers. More water further means that the
formulation will have lower viscosity, which is highly desired in biocide applications.

The following table illustrates the VOCs concentrations of B, and By of the

invention:
VOCs in wt. %
Samples in the
formulation
B, 34
B2 3.1

-12-
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Is | ess expensive than the liquid
More water further neans that the

have | ower viscosity,

whi ch PeThiSglZ916597

15 The fol |l ow ng

table illustrates the VOCs concentrations of B, and B2
of the invention: VOCs in wt. % Sanples in the
formulation B, 3.4 B2 3.1 -12 WD 2008/ 013784

PCT/ US2007/ 016597 EXAMPL ormul ation of the

i nvention with contains two

t he

I
o0 oGRS
%i&lnégo,ﬁ%ngng 1 78 3 5 Sanple B3 of the invention

locides is prepared wth

brono of

tior @R ®nbihs tWo- bl%lgés_rls%epa%d with the

To wat er | actic

is conpared to ROCI MA(r) 607, from Rohm & Haas, which
‘s?;ﬁkglm 20t BIT BT T, wil G WL | Vel @BIP O], widivd MREGM | wAb % water
ter and ot her |n§r5,gopolncre1qbt§mc$d R
IllU1F§UIULdII|€f ol 1
H—Ss—fouhd—tHat F\MIVH\I) 607 Tsa i DETSI on

fornmulation while B3 is a c! ear solution with | ow
vi SCO%I le éoo%l\{%'gltlg An bbb disd (aRbeividi® 807, from Rohm & Haas,
f or nul*at ron cont ai ni ng CARB MPEG 750 (an MPEG of

d@ﬂcrﬁ% Q,Hé v} M’e%gﬁiT apald. @pbﬁmkg&”hﬂm% ReWwr,Cbrewdtenind other inert
npany) 1s as lows: Sanple w. %BITw. %

\gg g%%%@EﬁUdﬂdA@%Wﬁ%s no€ 8st¥dih the 1Rfdidchrdd. df he3in@ehtiBn. It is found

that ROCIMA® 607 is a dispersion formulation while B3 is a clear solution with low
viscosity.
EXAMPLE 3
An illustration of a formulation containing CARBOWAX MPEG 750 (an MPEG of

750 molecular weight available from The Dow Chemical Company) is as follows:

Sample Nos. wt. % BIT wt. % wt. % MPEG- wt. % water
caustic 750
B3 18.52 3 64.8 balance

The prepared formulation is clear, indicating good solubility of the BIT. The pH of the
formulation is about 8.2 and the maximum VOC content is 0.5 %.

While the invention may be susceptible to various modifications and alternative
forms, the exemplary embodiments discussed above have been shown by way of example.
However, it should again be understood that the invention is not intended to be limited to
the particular embodiments disclosed herein. Indeed, the present techniques of the

invention are to cover all modifications, equivalents, and alternatives falling within the

spirit and scope of the invention as defined by the following appended claims.

-13 -
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While the invention may be susceptible to various
nodi fications and alternative fornms, the exenplary
enbodi nents di scussed above have been shown by way of
exanple. However, it should again be understood that
the invention is not intended to be Iimted to the
1k A ‘ment s di scl osed herein. |Indeed, the
present techni ques of the 20 invention are to cover
al | mdickinGREbOBSmprasiy N2beidisohiadotinad-srer (BAT), uad a polyglycol liquid
falling within the spirit and scope of the invention
aarriéebf edulaynt he fol | owm ng appended clains. -13 WO
2008/ 013784 PCT/ US2007/ 016597 . WHAT IS CLAIMED | S: 1.
A formul ation conpri si ng R;:Q-(AONzONRIt hi azol i n- 3- one
(BIT), and a polyglycol liquid carrier of fornula
(WhereiR- O- (AQ),; OR 5 wherein n is 4-25; Rand R
are i ndependently hydrogen, Cl-C3 al kyl groups,
O=C- Chi3s ¢+25up, or O=C- C2H5 group; and AOis a)
CH2CH2O, or b) CH2CH2O / CH2CHMe- O bl ock or random
copol yRrend R'i@e inideipengenslyi hydroghmtCivretikyt gzenps FO=Gr(@Laiggpyp: or O=C-
hydrogen, AOis a block or random copolynmer. 2. The
f or mulGdHsgroupcmdr di ng cl ai m 1, wherein the bl ock or
random copol yner conprises nore than 50 wt. 9% of .
CHOCHOASD 152 CHRCH:G, ﬁﬁ?&ﬂ&ﬁ@@é&@%‘?&"wf Gafogcopolymer;
claims 1 to 2, wherein n is 5-20, 15 4. Th . K 4
f or mul With @revisoc et vhgn foard B e To?‘oh@,m&ﬁﬂ’egg i  blogk or random
6-15. 5. The fornulation according to any one of
cl ai meCOPOWHR f yrt her conprising alkali ~metal
hydr oxi de and/or water. 6. The fornul ati on according
tn anyTiengomafulatioai asoddingo clim ohpwheieingthe block or random copolymer

comprises more than 50 wt. % of CH;CH2O.

3. The formulation according to any one of claims 1 to 2, wherein n is 5-20.
4. The formulation according to claims 1 to 3, wherein n is 6-15.
5. The formulation according to any one of claims 1 to 4 further comprising alkali

metal hydroxide and/or water.

6. The formulation according to any one of claims 1 to 5 comprising:
about 0.1 to 30 wt. % of BIT,
about 10 to 80 wt. % of polyglycol of formula (I),
less than 5 wt. % of alkali metal hydroxide, and

less than 30 wt. % of water.
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wat er. -14 WD 2008/ 013784 PCT/ US2007/ 016597 7. The
formul ati on according to any one of the clains 1 to 6
wherein the liquid carrier is M-0O (CH2CH20 6-0H. 8.
The formul ati on according to claim 7 conprising:

e}bOUt 2 630 6%8]1 &_foralgf B T n@ o??%l'glal % 0? GQQIaé?I@mt}é’ ‘fgmd carrier

o f ter. 9 The formul ati on according
to any{%ﬁe o?clailqarrs 1to 6, wherein the liquid
carrier is MO (CH2CH20) 6- OCOCH3. 10 10. The

fgor MuiTRt ktuption a8ioiding & cMibh Pésmsingk ai ms | to 6,
wherein the liquid carrier is formula (I): RO (AQnN

O R, apbRnsid 29wt o8O, R is propyl and R is
hydrogen, and AOis CH2CH2O. 15 11. The fornul ati on
accor @bsg@ 0o 6Myt.0%ofMe-O-@HRCH2Q)-08f, wherein the
liquid carrier is formula (I): RO (AO,,-OR,

wher eiabout 3ite 45vt1 % ofRa@HRindar e bot h propyl groups, and
AO is CH2CH2O. 20 12. The formnul ati on according to any
one ofabobtdiSHS % of evater.l conpri sing nore than one

bi oci de. 13. The fornul ation according to clains 1-12

fgir t hep, . GOIMNARINNR Qe db alPbie 86hihsON@) 6, wherein the liquid carrier is

Meo-(CH2CH20)5-OCOCH3.

10. The formulation according to any one of claims 1 to 6, wherein the liquid carrier is
formula (I): R-O-(AQ),-O-R’, wherein

n is 5-10,

R is propyl and R’ is hydrogen, and

AQ is CH,CH0.

11. The formulation according to any one of claims 1 to 6, wherein the liquid carrier is
formula (I): R-O-(AO),-O-R’, wherein
n is 5-10,

Rand R' are both propy! groups, and

AQO is CH,CH,O. A '
12. The formulation according to any one of claims 1 to 11 comprising more than one
biocide.
13. The formulation according to claims 1-12 further comprising one or more additional

biocides selected from bronopol, methylisothiazolinone (MIT), chloromethylisothiazolinone

-15-
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ort hophenyl phenol, brom ne containing biocides, or
formal dehyde releasers such as N and O-formals, and
m xtures of two or nore of these biocides. 14. The
formul ati on according to any one of the claims | to

](%Mlgf' %ﬁhﬂ%ﬁfeﬂfde? El'tﬁcgpt | nefMiphen8l, BHHhL 96htéxﬁm§%§é/¥?&§ dr fBHnaldchyde

ornmu on according to clarns 1-

%iﬁﬁas%%s%ukﬁlﬂss e Fhﬁo-tf&%aflso LA Blh8of Svo &%ae@smasehocl&s

e formulation according to any one of the clains
to 15, wherein the viscosity of the fornulation |s

bet, we amedbantilatidh dcoordig 1TERY 98€ 0N theadllaidS 1Go 187 whdiein the pH of the
formul ati on according to clains 1-16, wherein the
Viogfiglatidiyis Gétwebe 1 k@Ol ati on 10 ks between about 30

to 100 m2/s at 25 C. 18. The fornul ati on according to

clainms 1-17, wherein the viscosity of the fornul ation
i 5. betFhweform@lation 8econdigg g0 slains 1613, Pereih éher ph raf| the ifernulation is

according to any one of clainms 1 to 15 conprising |ess
t braween0l-7.ei ght % of vol atile organic carbons. 15 20.
The formnul ation according to clains 1-19 conpri sing

less than 7 wt. %of volatile ani ¢ ca rbons. 21. L
TR fo?*fﬁfPHPﬁ"B‘i‘P'h%&S‘idb’Igrfﬁ a5 o 1 1R oo pingfepthe viscosity of

o Rt oR s b e P bR 2??#»‘1”1 e

met hod conprising: 20 adding the biocide to the

I n
p %?O%‘l?eg%émgn 3{1 F%/cg)rcmlﬁ( foué'lﬁmsq %6, %V%Féé% gg:/ %ﬁt%% ? &ft tHE Gormulation

P@aH@%ﬂQBA@%@%@?O@%m%Q%N hod according to claim 22

further conprising adding an al kali netal hydroxide
to the m xture of biocide and pol ygl ycol.
18. The formulation according to claims 1-17, wherein the viscosity of the formulation

is between 40 to 80 mm?%s at 25 °C.

19.  The formulation according to any one of claims 1 to 15 comprising less than 10

weight % of volatile organic carbons.

20. The formulation according to claims 1-19 comprising less than 7 wt. % of volatile

organic carbons.

21.  The formulation according to claims 1-20 comprising less than 5 wt. % of volatile

organic carbons.

22. A method of making 'the formulation of claim 1, the method comprising:
adding the biocide to the polyglycol to form a mixture, and

stirring the mixture of biocide and polyglycol”.
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24. The nethod according to any one of clains 22 to 23
further conprising adding water to the m xture of

woiesiodersand pol ygl ycol . 5 25. The met hod accordirug2d00/016597

any one of clainms 22 to 24, wherein the fornul ation
conprises about 15 to 25 wt. % of BIT and about 3 to 4
wt. % of NaOH 26. The nethod according to any one of
claims 22 to 25, wherein the polyglycol is M-

9%%( o) AP rg%g t?é %%Zm T3t gdfu?tﬁ?lrorﬁ:ﬁﬂn?ﬂmﬁé) a@ﬁ%goa[he alkali metal

erelnt 1 on

g%gd g & th%tmlkﬁl?é&: ﬁlwd@z{n‘a o@%‘f’yco?S The neth Od

cor |ng to c m 27 further conpri sing addi ng an
acid to adjust the pH of the fornmulation to |ess than

B4, 29 Thd hfeth®t BQBrdLE & dhy19né of Cladthsm228o 2Bhfurden carhprising adding
acid is lactic acid. 30. A nethod of inhibiting the

G e tiefmixhuee 6OBioEAE SiBpalyplydl.aqueous- based system

15 the nethod conprising adding to said system an

effective anount of a fornulation according to any

@Se ofThel metived heiding to ahy mmehefdclaimeso?dith @4t avherean ﬁhestpmulaﬂon
wherei n the aqueous based systemis selected from

| comprises, abpali 9t to 28 vrkufeanfiBER and abant B iy Wiy 96 NaPH-

slurries, cosmetics, household or personal care

f I
L o0Rs0 T2 e oS 2B DB PRt e
q—ﬁCl%lehgot)s-SIi' quid carrier is Me-0O (CH2CH20) 16- OH.

27. The method according to any one of. claims 22 to 26, wherein the formulation

comprises at least two biocides.

28. The method according to claim 27 further comprising adding an acid to adjust the

pH of the formulation to less than 7.
29.  The method according to claim 28, wherein the acid is lactic acid.

30. A method of inhibiting the growth of microorganisms in an aqueous-based system,
the method comprising adding to said system an effective amount of a formulation

according to any one of claims 1-21.

31. A method according to claim 30 wherein the aqueous based system is selected from
latexes, paint formulations, coatings, mineral slurries, cosmetics, household or perso_nal care

formulations, metal working fluids, and pulp and paper mill samples.

32. A formulation according to claim 1 wherein the liquid carrier is Me-O-

(CH2CH20),6-OH.
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