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i nvention relates generally to conpounds such as biocides that have poor
solubility and/or stability in water, and nore particularly to nethods and
conpositions for inproving the stability and/or dissolution rate of such
conpounds. 15 BACKGROUND TO THE | NVENTI ON Many conpounds that have | ow
solubility in water (.ens,, compounds that 20 have a solubility of |ess
than 1% have other properties that make them particularly appropriate for
use i n aqueous systens. For exanple, many solid hal ogen donor materials
sich as hal ogenat ed hydAGUEOES SESPENSIONS DRLOWSOLUEBELITYe ef f ective and
econom cal biocides for recreational ?ﬁq}}’l@g [ ] I systens.
Similarly, non- biocides ANMN.QW STARH It Have solubility but are
effective WV stabilizers 25 for hal ogen source materials. Mre

particul arly describing the hal ohydantoi ns, solid hal ohydantoi ns such as
br onochl or odi met hyl hydant oi n (BCDVH) have been used to sanitize waters for
many years. Unfortunately thoug@Pﬂggayfﬂﬁﬁ@h§QMQgen donors and all of the
hal ohydant oi ns have | ow water solubility, slow dissolving kinetics and are
30 hydrol ytiqgally unstable. The water solubility for B CDVH, for exanple,
is low, approximt 1,500 |i § | B adBivdides HaoW v,
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BACKGROUND TO THE INVENTION

Many compounds that have low solubility in water (e.g., compounds that
20  have a solubility of less than 1%) have other properties that make them particularly
appropriate for use in aqueous systems. For example, many solid halogen donor
materials such as halogenated hydantoins have low solubility, but are effective and
economical biocides for recreational and industrial water systems. Similarly, non-
biocides such as cyanuric acid have low solubility but are effective UV stabilizers
25 for halogen source materials.

More particularly describing the halohydantoins, solid halohydantoins such
as bromochlorodimethylhydantoin (BCDMH) have been used to sanitize waters for
many years. Unfortunately though, many solid halogen donors and all of the

. halohydantoins have low water solubility, slow dissolving kinetics and are
30  hydrolytically unstable. The water solubility for BCDMH, for example, is low,
approximately 1,500 mg/liter at 20°C, and it dissolves slowly, depending on
surface area, contact time and water temperature.

Moreover, dissolved BCDMH is not hydrolytically stable because it

hydrolyses to yield dimethylhydantoin and the biocidal hypohalous acids,



hypochl orpous acid and hypobronmous acid, which in turn degrade to the
respective hMOW@SS chioride and bromde, within hours. SAGIPSAAY%Sen
donors are available as solids in powdered formand also in various
conpressed forns such as granules, tablets or briquettes. These are dosed
5to treated water systens by several neans, each of which is |abor

I ntensi ve and exposes workers to the solid product. Anong the dosing

met hods are: 1. Manual broadcastin of progluct onto the water surface with
product dissolving directly in the system The anount of product used in

the broadcastin %ﬁéi&@ &/ SHbRe, MBS respebifver at € at
whi ch the produ&ypﬁ | ssa&l%\r}gtgﬁm%f; \‘/’ggr?ivm wat er errperatﬁ?e, r?i Xi ng and
product form | fhailm,q)ﬂmaendbmiﬁ;mvﬂéshm slowmy, the concentrat i on in
the system wat er e a p!g wdefed36me iddeidoly

Local 'y hi gh concent Fgﬁ oargo a? un |sso %@F%EHEA In %g;\%‘{act W|th system
parts can cause W&ﬂ!omsﬂ&mﬁesmbbswmm sgatedoseged por ous
cont ai ners or product n the Wa‘t)gr Wth‘?”ﬁ%og‘%‘% '%?isq%h%f”n—n'eﬂgmgi rectly in
the system This é‘ﬁ?}F‘B‘X@Ff ST £ ?’g'c_ 0 e product with
system parts butg x?b&§@oﬁ8ﬁt&&bkdlxd@@o@éwmm3bﬁngut&dim :h locally high
concentrations. IS mrm&m%co @ %ﬂ{,l u%gémq#ct di ssol ves
in the systemwth tthi s 8 ?‘ﬂ REASE T plBgm:(ﬁependent
on water tenpeyRidNify Jﬁ%ﬁm&eﬁr W&lﬁﬁoﬁnwﬂ}tmhcttth&hpltkechmddcasﬁyg be
overdosed or 20 underdose

eederg use a fr system water
stream to di ssoFystemqapbe &tgﬁ?ﬂ’rVS{) W&“&*&?ﬁ B’@g‘“ﬁtn the feeder.
This concent ygt ﬁﬂs&&kﬂlv&?@bﬁﬂ%zﬁmﬁhm ini!m%tﬂhﬁpﬂ!dm\ﬁm df thepmdudtnt o t he
system being treated. This netho E%PI cal %ﬂel I m nat es E*@“&‘r grg}at erial
conpatibility pﬂ@mwsmwon@s 0B 0 he FS{ED) Yt oy 5ie *9]" th bypass
wat er tenperatu Q&Beéffeﬂ@ve( Whgﬁ%bwmrauoﬂﬂn&m&mwwmdmantlty of
product in the be product fora. The | ey ﬁ{?tb%ﬂgmdum i n the bypass

feeder nust be MWMW%WPW%‘E%E 1ty IERE SYSEPYw r at es
need to be adjusted o ¢ éﬁ_@ﬁ%ﬁg&@icoﬂfﬁh&s@)ﬁ?@ﬂm i tBe watet With proguct Ther e
may be problens associated wih extra water being added to so syst ens if
30 syst em wal®r dissolvingdipsetipiniths systey This approach ckGoRtEho

product with system parts but there may still be problems associated with locally

high concentrations. It is more difficult to control how much product dissolves in

the system with this method becanse the concentration will be dependent on water

temperature, mixing and product form so the product may be overdosed or

20 underdosed.
3. Bypass feeders use a fresh, or system, water stream to dissolve
product by passing through a product bed in the feeder. This concentrated solid
halogen solution is subsequently diluted into the system being treated. This method

typically eliminates system material compatibility problems. However, feed

25 consistency does vary with bypass water temperature, contact time (feeder volume,
water flow and quantity of product in the bed) and product form. The level of
product in the bypass feeder must be maintained for consistent feed and the water
flow rates need to be adjusted to compensate for any temperature variations. There
may be problems associated with extra water being added to some systems if

30 system water is inappropriate for use in the bypass feeder.



WO 01/ 08484y¢ lgsdggsoonQaas 3 4. Slurry feed is a nethod where product is -
mxed wth a fresh, or system water streamto cieat'e a o8 ypi cal ly
| ess than 3% of the solid hal ogen donor) which is subsequently diluted
into the system This nethod can very accurately nmeter the required
gquantity of product and elim nates dependence on 5 water tenperatures or
very accurate control of water flow rate. This equi pnent can be expensive
and there may be probl ens associated w3th extra water being added to sone
systens if systemwater is inappropriate for the bypass stream As to sone
ot her | ow sol ubil 4y waluey feedds 4 methed where prdectapixedwithadrefiQbr USe i n the

present inven{ion er.but hyl azi ne -(tert-butyl gm -4-chloro-6 10

(et hyl ami no) %@Vaﬁﬁ%ﬁ%@d‘“&&%ﬁébﬁ ‘é%‘r‘?t%nﬁﬂg%@!ﬂthﬂ%%t er either
al one or,  syomrowhith is sibisyqueiidy dilufodiisto @eigstbi! TEIS hethResh wiey ai | regarding

this type of aa%lﬁcatllgn be found, for instance, in |Inpact of Cooling
Water Tr eatrr@‘ﬁ‘fd DAEGIRG FPawred pf prpduct,and eliminages dependence on proc. - I nt .

Vater Confs {vaRPlinpbitures or %t actifbte dohtrdlof #aPrIoN $he! THi uﬁin%h 21 N9

hal ogen i n water gsterrs ag&gescriebed in 15 EP 85%694 él\)/faqt 0 H(:)arln

Stabi | i zi ng P§ SiPRsiteaR thefe mayhepseblems assasiptediwith Extrr waterpeingaddedid F. O Bri en

(1998). The limddpaemieisysidntivateris Fabpopridtd Y RED) documnent
publ i shed in DeCenber -5%97 iav;i | abl gﬁél fe"gtf'?m%% y at ww. EPA. gov)
i ndi cated that théstewmesnther faw solybility weter additives that areappropsiatsfomuse 25C wi t h

use | evel s bgjiRPresdnt ventfonlierbnitiylazihe, Qléfeﬁﬂuﬁ%d'nﬂﬁo)m&lﬁgy hydrol ytic
stability with déegradation ﬁal fm?} ves [of 73 °days "at pH 5, 205 days at pH 7
and 194 d®s (ethylamng)-s-triagingls issed asian alggecantrol 2gentdn wagneithepalonexire powder
(Bel | aci de( r)sy,gg gﬁcaﬁﬁ wimbddjﬁ&m(%énjo R | (Bel cl ene(r)
329) and a 4% aq%eous di spersi on Bel'l?%ci : ?’h’g%{)roduct brochure
from FMC ent i2pplicgtignamayhe fgunds for Sstinge, indrpadtior ing Waterdlreatmenitr ol Agent
Recormended 194,486 ilehb CoAdl 8y £32 Kirdifer O Proc. Sk Wilbr ve
Fount ai ns rem‘d'sf'%r—oﬁﬁf %ddi %?gn‘ra “a ?ﬁbi nt"?n t e."yf’ﬁ?em wher e
there i s good4f#X§.rigissiremsefel forstabiizingdelogenyintveaas systamszs desaribecie
recircul abi NEPBETEI4 Method for Stabilizing Disinfectant in Agueous System, by J. F.
Kramer and F. O'Brien (1998).
The US-EPA Registration Eligibility Decision (RED) document published
in December 1997 (available electronically at www.EPA .gov) indicated that the
solubility for terbuthylazine is 11.5 ppm at 25°C with use levels between 1 and 9
20 ppm. Terbuthylazine has good hydrolytic stability with degradation half lives of
73 days at pH 5, 205 days at pH 7 and 194 days at pH 9.
The product is available as a 96% wettable powder (Bellacide® 320), as
well as a 44.7% aqueous dispersion (Belclene® 329) and a 4% aqueous dispersion

(Bellacide® 325). The product brochure from FMC entitled Bellacide® 325 An
25  Effective Algal control Agent Recommended for Recirculating Cooling Water
Systems and Decorative Fountains recommends product addition at a point in the.

system where there is good mixing such as in the cooling tower sump near the

recirculating pump.
It would be advantageous if an easily pumped concentrated aqueous

30 formulation of terbuthylazine were available with an improved rate of dissolution,




It woul d'be advantageous if an easily punped concentrated agueous 30
fornul ati on oWwoemo#ss hyl azi ne were avail able with an i nproPER/USHY28445

di ssol uti on, WO QU08484 PCT/USQ012M445 4 because the solubility limt for
terbuthylazine (11.5 ppn) is so close to the required treatnment range (1
ppmto 9 ppm). As to other |low solubility biocides, 2-(2-brono-2
nitro)-ethenyl furan (hereinafter BNEF) is useful for controlling algal,
fungal and bacterial growth in 5 water systens. Its manufacture and use
have been described in several US patents such as 4,965, 377; 5,138, 078;

5,090, 990; 5,045, 104; .5, 246.943:. 5. 358 963. : ﬁgﬁ" -108. BNEF
deconposes rapi dE§AUSHhEA?R lé‘?l!“yji““ E‘efiﬁgygﬁgﬁ qurpsgé’lﬁ? ?%ﬁc a %@f‘%@mﬁcg 71
hoursfattpHS,tSEﬂﬁﬁuhsiﬁgc@IﬂpEﬁmggpﬁ)_?ours at leg. . Deconposi ti OE ?)]E:clu_rfs
even faster at higher tenperatures; e c n half-life
is 140 ninutes at 50@st °Wﬁ?lg§hgg“‘§g€"§h@£ﬁ‘§n“@ﬁﬁf%§&§ C. Even
t hough BNEF i s n&gﬁgﬁﬁ&mgmgmmmfsmtﬁﬁhgﬂ,ﬁ;hg'warﬂdﬂetemigﬂimhing bi oci de

Kills rapidly so't t is effective. i

ege%ager. ghount %e
di ssol ved i n"Suat water syisoay dlfs mansfasturpeand pecfave ReeB AFGROTE MYTNER y° B ’ﬁsol ein
wat er, 300 ppm giy g{lgjéf'sgv,y;tss’?g\f@ggg,m,gggﬂ5,{?);151104;)5,246,94836358,968;r api d

mak e | |

deconposi tion can I cult dissolve_the desi rgg‘g:l evel of active

i ngredi ent. US pagiito7and 5416108, BNEFdeeomposss rapidly mgraier; 3t e preparation
of a sol uble for%%é%ﬁ@%n%@h@i@lﬂﬁbu?@a%ﬁﬁ'ﬁﬁmhﬁa & P hourssd pHIN T ,

propyl ene carbon I'ng systems with BNEF wit tg%ﬁ formulation wll
resul t in or gani Demmpbsitionoecirbeven fastererlighentempersurel BB ADE t an easily
punpabl e congent pat ed I$i5e 1€ P40 Rinlled R1S0OR 106 mBREE a60P€ a9 | abl e With a
rapi d di ssol \qlgd g ?%PS@H?%?%H? ‘fo’@?’dal wat er _additives wth | ow

sol ubi lity, |socpimtesax7OrCi Bventhrugl BNEF ixqot V@Yh}'dﬂ"’lé[ﬁﬂn&?‘%'ﬂe’rﬂéif BFed to as
oxi di 21 ng- hal ogeRiigRE Fbrist BIRBAL & mat Lot B o e
Prof essi onal PootismiveSjnewaac Hoivevesthis majeriplds endy WB@WW@W R WVASE Lowry
U i cati on suggBER &2 ik E e dakbikly Hohd Rl decor B BNl ekt e
over the 15 it difficult dissolve the desired level of active ingredient. US patent 5,122,301 by
' McCoy et. al. describes the preparation of a soluble formulation containing 10%
BNEF in an organic solvent, propylene carbonate. Dosing systems with BNEF
with this formulation will result in organic contamination.
It would be advantageous if an easily pumpable concentrated aqueous
20 formulation of BNEF were available with a rapid dissolved rate.

As to non-biocidal water additives with Jow solubility, Isocyanuric Acid

Loa)

(hereinafter “CYA,” and also referred to as S-triazine-2,4,6-trione), is used in
water treatment to stabilize oxidizing halogen against decomposition. This is
described in the Professional Pool an Spa Technicians’ Guide to Chlorine by R. W.
25  Lowry and D. Dickman (1989), Service Industry Publications, Inc. This
publication suggests adding CYA granules by sifting or broadcasting them over the
surface of the deep end of the pool. 1t states that the granufes are fairly tough to
dissolve and often sit on the bottom of the pool for as long as a week.
Alternatively, the granules can be “dissolved * in warm water with soda ash and

30 added to the pool by “walking” the solution around the pool.



surface of p end of the pool. It states that the e fairly
tough to issolve and often sit on the bottom of’ thé poWg‘é@{ong as a
week. Al ternatl vely, the granules can be "dissolved " in warmwater with
soda ash and 30 added to the pool by "wal king” the solution around the
pool . WD 01/08484 PCT/USOQ 20445 - 5 The solubility of CYAin water is
approxi mately 2700 ppm at 20C. CYA is typically supplied as a 99%to 100%
pure granular material. In addition toSwater treatnment, CYA has uses as a
chem cal internediate in the manufacture of resins, plastics additives and
coatings. For the'Iiheaddviﬁtvrudcyahhtbmjsaipproximﬂtdybmpam@T&g@ﬁAs if easily

punped, rapi dI r L of CYA were
avai |l abl e. M&F‘@ Jgﬂi"{aag%\?ga%etﬁgg@%&e Wﬁ%‘r"é@t %L@t{%ﬂéy re aqueous
sol uti ons ofudahﬂenalﬂmehmésasaeﬂumﬂammﬂmawmﬂmmnﬂcmdﬁmmd th simlar
characteristi cause .t hese ucts exhi r solubility, slow
di ssol vi ng kllﬁ%‘%‘ a&'FéF e SVigianbint ??sz?‘g wﬁ@%er nmany organi c
solvents ge mintigeﬂﬁ%aftabilﬁpm?eh , rapidlyidiksélaing gencentearsdraguecngd even if they
were, it is undesirable ig ad nic solvents to water systens because

they cont ani rigfrenisteps of¢ te to undesirable biological activity,
and require addi t'ﬁ&ﬁﬂ&cdﬂ%@véﬂ%ﬁerﬁiﬁ%ﬁﬁ&icmlpﬁpﬂe%ﬁéﬁsmm In view of

t he above a need continues to exist for _concentrat, eous
di spersi ons 6f the ahpvemeptioned watep additsyes (agdothers M’Fﬁsﬂ‘v’fﬂﬁlﬁg’g@tﬁﬁﬂf% ves. The

present i nvVeQdhRih hn_ﬁb&%i%hfbﬂ%w%@ﬂsolﬁbxﬁ&%@&é&&&?ﬁhﬁ@&ﬂm 20445 6
SUMVARY G: THE | NVENTI ON Briefly describi q? one as t he present

i nvent i ont0 t hedrelyticunsisbls, Masepver, Rapy,ofganis s eyt di ssol ution

in vater of Lo etpadnbﬁymdeompueﬁweﬁm d%ﬁ@;iraslé dmissnsmgl ses
conbining a | ow so ity 5 conpound wi.th a theolo m%¥° ditive that is nade

of platelets I%Watﬁéﬁlﬁléﬁ '@§a‘tsﬁ they gontamipate the water, contrib undesirable
biological activity, and require additional waste water treatment prior to discharge.

In view of the above a need continues 1o exist for concentrated aqueous

15 dispersions of low solubility and/or low stability water additives. The present
invention addresses that need.




together with ionic or hydrogen bonds. The suspension for y can be
added to wat %ﬁprdve the rate of dissolution of the ﬁgaféﬁﬁﬁﬁﬁlity
conmpound. In another aspect of the present invention, there is provided a
met hod of inproving the hydrolytic stability of certain hydrolitically
unstabl e 10 conpounds. The preferred nethod conprises conbining a
hydrolitically unstable conpound with a theology additive that is made of
pl atel ets or particles, which orient together with ionic or hydrogen
bonds. The suspension forned thereby has inproved hydrolytic stability
when conpared to the untreate@uummuumdFTﬂndemWHQNof the present

invention is to provide |nproved nmet hods for provi Wsolublllty
conpounds to aqueous sysp@ﬁﬁ}' desgrifnpg,one f@ PR IM% %‘8’% of the
present inventi B%gﬁi&rtﬁ:rﬁ@oth@soﬁﬁbﬂxmmodqubﬂimn. WO
01/ 08484 PCT/ US 012044s I

ON OF THE REFERRED1 |\{FO:)| MENT For the
pur pose of pronmmmn@n'rbﬁﬂ@fﬂe&m@cwpqsw giadPR P he i nventi on,

reference w kl Jﬂﬁdgﬁﬁjﬁﬁﬁeﬂl g*rem Ve @itht RH0A6l b pRadlens anghriidleachat bent | anguage

will be used to CI‘I It wll neverthel egs be)ﬁunderstood t hat
5no limtati ontagkthemﬂeemgerkﬂdr%mmme'ﬁﬁsme’is?nt £@hfed, such

alterations and \Dﬁér Sfﬁﬁﬁﬁﬁé}a&%ﬁgsﬁﬂd&ﬁoﬂﬁéw MﬂWt s, and

such further apﬁ? &7 ons es df the invention as described
herei n, being cont errpl at wmmqammnyvmewhwsemmsﬁm led in the

art to which the n,. gLt gesent

i nventi on nakes mggégﬁ% é‘%&éu dp@ cﬁr&gmf& onsh}??aglﬁ%nsytd;%égs whi ch

exhi bit one10r cmngounds. (The pfefdrted wicthgd corhprisescombining adydrolitically pnsiahles
solubility which lim e [ an be

i ncl uded ?/n aquEFHR” “@%Wﬂi’?glﬁ’g% ﬁ%@%é&ﬂ@o@ﬂ%ﬁ%? ﬁ dr*% ffitﬁf’lg stability
which linits steofiagegbthéraviafiotiber lydigembmds.i The suspensipadenped thestbybas i ons, or
3. poor dissolving bebayipr, MJ}wa}.%na,,ewt@a,gma%caa{,aﬁdor oi |

One object of the present invention is to provide improved methods

15  for providing low solubility compounds to agueous systems.
Further objects and advantages of the present invention will be

apparent from the following description.



fornation,ﬁgoMﬁguconcentrations The inventive preparations, which. my .

ei ther be nade on site or pre- manufactured, are thi¢kenEGTUSWF848 ons t hat
exhibit one or nore of the following 20 inprovenents: 1. reduction or

el imnation of organic solvents and the problens associated therewith; 2.
sinplified handling and feeding, thereby reducing |labor requirenments and
wor ker exposure, and inprove dosing accuracy and consistency; 25 and 3.

i mproved di spersion/dissolving behavior7 resulting in the ability to feed
the preparation directly to the application or with dilution water, and
provi ding nore rapi d PEBSCRIPTRONIOF THIS PREFERREDEMBODIMERTOher and nore

I mredi at e dosi ng. / USOOR4445 W01/0844 8 Mbore particularly describing
t he compounds whi ﬁ%?“ﬁ’&?ﬁﬂ%?&ﬁ%‘ﬁgﬂwmqﬂePﬂmﬂFm i nventi on,

one aspect of invdiRion,Tsferthéedwillindi bR wide id efeREd &odBiknl Mb spffpounds t hat
woul d be useful as water additives, but  which have |ow solubility in

wat er. For tHé"%!’pﬂ’é'é’é”W?HF@W@W%HEWQBPWWHWde@ME 5 | ess
than abouts 1%g 1fmies aﬁbmée&Péesz@mbaiﬂoﬁ@J IHQ'E# ﬁ&me&!‘ﬁkggﬁermsq%of the
he water additives

present invention inproves per formance o at have

poor hydr ol ytiughesmadificatigns irthe desaribed embodiments and isuch further applications  poor
AT 1o ofoHrepintplel of B8 @D b A3 IeAE bihd Emllami A ST ' (e
may be used inernilly gseirdenne skilled in thoart b whick the imveticorpediaingt hy | hydant oi n
(S0 oo G AR e (R LRSI SR 1)
(TCCA), dIQ& hl|rsenarations ofisulpstapces ovhirh(exitbispne ominére oftbel followingl hydant oi n ( DBDVB) ,
di chl or odi met L hygapt.oi n ( DCDVH) ,
1. low water solubility which limits the percentage of the substance :
which can be included in aqueous solution preparations, or
2. poor hydrolytic stability which limits storage life of the substance in
15  agueous preparations, or
3. poor dissolving behavior, such as slow dissolution rates or oil
formation, at use concentrations
The inventive preparations, which may either be made on site or pre-
manufactured, are thickened suspensions that exhibit one or more of the following
20  improvements:
1. reduction or elimination of organic solvents and the problems
associated therewith;
2. simplified handling and feeding, thereby reducing labor
requirements and worker exposure, and improve dosing accuracy and consistency;
25 and
3. improved dispersion/dissolving behavior, resulting in the ability to
feed the preparation directly to the application or with dilution water, and
providing more rapid and complete dissolution allowing higher and more

immediate dosing.




15 di chi oronet hyl et hyl hydant oi n (DCVBH), net hyl ene- bi s-t hi ocyanate W), and
solid nmetal hypoixmsisst es such as cal ci um hypochlorite. All W‘y"ﬁ?%@‘s
conpounds exhibit low solubility and/or poor hydrolytic stability and/or a
poor rate of dissolution in agqueous systens. As to the anmount of water
additive present in the inventive aqueous 20 suspension, it will be
appreciated by the art that the appropriate anount wll depend on the
speci fic additive being enployed, and the desired use of that additive. In
general terns though, anobunts of between 1% and 80% may advant ageously be

used, w th amounts bgfween. ut, 20% g; 9 elt'#afg,d dHeigeoliydecr red. In
the nost preferred %m%aﬁgya?@‘% ??&R p‘?s%‘?la y %5 corrpryiegges about
40%&0}‘ thﬁ aququ@ﬁmmaitmen%ﬁmgaﬂeaoifﬁwfﬂ\@gjom¢m that may be
used in the present invention are natura : BitRalidn R
synt hetic cl ays PeHiermancs @ﬁWéséhaéﬁ’QB ibfélfe%ﬂgﬁ'ra%f%éﬁ%m nas, htsy?ﬁ heti c
al um nas, nat ur gly, sdhbik@dn wi) Fofhe urpbses cfthis irventioos sybuhility inwvatgsef sants. In
the nmore preferred enbodi ments (;om'rerglﬁ | | lu%%/lal | able a WO 01/ 08484 Pcwseel
445 9 synt hét i dessthap ghoup 1% is qonsidesed R @’(”‘F%a m Sout hern C ay Products),
or a natural Snect i hgokigspect ot pko iventR iffprovesmiepetibitantoeleaty, | ne. )
is used. As indicated above, the themp‘tgl%i{ a dlthl ves CO%I é%ﬁ[?]iﬂ%#’lel ets or
particles that additivesithat bayesprerhydgolyec sabiliy: SPFHGBFBYE HEH 0 torm
three- di Mensi ongloohy iyt by is Bilcfted bhiifhidlitiva el deommpositiohait-si bl e_due
y a

to the relative nature” of the bonds, so that when the bonds are
di srupted by shdie pfiiessshaniabout saven @ da¥st ure conmes apart, but re-establishes

when the COMRESI Ui 0N pld @l iboundd ik by BRSked P18 probsuethvenondierent s L he
rheol ogy additive consists essen

It can be seen fmmmmééxﬁﬁﬁefégg@%%%ﬁ% @ ’ir E/lag | g?é 0
compos 1 ons. | ADTBI RS i e e e o ek the
agueous richloroisoeyanusic acid (TCCA), dichloraisocyamaric acid (DCCAY, .
‘ dibromodimethylhydantoin (DBDMH), dichlorodimethylhydantoin (DCDMH),
15  dichloromethylethylhydantoin (DCMEH), methylene-bis-thiocyanate (MBT), and
solid metal hypohalites such as calcium hypochlorite. All of these compounds
exhibit low sclubility and/or poor hydrolytic stability and/or a poor rate of
dissolution in aqueous systems.
As to the amount of water additive present in the inventive aqueous
20  suspension, it will be appreciated by the art that the appropriate amount will
depend on the specific additive being employed, and the desired use of that
additive. In general terms though, amounts of between 1% and 80% may
advantageously be used, with amounts between about 20% to about 60% being
more preferred. In the most preferred embodiments, the additive preferably
25  comprises about 40% of the aqueous suspension.
Among the rheology additives that may be used in the present invention are
natural clays such as smectite, synthetic clays such as synthetic smectite, natural
aluminas, synthetic aluminas, natural silicas, synthetic silicas, and organic

dispersants. In the more preferred embodiments commercially available a



suspensi onwoYiRses abl y the suspension conprises about 0. }‘f.f/ Wput 10% 15
Theol ogy additive. In the nore preferred enbodi nents abou % ot 0 about 5%

rheol ogy additive is used. Mdst preferably, about 1%to about 4% Theol ogy
additive is present in the aqueous suspension. One preferred rheol ogy
additive is the natural snectite nmarketed under the trade nanme Van Cel by
R T. Vanderbilt Conpany, Inc. When Van Gel is used the 20 theol ogy
additive preferably conprises about 29to about 4% of the aqueous

suspensi on. Another preferred rheglogy additive is the synthetic smectite
mar ket ed  un@g¥nhetissmeetitele.gadaponitepdinem Southerp (ClagFnedyets) oGk B3Rk oduct s, | nc.

When Laponi t%&5%2%@,@%%&&1?%9%&9@&%}@ ]ﬁé.ﬁs%&f?' y conprises about

0.5%to about aqueous suspensi not her preferred rheol ogy
additive is the shsindisated abdverthe thenlogk edditives comwise platslets ergarticlesre Di spal (r)

by the Vista Cheni cal . W j (1) ¢l heol ogy
additive pref%ai‘gﬁfng%égtﬁ%%gjg’émg%ﬁ%%é tlggmgtt)%fl?{a M%ueous

suspensi 08. strivfirds] /ThiskirdctRfe ToOIHBEIOR GAd¥ersiilo dukno thivaelatively weakauturdreol ogy
additives is e.famed silica.marketed.under, t he .trade nane b-OSil by
Cabot CorporgH'i’ﬁr‘?."n Mn%ﬁ@%&ﬁgma%?@ﬁm% preferably
conpri ses abeuoinesapirt, %t R-e3tablishes ®hencthe tdnsposioreisasrests bsfhemsosbn. 5 |t is to
be appreciated that seyeral .theolo dditives may. he used jn.  conbination.
For exanpl e, P§f§'§°ﬁit"'ﬁ’§?‘¥‘5‘°§ trﬁ °i°éy L?éﬁ“&%“’[‘%ff}f)ﬁﬁsf 9P %’égl’iél?}?b*i ned with a
synthetic al @ppddclesich as Dispal (r) to provide the desired theol ogy
additive.,. The selection of the rheolo addi tjye .ma lso be nmade to

opti mi ze 18t her 1*5%‘??58??7%%&”@5?8 ea‘bftgl}/q @?dfdfgidrg’ﬁ?!ﬁg%/@%{qﬁ'ésgf ability of the
aqueous SUs pexisdtfPicVTRIS if sroatdiions] behefi wheh it is@esitdacpimp theat ural snectite

t heol ogy additives. such as Van Ge;-0O have been found to provide

si gni ficant CPBEIM®PHaw stability to the aqueous
As to the amount of the rheology additive used to make the agueous

suspension, preferably the suspension comprises about 0.1% to about 10%

15  theology additive. In the more preferred embodiments about 0.5% to about 5%
rheology additive is used. Most preferably, about 1% to about 4% rheology
additive is present in the aqueous suspension.

One preferred rheology additive is the natural smectite marketed under the
trade name Van Gel by R.T. Vanderbilt Company, Inc. When Van Gel is used the

20 rheology additive preferably comprises about 2% to about 4% of the aqueous
suspension.

Another preferred rheology additive is the synthetic smectite marketed
under the trade name Laponite® by Southern Clay Products, Inc. When Léponite“’
is used the rheology additive preferably comprises about 0.5% to about 3% of the

25 aqueous suspension.

Another preferred rheology additive is the synthetic alumina marketed
under the trade name Dispal® by the Vista Chemical Company. When Dispal® is
used the rheology additive preferably comprises about 1% to about 5 % of the

aqueous suspension.




suspensi ons of the present invention. Reference will now be nade to

speci fic exanPOd3e848§ ng t he processes 15 described above. PLTUSQO204S e
understood that the exanples are provided to nore conpletely describe
preferred enbodi nents, and that no Iimtation to the scope of the
invention is intended thereby. Exanple 1 20 The dissolution rate of

Brom Ci de a Powder (approximtely 96% bronochl or odi nmet hyl hydant oi n, BCDIVH,
avail able from BioLab, Inc.) was determged by analyzing filtered sanples
over time froma stirred Brom G de Powder/water preparation. The tine
required to dissolve 909 : i&Fmirk Lihe Of t he
data. The biocidal e 8!(%‘3%/#%&% ?%%\?g%ﬁ agaia%st bagtg%ﬁdg”\/%gs

conpared w t h sasideifanie/CabedHSi by (CabatiCosporitionr WhereCab-@Sidemwsedghencent r at i ons.
The BCDWVH assay of .Brongi.C de Powder was_de L ned. hy, ' nown
amount, appr oxi ﬁﬁ?"é‘?gy a@‘?‘g‘?‘#%@f@%ﬁ%ﬁ@'%%ﬁ@ llo?#% @0 ﬁﬁ#l liters

30 of water, stignsgetidorivi gorously with a nmagnetic stirrer for approxi mately
two m nutes 01/08484 .. PCINS0012044S 11 fo ' tion through
a 0.45 nicr o?%ofi I ter.ﬁ‘sﬁ?é’etam’?ﬁm ?}isi‘feﬁ’é%ﬁglf%%dﬁmgsolg ye%&%éﬁt his filtrate
was deternined afoh®inafidie Fofidiainplela Sthets @esiit sachasiLapenitdd hay end acetic acid
by potentionetric titratjon wth standardi di. um losul fate.

i t . ed £0.10 . S t
The result of tmoybtnﬂwgb?m%sﬂa@@aswaééﬁm é‘f%‘o‘f’h\%thﬁ fhe 5
present in Bromfgagige Powder. One liter of water in a 1 liter beaker was
magnetically stirred using_ a

.a two inch netic.stir har at. a slow rate

(setting 5 on a Ther FBesFretoR e ¢?°1M§H§BYW“YS¥§°£"F&“?? Sz AN BCOVH 1
target concefyg raﬁekﬁ&naﬂ&sch%&t&@ﬁbssﬁeﬁaﬁﬁe SAlalit) of the adoBOUMBUSpPENNIGH when
approximately 0.4 grans, of assayed Brom C de Pomgqeg%a&‘i) A he?,%lo ? irring
wat er. The nomi rszerBaBibavednFersRamhle. S smectie hro PEHIRES I8 ual
amount of Brom Gd% RONB&h fetaaeh fbvad fignifcErieczehamp biabilityfto theiagugonepar at i on,

suspensions of the present invention.

Reference will now be made to specific examples using the processes
15  described above. It is to be understood that the examples are provided to more
completely describe preferred embodiments, and that no limitation to the scope of

the invention is intended thereby.

Example 1
20
The dissolution rate of BromiCide® Powder (approximately 96%
bromochlorodimethythydantoin, BCDMH, available from BioLab, Inc.) was
determined by analyzing filtered samples over time from a stirred BromiCide
Powder/water preparation. The time required to dissolve 90% of the BCOMH was
25  calculated from a fit of the data. The biocidal efficacy of dissolved BCDMH
against bacteria was compared with sodium hypochlorite at similar free halogen
concentrations.
The BCDMH assay of BromiCide Powder was determined by adding a
known amount, approximately 0.1 grams of BromiCide Powder, into 80 milliliters

30  of water, stirring vigorously with a magnetic stirrer for approximately two minutes



t aken overywhioigasgsrer e i nredi ately filtered through a 0. Jlter .
The concevrﬁ,roat lon of total oxidizing halogen in the fi m%t erm ned
by potentionetric titration using standardi zed (0.01 N) sodiumthiosulfate,
- was used 15-to calculate the dissol ved BCDVH concentration. Dissol ved
BCDVH concentration was expressed in Table 1 as a percentage of the

nom nal concentration. Table |I - BCDVH Powder Dissolution Rate 20 M nutes
0.51.01.52.03.05.58.010.520.0U45.552.0 %D ssolved 11.1 17.0 21.7
25.8 31.8 40.9 51.0 57.2 74.4 89.7 91.8 This data was fit as shown in

G aph 1, by fdllowed b filiratién theaugh a 95 anieren filter. (The tdtal lokididingthabogeat | on: %

win R = o Sepent bl gl Fad drrmiped e e i S oy R 6D o5
co\rll\ggpt Batsgglazﬁﬁé&% %?%memmm aph 1 BCDIVH
E)2854(|A(Mné‘§9 f%??#“fé“g%@%"“%ew 3580 ﬂie‘mf'z‘&epﬁmg%?@é 30 40 50 6D

“dinme (Nlsu senf f BroffCidePowder.) cacy of di ssol ved BCDVMH was conpared to
sodi um hypochl orite using ACAC Official Method 965.13 (1995 Edition) -

Di si nfectant (Wat@nelitenf watesip 3} ]iterbeaken was magnetically stiEred psing 2 ®¥pat i ve
bacteria E  gfhimaghbticlstirat aaBov@Rik (setting 5 on a Thermodyne Nuova II magnetic

stirrer). The 400 mg BCDMH/] target concentration was established by adding a
known amount, approximately 0.4 grams, of assayed BromiCide Powder to the

10 stirring water. The nominal BCDOMH concentration was calculated from the actual
amount of BromiCide Powder used and its assay. Samples of this preparation,
taken over time, were immediately filtered through a 0.45 micron filter. The
concentration of total oxidizing halogen in the filtrate, determined by

potentiometric titration using standardized (0.01 N) sodium thiosulfate, was used
15  to calculate the dissolved BCDMH concentration. Dissolved BCDMH
concentration was expressed in Table 1 as a percentage of the nominal

concentration.

Table 1 - BCDMH Powder Dissolution Rate
20

Minutes 05| 10] 15} 20f 30| 55| 80 105] 200! 455] 52.0
% Dissolved | 11.1 ] 17.0} 21.7{ 258 | 31.8] 409 | 510 57.2| 744 89.7] 91.8

This data was fit as shown in Graph 1, by the method of least squares, to
the following equation: % Dissolved = M x { Lh(Minutes)} + B. For this case; M =
18.54, B = 15.56 with R? = 0.98. The calculated time to reach 90% of the nominal

25 concentration was 55.4 minutes.




the .grampositive bacteria Strep. faecatis (ATCC #6569). The desired

nom nal bi ocwoereMstage (0, 0.1, 0.3, 0.6 or 0.9 ng/l tot aPCHUSMEGeAS
expressed as chlorine) was established by dilution fromfreshly prepared
(filtered) standardi zed stock solutions of either BCDVH Powder or NaCCl

I nt o phosphate buffered water (approximte 10 pH of 7.5 as described in the
met hod). An inoculuni was standardized to yield 2x10$% organisnms per ml.
One m of the standardi zed i noculumwas Rixed into 199 mM of phosphate
buffered wat er containing the desired dosage of biocide. One-m aliquots
were renoved at specific tinmes (30, 60, 120 and 180 seconds after inoculum
addition) and added, with m xing, into separate tubes containing 9 m of
15 thiosul fate solution to mnanmmmﬂmnmeogen Five 1 m
aliquots of fro ed into
five separate tubes each contpidahitien of BEDMIPPotdetir € broth. After 48
hours of incubatj on, thes re . ex ' gheW h or np grow h
in the subcul turje medi um ﬂ%@%%ﬁ Igsg‘ge 8gﬁpressed hs t he

nunber of tubes {(out of the five possible) that WO 01/09484 PCT/ USDO/ 2044S

13 exhibit growtih afmr_.i_n.r.uhfti on—Jhe ef ficacy—ot—NaSorana— 3sbl ved
BCDVH in this te approxi mately the szli ' o1 4l
oxi di zi ng hal ogen Be% s. Table a¢y Conparison: |NaOCl an¢g BCDVH
Powder 5 Number ofeTlﬁ%, t bty G oW N ppmt F~C¢lt Stn .
Faecal i s Tot al B de 0120 -1804-30—604320-186+—Hale—en—Freafnent sec
sec sec sec sec §§: ec_ 0.0 Non¢ 55 5{555%5 0 NaQCl 155 5 5 5
555 0.3NaOCI MS,SS 0.6 NaOCI {0 0O 0O ® 0O 0 0(0 O0.1|BCDWVH 5 5
555555 0.3 55 5 b 4 1

0 10 20 30 40 50 60

The biocidal efficacy of dissolved BCDMH was compared to sodium hypochlorite
using AOAC Official Method 965.13 (1995 Edition) — Disinfectant (Water) for
5  Swimming Pools against the gram-negative bacteria E. coli (ATCC #11229) and
the gram-positive bacteria Strep. faecalis (ATCC #6569). The desired nominal
biocide dosage (0, 0.1, 0.3, 0.6 or 0.9 mg/1 total halogen expressed as chlorine) was
established by dilution from freshly prepared (filtered) standardized stock solutions
of either BCDMH Powder or NaOCl into phosphate buffered water (approximate
10 pH of 7.5 as destribed in the method). An jnoculum was standardized to yield
2x10° organisms per ml. One mi of the standardized inoculum was mixed into 199
mi of phosphate buffered water containing the desired dosage of biocide. One-ml
aliquots were removed at specific times (30, 60, 120 and 130 seconds after
inoculum addition) and added, with mixing, into separate tubes containing 9 ml of
15  thiosulfate solution to neutralize the oxidizing halogen. Five 1 ml aliquots of from
each neutralization tube were then added and mixed into five separate tubes each
containing 9 mi of subculture broth. After 48 hours of incubation, these were
examined to determine growth or no growth in the subeulture meditm. Results
given in Table 2 are expressed as the number of tubes (out of the five possible) that
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Cl2 Exanpl The dissolution rate, accelerated &tor ity and
ease of punping of a 40% BCDVH preparation were determ ned. A preparation
was made by m xing 417 grans of Brom C de Powder, 3 grans of nonobasic

pot assi um phosphate (KH2PO4) into 580 granms of water using 15 a high shear
m xer (Cafranp BDC 6015 m xer with a 3 inch H'gh shear dispersing inpeller
operated at approximately 800 rpm). Th® assay of the resulting preparation
was determ ned as described in Exanple | except that approximtely 0.2

grams of the @hitiréwthQfter ificubBtidnl mhhyfﬁcsﬁy&mawaﬂmsbﬁemcmmin wat er
rather than 0.1 grams ofwdﬁgbecause t he aé&a{] I S

appr oxi mat el ythisdey m%"#‘&f@t pxi le¥els-ni s
preparation was determ ned as described-in Exanple 1 except that the 400

my BCOVHI | target vepiedsl Bificad)€ompitisoniNa0€] sndBCDMA Powdbr Of
approxi matgly 1.0 gram of the preparation to 1 liter of water. The

calculated tine to reachNgg%,Q,ffﬂlI;@ O Bf BPEXIS jowah i ON was 3.9 25
m nut es V\nthagoodflt re-wetting e powder in this
preparation pg—6 B > Z T4 TEST FhetaliCIT T aster
di ssol ution [ Jgg‘\jggrent‘)‘gao BP0 %‘1@ EYZTPT $8oL-
Accel er at ed Bjjgsgane| Pledtinbdti { Y sedas gget brsgd Neskcby gRNakedd kddeli ket ijal assay
to the assay‘b‘\‘ﬁ?ne Roepar al1 o 41 t£r| 15 andg 30 dnyy ssorage @t $0¢ (122F).
The 5 resulfS@fje [Nomited[ass péraent selatsve agtijvisy |l gssjwere: %

Rel ative ActyVvigy Lpnsoct ( (I rms tijals Absay| - iICunrent |Assay) /| pi tS al
Assay) } x100. | Fop.6 expNaDd@ a prapanatd oh o th anilmdtijal 0 Adsay of 010% BCDVH

woul d have aj 0.1 BCDMH 5 5 5 5 5 5 5 5
03 | BCDMH 5 5 5 5 5 5 4 1
0.6 BCDMH 0 0 0 0 0 0 0 0
0.9 BCDMH o 0 0 0 0 0 0 0
+ ppm expressed as Cl;
Example 2

10 _

The dissolution rate, accelerated storagé stability and ease of pumping of 2
40% BCDMH preparation were determined.

A preparation was made by mixing 417 grams of BromiCide Powder, 3
grams of monobasic potassium phosphate (KH>PO,) into 580 grams of water using

15  ahigh shear mixer (Caframo BDC 6015 mixer with a 3 inch High shear dispersing
impeller operated at approximately 800 rpm.).

The assay of the resulting preparation was determined as described in
Example 1 except that approximately 0.2 grams of the preparation is initially
dissolved in the 80 ml of water rather than 0.1 grams of powder because the

20 preparation is approximately 40% BCDMH.

The dissolution rate of the BCDMH in this preparation was determined as
described in Example 1 except that the 400 mg BCDMH/1 target was established
by adding a known amount of approximately 1.0 gram of the preparation to 1 liter
of water. The calculated time to reach 90% of the nominal concentration was 3.9

25  minutes with a good fit (R> = 0.97). Pre-wetting the powder in this preparation




10%.rel ative activity | oss when the current assay was 36% BCDWVH. For this
10 prepar ati owotosesssel ati vé activity |oss was 17.0% at 15 BEWYSWEM4D1 0% at
30 days. Punping perfornmance was tested using a diaphragm netering punp in.
suction lift node. A4 liter graduated cylinder containing approximtely 4
kg of the preparation was placed on the floor. A diaphragm punp (punp
nodel - Al pha O080NP6060D0, available fromProMnent Fluid Controls Inc.)
was nounted 4 feet 15 (122 cn) above the roor with the sem -rigid tubing
fromthe suction side of the punp insertéd into the preparation. The punp

was discharged into a 4 liter beake f .

Punpi ng demteré@“ﬁ?ﬂ)‘“mmgﬁ" °ﬁﬁ3§’r‘g§ V?'Hgner{ ogd’p%rgg%ﬁﬁgg %3 | nder to
t he poi nt where 4yl d no longer punp. This preparation dissolved nore
rapidly than dry owder 20 probably, becau of pre hi s
prepar ati on was not écm?m@ %%W“-y‘% %E‘f ﬂf‘B'f”l!,gtggn%@sured by
accel erated st Ortﬁﬁ% a%ﬁ? %gtﬁgﬁx‘éﬁagam%exaﬁ%& 96 8y® Brotaé it SOTCICIRRTR). Theused

dewat eri ng. Exa I ssol ution rate gccel erated storage
stability and easmltammmd@parcemmm% ‘Ef)‘é{ &% on were determned. A

preparati on was nade g,]l%s tid fasday QOufrbitAsHgMGaitial 4 grans of
boric acid (H3B03) ar?pdng@vé#g@rrg apoﬁeo RD (available from 30

Sout hern C ay Pr/tsslw)bdm a synthetic hectorite clay thickening and
suspendi ng V\D 4 Yidoh BEHMIU WOl hve a\at er usi ng
o el AP i o i@ Aay o

a hi gh shear The di ssol %&i rate of the
BCDVH in this prmgamhuvmuvmslombnmemgssaﬁ%’ &ﬁe 2. The

e T e
di ssol ution than t he Ppmpingeéfamiage s testod uying tdisphem BHFInE PRMRIR 2.
suction lift mode. A 4 liter graduated cylinder containing approximately 4 kg of
the preparation was placed on the floor. A diaphragm pump (pump model - Alpha
0SONP6060DO, available from ProMinent Fluid Controls Inc.) was mounted 4 feet
15 (122 cm) above the floor with the semi-rigid tubing from the suction side of the
pump inserted into the preparation. The pump was discharged into a 4 liter beaker.
Pumping performance was poor. Pumping dewatered and thickened the material in
the graduated cylinder to the point where it would no longer pump.
This preparation dissolved more rapidly than dry BCDMH powder
20 probably because of pre-wetting. This preparation was not 2 stable suspension, the
shelf life as measured by accelerated storage testing was poor and suction lift

pumping caused dewatering.

Example 3

25 _
The dissolution rate, accelerated storage stability and ease of pumping a

40% BCDMH preparation were determined.
A preparation was made by mixing 417 grams of Bromexde Powder, 4
grams of boric acid (H;BOs) and 10 grams of the Laponite® RD (available from
30  Southern Clay Products), a synthetic hectorite clay thickening and suspending



Accel erated storage stability was determned for this preparation as™ . '~
descri bed WP E@Hﬁgle 2. For this preparation the rel atlvmw | oss was
12.0% 10 at 15 days and 17. 7% at 30 days. This represents a significant

I nprovenent over wetted powder at the 15 day point with a nore nodest

| nprovenent at 30 days. Punping performance was tested using a di aphragm
nmetering punp in suction lift node as described in Exanple 2. Punping
performance was i nproved conpared to gfie preparation in Exanple 2, however
the punp rates were not 15 consistent over the entire test. The addition of

the synt het i cogeheoiiehlbAiuhi ithhidhsind s igh3hAAD n PP N aek St i Eanigl, SeVer

surpri sing | rovenents over the we BCDVH Powder preparation from
Exanpl e 2. sol uti on was even nore rapld for this preparation than for

the pre- vvetted p %ﬂpl.@ilg Iﬁgé@éi Y& g vity |l oss
was al so 20 |rrpr0\(?‘ﬂga%so°?rﬁpt§’?2§@&8 e preparation rn kﬁ E%n addi tion,
there i s i npdescribed jaxemplel2. s’lthalgalbulatyduhetdmchl?@ﬁmfﬁlmmnﬂpar ed to the
preparati f ﬁﬂﬁ ar. ng the punpi ng.
Exanpl e 4%]2%"%2%5&4?%}#@&?%&%5% gr at eg&stﬁsﬁ%’ag#ggl lity and ease
of punping a uﬁ%&i&\dﬂommpdﬂstolmmmmﬁjpemmdm&eﬁpmpm&tdmn was nade
by m xi ng 417|%%rﬁggrszaof Brom C de Powder, 3 grans of nobnobasic potassium

phosphat e (K nd 30 grans of the Di spal (r) 30 23N4-80 (avail able
from Condea- Vi st amcaerwmﬁtbﬂgua stabsilitywas detérimimdddfod thig preparation as\O 01/ 09484

PCTFUSCOQ 2044 6, S n ent. w.th,55 ra wat e ing a high
shear m xer c@“ﬁéﬁ% l%gﬂp g‘f?;ﬂ"é"’?"%ﬁé"ﬁ?‘@’&&f?ﬁ?@?ﬁ"&?i’ %’the BCDIVH
in this ptGepatas d@@aﬁﬂﬁﬂl%hﬁ%ﬂﬂmyedﬂasnpmmmwamﬁpmvphmtzwﬁhe
calculated tinme %o r ach 95) ];?"t he. om nal g%sconcentr 59(51 was 3.3 mnutes

with a good fY¢® rb‘% ‘B’ BAR P t improvement af

Pumping performance was tested using a diaphragm metering pump in
suction lift mode as described in Example 2. Pumping performance was improved
compared to the preparation in Example 2, however the pump rates were not

15  consistent over the entire test. .

The addition of the synthetic clay dispersing and thickening agent resulted
in several surprising improvements over the wetted BCDMH Powder preparation
from Example 2. Dissolution was even more rapid for this preparation than for the
pre-wetted powder preparation from Example 2. Relative activity loss was also

20 improved compared to the preparation in Example 2. In addition, there is
improved physical stability of the suspension compared to the preparation from
Example 2 based on reduced separation during the pumping.

Example 4

The dissolution rate, accelerated storage stability and ease of pumping a
40% BCDMH preparation were determined.
A preparation was made by mixing 417 grams of BromiCide Powder, 3
grams of monobasic potassium phosphate (KH,PO;) and 30 grams of the Dispal®
30  23N4-80 (available from Condea-Vista), a synthetic alumina thickening and




exhi.bited.slightly nore rapid dissolution than the pre-wetted powder
preparation vkoonesksanpl e 2, but slower dissolution than tpermsepessti on
from Exanpl e 3. Accelerated storage stability was determned for this
preparation as described in Exanple 2. For this preparation the relative
activity loss was 4.5% at 10 15 days and 9.2% at 30 days. This is an

i nprovenent over the performance of the preparation form Exanple 2.

Punpi ng performance was tested using a diaphragm nmetering punp in suction
lift node as described in Exanple 2. The }¢ ow of nmaterial was not

consi stent, the preparation stopped flowi ng before the test was _conpleted.
15 The addition swbpentiiog agent. ithiSE0 giamwiofiwater usingradiighshearanixeriog deserited agent
resulted in sever%é‘ grl sing inprovenents over the wetted BCDVH Powder
preparation from %‘?%%"F 2. Relative activity loss was significantly

i nproved conpared td‘htﬂssqhnmpaﬂabf&qBCElvﬁihnbisgre@aIaMMSie@upiacda§r to the

preparation descri o] u nore rapid
for this prepara M"gﬁ'é‘mﬁfmﬁf’ﬁgﬂﬁ%‘f e(’r? Hﬁr Iél;ﬁ](ke{)rédatlon from
Exanpl et_2, b(Ljs_dS&,@maﬁ&haVathB&mt n?neewah?hgoo‘ﬂﬁtf(xhﬂot ﬁhmMs@t répmﬁbnt dhoughtthe
preparation did n nue to w r ou es | no
dewat er i ndi catl?fg“ ¥ﬁn§ éﬂgég'ﬁmé"t"%g}aﬁ HHER d?é’g é’pﬁepg(ggﬁal e 2. 25

Exanple 5 The dlﬁ&ﬁtaﬁmﬂazrb%taowambleﬁ@tmtaémmmoammmmlemd bi oci dal
efficacy of a 40% BCDVH paration., COITbI ni n %nh{;l ckeni.ng and
r

suspendi ng agents fr ¢Heel Eage spabifity wes detr RERATAUONAS 14 nat i on of

two synthetic cl gxsribs@sm Mﬁ%ﬁﬁgﬁﬁme@mwﬂﬁea&@wmmmm Exanpl e
because it was found that ave_a ,snoot her texturtg nIy one

synthetic cl 4 whd ”t!%é‘tﬂww’ﬁ‘r Yot TS SRR TP VE ‘??Fé%ﬂ“fm@?

Brom C de Powder mgmﬂﬁﬁmmmggaobam C potassium phosphate (KH2PO4) 3
grans of the Laponlte r) RD and 9 rams of onlte r both
synthetic hectorite @“H‘?mgﬁm%‘ﬁg}“é teQH%‘B%ﬁhiﬂ%ﬁ n%l?)’é‘?P Byl e from

Southern O ay PrQeiGl 15 modt i ddderibdai Exdhple 2. The flow of material was not
consistent, the preparation stopped flowing before the test was completed.

15 The addition of the synthetic alumina dispersing and thickening agent
resulted in several surprising improvements over the wetted BCDMH Powder
preparation from Example 2. Relative activity loss was significantly improved
compared to the preparation in Example 2 and was superior to the preparation
described in Example 3. Dissolution was slightly more rapid for this preparation

20  than for the pre-wetted powder preparation from Example 2, but slower than the

preparation from Example 3. Although the preparation did not continue to flow
throughout the test, it did not dewater indicating better dispersion stability than

seen in Example 2.
25 Example 5

The dissolution rate, accelerated storage stability and biocidal efficacy of 2
40% BCDMH preparation combining the thickening and suspending agents from
Examples 3 and 4 were determined. A combination of two synthetic clays was



Di spal (r) 23N4-80 (a synthetic alum na thickening and di spersing agent .
avai |l abl e PO ndea- Vi sta) with 558 grams of water usiRQJ/usodiogds shear

m xer as described in Exanple 2. 10 The dissolution rate of the BCDVH in
this preparation was determ ned as described in Exanple 2. The cal cul ated
time to reach 90% of the nom nal concentration was 1.6 mnutes with a good
fit (RR =0.93). This preparation exhibited dissolution rates simlar to
the preparation from Exanple 3. Accel erated storage stability was

determ ned for this preparation as 15 described in Exanple 2. For this

preparationthﬁi |2t i Lvity. | os . 5% at 15 days and 17. 4% at
30 days. This s @ﬁ%%&@?%ﬁ%ﬁ?ﬁﬁﬁﬁ?ﬁfﬁww T exques thas, appl e 3.
The efficacy ofhenlonly gne symheticiclay waeasedest ed as described in Exanple 1
except that no stogk solution of .the preparation S nmade. The appropriate
amount 20 of assayé@%’é’(‘éﬁsm‘iﬁg’é&ﬂﬂé Tgramtofi BromiCide Bowsder. 31 sol ut i on
i mredi atel y F grimef sfimtonobssid muhmrpw@aacamﬁshodbiﬁsmmoﬁi&% erm ne

p at

whet her th pregaratioqrﬁ] woul. dgr.el ease BCDVH rapi . use |l evel to achieve
Kill or if>hdP8 e e Leeonite ofh vnthetic hegiprite lay thickeing anthe resul ts in

Tabl e 3 i ndi causpehdiag agenisabGRBM fiom SetMeRERY Prdactsy, Sl @M@g BCDVH. 1k
W01/ 0844 PCT/ USOQ 20445 18 Table 3 - EffiCacy Conparison: BCDMF Powder
and Exanpl e 5 DHR3hiN4A0 (g syuhetic@lpmips thickening arididispecgingegent avatigble t £ col i

Shw. Faecal i s figat @bnd8tWhdth)3Ath8 Jg?&g@%&@ uﬁ_gg %&gn %&g: ;gbg} 9%%%@@& at ment

sec sec sec sec_sec sec sec sec 0.0 None 5 owder 5 5 5
55555 0 3nPARRe25 5555541 0.6 Pomder 000000O0O

10 The dissolution rate of the BCDMH in this preparation was determined as
described in Example 2. The calculated time to reach 90% of the nominal
concentration was 1.6 minutes with a good fit (R? = 0.93). This preparation
exhibited dissolution rates similar to the preparation from Example 3.

Accelerated storage stability was determined for this preparation as

15 described in Example 2. For this preparation the relative activity loss was 12.5%
at 15 days and 17.4% at 30 days. This is approximately equivalent to the resuits
from Example 3.

The efficacy of this preparation was tested as described in Example 1
except that no stock solution of the preparation was made. The appropriate amount
20  of assayed preparation was added directly to the buffer solution immediately
before the inoculum was added. This was done to determine whether the
preparation would release BCDMH rapidly at use level to achieve kill or if there
would be a delay due to slow dissolution. The results in Table 3 indicate that
efficacy is equivalent to predissolved BCDMH.




0.9 Powder 0 0O OO0O0O0O 07 0.1 Exaffiple 55555555 0.3 Exanple 5 5
555555 5woQuéseaxanile 5 00000000 0.9 Exle 5 ecouspoo®ds0 0 0 5
t ppm expressed as Cl2 - BCDWVH Powder results are also found in Exanple 1
It was surprisingly found in this exanple that biocidal efficacy was
essentially the same as when predi ssol ved BCVMDH was used. This indicates
that 10 the dispersing and thickening agents are not inhibiting the rel ease
of BCDVH when diluted to use level. This conbination of synthetic clay and
synthetic alumna fromthe previous exan}ﬁ es showed that, at this |evel,
the alumna did not negatively effect the superior dissolution rate
associated with the synthetic clay only fornmula from Exanple 3. The

addi tion of the al um t ' z ﬁﬁ; 'Eﬁﬁinf: le@ant |y

i nprove the accel er mglegt_oégig%q)s‘?%# y'%o? t ell‘gr‘iebgg?‘gt | on.le(saExarrpI e 6
The dissolution rate, accelerated storage stability and biocidal efficacy
of a 20 40% BCDVH pr epar at | ' L JEBLRR Was simlar to
that of Exanple 5 except tt e DIVH]_Was added. in _an
attenpt to inp{epset actel er at edE.afior age st abi | i t viStepr Fagealiance. A
preparati on was|Tasle byBEDMHNg[43W |grééng B0 PBrigdi [Cide Péﬁdﬁr,l?-‘B d¥hs of
nmonobasi ¢ pot as sHalogeph o Tsktment Keeo FOS3c 3segr Argac dff s¢che BENQNiSecox] REY

01r 08484 PCr, uSpP0/a.0445No9 andl $ o ads [of5 L hpdniltefr) HOSIChdt W syndhetic
hectorite clay fhieken ndli §g Sagknfs |avhi [abt e lf rdmlsclither n
Clay Products), | 1003r afiBovler Di $pAl ()5 23M4-RB03(a synfhelid aium.aé—
t hi ckeni ng and Hi s@ér si Feydayen i 18hlle & rbnP Gonlea\B stla)Cand 909 grans

of di met hyl hydapt o@-% ( der ol 5 BPoLabg. P BV P 580;. ans of
water using a high0-khehExamples, bod a3 Bradplle 2 |This pr‘g:p ar at i on
has a very thick.chhsis 3 1 s2ollut oh—Patle—df *Pé{ie%ﬂ-l- i s
preparation waside®éy : 0 0 1 0 0
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5 1 ppm expressed as Cl, — BCDMH Powder resuits are also found in Example 1

It was surprisingly found in this example that biocidal efficacy was

essentially the same as when predissolved BCMDH was used. This indicates that
10 the dispersing and thickening agents are not inhibiting the release of BCOMH

when diluted to use level. This combination of synthetic clay and synthetic

alumina from the previous examples showed that, at this level, the alumina did not

negatively effect the superior dissolution rate associated with the synthetic clay

only formula from Example 3. The addition of the alumina at this lower level did
15  not significantly improve the accelerated storage stability of the preparation.

Example 6

The dissolution rate, accelerated storage stability and biocidal efficacy of a
20 40% BCDMH preparation was determined. The method was similar to that of
Example 5 except that dimethylhydantoin (DMH) was added in an attempt to
improve accelerated storage stability performance.
A preparation was made by mixing 417 grams of BromiCide Powder, 3
grams of monobasic potassium phosphate (KH>PQa), 3 grams of the Laponite® RD



"

described in Exanple 2. The calculated tine to reach 90% of the nom nal .
concentr at | Y@@ 2.3 mnutes wwth a good fit (R2 0. 97)PCTRUSO2044Sc par at | on
10 exhibited dissolution rates slightly slower than the preparation from
Exanple 5. Accelerated storage stability was determ ned for this
preparation as described in Exanple 2. For this preparation the relative
activity loss was 10.1% at 15 days and 17.9% at 30 days. This result
shows sone i nprovenent at 15 days vvithl§lespect to Exanple 5, there was no
I nprovenent at 30 days over the result 5 from Exanpl e 5. The efficacy of

this preparation,was t ed.as i.n The sults are

gi venpbeloow i F22 gfams P ﬁ‘?‘%‘fﬂ“& 56%%%¢F9g%%9 WF@B%“ kﬁf‘fﬂﬁ/ﬁ' owder and

Exgnpl e| > 'ZI'OtS ﬁgﬁem-OEl‘GO 1156&&@8506“?%}%65?50 lg‘ganal be_%?ﬂP: CO![I oee

. Faecalis To n_Treat ment sec

sec sec sec s@gké’ggt %‘E‘%?E‘éal“@“@‘ﬁﬁmmf% §‘SB°"5‘“§"%°“5“"‘83§ BeMder 555 5 5

555 0.3 PO\mﬁ&ea5Vf§ta5alﬁl ﬁogrﬁns]ofauﬁexg}lléﬂﬁﬂ gﬁl (glxgﬁé(;%ﬁ?@ ﬁQmIS 05 g g EO\g/dgr
anpl e

000O0O 0.1 Ex
5 0.6 Exar%pl @I@Ablwbggf?ﬁ%ﬁem@)o%watemmy sheag jxey agdescribedin 0 ¢ ppm

expressed as @ExdmplelX W&nhw&ﬁh&k%ﬂs’i&ciﬁund in Exanple 1 WO
01/ 08484 PCrl USOO MA4S The addition of DVH did inprove accel erated

storage stability Tpedissolotiensue oighe BGROMI inthis nparagen weisistopmined ahe
i nprovenent WaRschiBid AREmpRS. The calculated time to reach 90% of the nominal

concentration was 2.3 minutes with a good fit (R? = 0.97). This preparation
10  exhibited dissolution rates slightly slower than the preparation from Example 5.
Accelerated storage stability was determined for this preparation as
described in Example 2. For this preparation the relative activiiy loss was 10.1%
at 15 days and 17.9% at 30 days. This result shows some improvement at 15 days
with respect to Example 5, there was no improvement at 30 days over the result
15  from Example 5.
The efficacy of this preparation was tested as described in Example 5. The
results are given below in Table 4. |

Table 4 — Efficacy Comparison: BCDMH Powder and Example 6

20
Number of Tubes (Out of 5) Exhibiting Growth

ppm ¥ E.coli Strep. Faecalis

Total BCDMH 30 60 120 180 30 60 120 180

Halogen | Treatment sec sec sec sec sec sec sec sec
0.0 None 5 5 5 5 5 5 5 5
0.1 Powder 5 5 5 5 5 5 5 5
0.3 Powder 5 5 5 5 5 5 4 1
0.6 Powder 0 0 0 0 0 0 0 0
0.9 Powder 0 0 0 0 0 0 0 0
0.1 Example 6 5 5 5 5 5 5 5 5
0.3 Example 6 5 5 5 5 5 5 5 5
0.6 Example 6 0 0 0 0 0 0 0 0
0.9 Example 6 0 0 0 0 0 0 0 0

T ppm expressed as Cl» — BCDMH Powder results are also found in Example 1




at 30 days. The efficacy of this preparation is equal that observed in
Example 5, thed . thé added DWVH did not adversely eff egirnisoszoassoci dal
per f or mance of the preparation. The dissolution behavior was simlar (or
slightly slower) than Exanple 5 indicating that the added DVH did not have
a significant effect. Exanple 7 10 The dissolution rate, accel erated
storage stability and biocidal efficacy of a 40% BCDVH preparation was
determ ned. The nethod was simlar to that of Exanple 5 except that the
synthetic alumna level was increased in &@ attenpt to inprove accel erated
storage stability performance. A preparation was nmade by m xing 417 grans
of Brom C de Powder, $hd&ddgiones DMH didimpast acceletrd siotge sthilityhat e ( KH2PO4) ,

3 grans of the Lapanite(r D ._agnd 9 grans of .Laponite(r

synt hetic hector iP.eé'owaéF%’hﬁﬁe&%ﬁ?yrkjﬂaﬂd&‘%‘iY%&?dﬁ‘R%"agé‘rﬁ%"éﬁg"?&%ﬁﬁe from
Sout hern Clay Pr q,@lg@gaé, . TR 6ificidy Of tBi¥prophratiél is pqal thit dbsdieddn Ekamply fit het i c
al um na thickening and di spersing agent avall I&bl g}g fr%%%g%ga-éf@ga) wth
538 grans of wat Tenige WW&F}E‘#‘%"?’@?Y& et the bige 495 fpl e 2.
The dissol utign nabGahn U@ disiiMibd ihiviirswad SR @k s ysswelg tian i ned as
described in a e 2. The calculated tine to reach 90% of the nom nal

concentration wasExample ipdicating that the addgd DYIH did nopbave agigasgant §iiect ) apar at i on
exhi bited dissolution rates slower than the preparation from Exanple 5 and
sl ower 25 than the preparation from Exanple 4 where the only thickening

di spersing agent used was synthetic al¥¥Ample7The dissolution rate is
simlar to wetted powder described in Exanple 2. Accel erated storage

stability was determned for this preparation as _described i Exagle 2.
For this prepHration ﬂhedkwlmm,memq%§‘%§’¥ﬂpmda’sﬁg‘§?yi days

and 17.6% at 30 ' P,&ﬁ‘ﬁ NG R ThSmEEs WA Sfflart@thivetnpl e VWO
01/08434 PCl/ Usogﬁ&slﬁggmﬁ s%%ﬁépl ncr eased Irgvel_ of s%_nt hetic al um na

did not inprove dxamplrSaxeept tharthasymthetic ainina jayeiyeas BAREATRE ¥ t o
Ex grrpl es improve accelerated storage stability performance.
A preparation was made by mixing 417 grams of BromiCide Powder, 3
15  grams of monobasic potassium phosphate (KHzPOy), 3 grams of the Laponite® RD
and 9 grams of Laponite® RDS (both synthetic hectorite clay thickening and
suspending agents available from Southern Clay Products), and 30 grams of
Dispal® 23N4-80 (a synthetic alumina thickening and dispersing agent available
from Condea-Vista) with 538 grams of water using a high shear mixer as described
20  in Example 2.

The dissolution rate of the BCDMH in this preparation was determined as
described in Exampie 2. The calculated time to reach 90% of the nominal
concentration was 4.2 minutes with a good fit (R” = 0.97). This preparation
exhibited dissolution rates slower than the preparation from Example 5 and slower

25  than the preparation from Example 4 where the only thickening dispersing agent
used was synthetic alumina. The dissolution rate is similar to wetted powder
described in Example 2.

Accelerated storage stability was determined for this preparation as

described in Example 2. For this preparation the relative activity loss was 12.7%
30  at 15 days and 17.6% at 30 days. This result shows results equivalent to Example




The efficacyo@lndy S Preparation was tested as descri bed @We 5. The"
results are given belowin Table 5. 5 Table 5 - Efficacy n: BCDVH

Powder and Exanple 7 Nunber of Tubes (CQut of 5) Exhibiting Gowh ppm$
soli . Faecalis Total BCDWVH 30 60 120 180 7515 60 120 180 Hal ogen

Treat ment sec sec sec sec sec sec sec 0.0 None 5555555 0.1 Powder 5
555555 0.3 Powmder 55555541 0.6 Poder 0O000000O0O0 0.9
Powder 0. 0 0 0 0O 00O 0O 0.1 Exanple 7 315555555 0.3 Examle 7555
55555 06Ex1e7000.00000 O0.9Exmple 000000O0O0Tt ppm
expressed as Glsb the iBtichded Ryl syrithetic! alinind did absithpiove ccelefatbddiges 1 10 The
addi ti onal sy(r%tl‘%ﬁt I C r?l um na did pot_i n‘%géor%e accel erated storage stability
per f or nance c fepe Wcm%m m Exanpl e 5. The dissol ution
rate was slower thghe bfRacydf tHi€prepdiftionyiws Mdted s 8ésebed'in ERSnSY B! R i C

al um na were used al one, appr.oxinmately the sanme as wetted powder form
Exanpl e 15 2. My asgivanbelewdn dablep. appear to effect BCDVH rel ease at use

| evel detergrined by neasuring biocidal efficacy. As shown in Table 5,
performance was equivalent to preparations from Exanples 5 and 6 and very
simlar to dissol vEableSyiiificaey Senmparison::BCRMEL PewderandiExample 7 on rat e,

accel erated storage stability and ease of punping a 40% BCDVH preparation

wer e det ern ned.
Number of Tubes (Out of 5) Exhibiting Grow

ppm ¥ E.coli Strep. Faecalis

Total BCDMH 30 60 120 180 30 60 120 180

Halogen | Treatment sec sec sec sec sec sec sec sec
0.0 None 5 5 5 5 5 5 5 5
0.1 Powder 5 5 5 5 5 5 5 5
0.3 Powder 5 5 5 5 5 5 4 1
0.6 Powder ) 0 0 0 0 0 0 0
0.9 Powder 0. 0 0 0 0 0 0 0
0.1 Example 7 5 5 5 5 5 5 5 5
0.3 Example7 | 5 5 5 5 -5 5 5 5
0.6 Example 7 0 0 0 .0 0 0 0 0
0.9 Example 7 )] 0 0 0 0 (] 0 0

+ ppm expressed as Cl, - BCDMH Powder results are also found in Example 1
10
The additional synthetic alumina did not improve accelerated storage

~ stability performance compared to the preparation from Example 5. The
dissolution rate was slower than when either the synthetic clay or the synthetic
alumina were used alone, approximately the same as wetted powder form Example
15 2. This behavior did not appear to effect BCDMH release at use level determined
by measuring biocidal efficacy. As shown in Table 5, performance was equivalent
to preparations from Exainples 5 and 6 and very similar to dissolved BCMDH
Powder. '

20 ' Example 8

The dissolution rate, accelerated storage stability and ease of pumping a

40% BCDMH preparation were determined.




W '0110$484 PCr! USO0t 20445 22 A preparation was nmade by m xi ng 417 grains
of Broni Cide R 3 grans of nonobasic potassi um phospreresdrs@HOl) and
40s of the Van- - (c) (available fromVanderbilt), a natural snectite
clay thickening and suspending agent, with 540 grans of water using a high
shear m xer as described in Exanple 5 2. The dissolution rate of the BCDVH
in this preparation was determ ned as described in Exanple 2. The
calculated tine to reach 90% of the nominal concentration was 6.7 m nutes
with a good fit (R2 = 0.97). This prepara2ton exhibited dissolution rates
sl ower than the wetted powder preparation described in 10 Exanple 2.

Accel erated storage sAgkipaiatiyn wasmatletbymizing 417 grams of BropigePandesd as

descri bed in Exa fhis t iGell 0SS was
2.9% at 15 days%ﬁﬁ"%“‘@%’%ﬁ ﬁ%&oﬁa&qgﬂﬁ?ﬁﬁv@ u%(e\dr’lvgr stlabl lity
when conpar ed deavmaﬂemroﬁmmubﬂo éﬂamml&namﬁda}dﬂmkeuug@ﬁmmm al um na

was the only 15 thi ckenl n and ersin nt e was
t est ed usi ng a dieesh AR E’ﬁ ig %‘5 ioE 1% fi%gn&gn;ﬂ escri bed

in Exanple 2. gThg flow of rrat eri aI was consi stent throughout the punp
test. There was not separation noted duri est _perio

preparati on gave exce 1{%@{‘5‘0 Pt ratRPt, ﬁ‘&sﬁfﬁ?@% RAQP‘?\PM"Et %&%&W &hd 20 no
separation indi caLis Elged\’xﬁ@( NQ@Q d‘héé&fu&te@ﬁm&ttabéabhm% offthé sominalpar at i on

exhi bited excellent perfornan

celnthe acc raestabllltytest
superior to the cakoenfiation 35 §-7sriaes with agpod %é@? :%)'ijﬁ %08, The

di ssol ution rate ! 1 R0 sIbRE tNBlitheletie@ poRaer piepafatiivredigdribedin
i ndi cating that t%@ﬁlﬁﬁﬁﬁ\@g‘%ot Inhibiting the rel ease of BCDVH on
dilution. 25 115<arﬁzlamp192The di ssolution rate, accelerated storage stability
and ease of PUNDI NG A AARGECINERABIRY Hhi Qfbritied [ aicpsparatin s i S

preparation was simlar
described in Example 2. For this preparation the relative activity loss was 2.9% at
15 days and 7.3% at 30 days. This result shows superior stability when compared

with the preparation from Example 4 where synthetic alumina was the only

15 thickening and dispersing agent.

Pumping performance was tested using a diaphragm metering pump in
suction Tift mode as described in Example 2. The flow of material was consistent
throughout the pump test. There was not separation noted during the test period.

This preparation gave excellent pumping results, with consistent flow and

20 no separation indicating very good dispersion stability. ‘This preparation exhibited
excellent performance in the accelerated storage stability test, superior to thé
alumina only preparation described in Example 4. The dissolution rate was slower
than the wetted powder from Example 2 indicating that the clay is not inhibiting
the release of BCDMH on dilution.

25

Example 9

The dissolution rate, accelerated storage stability and ease of pumping a

40% BCDMH preparation were determined. This preparation was similar to the



WO O ro8484_PC r/US00/ 20445 23 preparation described in Exanple 8. except
that the naV@PMP34¥ ay | evel was decreased in an attenpt RCIUSHRROMSe

di ssolution rate performance. A preparation was rmade by m xi ng 417 grans of
Brom G de Powder, 3 grans of nonobasic potassi um phosphate (KH2PO4) and 30
grans of the Van-Cel- 5 0 (available from Vanderbilt), a natural snectite
clay thickening and suspendi ng agent, with 550 grans of water using a high
shear m xer as described in Exanple 2. a'he di ssolution rate of the BCDVH
in this preparation was determ ned as aescri bed in Exanple 2. The

calculated ti 000 l pal. 10 ration was 0.8
mnutes with ;ﬁe gé)agaé{oglﬁgﬁ?gg@%&a@@? 8 Wepg%trté%%zﬁ%?fcgwlegé REehi t ed

di ssol uti on r adecreased ircanr ateimgit tolimprove dissohaibn\rte perfdrmameepar ati on from

Exanmpl e 3 where th ic cl was_ .t h nly thickening and.di spersing
agent. Accel erat ed%f%g%@)‘l;@gﬁ#{,%gg%%% ?&W’g&dﬁﬂ?‘%&brsepar ation as
descri bed i n Egrampédfanchobdsitr potdssiam(phesphate (KH;PONend 30 grarhy/6f tREVanvGély | 0Ss was
3.8%at 15 15 .da 81% at.. 30 days. The reducfion in natural clay

| evel resul e&?‘}’{@"?ﬂ%?’lﬁ‘}%&Pe}ﬁﬂ%ﬁ%@}lp&ﬁ%ﬁl&éﬂg%&g@m By this
test. This resdgkit, with S50 grirs of watertuSinig A hiihAhédr infiXer b§ 6stibed TELantbisvher e
synthetic alunjna was the only thickening and dispersing agent. Punping

per f or mance tested using a diaphragm netering punp in 20 suction lift
rrﬁde aﬁ descL i bed ﬂﬁeﬁ%ﬁﬂﬁﬁ_?ﬁr&eoﬁthbNmﬁWﬁaﬁanﬁﬁdeg&ﬂﬁieﬁh@Et

t hr oughout the, pupp, test. er, s not separation noted during the test
peri od. Reduc!dﬁ Ffb‘nﬁ%‘?’iﬁ‘l’lgl 'ﬁ‘&%ﬂ@?&é@‘ﬁﬂ’ﬁ?@%@é“%ﬁ“aﬂ? conpared to
the prepaoat i ficeh#i{vh Wes 018! mindtes WRRE b igb&fit (R S 098). fTiSptpardidhOVement in

di ssolution rate, However, this reduction in thjickening and dispersion

agent |evel dis¥Pigtd dssolytien ratrs mase.rapid than qbsarved iwith the PISBERUANFEIR e obser ved
Wi th the prepaanbRn Whefthe SnaEat Elafw ﬁwﬁﬁ&m@tﬁa hodehd LY

performance of this preparation was slig y lower for this preparation
than for the prepaf&fst gerags siahility v or tion #fey wer e

conpar abl e t 0 defigibad ivExadpie 2l FoPihRRpaépatation e fsistivedeivilylods was 3.8% at
15  15days and 8.1% at 30 days. The reduction in natural clay level resulted in a
slight reduction in performance as measured by this test. This result is similar to

the preparation from Example 4 where synthetic alumina was the only thickening
and dispersing agent. '
Pumping performance was tested using a diaphragm metering pump in
20  suction lift mode as described in Example 2. The flow of material was consistent
- throughout the pump test. There was not separation noted during the test period.
Reducing the natural clay level in this preparation, compared to the
preparation from Example 8, resulted in significant improvement in dissolution
rate. However, this reduction in thickening and dispersion agent level did not
25  degrade the excellent pumping performance observed with the preparation from
Example 8. Accelerated storage stability performance of this preparation was
slightly lower for this preparation than for the preparation described in Example 8.
However, they were comparable to the alumina oniy preparation described in
Example 4.
30




Exanple 4. 30 is 'r. W 01! 084%4 PCT/ USOOR044S 24 Exanple 10 The
practical utiWwoeiop#st hese preparati ons was denonstrated bycrmwsesrsoag an
open recirculating cooling water systemw th the preparation described in
Exanple 5 9. The 47,000 gall on capacity system was continuously treated
for several years with Brom Cide(r) Tablets (approximately 96% BCVDH,
available from BiolLab, Inc.) using a bypass feeder at a use rate of

approxi mately 160 pounds of tablets per week. This yielded an average free
hal ogen residual of 0.19 ppm 10 (expressed4as Cl12) with a measured range of
0.12 to 0.34 ppm (expressed as C2). Adjusting the flow of system water

t hrough the bypass feeder and mai nt ai niExgmpled® | evel of tablets in the
bypass feeder controlled the feed rate. The water flow rate varied between
two and three gallons per m nute depending on tenperature and tablet bed

| evel . For consi st ent Thapragtiohl utitityeof thepeopreparationowas,dgmonstrated by Sreqtingan t i mes

15 per week. The . I . | | T 157 to
163" pounds of 't SBreParsiRAGEAfl e lybns vhliind tidiioh B R Ecie |
preparation d&scoibed in Exanple 9 by punping product, in suction lift

node, froma 55 gallog, d I nto the.system usih | r@g@grrp(purrp
nodel - Al pha 080NP6O‘g’b‘t{?f’wg\Fglftl s Pag’tyg%’ﬁgﬁﬁasﬁ?%‘ﬂ%ﬁ@%’?b%?% n?‘rol S
Inc.). The produgtar§livitk BesngCille? Tablets tupproxingarely26 % BEMDH, wivailzblerfmngal | on per
m nute of syste ter_usin n_in-line mxer tionless L Xel, del
nunber 3/ - 80- 4- 6- %v’ﬁ??‘éﬁ?ﬁ&ﬁfmﬁ% ik Eiffﬂ%&’%ﬁ‘j’?ﬁaﬁéﬁﬁ%‘ﬁﬂ%@ f eed
rate was control lgkdper redkp This gieldel arsdverapé fréetmlogemwrefid@al 9£i0.019psm per hour,
specific grayity . is 1.2) ong with an inte ier (set fo i nutes on
and 7 25 ni ndfes (We‘?iﬁlaé‘)V&bﬁ@%ﬁ&@%ﬁﬁ%?b#%@%{%%s of
BCOMH fed per Adjusting the flow of system water through the bypass feeder and maintaining the

level of tablets in the bypass feeder controlled the feed rate. The water flow rate

varied between two and three gallons per minute depending on temperature and

 tablet bed level. For consistent control, the bypass feeder was filled several times

15  per week. The actual usage rate during the monitoring period was 157 to 163
pounds of tablets per week.

This system was then treated with the preparation described in Example 9
by pumping product, in suction lift mode, from a 55 gallon drum into the system
using a diaphragm pump (pamp mode} - Alpha 080NP6060DO0, available from

20  ProMinent Fluid Controls Inc.). The product discharged from the pump was mixed
with one gallon per minute of system water using an in-line mixer (motionless
mixer model number 34-80-4-6-2, available from Koflo Corporation). The product
feed rate was controlled by pump rate adjustment (set to 0.8 gallons per hour,
specific gravity is 1.2) along with an interval timer (set for 3 minutes on and 7

25 minutes off). This feed rate is equivalent to 161.5 pounds of BCDMH fed per
week. This yielded an average free halogen residual of 0.21 ppm (expressed as
Cl;) with a measured range of 0.13 to 0.25 ppm (expressed as Cly).

This Example demonstrates the practical advantages associated with these
preparations. By pumping the active ingredient in liquid form, less manpower was

30 required to service the bypass feeder with respect to adjusting system water flow



week. This yiel ded an average free hal ogen residual of 0.21 m (expressed
as d2) V\A%’H ¥8%sured range of 0.13 to 0.25 ppm(expreg‘s'gﬁé)“&@‘g‘ﬁ_,).

Thi s Exanpl e denonstrates the practical advantages associated with these
preparations. By punping the active ingredient in liquid form |ess
manpower was 30 required to service the bypass feeder with respect to

adj usting systemwater flow WO 01/08484 PCr/USOQ 20445 25 rates and
filling with tablets. Using the |iquid pjpduct also elimnated exposure to
dust associated with enptying pails of tablets into the bypass feeder. The
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resulted in eqptddaéteahpMsrithﬂﬂtwesdtﬂmlgauonilpbmmteﬁnedmdishﬂvéﬂlboratory

testing results denobnstrati e epsi.on. rel.eas

i ngredi ent on 8fad H‘E“’bﬁ' ﬁ;gpasﬁ g'flg eré%f‘ﬁﬁftg ey Té‘gpfﬁlémdﬁggm’t ion rate,
accel erat ed StQ{t@ﬂﬂsﬁﬁﬁbuﬁmébiﬂﬁfﬁemsﬁﬂw&dable@ﬂelmmﬂvﬁh‘alﬁypassefeddui&ryl azine
preparation was determ ne The .nmet.hod %f' |mI o at. of Exanple 7
except that thdeediobpickeped siqf, desepp I% TRAPIPARNMBCDVH. A

prepar at i onowasesiilé#n @ xVﬁléﬁtﬂﬂasﬁieﬁr&im aftnsliehﬂimlmkaélso}ataﬁﬂeshﬂ@% 20

t er but hyl azi ne, al\‘/al | abl e frqgm Cor orat on) lgra(gs n8a5| o

pot assi um phos Fifaksd 8"“3&63’ on i “ﬁf’a?ﬁ%w FEPLRP grams of
Laponite(r) RDSse(leHlsh synt het I c hectorite clay thickening and suspendi ng
agents available from Southern C ay Products), and 30 grans of Dispal (r)

23N4-80 (a synthetic alum na thickening and di spersing agent avail abl e
from Condea- Vi st a) Example 11

18

The dissolution rate, accelerated storage stability and biocidal efficacy of a
terbuthylazine preparation was determined. The method was similar to that of
Example 7 except that the dispersed agent was terbuthylazine rather than BCDMH.

A preparation was made by mixing 417 grams of Bellacide® 320 (96%

20 terbuthylazine, available from FMC Corporation), 3 grams of monobasic
potassium phosphate (KH,PO;), 3 grams of the Laponite® RD and 9 grams of
Laponite® RDS (both synthetic hectorite clay thickening and suspending agents
available from Southern Clay Products), and 30 grams of Dispal® 23N4-80 (a
synthetic alumina thickening and dispersing agent available from Condea-Vista)

25  with 538 grams of water using a high shear mixer as described in Example 2.

The dissolution rate of terbuthylazine was determined as described in
Examples | and 2 except that the target nominal solution concentration was 4 ppm
terbuthylazine rather than the 400 ppm BCDMH. Terbuthylazine concentrations
were determined by HPLC. Terbuthylazine dissolution rates are reported in Table

30 6 for Bellacide 320 powder, Bellacide® 325 liquid (a 4% agueous terbuthylazine



25 'with 538 grans of water using a high shear m xer as described in Exanple
2. The di ssOV@OMM84 ate of terbut hyl azi ne was det erm ned BeH ed in
Exanples 1 and 2 except that the target nom nal solution concentration was
4 ppm terbuthylazine rather than the 400 ppm BCDVH. Ter but hyl azi ne
concentrations were determ ned by HPLC. Terbut hyl azi ne di ssolution rates
are reported in Table 30 6 for Bellacide 320 powder, Bellacide(r) 325
liquid (a 4% aqueous terbuthyl azi ne WO 01]08484 PCTN50W20445 26 di spersion
avai l abl e from FMC Corporation) and this preparation. 90% di ssol uti on was

325 “and a 11 40| S IHREARLERC Gt dis pRpHator 30w diiain OF) )
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Rat 5. 4 ppm NorHHeR RlsmeR A 1 oty pepraign doshiiedlh B it B 20 100 00
powder Liquid f g ExadEhiefor powdsr BR f0od 8 BellhcideB1305 arith pleparation from2 71 210
130 R 0.86 0.97 0.99 Accelerated storage stability was determ ned for this

preparation a8 1thissxa®pleped in Exanple 2 except that the active ingredient
was determned by HPLC. For this preparation the relative activity |oss

was 3.2% at 30 daﬁ_ This result is.  consi tent Fbllu t he %)od h drnol ytic
stability associ adable— TFerbushylazing Dissel ption » 418 'f%‘é‘{%“‘{,\,as

determned for Terbuthylazine in the formof _Bel :
Bel I aci de 325 apnd the preparation des B¢ & tﬁF‘ % °'}ees;t
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10  described in Example 2 except that the active ingredient was determined by HPLC.
For this preparation the relative activity loss was 3.2% at 30 days. This result is
consistent with the good hydrolytic stability associated with terbuthylazine.

The algicidal efficacy was determined for Terbuthylazine in the form of
Bellacide 320 powder, Bellacide 325 and the preparation described in this

15  example. A test culture of Chlorella pyrenoidosa was prepared by incubating cells
in Allen’s media with 16 hours of fluorescent light per day. Cells were counted
and standardized such that they could be added to test flasks to achieve a level of
300,000 cells/ml to yield a light green color. The test flasks, prior to inoculation,
contained Allen’s media treated with the desired level of terbuthylazine from either

20 Bellacide 320 powder, Bellacide 325 or the preparation described in this exampie.
The treated, inoculated test flasks were observed while being kept under 16 bours
of fluorescent light per day for 10 days. Flasks were observed for algae growth as
indicated by a green color. The results of this testing are given in Table 7. In each
case the there was growth noted at 1 ppm or less and no growth noted when

25 terbuthylazine was present at 2 ppm.



20 Bellacigﬁ 320 powder, Bellacide 325 or the preparation described i'n this
exanpl e. ted, inocul ated test flasks were obser \PEAUSMAMShei ng

kept under 16 hours of fluorescent |ight per day for 10 days. Fl asks were
observed for algae gromh as indicated by a green color. The results of
this testing are given in Table 7. In each case the there was growth noted
at i ppmor less and no growmh noted when 25 terbuthyl azine was present at
2 ppm WO 01/08484 PGI/USQOO 20445 27 Taple 7 - Terbut hyl azi ne Al gae

Ef fi cacy Conpari son Nom nal Bellacide 320 Bel | aci de 325 Preparation from

Ter but hyl azi ne powde bl L . | m G owth G ow h
Gowh 0.50 ppm eoﬁah'%*oiﬁeﬁ“@”&‘vﬁ*ﬁ!%@éﬁﬁ?%%ﬁ Gowh 2. 00 m
No Gowmh No Gowh No Gowh This exanpl e denpbnstrates that different
subst ances cdgn reaNpmwalsi ni | pr Bollicaind20 t § fBellmide3251ul| aPrepanation frbmt he

t hi ckeni ng arld diTerbethyldzing agent spowdert hi §  eXdmid e a) pr &sampk 1lon vas nade
as descri bed |Ln_[Coneeptratior exkept that 409 terbuthyl 8zi pe was subptituted
for 40% BCDVHL_The®-2fippen| 11t | r Srowtlhf 1 i S mﬂlnrmar atGromthywas Euperi or
to the 4% con rr|0a50171)ﬂh||| d di Qnﬁﬂmmhn Rel | Siowth 32k Brewthi f | ¢ cy of the
active ingredient 1L90PPRnt  offoct Spwth 1 hils nGeowth 2t i by Trewtho exbel | ent
accel erat ed dtoragh00apmni|itl yNeGrwibct od NeGsoveh +or hNaGmowhi nel i s

hydrol ytically stable. Exanple 12 15 The dissolution rate, accel erated
storage stability i esamae eamansisases that different substanees wameenlize similaar at i on was

determ neds ThendiR{ AGH fo¥RRlaEbRWitR theltRickens Sdﬁ réi%E Sgthts! Bfhist he di spersed
agent was terbuthyl azi ne rather than BCD repara I on was made by

m xi ng 417 grWPJFaB@P&E?WF@“S@%@MW&WIh?FWPWt@%l | abl e from
FMC Cor por at i QithuthyafheWhs sabstitiiei8f50% BCDMH. The dissolution rate of this 40%

preparation was superior to the 4% commercial liquid dispersion, Bellacide 325.
The efficacy of the active ingredient was not effected in this preparation. The

10  excellent accelerated storage stability was expected because terbuthylazine is
hydrolytically stable.

Example 12

15 The dissolution rate, accelerated storage stability and ease of pumping of a
terbuthylazine preparation was determined. The method was similar to Example 8
except that the dispersed agent was terbuthyiazine rather than BCDMH.

A preparation was made by mixing 417 grams of Bellacide® 320 (96%
terbuthylazine, available from FMC Corporation), 3 grams of monobasic

20 potassium phosphate (KH,PO,) and 40 grams of the Van-Gel-O (available from R.
T. Vanderbilt Company Inc.), a natural smectite clay thickening and suspending
agent, with 540 grams of water using a high shear mixer as described in Example
2. | '

The dissolution rate of the terbuthylazine in this preparation was
25  determined as described in Example 11. The calculated time to reach 90% of the

nominal concentration was 79 minutes with a good fit (Rz =0.99). This
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20 pot assj um phosphat e (KH2PO4) and 40 grans of the Van-Cel-0O (ava| | abl e

fromR T. \Mgodpesmsl t Conpany Inc.), a natural snectite cPCEUSIHRMAENI ng
and suspending agent, with 540 grans of water using a high shear m xer as

described in Exanple 2. The dissolution rate of the terbuthylazine in this
preparation was 25 determ ned as described in Exanple 11. The cal cul ated
time to reach 90% of the ,.. nomnal concentration was 79 mnutes with a
good fit (R2 = 0.99). This WO 01/ 08484 PCJ| US0O0/ 2044S 28 preparation

exhi bited dissolution rates even faster tflan the preparati on described in
Exanpl e 11. Accelerated storage stability was dﬁ’ggrm ned f.or tthd
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simlar to that &yctionkftm @éﬁ%&%{"gxﬁ%’ﬁﬁh% d&gperm ng and
thi ckeni ng agent e@gich@tibedddst.om 4. 0% to 3. 0% 20 A prepar ation was nade

by m xing 417 grains o Bel | aci de Udviih, il able
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and 30 grams of tEhgmplant.Gel p@aemnﬁtd:ehhsnﬁhannnlﬁumpfould/mtmw flowonpany
'ne.). a natural wsasnethg';[ tlhg Songls cyt\pals%goetﬂxcg gl‘genegccglﬂﬁtp a%pe%rﬁgh storage stability

was expected because terbuthylazine is hydrolytically stable.

15 Example 13

The ease of pumping of a preparation similar to Example 12 was
determined. The procedure was similar to that of Example 12 except that the level
of dispersing and thickening agent was reduced from 4.0% to 3.0%.

20 A preparation was made by mixing 417 grams of Bellacide® 320 (96%
terbuthylazine, available from FMC Corporation), 3 grams of monobasic
potassium phosphate (KH2PO,) and 30 grams of the Van-Gel-O (available from R.
T. Vanderbilt Company Inc.), a natural smectite clay thickening and suspending
agent, with 550 grams of water using a high shear mixer as described in Example

25 2.

Pumping performance was tested using a diaphragm metering purnp in
suction lift mode as described in Example 2. The flow of material was consistent
throughout the pump test with no separation.

Reducing the level of dispersing and thickening agent from 4.0% in

30  Example 12 to 3.0% in this example resulted in excellent pumping performance.
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agent , Withw %9 ans of water using a high shear m xer as describedin .
5 ‘Bﬁﬁﬁa

Exanple 2 ing performance was tested using a di aPFWEHRMEE eri ng
punp in suction lift node as described in Exanple 2. The flow of materi al
was consistent throughout the punp test with no separation. Reducing the
| evel of dispersing and thickening agent from4.0%in 30 Exanple 12 to
3.0010 in this exanple resulted in excellent punping perfornmance WO

01/ 08484 PCT/ USON20445 29 This is probapgl y because this preparation was

thinner in consistency than the preparation described in Exanple 12 making

the material eggi E&Hm %;;eéiaﬁt : S i of a
preparation si %ﬁxlk»gs;prél%b arraﬁs%ﬁq_ S ]%égtﬁ%%ﬁﬁgg{&?ﬁéﬂ%&ﬁ%%s simlar
to that of Exapigpasatid dssaribpd intExample. (2omakingthe fmateeel essikt topumhi ckeni ng and
di spersi ng agent was used instead of 3.0%of a natural <clay. 10 A
preparation was nade by m xing 417 grans of Bellacide(r) 320 (969:0

t er but hyl azi ne, available from FMC CExpmpkiidon), 3 grans of nonobasic

pot assi um pglosphate (KH2PO4) and 10 granms of Cabosil M5 (available from
Cabot Corporation, a funed silica thickening and suspending agent), wth
570 grans of wat erTheehse®fpuinpip of bpeparMionsimide t6/ESanipl €3lwh) Exanple 2. 15
Punpi ng perforpance tested usi.ng a dia a ferin u in suction
lift node as dﬁmﬁgﬁﬁmﬁéﬁ&ﬁ s’?ﬂ”ﬁﬂg’afg%ag?%W?%mg &asi st ent

t hr oughout t hefumedpilice thickehin$ adiindispeitigalger? Was &¥d ifistsald lof 3.0% Fdnhidtat Exanpl e
denonstrate tha]t fumed silica dispersing and thickening agents can al so be
used to make pF®Parations which exhibit excellent 20 punping perfornance.

Exanpl e 1510 A preparation was made by mixing 417 grams of Bellacide® 320 (96%
terbuthylazine, available from FMC Corporation), 3 grams of monobasic
potassium phosphate (KH,PO,) and 10 grams of Cabosil M-5 (available from
Cabot Corporation, a fumed silica thickening and suspending agent), with 570

grams of water using a high shear mixer as described in Example 2.

15 Pumping performance was tested using a diaphragm metering pump in
suction lift mode as described in Example 2. The flow of material was consistent
throughout the pump test with no separation.

The results from this Example demonstrate that fumed silica dispersing and
thickening agents can also be used to make preparations which exhibit excellent

20 pumping performance.

Exampie 15

The dissolution rate, and accelerated storage stability of a preparation
25  similar to Example 7 was determined. The method was similar to that of Example
7 except that the dispersed agent was 2-(2-bromo -2-nitro)-ethenyl furan (BNEF)
rather than BCDMH.
A preparation was made by mixing 400 grams of BNEF solid which had
been ground in 2 mortar and pestle (99% BNEF prepared as described in U.S.
30 Patent 5,138,076), 3 grams of monobasic potassium phosphate (KH,POy), 3 grams




4

The dissoJution rate, and accel erated storage stability of a Ereﬁarati on 25
simlar to Ewonogss¥ was deternined. The nethod was sim | HCH of
Exanple 7 except that the dispersed agent was 2-(2-brono -2-nitro)-ethenyl
furan (BNEF) rather than BCDVH A preparation was nmade by m xi ng 400 grans
of BNEF solid which had been ground in a nortar and pestle (99% BNEF
prepared as described in U S. 30 Patent 5,138.076), 3 grans of nobnobasic
pot assi um phosphate (KH2PO4), 3 grams L.., WO 01/08484 PC VUS00/ 20445 30 of

the Laponite(r) RD and 9 grans of Laponi i%’e RDS (both synthetic hectorite

clay thickening and suspgndi ng_agents..avai.l @ .

Products), and ﬁmedﬁamgo%'@aﬁwﬁgf}@mﬂgoa@ é{)ﬁ%’?&uéﬂg&%ﬁ?

t hi ckeni ng and djgR&iny 28 sRpaing A2¥As dvalliite from Soithern Clay\raduats), wid 30 555
grans of water using a hi shear s 5 described.n Exanple 2. The

m xer, a
di ssol ution rat egrasms eiipirpal 23 NAR0LR fymiRetic Freging and disRETTIRE SN o g
except that the aﬁfg%&?etﬁdh?ﬁbﬁtﬁh-mbwmswwﬁﬁmwmgxsiﬁamﬁmBNEF

rat her than the ppm BCDVH. Terbut hyl azi ne concentrations were
determned I Heu@ibedinExampledol ution rates are shown in Gaph 2 for BNEF
solid which 10 had b |10 oPRINEE (w34 deiifline® & deScrlbB@%0 IBMIplept epar ed as
described in US Pat gﬁ?@%"%ﬂ&%?@_a 10% sol uti on_of BNEF diB | ved in the
organi ¢ sol vent ,and{reseept baiche targstrnminal selytionccsngentsation; s ¢ppsm 5,122, 301

and the prepar at%ﬁgﬂ%%@g?%@gnbg]?%ay e kit ROWE daBrmid Not

achieved in any cause BNEF ryﬁj‘__rol,%z s.in water
at a rate whi ch wyaPIST.nBNEF dissplution ratés aé shownn Grgph A for BNEfsoli I“’ﬁl’)‘hdi d not

di ssol ve as rapid] Sl [, G i Fo€aHeS@MEAIIWR rate of
t he prepar at?‘gn %@?&%%@@%ﬁﬁgﬁ%‘%@#&??&@g@?ﬁfar to, to slightly nore
rapi d than, thatPadnt 5138,076)ani08 sbition nf BNEE diselved imiie axeaein solyemt.s

System wi th or HFPL SR SRR bR 10D g B atpaioh T vast e
described in this Example. 90% dissolution was not achieved in any of these tests
probably because BNEF hydrolyzes in water at a rate which was similar to the

15  dissolving rate. The solid did not dissolve as rapidly as either liquid formulation.
The dissolution rate of the preparation described in this example was similar to, to
slightly more rapid than, that of the organic solvent, based formulation. This
equivalent dissolution rate was achieved without contaminating the waste system

with organic solvent.



31 G aph 2 wothegasd ssol ution Rate Conparison BNEF Di sso“glti on_Rat es” 70-

/

60 0 o j x W' X6J x ( /~1 >so- ax o Solvent H4 0 x tion 30
in 20 x Powder 10 1 j O O 60 120 180 240 300 360 420 Time (Mnutes) 5
Accel erated storage stability was determ ned for this preparation as
described in Exanple 2 except that the active ingredient was determ ned by
HPLC. For this preparation the relative activity |oss was 20% at 30 days.
This is a higher than the 4.1 % activit3g loss for the 10% sol uti on of BNEF
di ssolved in the organic solvent, propylene carbonate, reported in US
Patent 5,122,301. The activity Ioss Is 10 probably due to the rapid

hydr ol ysi s of BNEF in water. | e 16 The dissolution rate, and

accel erated storage st abi IqTPBh%TB upsqiution Bate Comparisnar t o Exanpl e 7 was
determ ned. The nmethod was simlar to that of Exanple 7 except that the

di spersed agent was |socyanur|c aC|d (CYA) r at her than BCDIVH A

preparation wa i _ n
ground in a rDrtar and pestle (ml Dicsohitioh Raresd granul es [4 to 19 nesh
particle sizg] fromDelcal Inc.), 3 grans of nonobasic potassi um phosphate
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5 Accelerated storage stability was determined for this preparation as

described in Example 2 except that the active ingredient was determined by HPLC.

For this preparation the relative activity loss was 20% at 30 days. This is a higher

than the 4.1% activity loss for the 10% solution of BNEF dissolved in the organic

solvent, propylene carbonate, reported in US Patent 5,122,301. The activity loss is
10 probably due to the rapid hydrolysis of BNEF in water.

Example 16

The dissolution rate, and accelerated storage stability of a preparation
15 similar to Example 7 was determined. The method was similar to that of Example
7 except that the dispersed agent was isocyanuric acid (CYA) rather than BCDMH.
A preparation was made by mixixtg 400 grams of CYA granules which had
been ground in a mortar and pestle (100% Isocyanuric Acid granules [4 to 10 mesh

particle size] from Delcal Inc.), 3 grams of monobasic potassium phosphate




synthetic. hectorite clay thickening and suspendi ng agents available from
Sout hern C ayo®msssscts), and 30 grans of Dispal (r) 23N4- SCT{USow30Mshet | C
al um na thickening and dispersing agent avail able from Condea-Vista) with
555 grans of water using 5 a high shear m xer as described in Exanple 2.
The dissolution rate of CYA was determ ned as described in Exanples | and
2 with a target nom nal solution concentration of 400 ppm CYA. CYA
concentrations were determ ned by HPLC. CYA dissolution rates are reported
in Table 7 for Isocyanuric Acid granul es3Zand this preparation. 90%

di ssolution was 10 achieved in 35 mnytes for g ranul es aq,d 5, mnutes for

the preparation G’éﬁB@)b’i&mO %Mﬁr@éﬂd gt Lapepite RIS M08 for bot h
the granul es andghi tid] e@tﬁ%@iaz%cﬁeﬁﬁ%‘m&msgenﬁ?ﬁg%% avdifleSiroi Soutii@g yanur i ¢

Acid Dissol ution Conceéntration _Isocyanuric Acid

Preparation fronClgy Brodbas), Eﬁéﬁﬁt@spﬁmwﬂnﬁﬂﬁs@@mg@cﬁh%méﬂ“mi%t es) 35
5 R 0.94 0.97
preparation as A%e?%ﬁ%’%égg%éﬁ{&%@@@gﬁ%éﬁ‘%h 1@@52 ac%?\fg&f‘rllgr edi ent

was det er m nedl bg/higﬂrﬁarmil&rrasﬂbﬁcﬁqurimﬁmlchn the relative activity |oss

was 3.2% at 30 days. 1]\%1 uIt tscgﬂw%g?&&gﬁn%g iM‘L‘f"es hydrol ytic

stability associ ated s exanple at subst ances
other than bi OCiadﬁevﬁﬂfhmxgalnonmalmlunoh&oncbmbnbmrppmmmat|on with the

2 dosor| bed | n TSRO vaY aRppkLy O CAMadulaRiBPat Robfi ] o

BCDVH. The di sscrraud mﬂs&tyemnfc Adid gravi0€sand thix preparation. 0% dissblstion wasr e r api d

than CYA in ar fo The excel | ent ;/\0 0] 4 33
accel er at ed %b’é"%dt“éég] oinute sy@'f'ké ded"%@%%ﬁ%él%tpé&% %'#ﬁ a;zE t|l héﬁi
hydrol ytically tisaRirsple. The dataﬁtwas good for both the granules and the preparanonfrom

this example.

Table 8 - Isocyanuric Acid Dissolution Rates, 400 ppm Nominal

15 Concentration
Isocyanuric Acid | Prepération from
granules Example 16
Time to 90% Dissolution (Minutes) 35 5
R* 0.94 0.97

Accelerated storage stability was determined for this preparation as
described in Example 2 except that the active ingredient was determined by HPLC.
For this preparation the relative activity loss was 3.2% at 30 days. This result is
20  consistent with the good hydrolytic stability associated with CYA.
This example demonstrates that substances other than biocides can realize
similar benefits from formulation with the thickening and dispersing agents. In
this example a pfeparation was made as described in Example 7 except that 40%
CYA was substituted for 40% BCDMH. The dissolution rate of this 40%
25  preparation was much more rapid than CYA in granular form. The excellent



Exanple 17 5 The dissolution rate and accel erated storage stability of a
preparati oVOWRMBar to Exanple 8 was investigated. The %’m simlar
to that of Exanple 8 except that the di spersed agent was

nmet hyene- bi s-t hi ocyanate rather than BCDVH. 10 A preparation is nmade by

m xi ng 400 grans of nethyene-bis-thiocyanate, 3 grans of nonobasic

pot assi um phosphate (KH2PO4) and 40 granms of the Van- Gel-O (available from
R T. Vanderbilt Conpany Inc.), a naturgh snectite clay thickening and
suspendi ng agent, with 557 grans of water using a high shear m xer as
described in | ' : : :

net hyene- bi s- %ﬁ%gﬁo g&?% l?‘ﬁfy&b%r%e %%ég?‘:a%{?gél @rtﬁ’@l t%@ﬁilsn%ygro l}z'auscalg’éscri bed
in Exanple 11,stablked i s found to be significantly faster than the

di ssolution rate of the base conmpound. Accel erated storage stability is
determ ned for this preparation as described in Exanple 11. The
conposition displays good hydrol yti cEsamplel¥7t y. 20 Exanple 18 The

di ssol uti on;E)r(at e and accel erated storage stability of a preparation

simlar to*xanple 8. was investigated. The nethod was simlar to that of
Exanpl e 25 8, excdhk dissalutidnateGhd prelenbdageae svabilitpofmpreparationt yr ene r at her

than BCDVH. A preparation i,S nmade b 1 xJ ng 40 rang_of .bromonitrostyrene,
3 grams of nu“.'ffdg‘éf’Z’Jbﬁﬁﬁbéﬁa&m"ﬁﬂé‘ﬁﬂ‘aﬁ&'8 K aﬁqﬂ%‘? Bt t he
Van- Gel - O ( avgexcaptithat tiedispBsed ageMtviat ahidthyehe-bisAhiotyanite cather tiannat ur al

snectite clay thickening and suspending agent, with 557 grans of water
using a high sRERMEyi xer as 30 described in Exanple 2. WO 01/ 08484

PCr MS00J2016tS 34 TApreparasodl islina@dby mixing0f00!ghinsuf pisttiyehe-biskhiocyaraté N t hi s
preparation is_ determ ned ,as described i naggp)l e 1& andf{hs ound to be
significantly 3 grams of menopasic potassium phosphate (KH>PO;4) and ams of the Van-

Gel-O (available from R. T. Vanderbilt Company Inc.), a natural smectite clay

thickening and suspending agent, with 557 grams of water using a high shear
mixer as described in Example 2. _

15 The dissolution rate of the methyene-bis-thiocyanate in this preparation is
determined as described in Example 11, and is found to be significantly faster than
the dissolution rate of the base compound.

Accelerated storage stability is determined for this preparation as described
in Example 11. The composition displays good hydrolytic stability.

20

Example 18

The dissolution rate and accelerated storage stability of a preparation
similar to Example 8 was investigated. The method was similar to that of Example
25 8, except that the dispersed agent was bromonitrostyrene rather than BCDMH.
A preparation is made by mixing 400 grams of bromonitrostyrene, 3 grams
 of monobasic potassium phosphate (KH,PO,) and 40 grams of the Van-Gel-O
(available from R. T. Vanderbilt Company Inc.), a natural smectite clay thickening
and suspending agent, with 557 grams of water using a high shear mixer as

30  described in Example 2.
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the dissolution rate of the base conpound. Accelerated storage stability is
det erm ned forwolims4gar eparati on as described 5 in Exanpl e pdrmshiSosss
conposition displays good hydrolytic stability. Exanple 19 The di ssol ution
rate and accel erated storage stability of a preparation 10 simlar to
Exanpl e 8 was investigated. The nmethod was simlar to that of Exanple 8,
except that the di spersed agent was TCCA rat her than BCDVH A preparation
is made by m xing 400 grams of TCCA, 3 grans of nonobasic potassium
phosphate (KH2PO4) and 40 grans of the Van34el-O (available fromR T.
Vanderbilt Conpany Inc.), a natural snectite clay thickening 15 and
suspendi ng agent, w t hhssijssejutigngrate pf the bromonitiostyrene i this peeparationis xer  as

described in Exanghi&msn ' ' at & . i '
preparation is dgt@é érm ﬁgépgeg&%ggcﬁag%% f|1h lgig?ﬁ’bgﬁ’lb}%{iag?wgﬁﬁ&nto be
signi ficantly fastedissalutieniriteofthsbasé compound.20 rate of the base conpound.
Accel erat ed storage stghlll | L. N for . thi reparation as
described in Exa.npl e %?#IL%%‘SH@%%%%@#&‘& gﬁ%&? %%@F%HYF&? %‘F@M
stability. ExamplisE38mpled1Thee cmpssition displays goad tydrbiviceabitityat ed st or age
stability of a preparation simlar to Exanple 8 was investigated. The
nmethod was simlar to that of Exanple 8, except that the dispersed agent
was cal ci um hypochlorite instead of BCgdmpfe B eparation is made by m xing

400 grans of cal ci um hypochlorite, 3 30 grans of nonobasic potassium
phosphate (KH2PO4) and 40 grans of the Van-Gel WO 01/08484 pcr, usOOR044S

35 0 (avail abl e from Rhe dissolaiofl endandtacéatiged WorhgtGstabilitplof frbatdtiof N"ECL i t €
clay thi cken,}&g angd su erﬁé%& agent, \glhjg 55&l grams_ of wat er__using a high
shear mixer as d¥ ?’i“bé‘ga“? Eﬁfgﬁ"&"?‘ TH B Beed WAt yipar g that ofExamplec o) ci um
hypochlorite in t8)esepithf tealisperSed dgent was TCCA rather than BCDMH.
A preparation is made by mixing 400 grams of TCCA, 3 grams of
monobasic potassium phosphate (KH,PO,) and 40 grams of the Van-Gel-O
(available from R. T. Vanderbilt Company Inc.), 2 natural smectite clay thickening

15 and suspending agent, with 557 grams of water using a high shear mixer as
described in Example 2. '

The dissolution rate of the TCCA in this preparation is determined as
described in Example 11, and is found to be significantly faster than the dissolution
20  rate of the base compound.
Accelerated storage stability is determined for this preparation as described
in Example 11. The composition displays good hydrolytic stability.

Example 20

The dissolution rate and accelerated storage stability of a preparation
similar to Example 8 was investigated. The method was similar to that of Example
8, except that the dispersed agent was calcium hypochlorite instead of BCOMH.
A preparation is made by mixing 400 grams of calcium hypochlorite, 3
30  grams of monobasic potassium phosphate (KH,PO,) and 40 grams of the Van-Gel-



5 determ ned as described in Exanple 11, and is found toré@gﬁ@g{flcantly
faster thaMOOL484d| ssol ution rate of the base conpound Sed st or age
stability is determned for this preparation as described in Exanple 11.
The conposition displays good hydrolytic stability. 10 Exanple 21 The

di ssolution rate and accel erated storage stability of a preparation
simlar. to Exanple 8 was investigated. The nethod was simlar to that of
Exanple 8, except that the dispersed agent was di bronodi net hyi hydant oi n
rather than 15 BCDVH. A preparation is made by m xi ng 400 gramns of

di br onodi net h I N nﬂ}%ﬂ | Sndd@thieshiectitecaosphat e
(KH2PO4) and Mﬁ?@%%)ﬁf W‘&g ?g‘\%z?l é:lzlabl e fromR E"}T Vander bi | t
Conpany | nc. )mageﬁhgunakuspcndmglagemmldyﬁﬁm efiwatey using adighsbed ng agent ,

wi th 557 grans  of ter. gh shear 20 m xer as described in Exanple
2. The di ssol MXGAS %sfgb%fs ?‘gﬁmﬂl gI’OITDdI met hyl hydantoin in this preparation

is determned as d‘ﬁ@ﬁxﬁdohﬂﬂntﬂeM@ﬂhypmnMHMMPW%és significantly
faster than the d_| ss e of the aﬁﬁfﬁ& e fiped Storage
stability Ps deeERRP aéx Lela{r dﬁg??%gg%%% 25 in Exanpl e
11. The comoqﬁg&gal,ﬂbﬁwdcdmuMyt ic stability. Wiile the invention
has been illustrated and-described al | : | q§§cr| ption,
the same is to be %F@?@é@gﬂm&%s‘ﬁﬂ"ﬁ'éﬁi%wgd (}w§fepr es§r| éitalgb\?e

character, it ; % RYetRd contbotitied displays gobhyiraljia stabilitpnbodi ment has been
0111 WO 01/0 1uSO0R0445 36 shown and described and that all

changes and nodifications that cone within the spirit of the invention are
desired to"pe protected. WO 01/ 03494ER{miple/300/ 20445 37 CLAI MS

The dissolution rate and accelerated storage stabi_lity of a preparation
similar to Example 8 was investigated. The method was similar to that of Example
8, except that the dispersed agent was dibromodimethylhydantoin rather than

15 BCDMH. .

A preparation is made by mixing 400 grams of dibromodimethylhydantoin,
3 grams of monobasic potassium phosphate (KH,POy) and 40 grams of the Van-
Gel-O (available from R. T. Vanderbilt Company Inc.), a natural smectite clay
thickening and suspending agent, with 557 grams of water using a high shear

20  mixer as described in Example 2.

The dissolution rate of the dibromodimethylhydantoin in this preparation is
determined as described in Example 11, and is found to be significantly faster than
the dissolution rate of the base compound.

Accelerated storage stability is determined for this preparation as described

25  in Example 11. The composition displays good hydrolytic stability.

While the invention has been illustrated and described in detail in the |
foregoing description, the same is to be considered as illustrative and not restrictive

in character, it being understood that only the preferred embodiment has been
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What, is clained is: 1. A nmethod of inproving the rate of dissolution in
water of a | owogifkdpi | ity conpound, said nmethod conprisinger

conmbining a low solubility conpound with water and a theology additive to
form an aqueous suspension, wherein said theology additive conprises

pl atel ets or particles which orient together with ionic or hydrogen bonds
to forma three- dinensional structure; and 10 (b) adding said suspension
to water and allowing the low solubility conpound to dissolve in the
water. 2. The nethod of claim1 wherein sd6d conbining step comnbines the

| ow sol ubility conmpound with water and an anmount of rheol ogy additive
sufficient to prswmad(ae{c%émﬁmmnmﬂgagydm&ﬁtammmmmmms
suspensi on. 15 3. The t hod of ¢l ai lymhe ein said | ow solubility
conpound conpr i SBEtof @ﬁmggFgﬁﬁqu group consisting of |ow
solubility hal ogenated hydantoi ns, hal ogenated isocyanuric acids,

hal ogenat ed furans, hal ogenated styrenes, s-triazines, cyanuric acid,
solid nmetal hypohalites, and thiocyanates. 20 4. The nethod of claim3
wherein said | ow solubility conmpound is a hal ogenated hydantoin. 5. The
met hod of claim4 wherein said hal ogenated hydantoin is BCDVH 6. The

nmet hod of claim4 wherein said hal ogenated hydantoin is 25 DBDVH 7. The
nmet hod of claim4 wherein said hal ogenated hydantoin is DCDVH 8. The

nmet hod of claim4 wherein said hal ogenated hydantoin is DCMEH 30 | I~"1"I
0 T T T T Y I A



I's WO 01/ 08484 PGTAI SO0V20445 38 9. The nethod of claim3 wherein said:ow
solubilityWMHBHd is a hal ogenated i socyanuric acid. POT/USMEOSt hod of
claim 3 wherein said hal ogenated i socyanuric acid is TCCA 5 11. The

met hod of claim 10 wherein said hal ogenated i socyanuric acid is DCCA 12.
The nethod of claim|l wherein said |low solubility conpound is an
s-triazine. 13. The nethod of claim 12 wherein said s-triazine is

terbut hyl azine. 10 14. The net hod of %,;u m 1 wherein said | ow solubility
conpound is a hal ogenated |oran. e nethod of claim1l wherein said
hal ogenated furan is BNEF. 16. The of claim1l wherein said | ow

sol ubility compound is a hal ogenat em% 15 17. The nethod of claim!l
wherei n sai d hal og@Wat B@iaiied i8ne |s BNS. 18. The nmethod of claim 1l wherein

said | ow sol ubility conpound is anur,i c aci 9, The nethaqd of claim3
wherein sai d | ow sol-ubi |"‘P‘i’h99cﬂ%‘8 ngg'eé'a‘°°§8‘P’f "r?Bt‘%\W“ﬁS/‘i‘fgﬁa‘t"i te. 20 20.

The net hod of sgjugil_flp&n}yagﬁcglsﬂdgﬁmde ?,qgn[get al hypohalite is calcium
hypochl ori te. he met hod claiml wherein said | ow solubility

conpound i ® a t hi ocyand®sompiningiglowsglubility epmpopnd yith waceand 4, sai d
thi ocyanate is ] WIhwggy%u@@meuggusgkﬁéﬂg& wherein said theol ogy

additive conprises a natural or synthetic 24. The nethod of claiml
wherein sai d natural or Whemimsaid @e@p@yaddmve compnses platelets or particles

which orient together with ionic or hydrogen bonds to for;n a three-

dimensional structure; and

10 (b) adding said suspension to water and allowing the low solubility

compound to dissolve in the water.

2. The method of claim 1 wherein said combining step combines the
low solubility compound with water and an amount of rheology additive sufficient
to provide 0.5% to 5.0% rheology additive in the aqueous suspension.

15 3. The method of claim 1 wherein said low solubility compound
comprises a member selected from the group consisting of low solubility
halogenated hydantoins, halogenated isocyanuric acids, halogenated furans,
halogenated styrenes, s-triazines, cyanuric acid, solid metal hypohalites, and

thiocyanates.
20 4. The method of claim 3 wherein said low solubility compound is a
halogenated hydantoin.
5. The method of claim 4 wherein said halogenated hydantoin is
BCDMH. '
6. The method of claim 4 wherein said halogenated hydantoin is
25 DBDMH.
7. The method of claim 4 wherein said halogenated hydantoin is
DCDMH.
8. The method of claim 4 wherein said halogenated hydantoin is
DCMEH.

30
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congrises-a synthetic snectite. 25. The nmethod of claimI| wherein said
synthetic snewigoifssé a 30 Laponite(r). * CL 14 S WO 01/ @eaB800/20445

PCT/ USOORONS 39 26. The nethod of claim 1 wherein said natural or
synthetic clay conprises a natural snectite. 27. The nethod of claim1
wherein said natural smectite is a Van CGel. 28. The nethod of claim1
wherein said rheol ogy additive conprises a 5 natural or synthetic silica.
29. The nmethod of claim 1l wherein said rheology additive conprises a
natural or synthetic alumina. 30. The met#8d of claim 1 wherein said

t heol ogy additive conprises an organic dispersant. 10 31. A nethod of

i nproving the hydrol y9i c sTheirixtiodyof clairm3 wheneis spidilew pelybility sempaynd 1824, rpound,
t he net hod conpri.sjn il .hydrol ytically unstable conmpound with
wat er and a rheolhﬁiﬁﬁg‘g%giq%&h&@&?co&f%rm an aqueous. . suspension; wherein said
t heol ogy additive conp®.i secFhephahodoftiain3 whenein ssiddalogerniate isopyanpric aciddget her
with ionic or hy en bonds to forma three-di nensional, structure. 15 32.
An aqueous suspernst conprising a low solubility conpound, a theol ogy
addi tive, andswater; wher el mahod df blaith 0@ whereidisaid halogenated issevanysicaeid| et s or
particles that orient together with ionic or hydrogen bonds. 33. The

aqueous suspensidﬁDGFAclain132 wherein said |low solubility conpound

conprises a nenber sehgct ethefmansdidfelapi 0 wherinsaiddow sejutilitylcompad sarubi | i ty
hal ogenat ed hydant oi ns, hal ogenated i socyanuric acids, hal ogenated furans,
hal ogenat ed styr &rfBaines-t rj azi nes, cyanuric acid, solid netal hypohalites,

and thiocyanates. 34. j3he ARURGKSE oF YRE 1B Wheteiaksaid bafiarind3s weibothglrinsai d | ow
solubiiity i t‘10 14.  The method of claim 1 wherein said Jow solubility compound is a -
halogenated furan.
15.  The method of claim 1 wherein said halogenated furan is BNEF.
16.  The method of claim 1 wherein said low solﬁbility compound is a
halogenated styrene.
15 17.  The method of claim 1 wherein said halogenated styrene is BNS.
18.  The method of claim 1 wherein said low solubility compound is
cyanuric acid.
19.  The method of claim 3 wherein said low solubility compound is a_
solid metal hypohalite.
20 20.  The method of claim 3 wherein said solid metal hypohalite is

caleium hypochiorite.
21.  The method of claim 1 wherein said low solubility compound is a

thiocyanate.
22.  The method of claim 1 wherein said thiocyanate is MBT.
25 23.  The method of claim 1 wherein said rheology additive comprises a
natural or synthetic clay.

24.  The method of claim 1 wherein said natural or synthetic clay

comprises a synthetic smectite.
25.  The method of claim 1 wherein said synthetic smectite is 2

30 Laponite®.
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compound i s a hal ogenated hydantoin. 25 35. The aqueous suspensi on.of claim
34 wher ei nWOMNW834¥4| ogenat ed hydantoin is BCDVH 36. The’ﬂ&é@@‘@uspensi on
of claim 34 wherein said hal ogenated hydantoin is DBDVH 37. The aqueous
suspensi on of claim 34 wherein said hal ogenated 30 hydantoin is DCDVH.
Lererrerererrr rerrrrrraaarrtrr M5, 70 W 01108484 PCI MSOW 20445 40 38.
The aqueous suspension of claim 34 wherein said hal ogenated hydantoin is
DCVEH. 39. The aqueous suspension of cl gpm 33 wherein said | ow solubility
conmpound i s a hal ogenated isocyanuric aCid. 5 40. The aqueous suspensi on of
claim 39 wherein said halogepated, .i s anuri.c acid is 4.41. The
agueous suspensi onagf c?ﬁ?%eﬁ'ﬁ&\ﬂﬂ‘g% ﬁ&gﬁflasﬁglngﬁgﬂgﬁsgﬂ&%‘gaanuri c acid
is DCCA 42. Tdompfisgsaqiaturslgmpethai on of claim 33 wherein said | ow solubility
10 conpound is an sztriggine, 43. The ueous.,suspensi an .of .cl ajm 42
wherein said s-tri §21 ne %meihgéB{ﬁlﬂW la‘g’ﬁ?{%‘“ S3ign s‘ﬁ?fﬁ?dﬁgvcgﬁgﬁg]nsi on of
claim 33 wherein sagd | THe fileihol bf ¢lish 1 Whetkia yiid rhedlogy Badidessonipsisesfaur an. 15

45. The aqueous suspension of claim 44 wherein said hal ogenated furan is
BNEF. 46. The nagsdonsymbetisalict-on of claim 33 wherein said | ow solubility

conmpound is a hal oggnat gfle fleihb&Bfclaim 1 wherein said rheology additive comprises a
natural or synthetic alumina.

30. The method of claim 1 wherein said rheology additive comprises an
organic dispersant. .

10 ' 31. A method of imﬁroving the hydrolytic stability of a hydrolytically
unstable compound, the method comprising combining a hydrolytically unstable
compound with water and a rheology additive to form an aqueous suspension;
wherein said rheology additive comprises platelets or particles wh_ich orient
together with ionic or hydrogen bonds to form a three-dimensional, structure.

15 . 32.  An agueous suspension coinprising a low solubility compound, a
rheology additive, and water; wherein said rheology additive comprises platelets or
particles that orient together with ionic or hydrogen bonds.

33.  The aqueous suspension of claim 32 wherein said low solubility
compound comprises a member selected from the group consisting of low

20  solubility halogenated hydantoins, halogenated isocyanuric acids, halogenated
furans, halogenated styrenes, s-triazines, cyanuric acid, solid metal hypohalites,
and thiocyanates.

34.  The aqueous suspension of claim 33 wherein said low solubility
compound is a halogenated hydantoin.

25 35.  The aqueous suspension of claim 34 wherein said halogenated
hydantoin is BCDMH. _

36.  The aqueous suspension of claim 34 wherein said halogenated
hydantoin is DBDMH.
37.  The aqueous suspension of claim 34 wherein said halogenated

30 hydantoin is DCDMH. —
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47. :The agqueous suspensi on of claim 46 wherein said hal ogenated 20 styrene
is BNS. 49. Twoansssous suspensi on of claim 33 wherein sai ecrasooodesbi ity
conmpound i s cyanuric acid. 49. The aqueous suspension of claim 33 wherein
said low solubility conmpound is a solid netal hypohalite. 25 50. The
aqueous suspension of claim49 wherein said solid netal hypohalite is

cal ci um hypochlorite. 51. The aqueous suspension of claim33 wherein said

| ow solubility conpound is a thiocyanate. 52. The aqueous suspensi on of
claim 51 wherein said thiocyanate is 30 M8T. WO 01/ 08484 PCT/ US00/ 20445

41 53. The aqueous susgenm on of claim 32 wherein said theol ogy additive
conprises a natural oB8synThraqneous suspension of qipin Yowhkesws saidbglegendteth of claim
53 wherein said téﬂxiswt hetic clay conprises a synthetic smectite.

5 55. The aqueous~ suspension of claimb54 wherein said synthetic snectite

is a Laponite(r). 56.3%he THapagoeens suspueion iobelainf 33cwhersin Sdd lawaelubilitg ai d
natural or synt | al snmectite. 57. The aqueous
suspensi on of cl }%}n g%%v\ﬁ%lrmgg %%c}sl a urteal{ﬂﬁsnectlte is 10 aVanGel. 58.
The aqueous sudspensi 0d0.0f Theaiqueod? suspension of dlaimBIweodimspd balefendtade
conprises a natural or . gﬂéheltd&eksi i ca. 59. The aqueous suspension of

cl ai m 58 wher ei n “SEYFURSE? 1 synthetic silicais a fumed silica. 15
60. The aqueous suspensi onTiefaqedons sospehsioh of claim 40avhrditeaid kajpgemaai t | ve

conprises a naturlg&ya%gngxc%g%é&al um na.

42.  The aqueous suspension of claim 33 wherein said low solubility
10 compound is an s-triazine.
43.  The aqueous suspension of claim 42 wherein said s-triazine is
terbuthylazine.
44, The aqueous suspension of claim 33 wherein said low solubility

compound is a halogenated furan.
15 45.  The aqueous suspension of claim 44 wherein said halogenated furan
is BNEF.

46.  The aqueous suspension of claim 33 wherein said low solubility
compound is a halogenated styrene.
47.  The agueous suspension of claim 46 wherein said halogenated
20  styreme is BNS.
48,  The aqueous suspension of claim 33 wherein said low solubility
compound is cyanuric acid.
49.  The aqueous suspension of claim 33 wherein said low solubility
compound is a solid metal hypohalite.
25 50. The aqueous suspension of claim 49 wherein said solid metal
hypohalite is calcium hypochlorite. .
51.  The aqueous suspension of claim 33 wherein said low solubility
compound is a thiocyanate.
52.  The agueous suspension of claim 51 wherein said thiocyanate is
30 MBT.
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61. The a eous suspension of claim32 wherein said natural or__synthetic |
alumna is ymr) 62. The aqueous suspension of cl ai PCHYUSHPMIS 1 sai d

rheol ogy additive 20 conprises an organic dlspersant 11111111111111
1111111111111 M s 111

41

53.  The aqueous suspension of claim 32 wherein said rheology additive
comprises a natural or synthetic clay.
54.  The aqueous suspension of claim 53 wherein said natural or
synthetic clay comprises a synthetic smectite.
5 55.  The aqueous suspension of claim 54 wherein said synthetic smectite
isa Laponitc‘”.
56.  The aqueous suspension of claim 51 wherein said natural or
synthetic clay comprises a natural smectite.
57.  The aqueous suspension of claim 54 whcrcm said natural smectite is
10 aVanGel :
58.  The aqueous suspension of claim 32 wherein said rheology additive
comprises a natural or synthetic silica.
59.  The aqueous suspension of claim 58 wherein said natural or
synthetic silica is a fumed silica.
15 60.  The aqueous suspension of claim 32 wherein said rheology additive
comprises a natural or synthetic alumina.
61.  The aqueous suspension of claim 32 wherein said natural or
synthetic alumina is Dispal'”. ,
62.  The aqueous suspension of claim 32 wherein said rheology additive

20 comprises an organic dispersant.
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