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- AQUEQUS SUSPENSI ONS OF LOW SCLUBILITY AND LOW STABILITY gﬁT R ADQ{J@ VES
" FI'ELD OF THE I'NVENTI'-ON 10 :The present invention relates g é?

. conpounds Weoth/eass4bi oci des that have poor sol ubility and/ Orpébﬁgéddo%
“water, and nore particularly to nethods and conpositions for inproving the
st abi 1] ty. and/or dissolution rate of such conpounds. 15 BACKGROUND - TO THE
~ LNVENTI ON" Many conpounds 't hat have | ow solubility in water (e., conpounds

that 20 have a solubility of less than 1% have other propertles t hat make -

“‘them particularly appropriate for use |n aqueous systens. For exanple, nany
“so0lid hal ogen donor naterials such asihal ogenated hydantoi ns have | ow .
“..solubility, but are effective and econom cal biocides for recreational and
* industrial water systems. Similarly, non- biocides such 'as cyanuric acid
-have |ow Sol ubility bAQHEOUS SESPENSIONS OFJLOW SOLUBELETY hal ogen source

',_m_aterlals Mor e partlculgﬁb solid =
" hal ohydant oi ns--such roﬁﬁ@ﬁgﬁéﬁlﬂgﬁmﬁ’@@gm have been used
to sanitize waters for many years. Unfortunately though, many solid :
- hal ogen donors and all of the hal ohydantoins have | ow water solubility,
sl ow di ssol ving kinetics and are 30 hydrol ytically unstable. The water ~
_ solubility for BCDWVH, for exanpisy Dﬂ@?ﬁ; mately 1,500 nyg/liter at -
.+ 20C; and it dissolves slowy, depenéﬁ?lg on  sur I?g% area, contact tinme and -
“water tehPerature. Mreover, dissolved BCDM—I is not hydrolytically stable -
because it hydro%es to. |eld di pet h ant0| n and 't he bj ocj dal
hypohal ous aci ds FEFRiRRaRusnelates YZ'G(S’@mPP S\34el Ao bisgides that
hypochl or ous had boreelubiiiip E{;&B’Pétﬁbzﬁfj} fwathy] G13 hbre'paribuies tGQSetBéhstaBS

_1respect|ve

‘ composmons fori 1tnprovmg the stablhty and/or dmsolutmn rate of such
S _compounds
15

BACKGROUND TO THE INVENTION

| Many compounds that have low solubility in water (gzg,-,'compounds that
20 havea solﬁbility of less than 1%) have other pro'pefties that makc them particularly
appropnate for use in aqueous systems For example many solid halogen donor
materials such as halogenatcd hydantoins have low soiublhty, but are effective and
economical biocides for recreational and industrial water systems. Similarly, non- |
'blocldes such ‘as cyanunc acid have low solubility but are effectxvc uv stabxhzers
25 for halogen source materials, o o
More parncularly descnbmg the halohydantoms solid halohydantoms such
as bromochlorodlmethylhydantom (BCDMH) have been used to sanitize waters for
_many years. Unfortunaxely though, many solid halogen donors and all of the
e halohydantoins have low water solubility, slow dissolving kinetics and are
- 3Q' : hydrolyncally unstable The water solublhty for BCDMH for example, is low
' ' 'approxxmatcly 1,500 mg/hter at 20"C and it dlssolves siowly, depend.mg on
| surface area, contact time and water temperature _ :
' _ Moreover dxssolved BCDMI-I is not hydrolynca]ly stable because it
o hydrolyses to yleld dlmethyihydantom and the biocidal hypohaious amds



-halides, chloride and brom-de, within hours. Solid-hal ogep gonors @‘éf

avai | abI e as solids in powdered formand al so in-;various % ¢ form;,,

such asv@ouns4sses, tablets or briquettes. These are dosecbcﬁgsdofzmged wat er:

.systens by several neans, each of which is l[abor intensive and exposes

wor kers to the solid product. - Anong the dosing nethods are: 1. . Manual

broadcasting of product onto the water surface wi th product dissolving:

directly in the system The anount of product used in the broadcasting =

system can be accurately neasured. However; the rate at which the product -

10 dissolves wll vary with water teﬂperature, m xi ng and product form |If

t he product dissolves too slowy, the concentration in the system water

_ may not '-rqumhhlardlisgbideandlhgpoﬁremhs hc)d,betﬁai inein degradeq ahd despiciRe .

concentr tiiﬁns d. und% sol ved gg in contact with= systemparts can - -

cause COM S WHIBAEUSy st ens. 2: Submerged por ous -
contai ners or ssmmgehraotss it bl sdlidR  fwactod Ririp Al diiinC rectly in

~ the system This approach elimnates direct c ntact o product with

. syst em paYargupgemprgased f@m;s sich s giapules, dilllesor bigstteat 'ﬁﬂesmatehdd»sedal ly high

conce r diffi.,cult to.c rodyct di ssol ves
in tttlste syst'{égtr%hdv‘ﬁ!'aﬁ?{siﬁ ﬁ\gtsﬁvedallﬂ%%agﬁse?tmgw@%csgﬁ%%? Q’ be dependent
. on.wat er epapesa@emkmeothmsarmgmea& ARekCthe HOSGAE GRIHIAS aR: Oduct nmay be -
‘overdosed or 20 underdosed ) ByEass f eeders use a fresh, or- system

wat er treamt]o di- progud ontath watﬂtgnrfacqowobmdubed in the

. feeder. @g@&t t d tly di |l uted .
Jinto the Siog}ng% el r{;ﬁtﬂr?‘ggémdﬁ‘ ﬁé{%ﬂgﬁ@?ﬁg@k%&% I%?I m na §s system .
~material stmnpaanﬂmmcuytqbynbhsnod Hbm,rthefawntvﬂﬁch:thﬁ)reﬂmcy does vary )

contact .tine (feeder. , - water flow and - -

th P&ss wat et te ature
quant ?%/y 3?0%‘150%!@8{&!}'”%%{! RVALGS deRPETARFTS, MiKiRE AN BW‘?‘PCt‘IfHEm prosfuct product in
- the bypagissdiesdes siowsy, tieecoiBerttaion o6 tHe @Yste Wit iBeY ndra8abialeh e wat er
fl ow.rates need to be ad{lusted to conpensate for any terrperagure

" vari at i offeughirvekto hesfisetiys eanggtions: andasadissolved produet ng added to
| fsgrergefystneagamtt witf Sw&smd@sesutécamseﬁﬂmod&s in'sBinc§Sietnd, t e Dypass
2. Submerged Dorous containers or product in the water with product ' |

15 dissolving drrectly in the system. This approach eliminates direct contact of the

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 S

the system with this rnethod because the concentratron will be dependent on water

teinperature, mrxmg -and product form so the product may be overdosed or , _
20 ‘underdosed. L ' o ' - ‘ - , | )

3. . Btpass feeders use a fresh or system, water stream to dxssolve

product by passrng through a product bed in the fecder. This concentrated solid
‘halogen solution is subsequently diluted into the system bcmg treated: This method
’ typlcally eliminates system material compatlbrhty problems However, feed ; ‘
| 25 consrstency does vary with bypass water temperature contact time (feeder volume -
" water flow and quarmty of product m the bcd) and product form ‘The level of |
: product in the bypass feeder must be mamtamed for consrstent feed and the water
ﬂow rates need to be adjusted to compensate for any ternperamre vanatrons There ‘
| may be problems assocrated with extra water bemg added to sorne systems rf :

o 30 systern water is mappropnate for use in the bypass feeder



29, January 2004 WO 01/09484 PCT/ US00/ 20445 3 4. Slurry fggsﬁ hod
Wnere product is mxed with afresh, or system water. str 'T"@%

- slurry (tywoonloBassl ess than 3% of the solid hal ogen donor)P /U%Ebrioirs
" subsequently diluted into the system This nethod can very accurat

meter the required quantity of product and elininates dependence on 5
. wat.er tenperatures orvery-accurate control of water flowrate. Thi's

equi pent can. be expensive-and there may be probl ens associated with
extra water being added to sone "systens if systemwater is_inappropriate
for the bypass stream As to sone other 3ow solubility water additives
that, are- appropriate for use in the present invention,.terbuthylazine,

C[2- (tertbutyl am nej- 4- mﬂﬁe@xﬂ@mémbhw;ﬁfeﬁ}ehu&ﬁﬁﬁ;@am&iafxb& yged as an
al-gae control agent. in water either alone or, syner%pstlcally, wth
oxidi zi hg haf¥§t§8h Waffs sEcafa {ofrrate @ GG (h:gnqawwdeasyiw Ofﬁmﬂdlddlalmn may be

- found, for ifslo®\6Eich i Trends on Al gae
‘Control . by J. ofy \ifich I ué%ﬂéi@rygiém%%‘h{}%?gg&% ﬂ“‘;?’ﬁ WeVeTY 449456, |t
is al so usef%dcuﬁatniyetmbthmmqmgdhphmymfpmdnaﬁaiﬁeimﬁﬁzﬁéﬁsd@&n@ﬁ:embed in 15

. 'EP 857694.Met or _Stabilizin D|S|ne in Aqu eosSystenbyJ F. - :
Kraner and F‘”r}a'ﬁﬂpswﬂ’(‘iw ﬁ‘% Pé RISE Hawi Sg‘aqmmwcmci si on

' (RED) docuna;bt mggﬁgw Qherk efﬁm {lﬂg{ ?‘cﬁé% '
WL, EPA. gov): ¢ |C€:1te§gﬂt hgt taﬁ% sol téj%l%lg%tzg/&fégr%ht er ‘ﬁh azi S ﬁ 5 ppm
‘.at 25Cwith WW@?@stﬂb’étpmeﬂlSMp@pmtepfpmhe‘ﬁgpmtstrgdm.ZI ne has good -
: 'hydrolytlc stabiliy ada hal f- 1ives qof s. at H5 205 -

" days ‘at pH 7-and ﬁﬂ g%ys E’? uh#jtgqut%toqﬁlg{u °§81§(/?ﬁ|aam°§na? for vsey,
wettabl e pomme(pasbhmvmbﬂ)teﬁaﬂ;)ylm [24brt-basyldnifé) -4 ¥nREsgous di spersion

“".(Bel clen ) and a 4% aqueous di spersion (Bellacide(r) 325). The.
pr oduct ié rﬁ‘t&ﬁ a@f??ﬁﬁﬁ%l’é?ltlﬁﬂlﬁw%&ﬁceelrelzazewwtgfen@ex alpne ot gal

* control AgentyResauERy e b M R RS ey LT and

. Decorative Fountains recom*ren S uct a e the system
. where there ﬁBPIg@@@hmxbn@lmdcﬂmrasmnncuhbnmbfa‘gaM gmmﬂm’ the .
- Trends on:Algae Control by J. F. Kramer Off. Proc. - Int. Warer Conf (1995) 56"'

. - 449-456 It is also useful for stabmmng halogcn in water systems as descnbed in
15 EP 857694 Method for Stab:lt;mg Disinfectant in A_gueaus Svsrem by J FE.
o Kramerand F. O’Brien (1998) - .
The US-EPA Registration Eligibility Decision (RED) document published
in December 1997 (available electronically at www.EPA.gov) indicated.thét the
- solubility for tcrbuthyléii_ne_ 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 atpHO. -
~ The product i is available as 2 96% wettable powder (Bellacide® 320), as

well as a 44.7% aqueous dispersion (Belclene 329) and-a 4% aqueous dlspemon
‘ _. (Bellacide® 325). ‘The product brochure from FMC entitled Bellacide® 325 An
- 25  Effective Algal control Agent Recommended for Rccirculatino Cooling Water -
- Systems and Decorative Fountains recommends product addmon at a point in the

_system where there i is good xmxmg such as in the cooling towcr sump nearthe

rccurculatmg pump. _ _
It would be advantageous if an easily pumped concentrated agueous .

- 30 formulation of ie;buthylazine were available with an improved rate of dissolution,



. 10% BNEF5416d87 ang 16,198/

.recirculating punp.- It would be advantageous if an easily_f ed T
concentrated aqueous 30 fornul ation of terbuthyl azine vvergggg;glﬁnélgpg"‘w th &

an i nprwoadosas e of dissolution, 29 January 2004 7' WO Ol¢cB9dShbrzoeas .
. PCT/ US00/ 20445 because the solubility limt for terbuthylazine (11.5 ppm
is so.close to the required treatnent range (1 ppmto 9 ppn). As to other
. low solubility biocides, 2-(2-bronp-2-nitro)-ethenyl furan (hereinafter

. BNEF) is useful for controlling algal, fungal and bacterial growh in.

wat er 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; 5,416,107 and 5, 41608. BNEF deconposes rapidly in water, at.25C

~the - decompefké thesolidility litdiefor ferifithylagivé 61 188 pthipis s6 €lose1d the adquirkd 6. - and 6.
“hours at pH 9. Deconposition occurs even faster at higher tenperatures;. at
_ pH: 4 the 1aEReBbFAHES (} PHRHAPPMi fe i s 140 ninutes at -50C, -106 ninutes. -
~at: 60C and 49 4 1. o o} =y hydrol ytically -
- stable, this -nﬁtB%ﬁ}ﬁ ?fé |lt cﬁgéaﬁ%Pﬁg%%’EP% Iillhg)o'&?%ntﬁ%?s effective it
t he properharemafér BNEFhis usefulfoo corarblling sigaicfungkicand becterigligrewtanerial is -

Sol Vbl Bi CyrReegE PhmEe e oeed B dese e in s OY R

- di ssol ve- st slesssxslr: 8\sk 008; 5090,990: iSTasadientas, di3; BaseMe35, 122, 301 by

M:Coy et. al. describes the preparation of a sol ubl e fornul ation containing .
| _B&E,dqugwmmlébrmmeat-%mm systenms with
BNEF wi t h i s f ation wll i-n.Qr gani L pat.ieg. |t woul d.
. be advant(flltge%nu%osl1 O%Hr?ﬁtelggﬁ2{/\1'%%%gﬁ@’gg%g%s%?g@d&%%g%BT ormul ation
~of BNEF widegompaditiabbeuyy dven fasterpi HighesemipyadiresabepH Ashd 0 non-bi ocidal ~ { ¥

8 sl ik SR S haRg "anter O™
esor | bed g B B R e S R, Gl or ne by
R W . 2%xidizing bienide Rillspapidiyse thatdsB)cfieSdvevif the prophyamoyntuasibecat i ons, | nc.
Thi s publi gt of SUS8E % ! i (A HTR0HY S} LI000al 3860211 10
~ . ppmat25°C. This.low water solubility, along with rapid decomposition can make
15 it difficﬁli:'dissolvc the desired level of active ingredient. US patent 5,122,301 by
Mc'Coy ét. al. describes the preparatio_n of a soluble formulation cdntéining' 10%
: BNEF in an organic sél\}ent, propylene éarbonat’e. Dosing systems with BNEF
, with this formulation will result in organic contamination. |
. It would be advantageous if an easily pumpable cqnccﬁtrated aqﬁeoﬁs _
20 forniulation.gf BNEF werc_availablcrwith a rapid dissolved rate. ' - Y
“ " Asto non-biocidal water additives with low solubility, ’Isocyanu'ric- Acid
(bereinafter “CYA,” and also referred to as S-triazine-2,4,6-trione), is used in
water treatment to stabilize oxidizing halbgen against decornposition. ThlS is
-described in the Professional Pool an Spa .'.Fcchnici‘ans’ Guide to Chlorine by R.W. |
- 25 _ Lowfy aﬁd D. Dickman (198_9), Service Industry Publications, Inc. This
B publiéation suggests adding -CYA granﬁies ‘by 'sifﬁﬁg or brbadcasting them over_:thé
-surface of the deep end of the pboi. It states that the- granules are fairly tdugh to
~ dissolve and often sit on tbe_,-bottom of the pool for as long as a week. - “ o
e Altcmati&el_y,- the granules'ca'n' be-“dissélféd *in W_a:m water with soda ash and __

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



.suyface of ‘the deep end of the pool. It states that the-granules are fairly

“‘tough fo dissolve and often sit on the bottom of the poofd #@uans20Chg as a

week. Al twomapsssel y, the granul es can be "dissolved?” in VBE-R hvvith_

" soda ash-and 30 . added to the. pool by "wal ki ng" the solution aroun5 t he

pool . 29 January 2004 WD O t/0s484 5 PCT/ US00/ 20445 The solubility of CYA.

. in water is approxi mately 2700 ppmat 20C. CYA is typically supplied as a

©99%'to 100% pure granular material. In addition.to water treatnment, CYA has

uses as a chemcal internmediate in the manufacture of resins, plastics

addi tives .and coatings. For the reasons fioted above, it would be

- -advant ageous if easily punped, rapidly dissolving concentrated aqueous. -

- fornul ations of Cihewslubilityaf C¥Al B wahér ik RFr6ALALLIADANEpRAUEYSIC. Elal S

. ‘inpractical to prepare aqueous solutions ‘of the above-nmentioned water

. additives (artiveicREY suRpliehasp fPPedp 100%rnuee granuler meteribe dadditionds svaroduct s

- .exhibit -low bl ity . sl . Chi - t:ng._ kinetics and.are -. 10 :
: %ﬁﬁﬁéﬁ%@hé ﬁ§e¥as§ﬁg%ﬁ>}lcglr1§é%f¥d&g mn hieqm}n aecnﬁ&o_f &ﬂﬂ)‘ati bl e

- hydrol ytic unsta reover, ani ¢ solvents are

“ wth solid hplasgeradditives and coatings Forithe teheyns woted@bovd, itivoula®esi rabl e to add

_organic sglvents . to water-syste becayse they contanihate the water,
Ccontribut?®’ SQWP-‘F‘ F@!‘Y%ngéﬁ Y 4ggoi\ing GoncepRteGaqienss addi t i onal

waste. water férRadtBRs bf ¥iAOweteGvailadlar ge.. .1 n_vi ew of the above a need.
- continues to exist for concentrated aqueous 15 dispersions of low .

. sol-ubi l'ity and/ or Asdvdicatethahavehowavesy it dxigapractiesl to Phepapr @pents solatiopgnt i on -
addresses t mead Januar 04 5 6, SUMVARY OF. THE |-NVENTI ON 10
Briefly de_scr:k? i ‘%1%3’?8'%““%5’%%&3‘{’%8?3‘}2 ‘é"%?%‘_gde adli ﬁ’\?‘gﬁfrf"d?f,c FEsHS) provi ded a
c-method of i recaust dgest pduat exliibit 4o Satersbability) sk @.&sdwipg.kiﬂe\ﬂcmm' ity
compound, .t t]’(ra 18t hod compri sing: conbining a'low solubility conpound with
water anlfa Yﬂ&g?‘éfg‘y‘w’&&d‘ﬂ‘([?’(‘i’evﬁfomﬁﬁ}"Hﬁ'g&ﬁlcéqh’éﬁfﬁ aresnpd sempptble sGthor i sing 1% .
= to. 80% Of, t hgiid Biﬂogai' atots, Eﬁ{d'evcn if they were, it is undesirable to add organic solvents
.10 watcrsyst_ems bccause they contaminate the water, contribute to undcsirablé;
biological activ_ity,‘ and require additional waste water treatment prior tb-diSchargc.
. -~ In view of the above 2 need continues to exist for concentrated agueous
15 dispersions of low solubility and/or low stability water additives. The present-

invention addresses that need.



conpound, wherein the Theol ogy additive conprises platele or particles
whi ch orient 15 together with ionic or hydrogen bonds to #%#?ﬂ%ﬁgééd4:

t hree-di nensi onal structure; and adding the suspension to water and
allowing the low solubility conpound to dissolve in the water. |n another
aspect of the present invention, there is provided a nmethod of 20

i nproving the hydrolytic stability of a hydrolytically unstable conpound,

t he nethod conprising conbining a E%drolytically unst abl e conpound with
water 8nd a rheology additive to rman aqueous suspension conprising 1%
to 80%of the hydrolytically unstable conpound; wherein the rheol ogy

additive conprises platel ets o%g)artl cles which orient together with ionic
or hydrogen bonds to for MUMMARYEORTHEISNVENIIONS structure. The suspension
formed _t hereby has inproved hydrolytic stability when conpared _to the

unt redPed comp&UiRly deRCRINY 2ABIIRERCRSh i P@ﬁe’ﬂth@"?ﬂt@é'emef? % PReVidsis. at her e

is provi d@ﬁbtﬁcﬁu aﬂuﬁg@@ﬁng fSRRNGH &é\soqaﬁﬁﬁrm SakG ot W IbW s%ﬁh%m@f cotnpdifid SPeubi ity
conpound, to 10%.of a 30 rheol ogy additive, and wa wherein the

r heol ogy é%ﬁi'ﬂ?q GeMBETRG: |°§€£b"ﬂ'ﬂ%taéP‘€tS§"L5’i'"ty ﬁ%'PP‘P‘H]de‘g'“T H’éferc?r"ﬂ@tho!f@ét her

wi th ioni adaftivé sl faeean RQussus argerien ebmpﬁéiﬁg hopmo §G%WHithe tow sanbigynd i s
present in an anpunt at | east as@%reat as the anount. of _rheology additive.

35 One objcREPORRd.tHereip dasFiteology @Rgifiye comprispsHaiglelfeor RANIRAHNIRR PFiSREs f or

provi d5ng thgutherokitbiidrid Yor ARARYEAdSoride RAGRAUS teesidRiBnsidrial shesubigat s and
advant ages of the present invention will be apparent from the follow ng

descri pti &49ingdhg Sweﬂaﬁﬁée Vyatengnd allgying thedaw solsbility gsnipesnd iasdipgalyeRppT| ON
OF THE PREgRERRED EVMBODI MENT For the purpose of pronoting an-understandi ng
of the principles of the invention, reference will now be nmade to

preferred enbodi nents and specific |anguage will be used to describe the

sane. It will n@\&btﬂéela%géctb@r uﬁds:re%émorﬁvémh tie |i6 Piréidddon @kthohesfscope
of th% i nyention lh (?e such alterations and
0  improving the hy rolytlc stabliity of a hydrolytically unstable compound, the method
comprising combining ‘a hydrolytically unstable compound with water and a rheology
additive to form an aqueous suspension comprising 1% to 80% of the hydrolytically
unstable compound; wherein the rheology additive comprises platelets or particles
which orient together with ionic or hydrogen bonds to form a three-dimensional
25 structure. The suspension formed thereby has improved hydrolytic stability when

compared to the untreated compound.

In yet another aspect of the present invention, there is provided an aqueous

suspension comprising 1% to 80% of a low solubility compound, 0.1  to 10% of a

30 rheology additive, and water; wherein the rheology additive comprises platelets or
particles that orient together with ionic or hydrogen bonds, and wherein the low
solubility compound is present in an amount at least as great as the amount of

rheology additive.

35 Cne object of the present invention is to provide improved methods for

providing low solubility compounds to aqueous systems.

Further objects and advantages of the present invention will be apparent from
the following description.
40



_ further nodifications in. the described enbodi nents, and é%gh fur

' applldatlons. of the pringiples of the invention as descr Yugex , being
cont enpl-at¥@oHes4toul d normal Iy occur to one skilled i'n trmaﬁgﬁUQﬁnmnkch t he
i nventi.on pertains. As indicated above, the present invention nakes
|nproved aqueous 10 preparations of substances which exhibit one or mor e
of the. following characteristics: 1. |ow water. solubility which.limts
the percentage of the substance which can be included in aqueous sol ution .
~ preparations, or 2. poor hydrolytic stability which linmts storage |ife of
. the substance in 15 aqueous preparations, or . 3. poor dissolving

" behavi or, such as slow dissolution-rates or oil formati on, at use

.concent rations The i @E?ERMI@N@EMBREFERBEUIENEOE]MBM be made on site |

pre- manuf actu ed, are thi ckened suspensi ons that exhibit one or nore of

"t he fol lowing 20 rn‘B? BYBRs Rfpromoting %W%@@g@ﬁthﬁpﬂ%ﬁm’@ﬁ obtheor ganic -
I t d IRRE fogﬁE dl d
sol vent s “an mtvbﬁ,dg,r elféeite will b@ﬁﬁger %%qagalgnggdlﬁ}g Bgésl Qan i ng an

'ﬁ_feedlng, thereby reducing | abor requi ure, and
« inprave dosi ligetage il by usaddo desaribe tmsayne. IQﬁrﬂhneive&hellesspjemmlérstood that -

. dispersiani djs | resul he abj it - feed the
.'preBar atlcggn gl rec\#&g?ﬂﬁ? ngf)med’éﬁ&)‘ gsrﬁ’ﬁfebﬁﬂﬁ?'f 5(5% %&?@P"n :
_.-provi ding nDﬁHheﬁqﬂbdifaﬂﬂmﬁmb%&rmea%ﬂbﬁ%&%@hﬁ@ﬂcﬂm&g Biﬂ%ﬁ@ afior €
 immedi ate doswgwmo 01/ 08484 di br onodi net hyl'hydant oi n’ (

~ .di chl-or odi nef EREHpiD %mwgnas descrifedheoriniheingdonteamplated an wontd
 (DCMEH) , et AHHANG oBdu? 1d gﬁecgmrelaqh m 29 January .2004,
.~ PCT/ US00/- 2045 l\/bre part | cul ar escri bl ng F TSI i ch may
_advant ageousl y. beAs indicated above, the present invention makes improved: aqueous '
' 10 preparauons of substances whxch exh1b1t one or more of the followmg

charactensncs

1. Jow water. solubility whlch limits the percentage of the substance

which can be mcluded in aqueous solution prepa.ranons or
. o 2. poor hydrolytm stablhty which hmxts storage hfe of the substance in
15 aqueous preparanons or . '

3. poor dissolving behavior, such as slow dissolution rates or oil
formation, at use conécntrations ' | |

The inventive preparatxons whlch may either be made on site or pre-
manufactured are tlnckened suspensions that exhibit one or more of the following

20 unprovements

L. reduction or ehmmanon of organic solvents and the problems

assocmted therewith;

2. simplified handhng and feedmg, thereby reducing labor
rcqulrcments and worker exposure, and i improve dosing accuracy and consmtencj,

25 and - ‘
3 zmproved dxspcrsxon/dxssolvm g behavior, resulting in thc ability to

.fecd the preparation directly to the application or with dilution water, and
_prov:ch_ng.more rapid and complete dissolution allowing higher and more -

immediate dosing.



per f ormence of compounds that woul d be useful as. water ad whi*ch
have voovepgdagpi lity in water. For the purposes of this j -

solubility in water of less than about 1%is considere&kﬁﬁi%ébﬁgﬁ/

solubi lity. Another aspect of the present invention inproves the _ ,
performance of water -additives that.have poor hydrolytic stability. For

t he urposes of this description, poor hydrolytic stability is indicated

- when the additive has a deconposition half life of |ess than_about seven
.(7) days. 10 .  Among .the conpounds tigat may be used.in the present' -

“used in the present invention, one aspect of the inventio%?i rovs the . -
' vaniedy 2004

invention are bronochl orodi et hyl hydant oi n (BCDVH); brononi troet henyl flj'ranjA '

" (BNEF), -bronoRigié pativdl <BhS ' E,Bd{j),- ( ri.c. aci-d
(CYA),. . trichloroi g%gy_.aﬁumf?écs acia t?é}%ﬂg?%’l@ i amﬁ%c%ﬂh‘ly
solid metésediny fisipaeseridoventioh, ere aspéatiofithelipyentioh dmpioses thel  of t hese

ror'socyantric-acid (DCCA), « -

/ compounds,.exhibit d aw solubi i ty-and/ or. poor hydrol ytic stapility and/or a
-“poor rat ep cﬁ%@%oﬁf?ﬁ&ﬁ“'?‘#%ﬂd’é‘ﬁﬁ@ ygetflélr?g_watg agditives, bptwhich have of wat er

~appregi ated by the art that the appropriate anount w 25 ‘advant.ageousl y
be usg’ld, Wﬁ‘gz%ﬁl?ﬁb‘ﬁtl?IBS?W%HQMIOE@%Wlt&bOUt“‘60% bei ng additive. 1n. -

oo fi ¢ agd 1 bauE R d P8R bl R bt o et R PP cpor st .

- addi tive jowesohibilitylin Wateri FYERE pUBOBBUSIUSS m&ﬁﬁw%eﬁﬂﬂiitfﬂy whibr 4 1 | be

~I'n the noadditresthat hae ppobbytirolyrit stabilityeFer the purpovaidf #is geseripieg, Preferred.

In the most preferred enbodipgents, .the additive preferably ~conprises about
40% of t I'Peooéﬁﬂcg'Sﬁ?cs?@ﬁ'é%?i”Bﬁ%a‘R n threaddithiedias g fleeampasitipadalfiat may be

~sed in tifepf RSStHan BBMRBEVAT7RALs. Nat ural- clays such as snectite, synt h'et;{i’“g
cl ayg such as synthetic snmectité, natural alumnas, synthetic.alumnas, “~
aturdP si i casAmepsthespmpowndsithatamaysbriused gmthcpraentiavengioy a#004 WO

D882 Andci oA h e MERS (B EBM): BromARGHM S rurd B N7 1Y
' bromonitrostyrene (BNS), terbuthylazine (TBZ), cyanuric acid (CYA), | - '
| trich]o;ois,ocyanuﬁc acid (TCCA), dich]oroisocyanuﬁc acid (DCCA),
. dibromodimethylhydantoin (DBDMH), dichlorodimethylhydantoin (DCDMEH),
15 dichlorbméthylethylhydantoin (DCMEH), méihylene-bis-thidcyanate (MBT), and
~ solid metal hypohalites such as calcium hypochiorite. All of these compounds -

exhibit low solubility and/or poor hydrolytic stability and/or a pbdr rate of
dissolution in aqueous systems. ]
Asto the amou;it of water additive present in the inventive agueous
20 suspension, it .y)ill be appreciated by the art that the appropriate amount will | ‘ | )
- depend on the specific additive being émp]byed, and the desirc'd. use of that o
‘additive. In general terms though, amounits of between 1% and 80% may
. advantageously be used, with amounts between abotit 20% to about 60% being
.. more prcfer_rec_i.. In the most preferred embodiments, the additive preferably.
25 comprises about 40% of the aqueous suspension. ‘
- "-Ainohg the rheology additives that may bc'uéed in the present invention are
' n’atural'clays such as smectite, syn’thétic clays such as synthetic smectite, nafﬁfal
| aluminas, synthetic aliminas, natural silicas, synthetic silicas, and organic

dispersants. In the more preferred embodiments commercially available'a



: srrectlte Van CGel from R T. Vanderhbilt Conpany,. Inc.) is 253 | ndi cated -
.above,” the rheol ogy additives conprise platelets or parti %”“%?a@ %bri ent
t oget her WOQH/0B#4i c or hydrogen bonds to form three- di nensipomaisoer2044s
“structures. This structure formation is reversible due to the relatively
weak nature of the bonds, so that when the bonds are disrupted by shearing"
..action. the structure cones apart, but re-establishes when the conposition
is at rest.. In the nost preferred enbodi nents the rheol ogy, additive
“consists.essentially of such platelets _or particles. 10 It can be. seen .
- fromthe above that the preferred heol oay additives are thixotropic. This
I s an additional benefit when it desired to punp the conpositions. As
_to the anDuerbFUQWqﬂFfe@lgadyﬁmﬂd‘F?lfwﬂ SewthemdClay Reodupts), g5 adels uspensi on,
- preferabl y th [ % 0% 15. rheol ogy
addi tive. “l%ﬁgtgﬁu'Eé%ﬁg e eg?l%kzlen%%gg%h eoég%nu‘{ %@g&) %%dlabout 5% '

 rheol ogy dd| tive.As mdidatedabcbh:sthen-hedlegﬁbddluvﬁbﬁniprﬁ/e platewmuipaﬂr&’aleileol ogy
-additive is present in the agueous suspension. One preferred rheol ogy

addi tive is tha@rignitapetheranigh ionicorhydresen dopdie form gree-dimensionals van. Gel by
R T. Vander l%hh&mfé?”ﬁﬁi%mhﬂfe forhas rl/ﬁr}e\?allble%u%@de PRy Waarkhage additive

‘preferably conprises about 2%t o about 4% of the aqueous: suspen5| on,
- Anot her pr efo ltheelrbnilheso Ithigywln:ddhet bamisiage dismpegdityshtarmgsacton tlleeﬁtmamktet ed

" under the trade n t hem O. .Produc When
aboni te(r) ot AgE pCErRIALGNes senahs SRR i O RHO TR B ot 0. 5%
‘to about 3%gpéfetriEerdBotRAN AL THERRBRIZY AdditiHe eblits Sk&tRIlY of sidhgahielgss addi tive

~is . the, synthetic alum na. nmarketed - under the trade name Dispal (r) by

-the Vista cHsppetiglesConpany. Wien Dispal (r) .is. used the r heol ogy additive 7
0 ehadbL oI R A {agb&%ﬁié%fe‘%*?é&?%éd*}?%§§g>i e 01, 10
fu rred sili Cahllxmrkpit LWhisrslar addigonal benefit when it is desued to pump the

composmons R L
As to the amount of the rheology additive used to make the aqueous |
‘ | 'susoeusmn, preferably the suspensr_on comprises about 0.1% to a_bout 10%
15 rtheology additive. In the more orefen'ed embodiments about 0.5% to about 5%
o 7 rheology additive is used. Most preferably, about 1% to about 4% rheol_ogyr
- - additive is present in the aqueous suspensxon | | , ‘
. 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
\" L 20 rheology additive preferably comprises about 2% to about 4% of the aqueous
o suspension. L o . : _

_ Another preferred rheology additive is the synthetn:: smectite marketed

under the trade name I_.apomte by. Southern Clay Products Inc. When Lapomte
. is used the rheology addmve preferably comprises about 0.5% to about 3% of the

25 aqueous suspension. | - _ _

_ Another preferred rheology additive is the syntheuc alurmna marketed
'under the trade name Dlspal by the Vlsta Chemical Company. When Dlspal® is
-  used the rheology additive preferably comprises about 1% to .about_S% of the

* agueous suspension. | -



“invention 1S I

. the data. The bi ocidal ef

~..anppunt ,

trade name Cab-O Sil-by Cabot Cor por ati on. ~\Wen Cab- O Sil éi used (ﬁcﬂ
rheol ogy additive preferabl y conprises about 0.1%:to abou@ 0% 2405
aqueousveurgmssi on. It is to be appreciated that” severalpc—rmgag-!mgy
additives may be used in conbination. For exanple, a synthetic smectite
such as Laponite(r) may be conbined with a synthetic alum na such as
Dispal (r) to provide the desired rheology additive. The sel ection of the
rheol ogy additive may al so be made to optinize other 10 perfornance -
characteristics such as the stability of the aqueous suspension when frozen-','_-
“and thawed. For exanple, natural snedé®ite rheol ogy additives such as Van

" Gei-O have been found to provide significant freeze/thaw stability to the

-aqgueous sus peh&bﬂﬁﬁpﬁferﬁeheh@ﬂ@g%/emdltid&yﬁ&hé Qimed Bii@ AAKEtedivhtiertBy be made
“to specific exanples usi ng t he processes_ 15 described above. It is.to be -

under st ootradename Gab-Ox3ikp Y§§b%ir rperation ¥y bep GabnQsS Eéﬁﬂéﬁcétt@?y descri be-
- referredm t sthe .

i ten@ﬁé P her elg%ﬁ%gges 4b%ﬁ&£%q¢ﬁﬁ&t&p%s€fﬁ§€| norate of
Brom G desuspcxﬁmn:ier (approxi mately 96% bronmochl or-odi net hyl hydant oi n

~ .BCDIVH,_ avai | abl.e from Bi olLab; .1nc dete ned by anal yzi ng f||tered' o
‘sanpl €5 over tir’r%tql?cozmp?cﬁ‘?drﬁh@cf%% Gl\r?ﬁfﬁ’l ?ﬁ%‘?"e‘f seflinaration. The

tine requ&:ﬁEﬁn&t?olﬂ'I%?Qké&ﬁ?lgoa/ﬂﬁih&@‘%n@%hé@ﬁa% ofitd®ihpbed froma fit of -
: I cacy of dissol v% against bacteria was

. ‘conpar ed wmhnstbmtbmsmyqbgmﬂunmaesuah as Disphlarto pravéderthe dguredgbendegit r at i ons.

~~The BCDI\/I—|£C§§ of Brom cide Powder. was determ ned by addi ng a known '

_ Ximately 0.1 grams of Broni Cide Powder, into 80 milliliters -

: 30 of water, sThé selag:owogafecmsdwgy\addmﬁxﬁﬁggﬂecsbsnﬁﬂud@mﬁ@eoa\epr oxi rrately”}-.,
: &utesW)Ol/C8484followed y filtration through a 0.45 mcron - _

f i | te Rerfqrgance earagteristes wah agtéw stabgiy ehthe 3aueays suspepsipp pbenas

- deterni neﬂoeéntﬁa thiGed G bk Aiple] nadRbPSRCHP ahedbgyeac(dﬁ&cs such as Van
Gei-O have bccn found to provide sxgmﬁcant frccze/thaw stability to the aqueous.

]

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 eiamples are provided to niore
completely describe preferred embodiments, and that no limitation to the scope of -

~ the invention is intended thereby. -

L Example 1 o _
, The. di_ss,dlution rate 'of_ BromiCide® Powder (approximately 96%
‘bromochlorodimethylhydantoin, BCDMAH, available from BioLab, Inc.) was
determined by analyzing filtered samples over time from a stirred BromiCide
Powder/water preparation. The time rcquﬁed to dissolve 90% of the BCDMH was
25 caiculated from a fit of the data. The biocidal efficacy of dissolved BCOMH |
' against'bécieﬁa was compared with sodium hypochlorite at similar free halogén
) concent.rauons | |
Thc BCDMH assay of BromiCide Powdcr was determined by adding a
known amount approx1mately 0.1 grams of BromiCide Powder, into 80 milliliters :

30 ,of water, surrmg v1gorously with a magneuc stirrer for approxxrnalely two minutes



and acetic acid by potentionetric titration with standar 0. _—
sodium thiosulfate.. The. result of this titration was us%%‘?ﬁ%‘(aga%&ﬁ ate

t'he per cewpD.aB@BieH 11 present in Broni Cide Powder. One |itepCOiswazodds in a 1
liter.beaker was magnetically stirred:using a two inch magnetic stir bar-
at a slow rate- (setting 5 on a Therrmdyne Nuova Il magnetic stirrer). The
400 nmg BCDMH/ 1 target concentration was established by adding a. known
anmount, approximately 0.4 grans, of assayed Broni C de Powder to the 29
“January 2004 PCT/ USO0OC20445 . 10 stirring water. The nom nal BCDVH
concentration was calculated fromthe adtual anmount of Brorni G de Powder
. .used and its assay. Sanples of this preparation, taken over tine, were
_i.mredi.at el y folldwet wofiltiation givo@giDa 885 nhicroarfilfer. The total hexmzxnghaiogrm ration of

'total oxidizing halogen in the filtrat et eg,m.ne pot ent tric
 Ftrati oh usPRGRLAREANEHS st deterrming Bbrse A RPESLpdse i s &R 118 ¢
. calculate- tggsaéét&%i ﬁ%&ﬁ@ﬁ&aﬁéﬁm&m&ﬁe&(mrbﬁ%ﬁoncentratlon

‘Wwas ‘express I n Tabl e a percentage of the nomnal - concentration. 20
. Table 1 - BehinstlfassadEhe nasuslsoﬂ thisi tisratiRn weas GsedtoSalcubnte thg percentBEDME . 5 8.0
- 10.5 20.Q 458 52:. nut@@F?S 91.8j 11.1 17.0 21.7 25.5 31.840.9 51.0
57.2 74. 3 oreERyipRyomi ‘fit as shown in Graph 1, by the nethod of
. least squares, t @deflef 6 WA @G FlitéﬁkaBrw%ﬂagmickﬂﬁadstﬁrdﬁlﬁm{gd_Md\A nut'es) "}
+ B. For this case;’ M= 18.54, B = 15.56 with R2= 0.98._ The cal cul ated
tine to readppl'ggggr@pcgwébqq@ﬁp ,s,]}gw rate (settmgS onaThcrmodyne NuovaIImagnetIc -

‘surrer) 'I‘he 400 mg BCDMH!] targct concentranon was established by addmg a

N known amount, approxmlately 0.4 grams, of assayed BromiCide Powder to the
- 10 | stirring water. The nominal BCDMH concentration was calculated from the actual .
"~ amount of BromiCidé Powder used and its assay. Samples of this preparation, "
taken over time, were immediately filtered through a 0.45 micron filter. The
concentranon of total oxxdxzmg halogen in the ﬁltratc, determined by
" potenuomctnc titration usmg standardlzed (0 01 N) sodium tlnosulfate was used
15  to calculaté the dissolved BCDMH conicentration. - Dissolved BCDMH
concentration was expressed in Table 1 as a percentage of the nominal

concentration.

“Tabie 1 - BCDMH Powder Dissolution Rate

.20 S | |
o Minutes - . 051 1.0 1.5 2.0 30 5.5] 801105 2001 4551 520
% Dissolved 1].1 1701 21,71 258 3181409 51.0) 572 744 | 8957 918

- This data was fit as s,hownrin Graph 1, by the method of least squares, to
. the following equation: % Dissolved = M x {I.n(MinuteS)} +B. For this case; M=
18.54, B=15.56 w1th R2 =0.98. The calculatcd tlmc to rcach 90% of the normnal _

- 25 _concentratlon was 55.4 minutes.



25 concentration was 55.4 mnutes. . WD 01108484 -29 Janb@ %‘2004

_ PCT/ US00/ 20445 12 Graph 1-- BCDVH Powder Dissol utizon Rate®TH Weeddhi -
ef f i caoyowinsigssol ved BCDVMH was conpared to sodi um hy pocgd-tsdorresdssi Ng. ACAC .
Oficial Method 965.13 (1995 Edition) - Disinfectant fWSw nmm ng Pools
agai nst the gramnegative bacteria E. coli (ATCC #11229) and the :
gram positive bacteria Strep. faecalis (ATCC #6569). The desired nomi nal-

bi oci de dosage (0, 0. 1, 0.3, 0.6 or 0.9 ngll total hal ogen expressed as
chlorine) was established by dilution fromfreshly prepared_(fil tered)
st-andar di zed stock solutions of eitHh@&r BCDVH Powder or NaOCl into _
phosphat e buffered water (approximate 10 pH of 7.5 as described in the - _
- nethod). An -inoculumwas standardi.zed to yiel'd .2x10$ organisns per .m. One"
~-m of the standardized_in cuI m mxed_into 199 m of phosphate o
- buffered water contai nﬁ}?@ﬁ @9@&%@@“@%9@'@0@‘% i de. One-nl ali quots L
wer e rerm ed at SpeCITI C tTTTES (JU OU 20 armd—1r80seconds—aftar o

' ]1 nocul um gddi ti on) and adthdﬂuﬂuntﬂmmmpar ate tubes cdntaining 9 :

- m of .15 |thiosulfat | i i ng hal oggn. . Five 1
m - al i'quots of fromd;g%ﬂpe‘h m&%a&%% g’ h added arfd rn"xed

~i'nto five |separate tubes each containing 9 n of .subculture broth. -After .-

.48 -hour s -Of |nm;|l”ﬂf WaYal hese were 'oxam ned to.-deterpiine [aTa\t H or- no

growh in Heul t ur e] medi um Resul t g g’i v%P_.j_n.ﬂia-b-l-eQQ-ﬁ'm"expr essed. .
" as -the nunbeB §p tubes (put- of. T (possi bl ¢) that MO O1/ 08484 13 29 - =

January 20042 RCHUSO6L S-exRi-bH—grav ' hat+or—Hhg ef ficacy
- of NaOC1 - and“dl4§< ) COMH ind -~} R

11T
'I‘ime(l\ﬁmt&s) '

The b10c1da1 efﬁcacy of dissolved BCDMH was compared to sodium hypoch]onte )
_ using AOAC Official Method 965 13 (1995 Edmon) Dlsmfectant (ﬂatcr) for
5 Sw1mnung Pool s against the gram—negauve bactcna E. cotz (ATCC #11229) and ‘
;he g_ram-posmve bacteria Strep. faecalis (ATCC #6569). The desu‘ed nommal _
biocide dosage (0, 0.1, 0.3, 0.6 or 0.9 mg/1 total halogen exprcsScd as chloﬁn'e) was =
éstablishgd_by dilution from freshly prepared (filtered) standardized stock solutions
~ of either BCDMH Powder or NaOCl into phosphate buffered water (approximate” |
10 pH of 7 S as described in the method). An moculum was slandardlzcd to yield
| '_ | 2x108 orgamsms per mi, One ml of the standardlzed inoculum was rmxed mto 199
~ miof phosphate buffered water containing the desired dosage of biocide. One-ml _
. 'a.xliquots ‘were removed at specific times (30, 60, 120 and 180 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 aquuois of from -
each neutralization tube were then added and mixed into five separate tubes each
contammg 9 ml of subculturc broth. . After 48 hours of incubation, these were
exarmned to determine growth or no growth in the subculture medium. Results

. gwe_n in.Table 2 are exprcsscdlas the number of tubes (out of the five possible) that -



~this test are approximtely the same at equivalent -total Ogg di zi n%
level s. Table 2 - Effi cacy Conparison: NaOCl and BCDNH P

- Tubes (Ojtw@fmmmExhl biting Gowh., PPMfE. coliStye- Faecp({;t,gsmoas

Bi oci de 30 60 120 180 30 60 120 180
Hal ogenTr eat ment secsecsec' secsecsecsecsec 0. 0None555555.5 .'5
0. 1NaOCl 55555555 0. 3NaOCL. 55315. 555 0. 6NaOCl 000000.0 . 0. 0. 1BCDVH55555555

. .0."3BCDVH5555554. 1 0. 6- BCDVHOO. 000000 0. 9BCDVHO000000. 0 't ppm expr essed- as .
“ Cl2.Exanple 2 10 The dissolution rate,

hal ogen

of

accel erated storage stability and

'~ _ease of punping of a 40% BCDVH prepar atli3lon were determned. A preparation-

<. was . made by mixing 417.grans of Broni C de- Powder,

‘pot assi um ph

. m.xer (Cafrrarm BDC 6015 m xer with a 3-i

-3 grams . of nonobasic

ol ROMcubitich. A egﬂiéh@% opﬁaam 8id disidied BEDMHAIAN shear
nc ‘

Hi gh shear dispersin
this test are approx1mate1y the same at eqmvalent total oxidizing halogen levels.

Tahle 2 Efficacy Comparlson' NaOCl and BCDMI-I Powder

Numbcr of Tubes ( Out of 5) Exhlbltmg Growth

| Halogen | Treatment | sec |

ppm ¥ — - |E.coli : . - | Strep. Faecalis

180
sec

Total - .| Biocide 30 120 180 30
sec | sec sec_

<.

0.0 | None

0.1 NaOCl

0.3 NaOCl

0.6 NaOClH

0.1 BCDMH

0.3 ‘BCDMH

0.6 - | BCDMH

0.9 BCDMH

olol~|lulolulu]jwx

10

15

20

l_o?gmgmmmﬁg
'-locmm§~:md
'oo‘éurc':ua.t.).uﬁlg
l_Co-PhUleUIUI'.L._hg

lolo|wnjun|o|u]un|u
lolo|u|unlo]w|u]w

T ppm expressed as Cl;
| Example 2
The d1ssolut10n rate, accelcrated storage stabﬂxty and ease of pumpmg ofa

40% BCDMH prepa.ranon were deterrmned
A preparatxon was made by nuxmg 417 gra.ms of BrormC1de Powder, 3

grams of monobasxc potassmm phosphate (I{I-IZPO4) into 580 grams of water usmg_ o

Ampeller 0peratcd at appmxlmately 800 ipm. )

The assay of the resulting preparation was determ.med as described i 1n .

Example 1 except that approximately 0.2 grams of the preparatrxon 18 initially

dissolved in the 80 ml of water rather than 0.1 grams of powder because the

preparation is approxlmately 40% BCDMH.

~ The dissolution rate of the BCDOMH in this preparation was determmed as
described in Example 1 exccpt that the 400 mg BCDMH/1 target was established

by adding a known amount of approximately 1.0 gram of the _pr;:paration to I liter

25

of water. The calculated time.to reach 90% of the nominal concentration. was 3.9

minutes with a good fit (R? =0.97). Pre-wetﬁng the powder in this p'reparation

a hlgh shear mixer (Caframo BDC 6015 Imixer with a 3 inch ngh shear dlspersmg‘ '



~inpeller operated at approximately 800 rpm). The assay o% t he re ul ting.
preparation was determned as described in Exanple 1 exc Hra 'N?é)f 004,

. apprOXI‘?Btu? Yis 2 grams of the preparation is ini tially %fgfﬁ%@hﬁﬁe“gpgpat Ihgn -

80 m- o er rather than 0.1 grams of powder because t

i's approxi mately 40% BCDVH. The dissolution rate of the BCDVH in this - . .
preparation was. determned.as described in Exanple 1 except that the 400
ng BCOVH | target was established by adding a known anount of

. approximately 1.0 gramof the preparation to | liter of water. The

calculated time to reach 90% of the qgm’ nal concentration, was 3.9 .25
‘mnutes with a good fit (R2 = 0.97). Pre-wetting the powder in this

e LRI A BN OO8) BPhern FTT R B p B 2 e

1. Accel eEatglesit orage stability was determ ned by conparing the I nitial
assay, to the assay of the pregaratlon after 15 and 3Q days, storage at. 50C

(122F). The redraigrakdstoragsromaliity asfletermifed, by compeans Bie 1pitel A58 s wher e
. Relati ve /gL 3&%‘){/ hﬂ}? Cﬂar{ddﬁ'if%?llf‘ﬁﬁ@}io dafsiibapd ar308@Y 1220k el .- shel f

,I|fe as neasure er at
- punpi ny ceesuhﬂaxdeem'tedas\gercﬁna'elphee a:mmgdqs)s)wl'lb&ﬁ For exanple a

storage testing was poor - and suctlon I|ft

DeETu by Tose whaAREAcsaee 2 B AR b IR, 000 e

- prepar atlggsagyj]em@l atlve activity |l oss was 17 0% at. 15 days and 21.0% at.

30: days. - Punpin per f or mance. was t ested usm&d]g di a hra mmeterlng punp in -

suction. | Fexe ; a prepamation with agrinitiahAssty of P

ﬁépprom mat el y

ffmﬁga o PR EAT Tl S B m H[i‘? oniFolS Ther)

~\was n‘lﬂmt pﬁp&aﬁ&ethe relative activity loss was 17. 0% at 15 days and 21 0% at 30 days
‘ ‘ Puumg performance was tested usmg a dlaphragm metermg pump m
, suctxon lift mode. A4 liter graduated cyhuder contammg approxlmalely 4 kg of
- the preparation was placed on the ﬂoor A dlaphragm pump (pump model Alpha
' 080NP6060D0 avallable from ProMinent Fluid Controls Tnc. ) was mounted 4 feet
15 - (122 cm) above the floor w1th the seml-ngld tubing from the suction side of the |
o pump inserted into the preparatJon The pump was dlscharged intoa 4 hter beaker
- Pumpmg performance was poor Pumpmg dewatered and thlckened the matenal in
 the graduated cylinder to the pomt where it would no Ionger pump.
| _ This preparauon dlSSOlVCd more rapidly than dry BCDMH powder L
20 probably because of. pre-wettmg This preparanon was not a stable suspension, the | 7 ] )
shelf life as measurcd by accelerated storage testmg was poor and suctmn lift

pumpmg caused dewatermg

o Example3‘
2 A
o The dissolution rate, accelerated storage stability and ease of pumping a
- 40% BCDMH preparation were detérmined. .
A pre’paration was made by mixing 417 grams of BromiCide Powder, 4
 grams of boric acid (H;BOs) and 10 grams of the Laponite® RD (available from
30 . Southemn Clay Products), a Synthctic hectorite clay tluckening and suspending



(122 cm above the floor with the sem-rigid tubing fé\ggnthei ion
jsrde of the purrp inserted,into the preparation. The purrp (gqﬂg

into a 4 |y pker. Purrpl ng performance was poor. Puan%ﬁ ged and

~ t hi ckened t e ma erlal in the graduated cylinder to the p

woul d no |l onger punp. . .This preparation dissolved nore rapidly than_ dry
~BCDWVH powder 20 probably because of pre-wetting. This preparation was 'not
" a stabl e suspension, the 25 The dissolution rate, accelerated storage
stability and ease of punping a 40% BCDVH preparation were determ ned. A
 preparation was nmade by mxing 417 grangsof Brom Ci de Powder, 4 granms of
"boric acid (H3B03) and 10 grans of the Laponite(r) RD (avallable from 30

- Southern C.a [

- Suspendi ng 28ETE S0 erafhs op WAker B 2 MO st B Wee bt Ay, o

~granms of wat@r using a hi gh shear m xer as described in Exanple 2. The -

~dissolution rate he reparation was determ ned_as
“described in Exanﬁ’%alf olyipon. @éﬂ%&ﬁ%ﬁ%%?@%ﬁ%ﬁ% ftepRized 8t nal
concentrati Oﬂeééﬁﬁedlm‘i-:i&d;ﬂ@ £STHE Eﬂcﬁaﬁ&@ﬁ’neftbﬁ-ee{c%()% Sk-186 homid S pr epar ation

r_exhlblted even nore rapi d dissolution than the pre-wetted powder.

pr epar at i ®n Wmn@tmp'lé lﬂmmﬁtwahe(gogdﬁt&gze@?éblmsgrmudmerm' ned for -
. this prepara descrlb 2. For. .t atlo t he '
rel ative act %’%/]?1 13t/e YU moLe fP 6"%01'% ﬁaﬁg“e&’é@g’cgﬁ ‘1 @f? &5 . This

' .represents aEsmgpilble,cant | mprovenent over wetted povvder at the 15 day poi nt

‘wi'th a nore nodest inprovenent. at.30.days. Punpin performance was tested
usi ng a diaphr agrfeesleraied stosaaestability wasdetesminedifor thigpaepasatione®cr i bed i n

Exanpl e 2. PhoRing E@&f{aﬁfgn;ﬁﬁﬁ‘fg?ﬂg@& &M&%ﬁg‘ﬁﬁfgﬁg?&s@ 1oQEwhL ?@éﬁoat ion in

Exanpl e. 2, however -t he t'ent over the entire
test. Th'éO addn 135 days afd 1hé%sat30Niays. cThik agpresdints jaesigiificanbinprowernére wivay - agent .
. Tes U| ted " wetted powder at the 15 day point with a more modest improvement at _30.days.
'Pumping performance was tested using a diaphragm metering pump in
‘ suctmn lift rnode as described i in Examp]e 2 . Pumping performance was 1mproved
. compared to the preparatxon in Example 2, however the pump rates were not -
_ 15. 7 consxstent over the entire test. , o ' : ;
The addmon of the synthetic clay dlspersmg and t}:uckemng agent resulted _
A_ in several surpnsmg mprovements over the wetted BCDMH Powder preparauon
from .E.xample 2. Dissolution was even more rapid for this preparation than for the
' - pre-wetted powder preparatien frem'Example 2. Relative activity loss was also
- \ | -_ 20 -lmproved compared to the preparanon in Example 2. In addition, there'is .
IR 1mproved physical stability of the suspensxon compared to the preparauon from

Example 2 based on reduced separatlon during the pumping.

- Example 4
25
The dissolution rate, acceleraled storage stability and ease of pumpmg a-
40% BCDMH preparatlon were detenmned
LA preparatlon was made by mlxmg 417 grams of Bromelde Powder, 3
: grams of monobasic potassxum phosphate (K.H2P04) and 30 grams of the D;spa]®
.30 2_3N4~80 (available from Condea-szta), a synthetic a]umma thickening qnd '



i n several surprising inprovenents over the wetted-BCOVH Powder preparation:
from Exanpl e 2. Dissolution was even nore rapid for this %?é%&*a@&zq;ﬁ‘.than :
‘for t heye! ted powder preparation from Exanple 2. Relative activity
| 0SS V\gysdgg gd(/)@;_i mproved conpared to the preparation i n BXAK0A20445,n .
addition, there is inproved physical stability of the suspension conpared
“to the .preparation from Exanple 2 based on reduced separation during the’
punpi hg. Exanpl e 4 The dissolution rate, accelerated storage stability and
ease of punping a 40% BCDVH preparation were determ ned. A preparation was
©. made by m xing 417 grans. of Brom G de gowde'r,- 3 grans of nonobasic S
~ pot assi um phosphate (KH2PO4) and 30 g* nms. of the Dispal(r) .30 23N4-80 -
(avail abl e_f r%@ Condea- vh%éa), a synthetic alumna thickening and 29 = .
January 2003PREH1FE6BA 3N BEP ROHAIODUNRE & highshearmaixarrsresciiftedn 550 grams
;-of water usiBxampld®.gh shear m xer as described in Exanple 2. The g
di ssolution rate of the BCOVH in this preparation was determ ned as -
- described i n ExBfdissohtionsate of thetBGDMH in this proparetarwaOdétainihddasnormi nal ~ °
- concent r at {.Q0 3 I _nut-8s. W a, good fit (R2> - 0.99). This preparation. .
- ~exhi bi t ed dse?‘?b t|9%@@‘3%%‘\54@2%%@%20{%8h§%é’f;5‘?¢e@‘%)§))é‘t“?’ed- powder =
- preparat i conéentraibx aupBs rﬁi.nutwtwiﬁi@gﬁfdﬁH@e:IoJM)prrh;srﬁ?gd}ﬁi&{ eparation from
"Exampl e 3. celerated storage stability was determ ned for this ' :
prepar at i &t "'ﬂéé&qyﬂ&ﬁeirﬂ“ isspition than theypretwigttedipomdar preparatiote rel ative -
activity | EXasplk- : 9.3k days. .This is an . =
O rrproVerrerﬁ&(ﬁSver Pﬁeﬁggﬁl%?&n&ﬁﬁlgwmﬂfZ’Eé’r%lt%%ggr% oﬁ’\r{%@ggﬁpl e 2. Punping
~performance wasAtcskerasetl sisiagg sabilityaphs dgerniaed forrigs préparatibn asiction [ift node

e My LB el Bl bR L 1T5)
of 't he0syriShialyk andd.ag8 A30da§N ETHS RehrAthrbirsdte Bl Ih P& frmance of the o
.. preparation form Example 2. © -© . . S S
-Pumping perfofmanc_e was tested using a diaphragm metering pump in
suction lift mode as described in Exaﬂ:blc 2. The flow of material was not
. consisten.t, the preparation stopped flowing before the test was completed.
- 15 The addition of t_hg‘synthctic alum_iné dispersing and thickening agént
L résultcd in several surp’riéing improvements over the wetted BCDMH Powder
- preparation from Example 2. R;elétiVe activity loss was signif_iéantly improved
- ‘compared to the preparation in Example 2 and was superior to the preparation
: ; dgscribed in Example 3. "Dissdluﬁbn was slightly inbr_e rapid for this preparation -
R 2C  than for the pr_é'—wel;te_d p.owder preparation from Example 2, but slower than the - L
L preparation from EthpléS._‘ Although the preparation did not continue to flow . . -
throughout the test, it did not déWater indicatirig better dispersion stability than
seen in Example 2.

25 - . Example 5
The dissolution rate, accelerated stdrage stability and 'biocidal éfﬁcacy of -a |

| 40% BCDMH prepa:atibn 6ombining the thickening and suspcnding agents from

o Examples 3 and 4 were detehnined. A ‘combinat'ion of two synthetic clays was



o bi ocidal efficacy of. a 40% BC. DVH prepa

" two syntheticiefLg i
[in this. Exanphae,p@gﬁgggsmée@ge{)pw&dugcaat this gave a snoother texture than

' ‘act|V|ty | oss ‘'was 12.5% at 15 days and 17.4%

- “resulted in several surprising i nprovenents over t he wett@l (ﬁgwder
 preparati-on from Exarrpl e 2. Relative activity |oss was si gnl f| cant

- inproved &g g to the preparatlon in Exanple 2 and vvas erior to the
“preparation 3 scrl bed in Exanple 3. "Dissolution was sli g m?ﬂ?fzg“ﬁapl d

..-for. thi.s preparation 20 than for the pre-wetted powder preparation from
"Exanpl e 2, but-slower than the preparation from Exanple 3. Al though the

' “preparation did not continue to flow. throughout the test, it did not

dewat er indicating better dispersion stability than. seen in.-Exanple .2.
- 25, Exanple 5 The dissolution rate, accehgrated storage stability and
ti'on conbining the thickening and

'suspendl ng agents fro appl es 3 and 4 were determ ned. A conbi nation of
%Ag%ﬂfg@ gg%aaw%ga und thes thisigaysa spethestssrrodes 17 used

“when only one synthetic clay was used. A preparation was made by mi xi ng 417
grams of Brom G deAlPﬁwaéatmﬂsvaSgn@d@mmﬂagamspﬁBmGld@Bbwdq:xhate _

+ (KH2P04) , h nite - opite (both
synthetic hec%lglr%ﬁt0 Oﬁ g”fﬁﬁ??@ﬂﬁg%f?amg}g‘g%ﬂﬂl eoh‘arﬁ gﬁ%‘?*\“ﬁb from
Sout her n @ ayardrogitis of Lamﬂteﬁm aimh Sfnthetic he&oﬁ&aéléj bhick@hrgBhd(a -
synt hetic al um na t hi ckeni. ng. and_d erS| n&laa%{nt aval l able Tfrom

Condea- Vi st a)sqﬁmq#%eaﬁsawlaélem P@W@h@!ﬁl‘}mms ofs descri bed

K Ex le 2 -
Grerm nea asDisE BIRuckeaab b aral oty BPUSLS telBRRNR" 100 08

~the nominal  fromcenieniina wids538 Granisrfwaserwsing ahiglostbaf ixera8 desdibs3) ;
~Thi's prepar atJ ' eiﬁh%bl ted dissolution rates similar to-the preparation
from Exanpl e 3 rated storage stability was determ:ned for this

prepar at i@ as 15 Mdohﬁ%nlrﬂe@fﬂi@lkéﬂmﬁpimst;{Ekbgoﬁﬁﬁp%é&éteﬂnﬁl%ﬁ elative

days. ‘This. rs ..
“appr oxi mat el ylesepiheddn Expmpls 2 Eher éadgnlated time to reach 90% of the nominal

: -conccntranon was 1.6 minutes with a good fit (R“ 0. 93) This preparanon
exhlbncd dissolution rates similar to the preparation from Example 3.
_ Ac_:celerated 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 Thls is apprommately equivalent to the results
from Example 3. ' '
| The efficacy of this prcparatiou was tested as described in Example 1
| except that no stock solution of the preparauon was made. The appropnate amount
20 of assaycd preparation was added directly to the buffer solution immediately
 before the inoculurh was added. This was done to determine whether the
- preparation-would release BCDMH rapidly at use level to achieve kill or if there
wo_l;ld be a delay due to slow dissolution. The results in Table 3 indicate that

efficacy is equivalent to predissolved BCDMH.



from Exanple 3. The efficacy of this preparation was test%l %%ﬁﬂ@j‘ﬂ bed |n;_;

Exanpl e | except that no stock solution of the preparation was
appr opg) unt 20 of assayed preparation was added g'JcT ctI to the
buffer so u Ion i mredi ately before the inocul urn was add %as done

.to determne whether the preparation would rel ease BCDVH r api dI y 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 equival ent
to predissol ved BCDVH. 29 January 2004 WO 01/08484 18 PCT/ USD0/ 20445 Tabl e
3 - 'Efficacy Conparison: BCDVH Powoler1 and Exanpl e 5 Nunmber of Tubes (Qut"of
5) Exhibiting Gowth Ppmt.E coli .Stre. Faecalis Total BCDWVH 30 60 120
©180. 30 60 120 180 Hal ogenTr eat nentsecsecsecsec secsecsecsec 0.0

- None5555. 5555 0. 1Powder 55555555 0. 3Powder 5. 5. 555541 0. 6Powder 00000000

: _0 9Powder 00000¢98)e 3 — Efficacy Comparison: BCDMH Powder and Example 5

" Number- of Tubes ( Out of 5 Exhzbltmg Growth

Ppm+. |- " -|E.coli .- : - Strep. Faecalis E

Total BCDMI_-I 30 | 60 | 120 180, 30 | 60 | 120 | 180 L

Ha!ogen | Treatment | sec | sec sec sec | sec | sec | sec Sec -
0.0 . | None - - 5- 5 [ 5 5-[-5 . 5 5 5 L
0.1 Powder 5 5 5 5 5 5 | 5 5 '
0.3 | Powder- 5 5 5 | 5 |5 5 4 1 S
0.6 Powder 0 0 0 0 0 0 0 0 ¢ ﬁ) -
0.9 Powder 0 0 0 G 0 0 0 0 o
0.1 - | Example5 | ~'5- 5 {- 5 -5--{ 5 -5 5 -5
0.3 Example 5 5 5 5 5. 5 .3 5 -5
0.6 | Exampie 5 0 { 0O 0 0 0 0 0 0
0.9 | Exampie 5. |- 0 - | . O 0 Q. |-0 .]..0 -0 0

) 5. ’l‘ ppm expressed as Clo - BCDMH Powder results are also found in Example 1

“It"wes‘surprisingly found irt this exarnole that l)ioci'dal efficacy was
o essentIally the same as when predtssolved BCMDH ‘was used This indicates that |
10 ‘L the dtspersmg and thtckemng agents are not mlnbltmg the release of BCDMH
| when drluted to use level. This combmatron of synthetic clay and synthetic
. alumina from the previous examples showed that, at this level, the altumna did not _
negattvely effect the superior dissolution rate assoc1ated with the synthetic clay o ) ) o
only formula from Example 3. The addition of the alumma at this lower level did -~

'_1 S not swmﬁcantly lmprove the accelerated storage stabrhty of the preparation
Examp_le 6

o ~ The dlssoluuon rate, accelerated storage stablhty and biocidal efﬁcacy of a.
| 20 - 40% BCDMH preparanon was determined. The rnethod was smular to that of '
» ',Example 5 except that dJmcthylhydantom (DMH) was added in an, attempt to
improve accelerated storage stablhty performance -
A preparatxon was made by mixing 417 grarns of BromiCide Powder, 3 -

'grams of monobasic potassium phosphate ( KH,PO,), 3 grams of the Laponite® RD . -



500000000 0. 9Exam I e .5-m'0000 ..0.000 t ppm expressed as

resul ts argoa ound in Exanple. It was surprisingly foung_.j '

exanpl e 't hat llg?%g?dal ef ficacy was essentially.the sane asgﬁ@ﬁam‘ﬁds

~-predissol ved BCVDH, was used. This indicates that 10 the dispersing and

t hi ckeni ng. agents are not inhibiting the rel ease of BCOVMH when. diluted to

- use level. This conbination of synthetic clay and synthetic alumna from

t he previous exanpl es showed that, at this level, the alum na did not

-negatively effect the superior dissoluti qg rate associated with the
synthetic clay only fornula from Exanple 3. The addition of the alum na at -

~this lower |eyaly did.15;n0t .segnifi.cant]y. ioprove.the accel erated storage
stability of & %%'2‘63 %?P%Dr’it.% &%‘?Q&Hém%t%cfg%tﬁfﬁgﬁufwg cel er at ed
stor.age st abisuspendiipthgente avaitdblefrbntSsitheth ClayProddée B &H?is?al@on was

.determned. The nethod was -sim|ar to that of Exanple except that

~di met-hyl hydant3148Q vinthgss abwriaa thickening and dispsrsing aganypyaiiablefeam| er at ed

| st orage ‘st abi i : ﬂﬁﬁgra‘@s 89@% | aS PRAS N xi hg 417 grans
-of Brom C de %%ﬁ%gﬁﬁg%%ﬂg?ans 0 mE;no atg* %9%@255 um{) }oéas"p bgét% KH2PO4), 3
- granms of -®he Biapamirce(with K8 2@mbanfveatyr WRiXpla kShQhén FeiRér RATLAIBRAAR 0445 19

| Condea- Vi st a). and . 100_gr ans" of . di_net hyl.hydant oi n (DVH) (‘avail abl e from
“ BioLab Inc.) '%WIQQBTEFM%?“M%P ‘éﬁﬁ’g&‘a‘xmsﬁﬁ Vear nixer as described’

in . and 9 grams ofheld@fNitdoR(rht JRER BOOMILISY Mib %Pégﬁrah%%ﬁ WERrrhingd as

. ‘thickening and suspending agents ‘avail able from Southern Cray Products),
© .10 grans of . Dlesgrihedin Exapnie-B(THocalgrathétime tairearhi98% of thi somirpl and o

i ok congi ot ehesrilb s &Rl R Bod of (K-S PATE TR bRPers PR par ot on

0. 1Exanpl e 5-5-555"m . 5.. 55. 5 0.3Exam | e 55555.5.555 Ozé.ﬁmmz‘lﬁomer '

was  det en@i nexthitfited disselutioe thrésslighaplotve? thahhBe proparation G Exingle 51 each 90%

" .of the nomi nal L o L _
- : T Accelerated storage stability was determined for this preparation as - -

~described in Example 2. For this preparation the relative activity loss was 10.1%
at 15 days and 17.9% at 30 days. This result shows some improyement at 15 days |
_ with rcépect to Example 5, there was nio improvement at 30 days over the result
15 fromExample5. | L "
| . The efficacy of this preparation was tested as described in léxaxﬁple 5. The

results are given below in Table 4,

- Table 4 - Efficacy Comparison: BCDMH Powder and Example 6

Number of Tubes (Out of 5) Exhibiting Growth

ppm T - Eegoli - - . (Strep. Faecalis .

Total BCDMH 30 60 120 180 | 30 | 60 120 180

Halogen | Treatment sec Séc 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. 15 15 1 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 1 5 5 5 |.-5 5 5
0.3 Example 6 5 1 5 -5 5 5 S5 -5 1.5
0.6 Example6 | 0 0 -0 -0 0 | O 0 . 0 .
0.9 Example 6 0 |-°0 0 0 0 Q0 oy 0 0

) T ppm expressed as Cly — BCDMH Powder results are also found in Exanible | S



concentration was 2.3 minutes with a good' fit (,R2 = 0.94
preparation 10 exhi bited dissolution rates slightly sl ower t%nyr%@%ow .
prepar aginin Hs m Exanpl e 5. = Accel erated storage stability was deterni ned.

for this -preparatlon as described in Exanple 2. For thPSTHS®28#4% i on the -

relative activity loss was- 10.1% at 15 days and 17.9% at. 30 days.. This
result shows sone inprovenent at 15 days wth respect to Exanple 5, there
was no inprovenent at 30 days over the result 15. from Exanple 5. The

~ efficacy of this preparation was tested as described in Exanple 5. The

results are given belowin Table 4. T%Ie 4 - Efficacy Conparison: BCDWVH
Powder and Exanple 6 20 Ppnsoli “ire .““Faecalis Total BCDVH 30 60 120 180

.30 60 120 180 | ogenTre tsecsecsec. secsecsecsecsec. 0. ONone55555555
0. 1Powder 5555555%"*63}8%l gbgg’g%f

0. 1Exarrpl ep%ﬁﬁﬁééﬁ)r%@ﬁﬁ(a@)f)&@%ér tﬁéu@pr@@ﬁ?ém%s A80GRERAYH
- at 30 days. The efﬁcacy of this preparation is equal that observed in Example 5,
. therefore. the added DMH did not adversely effect the biocidal performance of the
5. : preparauon “The dissolution behavior was similar (or shghtly slower) than

- Example 5 indicating that the added DMH did not have a significant effect.
~Example 7. -

10 . The dissolution rate, accelerated siorage stability and biocidal efﬁtacj of a
. 40%‘BCDMH preparation was determined. “The method was similar to that of . |
- Eiample 5 excef)t that the synthetic alumina levei was increased in an atternpt to a
improve accelerated storage stability performance. |
7 _ A preparauon was made by mixing 417 grams of BromiCide Powder 3 -
- 15 grams of monobasu: potassium phosphate (KH2POg), 3 grams of the Lapomte RD
and 9 grams of I..ep('anite® RDS (both synthetic hectorite clay thickening and R
suspending agents available from Southern Cley'Pmducts), and 30 grams of _
Dispal® 23N4~80 (a synthetic alumina t}:licl'cenirobT and dispersing agent available

from Condea-Vista) With.538 grams of water us'ing 2'high shear mixer as described

HORgYe FegloriRrbiorages8bdity 0. oPowder 00000000

20 inExample?2. : _ i S ,. | } |

" The dissolution rate of the BCDMH in this preparanon was determmed as .
' Zdescnbed in Example 2. The calculated time to reach 90% of the nominal )
concentration was 4.2 minutes with a good fit (R = 0.97). ‘This preparauon :
" exhibited dlssolutmn rates slower than the preparatlon from Example 5 and slower
) ‘ 25 : than the prepaxauon from Example 4 where the only tlnckenmg d.lspersmg agent - .
L used was synthetic alumma. The dlSSOll!thIl rate xs similar to wetted powder |
- descnbed in Example 2. B L e
" Accelerated storage stability was detemuned for this preparauon as -
o descnbed m Example 2. For tms preparatxon the relanve actmty loss was 12, 7%

-30 at 15 days and 17. 6% at 30 days Tms result shows results equxvalent to Example -, -



0. 9Exanpl e 60- 0000. 1000 ppm expressed as C 2 - BCDVH Po ' lts are -
- al so s ound in Exanple 1 Nunber of Tubes (Qut of 5 Exhi bit#géﬂam&w
January 200d 01,0846 01/ 08484 PCT/ US00/ 20445 20 The additi on eicTiiddodedds
“inprove accel erated storage stability performance for the 15 day period.:
However, the inmprovement was not observed at 30 days. The efficacy of this
preparation is equal that observed in Exanple 5, therefore. the added DWVH
did not adversely effect the biocidal performance of the preparation. The
di ssol ution behavior was simlar (or slightly slower) than Exanple 5
I ndicating that the added DVH did not ha¥e a significant effect. Exanple 7.
10 . . The dissolution rate, accelerated storage stability and bi oci dal
efficacy of a5 sdHa¥iREIEN RVEINSFshihetic WRmitEdianet Bstovd ReelRpitb@stovigs sim | ar
to that of Exanpl-e 5 except that the synthetic alum'na I'evel was increased
©i n.an at t enptstabilityi peplogvancg cewpaied te Exampledge st abil ity performance. A

‘preparation was mafllg ) X1 : . o £ ans of -
-,]romnobasi C potassi umﬂp‘ﬁﬁ%@gfﬁi&%ﬁ%&?@ﬁ%ﬁ@#ﬁ?&‘?ﬁ&&%#@ﬁ) and 9
grams- of Lapesiltsafds yivelDbelowdh Mablerf heti ¢ hectorite clay thickening and :
suspendi n%Zagents avai l abl e from Sout hern C ay Products), and 30 grans of
-Di spal (r) ¥23N4-80 (a synthetic alum na thickening and di spersing agent
~avail able from Co?daqﬁe- L i -SH- | U= ' ' mgh shear

m xer .as described. 20 ?rn%éﬁgarrég(téﬂngéﬁsrﬁ{eeﬁd@gso uti o‘r?-rrlég%le “of k{ lEZQBCDM—I in
this preparation was determmned as .described in Exanple 2. The calculated .
. tinme to reach 90% of the Jgominal...con SNl Lon.was 4.2 Jminutes with a good
“fit (R2.0.97).. This prepaPBtror bt ted - dr SSottton-tat es sl ower than
t-he "preparatjiggm ¥ r op Exanpl e gxofind Sl ower 25 t halsgepSFdreapar at1 on froin

~Exanpl e ‘4 whieTqalt he |@unMEhi CKeOT Ng60T $PEA0ST NHBOAYETHY LSes WaosYynideeli c
alumina. The| Halsgal UtTnédimdnBl ¢ de8 $igdcl Ar secO | Waket @d seowWdedec desaki begkei 1
:Exanple 2. 0.0 None . - 5 5 5 5 5 5 5 5
e o 0.1 ‘Powder 5 5 5|5 5 5'{ 5 5
03 |Powder --.f 5-.{..5.[.-5 .| 5. 5.} 5.1 4. 1
0.6 Powder 0 0 | 0. 0 (. 0 0 0 0
- 0.9 | Powder" 0o | 0| 0 0-f- 0 | 0 | 0 0
0.1 | Example7 | 5 5 5 .51 .5 5 1 5 3
0.3 .| Example 7 5 5 5 5 ) 5 5. 5
.06 . |[Example7 | O | 0 0. 0 0. | 0 {-0 { O
0.9 Example 7 0 0 0 0 | .0 0 0 0
: T ppm expressed as Cl; - BCDMH Powder results are also found in Example 1

The additional éynthétic alumina did not ixﬁprové. accclerated storage
. stabili_ty_perfo;mé_mce.compzired‘ to the preparation from Example 5. The
dissolution rate was élo’ﬁrer than when either the synthetic clay or the symhgtic
: éju'mina _\'rger.c. used alone, éﬁpmkimately_the same as wqﬁéd_ pdwdcg form Example
16 2. This b;ﬁa_vidr did not appear td cffc.ct BCDMH release at use level detemﬁned
by measuring biocidal efficacy. As.shoWn in Table 5 performance was‘_equiy.alent
. to preparations frorﬁ Examﬁies 5 and 6 and very similar to dissolved BCMDH )

Powder.
20 _ ” g E)_;amp_le 8

o The dissqiut_ip_n_ rate, accelerated storage stability and ease of pumping a.

40% BCDMH preparation were dgterhﬁned.- ,



- Accel erated storage stablllty was determned for this preparati €q's
described in Exanple 2. For this preparation-the relative a q % 0SS was
12. 7% waougsugsl> days and 17.6% at 30 days. This result results- S
equi val ent to Exanple 29 January 2004 WO0.0 1/08484 21 $20445 5 .
'so the increased | evel of synthetic alum na did not inprove a_ccel erated
storage stability performance conpared to Exanple 5. The efficacy of this
preparation was tested as described in Exanple 5. The results are given

bel ow in Table 5. Table 5 -- Efficacy Conparison: BCDVH Powder and Exanpl-e
7 Number of Tubes (Qut of 5) Exhibitisg-Gowh 10 PPMf.talitre . Faecalis
Total BCDVH 30 60 120 180 30 60 120. 180

e R B SR B BT Gud e 59595950
o » - grams of monobasic potassium phosphate (KH,PO,) and 40 grams of the Van-Gel- -
o 'e) (available froin Vanderbilt), a natural smectite clay thickening and suspending
.- agent, with 540 grams of water using a high shear mixer as described in Example
5 2 ) : -
‘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 6.7 minutes with a good fit (Rz 0.97). ThlS prepa:anon | ‘

- . exlubned chssolunon rates slower than the wetted powder prepa.ranon descnbed in o )
10 Example 2. | L -
B . Accelerated storage stabxlrty was determined for this preparauon as .

- descnbed in Example 2. For thlS preparanon the relative acuvuy loss was 2. 9%
1 15 days and 7.3%. at 30 days. Thisresult shows superior stabrhty when compared
SR .w1th the preparation from Example 4 where syntheuc alumina was the only -
15 thlckenmg and dispersing agent '
_ Pumpmg performance was tested using a diaphragm metenng pump in
: suctlon lift mode as descnbecl in Example 2. The flow of material was consistent
throughout the pump test. There was not separation noted during the test period.
Thls preparatron gave excellent pumping results ‘with consistent flow and
20 " no separation. mdxcaung very good dispersion stab111ty -This preparahon exhibited - i )
' ‘excellent performance in the accelerated storage stability test, superior to the
- 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. dlluuon o
o5 :
L Example 9 -

The dlssoluuon rate, accelerated storage stabxhty and ease of purnpmg a

I '40% BCDMH preparauon were determmed Th.lS preparation was smular to the



0. 9Powder0 .0.0.0.0.0.' 00 0.1Exanple 7. 555..55-: ‘555 0.
75555555, 5 0.6 . Exam | e 7000. 00000 0. 9Exanpl e 70000 . O%JJ?””SB’%@ ressed

‘as: Cl12 - B.Qﬁwoﬁex\der results are also found in Exanpl el %@gbﬁhgnal
¢ synthetic alunmina did not inprove accel erated storage stab

‘performance conpared to the preparation from Exanple 5. The, d| ssol ution
rate was -sl.ower than. when either the synthetic clay or. the synthetic

“‘al-umina ‘were used. al one, approximately. the same as wetted. powder. form
-~ Exanple 15 2. This behavior did not appear to effect BCDVH rel ease, at use

~level deternined by neasuring biocidal ejficacy. As -shown in Table 5,
. -performance vvas eqw val ent to preparations from Exanples 5 and 6 and very

S.simlar to d| Th solution rate,
-accel erat ed age s‘?a [ %ﬁgasexcgf’?%gréfﬁaméﬁ %’@f ﬁ&:&@f—q pr epar ation
“wer e deter m ndetreagal Lﬂlanuaempfzmmpm&ﬁésﬂ&ﬂ&ﬁ ra2 pREdhiGRe/ 20445 A

. preparation was mau&e mxk\@g 417 rams of Brom Ci_de Powder, 3@e§rams of

- ..nonobasi ¢ pot assi Pﬁ%‘?ﬂﬂﬁt W@@W&%Bﬁmﬁéﬂ%‘ﬁ _

(avai | abl e @i YepaRGAl: Bi)g]ars?iuﬁ?ﬁws phard (RALG.S o6l 38 olth HGRE Vi 20,

suspendi n% a(g;\ W th 54 ter .usin shear m xer as
descri bedin @Hﬂiﬁ@e fem Yandedhidtd, ol natirehsmextiee day tﬂaeiceﬁfﬂgl\dﬂﬂlsnspahdmg

- preparation ned ase descri.bed. i e 2..Th al cul at d time
B0 T aaan 90 BEnt AR S RREITICS pish e e 5 fedtitted EMRBEg00d 1 1
- (R2 = 0.97). Zhis -preparation exhibited dissolution rates sl ower than t he

wetted powder preparation described in 10 Exanple 2. -
: - The dissolution rate of the BCDMH in this preparation was detenmned as

o \ - _ descnbed in Exampie 2. The calculated time to reach 90% of the nominal
- 10 conccnu—anon was 0.8 mmutes with a good fit (Rz 0.94). This preparauon
' exhibited dissolution rates more rapld than. observed with the preparation from
Example 3 whcre the synthetic clay was the only thickening. and d:spersmg.agent.'
" Accelerated storage stability was determined for this pmparaﬁon as |
.- described in Example 2. For this preparation th‘c- fclaﬂve :llctivity.lossr Qas'3.8% at
15 15daysand 8.1% at 30 days. The reduction in natural clay lcvél'resultéd ina
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 thickenixig
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 -

T

,thi'ough_out the puinp test. There was not separation noted during the test period.
| - Reducing the natural clay level in this prcparation,.dqmpafcd to the -
preparation from Example 8, resulted in signiﬁcant*improvcmem in _dis_solutioﬁ
rate. However, this xjeduétion in thickening and dispersion agent level did not
25 dcgrade the excellent pumping performance observed with the preparation from -
. Example 8. Accelerated storage stability perfomlance of this preparatlon was - h
slightly lower for this preparation than for the preparation described in Examplc 8.
Howevcr they were comparable to the alurnina only preparation described in
S Example 4



Accel erated storage stability was determned for this pr ratio
. described in Exanple 2. -For this preparation the-relati ‘g’}ptl n%@loss.
was 2.9% at 15 days.-and 7.3% at. 30. days. Thi s-resul t_shows superlor SR
. stabi | YQOUMB* conpared with the preparation from ExanpFETASHEIES synt hetic. .
~alumna was the only, - 15 thickening and di spersing agent. Punping R
performance was tested using a di aphragm netering punp in suction lift
.nmode as described in Exanple 2. The flow of material was consistent

t hroughout the punp test. There was not separation noted during the test
period. This preparation gave excell eg@ punpi ng results, with consistent
flow and 20 no separation indicating“very good dispersion stability. This
preparation exhibited excellent performance in the accel erated storage -
stability test, superior to the al Extmpledd y preparation described in
Exampl e 4. The dissolution rate was. sl.ower . than the wetted powder from

. Exanple 2 indicating that the clay is not inhibiting the.release of BCDI\/H
on. dilution: ZSh@mmﬂuﬂle thiess podpatdtions wat domeorstratedrpttexdting en age

stability and ease_ of pu a 40% ar.at i.on et er,m ned.
This pr epa‘?Po?Plrﬁﬁr‘i%fgmgl‘iﬁ’P %ﬁ 5T FY%CWWQEEQ agon é@gcﬂlﬁe\:éjﬁ'r'gx

PCT/ US@O/ 2445 preparation descrl bed in Exanple 8 except that the nat ural
clay level was decreased in an attenpt to inprove dissolution rate
perfor mance A Thednood gdipnmpacrmsm m¢w@nml$lsgtrw®if§!rsm Ci de

o3y o RR TR ISR A RER g 50 orame of |
_thickeni ngBmsibm&g@aﬁgrzgamﬁrmedem mu@aetegffazppmafmmgarsmmm@f hi gh shear

- m Xxer- as described in Exanple 2. The dissolution rate % t he BCDVH in thi
'~ prepar at i oWblgtsspedatesk i Husiyiglded g susrage fres halegenfesidual of HE PR cul ated tit nj

tor eaﬁj‘n 9@:}(?)f:éfssedt£ ?Zlgr)Wﬁhleasurcd range of 0.12 to 0.34 ppm (expressed as Cly).
“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 depcndmg on temperature and
*_ tablet bed level. For consistent control, the bypass feeder was filled several times
15 per weck The actual usage rate during the momtormg period was 157 to 163
SRt .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 .
- usifig a diaphragm pump ('pump-' ﬁlddel - Alpha 080NP6060D0, 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 (motioniess
.:mkcr model number-%-SO#G-Z; available from Koflo Corporation). The product
feed rate was controlled by pump rate adjustment (set to 0.8 gallons per hoixr,
-specific gravity is 'l;2).aioﬁg ‘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 0.2} ppm (expressed as |
- Cly)with a measured range of 0.13 to 0.25 ppm (expressed as Cly).
-This Example dcmonstratcs the practical advantages associated with these
: 'prcparatlons By pumpmg the active ingredient in llqmd form, less manpower was -

X - 30 reqmrcd to service the bypass feeder with respect to adjusnng system watcr ﬂow



preparati on exhibited dissolution rates nore rapid than erveg’ wth the
-preparati Exanpl e 3 where the synthetic cl'ay was tﬂﬁ/@%

t hi ckeni'ngpoginlég gl‘sper sing agent. Accelerated storage stabilTty 445

~ determined for this preparation as described in Exanple 2. For this
"preparation the relative activity loss was 3.8% at 15 15 days and 8. 1% at

10 concentration was 0.8 minutes with a good fit (R2 = 0.%51)%“ $004
obs

"~ 30 days. The reduction in natural clay |level resulted in a slight reduction-

in performance as neasured by this test. This result is simlar to the
- _preparation from Exanpl e 4 where synt het '28 al um na was the only thickening
and di spersi'ng agent. Punping performancé was tested using a di aphragm

: metering punp in . suction lift node as descrjbed in. Exanple 2. The flow
of mat ori Al e i SRR e, HRBE oS Reidarsetare drmbRER eoEr > |
- separati on nojedadetiaRg &ihﬁerﬁﬁﬁnw&%ﬁlk SflablRedingd 08 vyPSsstalder. aheGhaine! evel in

. this preparation,. conpared to t Ae pr epar at ion fromExanple 8, resulted in
'si gni ficant | mireswasdnraluded inithesfoedisystem becauss therpwasnot achiiventeiuct i on i n

bt ng. per  obRHER SERAT OB R B ol P i PR A B A

- Accel erat &1 sivas a@d witiadie indivie REXSrOWRRAGRsGlot bidimized appratispersvite sl ightly

“Tower for this preparation than for the preparation described in Exanple 8.

“However, t heyPiRre copmpaeedamittethe swe e thiee salleas et pinvteyssd 40 dissolieter i bed in

 Bxamle 4. 28 Janyan 2A04 NOOLEIPAFKATRE S8 IRELELEORCNIS The
. practical -utility of -these prepardtions was denonstrated by treating an
" open recircul mte thg systeini w3ingvadther preydisselved watléts telévepedoypiandtypass fdadec or bed i n

";.A_'—'E‘xarrpl‘e 9. The 47.00Q gallon capacity. tem was continuously .treated for

*several year BeHPT R UHrGIFESHEE o A IS BRBRE S AR

~ ayai | abl e1td lrOfﬂiiél(g’ddqh%ﬁgivmfﬁtﬂﬁxeé&‘&kél&eﬁdﬁﬂﬂafﬁisfcﬁﬁﬁlﬂﬁs b labRrals thding of
-appr oxi mat e ounds o - S o

N pRTOXL yresults emonstrating that these suspension release active ingredient on dilution to

uselevels.” -

. Ekample 11
15 '

“The dissolution rate, accelerated storage stability and biocidal efficacy ofa
terbuthylazine preparation was determined. The method was similar to that of
Examplé 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™ -

: p’otas'sidﬁ-;pho@héte (ng?OJ, 3 grams of the Laponitﬁt® RD and 9 grams of
Laponite-@RDS (both sjmthetic hecterite 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 rixer as described in Example-2.
| | “The dissolution rate of terbuthylazine was defemﬁned as Vde_s.cribed in

- Examples 1 and 2 except that the target twminﬁl solution concentration ‘was 4 ppm

- terbtithylla'z'ine rather than the 400 ppm BCDMH. - Terbuthylazine concentrations

- were determined by HPLC. Terbuthylazihe dissblution rates are reported in Tab‘.lé

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



tabl ets per week. This yielded an average free hal ogen re@géi%l Bpéoogl 19 ppm_—
.10 (expressed as Cl12) with' a neasured range of Q.12 to ,

(expr\pmﬁ,@ma 2). -Adjusting the flow of syst em wat er p hg%,,we bypass

. feeder and maintaining the |level of tablets in the bypass feeder controll ed:
the feed rate.  The water flow rate varied between two and three gallons . ‘
per minute depending on tenperature and tablet bed | evel. For consistent =

- control, the bypass feeder was filled several tines 15 per week. The actual -

usage rate during the nonitoring period was 157 to.163 ' pounds of tablets

‘per week. This system was then treateg with the preparation described in

- Exanpl e 9 ‘by punpi ng product, in suctlon lift node, froma 55 gallon drum

into the F;\Igll&' pgba, BAP0D0, -

“avail abl e si’%lf%nmf@%arl% ﬂ'{ 4&%3 %k |F1deﬁ pr Odgfé%wgl scharged - .
- from the maEcMesedinapproxirhirely il mkdfmnpp\eden;ﬁsmmmrs)fdrmmde %r using an
in-line mx ot i on er nodel. nunber 80 able from f
PR A IR P S DA S Tt s KA

adj ust ”E“tdm(a%ﬁtwéswf&;wde?%d g&‘dd 8P BEHacid%eI drfd 186 Bielphidribs frbir?) - al ong.
W th,an interval tinmer (set for m nut es-on and 7 25. mnutes off).. Th|s
feed rétethlwmnpival ent to 161. 5. pounds of BCDWVH. fed-per week. :

Thi s:yi el ded an aver age free hal ogen residual of 0.21 ppm (expressed as .
‘Cl12) with a nmeasured range of 0.13 fo 0.25 ppm (expressed as O)). This

Exanpl e denp4ifié 6 atPérbhligylsine Digslutiv\Redtbs) dqspra Noiinal @i&nmlithtidies e
-preparations. By punping the active ingredient in liquid form. |ess

manpower Was 307 . TequiTed 10 [5Rdds2h e B iRadsS3dsegac 1 espect to
adj usting system.water flow 29 Januagyde004 WO 044i@8484 3R a/ 20445,,-“-*)
rates and filling wth tabl ets Wsi ng the Ili qui d produdt al sgyelinijnated *:.

exposure B (Fnikss T €MRE3il NO |pal I 57197 Tanl ets j3pt 0 (e bypass.
feeder. Thne rn=time Rmxer Was TTICT Uggg 1 Nt Ne Tgamd SyStem papause |there -
was not ‘& (,unvem ENt turbulent —area for drrect product feed. Oy one

gal | on per M A SeluHSHAI LA N SbARHed 1o ok Yegalliloh T Xer . whi ch

was not optl mi I Sper
-10  described in Example 2 except that the active 1ngrcd1cnt was detcrmmcd by HPLC.

For this preparatton 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, B_cllécidc 325 and the preparation described in this
N 15 example. A test culture of Chlorella pyrenoidosa was prepared by incubating cells
' ‘in "A-llén"'s ‘media with 16 hours of fluorescent light per day.. Cells were counted ,
" and standardized‘s'uc}i_that ﬂlpy could be added to test flasks to achieve a level of _ d‘)
- 300,000 cells/ml to yicld a light green color. The test flasks, prior to inoculation,
‘contained Allen’s media treated with the desired level of terbuthy!azmc from either
20 Bellacide 320 powder Bellacide 325-or the preparation described in this examplc
| The treated, 1noculatcd test flasks were observed while bemg kept under 16 hours
- of fluorescent hght per day for 10 days. Flasks were obscrvcd for algae growth as
indicated by a green color. Thc results of this testing are glven inTable 7. In cach -
case the there was growth noted at 1 ppm or less and no. growth noted when

25 terbuthylazmc was present at 2 ppm



- product conpared with the two to three gallons per m nut ;ybd34ssolve

~the -product in the bypass feeder. Equivalent feed riate o -acFlve
rlhgredlenijﬁﬁﬁﬁﬁi into the system using either pre- di ssolppgidoaRb&ESs
delivered 'via a bypass feeder or feed of a thickened suspension, described
in Exanple 9, delivered with a punp 10 resulted in equival ent measured
residuals. This confirns the |aboratory testing . results denonstrating:
that these suspension release, active ingredient on dilution to use
~level s, Exanple 11 15 The dissolution rate, accelerated storage stability

and biocidal efficacy of a terbuthylazisg preparation was determ ned. The
- method was sinmlar to that of Exanple 7 except that the di spersed agent

was terbuthylazine r y m xing 417
~. grams.of Bellacidee gég 569%}95% r@nﬂfiageaﬁgﬁé%}(al ﬁﬁ}ﬁﬁ?{t} m FMC
;i_.Corporatlon) 3 grans of nonobasic. potassium phosphate (KH2PO4), 3 grans
~of the Lapor|i-te(r)Ndsdaand 9 ;rammiac,aée,zd__arormglﬁ(;,aasﬁ)S ( Pepdiatioyffonet§ C '

“hectorite cllay tTedakignizing angd susgedded ng agent Biquivai'l abl ‘Exbmpen outher n
- Clay Product{s), oagesfhtion ansjof Dispai.(r) |23N4_80 (a synthettc. alunjna
. thickening "land diogepsm nNg - agentGravdl | ablje Tremgwiionden- Vi sGRwi’> Wt h 538
grans of watler usio@EQ ppmhl gh $hearGigwiter ag§ desgrowhed TN Exanlen 2. [The
di ssol ution |rat e qloolpgkbUt hylazi nerowasS detiermMEeaaAS JeSCrIGRH N xanpl es

- | .and 2 exceptinabobpemt ar get NG GRwis 0! Litlm%@men I AlNPOoMe 2 | ppm
t er but hyl azi ne Tat her:than t he 400 ppm BCDIVH

."-Terbuth | azi ne-c ) LAZI ne

di ssol ut?/on rat esoﬁgregiir lg?%%&fq%%@ ﬁ% pym% ??naéglgfégu%% powder,
Bel | aci debr) t@p&fitsifopm &r@mlﬂ%mﬂ%&ﬁtﬁnﬁghﬂ:ﬁwm@&d&ndﬁms 2004 WO
01/ 08484 PCT/ US00/ 20445 26 di s rs ava 0, goration) and
 this preparatT8iHP.e @B'E%’?fiag%f"leﬁ i VB?#’@%&‘WHEF? ‘Soﬁ'a‘f) Epy I21 zlours
for powder, &srbhmynﬁlﬁeowaﬁfabhﬁﬁﬂed%ra%am Tﬁé&&s%ldﬂbh%%%@%ws for

‘t he prepar at i on described in this exanple
preparation was superior to the 4% commermal hqmd d;sperslon Bellacxde 325.

The efficacy of the active mgrcd.tcnt was not cffcctcd in this preparauon The
10 excellent accelerated storage stabxhty was expected because terbuthylazine is
hydrolytically stable.

Example 12

15 The dissolution rate, accelerated storage stabilitj and easé of pui:-nping ofa-
' _terbuthylazme preparation was determined. The method was similar to Exarnple 8
except that the dlsperscd agent was terbuthylazme rather than BCDMH
: A preparatzon was made by nnxmg 417 grams of Bcllaclde 320 (96%
7 'terbuthylazme available from FMC Corporauon) 3 grams of monobasm _
20 _ potassmm phOSphate (KH-»PO4) and 40 grams of the Van-Gel-O (avaxlable from R. -
" T. Vanderbllt Company Inc. ) a natural smect:te clay thxckemng and suspcndmg
- ragcnt w1th 540 grams of water using a hlgh shear mixer as descnbcd in Example
' The dlssolutzon rate of the terbuthylazmc in ths preparauon was
‘25 determined as descnbcd in Examplc 11. The calculated time to rcach 90% of the

,nommal concentrauon was 79 mmutes with a good fit (R‘ O 99) This - '



data fit was fair. for powder and good for Bellacide(r) : aﬂ&p} S
preparation fromthis exanple. Table 6 - Terbuthylazine' Drssolution Rates
4 ppm Masbidlss Concentration Bel | aci de 320Bel | aci de 325BegRiioibdsas
“powder Li-qui df rom Exanpl e i~ Tinme to 90% Di ssol ution (M nutes) 1271210130
‘R2..0.860.970.99 Accelerated storage stability was determned for this :
_ preparation as 10 described in Exanple 2 except that the active ingredient
- was. det ernmined by HPLC. For this preparation the relative activity |oss vvas '
. 3.2%at- 30 days. This result is consistent with the good hydrol ytic
~stability associated with terbuthyl azpge. The algicidal efficacy was-
-det erm ned for- Ter buthyl azine in the formof Bellacide 320 powder,
- Bel'l aci de 3,25 _and 48R I q! 51[}11 A t est
~culture of r@ﬁr%'}o %hﬁte?gnm gélé%\}%sg&%rﬁef%re E?i-e?a%agm%’é?éﬂﬂc n
- Allen's. nmltmpltlh 16 hours of fluorescent Ilght per day. Cells were -

- counted and standardi zed such that- tgely coul? btﬁ.‘ added to test flasks to
- “achi eve. a | evelA¢peleraiepsigrmge SEADHLY pas dgte of tus REPAAUODESc o) or . The. .
‘test flas Ul kied 6 wad 1 09 ed W|th '
t he desi rg%s rg{/cgﬁﬁE}&ngI}gﬁt tﬁrggﬁree ?%g%ﬂelthleaﬁbgg&ﬁtlyﬁgm 'de” 320 powder, " .
Bel | acBde #28-days.tTs paselpér cmisistentiwiththedrgebd hydralytic gability associawd t reat ed,
~inoculated test fdlelsks wer e observed while being kept under 16 hours of_{
1 uor escen‘t’t‘il (‘j‘?ﬂ day for 10 days. Fl asks-were observed for al gae

growth as: Indllﬁﬁﬁ?ﬂ B&f@mﬂﬁ;@@ﬂra@tﬁsi&ﬂusiﬂg&m@;&iﬁgﬁnﬁmﬁﬂgMFﬁil ng are

given in Table n each. case 'the there was- rowth not ed at- m Iess
and no. . grvatien lifimeadeos dascribsd i Exareplp 1 2a Aihgan quidpet W?V?o' o
'January 2 PCT/ US00/ 20445 27 Table 7 - Terbut hyl azi ne AI gae..
-Efflcacy %ﬁ%@?g& %‘tréhstn I ) )

“This preparation improved on the dissolution rate over the prcpa.rauon in
' 'Example 11. It appeared that the reason that the pump could not maintain flow
" was that the consistency was too thick. The excellent accelerated storage stablhty

 was expected becanse terbuthylazine is hydrolytically stable.
15 - |  Example 13

The ease of pumping of a prcparatian similar to Example i2 was
determined. The proce&ure 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 B A preparation was made by mixing 417 grams of Bellacxde 320 (96% , ' )
' terbuthylazmc, available from FMC Corporatlon) 3 grams of monobasic
potassmm phosphate (KHzPO4) and 30 grams of the Van-Gel-O (available from R.
T. Vanderbllt Company Inc.), a natural smectite clay tmckcmng and suspending '.
S agent; with 550 grams of}water using a hi gh shear mixer as descnbed in Example
S Pumping pcrformance was tested using a diaphragm metering pumnp in _
suction lift modé as dcscribed in Examplc 2. The flow of material was consistent "
- throughout the pump: test with no separation.’ u . |
° Reducing the level of dispersing and thxckemntr agcnt from 4.0% in’

30. Example 12-to 3.0% in this e_xample resulted in excellent pumping pcrfo_rmancé. |

ting cel in.



- Bel |l aci de 320 Bel | aci de 325 Preparation from Ter but hyl azi Janua 4
.powder Li qui dExanpl e 11. Goncentration 0.25 n owmt hGowt h oWl 6’%%]
G .owt hG Qué biasayg h 1. 00 nG owt hG owt hG owt h . 2. 00 m\o G oWt Bhigseheut NNo

G‘rowth.This exanpl e. denonstrat es. t hat dlfferent subst ances can_reall ze

~ similar “benefits fromfornulation with the thickening and di spersing
~agents. In this exanple. a preparation was nade as described.in Exanple 7
except- that 40% terbuthylazine was substituted for 40% BCDWVH. The
dissolution rate of this 40% preparation was superior to the 4% commerci al

5 l'iquid dispersion, Bellacide 325, . The ef§icacy of the active ingredient

{‘was not effected in this preparation. The'10 excellent accel erated storage,

o bi | b d |l bl -
- Bimle 12" STRABGBR BRRRT b PulrRe it YsR B B *ana ease

of punping ofpxepa:h@éxb&asbﬂmizmraaafp&pmmmatwmmemm@lpuﬂi e met hod was
. simlar to Exanpl e 8 except that the di spersed agent was terbut hyl azi ne

rat her t han- ' BCDVH. A preparation was nade by m xing 417 grans of

= Bel'l aci de(r) 320, (96% t-erbut hyl azi ne, % | e from FMC Cor poration),
~_grams: of. nonobasi ¢ 20 potassi um phosp f 2PO4)  and 40 grams of the
~Van-Gel -Of available fromR- T. Vanderbilt Conpany lnc.), a natural.

| smectite .clay thi c en| n nd suspendi n ent, 54 ans of vvatek
using a high shear g gg“’&%&r"?ﬁ@&eﬂ%f?‘ﬁgéﬁﬂflgt?té]*i‘ﬂ@’?‘a?ig’a? ution rate of
-the terbut hy|&&é&kﬁné&‘ Tﬁa'xﬁetaawagehhmtmt3@%@5%@%&@&@@% bbgd in

Exanpl e 11. The calculated tirme to reach 90% of t’he nom nal concentration
‘Was 79 m nut eﬁlmﬂdtShilcal tgmbzinng anc(dia:crsmgggentwslsedzgls@adlgfas p‘%g@imnamral

clay :
10 A preparation was made by mixing 417 grams of Bellacide® 320 (96% -
| terbuthylazme avaﬂable from FMC Corporation), 3 grams of monobasm :
. potassmm phosphate (KH2P04) and 10 grams of Cabosil M-5(available from
_ Cabot Corporation, a fumed silica thmkenmg and suspending agent), with 570
. grams of water using a high shear mixer as descnbed in Example 2.
-15 ‘ Pumpmg performance was tested usmg a diaphragm metering pump in -~
N S’dCthﬂ jift mode as described in Example 2. The flow of material was consistent
throughout-th_e'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 pe_rforménce.
' Example 15

The dissolution rate, and accelerated storage stabiliﬁy of a.prcperation'
25  similar to Example 7 was detenmncd The method was sumlar to. that of Example |
| 7 except that the dispersed agent was 2—(2-bromo -2-nitro)- cthcnyl furan (BNEF) ‘
- rather than BCDMH. '
A preparation was made by mixing 400 grams of BNEF solid which had
| been ground in a mortar and pestle (99% BNEF prepared as described in U.S.
SQ Patent -5.138,076), 3 graxﬁs‘ of monobasic potassium phosphate (KH2POy), 3 grams



‘WDO 1/ 08484 28 PCT/ US00/ 20445 preparati-on exhibited di sscﬂe %ﬁﬂ tes even
c

faster than the preparation descrl bed in  Exanpl e:11. Ac orage
st abi | wipsasasdet ermned for this preparation as. descrybeﬂ;sbmﬁxganpl e 11.

For this preparation the relative activity loss was 1.0% at 30 days. ‘Thi s ._.‘-‘

. result-is consistent with the good hydrolytic stability associated with
terbut hyl azi ne. Punpi ng performance was tested using a di aphragmnetering
punmp in suction lift node as described in Exanpl e 2. The material would
~not flow over the entire length of the test: 10 - This preparation inproved

~.on the dissolution rate over the prepggation in Exanple 11. It appeared

that the reason that the purrp could-not nmaintain flow was that the

consi st en ® ility was
- expected (b%causé}oﬁerb é‘ :%(sﬁﬁéﬁngcl ?/??% tﬁgﬁﬂgﬁﬁ%@ggﬁgl e 13 The*

~ease of puhiakmﬂng)ﬁndasqspﬁnm@agsnm zﬁmhblafronr&ﬁxbaml(ﬁaﬂaomgs) ded 20 ni ned. The
- procedure was s & of Ex xcept t the | evel '
~of - di sperﬁ"ﬁ@satﬁisl’ﬁl &?&ﬁ'ﬁs é’é %awsf'lg%eﬁt% 20A 7

~ preparat i QRaiffhie ﬂ%HPCJSBﬁeHlVSh&S wﬂdﬂssg gaﬂﬁs S witel mgg &1B{gh )sh@2 Onik GHH

" terbut hyl azi ne, avail-able from FMC CoOrporati on) grans of nonobasic

‘pot assSumqshm‘dpﬂanExmpEmél) and 30 granms of the Van-Gel-O (available from

| ‘R.-."T. Vander bi an Inc t i ng and

R spunat ancer bl GRRRARS S gt Al KB AP il lplien 10 and

. described dnd 2FRxeEtRat e Ar d?uaﬁmmsmﬁmfdmmﬂmwmmtmmmmg a di aphr agm
.metering punp in suction %I ft ~npde as. described in_Exanp fl ow of,

Cmbert ol viaeR b 400 bpim BB LR AR O SORCE BT SYOR SEGERDY | o

 Reduct ng- Wpgbricimate disaigtal Atksanduidind egapngm'efswma%l n 30

Exanple 1 | XAl e Fesul excel ['ent  punpi ng )
- per f ori@anded been ground in 2 mortar and pestlc (99% BNEF preparcdasdcscnbed inuUs . .

Patent 5,138 076),a 10% soluuon of BNEF dissolved in the orgamc solvent,
propylcne carbonate, as described in US Patent 5, 122,301 and the preparation
described. in this Example 90% dlssolutlon was not achieved in any of these tests
probably because B_NEF hydr_plyzes 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 disso_lﬁtion rate was achieved without contaminating the waste system

*_ with organic solvent.



./ thickening ;

29 January 2004 WO 01/08484 . 29 PCT/ US00/ 20445 This is
because.this preparation.was thinner inconsistency tshan ?%RP ?éﬁ%%gtlon
descri bed Wo0E&#pl e 12 making the material easier t'0 punp.PCIXESIPREMS4 The
~ease of punping of a preparation simlar to Exanple 13 was determnined. The
method was simlar to that of Exanple 13 except that 1.0%of a funed
silica thickening and di spersing agent was used instead of 3.0% of a
natural clay. A preparation was nade by m xing 417 grans of Bell acide(r)
320 {96% 10 terbuthyl azine, available from FMC Corporation), 3 grans of
monobasi ¢~ pot assi um phosphate (KH2PO4) ahd 10 grans of Cabosi

"M 55- (avai |l abl e-from Cabot Corporation, a fumed silica t hi ckeni ng and
suspendi ng agent), -with 570 grams of water using a high shear mixer as

- described in Exanple 2. 1 rformance was tested using a di aphragm
. metering punp in suction E?ﬂ#ﬂgﬁﬁéﬂﬁgD&@géPﬂbB@w| TRRARPre 2. The flow of
- materi:al was consistent throughout the punp test wth no separation. The
results fromthis Exanple denonstrate that funed silica dlsper5|ng and

a pr g@#éldti%ﬂgg

excel lent 20 punpi ng perfor man and

sol ut| on rate,
.acceleratedjstorage stability: o aféé

7 d|spersed agent s 2-(2-hrorno -2-nitro)-ethenyl furan BNEF) rat her than-
. BCDMH A prép ag%r was_jmade by 9ri %i iRl 400 qr!argg ol BNEF soli d. which had.

:. been ground|i nga Jtorit ar _andFpest % (99 BNEf pr €par ¢d asx degeribed—in-Ug
30 Patent 5)1
gr ams

\Il

40 +-o0—

N . " 1.1 |oPreparation
30 _E_x ‘ - 0
_ | |l . I Ix Powder

1

' % 'Dissow dEi

_0 &
0% : A |
0O 60 120 180 240 300 360 1420

. Time (Minutes)

5 - Accelerated storage stability was determined for this preparation as
| described in Exﬁmple 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 Joss for the 10% solution of BNEF dissolved in the Orgénic
_— y | .~ solvent, propylene carbonate, reported in US Patent 5,122,301. The activity loss is
o 10 probably due to the rapid hydrolysis of BNEF in water. - ‘

Ex_arﬁple 16

- The ,dissoiution rate, and accelerated storage stability 6f a preparatibn
| 15 | 'similar to Example 7 was determined. -The method was sinﬁlar to that of .Example
7 except that ihe dispersed agcnt was isocyanuric acid (CYA) rather than BCDMH.
A preparation was made by nﬁxing 400 grams of CYA 'granulé§ which had
been ground in a moﬁar and pestle (100% Isocyanuric Acid granulcs [4 to 10 mesh

- particle size] from Delcal Inc.), 3 grams of monobasic potassiim phosphatc

, STmlar to Exanple 7 wgs
~deternined. {The . net hod was simlar. to. that of Exanple 7 except that thg -

)| O3 arspT . pnobasgi ¢ pof assi yim ph()sphatSoQ\réﬂﬁPoft) 3



WO 01/ 08.484. 30 29 January 2004 PCT/ US00/ 20445 of the sz)é)%) ﬁMQCMRD and

9 grans of Laponlte(r) RDS (both synthetic hectorite clay e Ken ng, and,

. suspen nts available from Southern Cay Pr oduct s grans. of
Di spal ?}(?glé% 80 (a synthetic alum na thickening and d%?ﬁ%“’ﬁ‘g“agent

"avai | abl e from Condea-Vista) with 555 grans of water using a high shear

'mi xer as described in Exanpl e 2. The dissolution rate of BNEF was .
determ ned as described in Exanples 1 and 2 except that the tar get nomi naI

solution concentration was 40 ppm BNEF rather than the 400 ppm BCDVH. - '

Ter but hyl azi ne concentrati ons were degfrm ned by HPLC. BNEF di ssol utJ on
rates are shown in. Gaph 2 for BNEF soOlid which 10 had been ground. in .a

: t d | 99% F b
576, 070) BP0 AR S SPRRS P 850 2 A EARORE BRI en:
~propyl ene s‘?ﬁtb@ﬁ@ﬁé&@m@%la?‘iﬁi‘ékéxﬁﬂ d‘sddﬁexf&i‘ﬁ fdend, al@i?atﬁ@ ron2Ssuthba

aﬁ .
prepar ation . described: in this %x | e. d| ssol uti on was not achieved.-

\II\E aﬂy of (‘JIHE?EO&UG@ and gp gruns of B@du@éNBP@:(ah‘-Whé‘ll‘y minythigkeaingat ia rate”
R Al A Ty T A

prepar 8t i anhigh sisdar hieriap dedtribed pBydmmpla@s similar to, to -slightly nore
rapid than, that of the organic _solvent, based forrruldf;\ g Thi s

"'equ. val ent di ssHhedissghtionraie g €A fag delgrmingd as descabg RiES { he waste -

- system W L4840 3@40@)2@%&!’1@0@’1% PCT/ USO0/ 20445
31 Gaph Z&Hﬁkﬁﬁtﬁﬁg nl‘i%rs]‘.o tecacé)rrgarlsnon BNEF Di-ssol ution Rates | 60

_' - 120 180 24®n&ﬁﬂt‘aﬁ6ﬂh w@e determined, by HPLC CYA dlSSOll.lthn rates are reported in o
) R Table 7 for Isocyanuric Acid granules and this preparation. 90% dlssolutmn was ) S

!"()

10 "-'ach1eved in 35 minutes for granules and 5 minutes for the preparatlo.n descnbed in .
| | thxs example The data ﬁt was good for both the granules and the preparanon from

‘thls example

Table 8- Isocyanunc ACId Dlssolutlon Ratw, 400 ppm Nommal

15 -~ 0 Concentration '
| Isocyanuric Acid | Preparation from
. _ " granules .. e - Example 16
| Time to 90% Dissolution (Minutes) |- . = . 35. .5
| R’ | 094 - 097

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- h)-rdrolytjc'.‘stability associated with CYA.

o This example demonstrates that substances other than biocides can realize

-~ similar benéfits from formulation with the thickening and dispcrsiﬁg 'agents In
this ‘example-a preparation was made as described-in Examplc 7-except that 40%

- .CYA was substituted for 40% BCDMH. The dissolution rate of this 40%

25 preparation-was'much morerapid than CYA in granular form. - The excellent



- descri bed in Exa

Time (M nut es) o Solvent o Preparation x Powder Acceler
stabi,lity was determned for this preparation as descri 3%939?”3‘ %&%‘#@1
except th@bcﬁ}a sgctive i*hgredi ent was deternined by HPLC.

. preparation the reI ative activity loss was 20% at 30 days. Pﬁ’ﬁ{[’ssw@s“és hi gher
- than the 4. 1% activity loss for the 10% sol uti on of BNEF dissolved in the
“organic solvent; propylene carbonate, reported in US Patent 5,122,6301. The

activity loss is 10 probably due to the rapid hydrolysis of BNEF in water. - |

~Exanpl e 16. The.dissolution rate, and accel erated storage stability of a
- preparation 15 sinmilar to Exanple 7. vas; determ ned. The met hod was sim | ar
~to that of Exarrpl e 7 except that the di g’persed agent was i socyanuric acid

“(CYA) rather _t _ reparation made xi ng 4Q0 ns of
VA br anul os HHHEHE g SfRbHieh G SR BRI P gﬁ%t?%ﬁxyanun ¢
- Acid granul egiabgg. to 10 nesh particle size] from DeI cal Inc.), grans of

" nonobasi ¢ pot assi um phosphate 29 January 2004 WO 01/ 08484 32 PCT/ USOO/ 20445
(KH2PO4),. 3 grams of the Laponite(r) RD and.9 grans -of Laponite(r) RDS.

- (both ‘synt hetic hectorite clay thi cgﬁa ﬂ i).pd suspendi ng agents avai |l abl e:

from Southern C ay Products), and 3 of Dispal (r) 23N4-80 (a

- synt heticbal um na thickening and.di spersing agent _available from

" Condea-Vista) wt 555 c?lram; of water_ usi ng{ a hi %h shear ‘m xer as
diss i

utio, gate pad Acelerased Statage DB Of A PTCRIFAIOR ned as
described in ﬁﬁ%ﬁﬁ%&o%e%mda@m% ?a@dt Q'Bgﬁ{etmgéémgfe}ﬁpﬂﬁl o i ration

of 400 ppm- CYA. CYA centrations were determ ned

di ssol ution ﬁaﬂe@tdl%theabmm agent Wﬂbhah?eﬁedrlsmocymatﬂﬂamemﬁad granul es
—and this pre@w 90% di ssol ution was achieved in 35 minutes for
-~gt anul es and tes for the preparat| on described in

A preparauon is made by mixing 400 grams. of methyene-b1s-th10cyanate
3 grams of monobasic potassium phosphate (KH2PO4) and 40 grams of the Van-
Gel-O (available from R. T. Vanderbilt Company Inc.), a natural smectite clay
thickening and suspéndiﬂg agent, with 557 grams of water using a high shear
mixer as described in Example 2. ' , | ,
15  The dissolution rate of the mcthyene—bls-ﬂuocyanaxc in this preparatlon is
determined as described in Example 11, and is found to be significantly faster than
the dissolution rate of the base compound. o ' |
Acceleratgd storage stability is determined for this preparation as described
in Example 11. The composition displays good hydrolytic stability. |
20 | | S
‘ - Example 18

The d15501ut10n rate and accelerated storage stablhty of a preparauon
_ sumlar to Example 8 was mvcstxgated The method was smnlar to that of Examplc
25 8, except that the dispersed agent was bromomtrostyrcnc rather than BCDMH
' A prcparauon is madc by mixing 400 grams of bromomtrostyrene 3 grams o
~ of monobasic potassmm phosphate (KHaPO,;) and 40 -grams of the Van-Gel-O |
(avaulable from R.T. Vanderbilt Company Inc.), a natural smectite clay thlckemng
A ‘and suspend.lng agent, w:th 557 grams of water: usmg a high shear mixer as
.30 descnbed in Examplc 2. ' R



L this exarrpl e. The 'data fit was good for both the granul 4

pr epar at lon from this exarrpl e. 15 Table 8 - | socyanurl C CI d SS0 ut ion,
Rat es, 40(2@@ m Noni nal © Concentration | socyanuric" Aci d Preparation from :
v_gr anul e¥o &%I e 16 Time to 90% Di ssol uti on (M nutes)- BET/AS00/20445 '

. 0.940.97 Accel erat ed storage stability was determned for this
prepar ation as described in Exanple 2 except that the active i ngredl ent
was deternmined by HPLC. For this preparation the relative activity |oss

~-was 3:2%at 30 days. This result-is . 20 consistent wth the good

hydrolytic-stability associated with CYA. This exanple denonstrates t hat.

- substances other than biocides can reattze sinilar benefits from ' o
“formulation with the thickening and dispersing agents. In thi s-exanple, a

prepar at i on was Thedissakitigesase pbmhrmmuymmmexm%pmpmvn % CYA was

-substitute or. 40% CDI\IE Iut| rat
- preparat i o%ﬁ Eﬁ%P e‘? glphﬁ’ﬁal?@gﬁ CV}QOIFS %S%gmfgcrﬁﬂ %ger&agel | ent .29
January 20%&&&&{4&&4&%{3&&@&&5@%&5445 accel erated storage stability "~

was -expected because terbuthylazine is hydr Olé ically stabl mple 17 . . .
The dissol uti on Awekraghstarage siabiliteis doferminpd fﬁBﬁP‘FPV"%‘P“%S‘g‘?SE‘%%at i on

.simlag t 8 @?p DEvaRl q,ta% simlar to that of -

Exanpl e58 g&%@{‘ﬁ}t ?‘ﬁ%ﬁ{f’ég@’i&e ﬁ%‘ﬁ";’r g nﬁyene i s-thi ocyanat e S

rat. her .t hanBCDIVH. 10Apreparat|on i's made by mxing 400 grams. of -~
met hyene- bi s-t hi ocyanate, 3 grans of nghasi ¢ potassi um phosphate

_ (KH2PO4) and 40 gram; of the Van Eo‘xmnﬁe(ig . o _

_ The dissolution rate and accelerated storagé stability of a preparation - RO
10 - similar to Example 8 was mvesugated The method was smular to that of Example - '
- - 8,except that the dispersed agent was TCCA rather than BCDMH.  ° |
- A'preparation is made by- mixing 400 grams of TCCA, 3 grams of
E monobasic potassium phosphate (XH,PO,) and 40 grams of the Van-Gel-O
7 ~ (available fromR. T. Vanderbilt Company Inc.),a narural smccme clay tl'uckemng
‘186 and suspending agent, with 557 grams of water usmg a high shear mixer as '
"% described in Examplc 2. ‘

: - The dissolution rate of the TCCA in this preparation is determmcd as 7
_ “described in Example 11, and i is found to be significantly faster than the chssolutmn
20 rate of the base compound. o ‘ RS
o Accelerated storage stability is determined for this prcparanon as descnbcd |
'in Example 11. The composition dlsplays good hydrolytic stablhty -

- “Example 20
25 | EER
| | The dissolution rate and accelerated storagé stability of a pn_:pa:ation
similar to Example 8 was investigated. The method was-simi‘lar-to‘_that of Examplc ,
-7 8 except that the dispersed agent was calcium hjkpochldrité' instead of BCDMH. |
A preparation is made bj('mixing-400 grams of ca’lciutn hypochlorite, 3
80 grams of monobasic potassium phosphate (KH;PO,) and 40 grams of the Van-Gel-



~. dissolution rate and accel erated storage stabi I|t

~Gel'-O (available fromR T. Vanderbilt. Conpany Inc.), a Hip gbmctlte
€l.ay-thi ckeni ng and suspendl ng agent, w th 557 grans. of vvater I'ng a high
shear nmiwerneggdescribed in Exanple 2. 15 The di ssol uti onpepiSedplosdshe

met hyene- bi s-t hi ocyanate in this preparatlon is determ ned as described in
- Exanple 11, and is found to be significantly faster than the dissolution
~rate of the ‘base conpound. Accel erated storage stability is determ ned for
“this. preparation as described in Exanple 11. The conposition displays

* good hydrolytic stability. 20 Exanple 18 The. dissolution rate and - -
accelerated storage stability of a prepagqation sinmilar to Exanple 8 was
S nvestlgat ed. The nethod was simnil ar to that of Exanple 25 8, except t-hat

~'the disperse 6 tagﬁ’ﬁ] prepar at ion -
~“i's made by mexeagg %6%%r ams Hbr om)nltros yr%ﬁe Fams ofdﬁnobaa C

.. potassium ph dsipkaiies M—ﬁﬁ&r}dmgmgeﬂﬂ vgtlefﬁé‘i gmnbbéwatéansﬁglalﬂgh(mnﬂl | able
.fromR T.- Vanderbj It %ﬁnggy a hatural smectite clay thickeni ng
~and suspendi RY*EgE ?mgﬂ‘a%m of water using a high shear mixer
.30 descri bed in Bmmlﬁoﬁma%wwmmﬁmm&wm G/ US00/ 20445

-~ The dissolution rate of the bronmonitrostyréne in this preparatlon I's

“det er mi ne@ asie@asmcdlaedescmbEdmﬁmnnlr 11 qandl i doundiin de significagtly faster chant | y
- faster than sol u% te of the, base conpound. Accel erated storage
. -stabili ty Is“EF‘?‘ésr" o‘(?ﬂ{"ﬁ eﬁ?&?&?‘é‘*lon as described in Exanple 1 L

" The conposi tion dlmbme&ecgsxoﬁbgbxobmwig deteiindidd fof bhis @&pﬁrﬁh@n i&de‘ﬁmbcdlo
a. preparation

““sinilar to EiuFprerE Madherpanosiyionsisplays so%b%a Wisstabiliyy ar to that of
- Exanpl e 8,-except that the di spersed agent was TCCA rather -t han BCDVH

10 ,' - ,Example 21

The dissolution rate ond accelerated storage stability of a preparation
7' ~ similar to Example 8 was mvcst1gated The method was similar to that of Example
. 8, except that the d.[spersed agent was dxbromodlmcthylhydantom rather than
15 BCDMH | ' o
| A preparanon is made by mlxmg 400 grams of dlbromoduncthylhydantom, A' .A
3 grams of monobasrc potassmm phosphate (KH,PO,) and 40 grams of the Van- .
- Gel-O (available from R. T. Vanderbﬂt Company Inc.), a natural smectite clay
_ thjckemng and suspending agcnt with 557 grams of water using a high shear
20 . mixer as described in Example 2.
| "“The dlssolutlon rate of the dlbromodlmethylhydantom in this prcparatlon is
determined as descnbed in Example 11, and is found to be sngmﬁcantiy faster than_ -
the dissolution rate of the base compound _
Acceleratcd storage stability is determined for this prcparauon as descnbed
25 in Example 11. The c0mposmon displays good hydrolytic stabxhty

W}ule the mventlon has been ﬂlustrated and described in-detait i in the
foregoing description, the same is to be con51dered as 1Ilustrat1ve and not restnctnvc

in character, it being understood that only the preferred embodiment has been



A preparation is made by mxing 400 grams of TCCA, "3 gra no, asic. .
pot aSSI um phosphate (KH2P04) and 40 granms of the Van-Gel n%%%@’#@%] e from;
X@ derbilt Conpany Inc.), a natural smectite clay thickening 15 and
suspen ’@ﬁ%ﬁt with 557 granms of water using a high SHSWSAN2045 a5 -
‘descri bed in Exanple 2. The dissolution rate of the TCCA in this
preparation is determned as described in Exanple 11; and is found to be
-significantly faster than the dissolution 20 rate of the base conpound.
~"Accel erated storage stability is determned for tiis preparation as
" described in Exanple 11. The conposition displays good hydrolytic
stability. Exanple 20 25 The di ssol ut86n rate and accel er at ed st orage -

stability of a preparation simlar to Exanpl-e 8 was investigated. The -
- et hod wasshown dndrdeseritiel and difat Bl ghagss 28d awdifjsatiensahatdemenvithiartbed agent .
-~ was calciu hiorite instea A preparation is made . - -
“by-m xi ng- %By%ﬁﬁmg?u%a%;ﬁuﬂ{%}&%ﬂ%ﬁ 3 30 grans of nonobasic —_—
.- pot.assi um phosphat e (KH2PO4) and’ 40 gran1ns of the Van-Gel 29 January 2004*
WD 01/08484 35 PCT/ US00/ 20445 0. (available fromR- T. Vanderbilt Conpany
inc.), a natural snectite clay . thlckenlng and. suspending agent,  with 557
grans of water using:a hi.gh shear . nixer as described in Exanple 2. ~The -
di ssolution rate of the caIC|un1hypochIor|te inthis preparatlon s
‘deternined as descrlbed i'n Exanpl e 11, and is found to be significantly
faster than . . t he.di ssolution rate of .the base compound. Accel erated .
st or age stablllty is.determined for this preparation as described in
Exanpl e 1. 1 The conp05|t|on dlsplays good hydrolytlc stablllty 10 Exanple

: 21 R
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The dissolution rate and accel erated storage stability of [ ion
simlar to Exanple 8 was investigated. The nethod was si n% ‘éér%u%m(ﬁfét of
Exanple 8, except that the dispersed agent .was di bronodi nmet hyl hydant oi n
rather than .15 BCDVH. A preparation is made by m xing 400 grans of

di br onodi net hyl hydantoin, 3 grans of nonobasi c potassi um phosphate
(KH2PO4) and 40 grans of the Van- Gel-0O (available fromR T. Vanderbilt

. Conpany Inc.), a natural snectite clay thickening and suspendi ng agent,
~with 557 grans of water using a high s¥ear 20 nixer as. described in

Exanpl e 2. The dissolution rate of the dibronodi nethyl hydantoin in this
preparation i 3hadstobgimediisd as described in Exanple 11, and is found to be
~significantly faster than the dissolution rate of the base conpound.

“ Accel erated storage. stability is determned for this preparation as

descri bed 25 in Exanpl e ik | i : ytic
stability. Wile Tha"P| B micthod Srimp ARSI B o SRIGHOR AR YT VT © 1
‘in. the foresdibilityccompoinpd, isaid mathed cenprising: t 0 be consi dered as _
“illustratiive and.not restrictive {n character, it being understood that
only the preferred enbo@ r?gﬁ't&’"“%%a!)o qu%ﬁ%fﬁﬁ’é’PWdzﬁbéi%ﬁ‘l‘ﬁ)MM 36

PCT/ US00/ 20445 shotieolapyl adtiteed tolfefn af dquebad suapdnsioh 2089asias 4% Rdobi s@t i ons
that come within the spirit of the invention are desired to be protected.

-.29 January 2004 - 3%idlowWAekibility cemppnrdy wherein saidrhgelogy additive compsiseng t he
-rate of dissoluti | : : : RV mqﬁgg; i t hod
conprising: (a) co ﬂlelr%fs},]%tpgﬁrgv%/@é{ﬂﬁ@??@%ﬂ fé @‘%ﬂ?’%‘%h‘g‘?w t e@ﬁogdﬁgg a
_ rheol ogy additive foonfashwedimagimelgnsusgendi on conprising 1%to 80% of
o 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

15  to provide 0.5% to 5.0% rheology additive in the aqueous suspension.

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,

20  halogenated styrenes, s-triazines, cyanuric acid, solid metal hypohalites, and

thiocyanates.

4. The method of claim 3 wherein said low solubility compound is a

halogenated hydantoin.

25
- 5. The method of claim 4 wherein said halogenated hydantoin is
BCDMH.
6. The method of claim 4 wherein said halogenated hydantoin is
30 DBDMH.
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said | ow solubility conmpound, wherein said rheol ogy addit es

pl atelets or particles which orient together with ionic oirg/ﬁa@%wdr@bonds
to forma three-dinensional structure; and (b) adding said suspension to
water and allowing the low solubility conmpound to dissolve in the water.
2. The nethod of claim1l wherein said conbining step conbines the |ow
solubility conpound with water and an anount of rheol ogy additive
sufficient 15 to provide 0.5%to 5.0%rheol ogy additive in the aqueous

. suspension. 3. The nmethod of claim1 wheréBn said | ow solubility conpound
~conprises a nmenber selected fromthe group consisting of low solubility -
_ hal ogenat ed hydantni ns Tﬂeahag@m@ﬁcﬂﬂmmﬁmemﬁmaaawgeﬂa&edhﬁiaﬁaﬁnat ed furans,
. 20 hal ogenat ed s&vﬁf[enes s-triazines, cyanuric acid, soli1d netal

' hypohalites, REEMEY,; ocyanates. 25 . 4. The method of claim3 wherein sai d

“low solubility conpound is a hal ogenated hydantoin. 5. The nethod of -claim

4 wherein said hal ogenated hydantoin is BCDVH 6. The nethod of claim4
" wheérein said hal ogenat ékhehyethot ofi ataimst wBéreinBidHhalapeRated hydan@iis: PT 29
Jahuary 2904 The met hod of claim4 wherein said hal ogenat ed
hydantoin™is 1 8. The nethod of claim4 wherein said hal ogenated

hydantoin is 5 DCMEH. 9. The nethod of claim3 wherein said | ow sol. ubility

~conpound is a " hal ogenated isocyanuric acid. 10 10. The met hod of claim 3
.wherein said hal ofenat é&!ﬁ%&%@f@@@ %Wh@elinsﬁaldﬁ@@mlubﬂlt}' compound is a

halogenated isocyanuric acid.

10 -~ 10.  The method of claim 3 wherein said halogenated isocyanuric acid is
TCCA.

1. The method of claim 9 wherein said halogenated isoclyanuric acidis
DCCA. ”
15 ' _ ,
12.  The method of claim 3 wherein said low solubi‘lity compound is a

solid metal hypohalite.

13.  The method of claim 3 wherein said solid metal hypohalite is

20  calcium hypochlorite.

14,  The method of claim 1 wherein said low solubility compound is a

halogenated furan.
25 - 15, The method of claim 14 wherein said halogenated furan is BNEF.

16.  The method of claim 1 wherein said low solubility compound is a

halogenated stﬁcnc.

30 17.  The method of claim 16 wherein said halogenated styrene is BNS.
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11. The method of claim9 wherein said hal ogenated’ |socya£q1 %n%agp%g)‘f S
DCCA. 15 12. The method of claim 3 wherein said | ow sol ub und is
a solid nmetal hypohalite. 13. The nmethod of claim3 wherein said solid
nmetal hypohalite is 20 calcium hypochlorite. 14. The nmethod of claim!]
wherein said | ow solubility conpound is a hal ogenated furan. 25 15. The
nmet hod of claim 14 wherein said hal ogenated furan is BNEF. 16. The net hod
of claiml wherein said |low solubility :gqonpound is a halogenated styrene.
30 17. The nmethod of claim 16 wherein sad hal ogenated styrene is BNS.
..-..~MO .IG 29 January 2004 -39 18. The nethod of claim1 wherein said
| ow sol ubi I i ty corBoun@hesnethythofioldim lowheteinkdid Idwaolubiliopcompounidds m |
wherein said | ow solubility conpound is an s-triazine. 20. The nethod of
claim 12 wher@PMHEAY-s-triazine is terbuthylazine. 21. The nethod of claim
1 wherein said |ow solubility conmpound is a lo thiocyanate. 22. The nethod
of claim 21 wherein said thiocyanate is MBT. 23. The nmethod of claim1l
wher ei n sai d rheoll8gy dagiméthed efwigim swhergin saig lowtsolubilitpeompaundds ac ¢l ay.
24. The @t hoglﬁ@ | ai m 23 wherein said natural or synthetic clay
conprises™a sy A8%i c smectite. 20 25. The nethod of claim 23 wherein said
natural or synthetic clay conprises a natural snectite. 26. The nethod of

claim1 wherein said rheol o additive conprises a
20.  The method of claim 12 wherein said s-triazine is terbuthylazine.

21.  The method of claim I wherein said low solubility compound is a

10  thiocyanate.
22.  The method of claim 21 wherein said thiocyanate is MBT.

23.  The method of claim 1 wherein said rheclogy additive comprises a

15  natural or synthetic clay.

24.  The method of claim 23 wherein said natural or synthetic clay

comprises a synthetic smectite.

20 -+ 25.  'The method of claim 23 wherein said natural or synthetic clay

comprises a natural smectite.

26.  The method of claim 1 wherein said rheology additive comprises a
natural or synthetic silica.
25 ‘ '
27.  The method of claim 1 wherein said rheology additive comprises a

natural or synthetic alumina.

28.  The method of claim 1 wherein said rheology additive comprises an

30 organic dispersant.
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natural or synthetic silica. 25 27. The nethod of claim1 %@er ein i d

rheol ogy additive conprises a natural or synthetic al un‘i% Jarggry nmet hod
of claim 1l wherein said rheology additive conprises an 30 organic

di spersant. 29 January 2004 -40 29. The nmethod of claim1l wherein said
aqueous suspension conprises 10%to 80% of said | ow solubility conmpound
and 0.1%to 10% of said rheology additive. 5 30. A nethod of inproving the
hydrol ytic stability.of a hydrolytically unstable conpound, the nethod
conprising conbining a hydrolytically unéfabl e conmpound with water and a
rheol ogy additive to forman aqueous suspension” conprising 1%to 80% of

sai d hydrol yti cal | gounsTabgthos orBIaism 8 whehes Siidagibes srugﬁ‘é?llsféﬂléoﬁlgﬂisési' ve
conprises platel ets or particles which 10 orient together with rfonic or
hydr ogen bondd0%go#8antsaidieweolybilinedmpaund snd 0.4 atod 0%34f saitheotoghod of:
‘cl-ai m 30 wher gifjsi d aqueous suspension conprises 10%to 80% of said
hydrol ytically unstable conpound and 0.1%to 10% of said rheol ogy
additive. 15 32. An aqueous suspension conprising 1%to 80% of a | ow
solubility conpoupd, 0,1 t 0% of a rheol pgy additive, and water; wherein
sai d rheolPogy add;2 i veAch‘?’rg‘? %fég‘PfﬂV‘a"lge‘Ihégg‘?fSYﬁ'BéﬁaP’il’éY%%at hat orient

toget her W t hhj@BiyticAlly (IAbRIBMpoRRN) e maRsd YAISSRidE RaltinihgW sol ubility
conmpound i s pr%ser?t@? i'ny an am)untp at I_eangt 20 as gr{rkeat asl ?ﬁ/e anmount of
‘rheol ogy addi hydrelytigdly unsablssompaundswith sater end afheologiy midivevoefommnmnsai d | ow

solubility ¢ [ . renselected .from the gr,qup consi sting
of. ow sol ubIQ(FGI%tB )h/'@ 4 o%@hﬁ? g‘ﬁ“ﬂ?@?%ﬁ@i”ﬂ?‘i"ﬁ&idce)‘aQFPA}"bC&hVEB fiuri c aci ds,
hal ogenat ed 2&orhpmmdswhdreinagidnhéadekysddditive&Bmpisds plAdlets ©F partiyRE Which aci d,

“ solid rretl%l hggohal ites and thi ocyanates :

ent together with ionic or hydrogen bonds to form a three-dimensional structure.

31.  The method of claim 30 wherein said aqueous suspension compﬁses
10% to 80% of said hydrolytically unstable compound and 0.1% to iO% of said
rheology additive.

15

32.  An aqueous suspension comprising 1% to 80% of_a low solubility
compound, 0.1 to 10% of a rheology additive, and water; wherein said theology
additive comprises platelets or particles that orient together with ionic or hydrogen
bonds, and wherein said low solubility compound is present in an amount at least

20  as great as the amount of rheology additive.

33.  The aqueous suspension of claim 32 wherein said low solubility
compound comprises a member selected from the group consisting of low
| solubility halogenated hydantoins, halogenated isocyanuric acids, halogenated
25 furans, halogenated styrenes, s-tljiazines, cyanurfc acid, solid metal hypohalites,

and thiocyanates.

34. The aqueoué suspension of claim 33 wherein said low solubility
compound is a halogenated hydantoin.
30
35.  The aqueous suspension of claim 34 wherein said halogenated
hydantoin is BCDMH. '
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34. The aqueous suspension of claim33 wherein said low s A
conpound i s a hal ogenat ed hydantoin. 30 35. The aqueous s%%géh@héﬁng claim
34 wherein said hal ogenated hydantoin is BCDVH 29 January 2004 -41/1 36.
The aqueous suspension of claim 34 wherein said hal ogenated hydantoin is
DBDVH. 5 37. The aqueous suspension of claim 34 wherein said hal ogenated
hydantoin is DCDVH 38. The aqueous suspension of claim34 wherein said

hal ogenated hydantoin is DCMEH. " 10 39. The aqueous suspension of claim 33
wherein said |ow solubility conpound is a hal ogenated isocyanuric acid.

40. The aqueous suspension of claim 39 whékdin said hal ogenated 15
"isocyanuric acid is TCCA. 41. The aqueous suspension of claim39 wherein
sai d hal ogenated igocyanuric acid is DCCA. 20 42. The agueous suspensi on
of clai m 33 wher ei R®sai dPf ayeers snspensiop of slaim 3t herein said halpgenatedne. 43. The

agueous SUspPeRiMoiRfs BEPMPI42 Wherein said s-triazine is terbuthylazine.
25 44. The aqueous suspension of claim 33 wherein said | ow solubility
~conmpound is a halogenated furan. 45. The aqueous suspension of claim 44
wherein sgid hal ogghat ey [ 4138, ¢ SOpdrion of Flairh YT Whcein o halagenaa V2" Y 2004

hydantoin is DCDMH. '

38.  The aqueous suspension of claim 34 wherein said halogenated
hydantoin is DCMEH. '
10
39.  The aqueous suspension of claim 33 wherein said low solubility

compound is a halogenated isocyanuric acid.

40.  The agueous suspension of claim 39 wherein said halogenated

15  isocyanuric acid is TCCA.

41.  The aqueous suspension of claim 39 wherein said halogenated

isocyanuric acid is DCCA.

20 42.  The aqueous suspension of claim 33 wherein said low solubility

~ compound is an s-triazine.

43.  The aqueous suspension of claim 42 wherein said s-triazine is

terbuthylazine.
25
o 44.  The aqueous suépcnsion of claim 33 wherein said low solubility |
compound is a halogenated furan. -
‘ 45.  The aqueous suspension of claim 44 wherein said halogenated furan
30  is BNEF.
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-41/ 2 46. The aqueous suspension of claim 33 wherei'n sal wé@“‘l ity
conpound is a hal ogenated styrene. 47. The aqueous suspenS| on 0 I'm 46
wherein said hal ogenated 5 styrene is BNS. 48. The aqueous suspensi on of
claim 33 wherein said | ow solubility conpound is cyanuric acid. 10 49. The
aqueous suspension of claim 33 wherein said |ow solubility conmpound is a
solid netal hypohalite. 50. The aqueous suspension of claim49 wherein said
solid nmetal hypohalite is calciumhypochhpsite. 15 51. The aqueous
suspension of claim33 wherein said |ow solubility conmpound is a

t hi ocyanate. 52. The aqueous suspension of claim51 wherein said
thiocyanate is 204§BT. Ths aqdons suppemsicn St3aMIB3 whereih seiddbwsgRbiper ei n sai d
r heol ogy addi tive omprises a natural or synthetic clay. 25 54.” The
aqueous’ suspéﬁ@BW‘gﬁa&a&gﬁﬂ%@mﬁ%l n said natural or ‘synthetic clay
conprises a.synthetic snectite. 55. The aqueous suspension of claim53
wherein said natural or synthetic clay conprises a natural snectite. 30
56. The aqueous sddpendihoaqurious suspemsich offobaimi 46 wizdrein shid dlalgynaddi ti ve
conpri ses, an an| @Bg spersant. ...rwsrlcrl RHFET 29 January 2004 -41/3
.57. The aqu nsion of claim 32 wherein said suspension conprises
10%to 80% of sai d | ow sol ubility conmpound and 0.1%to 10% of said

rheol ogy additive. .
48.  The aqueous suspension of claim 33 wherein said low solubility

compound is cyanuric acid.

10 49.  The aqueous suspension of claim 33 wherein said low solubility

compound is a solid metal hypohalite.

50.  The aqueous suspension of claim 49 wherein said solid metal

hypohalite is calcium hypochlorite.

15
51.  The aqueous suspension of claim 33 wherein said low solubility
compound is a thiocyanate.
52.  The aqueous suspension of claim 51 wherein said thiocyanate is
20 MBT.
53.  The aqueous suspension of claim 32 wherein said theology additive
comprises a natural or synthetic clay.
25 54.  The aqueous suspension of claim 53 wherein said natural or
synthetic clay comprises a synthetic smectite.
35.  The aqueous suspension of claim 53 wherein said natural or
synthetic clay comprises a natural smectite,
30

56.  The aqueous suspension of claim 32 wherein said rheology additive

comprises an organic dispersant.
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5 58. The aqueous suspension of claim 32 wherein said The&]g ad tlve
conprises a natural or synthetic silica. 59. The aqueous %ﬁ"ﬁ

cl aim 58 wherein said natural or 10 synthetic silica is a funed S|I|ca
60. The aqueous suspension of claim 32 wherein said rheol ogy additive
conprises a natural or synthetic alumna. k ...rwnvn 5HW

—41/3—

57. - The aqueous suspension of claim 32 wherein said suspension
. comprises 10% to 80% of said low solubility compound and 0.1% to 10% of said
rheology additive.

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

10 - synthetic silica is a fumed silica.

60.  The aqueous suspension of claim 32 wherein said rheology additive

' comprises a natural or synthetic alumina.
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