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- ADDI TI VES Abstract: A method of inproving the rate of di S?ULH% wat er
- of 1ow soI Wmdlmswconpounds by conbining a low solubility FETRSMAA4N th a
" rheol ogy additive that is made of platelets or particles which orient .
toget her with ionic or hydrogen bonds. The inventive nethod al so may

" i.nprove the hydrolytic stability of hydrolitically unstable | ow solubility
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5 AQUEOUS SUSPENSIONS OF LOW SOLUBILITY
| AND LOW STABILITY WATER ADDITIVES

" FIELD OF THE INVENTION

10 -
| The present mvenuon relates generally to compounds such as biocides that
" have poor solub:llty andlor stab:hty in water, and more parncularly to methods and
composmons for improvin g the stablhty and/or mssolutmn rate of such
- | ‘_compounds

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 make them particularly
appropnate for use in aqueous systems For example many solid halogen donor
materials such as halogenated hydantoins have low soiublhty, but are effective and
economical biocides for recreational and industrial water systems. Similarly, non- |
'b10c1des such ‘as cyanunc acid have low solubility but are effectxve uv stabxhzers
25 for halogen source materials, o o
More parncularly descrxbmg 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
' ' 'approxxmately 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



- AND LOW STABI LI TY WATER-ADDI TI VES FI ELD OF THE | NVENTI ON %g Theaﬁgéﬁé
invention relates generally to conpounds such as:-pi oci des Pl ‘goor
“sol ubi W@ g1/ag4s¥/ or stability in water, and nore parti cul qrd—lyug@,zmghods and
.conpositions for inproving the stabi | | ty. and/or dissolution rate of such
conmpounds. 15 BACKGROUND TO THE | NVENTI ON Many conpounds that have |ow
.soI ubility in water (e., conmpounds that 20 have a solubility of |less than
1 99  have other properties that make them particularly appropriate for use
in aqueous systems. For exanple, nmany solid hal ogen donor naterials such - -
as hal ogenat ed hydant oi ns have |low s@ ubility, but are effective and
econom cal  biocides for recreational and:-industrial water systens.
o Siml arlyhypoolrlordmmacrd(tad hyp@ﬁmmas soidwhiticinanitoddgeade th e feopadlive i ty but ar e
effectlveq&lv % A4 g 23 for gl ogen source naterials. Mre
parti cul & r‘*hfl; ORI ¥ HY 9% 0i ns, sol i d hal ohydant oi ns such as
br omochl orod| Sk o al%le%yﬁrdggﬁgowéégdl‘ A kgl vaters for
- many years. Unfortunately though, many soli al ogen donors and all of the"
_ hal ohydan‘(@ionscmlésﬂed\fpmssmhsogmnulbs,ttghletsbobnqncasolWhesgaked@dcs and are

30 hygr ol yticall The water salu exanple, is )
low, (gappr oxXi ngtv}l t&%?gtg%ﬁ%llﬁ?‘le@é?eagf efgtlf’p‘gl’fﬁﬁ¥stla§?rs‘§'lﬁn§‘é(§ a§$o ' ;
. dependi ngeprses&tdrkmeom&eahdFﬂﬂh&ctArhdeihaﬂéktﬁ\QhﬁfhddQ'a&eratUre Nbreover,
'di ssol ved BCDVH i s not draolytically stable because it - hydrolyses to
yi el d di met hylh ydanMémaﬂﬁm_MsPBEMarwﬁwaatﬂrsudmx POdLY 08484 2 29.
_ January 4R Y gfgmes aC|d whi ch-
“tn turn degragg to t'he reé’%gb(?lﬂl ?ggghglﬁg§gl%ﬁhﬁll§€‘?dl%g d‘; rom Wi t hi n
~hours. S%tmmbng@qummhpmasmed aHawbwathemeata#hrdlsthe’prpMmIer ed f orm and’ )
al-so ‘lIOrl drssolves will vary with water temperature mixing and product form. If the product
dxssolves 100 siowly, the concentrauon in the system water may not reach a lngh
enough level to be effective. Locally high concentrations and undrssolved product :

In contact wrth system parts can cause companbrhty problems in some systems

2. - Submerged Dorous containers or “product in the water with product -'
15 dissolving du'ectly 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 concent.ratlon will be dependent on water
teinperature, nuxmg -and product form so the product may be overdoscd or , _
20 ‘underdosed. L ' o ' - ‘ - , | )

3. . By_rpass feeders use a fresh or system, water stream to dtssolve

product by passmg through a product bed in the fecder. This concentrated solid .
‘halogen solution is subsequently diluted mto the system bemg treated 'I'lus method
’ typlcally eliminates system material compatrbrhty problems However, feed ;
| 25 consrstcncy does vary with bypass water temperature contact time (feeder volume
" water flow and quarmty of product m the bed) and product form ‘Thelevel 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 ternperature vanatrons There ‘
- ; may be problems assocrated with extra water bemg added to some systems rf :

.30 _system water is mappropnate for use in the bypass feeder



. some syst ems |f

vayi ous conpressed forms-such as granules, tablets or bri ttes a'&gse are
dosed to treated water systens by several means, each of ?'EH"W% bor

. i ntensi ve. wabt/oesposes workers to the solid product. < Among~kRefRgidd

" nmethods are: 1. . Mnual broadcasting of product onto the vvat er surface
with product . dissolving directly in the system The anobunt of product used

_in.the broadcasting systemcan be accurately neasured. However; the rate
-at which the product 10 dissolves will vary with water tenperature, m Xing

and product form If the product dissolves too slowy, the concentration

in the systemwater may not reach a hi gh3enough |evel to be effective.

" Local-ly .high concentrations and undi ssol ved product in contact with=

, System parts can cause Sterpfed b 4 inkthoR Wieteprodid? iSQTRIWIRL £8sh, oy Subner ged
porous containers or product in the water with product 15 di ssofw ng :

~directly in iﬂﬁ@%?@f"ﬁﬁ?ﬁ%%‘:%ﬁﬁé%ﬁ' (é)mlCFﬁUB{d@Sééh@l 3% of thepaliddwmlagent he
~product wt hdo?%?)t\?!ﬁbﬂ?srshﬁseﬁliém{yhﬁf ?ecﬁﬁ% (ﬁék*# %)étﬁéﬁ; S‘fsc?'ﬁ' ated with
ow nuch

{ocally. high concentrati I'S nore to con
pr oduct di ssucurtely meterttsrsqmtedmnmbr ofbrmiuﬁﬁrh@ﬂinbﬁﬁmehdiaceaﬂcent ration
will be d pen ent _on water - @erature g}m nlg and product formso the

" product BeLyRPeBLaes %rvc CHFRiRSAmOL Al water flgw aate. {BIsEgnipmens can f r esh,
~or system vea@dpeﬁﬁf&&mtﬁeeﬁi@%el ¥SbletRs Qgiaahepxw&?é&‘a%é i S&gSGOdUCt

.~ 'bed in the feeder. This concentrat ed soli1d hal ogen sol ution quent |y
codil uted int &WY&?@Féﬂﬂ)’ﬁémngﬂtctrleana@pmpﬁmedomIbgpasstswnmal ly elinmnates: -

: ’system material ¢ er. feed 25 consisfency does -
- vary w th bypass \%/a[;ﬁ grrsb'gé eér/]é)t ublﬁ%rﬁ'aé?t‘l\%ﬁf%s EH%%‘&@P POFg Priater
. flow and quam ﬂmpm&nqcimimh tesuthytazhed)2-aaeva b)-4-ehlbro-Gbe ' | evel of

'.product 11@ ? 13 ass feeder nust be maintai ned for consistent feed and the
wat er w & PRI i d5erkasan algreconpelresatiniwaterpither alopecnt ur e -

L o, TGy G SHCSIPESORA, S1AS dlloSPERE S 19,2000 1o
. feeder. a A anplm@mmmpy bo ohnd\ior Wﬁmﬁ%ﬂﬁmr Treatment - .

B | Trends on Algae Control by J. E. Kramer Off. Proc. - Int. Warer Conf. (1995) 56"'
R 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.thet 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 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,



-34. Slurry feed is-a method where product is mixed with %resh 2{)
,system water streamto create a slurry (typically less t H@é/%% Q%e
.solid h&bmgmuudonor) ‘which is subsequently dilut ed i nt pcirEsoRNedaeM Th| S
_method can very accurately meter the required quantity of product and’

el imnates dependence on 5 water tenperatures orvery-accurate control  of
water flow rate. This equi pnment can. be expensive and there may be

. probl ens associated with extra wat er being added to sone “systens if .
systemwater is inappropriate for the bypass stream As to.sone other |ow
solubility water additives that, are 4éppropriate for use in the present

i nvention,.terbuthyl azi ne, [2- (tertbutyl am no) - 4-chloro-6 10

(et hyl ani ne3ause.theisaiib linliSfor S@ButB¥lagific ol 105 APRIs6 Qlos@@amE réquiredt er ei t her-
~.alone or, synergistical wi th oxidizing halogen. Mre detail regarding
_this typet@ﬁm“'&gﬁnﬁééﬂﬁiﬁ‘%ﬁﬁ’ﬂ@ found, for instance, in I'npact -of Cooling

- Wat er Treat nent I _SHEL Proc. Int
- Wt er Conf é’?s‘% g%@%@%%%&e?&ﬁég gl("s‘)'(tpﬁt)}égfzurrm*§ S yl l]I;”|12| ng hal ogen *
I'n water s(yeremaﬁermastsusdfebfor noritfol iRy 8§ﬂ6ﬂlﬁgamadrdeteml g‘ﬁowﬂl ithi zi ng e

O S e s B A S dndise Bt PocREB BB e b i

- December . 13@vas(4963 imbqasmsismmlsma 10»%&3@43%3'969* cat ed.that the .-

solubility for terbuthylazine i's 11 pmat 25C with use |evels between |

. and 9 20 épﬂfiﬁlﬁéﬁbétSWﬁéQSnB%d@QWOw}d&mdmm(Waéetf‘aﬂilﬁl(t:yhﬁv\n th degradation.

proauct |t Bebmpe iR O Rouf WEpE N slcllipl 0 S BR8] PO TP
‘as a 44 7%&&11& mi&oﬂbmabﬁmast@athﬂgﬁaﬂ(:mpeﬁﬁﬂés ami—latlﬂ@/o aqueous di-sper s{o}l
The.product . brochure fr el | aci-de ‘325 An

Bel | 32
(25€Ef ct Mmg{%@é@#ﬂ}fgﬁ W%%ﬁ%d@g %Pteﬁg‘gdré gf‘? ng Cool i ng
VatLer - Sysh@BPaICORERE fiok) BRI HoN Serd B HURRRAITy BEKELS A01 Lion at 2

point in the system where there is good M Xing such as In the cooling
t ower sumexidizing bieeidekills rapidlyesa thet ipisreffective Mahel propes amgusteaadeous if an

S2a PR AR B b Y RO L e 3807 vere
-~ ppmat 25°C This.low water soiubxhty, along with mp1d dccomposmon can make -
15 it dszicult dissolve the desired level of active ingredient. US patent 5 122,301 by
McCoy et. al. describes the preparatto_n of a soluble formulation contammg 10%
: BNEF in an organic selﬁent, propylene Earbonate. Dosing systems with BNEF
, with this formulation will result in organic contamination. |
. It would be advantageous if an easily pumpable conccntrated aqueous _
20 formulat:on of BNEF were avaxlablc with a rapid dissolved rate. ' : o ) |
| ~ Asto non-biocidal water addmvcs with low solubility, Isocyanunc Acid
-(heremafter “CYA” and also referred to as S-triazine-2 A ,6-trione), is used in
water treatment to stabilize oxidizing halogen against decornposition. ThlS is
: dcscnbcd in the Professional Pool an Spa chhmcmns Guide to Chlorine by R. W. |
. 25 _ Lowry and D. Dxckman (1989) Scrv1cc Industry Publications, Inc. This -
B pubhcauon suggests adding CYA granuies by sxftmg or broadcastmg them over the
-surface of the deep end of the pool. It states that the- granules are fan'ly tou_gh to
' 'dlssolve and often sit on the bottom of the pool for as long as a week. - | ,
e Altcmatxvely, the granules can be “chssolved “in wa:m water with soda ash and N

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



'- -suggest s -addi ng C \ granul es by si

"WO 01/08484 PCT/ US00/ 20445 because the solubility limt for terbuth | azi ne
'(11 5 ppn) is so.close to.the required treatnent range (3 5%M¥¥b pm .
As .t o ot hewoloawssael ubi |l ity biocides, 2-(2-bronp-2-nit¥o)-et J;@Q.(,E r%d
- (hereinafter BNEF) is useful for controlling algal, fungal an acteri al
- growth in water systens. Its -nanufacture'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
wat er, at.25C the deconposition half-life is 71 .hours at pH5, 37 hours-at
pH 6. and 6 hours at pH 9. Deconpositiofh occurs even faster at higher
_-tenperatures; at pH:4 the 10 deconposition half-life is 140 mnutes at_ ‘
- =50C, -106 ni nut eThedblubBidCofOY A4 vl?ﬂtéﬁ&ﬁ%x@ixrr?a%ﬂ@’dﬁﬂhrabw EMgF i's ot

. very hydrolytlcall stabl €, this non- oxidizing bioci Ki-ll's rapidly so
Cthatit is ef fe@piclly syppiipdage 89%rio dABTrpure granwlar matesisb | ln additionva water

_However, . thi i I ppm at 3

- .25C. This- lov?\x/‘e\j\!ﬁﬂ(ie%? @%zf&&%s \9&% f'%}r#ggglvhh%éﬁ'ﬁ?%%?éﬁgjec %% nf’e(?gr%séff make 15

“ it difficult p&hsssmiddm%hmd:imngd Fer\thd: re@ion@@btedabbmliteﬁblﬂﬂbc US patent .

. 5;122, 301 by descri bes the - reparatlon of a soluble.
formulatid 38%%?‘1’?9‘}'&’5%' PuRgeed; rapidly dssohving cansenEied  agiegpy | ene

car bonat e. Dq;&yﬂmatﬁ,yggbg@,\vagﬁmly\n th th| s. formul atl on will result in
. organic contam nation. |t woul d be advantageous if an easily punpable

“concentrated aqueddndiegied havehawever, s BriEticelto pacpard arleoussdlitiomsr api d -

| eocyanar o SeASuk Rl e Bl S ot iR aag’ |1

- Sdtriazine- chéalﬁe thieis® pofucts Bxhibi dow Watepablability, SRiwBRdolviflg KBt | !u?@are
oxidizin n, a%sl nst .deconposition. This-is describéd in the-
Pr of essi Y i le. Meraren Bagy Otaaméolcvenfemqmtﬁempynﬁemh .25 Lowry .

~and D Dl cking 48 don%?sr [ n BechIFRY erd L AALIARE to hilfors Rl SRRl o2 O"

ng .or cas over
- surface of- tthévamepstmb@fauaehhe)punmminmeshawmr tcbmmbutaetoghdeuﬁabﬁ are fairly

~tough to doften sit bott om of the pool as long as a
~ week. - A terb?fg?#] é%a;%,{} ‘g g@é}ggﬁtg@sw&pg&r&{men{ PRRr %ﬁ%ﬁ?hﬂﬁ“er with
“soda ‘ash and.30 mﬁd@d;fm duaeeaaeaicd%ﬁnuaﬁb%mgforbbﬁccﬁﬁhﬁhlaaﬁbo%OU“d the

pool 29 SJanuar %/s
dispefsions of low solubility and/or low stability water additives. The present

invention addresses that need.



WD O t/0s484 5 PCT/ US00/ 20445 The solubility of CYAin é%

approxi mately 2700 ppm at 20C. CYA is typically supplied %ar};’(’a@@%%o 100%
pure granular material. In addition to water treatnment, CYA has uses as a
chem cal internediate in the manufacture of resins, pI astics additives and
coatings. For the reasons noted above, it would be advantageous if easily
punped, rapidly dissolving concentrated aqueous formulations of CYA were
avail able. As indicated above however, it is inpractical to prepare aqueous
sol uti®ns of the above-nentioned Water additives (and-others with sinilar
characteristics) because these pr oduct s exhibit -1 ow water sol ubility,

sl ow. dissolving. kinetics and are védrol tic unstable.' Moreover,
many organi ¢ solvents ar @LPMMAB(YH%EW‘E INVENTHO™ol i d hal ogen donors, and
even |f they wer e, it is undesirable to add organic solvents to

wat er 18yst ens BBEAY lesetRiNg OBRt2ReRL Pk then Brasgteivention: tiesetis Arevided a

undesi rab'nﬁbthocbbplhﬁ;%\ﬁ thCate/bit dissoRBN i Qdkdr &f %dswtéomam(ty RS dRind Whker
treatmant ri or to-di schar e.. I n view of theaoveanee continues to

exi st for H%H‘P’F‘BE'%'EH Q9 a7lgw HDRING CORROWID WlWWEEIr A5 TRECNY/ or | ow

st abi | ity Jqaki@s tagshht by %auecﬂ@,esd%f)@ﬁ:ﬁm combﬁéiﬁr%ﬁ bR 80HIFIRE Touk Batibinged. 29
January 2004 5 6. SUMVARY OF THE | NVENTI ON 10 Briefly descri bing one aspect

of the pr &SERPUNGVEII§IBANE iealogyaddifive GPmRses p"'#@'ﬁ?o‘éf ReFtigieRowich Rethe rate

of digsol lﬂégéﬂﬁbrl WithWadred oPfhyardgeW 15etdebiol foky £ AR dRAendidiRl stBéthRd and
conprisin conbi ni pgaa | ow sol ubility conmpound with water and a rheol ogy

additive dingths siEPRRRD IR Wales 6@‘1"1@‘“%’\’1"9:H}?dP‘i‘@P'HB'"?V%W%O%Qﬁ‘sﬁ%‘@ Pow

sol ubi | i t yhe wg@pound, wherein the Theol ogy additive conprises platelets or
particles which orient 15 together with ionic or hydrogen bonds to forma
t hree-di nensional structure; and adding the suspension to water and

al I owing the | qw ﬁ\@ihébla{sbé&t &Oﬂiéoyr@deﬁtomdér&ﬁ)ﬂ' Yr%ré Ns pdréfdaBbeethbd @not her

aspec of t he d‘f’l i nvent i 0{1 i s _provided a nethod of 20

b 09y RGPS TS, BRI (o) o Paroh B pEREls FmemEiagicemeRisound,

t he met ho@&omprising 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



" sane. It WI|| evert el.ess be understood - that no limtatio

_ conpr|5|ng conbining a hydrolytically unstable conpound 9 wat e nd a
" rheol dgy additive to form an aqueous suspension conpri si % NG Yo of

t he. hy dr-olWe buegdsy unst abl e conpound; wherein the rheol 09YecAHGhob2ibls
conprises platelets or particles which orient together with ionic or
hydrogen bonds to form a three-di nensional 25 structure. The suspensi on
f.ormed thereby has inproved hydrol ytic stability when conpared to the
untreated conpound. In yet another aspect of the present invention, there.
"~ is provided an aqueous suspension conprising 1%to 80% of a.l ow soI ubility
. conpound, 0.1 to 10% of a 30 rheol ogy additive, and water; wherein the

~ rheol. ogy additive conprises platelets or ‘particles that orient together

. with ionic or hydrogddESCREPTIONNCF MR PREFERREPEMBODINGENTt Y conpound i s-
“. preésent in an ano nt hal Ieast ‘as great as. the amount of rheology additive.

35 (ne obj ect of IHepPERAsHOfRTOR ?ﬁ‘%ﬁ‘\‘%dem?@éepﬂﬁlw(‘éefﬁﬁt hods for
pr-ovi di ng |0mv§ﬂidﬂbtdférbﬂceﬁﬁﬂﬁwg§m’é@e RABIERHE SBb B BeLRED ect s and

i advant ages of t he present invention w e apparent from ol I owi ng
= desct.i pt i on. language »6ll ba geesrty deggibe MG, IBWwall nEETiheledbeAtwiéhstdddi PTI ON

. ‘OF THE -PREF t he t| understandl ng
~.of the p%ngﬁg %C?h%@&ﬁsgmedﬂ" nﬁgg ‘Sﬁ'@&y%tﬂ ﬂoﬁ)\;%la@ﬂﬁrgagns{@ e
_-.preferred ewﬁmemnmﬁcms&p&aldésmbehaﬁ%mnw hﬁdﬁﬁh@ﬁﬁi’cﬁaﬁ ﬂ%’ﬁ%ﬁ Lbe the
- of the scope
- .of .the i nven? ?IPT‘E‘”P %?@B?‘qvﬁméﬁ’fd@ﬁes@@hﬁld hgreinsbeingnoptemplated as woald
~nodi fi catii- ONgorirally daRd if and such further applications
.= of the principles Eg?@.\rﬁ(ﬁéﬁwent ion as @E‘gfgr&llggdnﬁ QPFH%'EF ng contenpl at ed
“_ as would nor mal | y%u@tmted@bwaemrhéeﬂdmwenﬁdmanﬂtds ifnprosBd afuddae | nvention
o 'pertal ns; d Co%te bove GIEE"}E ent i nvention pakes |rrproved agueous
10 pr epar at |% %tf S oht QWB%§W I PR Pr AR rthedDllewame t he. fol | owi ng
charact eri stéhasacteridticst ow wat er. solubility which.limts the percentage of
the substance ' ' o

. low water. solubility which limits the percentage of the-substance
which can be included m aqueous solution prepa.rations 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.



~which can be included in aqueous. sol ution preparations 00 o
hydrol ytic stability which limts storage |life of -the subé%iﬁ%‘% %00415 *

aqueousvpopgsat i ons, or . 3. poor dissolving behavi or, W& slow
di ssolution rates or oil formation, at use concentratlons Mtenti ve

prepar atii ons, which nay either be nade on site or pre- manufactured, are -

t hi ckened suspen5|ons ‘that exhibit one or nore of the following 20

i mprovenents: | reduction or elimnation of organic solvents and the

- problens- associ at ed therewith; 2. sinplified handling and feeding, thereby
.reduci ng | abor requi.rement s and wor lger exposure, and inprove dosing- S
accuracy and consistency; 25 and 3. inproved di spersionidissol ving

~behavi or, reSUMdr@ﬁa:gEthd&Qh&hg)fhé %g&gg%w Qﬁz@%ﬂ;ﬁﬁ& gi' ectly to the

appllcatlon or. Wt Il ution wat I ng rmrer dcorrplete-_,-':
- di'ssol ut i ¥i¢dan thepresgntinyinsionaerg: aspeat of therievknsion udpmmghcv\o 01/ 08484 8

* di br onod P hl ar.odi met hyl.hydant o
:-‘d:.Cthg:’) olngg;ily e d(fﬂyglg P'&Wg f@@%:ﬁ@%@?ﬁﬁﬁh?%g@évi I\/BT) and S
.29 Januarlpw?s@:ﬂthﬂltyBCWatéSOP&Qaﬂéﬁ B df%%hﬁéhﬁ&ﬁ)éoﬂﬁﬁﬁ%%&lgr &he conpounds

~whi ch y as&ﬁ eously be ed in the present invention, one aspect of.
the i ﬁ‘i?g‘b\]/g’slsP%ld%ﬁochedﬁwci@iubﬂltﬁonpounds that woul d be useful-

.as vvater addi t AN&ifier 42 ct%ﬁu‘é?r{l@%ﬁpv‘%xﬁ%&%&\k&wg %"-ﬁn V\%ltc?hgﬁ’g%ofjt 1% I's .

-purposes of this Inve t|on

‘consi der exdlditivepthat. bwcslmbnbydmty;ac sﬁhﬂitﬁeFomepﬁtpoﬁﬁs df ftdls BEREPARGN, | Nvention
addi ti ves that. have poor hydrol ytic

|nproves t he r '
st abi | i t PO fueq){,}% ?ﬁ@’é‘ééﬂﬁ ‘ci“ﬁ‘iié"hﬁééll"r"fdﬁftfwas aﬁs@mmm| frc stability
is indi caifédflweﬂlahhﬁolﬁdé\ichl(vy:dz{ﬁs a decorrp03| tion half life of fess thay )

about seven ( dea yS.
ong the compounds that may be used in the present invention are

| bromochlorodimethylhydantoin (BCDMH), bromomtroethcnylfuran (BNEF),
bromonitrostyrene (BNS), terbuthylazine (TBZ), cyanuric acid (CYA),
| trich]droisocyanuric acid (T CCA), dich]oroisocyanuﬁé acid (DCCA),
: dlbromodlmcthylhydantom (DBDMH) d1chlorod1methylhydantom (DCDMH),
15 d1chloromethylethylhydantom (DCMER), methylene-bxs-thmcyanate (M'BT) and
~ solid metal hypohalites such as calcium hypochiorite. All of these compounds -
exhibit low solubxhty and/or poor hydrolytic stability and/or a poor rate of
dissolution in aqueous systems.
As to the amount of water additive present in the inventive agueous
20 suspcnsmn it wxll be appreciated by the art that the appropriate amount will | | ‘ | )
- depend on the specxﬁc additive being crnployed and the desired use of that o
7 additive, In general terms though, amounts of between 1% and 80% may
. advantageously be used, with amounts between abouit 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. ‘
| "-Ai'nong the rheology additives that may bc‘uéé:d in the present invention are
natural clays such as smectite, syn’thétic clays such as synthetic smectite, nafnfal
| aluminas, synthetic aliminas, natural silicas, synthetic silicas, and organic

dispersants. In the more preferred embodiments commercially available'a



- 10 Anmong t he conpounds t hat may be used in the present ventron are ‘
.brom)c,‘hl or odi met hyl hydant oi n (BCDVH) ; brononi t r oet henyl fu?%q

br ononi t r V€xo10848¢ ( BNS), ter but hyl aui ne (TBZ), cyanuric acu’d'r(lEBWq«s
“trichloroisocyanuric acid (TCCA), dichloroisocyanuric acid (DCCA), solid
metal hypohalites .such as cal cium hypochlorite. Al of these conpounds
..exhibit |ow solubility and/or poor hydrolytic stability and/or a poor rate
of dissolution in aqueous systems. -. As to the anount of water additive
“present in the inventive aqueous 20 suspension, it-will be appreciated by

- the art that the appropriate amount wilF 25 advantageously be used, with

anount s bet ween about 20% to about_60% being additive. In general terns
~ though, anoubntbets strstiielers..\Lapanite Bdremagutieedlay Brodupis), opasrrral addi ti ve
~ bei ng enpl oy d n the nore
preferred enﬁ‘%“%gnﬁs%%??y’(??‘h F@%é"\?‘a ltoﬂgf:o%ggﬁg jr:IS%rsffedrred 'n the nost-
_preferred enbodi man"hdr.cat’e@ab@ttdtltelrheolbgylﬁaﬁﬁbés)t:onmwplams abpurticld% of the
-aqueous suspensi on. Anpng the- rheol ogy addrtrves t hat pbe sed in the
present .nvéhqtoeﬁmépeethrrarlerrwwdvéremwoa *ieséyrﬂ?e?l c cl ays such
.as syntheti Q.; ‘lﬁls s%&ﬂf@fc %Msr}@%rsﬁﬁér&ug% &Er@llaﬂ%l%éakﬂﬁﬂd
silicas, synt etic silicas; organi ¢ 29 January 200 01/ 0848420445 9
- synthetic smfthe bopd§,esoghat vﬂn:pohn bands afg dlmusmdthyesheaﬂrgyacmmchmm!r&)r '
a.natural smectite . T. ., Vander bi I's used.

R e OBl e KAl R R ek e RN Biant s SO W) 13 1o
‘that orient ﬁraeﬁédl@:hbamﬁlanﬂs% fheerogyhdamgeaomwessézmanyrolrhﬁdhr;ﬂocﬁtsrrensl onal

~ structures. This structure formation i-s reversible due to the rel atively

weak nat ur e orgarticks. bonds, so that when the bonds are disrupted by sheari ngr

action. bhe str “ﬁ]ﬁ]&hrn%e s%&FﬁbﬁgatBQ gové#gat&ﬁﬁg% &%‘ﬁé&ﬁ@)%&&&dcowosi tion

i s at rest I n the nost preferre sS'the'r itive
consi-sts es srlmbtra;bﬂ: y This isarcadditiartat bedefit wien [itas Hesitedso pifipithe can be. seen
_'f rom-t he ab%\&enptogll%gnst he pref erred heol ogy addr tives are o
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 rheology additive. In the more preferred embodiments about 0.5% to about 5%
o 7 rheology additive is used. Most preferebly, about 1% to about 4% rheol_ogy
- - additive is present in the aqueous suspensron | | , ‘
~ One preferred rheology additive is the natural smectite marketed under the
B _ - 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 syntheur: 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
o  used the rheology additive preferably comprises about 1% to .about_S% of the

* agueous suspension. | -



‘thixotropic. This is an additional benefit when it ‘is des%égd to mp
conpositions. As to the amount of the rheol ogy additive AuRE- Aitie thé -'

aqueousvourgmagsi on, preferably the suspensi on conprises pehfistoofhadds to
about 10% 15. rheol ogy additive. In the nore preferred enbodi nents about
0.5% to about 5% rheology dditive. is used. Most .preferably, about %to
about 4% rheol ogy additive is present in the aqueous suspension. One
preferred rheol ogy additive is the natural smectite narketed under the
trade nane Van Gel by R T. Vanderbilt Conpany, Inc. Wen Van.Cel is used .
"the 20 Theol ogy additive preferably ¢@nprises about 2% to about -4% of the
- aqueous suspension, Another preferred Theology additive is the synthetic

‘Smectite mar kemdmeﬂﬁefedehehém@g&daﬁms lsaRe Rirhe& silicamarketed mu& By  Product s,
“Inc. V\hen onlt éﬂ%‘ IS sed the rheoalo addi.tive preferably conpri.ses '

about . 0554 by Cabet Crjperatien-sWape fab-&hSil 1%%‘&5’@@ preferred

~“rheol 0 | I ¢ t he trade"':
© nanme Dggpgfg?h%gy\éadhﬁgp stay%é%t{g%la% &n%%g@ elb spa ?‘?‘%%lhs used the”

r heol ogy subgensione pr ef er abl y conpri ses about | %to.about. 5% of the 29 .~ - - -
, ;Januar% 2004 _\\O 08484 / US00/ e?A] clqArJot her ref rred Theol.ogy..
‘additi%es is tHaSK PPLSC f"}‘ AR A& pdqifiYesTpay Cab- O Si | - by

Cabot Cor phBinhitsh. F@?%ﬂuﬂglo £ menbﬁnﬁaﬁésﬁaﬁsuasﬁkﬁwaﬁﬁéltlve preferably

- ‘conprises about 0..1%to ut. "20% of - t he agueous suspension. It is to be
/ “appr eci at eembined withwasynthetie Auoiinagnch asiDispele So pegyidsethe desireidithenlogy nat i on. )
- For exarrpL&: ? synt hetic snectite such-as Laponl te(r) may be conbined with-
~..a synthetlcC 9;1 Um na such as Dispal (r) to provide the desired rheol ogy.

- addi t i ve. The Tht selédtion of thelrbeolofeaddigne maidilts bemasy todmimibeottiegle to .. 7).
- opti e other 10. gerformance characteristics such as the stability of the”
aqueol® sBETHRIMPeH ChAFRSHETISHE, Wish &ﬁH’CtSF?&\%H° FbGraqlE&.\’ﬁﬁPﬁ’eﬂﬁaﬂ Wher snectite

- rheol ogy- Pf@%ntdn\'i%a@é&: R exMAte, natural smectite rheology additives such as Van
o Gei-O have bccn found to provide sxgmﬁcant frccze/thaw stability to the aqueous.
suspensions of the prcsent 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



. deterni ndd &TER

Cei - O have been found to provide significant freeze/thawgé]?br I IB(/\%( to the
aQueous suspensions of the present invention. Refergnce ¥ rade
t'o speci fWo.0ai0848l es using the processes 15 descri bed abopeT/us00/2084% 0 be
under stood that the exanples are provided to nore conpletely describe
preferred enbodi nents, and that no limtation to the scope of the
“invention is intended thereby. Exanple | 20 The. dissolution rate of
Brom Ci de(r) Powder. (approxi mately 96% bronochl or odi net hyl hydant oi n,
"BCDWVH, avail able fromBioLab, Inc.) was deternined by analyzing filtered
sanpl es. over time froma stirred Brom dlde Powder/water preparation. The
. time required to dissolve 90% of the BCDVH was 25 cal cul ated froma fit of
‘the data. THelibvarhyfaltradbh iirassh 20.4dinssmh\ficr. BTRMdtal agalizisg hidagerer i a was -

'corrpared wi t h sodi umh ochlorite at simlar _ al ogen conce ations.
The BODMH aSSBSmoN s 8 0 BEiFTBIe A HbE B9 AR oF BRI HELGE Ribun
.grount, appraY BBkl By poBiiiet iBhAs i aRendREd (0.1 N) &smmnl liliters =

30 of vvater stirring vigorously wth a nmagnetic stirrer-tor r oxi mat el y
. two minutes tipsWiated SHigdresult bﬁjsmsdm:a}lomwasmacd torcalculate ik percen Lon

filter. The total el |l ogen content of this frItrate was -
W%ﬁ‘b‘éﬂ ?)SH’%SF pot assium i odide (KI) - and acetic aci d by

. potentiometric tichHeitbOsF wittlin%t Phi@Rbelkertal Madibtidlipantiedmsinghd eyl f at e.
The result of this titration was used to cal culate the percent BCDVH 11

present in BREWRESTEEC SENRASAL 2 Sox 1ate (Spitigg S\H&taeThqu"W N‘H"ér B’é&k‘g’r" Was

. .magneti cal | r te-
et e’y SaReh’ B ad8 ion oM rbelbofBGSlibg ik ey SuBbOl (A0 |

- target concdmbwatammnwaﬁpmthmblwﬂregrahyﬁ aftdsaygd aromiﬁldmﬁowdwmthe ‘
B R R S e RN A R
- Cal cul at ed - faqfyint SBRALCRIe Powder used and its assay. Samples of this preparanon '
L 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 concentration. - 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.



“nominal 25 concentr at

anount of Brorni G de Powder used and its assay. Sanples o% 5h|s
- preparation, taken over time, were imuediately fiitered % WW%OQ)"' 45 >
nm cr on wolot/esass The . ‘concentration of total oxidizi ng hed-Residokust L :
filtrate, determ ned by potent ionetric titration using standardi zed (0. 01 .
N) sodiumthiosul fate, was used 15 to calculate- the dissolved BCOVH . L
concentration. Dissolved BCDVH concentration was expressed in Tabl e 1l as 'a -
percentage of the nom nal concentration. 20 Table 1 - BCDWVH Powder
Dissolution Rate 0 0.5 1:0 1.5 . 2.0 3.0 5.5 8.0 10.5 20.0 45S 52: M nutes

8931 91.8) 11.1 17.0 21.7 25.5 31.840.9 51.0 57.2 74.4 %Di ssolved . data .
was fit as shown in Gaph 1, by the nmethod of |east squares, to the N _
. following equation: %D ssolved = Mx { Ln(Mnutes). } + B. For this case; M

= 18.54, B = 15.56 w The calculated tine to reach 90% of - the -
Sriah s BEBMIH HoeLDissomtionRas1 108484 20 January

_ "2-0‘04," PCTUS007 20445 12 Grapi == The T
_biocidal dfficacy of di ssmmﬂmt 0 sodl um hypoghl orite =+

- usi ng ACAQ O‘flClalw GW nfectant fWvalmﬂng

‘Pool s agaijnst the gra 3‘? 3 Lé‘%‘% Bz #11229) ar[d the -
- gram posi tji ve bacteria Strep. faecal i s (ATCC #6569) . The deS| red nom nal =
SR 100 - - ~ = o

T %0 : - : R
e & e S
- W o SO

0 ‘10 - 20 - 30 - 40 50 - . 60
'mma\mns) '

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 -



~ biocide dosage (0, 0. 1, 0.3, 0.6 or 0.9 ngll total halog e ressed as
~ chl orine) was establlshed by dilution fromfreshly- prepa &”UE
. standar di- zw@@;omk solutions of either BCDVH Powder - Cﬁgfribgﬂdkous

phosphate buffered water (approximate 10 pH of 7.5 as descrlbed I n the _
method) . An inocul umwas standardized to yield 2x10$ organisns per nm. One
- m of the standardi zed i noculumwas m xed into 199 nl of phosphate _
. .buffered wat er contalnlng the desired dosage of biocide. One-mi aliquots -
. were renoved at' specific tines (30,60, 120 and 180 seconds_after
.',inoculunraddition) and added, with nmixing, into separate tubes containing 9
<.m ‘of .15 thiosul fate solution'tO'neutraIize t he oxi di zing halogen.. Five 1
. moaliquots QixnftiQRbwRASRr idtabiticH. Imtem%ubﬁam &nd diSEbIPEIBADME il xed
- into five separate tubes each contai ning m - of subculture-broth. -After
.48 hours of ithisutstareapproxkmaselythe same ahegwivalent totl axidizing hadogerogyels.or no

- growt h in the subcul ture medium . Resul ts . ‘given in. Table 2 are expressed.

TR o el ol BRI 2,

-' of NaOCl &nd dissolved BCDVH in_ , ~this tFEt are__a I‘OXI mately the sanme at
" equivalent total oxidizi & HOESEN XD ‘bl-'- cacy Comparison:
~NaOCl. and BCDM:l...Emm.eL_NUrTbe of Tuheq (Qut of -5) Exhi bi ti ng Growth PPM

fE. col i Stye |,ppReiecalli s Tot al |EBiofici de 30 60. 120 1388trem cd!@ .

o U7 "Total | Biocide 30 | 60 | 120 180 | 30 | 60 | 120 180
| Halogen | Treamment | sec -| sec | sec | “sec sec | sec { sec | sec

P S 00 | None -5 5| 5] -5 5 5 5.1 5

B o 0.1 NaOCl 5 5 5 5. 5 5 -1 5 5

B { 03 NaOCl 5 5 3 1 5 -5 s 15
0.6 NaOQCt G 0 - 0-] 0 0 0 ] 0 . 0.

0.1 BCDMH 5 5 5 5 5 5 . 5 5

0.3 "BCDMH 5 -5 S 5. 5 -5 4 -1

0.6 - | BCDMH -0 0 0 0 0 0 0 0

0.9 BCDMH 0 0 0 0 0 0 0 0

Tppmexpressedas C . ° . -
Example2

10
The d1ssolut10n rate, accelcrated storage stabﬂxty and ease of pumpmg ofa
40% BCDMH prepa.ranon were determined. |
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
15 a hlgh shear mixer (Caframo BDC 6015 mixer with a 3 inch ngh shear dlspersmg
Ampeller 0peratcd at appmxlmately 800 ipm. ) | , _
7 The assay of the resulting preparation was determ.med as desctibed i 1n .
Example 1 except that approximately 0.2 grams of the preparatrxon is initially
dissolvedr in the 80 ml of water rather than 0.1 grams of powder becaﬁée the
- 20  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 é_mount of approximately 1.0 gram of the _pr;:paration to I liter
o water. ‘The calculated time to reach 90% of the nominal concentration. was 3.9

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



180 Hal ogenTr eat nent secsecsec' secsecsecsecsec 0. ONone5555

~ 0. 1NaOCl 55555555 0. 3NaOCL. 55315. 555 0. 6NaOCl 000000. 0 Oggéa%@DW%SSSSSS'
+ 0. 3BCDNg 4. -1 0.-6-"BCDMH00. 000000 0. 9BCDVMHO000000. 0 ressed-as -
%%%5‘10 The di ssol ut %%ﬁ@%ﬂg,%?@ }

Cl2 Exanple ion rate, accelerated stora Fty and

_ease of -punping of a . 40% BCDVH preparation were determined. A preparation
was nmade by m xi ng 417 grans of Brom C de Powder, 3 grams of nmonobasic - -
pot assi um phosphate (KH2PO4) into 580 grans of wat er usi ng 15 a high shear

. mxer (Caframp BDC 6015 nmixer with a 3 inch H gh shear dispersing inpeller
operated at approxi mately 800 rpm). ;Xhe assay of the resulting preparation

‘'was determ ned as described i'n Exarrpl e 1 except that approximately 0.2

' f th td (.S kNi f t
ot her t iR ORI R iSielion Bt Rl G piplic 18 g pdthacn 1 €
appr oxi neEghyplQq% BCOVH.  The di ssolution rate of- the BCDVH in this '

preparation was. determ ned as _described in Exanple 1 except that the 400 -

my BCDMH | tar deccioraied staran Stability WisdelraBringg by JOMFRADG HisUAttabssay
‘appr oxi mat ?o@ﬁf@;ﬁrﬂ;a%t&% £R35Ad 56Ha scstdra%d 1tS0°C @i2248 fpe The

~cal cul at el ore he nom na contentration, was 3.9 .25
-m nut 8 mesmtamgmmbrtbdaspﬁ@entrelaﬁveactﬁutglmmhe@ ‘t he ovvder inthis -

.prepar atlon 29‘7‘])@& eyAcztII%(t)t?rl\,/o\(s)sm[ J(mt}ﬁ ssay' urren (s)s(%/y 4Ail5 14

Assay)}xlOO _ . : _
For example a preparatron wrth an Inmal Assay of 40% BCDMH would have a

- 10% relanve activity loss when the current assay was 36% BCDMH Forthts o o /) -

. 10 preparatlon the relative activity loss was 17. 0% at. 15 days and 21 0% at 30: days
- ‘ Puumg performance was tested usrng a dtaphragm metermg pump m
, suctton lift mode. A4 liter graduated cyhuder contammg approxtmately 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 wrth the serru—ngld tubing from the suction side of the |
o pump inserted into the preparatJon The pump was drscharged 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 7
20 probably because of. pre-wettmg This preparanon was not a stable suspension, the | 7 ] )
shelf life as measured by accelerated storage testmg was poor and suctmn lift

pumpmg caused dewatermg

o Examplel3-
25 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 Synthetic hectorite clay tl}ickening and suspending



resulted in muchfaster- dissolution (93%inprovenent) cor’?@r ed to
powder in Exanple 1. Accelerated storage stability was - de YERURBG2
conpari ng ial assay, to the assay of the preparati 15 and-
- 30 days st%?gggﬂg{ 50C (122F). The results are reported as %@%’h@ﬁ? [
activity loss where: W.Relative Activity Loss { (Initial Assay - Current
“Assay)/(Initial . -shelf life as neasured by. accelerated storage testing .
* was poor and suction lift punping caused dewatering. Exanple 3 Assay))x100.
For exanple a preparation with an Initial Assay of 40% BCDVH.woul d have a
- 10%relative activity |l oss when the curpent assay was 36% BCDVH. For this
10 preparation the relative activity | oss was 17. 0% at. 15 days and 21. 0%

l-ative ~

o 30901 RUEoRrD AR s e s BB | 70 P

-in suction I ter gr 1 i ng
approximatel . 4 kg of the preparation was pl aced on the floor.. A

i aphragm punp (p el, ’6060D0O, avai l abl.e from Pr oM nent
“Fluid Controls | nﬂ?dﬁﬂg W“e‘bfptg P&gﬁwﬁ‘; ﬂPiE‘?PE‘WPO%B'B%QGtFﬁEmFWI%r with

the sem -ri giehckibi A% ih?héb'élédl%d%hﬁ%?éach%frpwme homsia ed into the
- preparation. The punp was di scharged into I'i'ter beaker. - Punping

per f or manee gensepmaion Wrip‘}ngnlnmttbﬂ@sfodﬁdmzm@%héﬂnsl?mpmnem| al in the -

Dt Coarat on R A e PR ot i Y botaied BAAES SR ©

" .because of PERam$le 2. ng. Th| S preparation was 'not a. stable suspension, t he
25 The di ssol ution rate, accelerated storage stability and ease of punping
a  40% BCDVH pr epAfelsrated mageé&bélﬂ%%dictmwéﬁarr iSIRPPaRRIionAtde by i xi ng

47 9La of BRSO gl BBy BORAGES i BBl o6l o

'S y nt het 1@ hetckSodays end 1 2§ % 4ti30ldaps. ibhia ncpresents arugm@caﬂglmixnmgmweﬂ VO
- 01/ 08484 'PCT g% 02“9dAé:1|" gt L]’le 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, howevcr the pump rates were not -
_ 15. 7 consxstent over the entire test. , S ' : ;
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
g \ - 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 '



agent, with 569 grans of water using a high shear m xer as_described in
Exanpl e 2 The dissolution rate of the BCOVH in this prepardtiepheiids .
‘det er MyAgdy/asugs dESCr i bed in Exanple 2. The calculated tinme to reach 90% of
t he nom nar “concentration was 1.4 nminutes with a good fFGI/Y§RE26448 0p) . .
Thi s preparatlon exhi bited even nore rapid dissolution than the pre- wettedf
“‘powder .. preparation from Exanple 2 Accel erated storage stability was
determ ned for this preparation as described in-Exanple 2. For this
preparation the relative activity loss was 12.0% 10 at 15 days and 17. 7%
~.at’ 30 days. This represents a signifigcant inprovenment over wetted powder at
“the 15 day. poi nt wth a nore nodest ig‘gr ovenent at. 30 days Punpi ng '

perforrrance tested g hragm neterin . in suction. lift
node as deé‘é?ef Ing 4eRney; ‘ﬁ#’l Wﬁ%?‘ﬁ"g"%@%ﬂb?&% %@mﬁéfﬁlﬁ?ﬁ@m conpar ed

: to the prep@Exbipkn.i n Exanple 2 however the punp rates were not 15.
consi stent over the entire test. The addition of the synthetic clay.
di spersi ng and T disselitiog ratgof ther BEDME ¢n thinprsparetial wasdgersnedas

:-lrrproverre t Ppwder pre ti fro Exarrple2

- -Di ssol utlcr}%§‘\:/\r/gas/?(aev§2§m e2t relguﬁl %‘:1'“0i ¢ g%%@ﬁ@?@% O(Sghet‘i‘f’éﬂmfr‘?or the -

. pre- we5t ectopoonﬂﬂuopmpaﬁa'hinﬁtbsf\ﬁxﬁmgmﬁnﬁﬂ(ﬁzéo%| qlhisvlﬁzﬁe&iiﬁdﬁ Ejé Itoss Wfﬁ
n_addi tion, ere

“al so ed to the preparation in Exanpl

is i rrpr O\Fégﬁ’b‘ﬁgé{@gj Y Taergamidl 4 S%‘F’g?%ﬂl@db$)ﬂﬁ¢swmd@mr pRiparatiome
~ .preparati QPorﬁEan oo rt@gs% Lo g the punpi ng..
: Exarrpl e 4 The di ssol uﬁﬂoﬁmrg%te glé%gt%&d[tﬁgg’gespt%%tra%?ogfgﬁaqgﬂF? and ease of
punping a 40%Mw$ﬂﬂpagasmbﬂntwa.eddeﬁmmd fordhis prepacapishat i on was nade by

‘'m Xi ng 417 of.. Br am,.C.de .Powder ra .of npnobasi c pota m -
'phélsp%at edf%ﬁg’ﬁ"@&‘? Eé‘?-lﬂg'ﬁ &?’5%5 BFPFﬁmeﬁ?ﬁ& atiys activify | 983:%9%@5‘(0;2;“ abl e* )‘..
f r om Gdndas-ddiys b 9.26 & BOdagS. l?m@hﬁﬂﬁﬂﬁ%ﬁéﬁ%b&}%@ﬁ@f&&aﬂ@%ﬁw 2004

W0 01/ 08484 16 PCT/ USQ0/ 20445
. preparation form Example 2.

-Pumping performance was tested using a diaphragm metering pump in
suction lift mode as descnbed in Examplc 2. The flow of material was not
. cons;lsten.t, the preparation stopped flowing before the test was complcted.
- 15 The addition of t_he‘synthctic alum_ine dispersing and thickening agént
L résultcd in several surp’riéing improvements over the wetted BCDMH Powder
- prcparszn from Example 2. Relative activity loss was 51gmﬁcantly 1mproved
| ‘ compamd 1o the preparatlon in Example 2 and was supenor to the preparation
x ; descnbed in Example 3. Dlssolut_lon was slightly mor_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 ExempléS._‘ Although the preparation did not continue to flow . . -
throughout the test, it did not de'water indicatirig better dispersion stability than
seen in Example 2.

25 - . Exampie 5
The dlssoiunon rate, acceleratcd storage stability and bxocxdal cfﬁcacy of a

| 40% BCDMH prepa:atxon combzmng the thickening and suspcndmg agents from

o Examples 3 and 4 were determmed A combmauon of two synthctlc clays was



R 9..2% at 30 days. This is an inprovenent

- ~suspending agent. with 550 grans of water using a high sh@;ﬁgad’ﬂaﬁp@@s

- descrtbed in Exanple 2.. :The dissolution rate of the.BCOVH In this .

_ preparati oﬁo\/@?s‘g term ned as described in Exanple 2 The calcul ated time
“to.reach 90% of the nom nal concentration was 3.3 mnutes Wsogn&gad fit

. (R2 - 0.99). This preparation exhibited slightly nore rapid dissolution
"than the pre-wetted-powder preparation from Exanple 2, but sl ower

“di ssol ution thant he preparati-on from Exanple 3. Accel erated storage

stability was deternmined for this preparation as described in Exanple. 2..
- For this preparation the relative activi E).z | oss was 4.5% at 10 15 days and
er the performance of the
performance was tested using a

~preparation form.Exanple 2. Punpin - ed -
. _di aphr agm_net‘éﬁea]ﬁ‘b%ée berap %H%quff?“qﬁ’da@ this ggus a smpatler exmeg ane 2. The

-f1 ow of ,rrat'erﬁ,génm§oﬁg)§ynmgg%§ L 9ad useline preparation stopped flow ng
~before the test was conpleted. I5 The addition of the synthetic alunina
“di spersing and t hi 8peeHamjioneastmadedyunixeng 417 weme ofiBromiGide Bowder,3

- i nprovenments r th tt ed BCDIVH Powder reparation f Exanpke;. 2.
Rel'ative act igrlxﬁ'f/‘orgl%g\é\gv\?asisc 'R Bti?f\igﬁée ﬁ%ﬂ%@"gd? g’?ﬂ?ﬁr‘ﬁ%’“f‘%"*gﬁei& |
preparati & i andExgaik of LapsitieR®DS @tk bpithdiie HebOriky QRPAdKeAthg HASCr i bed in

Exanpl e 3. "Dissolution was slightly nore rapi.d for this preparation.20

than for the {ERendingagents axailablestramSonthesn Claydirpducisipims 10 ofl.oner t han

otiow oA N AR A Sl B SR el M1

~di spersi on stfbm|Gongded-Nasta) wite5i58 granfood makes usitg atfigh Shearpliteras fberibed
'di.ssol ution rate, a?-g‘ﬁl erated storage stability and biocidal efficacy of a
#0% BC. DVH pr%é’iﬁaﬁpe conbi ni ng the thickening and suspendi ng agents from

Exanpl es 19 and 4 viEteadilRIonirae Gf ufs BODMI 3 i prefarhiiéh SuObliethitegheys was .

29 January 2004 . WD 0U08484 PCT/ US00/ 20445 17 ‘used i.n thi-s Exanpl e because

it was found {esefbedrip Exampis 23 Theorpdondated de to racin90% offtenaminal one
-sy nthetic. C.! aéﬁn@@ﬁraﬁﬁf? Gas 1.6 minutes with a goc;d fit (R? =0.93). This brépafaﬁon |
' exhibited 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. This is appfoﬁlﬁately equivalent to the results
from Example 3. - S
| The efficacy of this preparation was tested as described in Example 1
except that no stock solution of the'iirep'aration was made. The apprbpri'ate amount
20 of éSsaycd 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.
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“It"weslsttrp.risingly fotmd irt this exasnoie that oiocistei efficacy was

o essentIally the same as when predlssolved BCMDH ‘was used This indicates that |

10 ‘L the dlspersmg and thlckemng agents are not thbltmg the release of BCDMH
| when dﬂuted to use level. This combmatmn of synthetic c!ay and synthetic
. alumina from the previous examples showed that, at this level, the altumna did not
; negatwely effect the superior dissolution rate assoc1ated with the synthetic clay
S only formula from Example 3. The addition of the alumma at this lower level did
| 15 not swmﬁcantly lmprove the accelerated storage stabthty of the preparation

Example 6

: o ~ The dlSSOhlthlJ 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 dJmethylhydantom (DMH) was added in an, attempt to
improve accelerated storage stablhty performance -
A preparatron was made by mixing 417 grarns of BromiCide Powder, 3 -

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



60 120-180. 30 60 120 180 Hal ogenTreat nent secsecsecsec's gqﬁ
.Noneb555. 5555 0. 1Powder 55555555 0. 3Powder 5. 5. 555541*,0. 6?‘)S gg’%@é

0. 9Powder ORBQRPIEEs O- 1EXanpl e 5-5-555"m. 5.. 55. 5 0. 3Examl, /%3?022%4%]555
0. 6Exam | e 500000000 0.9Examle 5-m 0000 ..0.000 t ppm expresse

-BCDVH Powder results are also found in Exanple It was surprisingly found
I.n this exanple that biocidal efficacy was essentially.the sane as when

- predi ssol ved BCVMDH, was used. This indicates that 10 the di spersing and

t hi ckeni ng agents are not inhibiting the release of BCOVH when. diluted to
~use level. This combination of synthetic;glay and synthetic alumna from
the previous exanples showed that, at this level, the al um na did not

~negatively ef er|0® Late asso with the |
synt hetic’ cl a%/“%ocgtﬁ ofrfg? Wy @%ﬁ O[gcu e&‘%ﬁf@?%ﬂeﬁm 4l uni na at
this | ower. | esueﬂaendh@ @n@@bmﬁlﬂmfrﬁmﬂﬂl&n Protut B 10 GERhSADRAISt Or age

stability of the greparatlon mple 6 The dissolution rate, accel erated

. storage st ablﬁmy O (sypihste é&!“"éPmléléﬁé‘}ﬂg)#n ispprsipg agmobmeiisbledemt | on was
det erm ned. Thg, DI\/IQ-B ?ﬁﬁsltﬁ a%]éing of hﬂnétﬁ%ﬁ’intm?fﬁm{f@m%feef% mt hat |

-di met hyl hydant oln ( I'n an rove accel erated
~ storage s®abiBiolgb h@r}f\mthmﬂ:gtam qiwmmmﬂnganghshmdmeMemﬂlgdéﬂ? grans

. Of Br om G de; g{o ?e 2. ;E'hls preparation has a very tlnck consistency.
7 - The d1$solunon rate of the BCDMH in this preparation was détemﬁned as
| descnbed in Example 2. The calculated time to reach 90% of the nominal
: _conccntranon was 2.3 mmutes w1th a good fit (R2 0 97) This preparanon _
10 - exhibited dissolution rates slightly slower than the preparation from Example 5.
o Accelerated storage. stablhty was determined for this preparatxon as
| descnbed in Example 2. For this preparation the relative activity loss was- 10.1%
at15 days and 17.9% at 30 days. This result shows some 1mprovement at-15 days |
_ w1th respect to Example 5, there was no unprovement at 30 days over the result
15 ,frorn Examplc 5. : .
' . The efficacy of thxs preparatlon was tested as descnbed in Example 5. The .

results are given below in Table 4,

- Table 4 - Efficacy Comparison: BCDMH Powder and Example 6
20 '

Number of Tubes (Out of 5) ExhlbltmgLGrowth

ppm T Fcoli - - . (Strep. Faecalis .

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

Halogen | Treatment sec Séc Sec. sec séc 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 S {5 1.5
0.6 Example6 | 0 0 -0 -0 0 | O 0 . 0 .
0.9 Example 6 0 0 0 0 0 Q0 po 0 0

) T ppm expressed as Cla— BCDMH Powder results are also found in Example 1 5



grams of nonobasi c potassi um phosphate (KH2PO4), 3 grans J ,?u% ni te(r)
RD 29 January 2004 WO 01/ 08484 PCT/ US00/ 20445 19 -Condea-Vista 100 .
grans.. yl hydant oi n (DVH) (available f.rom- Bi oLab Inc Wi th 458

grams o O\C/\UEWUQ ng a high shear nixer as described in PCHH§MRSans of
Laponite(r) RDS (both synthetic hectorite clay thickening and suspending
agents avail able from Southern C ay Products), 10 granms of Dispal.(r) ,
23N4-80 (a synthetic alum na thi ckenl ng and dispersing agent available from

 Exanple 2. This preparation has 'a very thick consistency. The dissol ution

rate of the BCDVH in this preparation s determ ned as described in
Exanpl e 2. The cal cuI ated tinme to rea 90% of the nom nal- concentration

was 2.3 mnutes = 0.97 This preparation 10 :
exhi bi t ed di ssol |a ‘i’\‘“?'gf’ggl\@tl ’51‘8}'0?? ﬁﬁé‘ef"’%“i’fiaﬁf”{a%g‘ﬁ"’g‘ﬂér ation from -
Exanpl e 5. perfASififdn@E ekt 54 Qéﬁ%oﬁt Ettwévw tl‘{@ﬁmﬂ&?&ﬁéﬂt W%QnBP&bsER -

‘ -preparatlon as described i'n Exanple 2. Far this preparation t rel ative
activity ‘| 830 days- The efifseacyof this Mawamsﬂuﬁ%apbm@bmﬁxmﬂﬂé resul t

h d
mor ovenon el A Oke SOV ARG aaliahdly SRR pioBeaTBPRrSan et WA 1 Cacy o

1 hi s preepapgparationaThé distciotios belasivr was imilar Eéftasflli@hﬂ?y SlowZh@har’ €suUl ts are
gi ven bel og In Table 4. Table 4 - Efficacy Conparison: BCDVH Powder and
‘Exanple 6 F‘lca'illtgethat thg @dded RMED did nogbeyas signifoant zffeatso . 30 60

. Example7 . -

10 . The dissolution rate, accelerated storage stability and biocidal efﬁtacj of a
. 40%‘BCDMH preparation was determined. “The method was similar to that of . |
- EJtampIe 5 exce;tt 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..:ltpt'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}:ticl'ceningT and dispersing agent available  '_
from Condea-Vista) with 538 grams of water using 2 high shear mixer as described
20  inExamplé2. - o S
o " The dissolution rate of the BCDMH in this preparatton 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 preparatxon :
" exhibited dtssolutmn rates slower than the preparatlon from Example 5 and slower
o 25 _‘ than the prepaxauon from Example 4 where the only thickening d.tspersmg agent -
. used was synthetic alumma. The dtssolutton rate ts similar to wetted powder |
- descnbed in Example 2. B L R _
" Accelerated storage stability was detemuned for this preparauon as -
o descnbed m Example 2. For tms preparatlon the relanve actmty loss was 12, 7%

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



120 180 Hal ogenTr eat ment secsecsec. secsecsecsecsec 0. 0ONone 5%5’%%%%2 ‘
- 0. 1Pawder 55555555 0. 3Powder 555 5. 5. 541 0. 6Powder 0. 0000000 e90(§0000000'

0. 1Exanpl ev6558886555 0. 3Exanpl e 655555.5. 55 0. 6Exarrp| e 60QefAf 020445

- 0. 9Exarrple '60- 0000. 1000 ppm expressed as C 2 - BCDVH Powder results. are:
al so found in Exanple 1 Nunber of Tubes (Qut of 5 Exhibiting Gowh 29
January 2004 ' WD 01/ 08484 PCT/ US00/ 20445 20 The addition of DWH did

i mprove accel erated storage stability performance for the 15 day period.
However, the inprovenent was not observed at 30 days. The efficacy of this
preparation is equal that observed in Exainple 5, therefore. the added DVH
~did not adversely effect the biocidal performance of the preparation The
- di ssol ution belawk Ghicr¥ed Rivell dfakmthetic st did ndt RMEOYe AdtaRratb aeelég

i ndi cating that the added DVH did not have a si gnlflcant ef f ect anple 7.
10 The di stahilivytpesfarmance compate ¢ ExampletSor age st ability -and bi oci dal

'efficacy of a 40% _ simlar -
-,'to'that of - Exanpl e %cg’t°?@gﬁ;¢%‘%“§§§?g%%@%{h§%nﬁgﬁ %‘Bﬁgs%reased
in an attenptrehtﬂrsalrergivervbelaezdeﬂemat&d storage stability perfor mance. A :
preparatign was nade by mi xi ng 417 granms of Broni G de Powder, 3 15 grans of
.nmonobasi c%pot assi um phosphate (KH2PO4), 3 grans of the Laponl te(r) RD and 9

.grams- of Laponi t gffpke F l?fﬁg?érytt SHBLASSH: (B@Eﬁiﬁ'l“o%gl 9'33&1@ gAi ng and

suspendi ng agents avail ut hern Clay Products) - 30 grans of

Number of Tﬁbes (Out of 5) Exh'ibiti_ng-Growth

ppm t ' . Eeoli- - , - |Strep. Faecalis

Total - |BCDMH | 30 [ 60 [ 120 | 180 | 30 60 | 120. | 180
Halogen Treatment sec | ‘sec sec { sec | sec sec | sec sec
- 0.0 None . - 5 5 5 5 5 5 5 5
0.1 "Powder ‘5 5 51| 5 5 51 5§ 5
03 |Powder --.; S5-.{. -5-|..53 .1. 5. 5.} 5.1 4. 1
0.6 Powder 0 0 | 0. 0 | 0 0 0 0

- 0.9 | Powder 0 i 0| 0 0- -0 | 0 | 0 0
- 0.1 .| Example7 | 5 5 5 |..5-}.5: 5 1 5 5
0.3 .| Example 7 5 5 5 5 5 5 5. 5
.06 . |[Example7 | 0 | O 0 | 0 0 | "0 -§j-0 1 O
0.9 Example 7 0 0 0 0 0 0 0 0

: ~ fppm expressed as Clz BCDMH Powder results are also found in Example 1

-1 0 The addmonal synthetlc alumma drd not lmprove accelerated storage
~ stability performance compared to the preparation from Example 5. The

dxssolut,ron rate was slower than when either the synthetic clay or the synthetm

_ ~ alumina were used atone, approxlmately the same as werted powder form Example |

16 2. This beha_vlor did not appear to effect BCDMH release at use level determined

by measuring biocidal efficacy. As.shoWn in Table 5 performance was‘_equiyalent
. to preparations froro Examoles 5 and 6 and very similar to dissolved BCMDH )

Powder.
20 _ ” g Examp_le 8

The dxssolunon rate accelerated storage stability and ease of pumpmg 2

40% BCDMH preparatxon were determmed



~Dispal (r) 23N4-80 (a synthetic alum na thickening and di sgéerm nf%ﬁ&gnt ‘
avai | abl e from Condea- Vi st a) vmth 538 grans of water usin ar. .
m xer - a%0 0pgasgs bed 20 in Exanpl e" 2. The dissol ution.rat sﬁ,@he BCDIVH i n.
this preparation was determned as .described in Exanpl _ o"éfll cul at ed
tinme to reach 90% of the nom nal concent ration was 4.2 mnutes with -a good
fit (RR 0.97).. This preparation exhibited dissolution rates sl ower’ t han
the preparation from Exanple 5 and sl ower 25 than the preparation from
Exanpl e 4 where the only thickening dispersing agent used was synthetic -
alum na. . The dissolution rate is sim Ar to wetted powder described in
Exarrpl e 2. Accelerated st orage stability was determned for this

r_thi lon t erelatlve
BeTViy Tose v ERDSRE bal ot MRSt a1 e o PROERIA R0, I %1 2ot -
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-rrggulezfsl gregyrg%g%egg ow | n%%’ﬁ%‘%h’gﬁ% ﬁeﬂ%‘sl cacy ('J{c])%xg%(lr] fsgc))n BCDVH
_ Powder 9and- Exanpl e 7 Nunber -of Tubes (Qut of. 5) Exhi bi ti ng- Growth 10 PPM
f.tali t re. Fa%gldls%ol tor"i1 lratg’ gPM_' ]E?&)l@ﬁl t?us preparanon was determined as

descnbed 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 preparanon | ‘

-  exhibited chssolunon rates slower than the wetted powder prepa.ranon descnbed in - )
10 Example 2.. | o -
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
L wrth 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 - o f )
' ‘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 '
o5 :
o Example9 -

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

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



30 60 120. 180 Hal ogenTreat ment secsecsecsecsecsecsecsec Q neSS%g%SSS

-~ 0. 1Powder 55555555 0. 3Powder -55_5 5 .. 55..5,4 -1 0 5Povw|%

.0. 9Powder Owo@1/0s494 0. 0.' 00 0. 1Exanpl e 7. 555, . 55-: 555 0.3 b hias

- 75555555.570. 6 . Exam | e 7000. 00000 O. 9Exanpl e 70000 .. 000(§’t ppm expr essed
as Cl2 - BCDVH Povvder results are also found in Exanple 1 The additional
synthetic alum na did not inprove accelerated storage stability.

- 'performance. conpared to the preparation from Exanple 5. The, dissolution
--rate was slower than. when either the synthetic clay or. the synthetic.

~'alum na were used. al one, approxi nmatel y.24he same as wetted. powder. form
. Exanple 15 2. This behavior did not ‘appear to effect BCDVH rel ease, at use

. -A_I,eve'l determ o RA f C - wn.in Table 5,
perfor mance ‘\%ggﬂg%w va?&‘[%etdr]'?o pr@%ggi‘%f‘:% 8h a?‘ﬁ%&a@%ﬁ;ﬁyq%v% Y&hd 6 and very
sicmi : ar toddlttescdaxeztinlﬁﬁlv&)binb | pﬂb\nﬂ?mv&&ﬁssﬁiﬁf AitAlr@e perfbangicesol ution rate,

accelerate storagzgg stability: an ase, 0 g npi ng a_ 40% BCDWVH preparatlon

~were deternined PECRATRLPY WS @apd Y grampof Braspi§/idpRomdes, 3
preparation Wasm§® ms .of
rmnoba5| c pot assi uf]hﬁlﬁﬁéét’sagiﬁgdgﬁs‘ﬁ ghz_f o aa%@? t e%gn%&ne éf,

O (available from Vanderbilt), a natural smectite clay thickening and suspcndmg
agent, with 550 grams of water usmg a high shear mixer as described in Example -
| ~ The dissolution rate of tﬁc BCDMH in this preparation was determined as
.y described in Example 2. Thecalculated 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  15days and 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 §, resulted in significant improvement 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 sfor_age stability peffoﬁnancc of this preparation was - h

slightly lower for this preparation than for the preparation described in Exaﬁlplc 8.
Howevcr they were comparable to the alurnina only preparation described in

S Example 4



O (available from Vanderbilt), a natural snmectite clay-t keni Q%)r(ﬂnd

. suspending agent, with 540.granms of water using-a high s eq,n itk
described in Exanple 2. The dissolution:rate of the BCDMH in this - -

. prepar XYPUHOBBE det ermi ned as described in Exanple 2. THETAP@4ted tine . .
~to reach 90% of the nom nal concentration was .6.7 mnutes with a good fit -
(R2 = 0.97). This -preparation exhibited dissol utlon rates slower than the
wetted powder preparation described in 10 Exanple 2. Accel erated storage
stability was determined for this preparation as described in Exanple 2.
-For .this preparation the relative aca vity- loss was 2.9% at 15 days. and
7.3% at. 30. days. This-result shows uperi or stability when conpared with
the preparation from Exanple 4 where synthetic alunmina was the only, - 15
t hi ckeni ng and di spersing agent. PExPBlg Yer for mance was tested using a

di aphragm netering punp in suction lift mde as described in Exanple 2.

: The flow of material was consistent throughout the punp test. There was
not separation Thé pecyieat iungtytdfehésegatep[a&miondwaﬂ' Hemornstmazdrgt treaating an e ' o
excel l ent punping result Wi th consi st. flow and, 20, no, argtion '
i cat | NGO RFMSOGIRARG COBURE VR STSHEN M be PIEPE=HOR SEEEPROIR ERATIF t oo |
excel | gnt .g@erformance in the accel erat ed storage stability test, superior -
to the alum na only preparation described in le 4. The dissol ution-
rate was .sl ower The #2800 Béimapadtmmmwwmmmg&@ea@edﬁmmwng that 't he

clay is not_.inh n ) ?D%Lz anple 9 The
di sgo: uti ol %ngﬁég?&lgfa?%@géﬁoﬁp a&a% %bl\él%i&-k e%é’élg%(% ﬂgﬂﬁxp % a 40%
BCDVH pr epBioliabhcy)@k@ gGetyphss foedbr axTilus‘e ateaffapplokimateigs 69ipsuhdy oft 0 t he WO

- 01/08484 23 29 January 2004 PCT/ USQO0/ 20445 preparation described in . .-
 Exanpl e 8 @Rletprerttegk. (HEs watdgar average freq balogpraresidudl oL Qd@PR™ an at t enpt- J

to i ”plrd) Ve(eg.bﬁﬁgd% Q0 @ £ nf85dr08 FRBE 8f 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 week. 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 .
-’ usiiig 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



A preparation was nmade by nixing 417 grans of Broni G de PW“'E‘@}O&r ans of

monobasi ¢ pot assi um phosphate (KH2PO4) and 30 grans:pf the Van - 50

-(avai | abl ¢ wvanderbilt), a natural smectite clay thickepni ‘

suspendi'ngvélgg?ﬂ‘,fygvmth 550 grans of water using a high shewioﬁ&ggé

- described in Exanple 2. The dissolution rate of the BCDVH in this

. “preparation was determ ned as described in Exanple 2. The 'cal culated tine

"~ to reach 90% of. the nom nal 10 concentration was 0.8 mnutes with a good -

fit (RR = 0.94). This preparation exhibited dissolution rates nore rapid.

- than observed with the preparation. from? Exanpl e 3 where the synthetic
clay was the only' thickening. and dispe gi ng agent. Accel erated storage

: stability was determined for this preparation as . descriped in Exanple 2.
For this’ pr epEictenbmbneviE ety oURBE R 9:if udbpiASosimipaied SXSHES Bay s and

- 8. 1%at 30 daysy askBiate@dbind éxﬁ&g’irﬂr Ak WF Bibletd Yo hR\W5hads @8ddet. exthe!ifl-1ieS! | ght

. reduction in performance as neastred by this test. This result is similar
'to the prepamaitersias finadudedinths fecdisystem beeayse thers wasaial aiconvementt he only

thi ckeni ng ang di.spersing,agent .. Puapi ng performance -t est ' a
Gt aphr g o SrUEHR SR 87 4885 Badnet 1B "Brbode AN o Byt GOGRRA ReRE . o
- The flow & nwhendedlwibghe ¢0iSE fiiLd whichrvedsGloe uptithized ropee-tispérse tHeer € was
- not separation noted during the test period. Reducing the natural clay

“llevel in thi sPIOHeGEPEIDRE Withthepwe dojthres gallonp peiyainie wedfe disselxatsi e 8,

o resulted in signifi g i £ ' : { hi s -
Yeduct on i n PP AR LYY AVEETBGudell BRRHL bR MR dE R B, 1o he
. excel | ent punmiteithe sgstemrusimgedthelbprerdissdlvad tdbléth delpveeghvianibypadsifeeder Bxanpl e -
: -8, Accel erated storage stabilit erformnce of thi reparation was -~
aiightty | oweleef of s st susmristod deserid o Exnale . delie Wb aSBER bed i n

- Exanple 810 HuBein dhiRMIeNEMBasuRNREIARAIE TRis cCORfiAhHRE Mooy t@i’tﬂ%ﬁr ation -

‘described in Exanple 4.. 29 January 2004 WO 01/ 08484 24 Exanple 10
~ PCT/ US00/ 2044®sults demonstrating 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 |



The practical -utility of these preparations was déenonst rfé :9} ﬁd ating
an - open recirculating cooling water systetn with:the prepara escri bed,
i N Exaig @dlqgsThe 47,000 gall on capacity system Wa's contptq,m%ﬁtreat ed -
. for several years W|th Brom Cide(r) Tablets (approximately 96% BCVDH, -
‘avrai | able from BioLab, Inc.) using a bypass feeder at, a use rate of :
approxi mately 160 pou'nds,_ of tablets per week. This vyi eI ded an average free
- hal ogen residual of 0.19 ppm .10 (expressed as Cl2) with' a neasured range. -
of 0.12 to 0.34 ppm (expressed as C2). Adjusting.the flow of system wat er.
‘through the bypass feeder and nmintaiggi ng the level of tablets in the -

- bypass f eeder controlled the feed rate. The water flow rate varied betvx)een. .

two and t L l'et bed:
|l evel . Fo:zﬁ ?gﬁ&% g%&ﬂw¢%%8%ypass feeoF¥r ﬁ%@egigg(ge%@gl times
- 15 per weetas aﬂlﬁéveﬂhhupbrmﬁﬁgelyrﬂtlmufhﬁor pgwﬂére3mmlms)farrnyllprad¢®om5/vas 157 to
163 pounds _of_tabl et r week. This then trea wMth the =
" prepar at i 3Rd Bé‘étlﬁlinﬁ’@dﬁ gﬁ?%ﬁ?”e[hgpfﬂ’af%‘ ﬁifﬂg’FB Se’faﬁ“é‘il Bon 1ift -
‘mode,  fromgg g&}?& mm%oadﬁ%rsmac@de@mmtac fepRIARiSH FoRH TP (PUND
‘nodel Al pha 080NP 060 aval | able from 20 ProMnent “Fluid Controls Inc.).
‘The pr5du¢h15dxan1hia.r ged from the punp was- m xed with -ene gallon per mnute
of ' systemwat er. using an in-line mxer (nmotionl ess mxernodel nunber-
3/ a-804-6 2, avai'l dbl & ffom Kofl o Cor poration). The product feed rate was
control | ed Ml@ﬂﬂé&h&ﬁﬁﬂﬁﬂﬂﬂhtﬁ&a&@ 4Cp[&ng~aidnma$ Coatedtfation specific
-gravity-is 1:2).al ong with,an irnterval tinmer (set for 3 mnutes-on and 7
25. m nutfes of ). ThT'S TEEd T al € | hnaGis 399 erj;e“;lgde'[@; 9 Poepaanéd BCDVH fed

per weeK. This:yielded an average f;,@ge,hal ogerhgﬁal dudl fofn BxagplePdm -
(expressdd as C12) W|th a n’easured range of 0.13 to 0.{25 ppm (exprlessed ‘a
d)). ThifS L 1eaT MBRRs) [Ne pFACTI gal adMant ages asspel ated with =
these p epar arl oTTS. Rby pumpT Ny e g@el VE [T Ngreggzent 1jn 11 @ged Torm . less’
manpower: was requiTed to Service the bypass reeder wth respect to -

adj ust i ng syst gfp Bk bl 2l HY YA Yok Bl £CTI USOO) 20445

-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 waé 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
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described in Exanple 9, delivered with a punp 10

R EHE Blgad ERIERY Ghndrinl

Exanpl e 11 15 The dissol ution rate,

abor atory

ive -

~accel erat ed (st or aQemsiadbi | 1 t Y apedlabiiosiodal @guaeia@yzsof aPrepLdtiodtriyd azi ne
“preparation (was Téeuthyiazined. The neiided was siniigaid to | hatExahple EXanp| e 7
~except : t hat |t he Chrpetatiesl agent was terbutlhyl azi ne rat her than"BCDNF. A
~ preparation [was ngds pby M Xi Ng 4iGro@tans (T DBeaboadi dee| 320 Gk 20

ter but hyl azijne, aw@nlpgil € Trom FNEroffly POr 3t 1 0rGrowth Or aj1s Of Gigv@pbasIc

pot assi umt’ ghosphaioe ppltH2POA) . 3 @roads OF [t he Ga3Ranl te{T) RGloadd 9 oOF ans'

Laponitg(r).R @t N SYNT NQId Grow@L L 0111 | NdGrawth N1 CKENd Growiy

- suspendi ng agents availapbl e fr.om Sout nern o ay Proauc! S),.ana 30 grans of

I~

e bl b fronT coniEscHAERLEnd T AR AALEKAL Mt duReSBiD | 2000,

mi xer as Besdrenbbd fram Emmiﬂtmnmﬂl rﬁbdncka)mg attd dispersitgeagehtst dn ithis hyl azi ne

was determ ned as,described in

noni nal - sol utS8MPIEHPERHANR VA%

SR ibed B tamile Lotasat tnat 415

tar
th

get
an. t he

400 ppm BCDMHerbuiilddinid Whssab§tRnea 16:e4t% BICIRNEL, Vtﬁ{eengkehﬁfomrsteefhﬁs b C.

-Ter but hyl azi ne di'ssol ution rates.

- 320 powder,

10
15

20

are reported in Table 30

6 for

Bel | aci de

HEEpasaiQiey s supemor 1 gh 4 cammereigLliquid dispeisionhBellacided2®9 January
12004 VO 01/ 08ARA R ggy%%@l% 209é ﬁ'ngred.tent was not effected in this preparation. The

excellent accelerated storage stabxhty was expected because terbuthylazine is

hydrolytically stable.

Example 12

The dissolution rate, accelerated storage stabilitj and ease of pucnping ofa

_terbuthylazme preparation was determined. The method was similar to Exarnple 8

except that the dlspersed agent was terbuthylazme rather than BCDMH

A preparatzon was made by nnxmg 417 grams of Bellaclde 320 (96%

'terbuthylazme available from FMC Corporauon) 3 grams of monobasm

" T. Vanderbllt Company Inc. ) a natural smect:te clay thxckemng and suspendmg

_ potassmm phosphate (KH-»P04) and 40 grams of the Van-Gel-O (avaxlable from R

- 7 ragent w1th 540 grams of water using a hlgh shear mixer as descnbed in Example

| 2.___

25

The dissolution rate of the terbuthylazme in ths preparauon was

determined as descnbed in Example 11. The calculated time to reach 90% of the

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



26 di spersion available from FMC Corporation) and'this Jo. - 90%
di ssolution was achieved in approximately 21 hours for'?%u,gwﬁbﬁows
for Bek@firgdess 325 and a little-nmore than 2 hours for thgarpRaEati on -« -
“described in this exanple. The data fit was fair. for powder and good for . .
Bel |l aci de(r) 325 and the preparation fromthis exanple. Table 6 - -
. Terbut hyl azi ne Dissolution Rates, 4 ppm Nominal, Concentration Bellacide
- 320Bel | aci de 325Prepar ati on powder Li qui df rom Exanple i~ Tinme to 90%
.- Dissolution (Mnutes) 1271210130 R2.0.860..970.99 Accel erated storage :
- stability was determined for this preparation as 10 described in Example 2 -
-except that the active ingredient was determ ned by HPLC. For this - ' -

- preparation_the.relati: R 0 ; 0 egiresult is
Bone: ot entrrpiiepyiatinic aRsbubph fort N en e il 8 problradii eschlbed d esul L 15,
- terbut hyl atansple 1The al gi ci dal. efficacy was determ ned for -Terbut hyl azi ne
- in the formof Bell aci de'320..P%ﬁder; %gl‘ I a_ci'g? 3,25 .and. the preparation =~
- described in tHhecelerated storage stablity ségs determuned TofrthispreRagtion 35y r enoi dosa was”.
preépared LAC Malarot B ihye Al tion WedieBitiVe hblivi& I6eWwas pbof | uorescent -
| i ght 'p'erbdolfasty. %eqﬁfgg(&\%g%g légfjorﬁtﬂgéﬁég%@g?andagg‘iogg‘glh,vgﬁfqh that they coul d be
added ‘60 taSD dayssRs rasulidseomsisteat withehe gdod Iydmlpdostabilitysasspciptgdyi el d - a
~light green.color. The. test flasks, prior to inoculation, contained
“Allen's ne‘ﬁ*t%tefl?‘ﬁléft’l@%}“?m th the desired |evel of terbuthylazine from either
20 Bel l aci-de 328urhsing pérfordeinta Wadl Gstedusiiip 4 diephragn aedédmgpuiesar i bed in this
exanpl e. -The treated, inocul ated test flasks were observed while being
kept - undersuggombifimode s descided it Example ghThegeaterial yrauid natfloys o¥er the 45 wer e
‘observed f&fﬁr@ieﬂ@t%o?rﬂ?é"fegt as indicated by a green color. The results of )
g are-g )

this testin e“given in Table 7. In each case the there was growh noted
at 1 @Pm or - | esFhisprkpantioy iroptdved oh det dibselutiodFate @veuthh preparai®nuas present

~at 2 ppm ]gl?a:ﬁjp%g lll ?.r i[t a%gga%emag)tjh%qga%%# th%%e%%%% czo%%cf' r510t maintain flow
' " - was that the consistency was too thick. The excellent accelerated storage stability

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

The ease of pumping of a prcparatidn similar to Example i2 was
determined. The proce&ure was similar to that of Example 12 except that the level
~ -of-dispersing and thickening égcnt was reduced from 4.0% to 3.0%.
20 A pfepération was made by rrxixi-t;gtllfir grams of Bellgcide‘a 320 96% ' )
' terbuthylazine, available from FMC Corporation), 3 grams of monobasic
potassium phosphate (KH,PO,) and 30 grams of the Van-Gel-O (availabie from R.
T. Vandérbilt Company Inc.), a natural smectite clay thickening and suspending |
. .agent; with 550 grams ofﬁater using a high shear mixer as desé:ibed in Example-
S Pumping pcrforménce was tested using a diaphragm metering pumnp in _
suction lift modé as described in Example 2. The flow of material was consistent "
. througﬁout the pump:tcsi with 'no'separation.- o L | |
- Rcducing-tﬁe level of dispersing and thickenin g agent from 4.0% in’

30. Example 12-to 3.0% in this e_i:ample resulted in excellent pufnpi_ng pcrfo_rmancé. |



. 3 owt hG owt

- 27 Table 7 - Terbuthylazine Al gae. Efficacy. Corrparl son I\Eg‘n B%q aC| de.
320 Bel l acide 325 Preparation from Terbut hyl azi ne powder Liqui e 11.
Concent r atj@pifluge M owthG owt hG owt h 0.50 nG owt hG owt hGr
EGrowth 2.00 Mo G owt hNo G owt hNo Growth Thi sﬁg("ghﬁ'%?
~denpnstrates.that di fferent substances can_realize simlar benefits from

. formul ati-on with the thickening and dispersing agents. In this exanple. a

_preparation was made as described.in Exanple 7 except that 40%
t erbut hyl azi ne was substituted for 40% BCDVH. The dissolution rate of this

. 40% preparation was superior to the 4%ggnmercial [iquid dispersion,

< expected becat¥d

‘Bel llaci de 325.- The efficacy of the actiVe ingredient was not effect ed i n’

e PR o TR R RS N e R B PRt Y SRR i 125, 15

“The dissol ut lﬂe dratiéh dRA6SIBddEin Hxathphd Dlmﬁmﬁttﬁ@hiatdrhﬂ Gﬁibrwﬁﬁmpf punpi ng of
Looa- terbut hyl azi'ne preparation was determ ned. The nethod 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 made. by m XIM‘;&Z 1girarrvsjof Bel | aci de(r) 320, (96%
. terbut hyI azine, available fromFMC Corporation), 3 granms of nonobasic’ 20
- pot assi umfphosphat e (KH2PO4) and 40 grams of the Van-Gel -O (avai'l able from

Cuspending. agent TSR ohOgHReRf BPromarion ORI t THEBIPIS RS m xor a6
~described in gxammhé&s. ZrheTzHahQa 520 5inlilaP o 1t sfeimﬁﬂe 1@%&&& Myl adiopgran this
pr eparation was 25 determned as described in Exanple 11. The cal cul at ed
2t me t o.reac hﬁm;zbsdﬁcatthrgkemng and dlspersmg agent was used instead of 3.0% of a natural '
o S clay ' : , o '
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 cxhibit excellent

20  pumping pe_rforménce.
' Example 15

The dissolution rate, and accelerated storage stability of a.prcpération'
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 graxtls‘ of monobasic potassium phosphate (KH2POy), 3 grams



-nom nal -concentration was 79 m nutes with a good fit (R2 é 2‘%4
January 2004 WOO 1/ 08484 28 PCT/ US0O0/ 20445 preparation e '(-’Y

di ssol Wig dfsssaat es even faster than the prepar ation desg.@rmgﬂmms Exanpl e
11. Accelerated Storage stability was determined for this preparation-as..
- described in Exanple 11. For this preparatlon the relative activity | oss
was 1.0% at 30 days. This result is consistent with the good hydrolytic
stabi | ity associated with terbut hyl azi ne. Punpi ng performance was tested
~using a diaphragmnetering punp in suction lift node as described in

- . Exanple 2. The material would not floyover the entire | ength of the test:

10 - This -preparation inproved on the di ssolution rate over the preparation

i 807 Eapsbi FRRPPAAC s T3pbERTADS (e iy PRk B

~accel er at eHickéningaed atsplriding ygenessavail gde froth Mméﬂa)el’mdum] and 3@ is

T Tt

~ Exanpl e 12&v§ff£ﬁ@froﬁf'@6ndegw lkﬁy Qlith 535 pHHPST WatBusiilda highGhedinigeagent was.

" reduced from4.0%to 3.0 A preparati-on was made by mixing 417 grans c')f:_t -

‘Bel | acbde(depcried mﬁaampheﬁr but hyl azi ne, available from FI\/C Cor porati on),

Vel o oy TSR I IR GRS aFRER L AR ABetl Ll

© Smectite Gind) dxBepiRatithetadded nohitne Selutigh cagemtationi was 4195@@3&113? of water-

‘using a. hi hshear m Xer as descrl bed in Exanple 25.2. formance :
Twas tested'a&@ rTB e‘g

| S oRgbyaHBe FoRCeTERIcEs Wert
described yyy éﬂgh @ms;féi&uéd%s%%e R Gl & oOBEF SbAR bhich! hroughout

t he punp- no separation I ng-t evel of dispersing and
-t hi ckdfi ngtaddgemprdundin 4 nfifrtar and pestlc (99% BNEF prepared as described mUS™ . -
E Patent 5,138 .076), a 10% solution of BNEF dissolved in the organic soivent -
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_plyzc_as 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 réte 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 r;'m; was achieved without contaminating the waste system

*_ with organic solvent.



results from dens

30 Exanple 12- to 3.0%in this exanple resulted in excel %r@ﬁﬁ?
performance. 29 January 2004 WO 01/08484 . 29 PCT/US00/2

probabl y B¥@A&a1ess84 hi s prepar ation was thinner inconsi st encwcrmmtzmes
~preparation described in Exanple 12 making the material easier to punp.
'Exanpl e 14 The ease of punpi ng of a preparation simlar to Exanple 13 was
determ ned. The method was simlar to that of Exanple 13 except that 1.0%
of-a funmed silica thickening and di spersing agent was used instead of 3.0%
of a.natural clay. A preparation was nmade by m xing 417 grans of

Bel l-aci de(r) 320 (96% 10 terbuthyl azi ne3lavail abl e from FMC Cor por at i on)

"3 grans of nonobasic pot assi um.phosphat e (KH2PO4) and 10 grans of Cabosil
M 55- (avail abl e-from Cabot Corporation, a fumed SI l'ica thickening and

- suspendi ng agent), -wth_%? rams f water usi a hj gh shear nmixer as

. described in Exanple 2. 1 P¥58?1Hﬂ%3a PRAPEY usi ng a di aphragm
. nmetering punp in suction |jft m)de as described in Exanple 2. The fl ow of.
mat eri.al was consisten t hr oughout- the purrp test with no separatl on. The

.t hirckeni.ng sgents can ‘also be u ns mhlch exh|b|t
, .excel | ent 20 purrpl ng performnt@q%q%#@wa ai:léés)sol ution rate, and-

determned The et ad was similar to_ that of Exanple” 7 except that the -
gé 7-2-L2-br-or-nb D- i t? 0)l- et hem@ f Ur an BNEF) rather than
’:t_BCDI\/H ApreprJZ ' ch

I

h
: aty-on was_ jrafle by §h xi i 400, grlar’s of BNBEF s . :
- been :ground 'saamf Hr Badpestl e (99% BNBE pf eépar €d as deqa:rSknhteritn; u. b
. 30 Patent 5,138 - O8—grams—pf——mynobasgicpotassiumT phosphat it 3
gt ans - ‘ o 30 4B—X* 0 ' — - 3 Prégjé\?ﬁ%ﬁ“
T . - Q 20 - : i : : - ‘ . x Powder Y

o ' ‘ i - !
0 < : : .
0O 60 120 180 240 300 360 420
*_ Time (Minutes)
5 - Accelerated storage stability was determined for this preparation as

described in Example 2 except that the active ingredient was determined by HPLC.
For this preparation the relative activity loss was 20% at 30 days. ‘This is a higher
_ than the 4.1% activity Joss for the 10% solution of BNEF dissolved in the Orgenic
_— 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 ef a preparatien
| 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 'granuléﬁ which had
been ground in a moﬁar and pestle (100% Isocyanuric Acid granules [4 to 10 mesh

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



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 ZMn&mﬁﬁﬂB w@e defEnnme@MyrHﬂPIe@) CYA dissolution 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

' '-;gr anul es and

0 Solvent o Preparation x Powder Accel erated storage st Jé%
¢ B%,\?@nat t he

deternlned for this preparation as  described in Exanmle exce
active i was deternined by HPLC. For this prepar

: relatlveng%ﬁﬁbﬁﬁé | oss was 20% at 30 days. This is a highe?E&ﬂﬁgﬁﬁyﬁ%
. activity loss for the 10% sol uti on of BNEF di ssolved in the organic
~sol vent; propyl ene carbonate, reported in US Patent 5,122,301. The activity
loss is. 10 probably due to the rapid hydrolysis of BNEF in water. Exanple
- 16. The;dlssolutlon rate, and accelerated storage stability of a

- preparation 15 simlar to Exanple 7. vas; determ ned. The met hod was simlar
~to that of Exanple 7 except that the dlépersed agent was i socyanuric acid

~(CYA) rather _than _ 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 WashhetherfeehistisiocyamaterratheAttiad gr anul es
and this pr e@w 90% di ssol ution was achieved in 35 mnutes for

tes for the preparation described in this exanple. The

“'data fitowas good ifn@para@éxhlst:hﬁegmﬂuduegsmgkahﬁe}f nﬁutﬁmteaﬁs-ﬂﬁoéyraﬁﬁb this
- exarrpl ©: 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

4.1%



. 15 Tabl'e 8 - Isocyanuric Acid Dissolution Rates, 400 ppm n'ﬁgl'y2

Concentration |Isocyanuric Acid Preparati on from granul es- 0%' Tinme,

ta 90% Di ssol ution (Mnutes)- 35.5 .. .R .0.940. 97 Accel erated storage :

- st abi | I¥PO8&3%et ermined for this preparation as descri BEHUSH2dmple 2
except that the active ingredient was determned by HPLC. For this -
preparation the relative activity |l oss was 3.2%at 30 days. This result is

.. 20 .consistent with the good hydrolytic-stability associated with CYA.

-~ Thi s exanpl e denonstrates that substances other than biocides can realize

simlar benefits fromformulation with the thickening and di sper5| ng

. agents. In this-exanple, a preparati otft was made as described-in Exanpl e _
- 71except that 40% CYA was substituted for 40% BCDWVH. The di ssolution rate

of this 40% 25 ﬂ?tepbssalunon:masf msrdnommnxetosarmmt in HdspepAration gr anul ar form

Srorage st SRR ARARE AL PO uels s ISR R SRR SRERRIALD 1)

st abl e. Examaﬂ,gsolﬂuon rIﬁe)fdmss&bubh@auﬁcate and accel er at ed storage stabili ty
of -a preparation sim|ar to.Examp was | nvesti gat ed. The rret hod was

sinilar to that We%?ﬁﬁ‘@aseé%wlst%mﬁw for dpvpreparatgR % depgabed
met hyeng- bi; y@an I tion is made by
m Xi ng 500 ‘%F%%‘%’B&‘?‘ %ﬁg‘w&% Ia?% écyanat o@éx@g%@%@of monobasi ¢

potassi.um phosphat e (KH2PO4) and 40 grams of the Van- Gel -0 (available from .

R T. Vanderbilt., Conpany Inc.), ligatural smectite .clay thickening and. -

~ suspending agent, w th 557 gram; o) lé‘ 13S| ng a hi gh shear . mxer as -
-descrlbed |n Exanpl e 2. : o

_ The dissolution rate and accelerated storage stablhty 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.  ° o
- A'preparation is made by- mixing 400 grams of TCCA, 3 grams of
E monobasic potassium phosphaie (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 chssoluuan
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 prepa: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 hjkpochldrite' instead of BCDMH. |
A preparation is made bj('mixing-400 grams of ca’lciﬁm hypochlorite, 3
80 grams of monobasic potassium phosphate (KH;PO,) and 40 grams of the Van-Gel-



smectite cla

‘15 'The dissolution rate of the nethyene-bis-thiocyanate iéb%em SnPSdpar ation
ts determned as described in Exanple 11, and is found t'0 be si‘gniticantly

faster theoeoiodgsdi ssolution rate of the base conpound. AcgepgkairtssSt or age

stability is determned for this. preparation as described 1n Exanple 11.

- The conposition displays good hydrolytic stability. 20 Exanple 18 The.

. di'ssolution rate and accel erated.storage stability of a preparation

"simlar to Exanple 8 was investigated. The nethod was simlar to that of

* Exanple 25 8, except that the dispersed agent was brononitrostyrene rather

than BCDWVH. A preparation is made by mi x3gig 400 grans of brononitrostyrene,

-3 grams of nonobasi c .potassi um phosphate (KH2PO4) and 40 grans of the -
-Van-CGel -0 (5xai . i : : D nat ural
retiite o1 af UREIBR fokl RITNarkernilf STy the CUTRARA shliulecidy TOU VAL
©using a hi gh tisblemingandesuspendifl akeat withe357 grafmx afiphater Asing @ higinsteayy 2004 . WO

-01/.08484. 34 -PCT/ USPO/ 20445 The di;ssol ution rate of the brononitrostyrene

| n this prepdt&fh Hfers? SR EFAMRIEL- as described in Exanple 11, and is found
.to-be significant hel@abRition 288 of HCcalti®R Uy PodHASHE 3 MidhrepAiaribRme compound.

-~ Accel erated storage stability is determned for this preparation as
‘descri bedd | de@xmmetas describné i Ergropletlil oandds Spindyte bggwfgs;dﬂmlfgsw@han -

- stability. ampl e, 19 Th issplution rate and accel erated storage - -
. ~stabi ity oEﬁé"'ﬁ‘%ﬁ%’b‘%‘P%’P%n" 1%e§?sr?icpg'lpo’t’%&'EXar'rplle 8 was investigated. The
- method was sini | arAdceletdied stofagExabiiitpis deterfifiedifor tiaprepiiatioh spddseistdagent -
- was TCCA rather than BCDVH = A preparation is nmade by m xing 400 grans of -
" TCCA, 3 gr amin Bramplsidp dieccogiiossion dispiays sped hrdrokis ptabilitynd 40 grans of
- the Van-Gel -O (available fromR T. Vanderbilt Conpany Inc.), a natural
smectite clay thickening 15 ‘and suspending agent, with 557 grans of water
. using a mWOgh shear m xer as .- Example 21 o :

The dissolution rate énd accelerated storage stability of a preparation
7'  similar to Example 8 was investigated. The mefhod was similar to that of Example
. 8,.except that the dispersed égent was dibromodimcthylﬁydanfoin rather than |
45 BCDMH. = | ; o
' Apreparation is made by mixing 400 grams of dibromodimethylhydantoin,
3 grams of ménobasic potass_ium phosphate (KH,POy4) an& 40 gramsl of ihe Van- .
- Gel-O (available from R T. Vandérbﬁt Company Inc.), a natufal.sﬁ]cctite clay
~ thickening and suspending agciﬁ, with 557 grams of water using a-high shear
20 . mixer as described in Example 2. L o -
| - 'The.dissolution rate of the dibromodiméthylhydantoin in this préparatidn is
determined as described in Example 11, and s found to be significantly faster than
the dissolution rate of the base compound. | | _ | _
_ Accelerated storage.stabiﬁty is determined for this préparatidn as described
25 in Exémple 11. The composition displays go_bd hydrolytic sta?;)ility.

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

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



- described in Exanple 2. The dissolution rate of the TCCAﬁ%p this -
preparation is deternined as described in Exanple, 11, a fQPUEBUﬁH) to be .
S|gn|fH§6ntl faster than the dissolution 20 rate of the base co ound.-
Accel er rage stability is-determined for tiis prdiSaE300Gp4
‘described in Exanple 11. The conposition displays good hydrolytlc
stability. Exanple 20 25 The dissolution rate and accel erated storage
~stability of a preparation similar to Exanple 8 was investigated. The
~met hod -was-sinmilar to that of Exanple - 8, except that-the di spersed agent
“was cal cium hypochlorite instead of BCDVH A preparation is nmade
by- mi xi ng- 400 grans of caIC|un1hypochﬁér|te 3 30 grans of nonobasic
pot assi um phosphate (KH2PO4) and 40 gram nms-of the Van-Cel 29 January 2004
©. WO 01/ OBMr@thewnhsd@nQamall@hwaandamodnﬁcmmmhamommul@nnh&t Conpany-~
inc.), a snectite cl.a thlcke and.. suspending agent, with 557
grans of Ig{gé&fﬁgegn?ﬂ%dgﬁ'éegrm &P§%F&§% descri bed in Exanple 2. The
~dissolution-rate of the calciumhypochlorite in this preparation is :
determ ned as described in Exanple 11, and is found to be significantly
faster than . : the dissolution rate of the base conpound. Accelerated
storage stability is determ.ned for this preparation as described in S
Exanmple 1.1. The conposition displays good hydrolytic stability. 10-Exanple
'21. The dissolution rate and accelerated storage stability of a preparation
simlar to Exanple 8 was investigated. .The method was simlar to-that of
Exanple 8, except that the di spersed agent .was dlbronDdlnEththydant0|n
~ rather ‘than .15 BCDVH. ‘A preparatlon i's made by ﬁlXIng 400 grans of IR
_ dlbronndlnethylhydant0|n :;> '



3 grans of nonobasi c potassi um phosphate (KH2PO4) and 40 f e Van-
Gel-O (available fromR T. Vanderbilt Conpany Inc.), a n%%@ﬁ%s%%@ti te
clay thickening and suspending agent, with 557 grans of water using a high
shear 20 m xer as. described in Exanple 2. The dissolution rate of the

di br onodi met hyl hydantoin in this preparation 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 25 in B¢anple 11. The conposition displays

good hydrolytic stability. Wile the invention has been illustrated and
descri bed i n ®aaislclaimedishe foregoi ng description, the same is to be
considered as illustrative and.not restrictive in character, it being

- understood that only the preferred enbodi nment has been 29 January 2004 WO
01/08484 36 PCT/ USpO/ Zoﬁﬁtmmngﬁﬂriﬁ?ﬁﬁ"r_:itpﬁfidiﬁﬂ)%tfolﬂ% wale of fges and
h spirit of the

nmodi fications that come withint Invention are desired to
“be prot ect ed. sqlgbiliyrromppumd 84id-r@zhadconkprisiigs cl ained is: 1. A nethod of

i nproving.the rate of djssolution {n ter of ‘a low.solubility conpound,
sai d met hdd conpri si ng:dafﬁfmg’w %’%\SA@"'?’BWCQB’IPBW?‘WWFgw E?ﬁﬁ'b‘ifhd with water
and a rheol ogy adﬂkblbgﬁadcﬁﬁﬁmrrbﬂﬂa@aq&@ué;slﬁp@iaﬂsﬂ%bﬁ@riﬁﬁgw% ©i80% dfo to 80%
of said |low solubility conmpound, wherein said rheol og%d additive conprises

B

..platel ets or parti@boWaelubulitycpmppund, ydereir sajg theology) pdditiye eoprprisgen bonds

~to form a three- dynRRN G icks WG : ﬂ%g - I ion to
wat er and allow ng the | O\rkalgbéfé&t#ﬁ %l?éﬁen(t:'o g‘éﬁ%fnﬁgﬂgin %s. I v%el ﬁglgcﬁggwat er.

- 2. The nmethod of ' cloanmthirepidenaisiongbstcicomerlandi ng st ep conbi nes t he

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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| ow solubility conmpound with water and an amount of rheol | $dve
sufficient 15 to provide 0.5%to 5.0%rheol ogy additive ?%%¥ﬁ%ﬂggggbus
suspension. 3. The nethod of claim1 wherein said |ow solubility conpound
conprises a nenber selected fromthe group consisting of low solubility
hal ogenat ed hydant oi ns, hal ogenated i socyanuric acids, hal ogenated furans,
20 hal ogenated styrenes, s-triazines, cyanuric acid, solid netal
hypohalites, and thiocyanates. 25 . 4. The nethod of claim 3 wherein said
~low solubility compound is"a hal ogenated3Bydantoin. 5. The nethod of-claim
4 wherein said hal ogenated hydantoin is BCDVH 6. The nmethod of claim4

. Wherein said hal ogenat ethehyetasd 6f dlaiins4 whbrelaiAdhalderated hydanflttiss PT 29
- January 2004 -38.7. The method of claim4 wherein said hal ogenated

' hydantoin is D . 8. The nethod of claim4 wherein said hal ogenated -
hydantoin is 5 DCMEH. 9. The nethod of claim3 wherein said |ow solubility

- conpound is a hal ogenated isocyanuric aci-d. 10 10. The nmethod of claim3

" wheérein said hal ogenat ékheimsathydwfioliim Awheteinsaidlagendtdd hydaetoireishod of cl ai m
9 wherein saiel? @rgenat ed isocyanuric acid is ' DCCA. 15 12. The method of

clai m 3 wher ﬁ ‘d low solubility conpound is a solid netal hypohalite.

13.. The nethod of claim3 wherein said solid nmetal hypohalite is 20 '

~cal ci um hypochl orite. ) -
R 9. The method of claim 3 wherein said low solubility 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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14. The method of claim| wherein said | ow solubility co I

hal ogenated furan. 25 15. The nethod of claim 14 wherei nn%j;?l%ﬂﬁér%(goénat ed
furan is BNEF. 16. The nmethod of claim| wherein said | ow solubility
conpound is a halogenated styrene. 30 17. The nethod of claim 16 wherein
sai d hal ogenated styrene is BNS. ...-..~-MG .I1G 29 January 2004 -39 18.
The nmethod of claim 1l wherein said |ow solubility conpound is cyanuric
acid. 19. The nethod of claimI| wherein _said | ow solubility conmpound is an
s-triazine. 20. The nethod of claim 12 %herein said s-triazine is

terbut hyl azine. 21. The nethod of claim1 wherein said |ow solubility
conpound is a lo tl8i ocylheatathodd claiinel whérbiadadilowlsejubilitylcosigaumidiis sai d

t hi ocyanate is MBI. 23. The nethod of claim 1 wherein said rheol ogy

addi tive confPPUBELaGd- 15 natural or synthetic clay. 24. The nmethod of claim
23 wherein said natural or synthetic clay conprises a synthetic snectite.
20 25. The nethod of claim23 wherein said natural or synthetic clay
conprises a nat urdP. snddeimethodd clahmd wherbipgaidflow|saluhility egmepaind isan d

r heol ogy gddist_i.%%ngorrpri ses a natural or synthetic silica. 25 27. The

met hod of° cl & M2 Gher ei n sai d rheol ogy additive conprises a natural or
synthetic alumna. 28. The nethod of claim1l wherein saird rheol ogy additive

conprises an 30 qrganic dispersant. 29 January 2004 -40
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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29. The nethod of claim 1l wherein said aqueous suspensi on ris 10%to
80% of said |low solubility conpound and 0.1%to 10% of sa%%s)%ﬁr@a 2@4

additive. 5 30. A nethod of inproving the hydrolytic stability of a

hydrol ytically unstabl e conpound, the nmethod conprising conbining a

hydrol ytically unstabl e conpound with water and a rheol ogy additive to form
an aqueous suspension" conprising 1% to 80% of said hydrolytically
unstabl e conmpound; wherein said rheol ogy, additive conprises platelets or
particles which 10 orient together wth i 8fic or hydr ogen bonds to forma

t hr ee-di nensi onal structure. 31. The nethod of claim 30 wherein said

aqueous suspensi oN290NPThéMEthod OFelain BWeRiin S squd¥el Qkpdision!cophast abl e
conmpound and 0.1%to 10% of said rheology additive. 15 32. An gqueous_

suspensi on colBFitei8RE ofspiddoweokbilitycampousd rud 41 fa tp 108oofsaidriieology to 10% -
of a rheol'ogya@(ﬁgbg_i ve, and water; wherein said rheology additive :
conprises platelets or particles that orient together with ionic or
hydrogen bonds, and wherein said |ow solubility conpound is present in an

anount at |east 2(Q as grea s..the anoun f_ rheol ogy additive. 33. The
aqueous sdspensi on %t cf4p %CEva\H’@F‘B’F'?géé%M&PW§@Pﬁ'gYPHy cormpound
conpri ses a Wﬁjﬂiﬁfytig%ﬁlﬁﬁfsﬁﬁlefcbﬁﬁbﬁﬁlf_t&rlﬁé‘tﬁo&%}ﬁﬂrrcsﬁdg'&nﬁ;iﬁi}‘ngw solubility

hal ogenat ed hédant oi ns, hal ogenat ed i socyanuric acrds, halogenated 25
furans, hal ogByéielvticallyunsiable compoundawitinsater eydmtheblogy edditive @ fodn met al

hypohal i t es, j . .34, - Th ou uspensi on .aof, cl aim 33

Wherenn saru PREOul AR RN RRsiE 1710 R0 R ARk Sl - 5035,
The aqueous scappmsidpwhéatinGhidirhecldgyduditictompristspadiaepapaticlebwdant oi n is

* BCDVH. 29 Januar 208’; -41/1 36., The aqueous suspensi gn of claim 34 wherein

said hal olﬁen a?'%ﬂ% t?%; R1Vih jonicordpsiggen 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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5 37. The aqueous suspension of claim 34 wherein said hal at
hydantoin is DCDVH 38. The aqueous suspension of claim 3%‘? eulagf%ooszlai d

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 wherein said hal ogenated 15

i socyanuric acid is TCCA. 41. The aqueous suspension of claim 39 wherein
sai d hal ogenated isocyanuric acid is DCCA. 20 42. The aqueous suspension
of claim33 wherein said |ow solubility conpound is an s-triazine. 43. The
aqueous suspension of claim42 wherein safl/ls-triazine is terbuthylazine.
25 44. The.aqueous suspension of claim 33 wherein said |ow solubility
conpound is a halo gnat ed furan. 45. The agueous suspension of claim 44
wherein said hal ogg at ed ¢ auEAYS WPsnsiopEclaim et bemissatiralogengigduar y 2004
-41/ 2 46. They H$s BHPREESI on of claim 33 wherein said | ow solubility
compound i s a hal ogenated styrene. 47. The aqueous suspension of claim46

- wherein said halogenated 5 styrene is BNS. 48. The aqgueous suspension of

claim 33 wherein sgid | solubility . conpound,is cyanurjc acid. 10 49. The
aqueous sUspensi ongkff c?\é{? ?ﬂ'@g“w&?‘}és’r?“?g?‘q‘ gi‘lvwi‘ﬁf%b?al"i{ t“iﬁ"ge@ﬁ%ound is a
solid nmetal hypddnedinisSHDCBRH The aqueous suspension of claim49 wherein said
solid netal .

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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hypohalite i's cal ci um hypochlorite. 15 51. The aqueéous s i claim
33 wherein said ow solubility conpound is a thiocyanat gﬁ%ﬁ"aﬁlﬂ%&%‘queous
suspensi on of claimb51 wherein said thiocyanate is 20 MBT. 53. The aqueous
suspensi on of claim 32 wherein said rheology additive conprises a natural
or synthetic clay. 25 54. The aqueous suspension of claim53 wherein said
natural or synthetic clay conprises a synthetic snectite. 55. The agueous
suspensi on of claim53 wherein said natuggjpor synthetic clay conprises a
natural snectite. 30 56. The aqueous suspension of claim32 wherein said
rheol ogy additive conprises an organic dispersant. ...rwsrlcrl RHFET 29
January 2004 - 41/ 36. 57 Thtlagquays sespsnsiciseioldin®B Wiersin ahidiow svlabiligy N sai d
suspension conprises 10%to 80% of said |ow solubility conpound and 0. 1%
to 10% of saicﬂmppﬁﬁﬁéé?l%ﬂ%ﬂ‘?qﬁﬁﬂcn‘i 58. The aqueous suspension of claim 32
wherein said Theol ogy additive conprises a natural or synthetic silica.

59. The aqueous suspension of claimb58 wherein said natural or 10
synthetic silica i49. a fThrequesuk suspensidh of Hhematfuelnarsin saidhalgemiedf cl ai m 32
wherein s ilo_l“ﬁ;heol.og}i(lsaddi tive conprises a natural or synthetic alumna. k
... TWnviT SHRATENE 1S )

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 solubi.lity

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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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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