; sStuve3ehe, p6T~6 August 2002 SOLID TCMIB FORMULATI ONS Fiel d of the

I nvention The invention relates to a solid fornulation of

2- (thi ocyanonet hyl t hi o) benzot hi azole (TCMIB) useful for copnighdii2o2t he
grow h of m croorganisns. More 5 particularly) the invention relates to a
solid TCMIB formul ati on wher SOLCHY FCMTBISQORMUILATIONS wat er - sol ubl e, salt
carrier matrjpx l§oiidt.'I'Cl\/ITB formul ation of the invention is particularly
useful in tr ' %ty of systenms experiencing unwanted bi ol ogi cal
growt h, particul afhyinfimioakbiePtt £ lid F6@MiidtionBroKaHiyagoRéthjifio)l nvent i on 10
A variety of industries are subject to problenms occurring wth the growh
of mi cr oor gabérgnthiazalel (FEMIB huselul foacortroliingdhe gropvth oh mi¢roptganismudisre y, t he

textile inpdustr. he _agriculture ind t he ati.ng 4 y. In
particul ar, B?‘B%/‘Hﬁrh’ﬁk_be,‘g‘@n By 6‘#%551 o4 S%ﬁ%ﬁﬁ@gg _f?rg"“éa%‘égr“é‘}eg‘? Jgﬁ nu{sjsance or
probl em in aspofiRd\batd £ivhRE-sellibla. R Qatbiet Meti! A sdlidSTCNMEBSforladdréfithg, bot h
m crobi ol ogi cal and macr obi ol ogll cal fouling, is caused by the 15 buil dup,
of ni cr oor gainivenion inpartieBalyarsesihin treating aveanaty pEsysiSms sxpateasing apvamed t and
debris. The prgani i Vi ke ) Cif ani sms such as bacteri a,
fungi yeasts,logﬂgbcﬁggr%giﬂg\t/pg‘lrtrﬁgﬁw%ﬁ%}z@glf)gfacno&%r‘ oorgani sns such as

macr oal gae, barnacles, and small nollusks |ike Asiatic clanms or Zebra
Mussel s. Anot her objectionabl e bi of ouling phenomenon, that of sline
formation, o 0 systens. Sline formati on can occur in
fresh, brgckish o ; t 2 bidBl Lstise @ osits of
m croorgégi Sns, f%ﬁ?é@gﬁ%ﬁ%g?{%&@@ecﬂ%bx@g e&?[&?&f\%{)’/‘ﬁg 8&%"{{@& é’?&% g?y,

t api oca- | i kemisoorganisins iaclddihgtie leatbdrandustrg nthshimber mdustsy] thehibeilotdostthat i s
different frgmthat of the agyeous sysiemin which it fornmed. The .

ni cr oor gani s?ﬁ? agﬁ%ﬁ%@dvmﬁﬂﬁﬁ%@ ?%P‘gﬁi“ﬁ%ryarlﬁ PARticHian ibl%fo{ﬂrﬁ’ﬂf e tiplosicalci es
of spor e-f or gy 30 ROtufsan® SrPrBUIOA iPRGAR VaReti e bl frgpsul at ed
forms of bac?gr?%i \Aﬂpi}ﬁe%ecrete gerlqgﬁ nOlIJs su(%staﬁ(l:es Iagétgugri{{\g}eifop or
encase t he csistems. Biofiorling, bothonigmbiotogicahirsiomaanehiolggicili foalingn isamasseddbytthe i a,

filamentqQus fungi the nold type east nd ast-1i ke organi sng.

Bi of oul | 19, WHIGR, Smicrorn Meebidorkuuth SArel R, SR ceacton A2t 500 sel { as
a 30 vari et yderispPmad bﬁ%lﬁi.sm§ #/BIves ilcRiES niddrodigafians fuch a8 BactERd, lﬁﬂ%ﬁ g_@as_ts,
obj ectionabl e odors, decreased pH, color change, and gelling. ddi ti onal | Y,

degr adat i on ¥gas diatase preiozpasandrmacroorgupgsch as macroalgae, barnacles, and small
mollusks like Asiatic clams or Zebra Mussels.

Another objectionable biofouling phenomenon, that of slime formation, occurs in
20 aqueous systems, Slime formation can occur in fresh, brackish or salt water systems.
Slime consists of matted deposits of microorganisms, fibers and debris. It may be stringy,
pasty, rubbery, tapioca-like, or hard, and have a characteristic, undesirable odor that is
different from that of the aqueous system in which it formed. The microorganisms
involved in slime formation are primarily different species of spore-forming and nonspore-
25 forming bacteria, particularly capsulated forms of bacteria which secrete gelatinous
substances that envelop or encase the cells. Slime microorganisms also include

filamentous bacteria, filamentous fungi of the mold type, yeast, and yeast-like organisms.

Biofouling, which often degrades an aqueous system, may manifest itself as a
30 variety of problems, such as loss of viscosity, gas formation, objectionable odors,

decreased pH, color change, and gelling. Additionally, degradation of an aqueous system
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6 August 2002 can cause fouling of the related water-handling system which
may i nclude, for exanple, cooling towers, punps, heat exchangers, and
pi pelines, heating systens, scrubbing systems, and other signhgist2961 ens.
Bi of ouling can have a direct adverse econom c inpact when it occurs in
i ndustrial BardaQseHulingbdfhe relfted watetliphdling Bygean) whigh W&z@ﬁ(ﬁudeﬁﬁf akanvpdé, ki ng
fluids, or other recirculating water systens such as those used in
paper naki ngceming éxwerns.oumnsubesk exphangers, and pipelingsy ksating) systane, srgubding f oul i ng
of industri %lstemsogrgféthx%rﬁﬁaﬁ‘ Sgg ;nt erfere with process operations,
| owering process’ efficClency, sti'ng energy, plugging the water-handling
system anddeyeanﬁ“@Ilﬁx@fbaﬂDhMMﬁe@U@dv@etsy.ecdxflbnlﬁ_oimﬁmca:mbeit ozagb infgdovadabr
systens used in power ants, refineries, chem cal, ants, air-conditioning
syst enms, 2anBrosesidraten g5 ermple 19,50PlRE WALErss F’é&ﬂx@’ﬁ&'?&) QH@&LH I FicBFYatteng
probl ems. AWai%PET\%?en?sr s?:@ﬁhéfﬁ%s@&b%&% ﬁ@@nﬁ&l&g GORLHIR InanBRRhTe AF Yl | 2as
wat er borne organi sns fromthe systenl's wat supply commonly cont ami nat e
t hese aqueouentsjied,cridogdiba fovding rof imiustuelhpreyesss sasersjeanainterfere witlopriodess an
excellent grow h 15 medi um for ese ora%ani sns. Aerobi c, and h%I i ?.t ropic
or gani sns f PRRIRIQIS, lofyeRiRgPioges eHiciency, YASHRg SRATEMPIEEHE the wateebanligdi ze such
areas as th I i t exchangers, etc. If not
controll ed, ?3{5 egwﬁggg?gtﬁraﬁéﬁlng#dg&F?%usn@gn plug the towers, block pipelines,
and coatlOheat - t r Borséxemplelcdaing svapértsipstbray esed inpowbi plentsrefindries chémmioklogi ¢
mats. This Elrevents Loper o erati gn reduces. cool.ing.effi ienco}g and,

a f‘{})’f B¥bcess.

per haps nor B4t "gz‘éiﬁF’H&raé Sther imgustrigloneragions freaucntly gng

| ndustri al %Qﬁlﬂﬁ%ﬁﬁ)bﬁﬂ’&i eGibokie &%ﬂfiﬁhld érit@irRl Font B6dlindRonalas Welkhng, the
manuf acture of pul p, paper, paperboard, etc. and textile manufacture,

parti cul ar | yateehosne prgprismofiomhesysteays Wates supphicenmmenly sentpminatg thase s s es

Phe o ou b R Blee dh8 FaRiH R sSuelShleral BEHvEE A S0 ABHE" 12101
very | ange ueliunEbdr these\Grigiisthe) A&obic@ud ablidiebpiysrigniBme Abbre in B itdwervat er

systens."” The furnish to a_paper machine typically contains _onl){‘ about 0.5%
of fibrous GHerAERENSMSCEW inNdeolpnizersyclsaneasias thoiwer sumanpipelings hedr each

ton of pape t .20 r . ?M%h‘ t of
this water %xecg%"géﬁ’glt%égf{lﬁ%tﬁ ﬂtg&\lﬁni hg rﬁ/a? feh% bﬁs% e %ﬁ%ﬁ \%g egr&’é);‘;és?:t§< ens
provi de excpiptlmes, apd @shtrhe3Otramsthr aurifaves bithfloerd ofglineand otiga biokgk. madthat

gromh can result in the formation of sl|ne gnd other deposits.in
headboxes, il BFVEHS 2TORSF BPSIEIRT, FRFSRFOOLTS HHEIECY 286, ROTBRRTERIF KPRPHE Y on y
can int gpf efn%rve:eE'?hé"@Js%rof@ﬂBjo\%E okds@Ws, but when | oose, can cause -2 6
August 2002 spots, holes, and bad odors in the paper as well as web

br eaks--cost |y dindnstpal proeesses spyest to hintdiling atspencludeqrapernskimgt iei on wat er s,

i ke industrjal t | | ner abl bi of gul i dit
associ at ed PEOHMONE COPHIR BhPARBPPG. Ficith Bt oreayigurt Patiid®, °"\t o

septic S wah@fer-ladfos QR Ftekfilat RIS indabteiaSprobdsSestgent By RRlrtilfte Rlkgd he wast e
contained in sanitation waters, these water systens are particularly

suscept i bl eameunts of water wager congitions which faveri the srowsh ef hiofeuligs organismer obi ci de
2- (t hi ogyanonet hy] t hi .henzat bj I (o] .0 - . - and
have of ? én been ﬁ%"é& n}%émg%hfo?grc&gflg,pl}eagéfé%&eogﬁxgﬁl %ﬁké}rﬁ%&%ﬁrﬁﬁth i ng
bi of i | m andsyteni¥®afll€d TWtiifcQvater systafble Oltse fytisheiot paper rhediiiie ®pivdllyiconriise

concentrates offer the advantage of easy application but, suffer from
di sadvant ag@aly abeut Q% of broym andsman-fibrons papermaking solids, whjchmeans|that for
tenperature f | DI i i LN i

add t1 onal | yecn 8 b G0RE aR ROREAELE UL Phel bl BE bk MR U b omer,
bei ng di r ecteeitciltes e whije Water yyskah.i Whitervgaer systems pesvidedxicelient §(0wth of

bi oci des used in the treatpment of industrial_ aqueous.s 15 Solid

f or nul aBPonmegia &on Riafonting micoecismvess Thas srqwth garjresylt ﬁm%gifgrgﬁésn ehinmgych
sol i d T of Mub gt dRét depolESf heddBbds!whterlinel 36 Rhopdihmicii theidigi, SyBf Or Por at ed

by reference herein‘inits entirety. 95, a solid
TCMIB f or nub@fouting wetsonly can interfere with water and stock flows, but when loose, can cause




made havi ng TCMIB adsorbed onto a water insoluble solid carrier. Well

formul ated solid forns provide increased stability and reduce exposure to
20 chem cal s, solvents, or vapors. in a solid, different ingpagusende2 my be
successfully conbi ned where such a conbination in a liquid mght lead to
unwant ed r eapdts,diotespand bpdbdotsiimthelpapear asfwedictsiwebtbyeakblsédydy disaupltiofls fngraper a
chem cal forrmJH_ation can often be packaged and shipped in a nore

concent r at efFYPHPPHAPMRi th |iquid fornulations. Solid forns are nore

easi |y cont al ned ubit b vkt £ ik Ridtkia dntaﬁééewa&gs, RSB EASloRNAR: 2°

reduce or elimnate concerns regar l'iqurd spilling or contai
br eaki ng duahdiys sdso@gedproblentsarddhitation wiiters relydeitoitet Ofatensestenoldtet, feptios nmay

al so of fer additional advantages over liquyid formyl ations. Solid forns
provi de dni f’va%sa}qqg‘e‘gf‘%? téeaﬂﬂ?’%&aﬁ‘?r&ebf‘%‘? y‘eﬁy%g&kﬁ i“eﬁt%oa@meﬁ ontrol |ing
the anmount s sy#@fon walehsdthe WhtePSysidis@ire pArBalIIB {uscdpaible 48 boradgal so be 30

formul ated to provide Sustained or prolonged rel ease of chemcals to the
aqueous system LBjuid formulgticsns, Qmouniae theemigrabicide 2 (thioeyampimethyifhie)- nvent i on

answers the prohl.e h S fromthe use of. liquid mcraobjcide

formul ati onggwgb‘?zgfﬁ @%@gﬁﬁlﬂ@amd? thegt #3 l_faivgﬁh%géeﬁr"éﬁw Optrgl of east
one m Croor gafkibidlogical Sle’cbmii‘ag,riiiél@dih%1 biofilth asd siithd farmatichHeRMEBYFtems.and
susceptible to 5 the grom h of at Teast one mcroorganism This nethod

i nvol ved Oc o RCMEEB srpulsifiablg gprrenirates pifen the advantageof easy epplisetipn busisuferfonTB

adsor bed on er.- sol. akt .carrier. matrix forma |li.quid TCMIB
formul ati onhgﬁ(ﬁlg\ﬁ@ag%ﬁ%&l}g%tg%@i s\ll/(}él lﬁ% at(':%nmf F6F "% ﬁtewg‘f‘é’mpﬁ’a&f’e%f&ﬁé’gg{ an(Sine
m croor gani precipitefidrovfabe fuyive ipaddieng MldditiondlBl Adéchickrint Bbdud @ndifdattietltal CMIB

formulation. 10 In a preferred_enbodi ment the TCMIB fornul ati on conpri ses
an enul si f i 8foteciign maunt, efRitherehgwadirgetad to rrdueing the valftilnerganic wpreessaticy

o 241 MRV oo T R Sl gl o, el et e
the TCMIB nay beSblid fongulatiorfsqroviddinhey ddvantagtst ovealiquié fornmtations. i Gngarnar al |y
Bouder o1 FRICBBBIPAREERE 8 8. PAFINeb 519, o omeuaprated PXIRERerF |
TOMIB. powdeferbanih eidrey. TRY. LPataPNet 52261759, f REETENPB t6imulattbn was
made having TCMTB adsorbed onto a water insoluble solid carrier.
Well formulated solid forms provide increased stability and reduce exposure to
20 chemicals, solvents, or vapors. In a solid, different ingredients may be successfully
combined where such a combination in a liquid might lead to unwanted reactions and
potential loss of activity. Using a solid form, a chemical formulation can often be
packaged and shipped in a more concentrated form than with liquid formulations. Solid
forms are more easily contained within water-soluble packaging. Solid forms can also
25 reduce or eliminate concerns regarding the liquid spilling or containers breaking during
shipping or handling.
At the point of use, solid forms may also offer additional advantages over liquid
formulations. Solid forms provide unit dosing and a uniform delivery system which aids
in controlling the amounts used. Solid forms of water treatment chemicals can also be

30 formulated to provide sustained or prolonged release of chemicals to the aqueous system.



6 August 2002 Brief Description of the Drawings FIG 1 is a diagramof the
results obtained in Exanple 1. Detailed Description of the Invention 5 One
enbodi ment of the invention relates to a nethod of controlling the growh
of at |east one mcroorganismon a substrate in contact with Zn éﬂ&@ ys
system and susceptible to the growmh of at |east one nicroor@ 6
adding to the aqueous systema solid TCMIB formul ati on useful for

control |i ng $wremgroaitthe bfvenfiar oor gani sns. The fornul ati on conpri ses TCMIB

adsorbed onto a er-soluble, 10, salt,carrier trix. The. fornul ati.qn
Contains an of fecHIoEVERTsBPSea Rl bitiefor e e SR B Mt SHitE  one
m croor gani Sf@rmﬁhﬁoﬂéﬂfﬂyogroﬁ)idiﬁé'l% el 0P reohfroliapt theUg@tly dfSef Wdasi Bne
controlling the growth of m_croorganisns in an aqueous system as well as
reduci ng or WAGIATEAIPRPN #EUBKILS Breontact BithANefURPRhSYHem gpd snsgptible to

growt h, par tihe Whdidnofl 96t I5S ffidrBEIaRitRY erniEXAMRICRVA ey Brtf4ing AURRYS
systens are 15 di scussed bel ow. An "aqueous system' may contai n ot her

li quids or c#sisonavithsa iformadatian eemprésing T&M THelserbed gnCVMBtéssolublatsalon may
be in the form.of J l. Q. | e, [

Cabl ot 2i ng. S eonBrB e Blistid TaM kb o AR bugfn i PRALE & Bhuol

qui ckly in atheuesthust = Yaiseone mivdodrgmism) fodlowed By Itscating fiersabsteate withvitler
fornmul ati ons_.ar, %égg referred. 20 To control the growh of at |east
one nicroorg%ﬂ?gﬁgﬁaﬁé Y#9%r mul ati on conprises a microbiocidal 'y

ef fecti vy amount Bf a pledlirBbd dhsddemek the ITMTBUBEmlANEH BSnpriREapRaMIsiflerl %t O
about 60% by wei ght based on the total weight of the fornulation. Mre
preferably, @h#ntheaking agent adwrpiosidalpdiuveilom 1 t o 40% even nore preferably
from5 to 30% by i . 9 wej . The
formul ati on may cgﬁét %%Hr(li 1?{;}{3%9{3 osurgﬁ}éel%aﬁlt%gé %gﬂ%ﬂggﬁ&&ré%&g%{aﬁt&r‘g@@% salt
carrier matrsak dGadedmatnixt eeforrotagpowdsirgWhen imixing the TGMEAB| o, theselt eamisr v,

t he amount of sal j matri.x..ranges from 60%10 929% even nor

orof arably 1 PaRrriys VIR Y ohaf SRERREn wEE bF st faies e F sBher 0800
Accor di N _t0sd1i§lg Tlhéep(ﬁﬁttetr) i e bt | @anulsedit ifodecedsatyh @o gedwdehthefpaavder to tlhe

m cr oor gani sm on a subs te or in,an aqueo tem means control to,
at, or bel owl%adppstisle ey U s Aofcsiroaly F@ﬁ%ﬁﬁ%pwdqr?fﬂwlmm Hay
particul ar spbgbleb&] ©foyalighRt, This can vary fromthe conplete prevention
or inhibition of mcrobiological growh to control at a certain desired

| evel and for a desired tinme. The solid TCMIB fornmul ati on descri bed here
can, in many cases, reduce the total mcrobiological count to undetectable
limts 35 and maintain the count -5 6 August 2002 at that level for a
significant period of tinme. Accordingly, the solid TCMIB fornul ati ons of
the invention nay be used to preserve a substrate or system TCMIB The

m crobi ci dai properties of 2-(thiocyanonethylthio)benzothiazole (TCMIB} 5
are wel |l -known TCMIB has been used for industrial mcroorganismcontrol for
over 20 years TCMIB is known to be useful in controlling bacteria and fungi
i n various aqueous systens. The preparation and use of

2- (t hi ocyanonet hyl t hi 0) - benzot hi azol e as a m crobicide and a preservative
is described in U S. Patents Nos. 3,520,976, 4,293, S59, 4, 866, 081,
4,595,691, 10 4,944,892, 4,839,373, and 4,479,961 which give exanpl es of
the m crobicidal properties of 2-(thiocyanonethylthio)benzothiazole. The

di scl osures of all of these patents are incorporated herein by reference in
their entirety. TCMIB is a pH sensitive conpound. TCMIB may under go
deconposition at a 15 pH above 8.0. Thus, it is preferred to enploy a solid
TCMIB formul ation in a water treatnent system having a pH of about 8.0 or

| ess, nore preferably a pH of about 7.0 or less. TCMIB is also relatively
water insoluble (the solubility in water is about 0.033 g/1 in water) and
has a density of 1.38 g/ml. TCMIB is a solid in the pure format room
tenperatures and in liquid formwhen m xed wth an appropriate anount of
solvent. 20 TCMIB readily assunes an oily globular formin water even when
it is enulsified.




TCMIB is a heat-sensitive conpound with pure TCMIB formng a solid at room
tenperature. Because of its relative insolubility in water, TCMIB has been
formul ated mainly as an emul sifiable concentrate or as a water-based
product. TCMIB is conmercially available, for exanple, TCMIBf ﬁ%'i(‘)b ons
are avail abl e from Buckman 25 Laboratories, Inc., Menphis, RI & ?
BUSAN 30VB, BUSA USAN 1118 trade names. In a preferred

embodi ment TEREEDES i €Ssolid TCMIB fornul ati ons of the

i nvention. TCMIB- ?ﬂ}'lsls% dfég?&rﬁ%?tﬂe'r@éﬂl@ oBtaitedANEx8RPRY Bt Ure and nay
crystallize at roomtenperature in storage. The use of TCMIB-80 aids in the
reduction of the anmpbunt of solvent used to fornulate the solid TCMIB 30
fornul ati on. pERBY BescridieR of HeTHlGltioRd @ solid TCMIB fornul ation with
TCMIB- 80 at cold terrperatures it may be necessary to heat the TCMIB-80 to
reduce it% vi scosPngembgdimest pfiha inventerpreltesio ayawires sbeantiplling tbggwwth t he
| nventi on.  TOMHERRD ohe nHEMBRARnth Sy baRDReBuhd it thilbll BrapK R0C

gl ycol nonomet hyl ether are comrercia

avail able fr Wmmthsagr@m of |abéeasu me ml%ﬂ*fﬂﬁm§m naddiagtto ghe raqmouﬁ/at rix
The wat er - sol as3bilg CPEMIE  MRbiatiofPLEILR! FPHofilfS! B! Srdh! of
materi al or mxture two or nore sa one or tion wth
other matri xmmo@lgamlsms Titeeformhlation comprisaseFEMT Boagtsoried ongo aiwatarrsoluble,

wat er - sojqibl e I er abl y n ts,
oo a8 Bttty RSP TRE il LGS Ul R Moy S FOMER B D
mat ri x shoul contel ithe grayvthlczafratdcasp@vmlemcfcrmlrganis‘ﬁheTl]rfantetlmkleofsihzemménttohels

carr 1 er 10 RFoRP IS BoAAN: B RN BN R B =

formul ati on af wehleas mdsemhlgoor ebmirmtmg the vaoleems CﬂSBltdlEH¢d sath nuanoblodnsglmit rix.

system the SeRiTaiPi ot feetMiGiorE 1 SuthE o Bribhe BBl AR T s
15 in thth aqusamsecbyeslbwnwne'aquaglsIsnyi;tbﬂné rmay amtanlothbrrlﬁmnd:kua coHipcments ia

" asi due ands B HARRGEE S0P TEREE ot Buted ey SR it ol e oF

Di f ferent satablec aArthisiet masr 'Heq@spdiey/ bbeahlaﬁdng Br dbfhf)&&ﬁﬂg tisey pdwdes. Doeachi eve
maxi mum di ss ueous system Pref the salt

ut| in articul r abl
T e o it 6By, o SaREkHd Stk 3 a0 IR SHiem. aed] el tes’ rfoelfy ¢ of
such salts. ﬁﬁpﬁ@flolﬂlﬂOWSEﬁ)n@fIlaﬂb& aiégsmﬁllﬂ prédumtedon, wat er sol ubl e neans

havi ng a, oI ubi | i r of .at st, about 0.2 ra n rans
of varer2®y o | RideRrehine gowinoh aE Bk S iomo gai B i oo
carrier is pé@ﬁ@ﬁ@bla/nnabba)cmatlylafebuf/@rmﬂmﬁf @ﬁrmamrmreﬁmblyemnmh@mt
sugars such as COS

y. nhot sui table for sq
appl i cati onsre‘é\‘g1 8“?&8 65%“’ @“tfbéﬁe o 5,0tk W g fathe sns,
e.g., 25 funwmﬁmﬂiohaM&é Eeefexﬁx@rrmeean@dmsm TCUITS flghs oAy 1 bl dvieR!

matri x include various al kal ] | and/ qr
more preferably tlr 5 tomi(tﬁ by weig t and most preferably from 5 to 20% by

25  weight. The formulation may contain from about 40% to about 99.9% by weight of

the salt carrier matrix based on the total weight of the formulation. Preferably, the
amount of salt carrier matrix ranges from 60% to 99%, even more preferably from

70% to 95% by weight and most preferably from 80 to 95%.
According to the present invention, control of the growth of a microorganism
30 on a substrate or in an aqueous system means control to, at, or below a desired level
and for a desired period of time for the particular substrate or system. This can vary
from the complete prevention or inhibition of microbiological growth to control at a
certain desired level and for a desired time. The solid TCMTB formulation described
here can, in many cases, reduce the total microbiological count to undetectable limits

35 and maintain the count



al kaline earth netal sulfates, chlorides, borates, brom des, citrates,
acetates, lactates, etc. Specific exanples of suitable salts include, but
are not limted to, sodium acetate, sodium bicarbonate, sod Aumust2@G2e,

sodi um brom de, sodi um carbonate, sodium chloride, sodium 30 citrate,

sodi um f | uorak fhat leseldotiaTsighificmn pérind sfeighiel A catdimgly the sdiidi TOMIB forheletions
calcium |l actate, calciumsulfate, potassiumsulfate, tripo6tassium

phosphat e, PbthedBYaRHPR A2y bf yaed to Presexe g FUbStEatRr SYSEBissi um br oni de,

pot assi um fl uori de, nmagnesi um chl ori de, nmagnesium sulfate and |ithium
chloride. The preferred salts are the inorganic salts, especially the G oup
| or Il meta@lCMUBfates and chlorides. Particularly preferred salts, because
of their | ow cost, are g_o,di um sul fate, and sodi um chl oride. The sodium

chloride used i n Hhgangrepicial RIRPSRHSS We-Ghiopyrapmethylshiplbepzathiazgnle (TCMAB)f or m

of rock I , (¥ : LS 1 | 4.1 be
added 1o & ARG TEMIPARHELRER sbr inFiia i Bbfafiin RHlrot 6 BBy °0,
the TCMIB i iyean BCMEBUS ksywh enbe dsefll B dontralling badtenecdnd fuagian vanss lagindass
conmpound, exhibiti a water sqlubility. of aboyt 0.033 g/|l.. ically, an
T0 e o1 11 Sry T Hregun o wept blkiodsrenpiviokiRudte R mmount s up
to about 20 jpebeRiMe 4R a\WedseRhtiRS is BER5 ihdJ.SQPdféHté‘lN'o@.rB,sﬁ,ﬁ'fél?ﬁ,@'@b}SSUP to

about 10 percent by weight of the formulation, nore preferably up to about
5 percent by, 80608kt 4,695,69k fornul ati on and nost preferably up to about 2

per cent | o] ormyl ati uitabl e enul spfiers tor, the solid
Towme 1 otz b 05 ahT P b B Runith e Saples Bhive hidimianl woeprish ¢ 15
surfactants gand m xtures thereof. Preferably the enulsifier is anionic or
nonionic or a mxture thereof. Suitable anionic surfactants for solid TCMIB
f or mul at i on@-(tesyademetbylthieldpenzathiazolenithedisclpsurgs Rijall ofthessrpatents phonat es,

al kyl sulfates. alk ther, sul \ . phenol sul phonates, al kyl
phosphat es, 25! er%%}ef}e eheg&wté{egg%g%%é%egile . There are other 20

conmer ci al avai | JUMTBIO4 pHsensitvieCompeaumd\TEBMTB MB} linder g detdinpgsition atot
limted to, alkyl napthaiene sulfonates, alkyl sulfosuccinate, sodiumsalt

of pol ynkr | PERbAVK 10 Temtihisipesterred foremmaey azalid I C IR farmylation 4 veater

sul foni ¢ aci iFl i j i ,
atty sul f obsrnRpE RS HEling (ot itk 80 B o TR 4 bP st 970

Cor por at i on Jes&x TEEMAUR Iy, alsoTrelatdvaly Wated msailblBBehe Qolbititynin Menerds Blsout 61063 g25
Cranbury, N:. However, the use_of _anioni rfactants which react and

degr ade themrwa,a'@&ehaggnsgﬁﬁf f~3§|g{<91| TR s hsoli 1 tas Purs demgido0Bhoul d be
avoi ded. Typi : [ Welal ains from
8 to 22 car E%%%%ﬁgm%tﬂ@da%%%g%e{dgﬁ flgﬂ?s%gpcrtﬁlgléﬁ%ﬁg%%ﬁ%czo al kyl
sul f at e,20C1 ZOMITB atddjly assumes aw oilyf glokularfaym in WateOven|wheaay isamulsifiedenzene

sul fonate with sqgi salts., Mre preferably the ionic surfactant is a C9
30 i near - al kO ERIEn b bR e PRmb Rl bitE 3 EB Brraite 4 3P oo
surfactant itémperfiates i ButhdNe of @8 rdlitive adsblubilitfipdeast TEMEB fasbéchForaiugatedi ch
are commercially available under the g 6 August 2002 tradenanes Casul

70 HF and Steainhess premdsifishle poricenteatpeioasicwater-basedpegshiat. CEEMEB/S Nort hfi el d,
S. ' pat. No. Gae0 @sCa i Rt AR oAl SR B Bl BB BRen e

i ts entizset Lab&didrizh)|Ific. pMefiphia/ TN, endef the BIIS ANRBOWBeBUISIAN® 1603& dnél cohol s
such as al koxyl at ed phenal s, condensation products of et %ene oxide with a
hydr ophobj ¢ fﬁi%@@olrlr}ﬁaras? names. A Adesiered enbasiment JGMERSBGisusrd ipjthe,solid

propyl ene glpygar ' e syl . e
condensati on prO%W%ﬁéfﬁ%ezﬁr}gn@?ﬁmg?ﬁgﬁégs u@‘i‘ﬁélgtsrgwll ng fromthe
reaction of tenseeathsiendandydeystallizecit ydne tengpepatiiredn stothgee Mhe et of TOMITB80 CS,

such as 10 apine oxides, fatty acid am des, ole/hydrox anm des, and al kyl
pol ysacchar j&fdn thedpanstiap of the amount of solvent used to formulate the solid TCMTB

30 formulation. However, when formulating a solid TCMTB formulation with TCMTB-80

at cold temperatures it may be necessary to heat the TCMTB-80 to reduce its viscosity.



al kyl pol ygl ycosi des. The preferred nonionic surfactant is a block

copol yner fornmed from et hyl ene oxi de and propyl ene oxi de and optionally
capped on one or both termnal ends with an al kyl group. TheAmpsdt2002ferred
noni oni ¢ surfactant is a bl ock copol yner of ethyl eneoxi de and

propyl eneoxmge, T@M’I‘E%O%éyfbe%&cﬁm%e WhEs oni Sr(gﬁm@isq'dMTBV@ WHiBh 8asl 5
under the tradenane Tergll tol XD. Zwitterionic surfactants tnclude those

whi ch can béeetmrdﬂatﬂdwlde ipraplglete alyceemdmateﬂwésthgrf Both JKMTB-fLandeF Gl Ty -
anmoni um u n whi i phatic
radi cal s cgﬁf)) nlé'ﬁ@ C gﬂﬂe Pm %{?ﬁgg‘ g éto\ﬂ‘?%rlgf nﬂé%’tﬂﬁf hg al i phatic

substituents contains fromabout 8 to 18 carbon atons and one contains an
20 anionic water-solubilizing group, e.g., carboxyl, sulfonate, sulfate)
phosphat e, 8altgagiesMateXe  Exanpl es of anphoteric surfactants which can be
used in the for ngr,@wa %oBEet&ﬁo%f‘é #}&%{&HM&@@J yél&’? t Ql&aa” be
broadly descri be errvatives ot all I'C secon an |ary am nes
in which .t héxtade qffvabiot nioaelsaita) al@r&rbrbﬁcsmbmh@ﬁwallﬂath&r mﬁtr&ﬁnhbﬁzﬂch%eﬁnd
wherein one of the aliphatic substituents contains fromabout 8 to about 18
car bon at onhe£AH1eS MAWHFANIINGS BEKture0b waterwatuble sals, (heseisalisage are&rbb Ye.g.,

;(rirebgrzen i hifeg%ﬁ rfa%uépk%ﬁn\?sé e%g‘ent S angf&t er gen??rlar%}g? aéﬁér gl{pl o

Schwart z, Pedrriyr matixBaowt bei ghanular ornmwdpofcﬂnxed"Haexamdiwsnzeedfehemmexi nits

entirety. 30 Al so, i tional onsoa enul sifier escrihbed in
LN T I ARNRIICg5 o SHERP 45 I | r ed

Publ i shing {Hedaed atd on, which is |ncorporat ed here by reference inits
entirety. Avariety of such _g_ 6 August 2002 surfactants are al so
general |y di scl odedesonibesl &ovPaz solild CNTBformpiigion ofshevedion c@maln$975 to
Laughli n, um. 23 58 t ne 23
pat o5 wtlErsaliblecilrdaiee atanih WheLp SoERERH SO O PteRiey S4By ence.
in their entrest@haquédusdyén@e EROCLARRAAR BibstintihlRe if HdY esthpiereiyt BRsolves
emulsifier is a mxture of ethylene 5 oxidel pr opél ene oxi de copol ynmer and
dodecy! lBeninghe agugotsystem legying litiglor adjsolidaresiduerhEhis isx pardcudr adwentdga/ent i on
may contain %'ﬁg nng\(aQ&I lﬁ's%\u déa\"né"}é‘kv%m%‘%@%i\% r&'s?cﬁx% dn 0‘9%5%5 e{h@%{a?&&‘i or Such
adj uvants in erm-ci I zers

oxi di zi ng anglieots tyateagledhgeéaewe)mmt §alt8&rr\i\&|rhatﬁﬁes\mdyﬂfe usbcarnl diffeent These
10 biocidal adjuvants may he present, from O tq about 50 percent Bl& \é@l ght
b

of the tabl éSEStG“WdPéC‘HP\éﬁf@?’a'BP?’ digsplugion e pariculaf agueQih sysiem: Preferg t 40
percent by :

per cent . Thﬂ%ﬁﬁrga}thgﬁj %@%ﬁfé"%‘? E : ’iucFHr‘%{ ?&%?4 tocf}tas Ofm%Q? f)érhr%ﬁg%l

pref er aldly Hosmirpokes Bf ttmpdalentadymﬂamtwatets&;ﬂhhlmmbm hawing d sOIGMIIB inovated th i on

shoul d not rom)te u esi rabl racti ons wt 5 ot her
conmponent s tnl 95, b d‘7dgr el?"é‘arﬁ?lgé?‘f‘%ﬂ wagr %&&E’E g@?ﬁ%&ﬁ@eé" Acl ude, for
exanpl e, fOﬁaﬁtlﬂgﬁﬁﬂﬁprbﬁhﬁé%ﬁnéﬂ%M&Q@F@&ribly?’n& a/ntRédt Foraza- adamant i ne
hexamet hyl enet et ram ne) chl ori nated pheno

1,3,5-tris( Endiqd)lghmmahyﬂmr@xgmphsagamepch as glucose and lactose, may not be suitable for

5 01 met ny1 e RRas A ey i e ablladS: wtipte icppiRaigp ey ) >

Hexahydig- 1fihgi &rdtbacteria2- hydroxyet hyl)-s-triazine is available from Buckman
Laboratories, Menphis, TN as BUSAN 1060 product, a 78.5 percent active
solid forul ati oFxamples efguinble mjtSefwdhelcarmr mgmm@u@ewoag@mlsmml ard/elan be

used in con gde nietaé gFlgat%e @%SV {Sé%mq‘jll 438! 06 es, HtarEd MBRLtEs, etc.

N-chl ori nat cya ur|
Specific examples of suitable salts include, but are not limited to, sodium acetate, sodium

bicarbonate, sodium borate, sodium bromide, sodium carbonate, sodium chloride, sodium
30 citrate, sodium fluoride, sodium gluconate, sodium sulfate, calcium chloride, calcium

lactate, calcium sulfate, potassium sulfate, tripotassium phosphate, potassium chloride,

7-



sodi um di chl or oi socyanurate, N-chlorosuccinimde, Chloramne T.

di chl orosucci ni m de, 25 bronochl or odi net hyl hydant oin, and 1, 3-di chl oro

5, 5-di met hyl hydant oi n. QO her biocidal adjuvants include potasgust2002

n- hydr oxynet hyl - N-nmet hyl thi ocarbamate, a 30% active ingredient in BUSAN 52
product, 30potasdunybranide, poiassitm faoddé/Eiagndsipmehlocitie, magnesitmrsalfaé agd 5 by

wei ght and 2.5 per.cent wej gh CMIB,, Each of these products is avail able
from Buckna_ﬁthl‘ﬁgﬁma’_f'é}ri'ﬂ{e,prﬁflﬁ%ﬁéﬁ%fs ajthedppregnics o(‘?sﬁf"ﬁ@'ydg%@é‘f%ﬂle?r not her
bi oci dal ~adjjayaRiifatdsand BRoGB&T Fatticularty JPERABELANY (RREMSS their low cost, are

[ 5- (4-chl or o- 2- phenyl ) bi guani de] di acétate avail abl e from Lonza Chem cal
Co., Fai rl asedium ddifate, andsodisn chddde NThe Fdvburbicbloride u@Ttin 2ii5Wadon pragdact nmay
al so be ysed., BTC 2125MP40 product. contains 40 percent qof a m xture of

al kyl di thﬁ%@ﬁ?ﬂ&ﬂ%ﬁ?‘i}wﬁ%ﬁ’ i°<§é°°3‘rﬁ?ﬁa?WFJ&i0ﬁé‘Fﬂ 881 benzoamoni um
chloride and is available from Stepan Chem cals, Northfield, IL. Another

sui tabl e biocidal adjuvant is BTC 1100R , which has cold water 5 solubility
up to 15D0 Epwisifiensi i s avail abl e from Onyx Chemnical Co. However, when using

addi ti onal biocidal_ adjuvan t.he adj uy | d.,be selected such .t hat
they do not degr gﬂee"}ug%#ef% %eﬁg?%jvxgoi S?@Es@f@%%%“é@&?é’lmlfg@qr Improvg the
preferred edipakibiitt of tM CCMIER tydrnedtRedisSylieRC YROMUB 88 deladi

@g\ﬂd]s_ﬂ@ivm as MIB),
whi ch acts as an antibacterial agent, is added to a solid TCMIB
f or nul at i oninsqiHele comaennd; egnbiting & wataupciubiitsheiabent & 03he/l.aRypicalygen

roperti.,es . i Ed ni.l.nl crohi al . treat t
P oper t10s. BT bk et bR s T AP fot bl Oh R ARl e B P20, o5
and a densi pyrcét by vidight BF the Ablid foohulatioR qirafetabs pttoiaboat ME{)ér@éﬂt By Weight bf ne

solid with a characteristic odor MIC i s considered unstable at tenperatures
great er t hathefomuation,morcprgferably yp torabomts parceritby waightof gheyformulation and; s
soluble in t i i A A0 , at
anbi ent t erirrorecso BB B0 £ EEp wiifh of e To o, Sitab SppkeRL® B
pH above 7. for tkosudid EMTB formilation ipeledecani@rde, inonienio| axyiplssmériclaniGwWitBerionic
formul at.ions ¢ontai ning MIC jn er. treatnent systens having a pH of about
7.5 or Il@ssS f@ﬁ%tspﬂnéﬂgmm%}heﬁ%?é’ﬁfﬁ@i@tﬂ*?ﬁ@ﬂ@@ﬁﬁﬁiamw PnOIPRIC A 2nat er i s
about 5 o/ 1,4kl QWh&E.ATG to be added to the solid TCMIB fornul ation w thout
the use 20 of additional solvents and enulsifiers. Other Additives A solid
TCMIB f or nul at i ofuiteblet angonigsuefaciaots fomsolid REMEBfomulataehdiindlwdesbi¢aoewnoti n t he
art to inprpve the sol.id for ation itself it' andling, or_its use in
t he aqu_eousﬁwg‘{ _en@{'ﬁ_r’?ﬂnﬁ ?nﬁﬁdﬁq\ﬁ@b{‘@&é’l‘@g‘ i”_tll?l}?gmﬁﬁé’”"tyl?hemia

di spersi ng agsitnges ity phcdphitgs, AfkyPpciPdthoRidde aitbbxylaaad) Trbrag@difer My al so
be used. Exanples of such additives can be found in MCutcheon's

publ i caPoncormmercial pyaiipble pradueis wiieh aan warkas wshapcinging bubnes fimitgh ite; ralkyd

speci ficall r i Dl i1 . '

2 tives i ASERNGIES, By SlSER e, ddtdbeBrdoRmiorzld i aplitatenc.
to about 3O0syifohiveitidspsodiveh gdpthtialent Balfonid addd formaldeiatdepmodifiedeodiimiohese
conventional -addjtives are discussed in 30 nore detail below. -11 6

August 20023mmepiunyiignosuonats, faity sulfonsters &atypuifpamige: Witconase hXiRawdery
contai n sol hg; ' [ - i hgi o onic, or
sor bi c aci d,t‘eévlltg(?:g"r8 c??%fo g’d%?eneg%vh%" gg? Eﬁ c@%&??ag?l%ﬁ%&??f}_@ﬁ&lﬁdnggogkg organi c
aci ds 0125t h€ranbagy, N3). sllowewer | the ussadftaniomic suefactants whict readttane ldégrade/the

benefi ci al tivity, incluydin i.ol qgi.cal activity, .in the aguepus system
For 5 exagpff@%*?wawzswﬁﬁ ! ghaip P@gglawéectm, shigilg, be aveied, Tipicaithe
matri x. Con id ; 144 i i ik TCMIB
of the inventfo rgﬁ%natp??l?g?lg k?‘ﬁdg%ngg,ént?%%(ﬁgmﬁb% éagg‘%’%%&cpf%% 1%:ﬂgﬁi&et hyl
di al Iyl chl emibnie purfadtantrisaiGy, <Gy}, alkylenlfatedCoH,J ANt pr solfite andXor GHCI,linedi ng
agent may be, present in a soljd TCMIR fqrnul atjon, of the 10 innventiop. The
BCT - cak! ng Sl rneen syl Suh fodim . QT atetrriy Hoe SHSuSHERIEH i B
ant i cakizpg ineat i QiR QN LGl
B e e e e G A e T Rl

f or mul at i onsodimmseilt ef datecylbeutene fulfonate wihidhrare eorhimercially agaimblenngderahe

preferred. The anti-caking agents may be present in anmobunts up to about 30
percent by weight of the solid fornulation, nore preferably, from

-8-




15 about 1 to about 25 percent by weight, and nost preferably from about 5
to about 15 percent. In selecting an anti-caking agent to also act as an
absorbent, the anti-caking agent, should preferably be boths aagest 26@2 ubl e
and not pronote fungal or bacterial growh. Additionally, when used for its
absor bent prtcgiendmes<Casol Bl and StekiwetgDE RO whithbea atridect foora Ghepantcompphye
anount s of aNIi,cu' TCMIB to a dry powder as contrasted with the 20

formati on of "¥"M5%tnass. Suitable anti-caking agents are described in
Handbook of Phar nfgable n6mbniEdeiefiefNusfactafts atb genbrally\dllofedin 1. SVt Kb, Eds. ,
(Amer. Pharm Assoc., 1994), which is specifically incorporated b

ref erence i r3,93%6%nLaughlip et ali, incarpesated herainiby sefkience lagérmgrermystatasbé be used.
Exanpl es of suitabl nti-caking agents, include, but are.npt Limted to, 25
i nosi 1 o Ruf ks etk AtaBARRh RobRi 8 pe MeliEL PlRA e,

nmagnesi um cahbl@éhdhtfon progUess fbihyldre iofie Svifher I§droplRBR®aEAEd Bpitel Cat e,
magnesi um orthosilicate), calcium carbonate, calciumsilicate (e.qg.,

CaSi O,, CaSicondensatgingH)propyane oxide pridasepitiene glycg! which giapbeiend gapedivith an
phosphat e, tribasi | .¢] ) i A e, talc e,

T en ot nclbBRD. (R cBhebar BRRRLS of efiflsh g Mich HrlBlaent i om
silicon di oxhélfeacticacéfasepyled oxiderand ethglenddidniite el denli @oRyr noNia#ies, isdtlngsne and

starch. A suitable silicon digxide is H-Si|l 233 which is a white anprphous
silica (Y1 jasune oidss; fHy apdwaudes palyhydroxy agides.and alkvhpelysacchandgs welydivgcr ons
sol d by PPG, LESides 1 2 el % Hi Sl 233
solution in ME@%I ﬁoéédse s'f ?g%?t%fe@légH@ho@%@iﬁnﬁ%ﬁfg{t@q@%% f%llrdléegu%é(%rg
such as Si pethyddnedRide2REpopyicat sxiddandigeibnally dapped arppd erdiatlo terinimabergismi | ar
amount. Al uminosiljcate anti-caking agents jnclude, for exanple, conpounds
havi ng t he sviftopmaikd BRQUPE (M@ESZPF%’@%)WWI%E'@WI‘%a Eloaﬁaorgplapg nt eger's
of at | east : i 1Sl : qm‘gﬁ?tg : about
0.5, and x ie;ﬁl yéég@?yﬁ?gg@;pr% 3!#1%8%8?‘* a%%d%(’gth;bbl%%f) I gg‘fh Use ufﬁ{ﬂliﬁl&ﬁ%@fl i cate
i on exchbBhgemndertthe trafenamed ecgitohXIxi al | y avai | abl e These al um nosilicates

can be crystalli .Or .anorphous, i.n,sfructure and,can atural |l y-occurring
al unmi nosi | i cat es r}&”g%‘_ﬂ’t‘% aﬁt&flﬁsy’/‘m&&{git %Sﬁ.w}%cé‘ec,a“f’(?ﬁ.r%%g' sg,%%.ass 10 Pat ent
No. 3,985, _6Qﬁdvh%?bﬂalipﬂ@tﬂf@ﬁfeﬁ@ﬂarhh‘lohﬁft@g&ll‘?ﬁoﬂiﬁ'm! irl RFbhiu sompdusder r ed
alum nosilicate anticaking agents include Zeolite A Zeolite P (B), Zeolite

X, Zeol ex 23mwhich tiregliphaticradicals gan bessseaight Fhajn of trprghed and whewinmenetof ththe

anti - caki ng ] Llcate ]

Cor porat i on.aﬂ%cggé A}M]eggs cg’ﬁlag}sl%%gl{)%ru g? it(%%?%%gq&%to&{scg;l %’8634’ “‘gﬂggﬁ at 20%
of 7.0 ar0l amicalaw@eesahilizing groop, 26 Qdaroxpl, eulfdiste, Sulfave phekphgendmed 15 t hat
Zeol ex 7 perforned better as an absorbent than Celite 110 (cal ci ned

di at onapeoué’heﬁﬁt‘PFFt‘F-rom Manvil I e, Denver, Colorado) which has higher oil
absorpt i on of 13GamiphQlor Smdfdliit L ERWIRA B 6OLEHAA e obhBlalioHEhoN Ty
al so contain a dye or coloring agent as is known in the art. Formulations
havi ng di f f aresent invéntios aregthioseevhishechntbe bdasifyi degeribeld ad idéfiativecealiphatic

formul ati ons, fqr ex l.e, di.fferepnt. levels of T B,, 20 f.ormyl ati ons
having a _cersF%ﬂrﬁa‘é’ {{%ﬂ'ﬁy&ﬂ“‘&ﬂs i, whicl the ﬁ@ﬁ%&@f@%{%%?’e F%?‘ﬁlﬂlr%ﬂ“(?ﬁs for use
in a parig CyrafchEfARIONRersiv ©he Bt th@ﬁﬁ’lﬁxaﬂlé seliRiehts SoRERS o Boub§ tb BRI Rer at ed

in amounts known in the art, for exanple fromO to about S percent by
wei ght. Exarspthes agdmssandicmiolcentdipe an Agipnig yvatedr solnbiliziog griiupi, ag.,fcatbouy.at i ons are

Al i i Li t Bl . L., 6301Q), .Ca Bl VP (C. L. 24401), Acid &
ZGL%?{LheAZI(fgg?’}a?%gﬁlfaiﬁé’ﬁo@h@@no q{o&pl'_ana 3040;J,e 25 (Supr anol Q/?ami ngl 7B =en
(C. L. 42875), Megur@er &ahpledBte ditenlin "Siaddce ABHU@?@)@Bts aff DeteY@nts®W A 3, andCi d

violet 17, a direct violet dye-{direct violet 51°), Drimarine Blue Z-RL
(C. L. React ilyby Brhwartzg Perrprnd/Berch shichdhinc@porated lrre pyoreferenxsiin itBentiretys2) |

C Bl l, . .3 i d. Bl it | d
ol or  nohodlsd miny A Gers et Enfihen e alitilR peuCHRgiRE, VoS o
Phar maceut i (ETERGENTSAND EMUESIFIERS, 3994/ ANBIUAT] dablishel b rAllukiSPubliéiBg -

Handbook of Pharm Assoc., 1994, herein incorporated by reference inits
entirety. - Irpomtipgguiich BdwRrpantied berg by referemmmits gntingfyat A yariety of sushet i zed,
the tablet may al so include other adjuvants known for use with water
treatnent tablets. Exenplary adjuvants include, but are not limted to,
fillers, binders, glidants, |ubricantsg antiadherents, water-softening,
chel ating agents, stabilizers, etc. Exanples of such adjuvants, the
properties they add to a 5 tablet, and their uses are described in the
patents di scussed above relating to solid forns of water treatnent

chem cals. See, for exanple, U S. Patent No. 5,637,308, herein incorporated
by reference inits entirety. A TCMIB tablet formul ation of the invention
may be fornul ated for quick disintegration when added to an agueous system
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15 TCMIB bot h qui ck disintegration and sustained rel ease tablets can
control biofilmor the growh of mcroorganisns in an aqueous system The
choi ce between them as one of ordinary skill appreciates, 6cygnstiZ0@n t he
particular use. To control the rate at which a tablet of the i nvention

di ssol ves i rsuafactantsamﬁsosgmbmﬂy dicldiesli inl E§rRdt i No. 392936'186'inleﬁtm¢c 88,0951 mes

By s nt eqr at 1B R, B, Aot 2 Wing ok a2l Chlmnn g 2 ped U3 BRC rt;aﬁ?'cﬁt'
retard di ssof gifq 4, %natnhﬁcet atatcﬁtare ﬁ@exgmﬁﬁ%rat%r&mqﬂ%emnﬁﬁw coat,

trap, or otherwse linmt the release of the T or tablet disintegration
in the aqueous s\staemefasredembedimneant of i invigntien the emuksified israonixture ofretfiylpre

abr | cant® oo IOPAPI B RrEyR “h R TR PIRTRS or ocest. A

disintegration rate regulator, or mxtures thereof, may be present in the
tablet in an anobunt fromO to about 20 percent by weight of the tablet.
Mor e pref er dBibgidaltAdiuvsintsi nt egration rate regulator is present from about

0. 25 to about 10 r t and even 3 from bout 0.5
to about 5 percen @g% Eé'e ’ﬂ‘eegg%m% cg?ta'f’hg}’%% %Ildsaal ?14’%"9@ ogInqnly gsed
regul ator afiheeld tieAfnenat Suat adfviafifd ifidiel f?leRimple SEephicites, lﬂangaada;queous
system In general, little or no disintegration rate regul ator may be used

in quick di ssantieess.nd ewidizing andéonhalagentrelease aentbomivel arayaterclanfiess. | These
t t

ourar o SHBS POy bderl QU 20030 Tl BRI 2

are conpos edvto:fe ;ﬁeffehmlyn tm:fy agd prgseng ﬁompfboooﬁ(mbmngo peroent dlp awsight of theabout 22

carbon atons (u urrbered and have a termnal  carboxylic acid
group. Fattyt a@%ﬁ@g'ﬂ%‘? ré@}’ét’%tmd?a W FOmerents o i biecidp ?arirurﬂ%sa%rat ed

qu da. &} Rduid Jrabhd foomAny SEp @R, sl B BaR0N Geed oS 100 e
not only as ECMISifotregatitn shouldatod pragatk andesirbble iniéractions wath|thdb TCMEIB oor nol d

rel ease ent_ while formn cids and their various
derivati Ves C\?B’IPP“%%WH%FFQ‘&]EM%%QH“‘Q té‘y’aval | abl e from a nunmber of
suppliers. Fatty Qiftable gahhicidedBYiuBE fOS&Amiple, FdtMalleRpRTeleAsd\4BoMtE QithiasCl ude,

but are not limted 10 to, butyric acid, decanoi ¢ acid, undécylenic acid,
pal m tic acildl, 5§ttem1aza-ad:amantnpah¢namﬂwie@etstrammemmrmamn!rlemls,no| ei ¢ acid,

| | h
my be used ViR OBk afind SeftdiasL S AR sy e 43
sal ts, fattydhgi@xpnbdes-s, §-a:tﬂeyhyﬂcyudxxtalnkmmbmytortﬁmoéoataWdeahﬁcpthe lige. fatty

am nes. Mxtures of fatty acids and/or tatty. acid derivatives may al so be

used. Fof0 exaerghuirotlad, ﬁ'éW'f%thdjo’é)@ﬂd@ s-triagjng i gyailable ff%tB;PCK’@F’HEabOaﬁB“eS

t | t
Cnventi on,  Bagnbls X SRR TMS Biodils, b 36 ekl ediE AN BrbetE B Tor
exanpl e, am de deFhewnddizing amdlcxrhzmgedualeade;agemmhcban bvaseduesomfecmcai witioi |

(DVATO) or palmoil (DVAPO .. One group,of preferred disintegration rate
regul at ors Ahe presgt dnvieption ibglude, fax exgmple, dochlenngted gyanurici agid drguatsyss S"‘a“ﬁ'ea Shot

Limted to S8Rk Gichbidio fate Nl %hl%t&ﬁéﬁ%hﬁudé@ﬁwfﬂuﬂg‘rsaﬁ%ﬁk cinimide,
pol yoxyet hyl ene st earat e/ di st edrates oxyeét ne-2 stearyl et her,
gl yceryl ZﬁDrMGmeaﬂabdrmdthylhgglagmar yhd- di;3t-zheiﬂmmt535 dgﬂlqthsdhygdlanqoai m t ost ear at e,

and sodi um steary, m st ear at arti ar preferred
and is availabl e ‘i’ﬁhS'El:‘?'W' dt‘id?’g "&l‘t% ROLSRuYEr Ydﬁ%&&&thyg&e@ﬁwlty Cheni cal
Co. The pol e abhMARNE 365 &tx%?eﬁ%ﬂh%@mm produéd, 3®% 'a@@veQEgredtent

pol yet haxyl ated deri vatives of stearic acid available from|Cl Afericas,

Inc., WI nm repddMECDE protectea mmttm@d:é’jz Sfb)rweghtmptdél 5 porcsny by weight TEMEB e,

701 YOIt 8. HERF e BN bfuit Foh B Lol SRR 001V oYL
from Ashsandckibmexidm dis@etate andtidt biocidaiadidate 85 He dhdmibaf P?ﬂl@%ﬂ&l@léxﬁbls-

avail abl e from Abatar 30 Corporation, Hickory Hills, NJ. A stearic acid
based pr oduci-(eohlarg-2aphenylbiguanisde] dtangmw&labt& mmcmm €o,, Eairlawat ur e
of cal cium stearate and sodium | auryl sul phate. -15 6 August 2002

Pol yoxyet hyl ene sorbitan esters or polysorbate esters, represent another
group of preferred disintegration rate p_egul ators. These pol ysorbate esters
are sold under as "TWEEN' products available fromIC Anericas Inc.,

W m ngton, DE. Exenplary esters include polysorbate 81 (TWEEN 81 Product),
pol ysorbate 85 (TWEEN 85 5 Product), polysorbate 61 (TWEEN 61 Product),

pol ysorbate 65 (TWEEN 65 Product), and pol ysorbate 21 ( TWEEN 21 Product)
Pol yoxyet hyl ene ethers, preferably those having al kyl chains of about ten
carbons or nore, nay aI so be used as d|5| nt egratlon rate regul at ors in

o S "

] o, Y b1



A particular disintegration rate regulator nmay be chosen for use in a
tablet on the basis of its properties, for exanple, ease of use in the

tabl eting process and benefits to the J final tablet. The d Augise@dG i on
rate regul ator of choice may be slightly, noderately, or very hydrophobic
dependi ng URPNThEBioRRAE BTXE BISMIER. prb@siet nfay dis6 BB Qi BEOYh 8sMP0 Efdiiu&o
general |y used for quick disintegration tablets and nore hydrophobic ones
for sustai neehtaiey @hs@cmbfaatrgxtumfa&%imﬂbylbwmmmpsmmtwndewnﬂr ate is |less

Y earyl fundup e ERin nls e ARERETUBI IR SPa BB e of

di ssol uti onNemBfield, aml A rfotlfed BilifibIY bigciddl @diuiaht RBTIC A1 00ROMKISH Hi¥ caldeRhRE €.
M xtures of di si ntegratlon rate regul ators may be used to a achieve a

desired 8egsadebilsy unyelr Sphpmm.candys sieilable BomOnxdhemical 60. Howeyst, stherovTB
f | at
oo L T AR BRE A RREAR ol DAL Oy S RTRE S, 2

film such aegraeltiiy TOMTRbelowals,desicedrtidatddbfrvell i ng nore conveni ent. Recent
advances in coating technol og%, such as side vented pans, have increased
péige

the e~ciency of Huesfesred saPpdimenn b He K@ﬁ@yiemﬁglwweam@ alsgrkIBDRAYs t o
apply coati K}ﬁ%' pch a&EQD%h&t%‘a&Qﬁél' éht| IQ%B’&%'tB'a%Bm?frc@vt?ﬁ%m{thBHQ*thén
agueous or sol ase) or conpr 53|on coating (conpressing a coating
around a0 coadzixttomhifehe) MTEcdmplemens theahtifaagd] ipespertizs of TCMTB apd pravidet he

ddi ti f ts to.th f f tablet ddi t t d
Char act o | SHAHOR AR RCTO BBl RO SRR (AP B BoM T R BRI AR TG B b o
may be mn%@ﬁt%bsﬂt 8F1@¥C, Qt@ydt@m etz@gnglAHoaaﬁ%ﬁgesaamfststpe[nmt ch the

TCMIB-cont al ni ng portion i $ "sandw ched etween, for exanple, slow release
mat ri ces. Ténystalime sadidsuittlbclorastdrstiaoders MAiGsdonsdared enstatiid stttemperatudgésng t o

o e ool Braetea 10014 BhELsyiils S UEGSRRLS s UTRRER S B BRRERE
J. B. Sghwagiognic E6lventf RIS isRERIIR @¢idit SFstétis it%fr%'ie%ﬂfe%gieﬂathksh&%ﬂef MYC

Met hod of MaKing a Powder TCMIB Fornul ation 20 A solid TCMIB formul ati on
can be nadewilidecombpseiinglkalineolntionnatcr PH ehars Wit Gonsequandy i bl piefeed tal t

carrier mat I rayed
cnto or " Ghtioh ol TEATLRG kol RS AT An St o il M P S
sal t carri epHeahbdut 7afn@t letshmbres;ﬁbtefhbqono@ﬂ east SThe s‘oﬁxbimy mmim whatdiGYTB
formul ati on For exa i m cr ob Q‘% mxed with the salt

carrier mat#qopt §6/1faBPW1“5 MT@BP Qﬁad@?} tBr"P"(ﬁOl‘@J |fﬂ‘i"‘i1§att%’ewﬁl%‘bﬂ@ﬂ’éew th
the TCViB SQf&&tdltBﬂal g%ﬂghtts'aﬂ@%hl}érﬁetshe TCMIB sol ution may al so contain

sol ubl e conponent incorporated into the solid TCMIB formul ati on. To
avoi d aggl onerati on the TCMTB sol ution should be applied to the salt
carrier matriXx zr! !s.ol id preblend in the substantial absence of high shear
and wi t hout heat. This may be acconplished by spraying a TCMIB
solution onto a gablid 3EMEB rdrﬁmla@iah brehe%veaatd ﬂagme@t&ﬁﬁn%uxtﬁesheemnng the
salt earner matrix or solid preble in notion hi s met hod, conbining a
TCMIB sol ut fheartptimprove siie sotléfmlatlnatts«tlf( its hendlipg, orifs use thggqnmusooz used

to formsolid TCMIB rrrualons havi n rie 0 Ie Si zes
rangi ng frot\ &H‘sg\g’rt ar\égl]eﬁdjgﬁtvgf e gﬁaveg%r?gﬁ‘ﬁﬁrﬂﬁpggmﬁ% {ﬁagg'l &si ze
gener al by d?&ﬂf&%d‘éﬂﬁﬂoﬂ g hfkntd by £159 be 6de8. Exaaﬁstefoftsb&l &Rditive§ ddrbeer MALTi X
or the soli rebl end Tin rinding steps may be used if desired to

further r, edfmled imdcEutchee’ @@ﬁwoa? E@mls\tﬁ@rm& riy;tqrg@tsdiundu@atrmal#'

formmul at i on e _Ssize for f S

gen]er al | 3(; dgdB;éjﬁbssg’ cﬁﬁaziyﬁréco%orr%t% Péi@?@g&gﬁ 'iii? zif o iﬁe@%ﬁﬁlg}z I '?ht he
prererred s B@ﬂ @i 8olia TOMTB ForhsilAiohs udd ﬁtmwt e
solid TCMIB f or frul ati oln has la particle size of | essut han 100 m cr(;InsSa

Pr ef er abl y, Wﬁtshteotthaﬁo goformylatione Sameefithess conveptipnal additivgsase discusgadint han 20
m cronsg, peggtgggg&gg a solid TCMIB fornul ati on according to the
|nvent|on necessary to process the salt carrier matrix before
conbi ni ng |t VVth a solution of TCMIB. For exanple, a salt carrier or
carriers, as well as any other solid conponents, may be m xed in a bl ender
such as a Ri bbon blender to achieve the desired size and ratio of

particles, especially if nore than one type or size of salt carrier or
solid conponent is 1S used. By nixinglin the solids in a blender, a
preferred uniformparticle size may be obtained for the carrier powder
formulation. Uniformparticle size allows even distribution of conponents
and consi stent dispersion of active ingredient, particularly in an agueous
system After forming the salt carrier matrix or a solid preblend, a liquid
TCNWB ntxture 20 mhlch contalns the TCNWB and any other I|qU|d conponent IS

- I e .

p.U

|=




the carrier powder. |If necessary, the powder may be granulated to forma
fl owabl e solid TCMIB powder formulation of a desired size. The powder
formed by the invention is r preferably a free flow ng, | o&Augsi2if2
particul ate |i ke product having a consistent and uni form size and

formul ati on. 30 TA salppTgMTIBMbEmulatian sa&btdingita the invemtioni isayoconsai salidprgiiend,

the TCMIB is djssol ved or dispersed in a, solvent. Other conpaonents for the
sol i d TCMTB & Oxlthsy s3ks, aPCjb‘Eﬂ tiFéEP‘BrghW&’ﬁeP‘s%‘H&F ﬁm&éc%?‘@éﬁﬁit“.‘ therial i s

preferabl e Q& ReRettsor b Bradfic-adids or thehaiSiliond e épeaame%hfah%{gy whi ch

may not be easily mxed wth the salt carrier matrix to rorma soll

prebl end or itshif bavedvenefiaial lactipatydinclmdimg bidlogiea detvity, mithe ameoos systehw didrs,

i ncl udi ter, b dto i te .all desired ts into th
TOMIB. sol Ut (OABIST BUEOBBART. CAt 6t oY AB USK) i BTV IBHX. pr ot erably, the

sol vent shoul d pQsgRRgidNEtwaer ARfiffer®inal BBo bR Ried th £LOFHACTBYAIksS: ( 1)
hi gh sol vency for TCMIB, (2) low volatility, (3 ) non-flamnmability, (4)

hi gh fl ash poventipn.( Earifiens indiydeo famexaply, pafy MDA (fofysloséthyl, digliy) chloride),

avai lability, (.8) |ow cost, odor and (10) absence fromregul atory

lists of hazaé‘f’é‘Bei‘g’ %ﬁﬁ%t@ﬂﬁ@%&?r REA 313 and CERCLA. In a solid TCMIB

formul ation of then hktiedkidgldgent M8y FeHestnt R a SMIVIOMITBIfbrmdlAfbnioF tHD maki ng

the solid fornul ation, preferably is not ghr)eater than 10% by wei ght of the
H

f or mul at 1®n.inventign.s he anii-caking agents mayackaH hieders, dasicagats aeryabyabmms.cShesat i bl e

| , .as'. : i .
monoet hyl ot HiHCaGAE pebots RSO M BT oo RAR SR pot e
nmonobut yl et Hgiffer Xiptake of glojsait by dhdsolid TOMEB dornbilition 1 Grasuldokpdlvddt 600,

700, 800, 90Q 1000 or 1300 product, isophorone_and propylene glycol; (2)
anode pr odudeEns ofghe anicakingcagents as¢ prefermed o Tine atirgaking ageptsi maydieipreseacinut

G et iyl an A0St et RO AGWEerPly bl of YR HolmuBln, BEROerdhen. Hap

?I |) phat i c? abduqoatcaihl‘)o:unﬁxﬁ?rcm“(bgmdigm,i dnd mtislﬂﬁl;]e&?ratﬂslbfrbmdbbgt ] Ejlabalucwpar a~n;
6) animal or vegetable oils; (7).esters: nethyl ol eatege, tyl ol eate,

gl yceryl ol dsfent i sslertingan Ing AZETH P alsg pet asan s‘{@‘)‘“#ﬁ%é’él‘ﬁéﬁ%us:

ol ei c acid, el SOUH Srersrdoty ¥d béth WRblsolullie Bl 8l ploflotPfiing R or Bhdt¥liatal cohol ,
such as Texanol TM al cohol , “and N-met hyl 2-pyrr ol P I done; and (9) m xtures of
any two or rgsoetiof Addigoralipwehamaised fordtd abssirbemt properties, the anti-caking should be
able to convert ample amounts of a liquid TCMTB to a dry powder as contrasted with the
20 formation of a moist mass.
Suitable anti-caking agents are described in Handbook of Pharmaceutical
Excipients, 2d Ed., A. Wade and P. Waller, Eds., (Amer. Pharm. Assoc., 1994), which is
specifically incorporated by reference in its entirety. Mixtures of anti-caking agents may
also be used. Examples of suitable anti-caking agents include, but are not limited to,
25 aluminosilicate (zeolites), magnesium trisilicate, magnesium oxide, magnesium carbonate,
magnesium silicate (e.g., magnesium metasilicate, magnesium orthosilicate), calcium
carbonate, calcium silicate (e.g., CaSi0,, CaSiO,, CaSiO;), calcium phosphate (e.g.,
dibasic calcium phosphate, tribasic calcium phosphate), calcium sulfate, talc, fumed silica,
zinc oxide, titanium dioxide, attapuigites, activated carbon, silicon dioxide, lactose,
30 microcrystalline cellulose, oxazolidinone and starch.

A suitable silicon dioxide is Hi-Sil 233 which is a white amorphous silica (silicon

dioxide) powder having an average diameter of 0.019 microns sold by PPG industries,

-12-



Particularly preferred solvents include dipropyl enegl ycol nononet hyl et her,
mneral oil, tetrahydrofurfuryl alcohol and natural oils such as Castor
oil, since these 30 solvents possess the desirable charact & Aguise300»t ed
above. The nmethod may be carried out in a P-K blender, a Turbulizer, a
fluid bed spicayihe pkt of/¥15%HirSic283t sohgion b aatk whgefrbmi6. Bl763) d@thenaymercias ed
to acconplish both the m xing -19 6 August 2002 of the _salt carrier

mat z-i x andfife RIRAVES FEFhasIPERat23e 22 Raneplsadbe used in this applisatioa i) 2 sigdlar j er
matrix. A PyK bliender is manufactured by the Paterson-Kelley of East
Stroudsburg, Penn. The P-K bl ender used in the invention preferably has the
ability to m x tAdimmosiidatel antiFnakingapeansisicide dos@angde, ichmpbuntisihdviey drl y

across the solid, .sal ve fromthe m xture and grind. the, final
pr oduct 20 ? “grgﬂimé;z%@ll @Péé VQ}?&“%B‘H@Y g@éﬂ&%@.ﬁﬂ? §'ol,gasf H’_ethfbm@l%! ender
preferably Rag drizqh yﬁPﬁﬁﬁe gahgﬁﬁsm.m £8bus UBPARIR &tanti#gggal oAbt asthon of

the plows. These hi gh speed choppers can enhance the IcC mXxing action,
qui ckly di spens @64 beeful algmisdsikiatesion anchangeimatetials iard cronreercially aegable o
preml|l the,sol iFI co(gﬁonents to thei.desi red ﬁ)owdered si ze

b : ;

1
Al ter nat i velyese 2UmIPRNICAEs Fanhegysiplling @ asporghops ip Shrugtes éﬁ‘bg"r atus can be
feUgy g S

used as t henﬂﬁﬂﬁﬂ?—roc&ﬁﬂﬁé ROmAHORRERELST syhiheticaly Berivere S-eré\,/'férpé%aﬁ@
manuf act ured by the Bepex Corporation”of M nheapolis, Mnn. The use of the
Tur bul i 2€r TRutantPde.a%. 285,669, bersinrindoepbrated iy refertateainlitsientitgtyS. Preferred No.

5,043,090, the.discl re,.of which ig Lnhcqarpotated eLn reference in
Cto ontiret Sompibacae BicRie sk e Bebde cBSHE R ZBNER B R B EeelSF R
of Wandot t gad 34atdxk 7. Alnpnedspdcialifl pRetetdd dcerbiidirhéll, @k altidchikihg dRmindsifipaaisat us

can be: four forward, five flat, and one backward. The rotor speed can be

set at vari 66e%specRiedugt fom M Julen Eorparation eZeplgxplihasAarofibsgrpaemeiis! Scan

be operated 0 r i J '639}? I esl

further proggg%qghgggaaﬁrﬁgg’ %;mg%%d!@ ﬁggteﬂ)gﬁ%gr%iu%ﬂzer fénaspgg‘rva (lﬁéééa eéi hi gh
rotor sgéedtaBBédlex Ppdridrmed Benardisan abstebend B Celitez B0 (caleined diatorggbouser at e,
the powder. According to the inventiaqon, one can obtain a ,substantially
honogeneouseafé\é‘g“%‘m’gks bé‘%"ﬁ[}l%‘?’éﬁ‘?) Wh‘f‘f‘éb?s WWFP@WTP%‘”&?@@Pbed. evenly
onto the vater- Saldfhh ¢S féiffulibh abBrding to e ifehBOH il Aol BnepRlaldylo? size
is desired, a hamrer m or pulverizer can also be utl Fzed. Dependi ng
upon t he pace¢lontgagentas isksowren the it Potmdations hadag different cbliorsavayte wsed h a

one-to-thre eater with 1 /. 16 inch plate with m.l| eed 7200 rpm
with the cl &@f.qqg&sh?&ereépe%gé‘moagfﬁ:i- WEP?G’ d%_‘?ée"é %Q’Fgé’cf | e art can
routinelzy seiiGlatiGhshatihglal RABiInFOMbARESA BPSAVO IREHGNE of FSriuBfioh£B¥ LlsSin such
as honogeneity of the sofid TCMIB fornul ation of the invention. In a
preferred neppdular agwerusrystams ddves omraNmEngesersmayheincerpprated in pmovsi d 30

conmponents, i nc i the sal arri.er tdiXx e blended in a P-K . Twin
Sher 1Bt encishdi b e 9F eiPiete SR 1B abBR S pefosofbl il Eamietesulied g
or cool i ng dgesf&aiseiefon-dxidizing Fernailitions RfecAlfadhd LigheBlieB (0 UE630103, | Gagiat

vacuum which assists in remving excess -20 ugust 2002 water or any

6
sol vent whi Bie\& (G.be24fl0dY AgidFreen CreArpi2086) tAstragon fiseenrId €ed+ 4240%ed in
t he P-KoEw I a@| [ j p@;@ﬁﬁ?ﬁ W [ még t
stgr age 2-ént ?ﬁp@ﬁ C{}’a cﬁzgqg'rﬂéaggJ] 1Ce ed. ggg%r@'l\é‘laﬁeﬁm ng@%ﬁ),'g&é%ﬂ I‘I'?:IVE’B

powder forrﬂ},&idﬁthlgﬁtkmdﬁrl?m\dﬂgtajyd@mm&éﬁmg mﬁnir;mlmulsllfl_d&(t.u he salt

carrier matpiX., e preferr sQ| i owder fornulations,

subst ant i_al F§3cVe BBF k@%ﬂﬁ%ﬁ‘@@bﬁ%‘@g@%@\ﬁ 1‘&0%{@’89@1‘%&%& has a
i cl i i . % of th

pa 11 1 DU b 3304 10 BN, ANRLBLRRor Bk BRI ! 1

powder has a particle size ns. n~ 10 In
anot her enbdekcrileadt4,3 1043 4sandi 44 7CIEB Baridoinithe Bharmacenkica!Excipiants)2d &d.,ay be

formed into blets... . Tablet" for incl u tablets th | ves as wel |, as
ot hor sc o WedF ARt By Wl B . Ah Hendbeak Sitmad Avsas, L4 Reromjpgapaorated
briquets, pgytefdrancaiflits Birkdyke. Any shape of tablet may be used. Tablets
may be prepared by conpressing a solid TCMIB powder fornul ation descri bed
above. The particle size of the powder may vary and generally 15 depends
upon the size of the tablet to be fornmed. Larger tablets do not require as
small a particle size as snaller tablets. The powder used for formng a
tabl et preferably has a particle size gf |ess than 12 nesh and nay be about
200 to about 400 nmesh or smaller. Th64§fze of a tablet according to the
invention may vary dependi ng upon its intended use. For exanple, water
treatnent tablets used to treat a swwnmmi ng pool or a 20 cooling tower may
be approxi mately 200 to 400 grans. As one of ordinary skill knows,




the tabl et size depends to sone extent on the size and needs of the
particul ar system Before conpressing the solid TCMIB powder formulation
into a tablet, other tabletizing conponents such as those b Aogssa@0Zabove
may be added to the solid TCMIB powder fornulation in an optional bl ending
step, preferablywheiradsoll OUMTE fériiation i @blefizd, t%é twrarﬁpiyealsotxhau&@brher TCMIB
powder fornul ati on may be blended with for exa isintegration rate
regul at or, adjugants keodmigr nefewith wateg yreataeay f@bl%‘?%éfbmplabi %W\@msgnd@#ﬂp duent s.

pr Rl e T D R A

addi ti onal dhemn@ ag@iits "stdbilizeANELE OExSMplecof sigh adjpRmtsTte bEifthers 4l 1030
"Conpressi ng" the powder into a_tablet may be acconplished using tablet

f or mat i oA pﬁ&b&@édﬂalrdébelkwfei desqribed gy the pﬁeeqsersatrﬁsgﬂ ahaye relasinetosalid v i s
conpr essed %@&h A T, ting
pressures ggﬁéﬁgfﬁe%ﬁS%h ﬁ‘Qom a outOIa?[ oeeybyu%ta%éa{ O§,S%'§Z,§Psslge8%r§e i nch.
The amount adcofpoesediberefprphdednlits entivetypr ess t he powder into a tablet shoul d
not be too | ow such that éhe resulti&gtat ablet is weak and w t hout

integrity, or foft SGMIA t3blgt formulation ef the givertioniragybe fgmawlated &or quigk r api di y
T the pr esﬁté{n? g‘r& dn3fhei@led fo'n agﬁpcllﬁts Rﬁ-%ﬁ’été{xﬁ ?ela§é Ahy uUESGs aCt ual
pressure enplo maki ng a tabl et ol any par ar po

depend, 100 sysm eanehtdrsmnngrmdrMowalﬁbredltest dmdxgm‘en éq;wouksyttem rirrtdemaﬁbé on or

sust ai ned re astgé its co onents .and theblr relative progl rtlons in the
m xt ure. Uhaquepys Sstems gxpegencing problemati micrebiolagicaldpylig. ¢ he
preferr e_d ngﬁﬂﬂﬁecﬂ&q’éa% pr%@:d@i@é&lﬂﬁ:ﬁoﬁs‘lfosﬁx@@f%‘ s?ﬂeﬁQvaldtu?; E Hwer
formul ati ons according to the invention Packagihg the S

f or mul at i onrél¥semtablitnmanbeeded dorkgidnded premeritian iop porsfol Dﬁblolagmhforutmg intan s

preferable to avoi d direct user contac To.,reduce..o nat e direct
user cont acPaUCRUBRHE 3 aaa]sgwﬂwxgtp%l;or tﬁ'lﬁga'@(ofﬁ‘afrh Jij%? ol ubl e
cont ai ngk. PORIES BbihyquidrediviaderatiSrandNustaihed eQels@tabREs dah cAn&EIYiISHIm or the

wat er - sol ubl e bag. The ampunt_ of solid TCMIB fornul ation contained in a

wat er - sol ubgwvwbef anrrre@rgmyngerreraawqps §esiemd $he eheicerhstiveendhermawmBe Hid/ or

ot her activ ts intended use. However, a
typi cal wat grrdlsg’( 9%11%‘%6&% n%gﬁy&rlﬁeréagtghﬁgaggéy of about 100 grams to 900

grams for r easonfo@bn@@lrtherutemﬂucmﬂta%ckﬂm irgefitiom dissolvds CAldgubousTul at i ons
in water-soluble cgntainers not only reduces handlin exposure but all ows

conveni ent $YSKIh@ digntegration ratg Vgﬁlﬁt%é?ﬁ%’&eéf’au&ﬁé splyilisy onirol agRstl MAY wat er

systens gl € o]

appl 1 or 20 o5 AErpoFiEd A (R Ui DR GHAGAP A L BRRERL spl AT AR
conveni ent maweslsfwdiclcretdrd diskcdutlamﬁ'alyamblea Ingeneratngnyactanidnad shiichdwillCMTB t o
an aqueous 25 s te n t o cont ct with the solid
TCMIB f or nufeats °f‘“8%@'858‘? gﬁ Jﬁ#ﬁ@% ?rsta?lP% siptegratiop imthe | e,
its integrif, céﬁ@&&]sﬂmpt% &hﬁ$€§dé%e936r be&&rgeagereésé YRR $dmEXCESS

hum dity and noi sture. This nay be acco I she y packagli ng the containers
in a prot ecdlsméﬁgnmosltraireeeglﬂztofs mnaéﬂwheag)ma&ymeas & biboibarg oc oroldirelease can be
manufactzgred fgg ! n%kgt of water-soluble 30 filns which are avail abl e
commer ci“d| | §8°" V‘?’éﬁ)ﬁ & WRAWB PLS Ml e, filmforming materials are discussed
in Dunlop et al. Auhsemte ti6A FatSr V%Qﬁto?‘l& dieiréd therest, hﬁ'y b@tpre%nt iWthe tablet nt
-22 6 August 2002 35, 615 ch are |ncorporate by reference in their
entirety. m anorsmlfcm @ to pbout 26 pmcnrgt hya)r@ghtarf QlestehlﬂalMerefmr:fetahb’ rlm/ent i on

i ncl ude, but. a

et ude, DBl s Tobilob R bl ok bl B9 <RELNNL N o Bl OO eigBPhAY Y]

sodi um car bwmrb)ﬂrmﬂbl@w bbdut oel tb laba&es ped€ny, VV Ay ingXhe dmb@iti i ehe
pol y(al kﬁl )oxazoline, and filmformng derivatives of polyethylene glycol.

A pr ef esPeddismiesration rate resylapy afectsi the E?(S‘F yhvhich the tablet dlissolvecin apaquepus
Ilent fi | hol
excell ot il /AU I by ¢ b PRCPEREAUARPHRT b sl hOn”

avai | abl e pdisinvegnationathisieds ahile turgalaaiounts smaydie ue@binisigained faldasBtabletsy i n

nol ecul ar wei ght and degree of hydrolysis. For nost filmapplications, 10
nol ecul ar wei ghts ranging from about 10,0D0 to about 100,000 are preferred.
Hydrolysis is the percent by which acetate groups of the polyvinyl alcohol
have been substituted w th hydroxyl gﬂ&ups. For filmapplications, the
range of hydrolysis typically is about '70% up to 100% Thus, the term
"pol yvi nyl al cohol"” usually includes polyvinyl acetate conpounds. Polyvinyl
al cohol filmcan be hygroscopic and its physical properties can 15 change
wi th changes in tenperature and hum dity. Thus the seal ed water-sol uble
contarner contarnrng t he solrd TCNWB fornulatron should be protected from

“AZ 2 .




25 inch thick 7-000 series polyvinyl alcohol filmhas the properties and
perfonmance characteristics shown in Table 1. -23 6 August 2002 5 10 15
Properties Clarity Yield (in./lIb.) Hot bar heat seal range 8 Apgss20(2eat
seal range Water tenperature range for solubility Performance Tensile
strength (at bredks dismesgraionangtrbguiitosiagbe & faylylacid\dtlal deniyatnteaigdityoacid ABLE
| Value Test Method Translucent 11, 6{;])0 in./lb. 150-175 C, =30 psi, 3/4
0.8-1.0 secdAdy aags 3¢ romposed 952 ehaja pialky Eerpsisoptating from abont Aimabaitd2pe 22 |

000 gm m . . el q}aﬂ\f %ﬁﬂﬁ, L [ "%anb 450%
m n. ASTM D§%‘§on gﬁisglék. ec %—%Qg%gr-so Sglagérﬁ“far‘n%rgr@&ggc@% e Kty

wat er - sol ublheidcmay b¢ steaight @n bradthesih samhrdted akc ansatirated @ad aven drhmatiatiatty
tenperatyre at, which the vvatﬁés;sol.u le cqntainer is egﬁected tQ dissol ve.
It is desir&BfeesralyGuSkAsLolds ssnisliditrdiapids it HePreseht 1BYSHER R BfYa | ow
wat er t enpeLalur fs d6ivald mhaf SoriddY SR 208 disHRGHARAS AR TEARItbY bIGRD 28 W de
range of water tenperatures” Useful water-soluble filns for use in the

wat er - sol ublubrican toaimodt eldascigedewhitedfosming alte t@blst dfatty asids andwdtezvatieusper at ur e
of as low as abaut 1 C It is also.i rtant,. 1o sel ect ter-soluble film
Uhat does nBETYADKEare el kpRwm ehemigels Shestre Realble Farmt rurPesrd | COi& ned i n t he
wat er - sol ubl e comhy fids wikfhy baaiadlis tﬂ#}irés‘éntsih%ihidn BRI RS A Iinhen

choosing a water-soluble filmto formthe water-sol uble container include
t he fol 16w tey:butynie aeifif desanaje aciheundeeybanicsasid, iprimniti¢ 4, steadgatigrpatmitoleiel udi ng

punps, pipes_..and.nozzles;..the.effect of, t ter-soluble film wast e
hater: the- Rl 3ags ipicié 8y IpoBib ame ARmERiRIcatdpdtt, Tat Tyo0: “The

wat er - sol ublerifativés widettimay be gsediie shereseht ialdntion intRidepfoe exfmplelFatey 46id m to be
used on aut onmat ed bag- maki ng equi pnent (i. e., sealability, tensile

strengt h an#ltsefztty agid apydes) fattpacid alkanolamides, Jatty glephols; fagty wpmnesn Mixtes s r e
to print ap ri ' ' | n B AL L5 .

cont ai ner - PESRFIEREUNCAIN AGT BRjdaEkhy B BER Y o Bt RB Hi Rigs, |
fol | ow Ng npainnainfafty agids, tahé sodonupsitifkty tacidb ereamigieessdffhttyyadids Useabéecin tHhe

mat eri al shoul d have,a maxi mym hot, bar heat seal range of abqut 17S C. The
mat eri al shBIRSENt ARKFRHOD. nPervatives 3 these Bttyiasidpixtires aay alspyke vss ;fng’Ej"Hi‘H?‘?’t y of

about 1 C. IngieMREifdhived siRAAVifhdiRY Smfle derivatives of tall oil (DMATO) or palm oil
(DMAPO).

One group of preferred disintegration rate regulators are those related to stearic

-

20 acid. These include but are not limited to stearic acid, potassium stearate, magnesium
stearate, polyoxyethylene stearate/distearates, polyoxyethylene-2 stearyl ether, glyceryl
monostearate, hexaglyceryl distearate, glyceryl palmitostearate, and sodium stearyl
fumarate. Magnesium stearate is particularly preferred and is available from Witco
Corporation and Mallinkrodt Specialty Chemical Co. The polyoxyethylene

25 stearates/distearates are a series of polyethoxylated derivatives of stearic acid available
from ICI Americas, Inc., Wilmington, DE. These include, for example, polyoxyl 6
stearate, polyoxyl 8 stearate, polyoxyl 12 stearate, polyoxyl 20 stearate, polyoxyl 40
stearate, and polyoxyl 50 stearate. Glyceryl monostearate is available from Ashland
Chemical Co., Columbus, OH. Glyceryl palmitostearate is available from Abatar

30 Corporation, Hickory Hills, NJ. A stearic acid based product having a mixture of
compounds is STEROWET product, a mixture of calcium stearate and sodium lauryl
sulphate.
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-24 6 August 2002 mninmumtensile strength (at break) of about 6000

| b./sg. in. according to the ASTM D822 test nethod. The material shoul d
have a minimumtear strength of about 1000 gmimi| accordi ng Augustizd0ASTM D
1922 test method. The material should have a m ni mum el ongati on of about
450% accor di ng tRolydwyethgene fogbitant esters opdiysdrbafe éstevstrepresait aidtkerqgonmoner of

the i nvention,nn of what ever ,di mensi ons necessarg in O6rder. to encl ose

be
the desi redprgf?ggﬁldlsgpegrﬁpnggﬁ_eirWB PRplutortate etersaresoldundshre
contai ner ceaRyRENTRACHREGILIBbRG R IENRMBRER AL, Vﬁhﬁ]ﬂ%%n,%ﬁ.‘ @XGQ?IQ%S' the
plastic filmpackage produci ng industry. The preferred water-sol ubl e bag of
t he i nvent i exersimglude pplysprbate81 {TWIREN 81 Redduct) Opaiydanbdte 85 (TWEHEN §F aci ng t wo

t f th =50l fidmf -tg-f t.t d
Coi nel qe® ankrofiadth rebiapfeA o ISEEIRN of dapiucy. PhvaSuada I GAY sxdipque °o°°
equi prent  a4yd poRisbAte NNTWEEN 21 lFgodndlustry. After sealing three edges, the

wat er sol ubl e bagPi s filled bK pouring the weighed solid TCMIB fornul ati on
and finally heatPdreyethylepsethera,nreferablygbosetueinglalion ghaies effabautiten farbens he

wat er - sol ubl e_ba [ from 15 about, 20 to 90 m,.Gr.on r ef er abl
Mhout 25 t OB wRaReS PORE ak lnteb RS thuciieplifor I arieiS B s PRSI ) Y about
50 microns Tigse IopgeioAey] ohaimfih@edse tite BRIRGFHOBIFRN bf tHedthdl. PolydRjdtiyisheand
machi nabi lity. Typical the length of a water-soluble bag may range from

ally e
about 610 etBers aeravailablefegre IGhAmereasdnc. sWilaningion, ke Fixamples of theomethers

aut omat ed f. |l S { b i ach f.or ns of
It ot n PHAAGP AR gBA S GRS SeBPRlter, lalih dfir PR GBG A EB50C,
from about &hdrp3 #@atyhethers4 lqurgdiethies 3 iyiyridigiuthed, 4 éatyltathdd, 4 Belgbethear 5 deagons
of automated fi] &i rF]pg ang nost .preferably about 7 to ']z imﬁhes. T

R 61T prRYTESHA R

to, 7 h
wat er sol ubl €'Bay TRYFSPY GHRET. D-RFEY1 StheF. Ssteanyl shery 6 fecyt etheh AGteePdm
about 0.5t ] ; tﬁggp_gr I Apast C and a
wat er pr essﬁtrléei%ggu g’gtgﬁ?rg’gm%%gﬁ{gr’ ~ fgkﬁsﬁéﬁ%lusseﬁs ggg’\&%@egﬁ order to
pr ot ect 1§ hemyvistyd retheg| &itsityd ethen Basiteaeyl etheorfl atiryb ethbme 10dauryiretiokrf 10 whidecyhg

storage, shi ppi and handl i ng, er, i.npervj ous oyterw.ap can he

provi ded. F%Egeﬂ(gﬁeﬁﬂ&the&n&e@%‘ﬁlemoﬁl&l EBW« et \R/H’Qb zﬁdﬁ&ﬁé“a&%ﬁ&?heﬁ?he
outerw ap hgj fsrreale Mo slaearr, ah@ ateaR3Bies i ¢ noi sture such as high
humidity, rain and dew and from acci dental contact with water by splashing

or wet hands. THPthegdisintegrstion ipyeragulaters whichrmayye wsed inphuderhydiogenhtédor ei t her

an i ndi vi dual t er,- sol ubl.e r oup of bags i chever, a rs to be
most | des r ARy RS iR PARGTER A00HP oL PURHS oL ST PRI R o1
outer w20 i Broficdy bf€6iuinbek @hidl ihk Yisir@égraesthrabagghlafor mhg alsobeAugiissuck @92
reasons of custoner safety and conveni ence and product praotection. Once the

wat er i nper&ArRaYEa wak.delolelm ceresigfavailable from Inseragtions] WaxRefising £ioner shoul d

be protect w;g t 0, I gqu i

Addi ti onal Iq%e E\g% er | ﬁa%)gér}vsgig)ltag’ @tﬁ éu?wr ar? ’ ggaglaé}g%ogxgwy aﬁ?%?‘%(ggbﬁrs ‘wat er
sol ubl e bagAlighatic exijues such ak coddaghiide indldveadsednoic dmide by h@diegendtednattorp can
conprise a variety of fornms including but nof limted to the followi ng: a
box, a car t¥mdessychaselagide may &sq,be emplgyed 35 disintegration gate Eagylators.ar
Preferabty [ ook i : b Sfesin 2] for

r easons@%f %ﬂgeé%&haéﬂln%?ﬁag%ﬁ?eg?%%égeﬁaéﬁgﬂgke maft r%‘glf(léawf %Fat@ h%é wat er

i npervi ous out erAupapichiac disidegtatibn aate reguiatodn mayt bichb8en for ubeinfacthbletdmthe

| yol efin filng, h | yet hyl ol | ,  Kraf i ch
Gan be. moj S 8L 5 BPEGie oh TP e EFRyILHES Inl GDIFH RS Braserui beetbpioate,
gl assine, nEaplabfeli The diSRicptatibs Bfle Pég#lé@@r_roffchbiﬁ‘é ma g%ﬁghtgohﬁﬂé'ﬁﬁfy; or

pol yvi nyl chloride, polyvinylidene loride or waXed papéf and conbi nations
of these nuvesy hyirgphnbid dependwiguponghe pirticart uset iLess lnfdrophbbicireguldtors arhie wat er
i mpervi Qus outerwrap is deter.mned b nunper qf 15 factors.including the
cost | of S0 netneiaLy e taf i Esileigr fobiest e Bhre huEonoBopes for Aetied

| nper Vi ous QLS tbleR. FONBanRS sedidl sty flidiftelid 1eR hRiroptRBRAAM Gfhef OSt Of
mat erial and noisture barrier propertiés. A preferred polyethylene film
avai | abl e f3teancaeidearahagmesium sicanatee r vl ovodivge stearyt fusapate chaybe oseddbd t he wat er
i npervi ous outerwap has the follow ng properties: 20 Structure Antistatic

coating Hi gh density pol yethylene 20% . Wiite |linear |ow density
pol yet hyl ene 60% 25 Surlyn (seal ant | g%er) ~ 20% Cal i per: absolute m ni num

thickness 2.70 mil. inch * - Value Properties .. Carity (%Iight
transm ssion) 34.4% 30 Yield (sgq. in./Ib.) 10,561 Heat seal range 90-120

C., 60 psi, * "h second dwell WAter vapor transm ssion rate 0.18



W/Z'R (gm 100 sq. in./24 35 hours at 38 C., 90% R H.) Oxygen transm ssion
test 95.0 -26 6 August 2002 02 trans (cc/ 100 sq. in. 24 hours/l atm/23
C, 50% R H.) Perfornmance Properties Tensile strength (at bre&Akgustead2
strength El ongation Dart inpact (50%failure) 3300 mn.-3900 max. psi 616 g
MO/ 536G MD 6306, M6 2280 ERssohitonRbLlabREsconiftliny stéiclabfl erhsneditR Yfektd!S
outerwrap should preferably have certain 10 15 20 m ni num-properties in
order to be Mictwessof disinjegmationiratedegudatotsanayciearsed trpaachieva s desitedrdegegs. of

Preferably, th uterw ap majerial. has a water vapor transm ssion rate
(WTR) of no}‘%‘ﬁf’@“{bw&ﬁ °5E%ﬁ9¥§?5:§’ﬁj’r?}’100 sg./24 hours at about 40 C, 90%
R H., mninum tenwthﬁetsrcmf@nﬁ@aﬁ&m?kae S at ORI coliLs Rfdwr inqhdTardl M

wal I thickness of about 35 microns; and a mninmum capacity of about 100
grans. Ba§s exampls, wdables afitee invénsion may ibapeowdedusition ceating of a avaterrsaliiblefjim,

met hods known in the art simlar as, wi.th the water-soluble filmbags; heat
seal i ng threé“c@&aBS@&%‘eﬁ&‘i"h&é‘E m?ﬁ%hﬁ‘qdfl%mgfeecww 11y cut to be about 1
to 3 inches w derRadit &hvatides In écatifig tdthnsibgy, eigeds sideanted ag heVeifcreaselie bag
which it contains., A margin of the noisture inpervious outerw ap,
preferably tHe efficiRacyaf ylusouscenstinpppeaatipns. dmang\ihe BRSERMEBANSWHAILE apRly

t hrough the L i LN, b i St I |

out or ar ap. - TR B s FroBbE EoatAg[acBuRHPRt et HFoltHl B\ ddlfodsTR S Rse)
as a zi p 1bockr sompryssivaaiating @bmpressing Peuting @rdiind lagdsd tablet)UtTedhnlghesBudhpdsgi n.
Met hods of Using Solid TCMIB Forpul atjions A solid TCMIB fornulation of the
i nvention malhesies Ispermy the %@r“i‘@t%faﬁﬁmi@é’@ spriefsof tablgt imparting addlitional
processes fo I i I T i i ace
O Cand i n ¢ hasEelQRARRLAM: o Heiet. DGt ORTAhALLAR PYars R blol B
used i n the bambnufadtered iamadudlayytablétoramdtilagseditablevinewhishuthe TCMUTBtconesning

i nclude, but ar.e nqt I'm'teg,d to the} Ieath[e?r i ndustry, the | upber industry,
t he paper makPfgoR iidsardwiched  Betgen, ifprexampics sipyy relesss magricss, IThifmay al¥ust ry,

and the goat ¢rdgkelatdiigingd relehbiStabRt htordiddIB thomVertfl ®ar RBitidhad feflindssed with
aqueous systens such as those previously discussed which are subject to

m cr obi ol ogi eensulttPhackacentical Bpsagediarms:. Tablets Mol 3is2dEdsd88HH. A
i bi ol ogi tt d_det eri i it . i |ld cati.ons h
T o o501 00 bbb s RS S8 8 ST 2 DS AR PR R

fornul ation agia@yding to the invention to control the growth of

m croorgani sns in particular exenplary applications is described below The
invention relates to a nmethod for controlling the growh of at |east one

mi croor gani SR80S ;yg)‘% &t B8 nliakigy i ous fluid systems. The
met hod comrw%%r@?rmmu@itrate or a fluid susceptible
to m croB0ol ogi cal sglid BCMTB farinulatisn var be madely abmbiivia fslution ot TCGMTRS
descri bed aboyg.a The TCMIB i s present in_an am)uEt effective h)g control the

growth of at VHBasYatgmolble; sRlbragastimaio e form F-alfeseppral. @ soRgion Pfii d.  As
2 bancous. TSN LbrGlabie, dasthih, AcBELPAABIR BRI RS OS] |1

an aqueous system ne control to, or a
desired 10 psalticadierimatiixand athertsobid pemponeatsato feubatsold ACMTR frmatatiofhFer can
vary fromthe

conpl et e, prevention or inhihition.of mcraohiolqgical gro
VoY ont oo oS et Riccaiia ey B ik e Salactite St o Fotn L prefier
25 prior to combining the preblend with the TCMTB solution. Additionally, the TCMTB

solution may also contain soluble components to be incorporated into the solid TCMTB

formulation. To avoid agglomeration, the TCMTB solution should be applied to the salt

carrier matrix or solid preblend in the substantial absence of high shear and without

excessive heat. This may be accomplished by spraying a TCMTB solution onto a salt
30 carrier matrix or solid preblend while keeping the salt carrier matrix or solid preblend in

motion. This method, combining a TCMTB solution with a salt carrier matrix, may be

-17-



Typically, the solid TCMIB fornulation is added to a solvent to forma
liquid TCMIB formul ation. Preferably the solvent is water. This liquid
formulation is then 1 S contacted with the substrate or fl Gixhgays208th f or
whi ch m croorganismcontrol is desired. Cenerally the fluid systemto be
treated is agked@fAMSORY TOMTB BYwa TormllAtidi@ Halifg Aramét) offpadicle! sﬁ:@ﬁan?,ﬁh@
m croorgani smin an aqueous system the aqueous Systemis-protected from
bi ol ogi cal dBemalysts topartienlates andeyer peanylgs.f Abepartiplg sizaigengrallyedeperdsapanact

wi th the aquggus,. . Pr re oplicaf i f. thi . al are
di scussed be&'gvll%/tﬁ t'ai éitlttﬁwg }1233 °§%§"o‘°’8 ﬁ gea%fg Phgﬁ@(oqrﬁﬁg ﬁ‘%@n"é&‘%‘?ﬂﬁm[@%‘%ﬁﬁ‘? H%e
used in the iteRtrgrbe sedifidesired@o Gartter fldutdithePantivldsigd affer GoDRAGMBISSIG On a
hi de during a tanning process. To achieve this control, the hide is

cont act ed>w TEMIB fomsuiations Theartisle sizeef thg solid TEMER pewderdognuations of  at

| east one m ' t L-ae [ ' used
it he t anni S AP GHeRE Ghbn HEpUE b of llshy bl imhfieTdhithe BIRHBY bRt (03
to apply 25 DCHAB formulatior isokssantisiidali of thérpowddinin tig solid TIMYB fdineildtiopdhaof

hi de may be any .type og hi ﬂe or stein theit i S tannbEd, f or exanpl e cowhi de,
snake skin, &P3tig/apigs okigsshan HOmiceans, Prefergblymore than 8§%eofshppawdendae to
sone extent, gl o : ree of m crobiol ogical resistance
required andp%%;é gg@%g%itﬁ{/h%ecﬁlghed by one skilled in the art. A typical
tanni ng poocess daompepasies a aoliiRGETBoformtlatiers accordihgith the inventiomdtmdyiei t ed 30
to, a pickling stage, a chrone-tanning.s e) a.,vegetahl e-tanni ng stage, a
bost -t an wasHORH SR BEtess thETel oo i Rtz IO SabiigE & Patcs SR o

l'i quoring St'ﬁgﬁI-TBA_M'e@cﬂnﬂig\ﬂrﬁltf&fﬂé\"bﬁ_&zirﬁ@rs%@?as“a%?@tﬂ%rsbﬁ‘cﬂccﬁa%p%n@ﬁt@,ces5
stages in the tanni ng process in addition to -28 6~ August 2002 those

st ages wher emgy bewimad i ablotdes sunhias alRibhasidilender to avhisye thendgsiredhsizraand ratiaige, a

solid TCMIB far ation.npy.be ded to the.a gpriate tanning liqguor

2opl ed to e A SRR mEr o oo dor AR st oie PRPRIFE on 1
a tanni ngs! i ghe@r Bp mikiag insthé Belids il blehdu) ﬁﬂm&fe@@nﬂbﬁﬂ baricledpleqidy®eat i on
during the tanning process. Preferably, the fornulation is uniformy

di spersed, eobjainedfnethe cagier apwder foimuletionn Unifarmmartilesizs allayys even be used in
a tanning pr . Or Jele] ¥ A P . ON- Q0l nni ng
o ocess. - TypaapRic ordaBindit 40 BRRHER b F ARl MeRsRL etRichd} B0, 9,
chr one- t anni aiaquesiisaysterd. veget abl e-tanning i quor, a post-tan washing

| iquor, a ret annilgg | iquyor, a dye liquor, and_a 10 fat |iquor. This nethod
of application prifgdeanipgthesalygarmgymateixiorgsolid preglegd, aliguid TCAELB mixture
deteriorayi ; ! PR J @(g@r; : . event
bacteri aI% g?vghvxlf'ﬁé%ﬂr?\&'gsre{hﬁe- cur eggﬂ?%’egtﬂgrnlgﬁgl ns dtn%gr 13(@)? I gfn?%k%wgr“n IT{I ation
may be used the salt ¢apnwerlmatfix fiymed il fitst 5@pgThissmaydre d00Mplished af a bjersten or a

fl eshed hides.ar, skins. A.solid TCMIB fornulatiop is preferably added prior
Lo or 15| il BPYatiorBing aRes R et e Frsieani el g uthidaa o
m xing, the Jg?@ﬁgaﬂfé/uamdtmume,%lw ihdiskk eardier dhairXt SrQDUE BFEbleRd.t H1Be | nggt

side of the raceway paddle. Additionally, a solid TCMIB fornulation can
used to previepmid BEFIE mixturd éggombinad ovittothe lsanties pewvdersitisnlid grablenguntiléhs oaki ng

process. solid TCMIB formnmul atjon be. d | eve f about 450 to
500" o an® paa SRRty rama kis? BuelSilpy BiBe Teefh sSHpledy 1P0BEh oftn
Al so, a TCMitBe e@tieDgowiterdIftrecedsay ahé powder rdyohd grafilated t® FinOd flovebRs sdlid e
tanned hides_or skins during tanning or post tanning operations prior to

finishing, AlSMTBpovaerrmylationafa égsirﬁdwzse The pewder Tormed biethe invantéan isf

i vi dual el 48R APLAGoR st ol AR RE o b g BBl eBL 8

t anni ng dnr namdforrd €126 @hd fyrmdiatie®! ved in a chem cal m x box 25 during the
tanni ng process. In a sonewhat anal ogous nature, a solid TCMIB faqrmnul ation

of the iA¥ention hgpriy SEMIB tnisaicarrier gnagiin of snlidipaeblends ienT GMTB is
Cont act (g + R Br HESkidh BARREA indcohdoBbint K HERHG MBI PRS-

ef | ' ecti vel ydissolved of dispdrsedgin oivd Solveht. aThis Brppefe@bleifontmipdreats) suchiat e
substrate. 30 In a textile process, the conbination may be used in s'unilar
anmpunts and a manner simlar to other m crobicides commonly used in such
processes. As one of ordinary skill would -29 6 August 2002 appreci at e,
particul ar amounts generally depend oml$he textile substrate and the degree
of m crobiol ogical resistance required. To control m crobiol ogical growh,
a textile process generally dips the textile substrate into a bath
containing a mcrobicide, alone or with other chemcals used to treat 5 the
textile substrate. Alternatively, the textile substrate may be sprayed with
a formulation containing a mcrobicide. A solid TCMIB fornul ati on accordi ng

b . o o b g, v o




10 m croorganismon the textile substrate. Preferably, the bath and the
spray are aqueousbased fornul ations. To preserve the value of its raw
material s and products, the lunber industry also nust contré®Augise200Dw h of
m croorgani sns in order to prevent m crobiol ogi cal degradation. A solid
TCMTB f or mulemiuisifiersaevhivhdnayhot e tdnily imixednittothe issit efrfierhatvif té frmla Solid
controlling the growth of mcroorganisns_on |unber. Typically, a solid
TCMTB f or nuPERbiegf omayhigheare wdiguiddofn o lidieedadiramixtirg of solyenss, icludingawdieht s and

a simlar t ] L i

Mndust ry. O o uEEPlotESporple A RRfed BobipBlAy RS HITIAIIB shidfoh BREY
sapst ai n andpptizhiioroto the esiidl oarriant Prederdbipatie ssidens ghduld pokstsy whe br moegst thpol es,
posts and ti.npbers. Contacting._ | unmber wt ef fective 20 amount of the
TCMIB na b@qg&war@rréﬁﬂm%é)pblg@ﬁ%ewgorﬁfﬁ%ﬁ g&)tlﬁwaﬁlaaafue@as
formul ati on,g0! hiai j i : I.RE Nngnt he | unmber
into a dip nggF}B@gﬁ?g%gg;@m%sg{@ﬁl(gg?w@gtggg%@%g%lvgéﬁgégéry, ?73 an
aqueous bat hviilgbiptye{BriowdostP{9 ey athdrand {1 @)aibsehcd Golirefulrtony bdts ofh i s
uniformy dispersed in a bath (fo a agitation) prior to the

di ppi ng of %‘ﬁ%r‘{%ﬁﬁ‘@?“qnﬁf%eﬁhé%ﬁ%?’%ﬁ{ﬁg}&m on- goi ng process. 25
General |y, about fa t8lid2FCMTBR IR Re Rleftihl the VIR SrApRUARIILE A €
added per 100 gallons of water. This mixture is agitated vigorously until a

sol i d TAOTBmakinghesdlid dorimulatiens preferdbly idingpencatetithaRd 0%yt weigs ofithed wi | | vary
according t e rature, hum di nmoi. st ur rage nditions, etc.
Under condi ?qtélﬁsmggﬂ‘i gf; ﬁotlavefl g‘lﬁ ugeéigyhgssgﬂggt %0 Ibg 35¥ i"m#é)f%rgpﬂﬁ&fokvﬁpé sich

menti oned ahove shoul d be used. Treatnent should be nmade as 30 quickly as
possible after lunber is cut and always wthin 24 hours after cutting. In
general , the |unbBr i exygepedisqlyanss: tdithyareglygoh moagethyletheradigthylengglysoldr y,
and then ai i j i 1 , ﬂ?if," { a on a
variety of gg?%lg@ylseﬁ%ﬁ dgésﬂ%’l%%cgl ‘f&hgﬁ@% %g?fZ ee%aggrgéé@al\éﬂ atcagte’ Kot

m cr obi diSogacBXXASR ™t 600C 200 860,r98¢), 1000e0riiBD8 prodact dsdphotonefand peplylenber ,
type and den@ity of the wood, etc. Pressure nmay be applied to pronote
penetration8 foli he conbination into the |unber bei ng treated. Applying a
vacuum to the uppar skinidodicis!ifin LHeTORKiTBY tllGHOs B iP cH&fP oL
| unber and pr orm@ i ncrea e%l vvestti ng of tlﬁe 5 Iurrbsé lt)’;ﬁgﬂ‘b%t’ﬁe ggfl’i d
TCMIB f or nutattanoseedoit,mudflowgertail, saffowenaginandopeanalitsail witls dinseds/laming; he
agricultural indystry. To.control t rowt h of .m.croorgani sns on an
agricultural pro ct,f‘ré’ﬁ@ﬂc%l&y “"sseﬁlgﬁBgnz_ﬁ?ea ValiyR) seed or plant may be
contacted with T@YTB hiphaiicsHiR patafffidsemineyd ofl ninerl 56l oit he growt h of at

| east one m croorgani smon the seed or plant. 10 This contacting step may
be acconpli shed i ngcyehanaraEn,known in the agricultural industry for other
m crobi ci des. Fofqexa t 40r plant nmay be sprayed with an aqueous
formul ati on cont £16I)ni n‘g;ﬂlglﬁys%rl‘{é e‘%@%ﬁggf ormul ation or dipped into a bath
contai ni ng the fEnnul adteronmethfitotdatd) Butybolefte Aglpctrylroladte) Rrthyl {allewateetiethi]
plant is generally dried by means known in the art such as drip drying,
heat ed dryi BRY3r air drying. For 15 'plants or crops, the TCMIB nay al so be
appl i edsysing a il drena O 1l.: n 'agﬁ' i . ous
when t hezgm' croor gggni sﬁ%&%?gg%"gbglrg lr?%ﬁh%']i t rh@@%ﬂ%‘@ﬁ@’?‘%h%ﬁ?ﬂféﬂ. ,Z&% ant .
Yet anot her alaglpdaithohsudhhe Texasod™ alcahot ahd dlamethyb2-petrbllidorfepsindcont rol [ i ng t he

grow h of m croorgani sins in an aqueous system capabl e of supporting such
growt h. The 20 aé‘ﬁeoug“’g?@ﬁ@ yd r‘gé?‘g8°§\}t\e$’8"e§%i‘té?“m@’%r nul ati on
such that the TOMBchigr i sbRreRS irRY AipréfyiGfekiyisl the growth
of at least one m crcoorrgg%?f%ﬁ isn fhe aqueod)srglgs){/stg!%X ‘I"lﬁ](?lgﬁ?n Fegdcfés

control | i ngmirgral ofy etrehyadodfirfprybalechidl and natiitaheilsf suchras Castori oil, sinee thgseeous
system anmpl es of vari oys. gqueous, systens j ¢giciude, but are not |limted
to, oil 35ixe|r57‘gv"é’$s Q@P?ﬁél,‘e &i’t’%’i%&,ar%c %\Est%"?ds“fboaf"sper sants, stabilizers,

thi ckeners) adheshy gRthodlidyUe&armiedDEE in 2 PIObIEAS, a BaBLES Y fifd bed sprayer
agents, -cel | ul ose products,” agueous emnul si ons, aqueous detergents, coating
f or mul at i onetr Wuaistert cdatingrepmaratan sA PaK blenfiermayl betiised g acenoiplishdiotlsthe mixing
formul ated i n aqueous sol utions, enulsions or suspensions. A solid TCMIB
formul ati on may al so be enpl oyed in agueous systens used in industrial
processes such as netal 30 working fl Uli ds, cooling waters (both intake
cooling water and effluent cooling wat 8?), and waste waters including waste

waters or sanitation waters undergoing treatnent of the waste in the water,
e.g. sewage treatnent. -31 6 August 2002




As mentioned above, a solid TCMIB fornmul ati on may be used to control al gae,
bacteria and fungi in industrial recirculating water systens, such as a
cooling water systemor metal working fluid. A solid TCMIB 4 aupust200dn may
be added to an existing recirculating water system Wen treating a

recircul at i 9 thessalicamigs matfx andéorsheseamphining of the J GMEBSplbpy with the sdined
th hi ' . adgi T ' ¥ | wt h,
i or obol o et mfatil K N vlchfle K Huth Rl WGind PucbSERIGIEY BepsfS 0C°

drai ned, fl SsvadsburgRehh eThaPtiiblendes usedindhd ineaitiod préferablgrhas thetability dose of
about 1 to 2 - 100 grimgba s) of solid TCMIB formul ati on per 1000 gall ons

wat er in t hdnighe Baterials BomaRenseny. disasrse the lignidgyenly agrosy the sefihmAE of

lid TCMIB ' : 5 days,
dependi g of St oy Ebre iR i Ao 1L ARG RGNS AR, 0 O o
foul i ng. To comsistéricly. Bdsy, etiel K blerdief prefegably Resdtightispeed chapbertsivehidh supplement nuds

used in the drill(jal?g a solid TCMIB fornulation _is incorporated in

of | ls, .
the drillindhablen %@“‘BB*@Q}?&J%W-OWS%F%BBBW chopperooan enhajsise thehaskags of
Busan 1350 ; ; : ATge : i o | B
formul ati on%ngillé%gt%ulgggk{ag%é%%rtsé 15‘1’“ diﬁ?%}gﬁléﬁighggéldggggg@? gt\ré?}:f Res? ﬁ?ér’rg%{l;[ 1ﬁ:lr\r/i"-ng
bact eri a andhe sphdicoinpomsints- toi thé desived powdgred yimes:, or micell ar fl oods,

ter- di | f h i|-field . Typically: th
Hosage 1Ot e of AT MBI R OR ST L PBRE s Gl ORI E b ARpare i e o o1 arm
bags) per 1@991e€tﬁ4\x}déﬂ§c_>dﬁfng\r??f>ﬁﬁtu§.r RS Barbue™ 4RO HaluB8urRdS the

continuously or intermttently by 20 nmeans of a nmetering punp at "the free
wat er knockdigpex Cpafosation@f Minneapolisy Mann. | Dhe yagraf theaFutbulired dpparatus lis

headers. Al ternativel 40N ] ttent | .U thod of. treatnment may be
used when s PSR e‘??’ﬂ%@i@@&ﬂ?ﬁ$'?@#'£‘?' 50@%@%&?ﬁ?sﬁ{bﬁm@@ﬁt‘\a‘ﬁ%.‘s For such an
i nt er m tt enfincdfporatdd hereinttyrefpaidé inlitsidntifety. TROTEbAIRdIBYGppafdtusiel | d TCMIB

fornmul ati on are_added per 1000 gallons of water, 1 to 4 tinmes per week, or

as needed t canafaptusedbycinsta-dechoal Vyandpite Michr B preferrgd aeddeisating @ff so be used
as an oil-s £ Pl [ . | f i that
cause the dggﬁgh g?r?oﬁa %%r Xt@% Eéégbeg?cfurgﬁgvaﬁg% %Zl b g{lq gﬁ%%ar%g‘{ﬁ’gr@?ﬂ‘ér%g@? Crude
and refi ned spged<cah be ketche yvariails speeds,rindludingri 8680pinD, Thed Rirbuiiizer™aapparatuis can

para~ni ¢, and naphthionic oils. A sqlid TCNMIB.fornul ation may be added to
the oil as Pg °P%‘J%E?€iaﬁ§°‘1“|‘ temreEatyre ithopt eoRing acket; rlggwﬁfl,aﬁxﬁ ¢t PrRceHae

storage tan ﬁlh?“ﬁ -0 1k £ |id TCMIB
formul ati onlé?)tg?e %I@b’&gg @%s 0 %?rlh.{ g%’(fgi&? %gtna %%Lﬁg@@gpﬁmogg?i W se
wher e m20 ngeduce thespowddPsize, 6.cAderagpiomefae, Alse powdert he ot her uses di scussed
above, a solid TCMIB formu] ation. of the invention may he used in anme
amounts and in t cQuding tﬁéh’ﬁ%’?’ e’ﬁ’?”ﬂ‘?‘lﬁ%ﬂi°§faﬂb%s"?°ﬁﬁm‘%ﬁy 3&931%89“‘19&%25&%? hese
various aquegwWaesSiehfidion, 18 tieOTOMITR! ik @PsoRd BAlY oRfodhE Wafer sBRbRGMEOUS

system prior to use or when stored, but in nmany Cases protects the aqueous
5 syst em whearienmatrx. df a redugiien inparticlesizedp desitgd, obammeranillof pulverizes catueous

system has djied. .. nsed.in a int [fornul at.i an..for, exanpl e, th

For il at | on S8 PC Bl DSEERiLE pief B Pt by Bbtel ey et ool pe bilfeed, ¢
af ter beisng wahl drchottired beates withl £1.6 indhoplhe it il he@ip f 7200 ¢pm vathehe
invention is a nmethod for controlling the growth of mcroorgani sns on paper
or in a papé&lessfiersgt 3456@ srm og higher. j eém@g@@paﬁmm%mebﬂsekemm on a
fcni shed pape : . ' r L. y is
cont act ect s BhE8HibesIHEbhiB R, SRR reRBR dhon By RolBBReiny BHB sofl TEMHS
control the fghmitdtion@i tiet inVendioh. one ni croor gani smon the paper, the pulp or
in a slurry. The_contacting step_is acconplished using neans, and agﬁmts

known in the papd® ARKfefEedinethodotmakinga selid THMIThRowder fermulation; thesald on,
for exangy e’coﬁgéﬂvﬁ g&%ﬂg sdlt &?ﬁ&%ﬁgﬁéé BRndFAGH  BEK (Rbin 3n¥EBIehdR Pul P)

may be contact y Spraying
with the liquid components, including the TCMTB. No heating or cooling is required.

This operation preferably occurs under a slight vacuum, which assists in removing excess
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aqueous di spersion containing a solid TCMIB fornulation onto the pulp after
the pulp | eaves the presses in a papernaking process. Alternatively, a
solid TCMIB fornul ation may be added directly into a bath usadgat 2002 wet
or size press and the web contacted by nipping the web to incorporate the
TCMIB into twmewtanmolhemwu@tlhhberagéﬁpm mQMaoluam t ke product formed

Furt hernore,. nt a d b d|n a sol rmul ation
directly to ? %ﬁ%@ﬁ%@?@? ﬁ“ﬁ?ﬁlﬂﬁggé{ uﬂ&éﬁe SPHT e f%?%’aferéorﬁﬁ? p
reachi ng th@ntlpﬂnwgwmglawcroﬁ;p[ewmn treati ng paper (Whl ch includes paperboard
and ot her cellulaosic products or substrates), a solid TCMIB formul ati on may
be added |nt0 pulkhegntiick size fis solid TGS sgwderformulation genprelly derendoupanng

sol ution,s V. s;gdg]ltself or
for incor pora (ﬁr%a?ﬁi?@bfﬁe\é@ g‘?[mgnﬁ%tﬁm hpthterp?&gl"%‘ie]gorlf\gﬁ ve y, as with other

known m cr olfosiulgtions ssubsthnitidily EIMFBthE @deérah it solid TCMTB Gotwdet foemilasemnhason
may be mxed into a coating used to coat the finished paper. Exanples 30

Exanpl e 1 - 3artice sigrefdess shaml 08 maigrang Heearedlp gnreth M%p&the@ﬁwéfsr hasa

i nvention C e follow ng conponents in a V-bl ender
(P-K bl ende %R[eg%éeﬁqeesg%(hag‘%\#%o%‘g 5 Tergitol XD Casul 70 HF Sodi um

Sul phate, anhy. Hi -Sil 233 Stepwet DF-90 10 Zeolox 7 MIC (nethyl ene

bi st hi ocyanag gg MW %final formula) 13.34% 1.00% 0. 15% 64. 30% 2. 00% 1. 00

10. 00% 8. 20 60 contains TCMIB and di propyl ene gl ycol nononet hyl
ether. Tgygitol XPahéiné é?db%ifnéﬁ?ﬁﬁé ydlﬁrTmTEthMhﬁ&?&MﬁﬁebﬁlO&th Ryl geneoxi de
reacted with butanol. I HF i s cal ci um dodecyl benzene sul fonate

i n butanol doimednnto t&bletS| 1T®M” fczrmalmludleealmmﬂpmsdsessaslw&ﬂaas(oshdrlscluhforms

di oxi d wd 0 duct f St e ,
o et i o g7 ShapeS BT oh¥ ool Syt SA OBl Hrisb s Bo AnS IS P shee
Zeolex 7 is o@tdbléemgu)emamﬁabldw mWB@ﬁreE&E@B{r eémﬁfessx@wcﬁiddm@m%wdw The

formulation described above. The particle size of the powder may vary and generally

15  depends upon the size of the tablet to be formed. Larger tablets do not require as small a
particle size as smaller tablets. The powder used for forming a tablet preferably has a
particle size of less than 12 mesh and may be about 200 to about 400 mesh or smaller.

The size of a tablet according to the invention may vary depending upon its
intended use. For example, water treatment tablets used to treat a swimming pool or a

20  cooling tower may be approximately 200 to 400 grams. As one of ordinary skill knows,

the tablet size depends to some extent on the size and needs of the particular system

' Before compressing the solid TCMTB powder formulation into a tablet, other
tabletizing components such as those discussed 'above may be added to the solid TCMTB
powder formulation in an optional blending step, preferably a dry blending step. Thus, for

25 example, the solid TCMTB powder formulation may be blended with for example, a
disintegration rate regulator, an anticaking agent, a dye and/or other tabletizing
components. Additional grinding and/or screening may also be done after blending, if
desired or necessary. Ifliquid formulations are added at this stage, additional drying,
grinding and/or screening steps may also be used.

30 "Compressing" the powder into a tablet may be accomplished using tablet

formation procedures known in the art. Preferably, the powdered TCMTB is compressed
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20 generic nane is sodiumalumnosilicate. The solid TCMIB powder

formul ati on was fornmed by chopping, in a PK-blender, a solid rock-1ike MIC
into a powder. To the MIC powder were added the other soli @ Agut2(93t s

i ncl udi ng anhydrous sodi um sul phate, H -Si|l 233 and Zeolox 7 to forma salt
carrier matrinto prabisit apiag PrEspue. al alsting pressures gencelly ovme frem aboutdd tojabeut ha

other liquid t. Tergitol XD, Casul 70 HF and Stepwet DF-90 to
forma Iiqui égwgﬁﬁ{éﬁg‘ This liquid TCMIB m xture was then added to

the 'salt carrier Thé smaumiofpesside sspledinesmprossithe pdiddrintacembletihould mpi d
and solid conponents were m xed together for about 50 mnutes to forma
powder. To ehetpodowsachhthatibe resyliing dabdetds weak qrﬁéwmwegrtm@rrf@rsamamg

pouder _m X! U ge,chanmesion Opéiseqzﬁg@ogﬁ@argdif@a@grésaﬁ@ istob tﬁeqabaa miyP" 30

-34 6 Augus secon I Ng process was eat for’ as many
tinmes necessarssol\tet:toa@lmmyveThdfm:uMprdsﬂnle papldesdibr prahdgmttabl&ambk”enﬂ The
mul ati on were p

follow ng solid abI ed b sngaVS
bl ender (P- KPHH %fé?%w f@w&iﬁewm%’mtnavow Ffﬁﬁ}feéf? q“‘c
sol utionl3. 7R ér{‘%?gﬁét'iﬂleﬁ%ﬁsk%? Gits c% Ynchts &@tﬁmﬂ‘e‘lﬁwe d%%]rtéonls (I:R/ﬁ_%e

(silica)0. 5%t earic aci d0. 5%t epwe 1. 00Zeol ox 71

sol uti on contaitured 119 28% eveM] B-vaD beﬁ%ﬂmegnattﬂ tod@tabdisiutheqprdferr@hmathod@néfer The
pr ocedur descri b | rst sed to farma,solid. TCMIB
onrdor 1 QP PLEEE IR ASHGE S SOBVET Rt e R Aherdhe o LP duiatits. Thi s
powder was then conpressed to forma tabl et Exanple 3 20 A solid TCMIB
tablet formulation was' forraulated as follows: Ingredients TCMIB sol ution

r Sodi um sul Pagkaging tite,Solid T GMIBpimuldon( si | i ca) St epwet DF-90 Zeolex 7 W %

per cont ages are vaTHRSBEAEH? TERETR fortiniatop asiesegipiion it afel e il "

TCMIB sol uti gifeck fise? cOmtiétU TR reiuddtoebdn sipiigdie dfFSEV'EE’erQ@ntaZP/OabBCMQ'B%hd
Tergitol XD, and 1 % Casul 70 HF 1 % As recited above TCMIB- 60 cont ai ns

TCMIB and di B}f@p‘ﬂl@h@% b9é@}thMﬁw-smm@ﬁomsnerhé’rﬁp@bb@m wategrsalubleped
in Exanplg Bé!)ﬁ‘{lﬁer i 4 §éa1e‘d5s9ﬂert sglJb?J E%%a ﬁx%'ain%u{@f‘r %m? ! on

havi ng the above conponents er cent ages. h I'S po er was then

conpr essed t codtained ia atvednér&iolubld cdtmmﬂ lnm(g‘eﬂemldiy dépandsithe amoiptaf TCMUBhy dr ous
magnesi um si | i cate and Zeolite A (from Et hyl Cor.poration) were not as good
as Zeol ex 7 gﬁff&Pﬁ‘(ﬂ iggredisnt %&Gefvgnu atjert %E,Séntﬁn@m&s Hoxevelop KYRIER | f

e e el g ok R B 1
of convenience.

20 Packaging the solid TCMTB formulations in water-soluble containers not only
reduces handling exposure but allows convenient sizing for a variety of commercial and
industrial cooling water systems, leather tanning operators, and wood treatment
preservative appliers, such as discussed above. By packaging the solid TCMTB in
convenient sizes for controlled dosages, a user may add the solid TCMTB to an aqueous

25 system without coming directly into contact with the solid TCMTB formulation itself.
Because the container is itself water-soluble, its integrity should be preserved by reducing
its exposure to excess humidity and moisture. This may be accomplished by packaging
the containers in a protective moisture proof outerwrap.

A water-soluble container can be manufactured from a number of water-soluble

30 films which are available commercially. Suitable water-soluble, film-forming materials are

discussed in Dunlop et al. U.S. Patent 3,198,740 and Gladfelter et al. U.S. Patent

-22-



Exanple 4 To assess the anti-bacterial effectiveness of liquid and solid
TCMIB formul ati ons a "cocktail" of bacterial organisns was enpl oyed to best
simulate the mxed mcroflora 15 normally encountered in theaagisype0Df
systens. The solid TCMIB tablet formulation fromexanple 3 was enpl oyed as
the solid fofpiA,6kS which FledncbiparBed bl neferencesinphayentiretns VBueasolblOBImAhi ch i s

a 30% TCMIB fornmul ation and,is commeri.cally avail abl e from Buckpan .
Cabor at o 1 es{OMTHE TR RRsHRDIe BEierEenypg efiche ol ndt Wied o rbe RS
aer ugi nosa Alffirk 4téehol Pl BERAE, URetBy IcBltAoR T hfdr&oRthyrBdiufsseheci chia col i
ATCC 20 1224. Each organi smwas grown in Trgptone yeast extract agar

(TGEA). For canwxmesthyl eelhdloss, gediumesrbamyraetbylbydipxyethyd cellwlase, godwitybur

or gant sm sac FRHGTE ANaELERERlnd ind gy SRRE AT A B R IR SRR | oo

t ube. Each bact erA ptef@add wabSffibé FoIemyES pskangalchaPehicR iPanMxeéirnt Alad 1
density. After standardi zati on equal aliquots of each cell suspension were

t hen 25 di spiersiag magarigl. Fikesfarmedirompolyvinykalcohebexdubit steength andligbilitye was
| oyed the | t : 0) i i Ler
ol oyed perinaEr PfEhRy: G B BRRTK RIE pRYRI lcohol B G Jo blide G

was prepar edasdtimsivary dcmokkohitt weipht and Segret behytizol9sis.ZBeor raod fivatapplicationsdi | ut ed
to added_ to the synthetic cooling water to the aﬁ)&r)&{))ri ate testing dosages

( 10, 201Q JIoplsgigr wergtis ragging front goubi 0.80Mtrhopt q 218 prefomsd. iydsplysts
I d 30 ; I - . : ; i
enpl oye 18 g{e gdfg‘;ﬁg{ b))é\ggl_ch hydpdQ gﬁougg oPthd rpggl’%l?nypﬁ&%k{o@ ﬁgv&ﬁ%eg’ s@sﬁ{gxﬁdzgl?ﬂ um

sulfate; 0.0 i um bi carbonat e: grans) um ch 0. 26
grams, cal cihydredy] groupke:Fod fikf apficatio, thegargte af GP&rolysaippicaiy gnatou iR wipf at e:
0.60 grans. T ium was buffered at 8.5 wi TrisHC: 1.23 grans,
Tris- base; §99§0&e§h§§’ theferm g%ﬂly"é%ygé obégj‘:“%’éﬁ)‘ i“@tﬂ‘gﬁﬁl"’l&‘f‘“ﬂ;éc‘?ﬁ‘f’teFap t he
enuneration gﬁuﬁd/s'. B3 slédHot film Eﬂ?oéﬁg%%c gﬁ%ﬁ?ﬁhc}ﬁ{)cﬂf Srop&fidiaque was

utilized. A unerati‘on”s were placed _ I ated at 37 C for
24 hour s15 Thehangerwitlothangesdi teperatererand hnmidity. Jihos thtesealdthwateesaluble ar e

di splayed in Fjgure 1.. Based ta tal ne no differences re
obsar vag. 1 hoontaer Eaitaaing s st 4 R H R Rt Bos e Gr ek B R e Be ¢ o1
than the solpghidigr nul ation or vice-versa under the stated conditions. Sone

variability was observed due to experinmental error and possible cell
cl unpi ng. The solWater-seluble fims andthe vatasolible Mepemapplgiused fsom sheas are
ei ~rective agaidf dnlalniibd: {OLIAL0BucIlfmRINE i BIAloN Repidieil | d
over a liqui ormulati on I'ncl'ude workKer safety, ~conveni ence of-use and
unit dos2dg. TMIvisiod ofCHHS CrafPhdustties, M. 1A partioethipdsedil g dfraokitemgpliabie
grow h of at | east one m'croorgani sm,on a substrate in contact le{au;f?o%

aqueous systRaWVaaleohal lm isghe 71090 seres pf palymngkalegho] lmswhichyigav

m cr oor gani | & : t Of : { t S : a
o1 1t or iy MROROLSOR R eLidferdf D sion FLHAS Crlld skl 15T 488 S0 iEHEM
carrier in oof palyvingt aledtobfilmswdissblye abmvatsr tenhpergnewfabodt IC-PR St Sughefiims

m croorgani smon the substrate; and (b) contacting th Str.a he
aqueous systaéﬁf’%ﬂ’f'ﬁiaﬁéjﬁ'ﬁpl%f‘ gxgkglegre%mgctregpwgreé{sfagiﬁg EOqulf@nﬁlb{-zagQ)ngC' ai m
1, whereps tiheh thithStoc ﬁﬁb§p&§‘vi$‘l'aféﬁholfﬂlxﬂ%as the! frobeities afl pRFmBRcRdUCt, or
an agricultural product. 15 37 The nethod of claim1, wherein the salt
carrier mat r¢hracteristédsesbowniinf Table 5odi um acet at e, sodi um bi carbonate, sodi um
borate, sodium brom de, sodi um carbonate, sodiumchloride, sodiumcitrate,
sodi um fl.ori de, sodium gl uconate, sodium sulfate, cal ciumchloride,
calciumlactate, calciumsulfate, potassiumsulfate, tripotassium

phosphat e, potassium chloride, potassium brom de, potassiumfl uoride,
magnesi um 20 chl ori de, magnesium sulfate and lithium chloride or m xtures
thereof. 4. The method of claim1l, wherein the TCMIB fornul ation further
conpri ses:
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an enulsifier in an amount of up to 20 percent by weight of the

formul ation; and 25 an anti-caking agent in an anmount of up to 30 percent
by wei ght of the fornulation; and a biocidal adjuvant in ars Aopusn20eZ up to
50 percent by weight of the formulation, 30 5. The method of claiml,
wherein the TCMIB formul ation further cdMiiEsks: a bi oci dz_l adj uvant
selected fromth consi sting of m ci des, fungici i tizers,
and oxi di zi ng an?‘%{p&ﬁ%‘%ogen-rel ease %gélts i n an anount jMe to
control the grow @Glagfy at | east one orBanslscent - 38 6 August 2002 6. The

met hod of cl ai m | Yieth@nAbh t he TCMIB Fl1g60Qindlbi on i s a powder. 7. The nethod
of claimj, whereHbtbditedtGhliBardger mul atsioomsio@,aorpgqp’g,qt. 5 8. The net hod of

claim7, wherein jhesEGMBehighipd ati op st LolBRmdCORY; ses: a disintegration
rate regul ator i nyagk, Luffraki tO @Gcggro@ent’ by wei ght of the

formulation an enmukgic qufliﬁJn an anount of up to 20 percent by weight of the
formul ation; an anii.-cakinmg agent in anmount of up to 30 percent by
wei ght of the 10 S#Waélf? n, and a b a'dgga}l adj yvant in ap anount of up to
50 perceh? by wei ‘Fﬂs”’o’?m’t"ﬁg’ f or mul at i 8900 1§/sari mipimygY ofARTMI S22 wher ei n
the TCMIB f or nul af#d¥eaky contained within a 15 wat er -sol ubl e container. 10.
The met hod of cl aleargirengtier ei n t he walt08P-gswnilbinemingmumi nehSTM 121922
wat er - sol ubl e bagBemstgrengthd of pol yvikxceeds loaihof , pol yvi rfifAPRIcet at e, net hyl
cel | ul ose, hydroxyefulistl) cel | ul ose, ceaghipmenet hyl cel | ul ose, sodi um
car boxynes hyl hydrepsygition! cel | ul ose, 430%pailin/vi nyl pyrrol i gore D822
pol y(al kyl )oxazoline, filmform ng derivatives of polyethylene glycol or
m xtures thereof. 11. The nethod of claim 10, wherein the water-sol uble bag
I's selected fromjg, ?{%&‘L’iﬂ%?%?ér-sstoidﬁg fifn B8P1L¥%h B watkEN e cHRhNY BYd
acetate and m xtures er eor .

should take into account the water temperature at which the water-soluble container is

expected to dissolve. It is desirable to choose a water-soluble film that can dissolve at a
low water temperature so that the invention functions properly over a wide range of water
20 temperatures Useful water-soluble films for use in the water-soluble containers include
those that dissolve at a water temperature of as low as about 1 °C.
It is also important to select a water-soluble film that does not react with the solid
TCMTB formulation contained in the water-soluble container. Other factors which
should be considered when choosing a water-soluble film to form the water-soluble
25 container include the following: the effect of the water-soluble film on equipment
ipcluding pumps, pipes and nozzles; the effect of the water-soluble film on waste water;
the toxicity of the water-soluble film; the printability of the water-soluble film; and
properties which allow the water-soluble film to be used on automated bag-making
equipment (i.e., sealability, tensile strength and tear strength). Printability is a factor since
30 one may desire to print appropriate warnings and instructions on the water-soluble
container,
Materials useful as the water-soluble container should have the following
minimum properties in order to be successfully utilized. The material should have a
maximum hot bar heat seal range of about 175 °C. The material should have a minimum

35 water temperature range for solubility of about 1 °C. The material should have a
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25 12. The method of claim 10, wherein the water-soluble container is
contained within a noisture proof outerwap. 13. The nethod of claim1,
wherein the aqueous systemis a tanning liquor and the 30 sghspisae02s an
ani mal hide. -39 6 August 2002 14. The nethod of claim 13, erein the
tanni ng | i quBsnipymdensde steeneth Ghbreak) ofiabpigPq00 A, ingacsardingetortheASAY | i quor ,

a veget abl e- ' Q4O LAG | € ' i quor,
2 dye | quor DREifRgmp i The RaRRR! bR HOS Rt kWA qrefinh B B0 1800 910
ani mal hi de gw/mail focordingtorthel ASTNEDAD23 testhmethdd.t The malelfill shonldibawd 2 atiniminused
at a level of about 5-1 150 grans per, 10 | bs of green fleshed hides or
skins. 16. Tﬂ@“%‘?ﬂ&ggkﬁ“téﬁgﬁ’rﬂcﬂ%gfn%%mﬁ’hgfwé)%tﬁﬁlm%h% is a chronme or
veget abl e 510 t anngd,Hide L0 iR ik b 8 FSh igngvel of
about 225 grans to 1%60 g‘?agn%&ghg?&% kli f%lgymyg Omﬁpﬁgﬁe%%rtgldgﬁock. 17.
The met hod ofiecessaiyrin brdenie emsilose tieedesinéd émaure of thezolied YCMEB fareilatiquedus

systemis a bath d the. contacti st ep. conpri ses di ppi the textile
heo the: bat Naier s comlBingEtinda mate aféathing %0 s esaral miBoShwintousp Biche o
textile and plhgicammtmekdgtPreduli q,m,ptrr%.ses spraying the textile with the
aqueous system contai ning said %CMI’B ornmul ation. 20 19. The net hod of

claim 1, wherein Theprefered wates-solublehegaf the ineention vy de pyeparechfram thepsatar- t he

cont acti S C I ses_dipping . the Lunmber.into th h, ..an he et hod
Further gy RAERIRYY BRGng L tePMhnktet sde S st i sofoe A B bR 67t o,
20. The net hgd: bt edgdicsintide\whe hedt Bedliig of waskd kéilifg tge@edddshsing sdatity
contacting step 25 conprises spraying the lunber with the aqueous system

cont ai ni ng seduiprratas metheds kaqvanin thhiadustey. ffer sepling thrae edgesrthe wates- t he
t f dryi , . i , f
ol ot 1, et bt g M EHEL b duiing O GBRERLH TN Rorefidariohbg BRAINeat

aqueous syst ssglingstha feathhedge h&he chidkaesdsi ofa wdllegf tiowptet-sslabld bppiaigranfefromed or

plant into the bath, and the nethod further conprises the step of drying
the seedldr #odhe0 i PLpuarags, profarally ahyt 26 4@ S0 microns for reasons of solubility, and

most preferably about 50 microns for reasons of effective containment, rapid solubility

and machinability. Typically, the length of a water-soluble bag may range from about 6 to
18 inches, preferably about 8 to 16 inches, for reasons of automated filling and most
preferably about 10 to 14 inches, for reasons of fit within the dispenser. The width of the

20  water-soluble bag can range from about 5 to 10 inches, preferably about 6 ¥4 to 8 inches
for reasons of automated filling, and most preferably about 7 to 7 % inches. The water-
soluble bag should preferably have a dissolution rate ranging from about 0.5 to 30
minutes at a water temperature of about 5° C to 85° C and a water pressure of about
25-30 psig.

25 As discussed above, in order to protect the water-soluble container from
atmospheric humidity during storage, shipping and handling, a water impervious
outerwrap can be provided. For example, a re-sealable zip-lock outerwrap may be used.
The outerwrap helps prevent damage from atmospheric moisture such as high humidity,
rain and dew and from accidental contact with water by splashing or wet hands. This

30 water impervious outerwrap can be provided for either an individual water-soluble bag or
a group of bags, whichever appears to be most desirable for the individual case.

Preferably, the water impervious outerwrap is provided individually for each bag for
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-40 6 August 2002 22. The method of claim11l, wherein the substrate is a
seed or plant, the contacting step conprises spraying the seed or plant
with the aqueous system containing said TCMIB fornul ati on, 6adnagush2002et hod

further conprises }he step of drying the seed qr plant after the treating
step. -41  reasons of customer safety and ‘convenience and product protection. Once the water

enass Ao, ATBe A8 sherdin A St fyiofuidichtb i 7, 5000

. A&h. A&h. AU witet afitactjor pladed into the aqueous system. Additionally, a water impervious
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Materials useful as the water impervious outerwrap should preferably have certain

10 minimum properties in order to be successfully utilized as the water impervious
outerwrap. Preferably, the outerwrap material has a water vapor transmission rate
(WVTR) of no more than about 0.5 gm/100 sq./24 hours at about 40° C, 90% R H.,
minimum tensile strength (at break) of about 3000 psi.; a minimum wall thickness of
about 35 microns; and a minimum capacity of about 100 grams.

15 Bags to serve as the moisture impervious outerwrap are made by methods known
in the art similar as with the water-soluble film bags; heat sealing three edges except that
the films are typically cut to be about 1 to 3 inches wider and about 1 to 4 inches longer
than the water-soluble bag which it contains. A margin of the moisture impervious
outerwrap, preferably the side margin, can contain a slit which extends part way through

20 the margin to aid the user in opening the moisture impervious outerwrap. The fourth side
is preferably sealed by means known in art, such as a zip lock or by heat in order to

provide at least about a 10 mm margin.

Methods of Using Solid TCMTB Formulations
A solid TCMTB formulation of the invention may be applied in a variety of

25 industrial uses and processes for micréorganisr'n control. The formulation may be used in
place of and in the same manner as other microbicide formulations traditionally used in
the particular industry. As discussed above, such industries include, but are not limited to

- the leather industry, the lumber industry, the papermaking industry, the textile industry,
the agricultural industry, and the coating industry. The solid TCMTB formulation may

30 also be used with aqueous systems such as those previously discussed which are subject
to microbiological attack and degradation. The problems caused by microbiological

attack and deterioration in these various applications has been described above. The use
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with a solid TCMTB formulation, as described above. The TCMTB is present in an

amount effective to control the growth of at least one microorganism on the substrate or
in the fluid. As stated above, control of the growth of a microorganism on a substrate or
in an aqueous system means control to, at, or below a desired level and for a desired

10  period of time for the particular substrate or system. This can vary from the complete
prevention or inhibition of microbiological growth to control at a certain desired level and
for a desired time

Typically, the solid TCMTB formulation is added to a solvent to form a liquid
TCMTB formulation. Preferably the solvent is water. This liquid formulation is then

15  contacted with the substrate or fluid system for which microorganism control is desired.
Generally the fluid system to be treated is an aqueous system. By controlling the growth
of at least one microorganism in an aqueous system, the aqueous system is-protected from
biological degradation as well as the surfaces and substrates in contact with the aqueous
system. Preferred applications of this general method are discussed below.

20 In one embodiment, a solid TCMTB formulation may be used in the leather
industry to control the growth of microorganisms on a hide during a tanning process. To
achieve this control, the hide is contacted with an amount of TCMTB effective to control
the growth of at least one microorganism on the hide. A solid TCMTB formulation may
t;e used in the tanning process in similar amounts and manner similar to that used to apply

25 other microbicides used in the tanning industry. The type of hide may be any type of hide
or skin that is tanned, for example cowhide, snake skin, alligator skin, sheep skin, and the
like. The amount used, to some extent, will depend on the degree of microbiological
resistance required and may be readily determined by one skilled in the art.

A typical tanning process comprises a number of stages, including, but not limited

30 to, a pickling stage, a chrome-tanning stage, a vegetable-tanning stage, a post-tan washing
stage, a retanning stage, a dyeing stage, and a fat liquoring stage. A solid TCMTB

formulation may be used during all process stages in the tanning process in addition to
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tanning process or added to an appropriate liquor in an on-going tanning process. Typical
tanning liquors include, for example, a pickling liquor, a chrome-tanning liquor, a
vegetable-tanning liquor, a post-tan washing liquor, a retanning liquor, a dye liquor, and a

10 fat hquor. This method of application protects the hides against microbiological attack,
deterioration, or other microbiological degradation.

Generally, to prevent bacterial growth on brine-cured hides and skins the solid

TCMTB formulation may be used at a level of about 225-1150 grams per 1000 Ibs of
green fleshed hides or skins. A solid TCMTB formulation is preferably added prior to or

15 immediately after the hides to the raceway. To assure adequate mixing, the bags and/or
tablets may be individually introduced to the input side of the raceway paddie.
Additionally, a solid TCMTB formulation can be used to prevent bacterial degradation of
hides and skins during the soaking process. A solid TCMTB formulation may be used at
a level of about 450 to 900 grams per 450 kilograms of green or brine fleshed hides or

20  skins. Also, a TCMTB can be used to prevent mold growth on chrome or vegetable-
tanned hides or skins during tanning or post tanning operations prior to finishing. A solid
TCMTB formulation may be used at treatment rates of about 225 grams to 1360 grams
per 450 kilograms of white weight stock. Individual bags or tablets of solid TCMTB or
can be added directly to the tanning drum or vessel or dissolved in a chemical mix box

25  during the tanning process.

In a somewhat analogous nature, a solid TCMTB formulation of the invention

may also be employed to control the growth of microorganisms on a textile substrate in a
textile manufacturing process. Contacting the textile substrate with TCMTB according to
the invention effectively controls the growth of a microorganism on the textile substrate.

30 In atextile process, the combination may be used in similar amounts and a manner similar

to other microbicides commonly used in such processes. As one of ordinary skill would
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1t Lariove iﬁ%n'ﬁ%ﬁ%% Ic(a)daéd_ 0@%8;/% t e-b'z;t Og{agé})ga?y-pri%(r)ltooorlgxlri%g use. In the bath or
the spray, a solid TCMTB formulation according to the invention is added such that the
TCMTB is present in an amount effective to control the growth of at least one
10 microorganism on the textile substrate. Preferably, the bath and the spray are aqueous-
based formulations.

To preserve the value of its raw materials and products, the lumber industry also
must control the growth of microorganisms in order to prevent microbiological
degradation. A solid TCMTB formulation according to the invention is effective for

15 controlling the growth of microorganisms on lumber. Typically, a solid TCMTB
formulation may be used to protect the lumber in similar amounts and a similar manner
employed for other microbicides used in the lumber industry. For example, a solid
TCMTB formulation may be used to control sapstain and mold on freshly cut hardwood
and softwood lumber, logs, poles, posts and timbers. Contacting lumber with an effective

20 amount of the TCMTB may be accomplished by spraying the lumber with an aqueous
formulation containing a solid TCMTB formulation, and by dipping the lumber into a dip
bath containing the formulation. Dipping the lumber in an aqueous bath is preferred.
Preferably, a solid TCMTB formulation is uniformly dispersed in a bath (for example, by
agitation) prior to the dipping of the lumber into the bath or during an on-going process.

25 Generally, about 6 to 24 - 450 gram bags of solid TCMTB formulation are added per 100
gallons of water. This mixture is agitated vigorously until a solid TCMTB formulation is
thoroughly dispersed. Rates to be used will vary according to temperature, humidity,
wood moisture, storage conditions, etc. Under conditions suitable for aggressive mold
growth, the high rate mentioned above should be used. Treatment should be made as

30 quickly as possible after lumber is cut and always within 24 hours after cutting.

In general, the lumber is dipped into the bath, raised, allowed to drip dry, and then

air dried. The dip time will depend, as is known in the art, on a variety of factors such as
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5  lumber by a bath.

A solid TCMTB formulation according to the invention also has uses in the
agricultural industry. To control the growth of microorganisms on an agricultural
product, such as a seed or plant, the seed or plant may be contacted with TCMTB in an
amount effective to control the growth of at least one microorganism on the seed or plant.

10  This contacting step may be accomplished using amounts known in the agricultural
industry for other microbicides. For example, the seed or plant may be sprayed with an
aqueous formulation containing a solid TCMTB formulation or dipped into a bath
containing the formulation. After being sprayed or dipped, the seed or plant is generally
dried by means known in the art such as drip drying, heated drying, or air drying. For

15 plants or crops, the TCMTB may also be applied using a soil drench. Soil drenching is
particularly advantageous when the microorganisms of concern inhabit the soil
surrounding the plant.

Yet another aspect of the present invention is a method for controlling the growth
of microorganisms in an aqueous system capable of supporting such growth. The

20 aqueous system is treated with a solid TCMTB formulation such that the TCMTB is
present in an amount effective to control the growth of at least one microorganism in the
aqueous system. This includes controlling, and preferably preventing, slime formation in
the aqueous system.

Examples of various aqueous systems iniclude, but are not limited to, oil field

25 waters, latexes, surfactants, dispersants, stabilizers, thickeners, adhesives, starches,
waxes, proteins, emulsifying agents,-cellulose products, aqueous emulsions, aqueous
detergents, coating formulations, paint formulations, alum formulations, and resins
formulated in aqueous solutions, emulsions or suspensions. A solid TCMTB formulation
may also be employed in aqueous systems used in industrial processes such as metal

30 working fluids, cooling waters (both intake cooling water and effluent cooling water), and
waste waters including waste waters or sanitation waters undergoing treatment of the

waste in the water, e.g. sewage treatment.
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11" &3, #1§) (V“g‘br@e‘rabiﬁg@gf@én@a thrJ)t?ghly:prior to adding the TCMTB in order to remove old algal
growth, microbiological slime, and other deposits. The system should then be drained,
flushed, refilled with water, and treated with an initial dose of about 1 to 2 - 100 gram
bag(s) of solid TCMTB formulation per 1000 gallons water in the system. A subsequent
addition of about 1 -100 gram bag of solid TCMTB formulation per 1000 gallons may be

10 made every 1 to 5 days, depending on amount of system bleed off and the severity of
microbiological fouling.

To inhibit bacterial and fungal degradation of the fluids or muds used in the
drilling of wells, a solid TCMTB formulation is incorporated in the drilling fluid at
concentrations of about 4 to 24 - 450 gram bags of Busan 1350 per 1000 gallons of fluid.

15 As disclosed above, a solid TCMTB formulation may be used to control sulfate-
reducing bacteria, slime-forming bacteria and fungi in oil-field water, polymer, or micellar
floods, water-disposal systems, and other oil-field water systems. Typically;the dosage
rates of solid TCMTB formulations range from about 1 to 4 - 100 gram bag(s) per 1000
gallons of water treated. Additions should be made continuousty or intermittently by

20 means of a metering pump at the free water knockouts, before or after injection pumps
and injection well headers. Alternatively, an intermittent or slug method of treatment may
be used when system is noticeably fouled, or to maintain control. For such an intermittent
or slug method about 1 to 4 - 100 gram bag(s) of solid TCMTB formulation are added
pér 1000 gallons of water, 1 to 4 times per week, or as needed to maintain control

25 A solid TCMTB formulation may also be used as an oil-soluble preservative for
the control of bacteria and fungi that cause the degradation of crude oil and refined oils
during storage. Crude and refined oils include, but are not limited to, olefinic, aromatic,
paraffinic, and naphthionic oils. A solid TCMTB formulation may be added to the oil as it
is being transferred from the shipping container to the storage tank at the rate of about 1

30 to2 - 100 gram bag(s) of solid TCMTB formulation per 1000 gallons of oil. Addition

should be made batchwise where mixing occurs.
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traditionally used in these various aqueous systems. The formulation not only protects
the aqueous system prior to use or when stored, but in many cases protects the aqueous

5 system when in use or in appropriate applications even after the aqueous system has dried.
When used in a paint formulation for example, the formulation not only protects the paint
in the can, but also the paint film after being applied to a substrate.

Another embodiment of the present invention is a method for controlling the
growth of microorganisms on paper or in a papermaking process, €.g., in a pulp or paper
10 slurry and on a finished paper product such as paper board. The paper, pulp, or slurry is
contacted with a solid TCMTB formulation in an amount effective to control the growth
of at least one microorganism on the paper, the pulp or in a slurry. The contacting step is
accomplished using means and amounts known in the papermaking art.
According to this aspect of the invention, for example, a forming web on a
15 papermaking machine (or a wet-lap pulp) may be contacted with TCMTB by spraying an
aqueous dispersion containing a solid TCMTB formulation onto the pulp after the pulp
leaves the presses in a papermaking process. Alternatively, a solid TCMTB formulation
may be added directly into a bath used at the wet or size press and the web contacted by
nipping the web to incorporate the TCMTB into the web with any other agents applied at
20 the press. Furthermore, the pulp may be contacted by adding a solid TCMTB formulation
directly to the pulp/white water mixture, preferably prior to the pulp reaching the
formation wire,
_ When treating paper (which includes paperboard and other cellulosic products or
substrates), a solid TCMTB formulation may be added into pulp slurries in the headbox,
25 in the substrate forming solution, or in the white water system to treat the water system
itself or for incorporation into the body of the paper. Alternatively, as with other known
microbicides, a solid TCMTB formulation according to the invention may be mixed into a

coating used to coat the finished paper.

Examples
30 Examplel
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following components in a V-blender (P-K blender):

Ingredients Wt % (final formula)
TCMTB-60 13.34%
5 Tergitol XD 1.00%
Casul 70 HF 0.15%
Sodium Sulphate, anhy. 64.30%
Hi-Sil 233 2.00%
Stepwet DF-90 1.00 %
10 Zeolox 7 10.00%

MTC (methylene bisthiocyanate) 8.20%

TCMTB-60 contains TCMTB and dipropylene glycol monomethyl ether.
Tergitol XD is a block copolymer of ethyleneoxide and propyleneoxide reacted
with butanol.
15 Casul 70 HF is calcium dodecylbenzene sulfonate in butanol solvent.
Hi-Sil 233 is a white amorphous silica (silicon dioxide) powder.
Stepwet DF 90 is a product from Stepan company, Northfield, IL. The generic
name is sodium dodecylbenzene sulfonate.
Zeolex 7 is a product from J. M. Huber Corporation, Havre de Grace, MD. The
20 generic name is sodium aluminosilicate.
‘ The solid TCMTB powder formulation was formed by chopping, in a PK-blender,
a solid rock-like MTC into a powder. ‘To the MTC powder were added the other solid
components including anhydrous sodium sulphate, Hi-Sil 233 and Zeolox 7 to form a salt
carrier matrix preblend. Separately, the liquid TCMTB was mixed with the other liquid
25 components, Tergitol XD, Casul 70 HF and Stepwet DF-90 to form a liquid TCMTB
mixture. This liquid TCMTB mixture was then added to the salt carrier matrix preblend
contained in the PK-blender. The liquid and solid components were mixed together for
about 50 minutes to form a powder. To ensure the proper consistency of the powder, the

resulting powder mixture chopped was for 30 seconds and then allowed to sit for 30
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5 blender (P-K biender):

Ingredients Wt % (final formula)
TCMTB solution 13.7%
MTC 10.4%
Sodium Sulphate, anhy. 62.9%
10 Hi-Sil 233 (silica) 0.5%
Stearic acid 0.5%
Stepwet DF-90 1.00 %
Zeolox 7 10.00%

The TCMTB solution contained 92% TCMTB-80, 7% Tergitol XD, and 1%
15 Casul 70 HF.
The procedures described in Example 1 were first used to form a solid TCMTB
powder formulation having the above components and weight percentages. This powder

was then compressed to form a tablet.

Example 3

20 A solid TCMTB tablet formulation was formulated as follows:
Ingredients Wt % (final formula)

. TCMTB solution 14.5%

MTC 8.2%
Sodium sulfate, anhy. 64.3%

25 Hi-Sil 233 (silica) 2.0%
Stepwet DF-90 1.0%
Zeolex 7 10.0%
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(from Ethyl Corporation) were not as good as Zeolex 7 in the formulation. However,
10 these products can work well if the concentration of Hi-Sil 233 is increased in the

formula. Hi-Sil 233 is a product from PPG Industries, Inc. (Pittsburgh, Pennsylvania).

Example 4
To assess the anti-bacterial effectiveness of liquid and solid TCMTB formulations

a “cocktail” of bacterial organisms was employed to best simulate the mixed microflora
15 normally encountered in these type of systems. The solid TCMTB tablet formulation
from example 3 was employed as the solid formulation. The TCMTB solution employed
was Busan 1009 which is a 30% TCMTB formulation and is commerically available from
Buckman Laboratories, Inc., Memphis, TN. The organisms tested were, Pseudomonas
aeruginosa ATCC 15442, Staphylococcus aureus ATCC 6538 and Escherichia coli ATCC
20 1224. Each organism was grown in Tryptone yeast extract agar (TGEA). For the assay
the organisms were subcultured twice (24 hour subcultures) in TGEA buffered at pH 8.5.
The assay growth from each organism was removed with a sterile cotton swab into a
s:aline (9 ml) test tube. Each bacterial cell suspéensions was standardized to a MacFarland
1 density. After standardization equal aliquots of each cell suspension were then
25 dispensed into a separate test tube. The saline cell mixture was employed as the inoculum
for the assay. One hundred (100) microliters was employed per 20 milliliters of synthetic
cooling tower water. Each biocide was prepared as a stock solution in sterile deionized
and water and diluted to added to the synthetic cooling water to the appropriate testing
dosages (10, 20 & 50 ppm). The formulation of synthetic cooling tower water employed
30 per liter was: typtone; 0.5 grams, dextrose; 0.5 grams sodium sulfate; 0.093 grams,

sodium bicarbonate: 0.17 grams, sodium chloride: 0.26 grams, calcium chloride: 0.29
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obtained, no differences were observed that indicated that the liquid formulation of

TCMTB/MTC was better than the solid formulation or vice-versa under the stated

conditions. Some variability was observed due to experimental error and possible cell

clumping. The solid formulation of TCMTB and MTC appears to be as effective as the
10  liquid formulation. The benefits of having a solid over a liquid formulation include

worker safety, convenience of use and unit dosing.
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L#10%VvE&' ( ) I 0{ 11&33333ddidg to the aqueous system a solid formulation comprising TCMTB
absorbed onto a water-soluble salt carrier in an amount effective to control the growth
of at least one microorganism on the substrate; and

(b)  contacting the substrate and the aqueous system containing said
10 TCMTB formulation.

2. The method of claim 1, wherein the substrate is an animal hide, a textile, a

wood product, or an agricultural product.

15 3. The method of claim 1, wherein the salt carrier matrix is selected from sodium
acetate, sodium bicarbonate, sodium borate, sodium bromide, sodium carbonate,
sodium chloride, sodium citrate, sodium fluoride, sodium gluconate, sodium sulfate,
calcium chloride, calcium lactate, calcium sulfate, potassium sulfate, tripotassium
phosphate, potassium chloride, potassium bromide, potassium fluoride, magnesium

20  chloride, magnesium sulfate and lithium chloride or mixtures thereof.

4. The method of claim 1, wherein the TCMTB formulation further comprises:
an emulsifier in an amount of up to 20 percent by weight of the formulation;
and
25 an anti-caking agent in an amount of up to 30 percent by weight of the
formulation; and
a biocidal adjuvant in an amount of up to 50 percent by weight of the

formulation.

30 5. The method of claim 1, wherein the TCMTB formulation further comprises:
a biocidal adjuvant selected from the group consisting of germicides,
fungicides, sanitizers, and oxidizing and/or halogen-release agents in an amount

effective to control the growth of at least one organism.
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formulation.

9. The method of claim 1, wherein the TCMTB formulation is contained within a

15  water-soluble container.

10. The method of claim 9, wherein the water-soluble container is a water-soluble
bag comprised of polyvinyl alcohol, polyvinyl acetate, methyl cellulose, hydroxyethyl
cellulose, carboxymethyl cellulose, sodium carboxymethylhydroxyethyl cellulose,
20  polyvinyl pyrrolidone, poly(alkyl)oxazoline, film-forming derivatives of polyethylene

glycol or mixtures thereof.

11.  The method of claim 10, wherein the water-soluble bag is selected from the
group consisting of polyvinyl alcohol, polyvinyl acetate and mixtures thereof.

25
12. The method of claim 10, wherein the water-soluble container is contained

within a moisture proof outerwrap.

13.  The method of claim 1, wherein the aqueous system is a tanning liquor and the

30  substrate is an animal hide.
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20. The method of claim 1, wherein the substrate is a lumber, the contacting step
25 comprises spraying the lumber with the aqueous system containing said TCMTB
formulation, and the method further comprises the step of drying the lumber after the

contacting step.

21. The method of claim 1, wherein the substrate is a seed or a plant, substrate, the
30 aqueous system is a bath, the contacting step comprises dipping the seed or plant into
the bath, and the method further comprises the step of drying the seed or plant after

the contacting step.
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22.  The method of claim 1, wherein the substrate is a seed or plant, the contacting
step comprises spraying the seed or plant with the aqueous system containing said
TCMTB formulation, and the method further comprises the step of drying the seed or
plant after the treating step.
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