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PCT/ US99/ 03942” SOLI D TCMIB FORMUJLATI ONS Fi el d. of the Invention The
invention rel woes42m a solid formul ati on of 2-(thi or yanoneteloyiussbinadse
benzot hi azol e (TCMIB) useful for controlling the gromh of m croorgani sns.
More 5 particularly, the inventd SO, JCMIB formnul ati on
where TCMIB i s absorbed onto a \A%@Pr&mbﬁgqﬁﬂfaq er matrix. A solid
TCMIB f or mul at i diieldbf the@nvemtioanti on is particularly useful in treating a
vari ety of systemnms expetienci ng unwanted bi gl ogical growth, particularly
mi crobi ol ogi cal growt _elrgg!mggp‘%@}ﬁs&ogﬁolfqﬂfgqlﬁwgpfg-ﬁthgeymomethyl&mk variety of
i ndustries are SyehidKikzole(TCMIE)Q8ERI T dhfrblRss thé %r@wﬁﬂﬁnﬂéﬁ&fg&ﬁﬁﬁs. More

m croorgani sns i ncluding, the | eather industry, the |unber i'ndustry, the

textil e i ndus®r ypartigylarly the inygntion relates tn & solig TGHETE fosmelation; where FEMIBAs . | n
particul ar, biofguld WQ&{)_ heC it itk B | ?Kﬁ‘h I sance or
problemin a w d%%qér%ggcﬁe_s 0 J“’gg’llf‘é%ts I ndustri éﬁS”@‘{/g errs%@"g%ﬁgﬁf)? 8, bot h
m crobi ol ogi cal isvedtionsis pasticuldrlygisefisilin freating a garietysof Gpstesmsckxpariehding vinwantedi | dup,
of m croorganis L. extracel l.ul ar. substances, and dirt and
debris. The orgﬁqlﬁéﬁ\%gﬁ'&gﬁyﬁﬁggﬁ °§}°61(§"th1 snms such as bacteri a,
fingi, yeasts, algae, diatons, protozoa, and macroorgani snms such as

macr oal gae, bar gc es, a mal |, nol lusks |ike Asiatic clans or Zebra
Mussel s. Anot he ' foul i ng phenonenon, that of sline
formation, ogEUrs i NAXRried @PRANEES YolsBbIBet toobrobiEmd b %'Eg in
fresh, brackish or salt, \/\t/g_ter systens. "SI i(r?r*é gigrﬁs%c?@%%ﬂmt d g’gosi ts of
m croor gani sns, Mipngerzgmsmyineluding the leatheripdpnstng thetlumbey yndugteys thy rextileliuinstyy,

t api oca-Ili ke, or . . ristic. undesirable odor that is
di fferent from tﬂﬁa?é g?l t ed%gﬁg%ﬁgg%%ﬁ?ﬁwtﬂ pcaﬁnclufar, bqu@ag. %ﬁ@ic’g‘mﬁ

mi croor gani ss  ifenliog,\ieal pérsistedtinnisanke ompboblemn irce widp wiridties dfMqubofid igduRial Speci es
of spore-formn nd ore- 25.formng, bacteria rticularly capsul ated
forms of bacter %tyf?m ﬁ&é@% ofh @&r"g’f‘i“f%‘g@'@m nggtfﬁ‘é’c“géﬁ%‘%&ydhe
encase the ci | uildob] ofmicio6fpRslinth facroBraatinsd, extabettier fublaibey) bt @rtRagt er i a,

filamentous fungi, of the nold type, yeast, and yeast-Ilike organisns.

Bi of oul i ng, whi CROTHF (L ﬁ%é@jﬁfaﬂé%o%&ﬁ%ﬂem%wwumbmﬂa:m, Yeesel f as
a 30 variety of aaad ko, potizbe, afd h?&?orgim s%ﬁ&sﬂstnﬁggﬁgﬁ, Qa{rﬂﬁieh(gagd gmall
or c g I'Ng. rtionally,

obj ecti onabl e odors, decreased pH co ange, an
degradati on of #wliugkslikeAsiatigslagnor 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 eavelop 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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can cause fouling of the related water-handling system which.may include,

for exanple, cooling towers, punps, heat exchangers, and pipelifes, heating
systens, scwoOBMIzY systens, and other simlar systens. Bi pEusdmspsran have
a direct adverse econom c inpact when it occurs in industrial 5 process

waters, for e | 1. i al workj.ng fluids, .or other
recircul ati ngégmgalésg fglghggg?}gxeggaé as{ 3 oggé%gﬁﬁ ’B@FW@R&%&”&?‘&T Stile
manuf act ure. tdolingtovwens) purops, beht exvharigery] aall pipelitids] Wegtisy sybtesls) strabbig pr ocess
waters can interfer i,t h .process operations, |owering process efficiency,
wasti ng energys{ﬁs}g@f‘ﬁﬂ“ﬂgﬁihandl ing system and even degrade
product quality. IBiofouling canh@ve :HiR6IUdOers€ERhbmiD iFHcEWheMBORIR itR@shdad POver
plants, refineries, chegical plants, air-conditioning systens, and other

i ndust ri al SopBAPEISE FRETS oL KAl ip ceplmg ratess. mstd) {5 omothersecinilating ne
organi sms  ent faler§Gteins MBh @S okd e nﬁ%ﬂ%?&nﬁﬁm?? {ex@l$ 8! FoP" 9ani sms

fromthe systen's water supply co "y contam nate these agueous systens.
The water in eanémiles, biologicalfowling of industrial pratess vateresanddterfore with pricess 15 nedi um

for these org Aedab| lL.otrapi c_organi sns flourish.in the
towers. O her@]%?agfgg?’érrs g? E@%%‘?‘@of"&sﬁﬁ%ﬂ%’g Hﬂlﬁéﬁﬁ’%ﬁ?ﬂéﬂ‘%"&&er sunp,
pi pel i nes, hegstemxaidavegedegrade produttfquality. control | ed, the resulting

bi of oul i ng,can pl t he towers, block pipeljnes, and coat heat-transfer

sur f aces %"t h Iaylel‘%§ e’éﬁ“_‘piq’ F%’“ﬁﬁvﬁt%fﬁ?msb‘is?d 1B g i, refieries,shemisalt s pr oper
oper ation, r eplagssiraomditictingaybtbhi, QAE ythar itdusBRl iofPfr&ubdihy Rhictifel Y. 20

i ncreases the .costs of the ogverall process. Industrial proCesses subject to

bi of oul i ng al &pfopkng REeklems, Yirbome;gsganisms entrainedifrpm enoling owstsiap welaper

paper boar d, eysterbafid ofghkidsink & : | St yl\?;ﬁi'-l [.d non-woven
textiles. Theseeﬁ ndusotri al p?ig?es es ggﬁgrrgﬁpi "ﬁ’em rn%‘ioa e aEtertfgi;ée‘garmunts of
wat er under casequsisyiems,The wafeninosuch systes genenlly fpravides andsicellpnogrgwtti sns. 25

Paper machin : . n . .arge. vol unes, of. ,water in

recircul ap anﬁ%?lisr{?gor?sq@gﬁgg@sﬁh%‘gbﬁé{%}&% ce%ms"*ﬁ]@“‘f'm%‘é’ﬁmf’ﬁs'a paper
nmachi ne typi c@thesorganismsignow ardnyd caloniaé suth aféaods the towetisunip) pipelines, hidir ous
paper mal ci ng sql.ids I.eh nmean hat fqr. each ton of paper al npst 200 tons
of water pas sexfoiharngﬁéhew r@“ﬂé&%@?& tﬁﬁ)??‘ﬂmse‘rlﬂ'{gghm!ﬂ“s g@i‘?‘{{?ﬁ:zﬂ% in the
white water spipdines addiohthestirfistes WitaOekbwitll 1096k S 6T i€ Sld Jther bR Hats0 medi a -
for biofouli nﬁ}im' croorgani sns. , That growh can result in the Tormation of

slime and ot hETS RFEYRYLS Areper Aparation;Resduses copling eificigrcy and, perhapsymereimpartpntly,
equi pnent zosmeﬁémgu&&mmveﬁmpyocg@n interfere with water and stock

fl ows, but when | Qose, can cause
Industrial processes subject to biofouling also include papermaking, the
manufacture of pulp, paper, paperboard, etc. and textile manufacture, particularly
water-laid non-woven textiles. These industrial processes generally recirculate large
amounts of water under conditions which favor the growth of biofouling organisms.

25 Paper machines, for example, handle very large volumes of water in recirculating
systems called "white water systems.” The furnish to a paper machine typically contains
only about 0.5% of fibrous and non-fibrous papermaking solids, which means that for
each ton of paper almost 200 tons of water pass through the headbox. Most of this water
recirculates in the white water system. White water systems provide excellent growfh

30 media for biofouling microorganisms. That growth can result in the formation of slime
and other deposits in headboxes, waterlines, and papermaking equipment. Such

biofouling not only can interfere with water and stock flows, but when loose, can cause
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- 2- spots, holes, and bad odors in the paper as well as web
breaks--costly disruptions in paper: machi ne operations. Sanitation waters,
li ke industri YO¥B¥dss waters, are also vulnerable to bi of RCA/PIG0IMA its
associ ated problens. Sanitation waters include toilet water, cistern water,

septic 5 water sp@qoﬁgmdtdd%ﬁm%aﬁt@ﬁsﬁér as Qéﬁb%e&st--@stl%isﬂfpgm%fin é%h%érl y

wast e contained 1n sanitation waters, ese water systens-are-parti
susceptibl e to baghgaaperaons,i qui d fornul ati ons, containing the nicrobicide

2- (t hi ocyanonet hyl t hg0).: . | (TCMIB) .. are kno in.the.art. and
have often been usedsﬂm%og%%%’ mé%%drsg'vaé%rt “Br %)'FtS 1'*55%’5? %qr%be m?’???? 8F ng
bi of i I m and sl i amd ifscassomiated problemsa §aritaticn wters fickide foflet Wk Foigt e watel sefrice
concentrates offer the advant age of easy applicatign but suffer from

i sadvant ages | HEISGARTEBE BRI MAters, e 10 s pature ok dhe agtedontaigedm
tenperatures, f gutaiiradsdhesé Wabiyltathd 28 patkicidd saschinbf tb BOFGRAENT -

Addi tionally, as concerns about environnmental protection nount,”efforts are
being directed to r e fRymulaionsfoataining thy misrobiside 3r{thiosyanamethyitlin)oC) of
bi oci des used i geubifii lgsm ' | 0 stens. 1
~Solid fornul atigensa%lra%é/ig e nan)yggg\&}%%g%ésﬂoa\?ngr ‘°‘|°ql%|“§¥ c‘)lls%ﬁtloé”l’ rlls(?.r One
such solid for nptewent biologialderding, itmbulinigrbidfil and ditne fsrmiition, I 2bheous Sfatems.

i ncor por at ed by ence rein in i ntirety. In U'S, Patent No

5, 413, 795, ;ios oFubgf%’)ﬁ%"’f"gEr?ﬁ?"g?’“ %5 ‘Kﬁ%‘%ﬁﬁ@éﬂtﬁéﬁﬁgﬁwwﬁfﬁ“ﬁb@bf‘}ﬁ?@%t 0 a
wat er i nsol ubl edissdvarflagesinclading Meinp sifif friftatied, Bdeip! ot Bold Rinfperalir&Y fRlfoddraicased
stability and reduce ,exggﬁure_ to 20 chem cals, solvents, or vapors. In a

solid, differenPrefiRAtOR PEtRE activpipstsdient, Addiionally) a5 cernetsis gbant gpdroamentadh a
conbi nation i N grotdefidd Moukt ifOditeBLR L ons. and L | oss
of activity. Us?rr? a sp?j d%rrt%rnﬂége%%m caﬁ?gl?cﬁr{gﬁgﬁ%&c% o?‘%gemﬁé;ﬁ:oljg%n
packaged and sh fibjpcideswsedindhn teastment ofiodustriaaquénns systends. | i qui d

formul ati on Sol i d . ' nt ai ned w.t.hin t er-sol ubl e
backag: ng. 2811 d.f or'om FmfafondBishick Ay kovilRbd ol ohialSie, OnF B i ng
the |iquid spilsaliddorowlationis desaribred ithU SaRateg Niu 5,408 795D ingsrpb@ited by Aefetghdeng. At
the point of usg,_.sol.jd fo Ywal SqQ. ot f ddi tj onal advant ages over
liquid formnul at ﬁ%ﬂ%’.n lé(ﬁ‘ﬁ“&{yﬁ? ﬁg B%W?\Ifegﬁﬁ’?&dﬁé‘i’m&wg"’ﬂ‘l‘ﬂ*‘f‘?ﬂ%el i very
syst em whi ch ai ﬂﬁdéh&ﬁiﬁngCM'ﬂB' amleorbénl?mwa%ﬁnb&msoﬁa)kdﬂeﬂ trns of
wat ertreat ment chem can e

\ﬁgll fsérrmﬁateda so?ng 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 chemica! 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.



30 formul ated to provide sustained or prolonged rel ease of chem caks to the
agqueous system - 3- Summary of the Invention The invention answers the
probl ens arweisvgs2ir om t he use of |iquid mcrobicide formPGHUIIHEINMN
providing a solid TCMIB fornul ati on which mnimzes user contact and is

nore readily g +thefing@kibgl TCMIB fornul ation of the invention contains
TCMIB 5 adsorbed onto a water-soluble, salt carrier matrix, with the TCMIB
present in an anouifhe invéntion answersdhaproblems arising fipmothe hseff liguid mécrehicidme

m croor gani s . 55?1@' |+ “’R‘i?fB Eﬁm ‘%'!E!ﬁ'”’m% ' gtga d

addi tives rra;]f%rﬁiéggge H%%Jrl%%&gf@g into g&@o g orr?uqﬁlgéartcclbon oawt he

i nventi on. | nismereeéadily peatkaget) 0 Al soiid TCMIBcfofmulatioh @f the inventivnaiontaink FCMTBCMI B
and one or r t her, m crobicides.(e.q. t hyl en .St hi ocyanat e 0)
2nd 20 v et et wER bl st el R TR PSR @3Ristighel
the wat er - sol gffectivéfd donfrol thé growtibfak least bie miceddtganishgl prfdnably ifllad bqebas de are
present in a conbined anti 'g{eobi al. amount effective for. the control of at

| east one mi cEHHIRa crqbisides prdpadditives may alsrbs mgprropated intpasolih ACHHP pe

made by m Xi NorkizMEEh B hBirdetSh Ol Sl Femialrbent 2he foftfuldiith cbitahPod! M 3
powder. When m xing the TCMIB and the 15 salt earner matrix, the TCMIB may
be in liquid ISMTReR] enetarmosspthergaietopisidentgig, imethyleng bisthiogyangte AMIE)) and The

powder nay,be L i £ . TR 9}{&1? t esired
particle s}éz)e.aq{a?é}t%@’%{jsgté%rg&edei ;si |ir'g§?{e '{‘%e sggi&%&]’gﬁﬁgpo o s&é’?’%fﬂgt i on
may be tabl et icarsidr matrik 0The ZCVAR antl othEhmicsabidide dropresantihiacombiméd t he | nventi on
may be used in a wde variety of biocide 20 | ications. .Accordingly, the
i nvention al 8"t @?’P‘B‘“&_ef#ﬁ‘ r?’ﬁ@'&ﬂf?ﬁ%?&?‘ﬁ’ef’ﬁ‘@ﬂm of at | east
one mi croorgani sm TThe soli ifétiulhtiond oF tiRf imehtiorPdactR ifade BY HibeiR TEMTBAWH £ul ar,
the nethod controls the growth of at_ |east one_nicrogQrganismin an aqueous

system by t r eZtassoliblectylh cyrier matex i form o Rowdero When misingshe JCMATrdshe
conpr i si ng) sT OB 266 MdnBd o s Walk BE hﬁﬂ#&%ﬁ% flﬁi?éth&ﬂtrdaﬁfer MRkl 1N an

amount effective to 25 control the growth of east one mcroorganismin
t he aqueous sygenesally ajsalid nBherpowdermhayherasanulatedhif ngcgssety: fogeduce thetpewdertoa

oL O COTBAR B W sl S8 TR
treati ng a sulbstabletieedto forond tablet.t he grow h of at | east one

The solid formulations of the invention may be used in a wide variety of biocide

20 applications. Accordingly, the invention also relates to a method for controlling the
growth of at least one microorganism in a liquid, preferably aqueous, system. In
particular, the method controls the growth of at least one microorganism in an aqueous
system by treating an aqueous system with a solid TCMTB formulation comprising
TCMTB adsorbed onto a water-soluble salt carrier matrix in an amount effective to

25 control the growth of at least one microorganism in the aqueous system.

In another embodiment, the invention relates to a method of controlling the
growth of at least one microorganism on a substrate susceptible to the growth of
microorganism. The method of treating a substrate to control the growth of at least one
microorganism involves contacting a liquid system with a formulation comprising -

30 TCMTB adsorbed onto a water-soluble salt carrier matrix to form a liquid TCMTB
formulation in amount effective to control the growth of at least one microorganism of
followed by treating the substrate with the liquid TCMTB formulation.



m croorgani sminvolves contacting a liquid systemwith a fornulation
conprising 30 TCMIB adsorbed onto a water-soluble salt carrier matrix to
forma |iqui dwdGhHB1f ormul ati on in amobunt effective to contPCBUSIMEIGr owmt h
of at |east one m croorganismof followed by treating the substrate with
the liquid TCMIB fornul ation. -4- Bri ef Description of the Draw ngs Fig.
1 is adiagramof the results obtained in Exanple 1. Detail ed Description
of the | nventi oBdelBeseriitiodiofithe Drokingshe | nvention relates to a solid TCMIB
formul ati on useful fgr 5 controllin he, gro of .m, croorgani snms. The
fornul ati on conpri seS¥ g“&ffgb‘?gﬁ}&fgﬂ&ff‘f}b mﬁ%ﬁ%ﬂ%bl e, salt carrier
matri x. The formul ation contains an effective amunt of TCMIB to control
the growth of at |east one mcroorganism Solid TCMIB fornul ati ons of the
i nvention are p&letailedDescriptionofthelnventionont rol 1ing the growth of .

m croorgani sns in an Hﬁ%ﬂﬁn ' 1 | t he
probl ens 10 associ a?g‘g W t eziqycro o) gaﬁﬂgeg::esg%% %pl)\g?%?({:u aa{ru?ny&'?ﬁ)fsag
descri bed abdve cofixiingithesgrowthnod micomrganismso Tbe fopmtlatinn camprists TCYERcatistrbedw.

An "aqueous system'’ taji.n ather .ligquids or. conponents. in additipn to
water. A solid ‘Pégrﬂq%%/sﬁ@ﬁgt%ﬁ”ﬂ%r TR ﬂ%jfetﬂf“?“g%w é}B'B'és N%F%Ee%g‘%ﬂttgf a
powder or a tablreMTBtd coatr6lithdBywihcoriat leh bsinisiotgahikg! BalidTDCMEBCONPr essi ng

the powder. Due to their ability to disperse quickly in an agueous system
15 and their |é@yu@8grtsm§tqsﬂ%ywatarw1ﬁymef 1 gy Genfrallingfhe 8708 efener al | y

preferred. To C%&r&&hmﬁéﬂ%_iﬂ&@ﬂ&:@ou@gyg n, 2@ astBSucthl OF M%@&%ﬁ{%ﬂi@nﬁo' id

fornul ation conprises a_m crobi oci y effective anount o ,
pref erably alP amssaeiated with mingotiiologicah growth, Dartivplarly these descaosh dbgvedExgmplesels ed

on the total wei e L QM. re Jrefer $h f
TCMIB ranges frc\)'%lﬂ%“s? %uehgﬁﬁ%}, %Leﬁlgér}lg%gb%ﬁagf éolr?1 a‘g%i/eo'g%éy&wopn %&. 0 g‘%&%}by

wei ght and nost liguids arcainpynehts dmaddition t@@8feh YA velid JICMTH Fermbilation df ale inventien/
contain from about ,40% to abgut 99. 9% by, wej of the salt carri.er matri x
Poned On ho & oty b e Brs BF ¥ pravieh or bl b hbiet B e prpred oy SORHETRE of

salt carrier rratcsxhgfregsa@g@wwdemm% tRir3BilityGo dRY@SE i@ﬁ:ﬁiq%cﬁiﬁ Isystdmi,om 70%
to 95% by vveight and nost preferably from80 to 95% 2 According to

the present }hvend theinlesseostly Mepamtionpowderfarmplasionparggenerlly pigfirsdh on a

To control the growth of at least one microorganism, the solid formulation

comprises a microbiocidally effective amount of TCMTB, preferably an amount ranging
from about 0.1% to about 60% by weight based on the total weight of the formulation.
More preferably, the amount of TCMTB ranges from 1 to 40%, even more preferably

20 from 5 to 30% by weight and most preferably from 5 to 20% by 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 6§0% to 99%, even more preferably from 70% to 95% by weight and most preferably
from 80 to 95%.

25 According to the present invention, control of the growth of a microorganism on a
substrate or in an aqueous system mieans 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

30 cases, reduce the total microbiological count to undetectable limits and maintain the count
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substrate or in an agueous system neans control to, at, or below a-desired
| evel and for a desired period of tine for the particular substrate or
system Thiwozsmszrery fromthe conpl ete prevention or i nhPduwS9ep39ex

m crobi ol ogi cal gromh to control at a certain desired |evel and for a

cases. reduce™ i 101 » Rebe BB fime ARRRENY B s TORBR oIRAPRRY g

mai ntai n t he ofthainveriion maybe uiedad piesered a ubstrate arisgstethi cant period of tine.

Accordingly, the solid TCMB formul ati ons of the invention may be used to
preserve a substrate or system TCMIB The m crobicidal properties of

2- (t hi ocyanongtiig hi o) benzot hi azole (TCMB) 5 are well-known. TCMIB has

been used for 1 ndustrial mcroorgani smcontrol for qver 20 years. TCMIB is

known to be usef ul Themigtahicidal arppegties oF ¢-dthiogyanamretinyittio)benzothiarole (KCMEHR ou s
systens. The &gm%wﬁnwmbeén &é&ﬁphﬂﬁﬁgﬂgﬂﬁbé}%}rﬁiﬂd FO Qg zol e
e and a preservative 1s described in U'S.

as a m crobicli ] I | atent's Nos.
3,520,976, 4, 9&8s. IO THus&eewnBiibe usefBlds caurplling dacteriagad figgbin vari@Beq®P8s and

4,479, 961 which, aiv h ' [ CJ . rties of

2-(thi ocyanonﬁsﬁ’%st ﬁ?’%?’%g% Lz‘%?'hﬁ?lélz’%ﬁ og.z m%&%ogﬁgﬂ@lgﬁ‘%g&g?&ﬁe 57 these

patents are | mispcddaindd preserativeliydasaibed md.S. PatertéiNbs. 3520,076 14293 560/TB i s a

pH sensitive ) B nmay undergo deconposition at a 15 pH above

8.0. Thus, |t2:%ggg$|]2geﬁ9;-g§/{[to enploy a solid TCMIB fornulation in a water

treat ment m'su,@m,bm/urm,aw,lan@ﬁ,wﬁmtwﬁem%mdaﬁms of P& fidPoLdicll pldp¥rties PH of
e

about 7.0 or less. TCMIB is also relativ y water insoluble (the solubility
in water is aBbut 0.033 g/l in water) and has a density of 1.38 g/hil.

TOMTE |15 2 Obl(ideDarchbioipERpiatle! FAFUIAIRRE Bt 4f @0kl | | ALl d form

when m xed wth an” app te anmount o ) readi |l y assunes
an oily gl obukmrindorpomatedhheneit by reference inftheir éntiréty enul sified. TCMIB is a

heat senst e COTRERD ol Al LM OLEAFR S b e 1, e
f or mul at ediSapHlayjowes8.@inThus)it sipkeferhddao emplog a solitl FCMTB dsrmlation ivawatered
product . TOWIG I, cormet el al| ¥ @uabl Ol Gor Q! meimBbdbny M@ ok T &1 NS
less. TCMTB is also relatively water insoluble (the solubility in water is about 0.033 g/
in water) and has a density of 1.38 g/ml. TCMTB is a solid in the pure form at room
temperatures and in liquid form when mixed with an appropriate amount of solvent.
20 TCMTB readily assumes an oily globular form in water even when it is emulsified.
TCMTB is a heat-sensitive compound with pure TCMTB forming a solid at room
temperature. Because of its relative insolubility in water, TCMTB has been formulated
mainly as an emulsifiable concentrate or as a water-based product. TCMTB is
commercially available, for example, TCMTB formulations are available from Buckman
25 Laboratories, Inc., Memphis, TN, under the BUSAN® 30WB, BUSAN® 1030, and
BUSAN® 1118 trade names. In a preferred embodiment TCMTB-80 is used in the solid
TCMTB formulations of the invention. TCMTB-80 is a viscose liquid at room
temperature and may crystallize at room temperature in storage. The use of TCMTB-SO
aids in the reduction 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.
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preferably not a nutrient for
systems to achieve maximum dissolution in a particular aqueous system. Preferably, the

]

=

salt carrier matrix is a water-soluble inorganic or organic salt or a mixture of such salts.
20 For purposes of the present invention, water-soluble means having a solubility in water of
at least about 0.2 grams per hundred grams of water at 20°C. Additionally, when
selecting an appropriate carrier, the carrier is preferably not a nutrient for
microorganisms. For example sugars, such as glucose and lactose, may not be suitable for
some applications as they are known to be nutrients for various microorganisms, e.g.,
25 fungi and bacteria.

Examples of suitable salts for the carrier matrix include various alkali metal and/or
alkaline earth metal sulfates, chlorides, borates, bromides, citrates, acetates, lactates, etc.
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 chioride,
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the formulation. Suitable enmulsifiers for the s fornmul ati on
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i ncl ude, W&t surfactants and mixtuees thevgofa Phefiirabihethe emulsidier ip hmioni¢ esnoninic\dr asul f at es,
al kyl ether sulphopateg, al kyl phenol sul phonates, al kyl phosphates, alkyl
pol yet hoxyl at Fﬁ'@f(‘?ﬁat es. There are other 20 comercial avail able

products whi ch carSuitablk asieniv\®irfactants for solid TCMUB foxpduldtions inelade, but apd kot |
limited to, alkyl benzene sulphonates, alkyl sulfates, alkyl ether sulphonates, alkyl phenol
sulphonates, alkyl phosphates, alkyl polyethoxylate carboxylates. There are other

20 commercial available products which can work as well, including but not limited to, alkyl
napthalene sulfonates, atkyl sulfosuccinate, sodium salt of polymerized alkyl naphthalene
sulfonic acids, sodium naphthalene sulfonic acid formaldehyde, modified sodium or
ammonium lignosulfonate, fatty sulfoesters, fatty sulfoamide, Witconate LX Powder
(Witco Corporation, Greenwich, CT) and Rhodacal DS-10 (from Rhone-Poulenc,

25 Cranbury, NJ). However, the use of anionic surfactants which react and degrade the
TCMTB, such as small alkyl chain anionic surfactants, should be avoided. Typically, the
alkyl group in the anionic surfactant contains from 8 to 22 carbon atoms. Preferably the
anionic surfactant is a C,,-C,, alkyl sulfate, C,,-C,, alkyl ether sulfate and/or C,-C,, linear
atkyl benzene sulfonate with sodium salts. More preferably the anionic surfactant is a Cy-

30 C,, linear alkyl benzene sulfonate. Most preferably, the anionic surfactant is a calcium or
sodium salt of dodecylbenzene sulfonate which are commercially available under the
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or both terrmsna{m&fld,gn\ﬁﬁgnhm@me@{t&m.group. The nost preferred nonionic
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i ¥

with butanol which iZwittenamicarfetanis |thgsk whith can hederadlyhlescribaidsnane

Tergitol XD. 2Zw e B Sinfidtic e L | d gse whi,ch.can be broadly
descri bed as d\é\?%gté‘}iegggﬁ%?ﬂ'glqlﬂ% hrgﬁ' 2’“1&‘[‘}%[‘ }éf ?eﬁ?%‘{?m%%ﬂﬁd 0%?&%}1?%’(71 and
sul-f oni um conpoinvetich thealiphatichradidals cak bestaightchandi bahched aiil vigréit 61 (fiifie chai n

or branched andalyl\:'naq{cesh@sti rér?ts %ntgizri]seﬁ'om about 8 to 18 carbon atoms and one contains an

20  anionic water-solubilizing group, e.g., carboxyl, sulfonate, sulfate, phosphate, or
phosphorate.

Examples of amphoteric surfactants which can be used in the formulations of the
present invention are those which can be broadly described as derivatives of aliphatic
secondary and tertiary amines in which the aliphatic radical can be straight chain or

25 branched and wherein one of the aliphatic substituents contains from about 8 to about 18
carbon atoms and one contains an anionic water solubilizing group, e.g., carboxy,
sulfonate, sulfate, phosphate, or phosphonate.

Further examples are given in "Surface Active Agents and Detergents” Vol. I and
It by Schwartz, Perry and Berch which is incorporated here by reference in its entirety.

30 Also, many additional nonsoap emulsifiers are described in McCUTCHEON'S,
DETERGENTS AND EMULSIFIERS, 1996 ANNUAL, published by Allured Publishing
Corporation, which is incorporated here by reference in its entirety. A variety of such
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I ssued Dec. 30, 19/5 to Laug rough
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i ncorporated b efer aNGe: LN t ent i r.et eferre nent of
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oxi de copoigy rmrocﬂﬁlchdjﬂ:@desmhy represencfromi 0 tostpueso ﬂrﬁuﬁt Bsavhexgdloﬂuﬁmwet The

tabl ets of the_ invention nmay contain other cid nly used
in water treatWhPe ¥, they arspreset fomabogts t‘ﬂ"gP“te@ é‘ é?&?'gm)

fungi ci des, - sajhek hicPrndst ?eféawwémzlmaﬁ&ﬁlsorpeﬂaktoqmebﬁghﬂaaﬁvﬁ&qm eas wel |
as wat er cI arifiers. These 10 biocidal adjuvants may present fromO to

about 50 percé‘h%hWQ@P%ﬁbﬂéﬂn‘iHM¥§&|%GW%B@%$@WMVSG¢M@9% pr esent
from about 5 HenpR9 iy gghoﬁiéofﬁﬁe%ﬂ%sﬂs éilﬂf'erffﬁ QﬁthatﬂgTem‘B

preferably about 10 to cent. IOCI Juvants may be in a
liquid or %ol ioehefmmnoamjs msthtpsowé‘ﬁml?yfoam’el@iﬁqm Bi OCI dal adjuvants used in

e e, 05 oB s A bRl AL B 07
1,3,5,7-tetra-aza-adamantine hexamethylenetetramine, chlorinated phenols,
1,3,5-tris(ethyl)hexahydro-s-triazine, hexahydro-1,3,5-tris(2-hydroxyethyl)-s-triazine, 1,3-
(dihydroxymethyl)-5, 5-dimethylhydantoin, N-methylolchloroacetamide, and the like.

20 Hexahydro-1,3,5-tris-(2-hydroxyethyl)-s-triazine is available from Buckman Laboratories,
Memphis, TN as BUSAN® 1060 product, a 78.5 percent active solid formulation.

The oxidizing and/or halogen-release agents which can be used in connection with
the present invention include, for example, N-chlorinated cyanuric acid derivatives such as
sodium dichloroisocyanurate, N-chlorosuccinimide, Chloramine T. dichlorosuccinimide,

25 bromochlorodimethythydantoin, and 1,3-dichloro §,5-dimethylhydantoin.

Other biocidal adjuvants include potassium n-hydroxymethyl-N-methyl
thiocarbamate, a 30% active ingredient in BUSAN® 52 product, 30% active ingredient;
and MECT 5 product, a mixture of 2.5 by weight and 2.5 percent by weight TCMTB.
Each of these products is available from Buckman Laboratories, Memphis, TN.

30 Chlorhexidine diacetate, another biocidal adjuvant, is the chemical 1,1-hexamethylenebis-
{5-(4-chloro-2-phenyl)biguanide] diacetate available from Lonza Chemical Co., Fairlawn,
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Sui tabl e germ cides include, for exanple, formal dehyde rel ease agents such
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percent active solid fornulation. The oxidizjng and/or hal oggn-rel ease
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[ 5- (4- chl or o- 2- phenyl ) bi guani de] di acetate avail able from Lonza Chemi cal

Co., FairlaWd, additisgofthp enmpdranepss thezntifgngal properen afTCMIB andpsovidesysed.

BTC 2125MP40 prgdis .ai .qf xltcﬁﬁ .

al kyl di net hyl benzogm?{ljﬁoc t%%“%?%ﬁ%“é%@?é‘l;ﬂﬁet y?%?i")ﬂu ag%nzobél%‘%xgsn? um
chl ori de and i smelig pairslo 105 ‘Cprardtactsasity Gfi2 igirall At rodou temberatude it isla.yellowot her

sui t abl e bi oci dal , adj uvant..is BTC 11. lch has col ter 5 solubility
b to 1500 ppm S S8R SerRep o, Mk & frarfintanlR St il Lo ng
addi tional bi ocgredér thdj 100801 The dolubiliyCdf WMPQ inswaérds!$. 0 g endsie isasluble irsm6ds of hat

t hey do not _degrade the T%.bel w its desired bjocidal level. In &5
preferred e%oo?’ﬁ%’n‘&sfp"lﬂ?‘é it 1 PRI BELCSHTITRS 4 ARPIETASTRPOEAYS, howsygs MICvrp) |
which acts as_aginapédnRed i aikaline 3884 af SprRUGIRA 7150 c%n&ﬁhe:ﬂ i @FRferred to
formulation. The 10 addition of the MIC conpl enents the a%tlfungal i
properties of Teowiey sehd TEMIR foanulations eontsining MEC imwateieatinent systemiBaNing a
properties to | Tﬁ/ﬂ | a o Fj‘]ﬁﬁi- :.105 0C,
and a density }égf%g%t/ 1 .ﬁi{s%%%hﬁféé e’{'g/gﬁre%' isrthgls(gméﬁtgg owl@tr”?ﬁgl l'i ne
solid with a chawuetct gt allowing MTG to bdr@dedstoshemlid FEEMTBUfostulition vathowtehgeseat ur es

greater than,10 .r]1C. . The solubility of MICin water is 5.0 g/l and it
s sol ubl e ?ﬂ rr%s“b&é?llap solventé and em\Rﬂéers.

Other Additives
A solid TCMTB formulation of the invention may also contain additives known in
the art to improve the solid formulation itself, its handling, or its use in the aqueous
system. For example, additives such as wetting agents, dispersing agents, anti-caking
25  agents and anti-foaming agents may also be used. Examples of such additives can be
found in McCutcheon's publication "Emulsifiers & Detergents, Functional Materials",
which is specifically incorporated by reference in its entirety, Typically, additives may
each be present in the solid TCMTB formulations in amounts up to about 30 percent by
weight of the solid formulation. Some of these conventional additives are discussed in
30 more detail below.
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matrix. Us& ofi™epHan. oig anfi-caking agents may pgtias bindars, desiqepnss,or absorbents These j of
matrix to Its%ﬁcaiaagag&ﬁrm&%xa baklightly h))gh'(lislﬁopié oy BrasdabieiPpltsrd andmby Vi LY,

‘in the aqueous system For exanple,” gluconic acid, or its salts, may be

used i n a car ropger thewntake of meisture by the solid EEMIBlpramilationr Granular on powdee

el uded i : . e o e : _

exarpl . pol y BREACE b Salite {ebfes fbftter ol oo bl ol Bpreaellin
CHI TOSAN pr odacounténp &ngbiout3kpeneentlyeweighted the solisk fosmulation, mare preférably] GidiB

f | ati f.t 10, i tion. Th | - caki t t

bi nder o qbb; RS Sap ¥ BEeHE Ty vty B o Brend R ASR sBor 3 e A e

s:c ightly hyg[)qmmemt e | dn belectingargntircaking pgent torulsoaict dsan absdrbent thewhfi-etkiighre upt ake
of noisture by the

anti - caki ng ad@?ﬁéhaﬁgb%f%%&l{f% %@%‘%éfgﬂ%ﬂ&é’rﬁ?ﬁ{‘@%ﬁg %@358: gTsSe(er ;[ Ee

growth. Additionally, when used for its absorbent 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., CaSiO,, CaSiO,, CaSiO;), calcium phosphate (e.g.,
dibasic calcium phosphate, tribasic calcium phosphate), calcium sulfate, talc, fumed silica,
zinc oxide, titanium dioxide, attapulgites, 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,
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anounts up.to about 30 percent by weight of the solid formulation, nore
preferably, from 15 about 1 to .about 25 percent by wei ght, and npst
preferably fr®o®#Ril 5 to about 15 percent. In sel ecting RCTASSI/03842i ng
agent to also act as an absorbent, the anti-caking agent, should preferably

be both wat er - sgigibihe pﬂwars%rmsmtssmﬁm%ta an?@scfhﬁﬁ 63l7. 81" Gt bommercial
er

Addi tionally, when used for_ its absorbent prop ies, the anti-caking
shoul d be abl e s¥jcaRIpdusts; sughps %pma%t%?rscypn alsq IPWP‘HIthFQS'OBWS}“%V\Uer
as contrasted w alltntgmghe 20 formation of a npoist mass. Suitable anti-caking
agents are described in Handbook of Pharnaceutical Excipients, 2d Ed., A

- Wade and P. Wall er, Ahinosiliggieanti-daking agentdsrwbule,, forl@@riple, animipotmds baving the

specifically dn nits entiret

speot {1 cal | 4 TSRERRT L SAGY, G LSRRy bl £ uhEltiorld i S S

agents i ncl ude, nhiatofamynmthbraaigéﬁdnumtoa‘éomelsummsmhinfe@&:e&dnz%ht 12R) .
magnesi um car bonat e, nagne3|um

nagne5|umtr|5| I S|um oXi de,
silicate (e.g., m%&s ‘&‘@P?‘licé?tl%“ %ﬁ%@‘?‘ﬁﬂ%‘%‘i‘rﬁﬁ%@‘iﬂf’f%’é}t gypilableg| ci um

carbonate, cal ciry&ehubrifosiliGatds Qabbe crisBaltint’d, arﬁ@rﬁb L£ium
phosphate (e.g., dibasic calci umjghospr?atre c@gm c calcl um&ﬁ}msphat e),

cal ci um sul f at e patueglly-oconrring @luminosilieates or synthssically dertvied ek, for ehiawple,dd S.
attapul gites,, a A 1, 0XI 0S€

i cr ocryst al 14 ngygeéﬁ]ﬁoest)ggg’%%gﬁrgglﬂca&ﬁ&ﬁ&bgrf %P%?r”&ﬁs ex%r%?]?rg%pgd silicon
di oxi de i s Hi - SalumiB8licats anticaking agess 1h<ﬁucbrm6]itbe\u2e&ﬂﬂté]> (B), Zedlikd X, Aeoltk a3Ade)
powder havi ng an e.di anet er. of 0. cron sold b PPGI dustri es,
-12- | nc. 3"‘% Eﬁ‘g/ Ign ecgllyprfggeg "B?P i Wé‘f“@km sifiqats; is
6.5-7.3. O her ZeSTOET, Qipeddust ffdnt B NRERMECCSporatisil z&&ém&r&mﬁn@ t1oADf ¢ B9
al so be used in this apﬁl lcation in a simlar anount. Alumnosilicate

ant i - caki ng ageR¥3008& Pl a20% of 7.Qandan axerage narsislersize of 6 priorenst ftewss detegrined a
Na[ (Al 02), ( i e
nolar ratio 1:)3:‘ Ogﬁa%%eﬁlj@ I n thﬁgﬁge '&%ﬁt@gﬁ%blgg di%m%&' gﬁeof“g an
i nt eger from abearth fign mnﬁlhaﬂm%ﬁoldmb}whwhhudnghemﬂ absmpnonafrlmxchange
materials are comrer I These mno:llcat can
crystalline or anorp&htls)ﬂis{f‘ In ruc?iaﬁcg'aé’ﬁ%f CEN @‘8‘%’%&?&}% s%&?f'gq“??ﬁ’éeor
al um nosi | i cat esolmngugattlaetsnknm#ﬂmthﬂﬂ \Bbdnul&ﬁﬁshi\mrg diffaént bélors'chaPbe débd

E?g? gﬁrgg' 3 98?6 53 sqmguxgletf elrgnclesnlﬁ orﬂxd’agon% for Zx I di er%r?t lévr‘l,lsIott'%‘Cl(\a'Ir'pBI rety.

20 formulations having a certain combination of active ingredients, or formulations for use in
a particular aqueous system. Dyes or coloring agents may be incorporated in amounts
known in the art, for example from 0 to about 5 percent by weight. Examples of suitable
dyes for use in non-oxidizing formulations are Alizarine Light Blue B (C.L. 63010), Carta
Blue VP (C.L. 24401), Acid Green 2G (C.L. 42085), Astragon Green D (C.L. 42040),

25  Supranol Cyanine 7B (C.L. 42875), Maxilon Blue 3RL (C.L. Basic Blue 80), acid yellow
23, acid violet 17, a direct violet dye (direct violet 51), Drimarine Blue Z-RL (C.L.
Reactive Blue 18), Alizarine Light Blue H-RL (C.L. Acid Blue 182), FD&C Blue No.1,
FD&C Green No. 3 and Acid Blue No. 9. Additional dyes or coloring agents are
described 4,310,434 and 4,477,363, and in the Pharmaceutical Excipients, 2d Ed., A.

30 Wade and P. Waller, Eds., Amer. Handbook of Pharm. Assoc., 1994, herein incorporated
by reference in its entirety.
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alum nosilicate anticaking agents include Zeolite A Zeolite P (B), Zeolite
X, Zeolex 23A and Zeolex 7. In an especially preferred enbodi nent, the

anti - caki mgoehaazminosi l i cate i s Zeolex 7, a product fromPCT/USAY0BR4Rer
Corporation. Zeolex 7 has an oil absorption of 115 cc/100g, a pH at 20% of

7.0 and an aver -} | . 810 : ' =15 that
Zeol ex 7 perfor M"Pg?bggﬁaﬁ%a@étgrgﬁgﬁ@E%g’nth%:e{af’%}ﬁ%%% ?lrl]%d )

di at omaceouadjwants kndwrofor Merwith water tidatment tabl€is] Exewopldry alljiredntshincludej giter oi | - -
absorption of 130.. A sqolid TCMIB formyl.ation according to the.invention may
al so cont aj ffegotjynited fo’?gﬁ&q’%ﬁaeg%ﬁgbq@qﬁ Wﬁi‘r tf”%ﬁattg'rs?.ﬁe% nul ati ons

. Pavi nlg di ffafea?ﬁg a‘géht@,m?bn&wé,&?c. lE:adlptelﬁofﬁﬁlﬁlﬁ hdjmunf 'Tﬁhhgbfoizagtie#mmdldno a

ormul ati_ons or,exanple, different levels o , oJ. ations__
havi ng aspeﬁabla’i’ ﬁ“‘b‘gﬁ'ﬁ}‘ aﬂedﬁscapeéeﬂr%fwﬁmmgge ‘E?P‘“FB)WB{‘ Bhs for use
In a parti Cti*\ﬁ{terﬂfﬂdﬁn%ﬁch%ﬁﬁﬁ.%eé?fcﬁ%xﬁﬁplé@.QVPa&ﬂt RES§F7,108Yhepén | NCOr por at ed
in amounts known in the art, for exanpl'e fromO to abouf 5 percent by

wei ght . Exaingdrperatefl by raferempedn ighaatiretyor use i n non- oxi di zi ng formul ati ons are

Al'i zarine Light , Ik YP 4 Acid G een
2G (C. L. 42085) ,E@%@E@éﬁ;‘%}'(’ﬁ%.'&@ﬁfgﬁy%fé.&gﬁi?ﬁerdﬁﬁ% ani ne 7B
(CL. 42875) disivegratiomwhiiniad d&Rb afi @qleouysiemn oBfarsusddined release insthé dqueod3, aci d
vi ol et , a direct .violet dye. (digect-violet .51 Drimarine, Blue Z-RL
(L™ ral: By e R Ao e S ot e Mepte TR H e 16)
FD&C Bl ue Nprefefableiéfuetiissyitetibexpericatitlg froblémBlic michédiolshicalflllidg. onal dyes -or
coloring agents are descrjbed 4,310,434 and 4,477,363, and inthe
Phar naceut i §‘§FN'E>’3(‘I?’%S%deeszﬁc@ﬂ‘.“}"“ﬁ@‘_’%_ ofighesysiem oper tippg |Suptainedys _Aner .
Handbook o feaBiet P be used At useliek GrevedtUROF BOH:H BFbiNpibA klifPRGaI N 115
entirety. -13- en"a solid TCMIB fornulation is tabletized, the tablet
mi%l al so i naruselss systém suchds a veimmingpashpr § toilettank. \ﬁwwl thebiogidal pﬁamf ! t
t abl et s.,cEX s L g I 170 £ . ' rs,
bi nder s,lsgI? an sl?lm?%%@%?@@n [ g“ t%gﬁ?éﬁe\%g gr%ﬁ%h#ﬁ%‘? 6crﬁdé'&}eati ng
agents, st apiohtlzefimsicrootganistiixianp hgusoud systemnh Thelphoiceibetween thempasomeof i es t hey

add to a 5 _table nd . I cribed in the patents di scussed
above rel at ?@%&@lﬁpgc*@gr%p e(%){?seﬁ!btgéeﬁuﬁﬁagtuﬁeént' chem cal s. See, '
for-exanpl e, U. Fo édmtrehthe bive atwhich 4 1348 of therimiemtiondissolpesin e shubyusr ef erence in™~

its entiretg/y. AT B tabl et for,nul ati on of e i[nviﬁntlon mayhl e fornul at ed
for quick stem, a disintegration rate regulator (sometimes c a solubility control agent) may

20 be incorporated into the tablet. Disintegration rate regulators are generally hydrophobic =~ -
materials which retard dissolution of the tablet. In general, any compound which will
coat, trap, or otherwise limit the release of the TCMTB or tablet disintegration in the

aqueous system to achieve sustained or prolonged release may be used. Some
25 agent during the tableting process.

A disintegration rate regulator, or mixtures thereof, may be present in the tablet i
an amount from O to about 20 percent by weight of the tablet. More preferably, the
disintegration rate regulator is present from-about 0.25 to about 10 percent by weight and
even more preferably from about 0.5 to about 5 percent. Varying the amount of the

30 disintegration rate regulator affects the rate at which the tablet dissolves in an aqueous
system. In general, little or no disintegration rate regulator may be used in quick
disintegration tablets while larger amounts may be used in sustained release tablets.
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di sintegration when added to an aqueous systemor for sustained release -in
the aqueous 10 system Quick disintegration allows for direct dosing of an
aqueous syst ewoawab2nmy be preferable in aqueous systens exPERUSIHAIBHG

probl emati c m crobiol ogical fouling. Sustained release provides a

conti nuous dosi ng of . Lol s S may
be used for ext endedT htﬁ:ags\lfg#%t@ﬂ}%%&ggl#{o?%ﬁy 1(-))‘? %%%g?g%éﬁgt%%&gﬁ?k%g
aqueous syst em Eattytucids am composst nfp ¢hainlof alkyl@réups cartaitingifrom Gbone 4 td dbeub2ci dal
efficacy of 15 TCMIB. bot i ck disintegration and sustai.ned.relea

tablets can conf¥ nﬁ%&f‘%ﬁ%@mf‘ﬁ‘é’"ﬁe{ emfcdéﬁm%c@ ArodR gﬁf}'eous
system The chopdd d§theRriight e Blanched, iarabdd o ufliafirdtyd Sidiehén AGRAERC FatES,
depends on the particular use. - To control_the rate at which a tabl et of

the inventiof dpdidsgenssulyiexisias splidsessmisolidsoerdignidy laithe pressatinyention, thadatty
regul ator (somepdigsSs ‘itr)a;ﬁg‘te %&Uz H&'Jxﬂgta\é a%ﬂ&é'ggiﬁoﬁ‘%‘é‘ 158 e Qlso BEa

I ncorporated into the ta sintegration te regurators are generally
hydr ophobi ¢ nat lbiicshsonsild releasst agent while Sminingitiatatiét. Fhity acidsland their vargpusier al |

any conpound which will co [ .07 ot her w. imt the release ofthe
OB or 1 i ot e s Saftipol: Bfbmcals 188 A8 RS gl AFSORREE i e
or prol onged rel eascFapmyciewhicieslay K3qi3d id it piésetiimiention ifichide, bue greInot lmisedmay
al so beneficjally, serve, a lubrjcant or mpld re|] ease 25 agent .dyring the
tabl eting pridc e%“st.’“W"tﬂcéq? aﬁ%%wdoﬁn Ignic aeidl, palmiic acig, stopns g ’é’gﬁn’c‘tﬁﬁeof nay
be present in thg bRl R, lidbleiddti iRihc dldOMd byl #BRI¢acidOTREfAERGd DY wei ght

of the tablet. Mre preferably, the disintegrati'on rate regulator is
present from abégsivatiyep whick may beesed ip thepresent inysptiominglnde, fos examplen fafy weid

preferably fro %, i %&1 : Ga Iyl 2FHER : 30
di sintegrati onm?ag?e eaghl at%’rs’ a é:écf%ﬁ?ge rtg’ga\@ta}éo |%E‘H§’he tgm&eg&e
di ssol ves i n anfattysadamdoy Sty avid derivgtives may alsd be tsed For enample, sallowdattyadcids,n

rate regul at,qQr sed in,quic i.spntegrati.on taplets.whileg |.arger
ount < ey e G EHIY G a7 SRpof ol g2hy N iR PR e By sl il

di si ntegration pmieat inegtibst Dérivatayes BEthese ity a¢idafiktred naf aldebd v8ad; foreexahpla,
fatty acid. Fatty ,agids are conposed of a chajn of alkl oups cont.ai ni ng
from about 4 to2HEeRFvauves shop g dimetylamidedeniatiyesofdsfl ?Jﬂ%’g‘{ or PR Plave a
term nal car boxmmgii d group. Fatty acids may be strai ght or branched,
saturated or unsaturated and even aromatic. Fatty S acids glenerally_ exi st
as solids, senisol i danegseup ofpeafereed disintagiatiop rase regvlatiorpasg thpssielatedito stegricy

20 acid. These include but are not limited to stearic acid, potassium stearate, magnesium

stearate, polyoxyethylene stearate/distearates, polyoxyethylene-2 stearyl ether, glycery!
monostearate, hexaglyceryl distearate, glyceryl palmitostearate, and sodium steary!
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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acid or its derivative may act not only as a disintegration rate regul ator
but also as a lubricant or nold rel ease agent- while formng the tablet.

Fatty aci dswaRehsfafyei r vari ous derivatives are wel | - known wtreusswess® and are
avai l abl e from a nunber of suppliers. Fatty acids which nmay be used in the

present invention clu but are not c acid

decanoi ¢ aci d, (#é’ ngeﬂp&enggqﬂal mmof P y?(g?age esgﬁr%éwﬁseégﬁ&th rp%?‘fﬁ? oleic
aﬁi d],c oleic a;geﬁned dlﬂﬁdeg‘aﬁomtedegdlatml)mse p&l?Soﬂ)at@éifbrme 8ol usideeas i ¢ aci d.
The fatty acig rivative e use resen |nvent|on

i ncl ude, for mepmﬁ%?%f}% Gl Amaricas Inc “&Eﬁ"di’%‘ B1yaci d

al kanol am desestefrﬁhémaeadoﬁ@&ehs altmms&m)%aﬁgéﬂﬁfe &f 1\}’8510' ds and/ or
fatty acid derivatives al so be used. For ‘exanple, tallow fatty acids,

15 pal m ofl Praducp, a@vwat%ékm‘&%ﬁé% Pmduct),arplywrbﬁe 64 (BWEEN63Bsodustlof fatty
aci ds useabl e Derivatives of these fatty acid

m xtures nmay a W@obﬁbﬁéggwggaﬁnﬁ&& am de derivatives such as dinethyl
anm de deri vati ves Polyokyethylene ethém)\ya@ably thasehavingi alky| Eleia®GF abo@iten garbors  of
preferred disintegration,rate regulatars_are thos t tosearlc 20
aci d. These i #fdPUE"S, Lf? &F&sﬁﬁﬁﬁﬂﬁwﬁa ° F‘g%"fs&“ﬁleg‘

stearate, nagTREE Mﬁg@mﬂr&hﬁs infredsy the\ig tidphebivty oF ieleftict | Pblﬁdx?&hﬁéxﬁs

pol yoxyet hyl ene-2 ste et her, gl.yceryl_nonostearate, hexaglyceryl
di st ear at & %@rywva@aﬁ\'/ IefrpmdCLAmEtes Ingn Wilmiagtonn L o Exgmples g ethers

Magnesi um st egEiade betyl Rihes, RGithT &t L Pyl &t Vﬁnﬂrﬁé?}l‘%h@f grgetii L CO
Cor poration and I\/aldljeﬁ] kr odt Sblgm aerpjsé&]?em cal Eﬁi-y é p%leotyleg]e 25

st ear at es/ di setheir hstearylgther, 41@@1@8@’ &fmlp'@wghﬁoﬁymt@m dleqt¢amé
stearic acid gygi EQJy?etﬂ{ry 1RHiE,'s ethé}c 18%?21'%?%& l \ -E

i ncl ude, for exahple stéar 'stearat e, oxyl 12

stearate, pol myr lag@ etheraT mynstylpﬁie;;dml etﬂers’l stmrylteﬁ;er a&idxmlcdtl;eg&l 50
oL e 2o 18 VS o DA il kO A R
Cor poration, éth@kry setytiethrs 10 Mdarylatiset,ardles] etherplzdnam ether, 00 isohexhdecyirethes,
o um 1 aur yi 2ERFBH et 20 P eber B FORFBHPIENe. sorbitan esters or
pol ysorbate ester &)thmmgemonaae&égarat@é Which Rihy B §¥ef incRide BydPogehAed at i on
rate regul ators. These polysorbate esters are_sold under as
vegetable oils such as the STEROTEX product and Durotex product from Capital City
20 Products of Columbus Ohio. The disintegration rate regulator may also be a wax such as
carnauba wax, petroleum ceresin (available from International Wax Refining Co.,
beeswax (yellow wax) or shellac, (the latter two, available from Van Waters and Rogers).
Aliphatic amides such as cocoa amide and octadecanoic amide or hydrogenated tallow
amides such as oliamide may also be employed as disintegration rate regulators.
25 Polyethylene amides may also be included in a tablet as a disintegration rate regulator.

A particular disintegration rate regulator may be chosen for use in a tablet on the
basis of its properties, for example, ease of use in the tableting process and benefits to the
final tablet. The disintegration rate regulator of choice may be slightly, moderately, or
very hydrophobic depending upon the particular use. Less hydrophobic regulators are

30 generally used for quick disintegration tablets and more hydrophobic ones for sustained
release tablets. For example, sodium stearyl fumarate is less hydrophobic than either

stearic acid or magnesium stearate. Thus, sodium stearyl fumarate may be used to
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"TWEEN' products available fromICl Americas Inc., WI mngton,

Exenpl ary esters include pol ysorbate 81 (TWEEN 81 Product), SF Mrbate 85
(TWEEN 85 5 oodMdat), pol ysorbate 61 ( TWEEN 61 Product), ;!’ Hee 65
(TWEEN 65 Product), and pol ysorbate 21 (TWEEN 21 Product). Pol yoxyethyl ene
ethers, pref er abhyfedDfRath 87 difkBluBbikder GBRIs onhing Bostc z{cﬁrbr %@ﬁmﬁ. sharafO" €,
may al so be used as disintegration rate regulators in tablets of the

i nvention. TheseVixbiesaf disinksgration atewsgulatorsanny de used thy ashinyh 8 dpsited Jegsve afhe

et her. Pol yoxyet pQavailable fromIC Anericas Inc.

W | m ngt on, @g}oﬁp es of%ﬂi@s@{’ﬁ%rs I nclude 2 cetyl ether, 2 stearyl
ether, 3 decyl et herAﬁblbtaﬂ:ﬁMI[‘Bé‘mhmtatxozBmayisamtpﬂv&uthloeatmgﬁamwnyltheme‘ﬁpr3

stearyl ether_, 4 la ryI IS ce er, 4. steary
cther, 5 decy? R agabig A e e iy by it i e F Bk sl 1R X
stearyl ether, ol cohél, ®irke KandShd Mbre canveribnity | et her, 7 nyristyl
et her, 7 cetyl ether stearyl ether, 8 Iauryl et her, 15 nyrjsty

ether, 8 cetyl ether Regentady; &F‘W"Wt@m@&)’rWChé’tﬂ@rvemf@)PFﬁM‘FmﬁﬁeFﬁéﬁ 10
tridecyl ether e cetyl
et her, 20 |sohext%%ef§§/ ﬁggto ﬁ%ﬁ%ufoc& EEP&PEA&S h%%ﬁgz%llﬁogtlycﬁm "v}l?srm §9§
stearyl ether. Cnomsmtbnongle@fmamm (dqmsthecg‘.i;l caatdhsuguntmqumyombmténse)

i ncl ude hydr enat ed vegetable oils such a ct and
Durotex pr oddde TePEEi Aneg (metershg it BopR Crt B0, DG en o

di sintegration rthtse cowld elbpermit tiwyadaditioofupens ke sufabe of3abled infyarting addironal
petrol eum ceresin (available froml nternat Ke) aI X Refini nhg %#@beesmx

(yel l ow wax) or % ingdcharagtepistics oy the tablets,, Som °§°‘fsrt8ﬁ9%ﬁs ¢ magq

Rogers). Ali phatHeGn@ﬁfa&ﬁ&d%b’&i’ﬁnﬁ? t&ﬂ@&%@ﬂ&%&mﬂet%&ﬁ%ﬁx@m&rﬂﬁmﬂg
hydrogenated tal |l ow anm des such as oliani de nay al so be enpl oyed as

di si ntegration reeeéoniepandyiched’ besweenrfor sramiply) dove relsssaraariensy Thik Bay plso

i ncluded in gst efla t r

di si ntegrati on ?%%agé?%ét&?l g?i(')r tm% ﬁ&lnséﬁttﬁc15?58%!%1?"1‘3}3&?5@?1&%&%%{‘%
basis of its pr cqoaaﬂtl“éhmnhmm@kﬁmgeromsé‘amts Mebs. -3, R&Ed: 398%cHi Ag process

o, e O el B b Bk R B AR

particul ar use. dnfifefy. hydr ophobic regul ators are 30 generally used for quick
di si ntegration tablets and nore hydrophobic ones for sustained rel ease

tabl ets. For exanple, SOdI um st earyl fimarate is | ess hydrophobic than
either stearic g S P ERITHR Jiisy Sodium stearyl finarate

may be used to - . '
20 A solid TCMTB formulation can be made by combining a solution of TCMTB

with a water-soluble, salt carrier matrix to form a powder. In general, a solution of

TCMTB is sprayed onto, or mixed with, the salt carrier matrix, or a solid preblend of the
salt carrier matrix and other solid components, to form a solid TCMTB formulation. For
example, a solid microbicide may be mixed with the salt carrier matrix to form a preblend

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 sait carrier matrix, may be

-17-



I ncrease the rate of dissolution over tablets containing stearic acid or
magnesi um stearate. M xtures of disintegration rate regulators nay be used
to a achi eveV@9482lilr ed degree of hydrophobicity or rate ofeclius®aisi on. A
tabl et TCMIB formul ation may be coated with coatings known in the art For
S exanpl e, h a,coatin

awat er - sol ubl eﬁs?@f%ngg%lﬁh;tsm‘g%?gﬁiﬁq‘? at1 ﬁsolf%ﬁg aqlgﬁi él%aﬁtbﬁlei srlfzﬁsff“(‘)'
conveni ent . Reftemdudshtppatisulates amgoeven ggnulesc 1¥he Ipartigle sizel glmeMly dépdadswpbh ed

Phe: st comue Ragerride s bt befler BANERY B S il Rt S{etiog81 1 on

(()f a coat thrm@smbaqﬂd&bsﬁdtsmnmmedxfmal)ﬁpak&bhﬁie ﬂﬂ@oﬂdﬁatl ng

conpressin roun core .tabl et). Techni ques such as these

coul d al so SeWh@‘%ﬁ%P gh“?ﬂm“é‘b%?ﬁ @WP%@WW%@W&M@F i nparting

addi tional susgenbralOdepbia aﬁérﬁdhe §irhél§ s&é)oﬁtii@salt%b:lrﬁ} ﬁatniogxféﬁt@ It pus to g
mu ayere

coati ngs, thetablet ma e manufactured as an inlay ta
tabl et in whicHe fﬁ'@bﬁ@&cﬁﬁb%ﬂﬂ?gﬁ“mﬁhemwdﬁsn thessolid T CNEB! fonmlmarhas for

vol ohse tZ'b?é“t*ﬁ%@%f%ﬁ“ﬁ%‘%%‘ﬁﬁé°°%§°#?a%fﬁﬁ*@§r e PR PP E PRI BE S o

" Phar maceut i capartidtessizgeof loss than 207mistamss Vol s. 1- 2d Ed., 1989, H A

retorence 18 i ta ot PreEye ﬁ@@'ﬂf&*&ﬁé?%%ms BoaP el eReB bt o 20

A solid TCMIB ﬁeoesmnymprmsmusmamdmaw uemwmm\%gﬁtmutsbxeﬁbxm TCMIB wi th

a wat er - sol ubl Itharrlﬁr ?rgrtrlxtoforma po eneral, a
solution of T g 3§34t sarnst ongarriess, oy well aStaméowaHmémmmnemm rix,
or a solid pr thyﬂj%dmﬁéd1hb@le§@ér%u&%§ﬁmboﬂfeﬁﬁe¥t@m& &ghes‘ﬁ%hk ﬂﬁe“ts
to forma solid TCMIB fornmul ati on. For exanple, mcr0|C| e may be

m xedwi th the @amde&me@ﬁﬂwﬁmpmhmwm@mmammmmmr splid @mpboent 3nbi ni ng
s cont arn s ixign B8 sbids & B b Pl ni el pal SO 208 o8 T

al so contain solubl’e onents to
fornul ati on. Wtwdf@tWDWdedManemmmwﬁn be appli ed
to the salt c | ebl.end.in t he subs antlaJ sence of
hi gh shear angﬁ%ﬁmw& 8@%’%@%%?@% s %erwflﬁ 186 Yorayi ng
a TCMIB sol utlanraqmuosymemalt 30 canmer matrix or soI [ d pr ebI end while -
keepi ng the sale c &Pe\/ﬁ)élfor .solid rebL mot i on Thi s met hod,
connbi ning a TCM T Fp‘gerggﬁngx 4’@)!“1“ MJEB mixpure

20 which contams the TCMTB and any other liquid component is combined or mixed with
the salt carrier matrix formed in the first step. This may be accomplished in a blender or a

suitable powder coating apparatus which can be preferably used to apply, such as by
spraying, the liquid TCMTB mixture, onto the salt carrier matrix or solid preblend. The
liquid TCMTB mixture is combined with the carrier powder or solid preblend until the

25 two components form a powder preferably with the TCMTB completely adsorbed onto
the carrier powder. If necessary, the powder may be granulated to form a flowable solid
TCMTB powder formulation of a desired size. The powder formed by the invention is
preferably a free flowing, low dusting, particulate like product having a consistent and
uniform size and formulation. |

30 To apply TCMTB to a salt carrier matrix or solid preblend, the TCMTB is
dissolvet'i or dispersed in a solvent. Other components for the solid TCMTB may also be
dissolved or dispersed in the solvent. This is preferable for components, such as
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used to formsolid TCMIB powder formnul ations having a variety of particle
sizes ranging fromdusts to particul ates and even granules. The particle
si ze gener al | wodepamds upon the initial particle size of t RETHEI3M¥arrier
matrix or the solid preblend: MIling or grinding steps may be used if

desired to furt ; Lche Sl . 00 |y 5
TOMTE T or mul at | AREES Wt il diPhe il Bl iRl b brgitle >\
general | y depengsblepdor which gyeintliqeid dorsi. ZEnepdledtaraixtned of solzents, éncluding wiaser,l n t he
preferred solid TCMIB formul ation, .substanti all. I he. po rin the
o1 1 d TONTB  or Y Bt st cerRory i aered bethondys fodhe TEMATE JGBRY bl
Preferably, morgpgiidaibnd6teablid daftieh OMERfablyAthe solfat sHotld PossessonoObr hesf thean 20

m crons. 10 I n preparing solid T B formul ati on agcording to the
i nvention, it3 nﬁ?}l"b@gﬁgﬁé‘&%ﬁ‘@s: t@ highselveacy dorl (M, @b’r"?”’l"é’?‘mﬁ%@ X before

combining it W b, farkAbitit] Akt fvﬁ‘ﬁh?f&ﬂx’f‘ci cPoWiviseadity, @) OF
carriers, as wel P‘kas_‘anyk%gﬂel?éhsol i d&::t’odrgrggnen S, nat{/’etbz mgeqltls”n@a bl ender
such as a Ri bboavailktilite(B) low costh(9teav adorand(dP)absenes from seguilatoay lists o
particles, espegia | re. th ARANA 3! i ze of salt carrier or

sol id conponent ?'#zéiufés é“ftl}%tg?f.eﬁgf"% XI %siaxh&)?ﬁ‘gﬂs%l ids in a blender, a
preferred uniform palnta solie TEMAB foryuldtien obtheinvedioh che drxinteof solvent, ifwsed &r
formulation. Uniformpartjgcle size | gws even distrj i on _of .conponents
and consi st el pet iSBIﬁléfm“J?f’t"P’vpé&F’ﬂ Y BALEEAn ?"t*(}bf_ﬁf’%\”ﬂ%mi% n agueous
system After f gulagor. Tea Setvent i8Akdd] e st ¢ak be knyeTCMITBGofbpaidle’bRentasuch qui d
TCMIB m xture 20 which contains the TCMIB and any ot her |1 quid conponent
is conbined or A¥xed with the salt carrier matrix formed in the first step.

This may be acconplighed d 0oeRated SILRLs: Biet leﬁé’%l Pinén AR MyleRglycol
appar atus whi ch can @2 pre %rgbl y ugfesd tetc})@app %/d% sucdr%’al S 1;7 sp ayign)g';(f0 t he

| i qui d TCMIB ni stonemsthylethes, ditthylensiglycolamanplutylethery hexylene glyspl, dikylrac¢satestich The

unti| “the 2515 t MEREATERESTE 05 Ratobd 100 o 00 bR YR oritle i biebils™ °

conpl etel y adsoglyesl; onto the carrier powder. |f necessary, the powder may
be granulated to forpa flowable salid, TCMIB p er. forpulati.on of a,
desired size. The po@er _ erfgﬂ‘fuﬁ? _H’eth?m’ﬁf'r’f%% %Y@#»&F@b?‘@%“f“r‘té’él’
flowing, |ow dugbkdhGeeddlf, hinBlbwwarldh, saiovePbif dhid peahidt ol REthAIBARHnEAL Nt and

uni form size and fornul ation. 30 To apply. TCMIB to "a salt carrier
matrix or solid preb{3nd,aremasicsCyepss; alkylbenzene derivative);
20 (4) aliphatics and paraffinics; mineral oil, mineral soil oil;

(5)  cycloparaffin,
(6)  animal or vegetable oils;
(7)  esters: methyl oleate, butyl oleate, glyceryl oleate, methyl tallowate, methyl
soyate;
25 (8)  miscellaneous; oleic acid, tetrahydrofurfuryl alcohol, dimethyl formamide,
alky! alcohol, such as Texanol™ alcohol, and N-methy! 2-pyrroliidone; and
(9)  mixtures of any two or more of the above-mentioned solvents.
Particularly preferred solvents include dipropyleneglycol monomethylether,
mineral oil, tetrahydrofurfuryl alcohol and natural oils such as Castor oil, since these
30 solvents possess the desirable characteristics noted above.
The method may be carried out in a P-K blender, a Turbulizer, a fluid bed sprayer
or Wurster coating apparatus. A P-K blender may be used to accomplish both the mixing
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di ssol ved or dispersed in a solvent. O her conponents for the solid TCMIB
may al so be dissolved or dispersed in the solvent. This is preierable for
conponent s, WoOWeMs2tis emul sifiers, which nmay not be easiRGI/YRI¥E420\i t h t he
salt carrier matrix to forma solid preblend or which are in liquid form

I'f needed a nipthdal cOfrieERhtYif Rhdor the CorkithiftoMBd PEMTIPSIASN WiR the!selt
I ncorporate all desired conponents into the TCMIB sol ution before

appl i cati on tesrmiensmatyix jAP-Eablendsr is npnufhetured by thePatersopiKellest ofFastul d possess
one or nore o | - hisd:l S i for
TCMIB, (2) |o$§“§/‘@9’é‘?$’r'{"“tmy,ﬂ(@3")lﬁ r?geﬁéiérl%gér‘rﬁlﬁa |+‘|&?t;l/°n(p}%eﬂhl?§ﬁss@ %as ;)g%i nt, (5)
| ow phyt ot oxi mixtthe mét€niald iomogemavosly, tdjspersdthe diuad kvenlyl actogs thé 8lid) mmogost , ( 9)

| ow odor and 0 bsence.fromrequlatory lis f hazardous.subst ances;

e 5. O Srass oMy BRRr S RiieR s S el peati Fo B afPE PSR H, one 1 on,
the amount of congibtesy! Alsof the PeKl blefidel BreferEdleing highepéed Ichéppbss wiithatppléinent
preferably is_not greater an 10% by y.'ieglr ht of the formulation. If a

sol vent is us®gblepding agpy ?Elaﬂ’s-bgh‘?iﬁ chapRers Casnbance the _ i such as:
(1) oxygenaﬁa&ﬂlﬁiediaf@a&iaay Gk S MhiRGSngHbHERY, antPrR@Ee/tlimfnkid Fhe netld &) frémiine

gl ycol nononet hyl'et her,” di‘et hyl ene gl ycol qﬁnobutylether, hexyl ene gl ycol,
al kyl acet at ethe selidrromponentspochaiesited powdergdgizess00, 900, 1000 or 1300

Feaction dP tall - acjesedh ARG ffts otk Ttilhir® fEpdHRtE a0 | "

reaction o
sunf | ower oi | gs tbapdwdenesatiog hppasand. (The Tutbulidel™vdppdratdls iseanyfactnred by the( 3)

aromatics (xyLene al kvl b ene deri.vatjive); . 4 al i'phatics
and paraf fi ni t °FPé’f’§ n ﬁ‘]ﬁmﬁﬂ? P Jying. ‘i‘e‘%FP,?g@}*"’“hWéﬂ(@émwi n, (6)
ani mal or veg@dseribed inxndre detail in U.SEPAtENG. 5,043[099] the Hisddstre dfwihich iv| eat e,

gl yceryl oleate, nmethyl tallowate, nmethyl soyate; 25 (8)
m scel | aneousicsPated herein by referengein it entirgty., The-NubaPr™ appagatesit f or nani de,

al kyl al cqBol mamifchirafbyTRFRUREA 6f Wygstane, MRRIANrdBtddiaddle RtideQs! | done; and

(9) m xtures of any two or nore Of the above-nentioned sol vents.

Particul arly Pwbelizes ¥ @ppasstysernde; faun forard)ifive 8y andrang bydkpardgihs fetehy | et her ,
speed can be set at various speeds, including 1800 rpm. The Turbulizes™ apparatus can

be operated at room temperature without a cooling jacket. If desired, further processing
can be conducted in the Turbulizer™ apparatus at a high rotor speed (3600 rpm) to
20 reduce the powder size, 1.¢., de-agglomerate, the powder.

According to the invention, one can obtain a substantially homogeneous TCMTB
powder formulation, i.e., the TCMTB is absorbed evenly onto the water-soluble salt
carrier matrix. If a reduction in particle size is desired, a hammer mill or pulverizer can
also be utilized. Depending upon the particle size desired, the pulverizer can be utilized

25 with a one-to-three beater with 1/16 inch plate with mill speed up to 7200 rpm with the
classifier set at 4500 rpm or higher. One skilled in the art can routinely select mixing
items and settings to achieve desired results, such as homogeneity of the solid TCMTB
formulation of the invention.

In a preferred method of making a solid TCMTB powder formulation, the solid

30 components, including the salt carrier matrix, are blended in a P-K Twin Shell Blender
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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m neral oi]l, tetrahydrofuiuryl alcohol and natural oils such as Castor oi
since these 30 sol vents possess.the desirable characteristics noted above.
The met hod newoB¥438Hried out in a P-K bl ender, a Turbul i zePCTES®OIY bed

sprayer orWirster coating apparatus. AP-KbIendernaybeused to

acconpl i shbot ht %te%?‘drﬂgolvén? which ;s%eﬁatée 38 the PENMTBNOIMBA.f Te ROGcOforhéie

combi ni ng of the TCMIB solution wth e salt carrier matri x. A P-K bl ender

i s manuf act ur ed itthe PHeTwins ShelldHendet is éxychgtgega!gier Svacyum inse ngermediste storpge.  P- K

bl ender used i num% bé}gﬁ,’gé{e eﬁaer ably has the ability to mx the
mat eri al s honogeneously, se the liquid evenly across the solid,

renove 5 solvents fTmmh&m»fmsd&dd}wmpmldetfmmﬁiaﬂaﬂgqnemﬁyﬂmmdeupm
proper particle SI nd CPPS tenc t he P- K Rl preferably has
hi gh speed chgo gﬁ‘ﬁ ?mﬁﬁ‘é @lt@ﬁaﬁefmese@w?ﬂﬂ‘é@m‘@ Bl ows.
These high Spee%ﬂbﬁﬁ&ﬁrﬁbﬁﬂﬁa?‘dn&ﬂ% poWertii e Goli) RCMIB Poivder Tornfilhitio has

di sperse mnor ingredients educe/elimnate the need to prem LI t he

solid comonentépﬁﬁ‘c'ﬁﬁgeﬂggﬁsﬁl@ﬁl%mnéd Prefesably, moe than 80% ofithe powrsef hasay y, o
Turbulizerm a apparatus can be used as the powder
PP Bt B0k 18 it 20l 200 P

coati ng appar at paratus is manufactured by the Bepex
Corporation of Mnneapolis, Mnn. The use of the Turbulizeram apparatus is
described in mrﬁ!lggg ail in US. Pat. No. 5,043,090, the disclosure of
which is incorp herein by reference inits entirety. The Turbul atorm
appar at us i s1d5 nanlnfaasmwmolﬁmeﬂeth& Solil<RCMTB foffhalaton dfthe M@ﬁcu waypbeef err ed

paddl e setting qf rbuI Zer at us four for fiv | at,
and one backwar 3""“?&@ 9@ %@g,a#é ‘B"é“dgéﬁb?eéstthw{vﬁﬁgs BQ“’”} ﬁé}‘iﬂf ng
1800 rpm The T bidbdsd@bwh a.aaairaiuuﬁ am&sbgucﬁp%ase@sﬂ péllets'aB@ PeliREPARyPdhueS
wi thout a coolin legCKEt | f desired, firther processing can be conduct ed

in the Turbulize@ aser Teblets my §p prepared bYGompmesping P lid FiGMER porpd
G0 1 D0l s, AR b g i 0 1
f ormul ati on, 15 . dependshpoii GlelEize Dét_hatﬁhttmehé formed| Largerttabl¢thdo mrtra;mreed amm@_ sal t
Cart LT TR okl ok SR e PSS B R B B ™
desired, the pulpugitiezi2é oftiess thaa 1D riebH ahdthag be abuiut imoecoqaanmoe ieshae siagiiek.er with
1716 inch plate wit hTI!;g sllzle o?g?a%gt ac.}go}dl%gzg the Qi vgnr{]lo\:lxmntlar}]' vary dependmg 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. I liquid 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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classifier set at 4500 rpmor higher. One skilled in the art-can routinely
select mxing itens and settings to achieve desired results, such as
honogenei t ywoestddmisol i d TCMIB fornul ati on of the inventi ®GT/UB034pr ef err ed
met hod of making a solid TCMIB powder formnulation, the solid 30

Sner B ender ot a0 bR pbipte CARICHREpifBbic feocBiT b BOR il 18 gt T

or cooling is 40&qtﬂp’eE§huafE|‘indl operation preferably occurs under a slight
vacuum whi ch assi i Nn_repgovi n% Ice%-mgozo_ wat er, or a ent which

|
is liberated fromt 8“’?@1\%8 RrgEsYy rﬁ?’Bﬁﬁ'&"tPWFWEﬁ"?ﬁ O‘IELMR"t’I'wi ns

Shel | Bl ender gesosliowcshon Sa€kht RgaltingtableCiy waak 4 vithBhtSh adrorsusthinge unti |
all batches are conpleted. The particle size of a soli CMIB powder

formul ati onS géﬂ'é%S&IaPE)WM&%F@ Mesdpo mpidly, df %PEQF%‘F@SQV’Z@%@%‘H&’%%M carrier
matrix. In th ) HFIEH% ntially
all of the po 51@{:ﬁfotsﬁfgv Sg]l. %%&“ﬂ%gﬁg?%@%u at %%Bﬁ%%‘ﬁa?%?at icle size
of less than Ieeicniacpawder will dependaid wmemeet, tlmnh&abiet’ﬁendw (auiskier has a
particle size | ZI t her
enbodi rrent r@%ﬁﬁ?@&f)@%ﬁx&g ?lr’m?sg)?lﬁ%‘r:\o 15 a"d ven rflange %orgonsf' o{r?lrred into
t abl et s. Tablxmkfuré dhrany event, itowdll babtontise mktmrrmswhﬁslﬂhe preferredimethbé enid/srol i d
forns or shapes kno I he ch a i C uck brl uets peIIets
and the Iik @ PA?F?‘“g Ww&@ﬁé‘?ﬂ&w aeffe@aﬁa“? °8? Bar ed by
conpressing a solid TCMI'B powder fornmul ati on descri bed above The particle
size of the powder nma A varyrand enerally 15 depends upon the size of the

tablet to be fiiekagH GMEB dermulafion, ot require as small a particle size
as snaller tablets.yj, vpsgn [‘mhﬁf &t is BF Qcﬁ@t%la\(r Has a
particle size of | essgﬂhﬂ% o? gbout 6‘0 lts% e?‘Ifgout 40 mesh

or smal | er. Thiiregtiuser cohtagt. tm&ceacmdnngatedlrm“& QORSRML, adfcm solid y
devend! 10 0o U i 0 SR bl PSS 02°5,
400 grams. 18\s conainef is arsehleﬂavatergohble bhgto‘ma anidnet dfablicTCMTBAomlatiods t 0 sone
RN UEIET N TR TR AT ST Ll
and/or other active ingredient in the formulation and its intended use. However, a typical
water-soluble bag has a minimum capacity of about 100 grams to 900 grams for reasons
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-sofuble, film-forming materials are
discussed in Dunlop et al. U.S. Patent 3,198,740 and Gladfelter et al. U.S. Patent
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tabl eti zi ng conmponents such as those di scussed above may be added to the
solid TCMIB powder formulation.in an optional blending step, preferably a
dry bl endi ng sweps#ssfhus, for 25 exanple, the solid TCMIB pperiesese3sd
formul ati on may be blended with for exanple, a disintegration rate

regul ator, an an y£ad . r ot t.abl et.iin gnent s.
Addi ti onal grindi’ng’ alg O@%@%o@r%éf%{}% g%ﬁgge?ﬂ(’]egthe aﬁ%’ %tfr'%l@%gq? Ny, if
desired or necesfoaniyg mhteridls spitalile foo theihvehticorischaiecbun drtamt rhitddio shefollgeing:

addi tional dryin rindi nd/ or reeni teps .ma |.so, be used 30

" Conpr essi ng" théﬂ’B'M?(’hpﬁP‘gy‘any? ﬁcﬁfsag"t’ “Wﬁ&"p %g‘iﬁs(‘?clg’r‘?ﬁ"y?ﬁ’éﬁdﬁgqsﬁg t abl et
formation procedgstosytiaeliloss, b@di@ﬁ&arb&yﬁx%mymﬁim?eﬁ; MNP ARinyCMTB i s
conpressed -21- nto a tgg et using pressure. Tlableting pressures
general ly r anée myrsidons. oty (alkyDoxazgling, and fim+ferming flerivatiyesofolysthrene Blsol mount

of pressure applied t rﬁféﬁmmr-m{@%isﬁwmtaLﬁP&l%m&@Me e t oo

| ow such that the resulting tablet out Integrity, or ftor
sustai ned 5 r el forming mptetial c Biimoiogmed o polyvinyl alcahol expbibitistrengt!f and ipbiabiitessur e

el oyed Por ol A pdiofd il Bl piat SR BimpBlcs R e o
sone extent, upocas filrmevatyeib melecalarewelghy and dagriei hyliralysiy, FoF mlbktdiim @pplisativhgi ned
rel ease), it oConpon nt s. gnd t heir ragl ative Fga%%orti ons in the mxture. In
any event, iﬁ wi Fpleqyar yeights ranging fom abput; 10,000 PiskPO0qQ agsnesferrede Hydeotvais o

and/ or 10 pr essus the periceri 8 which B9 krotps (EMER 0B r | QB i ng
to the invention. Igfgclgagi ggﬁ%he tSoliérg sCl\/ITB foor rruleaqaqtoihgrﬁi%%%ﬂ ﬁ?iﬁﬁge‘g@ggl I d

TCM B f or mul at i JHASKYHEFRUPS. nkas fikm applipations; theyrangeof hydsolysis typicallyl ischbeus F0%unper
contact. To redygge®; BYE hE SR vy i . : . B solid
formul ati on may be con,tﬁ}gi’n%eﬁéefdri\n a Walyf;"}‘rkgoggﬁh B%‘é‘g‘ﬁ ai%ﬁlg‘r"?ﬁl-a’;fre erably the
wat er - sol ubl e 15ompoundsi Palyvinydaleohobfilinandn bebysrossayic dyiddts iphysicalfrepeaivouat  of

solid TCMIB feor ' ntaipned in a watecrzsoluble contaiper

general |y deggn@%ggﬁﬁgﬁ‘ﬁ%s%gl&? gmr'ﬂ‘?d‘%t h&“ﬁ%ﬁ“@éwﬂ{%ﬁf‘g‘gﬁ%nt in the
formul ation and dontainémdogtaihing theslid HOMTEformilation Bhdtil be/fRbteéted R Rinfosplddc has
a mninmn capacit}uxﬁdon; about 100 grans to 900 grans for reasons of

conveni ence. 20 ) Packagi ng the solid TCMIB formul ations in
wat.er - sol ubl e cont ai Wakd-sBiable GMsYand the water-soluble bags manufactured from them, are

available from a number of commercial sources including the MONO-SOL Registered

20 TM Division of Chris Craft Industries, Inc. A particularly useful type of a water-soluble
polyvinyl alcohol film is the 7-000 series of polyviny] alcohol films which is available from
the MONO-SOL Registered TM Division of Chris Craft Industries, Inc. The 7-000 series
of polyvinyl alcohol films dissclve at a water temperature of about 1 °C-95 °C. Such films
are nontoxic and display a high degree of chemical resistance. A 0.002 inch +/ - 0.0002

25  inch thick 7-000 series polyvinyl alcohol film has the properties and performance
characteristics shown in Table 1:

i
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reduces handling exposure but allows convenient sizing for a variety of
comercial and industrial cooling water systens, |eather tanning operators,
and wood trewDIwsR1Ipr eservati ve appliers, such as di scusseastTaAmOwes942By
packagi ng the solid TCMIB i n conveni ent sizes for controlled dosages, a
user may add the solid TCMIB to an aqugml%éi system wi t hout com ng
directly into contact wwth the solid T ornmul ation itself. Because the

container is itsel fm sol uble, it¥aluetegrity shoul d Westpeizar ved by
reducing its expos o excess hum di sl%nd noi sture. This may be
acconpl i shed by pa he contaln protective noisture proof
outerwrap. A water- 3'?& 18 nt al ner uf, ured froma nunber of
wat er - sol ubPe 30 fi ‘cﬁ‘? avall ’Il 3% IIy Sui t abl e

wat er -sol ubl e, fil BIF ?’ |als ¥hin Dunlop et al. U S.
Patent 3,198,740 a % prufe raqeey| lufs? ﬁatent - 22- 5,235, 615 whi ch
are incorporated by é* Rte in their entlrety Wat er - sol ubl e filmfonning

mat eri al s suitabl e Pesformpnse; nventi on iV@eude, but are not linited to, the
f ol | owi ng: 1ol yvi nyllensilestsength  pol yvi nﬁooﬁwsmmmlmml ASTM D822,

hydr oxyet hyl cel | ul @tbreakdar boxymet hyl cel | ul ose, sodi um

car boxymet hyl hydr oxEeat $tsehgtbel | ul ose, POOO/gm/mill mEminingmm ol ASTNED1922

pol y(al kyl ) oxazol i Bastamehgth | m f ormi nExckeds limit of/es of poltaePhyl ene gl ycol .
A preferred water-s@ullehe pol yner is pqlipsennyl al cohol which is an

excel l ent fi5l m f or Hiorgatieat eri al . Fi | ng56%miwd from pol yviasyi Bgxohol
exhibit strength and pliability under nost conditions. Comrercially

avai |l abl e pol yvinyl alcohol formulations for casting as filns vary in

nol ecul ar wei ght a'Wh&l%ﬂé&ﬁ Qwaber 361b1Y Gin® for B in MRWatdrlobRRBAbRAL bs, 10

nol ecul ar wei ghts rangi ng fl'om about 10,000 to_about 100, 000 are preferred.
Hydrol ysis is ShAwd gakeanse acopynt the watertempesaturegt whick theiwatéresolubleycoitaintr isil cohol

have been subs r t e
range of hydr oﬁéﬁﬁ?% %gudgg&é 18%%8% %JO%M t%&‘%’%gﬁf'gttp

IDOl %V: n%/l al dgwmﬂtermmtgremﬂmﬂemvguioy\funWMsmy evemmpdnmngﬁofﬁakeﬁw nyl
al cohol fi g Si.C rt.ies can .15 . .change
with changgtsi1 Ft%% %ﬁ%&%a ur e an 'sﬁﬂglegh%fgp%ﬁ&ﬁfﬂ@ §”§8°Wé%°r‘ s ogpdR)| e

cont ai ner contthoseuﬂmgdismvmhwdtefﬁhﬁ&aﬁmeomsaéwmbowci be protected from -

at nospheric hum di ty. er-sol ubl. e d.th t er-sol ub) e ba
nmanuf gct ulred ]lcjroml [L‘lﬁxé (ﬂpgrtanttgselectawater-sohaﬂgeﬁlmtﬁatv?esnotreacéjwiththes 1Sd

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
including 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
cortainer.
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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avai l abl e from a nunber of commercial sources including the MONO SCL

Registered 20 TM Division of Chris Craft Industries, Inc. A particularly

useful type ofWRE#Hdr-sol ubl e pol yvinyl alcohol filmis thBCT/USO9%r i es

of polyvinyl alcohol films which is available fromt he I\/D\IOSO_ Regi stered

TM Di vi si on of ChidirfurhXenEife striiehip taf bRk ok%uta’dwlﬂrs&g SRS to%eR iyl
ou

al cohol filnms dissolve at a water tegﬁerature of C. Such
filnms are nont oxD&%ﬁﬁmﬁt@ﬁl e materig) @é‘bh@eaaﬁmmmmarenmfshmh&@o A

0.002 inch +./
has th;n;ro;ertlggh% per Eﬁgﬁ‘?gh’@?é%%g?‘gn s |cs s Atygdgﬁh@%f%'éﬂfn

WO 99/ 43211 elongation of about 450% accordmgtothe ASTM D822 test method PCT/ US99/ 03942
TABLE 1 Properties Net hod
Jarity 5 A watg- 5‘?%2‘?‘%%°é‘ﬁr‘“°??%‘i‘ﬁ‘“(’?‘ﬂ°’}xﬁ’a¥ be of whatever dihep PSIERY i n. /1 b.
5 Hot bar ndtesdiry Sibgttert Biifose ieQediéd amount @f (€ salidCMTBRHMERLGEL A seal
range 0.8-1.0 second 0 psi, Water terrperature range 1[err]C—95 [err]C
for solubility PEFFGH ntainer can be made ag5prding 1 the general methads emplayed bytheh
6000 |'b./sq. in. paddiakkPacks, break) Tear strength

1000 gmm . in.” mni rru?na g NDng Bgtﬁtst strength Exceeds limt
of TAPPI (Ml Tl@rp)'eferred water-soluble bag @’qhn 1pmh¢n 1hay be prepared iloorthe watert

450% m n. ?{g@g a. wat bIe il mfor

use in the waltoers"olube ?‘g ne mlg%éa%%% I 3‘{?&3"8?}? ei@b ¢wat er

tenperature at wvihaithe edges wrﬂioale-aﬁd)heabkeahﬁgcn?tv&tdﬂeéalm@hfeélae@kedng@aldigSSO| ve.

It is desirable to, choos -sql ubl.e filmthat can dissolve at a | ow
a2 meshods Kiavecn

wat er tenper at ur SUPRep “f"lﬂ?f@fr‘b@%s‘iﬂ“&f@%ewdﬁé‘m‘&“ﬁ de
range of water 2@hibRiHagislled Bﬁpomgimlwaab&gwamf&mﬁlmnfaﬁa kg hét t he

wat er - sol ubl e cont ai ners i nc| ude
sealing the fourth edge. The thickness of a wall of the water-soluble bag can range from

15 about 20 to 90 microns, preferably about 25 to 50 microns for reasons of solubility, and
most preferably about 50 microns for reasons of effective containment, rapid solubility
and machinability. Typically, the length of 2 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 % 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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those that dissolve at a water tenperature of as low as about .1 "C. ,It is
al so inportant to select a water-soluble filmthat does not react wth the
solid TCMIB wosaseHt | on contai ned in the water-sol ubl e corrcauses/nsedzt her
factors which shoul d be consi dered when choosing a water-soluble filmto
formthe water; ' | | l,owi ng.~ the effect of

t he wat er - sol ui)e?%hy?# %‘%ﬁ‘eﬁﬁﬁé‘g&n@%@“‘kﬁ‘g‘%ﬁﬁngﬂér%g’é‘?‘gﬁ%eé’ n tﬁe H’S%EI es; the
ef fect of the impesious outeivrap &irémoved, therwater-suhible contalier shoulddietpyotedted fiem

wat er -sol ubl e fil h intapility of the ter.-sgluble film, and
properties whi ¥ rqqnhﬂe‘frpl?iacﬁﬁg\ng’rt&'g B%B%SYTtF‘PT\Q?‘F@“B@ﬁMeWBYMWSHﬁt ed
bag- maki ng equiyéridp dah beused ¢ prlobdet thi iwdter balitdé bag Fidm epakle & hht ear

strength). Pri ntabig_llbit is a factor since 30 one nay desire to_ print
appr opri at e’war ni ng'e AT ARFYIORS QuERRYTag can FRIpRISE EW!%I offpransdesinding hut not

Materi al s usef pihitedSo tHaFolMif: 2 $6%, WehRor 3R bfVeld é,a%&%%ﬂb,gpy 5%3‘1&’5#&‘“ ng
m ni mum properties in order, to be successfulll'y utll1zed. e matert al
shoul d have a Preferablytheweterimpenyions outerirap eampsisesta fleibletbag 765 rpasons| of eastiof
mat eri al shoul Gnd'stdiagh UM 35 water tenperature range for solubility of
about 1 [err]C. matertral should have a -24- mnimumtensile strength

(at break) of aboutSu@id@mhteridlsfipr therwatardmperdowsouterwidpdnohideWutie Aot lintited
met hod. Th teri shoul ve . a m,nimu ar strength of _about 1000
grn/ mil ac§8?‘éﬂ°§ﬁe @hmf"ﬁ%‘ pggfy%ﬁn °ll”e?§f’r5r']ﬁ‘é‘l/ Jisjo pd P?ﬁ'@'g% K RAPETI d have
a nini num el ongkhith €t be imoi@e-probBidiwiaublettiylee, bidhite prdafed! deffophareC glhssiiB! hod.

5 A wat er-sol ubl e_cont ai ner,_ of the invention may be of at ever

di nensi ons necBeadpls, metallizednolymer Slws, mylar, prlyestrs patainyhehberide, peilyvinylidese| i d

TOMTE for mu at dfide br Waked papd kbl intibdl dF fes ARtelifls S fnfiaf@l 19 10 L he
general nethods er_rplcgyed by the plastic filmpackage producing i ndustry.
The preferred Stigction mméob@gmfﬂUWmethmminpdbpammbébﬁm t he

wat er- 10 I fa 1{&@ ' . heet.s,0of. t.he

wat er - sol ug el@%ﬁﬁl#%ce- %ﬁéep ac‘l’eﬂgeoﬁ'y%a'{lgﬁ%@g%gé‘ %%Wél Besforably. the wateto o) i ng
or water seal iinpetvivus eutenhggscangirine apediethyignefim fonreadonsofcospifimmtgiakandwn in -
the industry. After .sealing t.nree edges, the water- soluble bag is filled
by pouring them%%%b%%ggﬁogﬂ%%WB formul ation and finally heat sealing the

fourth edge. The t A plefensd peliethylensfilm afailiblefromm s&ierat MantifactureR JorGaein tAe1 9

from . . .
production of the water impervious outerwrap has the following properties:

20
Structure
~ Antistatic coating
High density polyethylene 20%
White linear low density polyethylene 60%
25 Surlyn (sealant layer) 20%
Caliper: absolute minimum thickness 2.70 mil. inch
* Value
Properties
Clarity (% light transmission) 34.4%
30 Yield (sq. in./Ib.) 10,561
Heat seal range 90-120° C., 60 psi,
* Y second dwell
Water vapor transmission rate 0.18
WVTR (gm/100 sq. in./24
35 hours at 38 °C., 90% R.H.)
Oxygen transmission test 95.0
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15 about 20 to 90 mcrons, preferably about 25 to 50 mcrons for reasons
of solubility, and nost preferably about 50 m crons for reasons of
effective contvadmmsexl, rapid solubility and machinability. AGRASIMI%N2 t he
| ength of a water-soluble bag may range from about 6 to 18 i nches,
preferably about 8 tq kfinkReN186sq. iP" reasons of automated filling and nost

preferably about 10 téﬁhl,f}sh 98, ocf 6o, €asons of fit within the dispenser.
‘ ;%‘FZ%I e’g%gD can range fromabout 5 to 10 i nches,

The width of the 20. pwatyer -

pref erably about 6 1/P ' géﬁésor reasons of automated filling, and
nost preferablsy aboutT e a*g\‘_g,?‘ S. The water- sog e b shoul d
preferably have a di 201 ;gl r(a e ngi ng from about6 9 % Mt es at
a water terrperature%slag 5 Cto 850 C and a water _pr Q? about
25-30 psig. 25 0%“‘31? jsg6d above, in order t §037p MILKE30% R

wat er - sol ubl e cont ai A FPBTH gquh%g'ﬂﬁ)ari c hunidity durfi§ storage, shipping
and handling, a water inpervious outerwap can be provided. For exanple, a

re-seal abl e zi p- | ock \aatb@slsvsami ¥e ‘Eﬁegéﬁﬁrgﬂ%awrs}%@@p@ﬁ}&ﬁ g&&ﬁé\sﬂgﬁd

damage from at nospheric noisture su . ty, rain a
from acci dentl@ mwinume propgrties inarder toibg seqsesafilly whijizert aswlst wateniobpervios s 30

wat er i npervi ous W, e | for either an individual
wat er - sol ubl e ba%ﬁ%ﬁ%' g%ﬁéﬁgf&%%%é&a\ﬁnq&c “é‘fv)*‘ Pagvrg eer Fﬁnsﬂléss'%&?e
desirabl e for th@VVTR) ofindumire thas sbout 0.6 ey 10D sy./24 thbers wedbott 40MTe90% RUS ;

: . e I ; h ¢ ey ¢
cUstoner”sat oty M R FomeR @i offfow TP0ese einmm el RGeS o
| mper vi ous out erw@a@j;ﬁicfoﬁm@ﬂnﬁ,ﬁmnwy-&%dﬁm@ é‘rgﬂ;_ai ner shoul d be
protected fromwater contact or placed jnto the agueous system

Addi tional |y IPa wat eBagHigsenF stithe gistirgjmmpervioss owervrrcate medeyumethads khewmat er
sol ubl e bag ffO%Wﬁ:E@wﬁmQ@ -soluble film ag@ﬁea‘f‘@%ﬁ{gfhfm%{ié’e's%ﬁ%n%\at
d ut™ not mted 10 the

outervvrap can conprise a varlety (0} O_I’I’TB I NC I Ng
fol | owi ng: a boxthe filmsare typically qutdo be htmpt] toed inchps widet and abeutfiatb 4,inchesdamgeand

ajar. Preferably, o rviLouWs, outerw,ap co I ses, a flexible bag
for reasons of etgéngtﬁg\é\ﬁ{]egﬁ%ﬁ%gmﬁ%P A '4%%é° PRERTS MPEVIOBY ¢ he
wat er i nper vi ousouterivespy\preferablyahd i atfin vaf cotdin & slivwhi edtendsipart Wag through
f ol.l ow ng: pgéyo‘%efi n,fi {#B such, asel&;)ltﬁet hyl ene or, pol ypropyl ene, Kraft
paper which ¢dn BETABYP the SsTin ORening 3’6‘8’%9&‘”9?’&93% OePvERPy e frusthside
cel I ophane, gl asi§pfferably seated by means known in art, such as a zip lock or by heat in order to

: provide at least about 2 10 mm margin,

Methods of Usi id E i
A solid TCMTB formulation of the invention may be applied in a variety of

25 industrial uses and processes for microorganism control. The formmlation 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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metal foils, netallized polyner filns, nylar, polyester, polyvinyl.
chl oride, polyvinylidene chloride or waxed paper and conbi nati ons of these
mat eri al s awoiswvadzaari nat es. The sel ection of material for RCRAUSHH0I42
I npervious outerwap is determ ned by a nunber of 15 factors including the

cost of the fkisgta PAGTES MUl i Vgt er
i nper vi ous outerwrgi}o conpri ses a pg%cja "%}Pen%ﬁnﬁ%ﬁogo%égeo% cost of
mat eri al and nmremgmsmanparaculprewmwyapplic#iqns'stbsqribeﬂtptdvg/et hyI ene film
avail abl e from sevegral uf S du f t he water
| mper vi ous out erwr(§{’)ealli"|1¥erlr£l r&?%; ?g 5?“’8@??4}%&135% ?ﬁa«% i\nt I static
g oating Hi Igh dﬁﬁlaoﬂg;mxmblyﬁﬂw& substrates and in various fluid systeﬂ@o/ﬁ‘W‘méthod ¢onepaises| OW
ensity pol yet . a r
20% Cal i perél %ﬁ?ﬂl%ﬂ?ﬁﬁl%ﬁwyﬁl%lmgﬁ°ﬁ@h Wi of attack
Val ue Propert iy aGoRd TEMTEOriilston, ésrdé&ﬁﬁkéiﬂow)me TCMTB is preseﬁ't‘inﬂ:% 30

Yield (sq. in./Ilb.) , 561 Heat seal range
90- 1200 C., 6@mEYst effective to control the growth of at least one microorganism on the substyate 8%cond

el SBlET VAP SRS S gt of bl B, U
95.0 -26- n arrmneot(scsys,tMemq control ta 4t, hobelew h desined [e2¢) andYor 3 desired X)
Performan “fo P glFl)oJ ttJ tinie 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 2 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
be 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 fimited

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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5 Tensile strength (at break) 3300 m n.-3900 max.
psi Tear strength 616 g MD/ 536G MD El ongati on
663% MDY 620% CO®0 BMd3211i npact (50% fail ure) POTVUSIMAEr i al s
useful as the water inpervious outerwap should preferably have certain 10

M Ni mum pr oper t iyfse kg éarvsiﬁfemo@ﬁ midSE&S, g&u bickiemlis bdchilg 2t dabiestiiRl £5olid
| nper vi ous out erw ap. Preferab , the outerwap materlaF has a wat er vapor

transni ssi on ratmmmmﬂommm@mmhwmwe@ngnzhmrsxephpm thohide at

about 401 C 90‘V E?FL E}“Ehr%l umtensile strength (at break) of about 3000

psi.; a mni mumwa 1% ss of about 35 microns; and a m ni num capacity
of about 100 grans. Mdmgasolxd'EMEBfmnshﬁmna%mingliqnﬁrmme@sﬁmﬁéefrbmus

outerw ap are_nade the art sim

wat er - sol ubl €3 flq“Fﬁ°B‘§5’§°ﬂt¢§§P°‘§ﬁ%ﬂV\$W§g the ahuing pEORess . PES k *%tth?ﬁ@a%fm Bns are
typically cut tquiermdpaiserstd e Intidt@ Ao dr th ®e dsedAIces

| onger than the water-sol ubl eCgbagt;l \/\/mgl?olw!tl c%%‘gﬁwﬁgar |$1 sof thl‘éyplﬁal

noi sture i rrpervﬂé‘ﬂ‘é“gcl’&?"éﬁw ﬁ?ﬁﬁﬁpﬁmﬁ‘eﬂlﬁ'@’ﬁ‘ﬂ‘é’“@“@wm@%t
slit which exteﬂt Loemxuhbrf&% 0a Xi&ﬁ%ﬁﬁ?‘wcﬂr@m@&&nﬁaﬁﬁ qibts in

openi ng the noistur |rrperV| ous outerwr rth side I's preferably
seal ed by neans vegsahle-tanning iquos aghstdan w liquee,la retaniing liguar, aidye liquas and @

provi de at st bout

formul ati ons?ﬁ 1%0&%]#) or rruqml 0%08& ‘%%gsqﬁe @Eeﬁtg&%}'&&%é%o&g%;r% in a
variety of 25 ldetbdaiatmmloru&eanﬁmdmmmnge&tibﬁr m croorgam smcontrol. The
formul ati on may be u &Iace f and in the, sane e

oh‘ger.
m crobi ci de formul at H%r Yy WArEYe groxyh on,bringcure §€idy. As
di scussed above,T@QUTH fériAllafibl BSbd u3ed 4t d9sveldflabaiit zzsnptsol grﬁﬂ.st;feel 1600 1bs'6F

| eat her industry, the |unper |ndustry, t he paper making 1 ndustry, the

textile indust rﬁmﬂéﬂ&émﬁﬂftml polid fmﬂlaﬁmlésﬁ@ﬁw ?MFWW The
lid TCMTB
T |scu§saﬂg‘%hv\§ ﬁqare su W%Mga&ﬂ ? W&?E@ﬁ%ﬁ an

t hose previ ousl Ject to mcro I ol odi cal attack and
degradation. Th aahietminh;eh&n&md@d iripduried toothe ubu@dea:lf thetrscawhy paddle.

e a1 O g R b BB R BT B o
control the growides@id 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 manuficturing 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 a2 manner similar

to other microbicides commonly used in such processes. As one of ordinary skill would
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m croorgani sns in particular exenplary applications is descri-bed bel ow. The
I nvention relates to a nethod for controlling the gromh of at |east one

m cr oor gani wimeems2yBr i ous substrates and in various fl uid ByBUssaws3sdhe

nmet hod conprises 5 the step of treating a substrate or a fluid susceptible

tjgs(r:n'r ::[)g(tj)i ngVE&@émng %ﬁ @"%f@%%‘ﬁw @I ve tpé h%nt rol the

growt h of at Imia-sbnobgeam'esmtmgqmedm on the substrate or in the fluid. As

st at ed above, cont ol of the rovvt o rQ CL. OOor gani Smaﬁn a %gﬁs’& ate or in
an aqueous system MRAREIO BHGEP °§'8 G iexs S grvesaply. dins nd for a
desired 10 p@ﬁﬂs&dtecittohmcbﬁtmninge:ﬁabbmqlawnewm bihtrechernicaly Gde@ib trédti S can

vary fromthe conplete prevention or |nh|b|t|on of crobi ol ogi cal growth
to control %t ‘%F%@P?&% SXE%'EP‘T’ texidfe pihistrate mgy b sgayed H‘E‘g%Typi cally,
the solid T%&ﬁaﬁwmﬂﬂgm&'&mﬁ& t&scﬁidsl‘dm?orﬁlﬁlaﬁ&f{?c?fdin padid TCMTB

formul ation. Preferably the solvent is water hi s ornulation is
then 15 cont aventipnspaybentdedsiinoetiyrtathe bath drispray prigrsp endiring ushi lpithe bath or

M croorgani sm %s! 0] ol | f reat ed
i s an aqueous ﬂgy %SA@W W ogugrévé]ﬁl "Mﬁtﬂ) Q’E&g?&%.%guﬁ?thte

m cr oor gani smmmmxmemmmmmaﬁéchmm@mmlﬂm@Mmfaﬂem odecct ed from

bi ol ogi cal adat iqn as wel | trates in contact
with the a e S ﬁeé?’@ters@[is‘?bepspu’ﬁgﬁrt‘aﬁ "a&g}‘{‘ﬁb e PERA QMR BRod are
di scussed bel %éedft‘&mulauons I n one enbodi nent, a solid TCMIB formul ati on may
be used in the | eather industry tg control the grow h of m croorgani sns on

a hide during a taﬂ‘ﬁlpﬁfgerﬁ?ﬁ’ééf e ofjits rawmaterislsand grogusts, mlm¥%95H$Wélﬁ%
contacted wit fﬁnﬁ{‘cd%{fgﬂﬂégl‘r? o @tg%téa%ﬁxbﬁ%r&é?o\%ern%nc} ghQ h of at

| east one m croorgani sm A solid TCMIB fornu t|on may be used
in the tanni nglegmndations Aisolid TEMIS formuationaccondingtertheinvention iseffeative favat  used

to apply 2 ﬁﬁ n \‘Jfﬁ'e type of
hi de may bie35 an%mf‘;n"@tﬁé &ﬁl”g{e or EI aé‘pl:ﬁ?{)%amgﬂbf Igér&gx anpl'e cowhi de,
snake ski n, alfbmgiuuon makbmused keeproteskih alunﬂndntsimﬂai anomints Biné a aimilertharmered, t o
sone extent on. t he m,cr.o o] |caI resi st.ance
reqU| red and mi ﬁ?‘%@f"é‘gﬁﬁﬁfgf%lﬂt’g?&fsﬁ &aaﬁoi A typi cal
tanni ng prk l()PESI!C‘M’DBwrhﬁBﬁ?]@mWW £ cobtrolosapstain &t risld Bﬂfredmytcuﬂhﬁrd\bbdd ted 30
to, a picklin chr nni ng st.a eget a tan stage a
post-tan was h%ﬁé} ‘Q%Yﬂfé “’%P@F’ ‘t‘%fn?ﬁ %s?sd‘lj'g "ggﬂaygf’wg‘@ﬁggé’ g‘?
l'iquoring 56 aGgour otk TCMER Ry Tb%@&é ﬁwﬁﬁb&b\ﬁt}ﬂﬂn adhdoul’ OCESS
stages in the tanning praocess | n additi on to -28-

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 possibie 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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t hose stages where a known mi crobi ol ogical problemis occurring. In each
. stage, a solid TCMIB formul ati on may be added to the appropriate tanning
| i quor appl i edvo®/43kla hi de under goi ng tanni ng. Addi ng a sol pOr/TSHAR42
formulation in a tanning liquor protects the hide from5 m crobiol ogical
deterioration duygd all - aalLef o the f | af | | S
uni formy di spet{ééed(}%r%r&gnﬁ%%ag%gﬁ g’?"?é‘ﬁeﬁ&ﬁ%ﬂ lﬁxgepcﬁfng“ﬁﬁ'%t@éluﬁea& “to
be used in a tarsnd depsity ofitbswoml, etndBredsutemaybeapplied po primotd pegetaition of the

on-goi ng tannin 0cess. I cal , t.anni ng |jquors include, for exanple, a
pi ckling Iiquor %oﬁx[ng tPoélﬁ‘g?}%ﬁ'ﬁﬂ‘c?%b?%ﬁ?ﬁt% A‘@@&é?&ﬁ?‘é‘?&*&ﬁ‘?ﬁ%@eﬁﬁuﬁaﬁ“ﬁﬁf ﬁ‘é‘(
post -t an washi nQumbe tay als@be wbdidiegss the KimBér and prdyrd ihdibrRed weriitlg A f at

|l i quor. This pethod of g\%pigl i cation protects the hides agai nst

mi cr obi ol ogi cal WMReEEXabYBt erioration, or other nicrobiol ogical

degradation. General an&?cm\&sﬂﬁuxﬁﬁﬁwo}@{egtsm Jlnﬁ)&%ilﬂg?ﬁ%yﬁlg hi des

and skins the solid TCMIB fornulation nmay used at a out
225- 1150 grans @evicuitgnbiniustry. oo genteohthe igeastik of ticohorganisms ém arsagridulswdli d TCMTB

formulation is R | ar ,1 i di at el v t he hi des
to the raceway. %@g@g&bés g%g%g%@é{t#”? %%d °{ﬂ§§8§§%ﬁ%ﬁ@ﬁ@%¥ be
i ndi vi dual | y i ntamodatefectivetd doatrolihgroatlost ableast bfe rideoviaish a8 theaeed or plant,

Additionally, a._solid TCMIB forpul ati on. can, be used to prevent bacteri al
degradation & HiN$SOntAFHRE Step may g%qlqowapltshgi usingiemAgntykaommda the ggacuity! TovTB

formul ation nmay iRmstAsRFothér miclobiéiabs. For Siple, ﬁlggeehgr ?Q&ﬂmpﬁ% witChn

kil ogranms of green or brine fleshed hides or klI'ns a TCMIB can

be used to prevaftecpplognyatiopcantaining b selideT GVITE dormulatioreor dipped énto mbatks or

ski ns during tangha: annj ' 01 | fini.shing. solid
TOWB for mulat | cotasing ihe 2GR AR LORE ueyef 07 aBAd the sk os Bla ity 015
grams per 450 kidriedjpyemreansknommiin the\artisgdit assitip diying) edied ideling, obaindrying. Fabl et s

of solid T i rect to t.he tanni dr.u r, vessel or
i ssol ved i nis SRaeesioBh e BTBERT i bt primEutn e drepito el dreopppeds
sonewhat anal og@asiculaiyideantagessiwidn THeMEGobigaiihstficorteintiabie tHeRi€Nt i on nmay
al so be enployed to ﬁ.ontro the gromh of mcroorganisns on a textile

substrate in a &M ing thy ?'ng process. Contacting the textile substrate
wi t.h TCMIB accor di NgyeQanbii€r dspatEetith Bfiﬁ%ﬁﬂﬁﬂnfe%lh'f&]c%n&ﬁ&g%f%\‘gﬁﬂpf a

m croorgani smon the textile substrate. 30 In a textile process,
conbi nati on may obmicfrRaEganispms i agiagugous systemcapablecdf supparting suchignowthr The ot her

\T/oﬁ Ir gbi Ci desy¢ Ogughy sydtei G thddted Witk aRbREPERAD folimntiof sith +d: e i | !
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 include, 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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- 29- appreci ate, particular anmounts generally depend on the textile
substrate and the degree of m crobiological resistance required. To control
m cr obi ol ogwoadrsagriowt h, a textile process generally di ps RATAIOHI4Y e
substrate into a bath containing a mcrobicide, alone or with other

chem cals used to Atsrn%%gé&tatgﬁve?%gghw§m§?naiﬂr#&rd}g& {.ovc%h%%liaiélg,; e;t ile

substrate may be Spraye rul ath on con ng a mcro

solid TCMIB fbacterid atdi fomgi inciodusttialmgeitonlatihg watew systems, rsucteas aneolingpiemierdiysterat | y t o
the bath or spray.pri,or to,0 ' . tn the bat t he.spray, a solid
TOMTE 1 or mul st Mesraify % a8 tOMTH 3 omleion ey Afadbedinr SiellE (e T
IS present i fedftultiigwitetdysten! Win tréating atréciculatfing ﬂita\lbzhetﬁithaﬁysieﬁﬁ&bulﬂne 10
Preferahly, the bath and_the spray

i i he t til trate. )
6 2queouS . ISty o5 Heted HOSRERY PO 0 AdEG the VYR it rdertoremove i A o | ol s
and products;% W, MiPeslogicd itdel dndAdthe? dBpbRits. TRE bysfeim $hBfid YeR 'Ok Braited,

m croorgani sms in order to prevent m crobiological degradation. A'solid
TCMTB f or rul divskad, refies withhwater, and fgeated wathandwitial dosefaf cabputyletof2or 100 pram

control ling tt{l

TCMIB formul a g%ﬂ&t‘r)rs\%@gew h@g&%ﬁ%ﬁf%o%ﬁg&#%@ép tﬁ%@gfe&l llAysubS%ﬂ%e%lci :

€ use protect ar anounts and
a simlar narsdditionofdboytt-100 graot tagrof solid'RIMTB dermulatienipér1 000 gallonsraay be

i ndustry. _For exanpl e, sol bd TCMIB fornulation, my he used tgo control
sapstal i Wi ERAEH Lo 3 dhih, SPITE R AT O RACD SR R RE B B, pol es,
posts and ti rdwefobioldgival Ptkdgng | unber with an effective 20 anount of the
TCMIB may be accorjlpl_i shed by spraying the | unber with an aqueous

formul ati on cont ail@iipgibibagterial end fapssl degradation of e Muids er mydsaisgsinte t he | unber

into a dip bajd 1) b RSkd TETR y cg&,g ' n an
aqueous bath 1's (r%g erdr?gg‘f%dPr efera Iy,hg&isgé [ %:%&%glrd#u at |dodrt1 IS
uni form y di syecestatiang of abeut 4 t¢ 24r 4¥)aram begs dfPusayi 1350 perip0pgilions ofifluide

di ppi ng ofcthe lu ol e I ' . r 25
Gener al | yfls about gﬂ ?i(i)“‘fg&fabhgrbag@%ﬁ%%@%ﬁ?#ﬂ%@&o&?ﬁﬁgﬂil on are
added per 10Qedmingdastend, sliva¢-forming bacteriziand fingi in oil digidtvedtergpolymeyy arusikgllaunt i | a
solid TCMIB fbhrnul ation is,thoroughly di. sed. Rates,tqQ he used will vary
according to tfog%' &ai\?'ﬁi?sg 053] FYSteHR.5d oé’ﬁ'b@ﬁﬁ%? Pt %’5‘@?‘0%@@3&%%*5%5 , etc.
Under condi t iaes ofsslit TCMTE formelations sanpy from@belit 31t6WL-100 Efag tag@h péraineo :
ment i oned abovaﬁ shqul d be u %%. Lre t&ﬁﬂt shoul d be made as,
_ gallons of water treated. Additions sho e made continuously 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
per 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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30 quicldy as possible after lunber is cut and al ways within 24 hours after
cutting. In general, the lunber is dipped into the bath, raised, allowed to
drip dry, andwoesmsziir dried. The dip time will depend, as PeI/uSmwme42 n t he
art, on a variety of factors such as -30- the degree of microbiol ogical

resi stance desired, %ﬁg} %E‘% t YERRIB a,r}? ensity of
t he wood, etc. Pr essIl}?e may Bocs El%doagff)‘%?r%thg penet r&reﬁﬁlgtrl] tl%Lhe

conbi nati on int mwbtnmnlmaytbemddenﬁgsameanmw aéqbpit;xesaglemwnﬁu'@lmdee upper
surface of the | o he .used to dega n e
I ncreased wetti r%g% *lggyeg%' usf%@?mﬁ?qléeoﬂﬁfyﬁ t%efoﬂn%gatf 6‘}’8\‘5 T on
accordi ng to thehd ayuediis sysfentprive td1ase okl dhien dtored, Pb&tﬁ@fah;twséwradectsﬂﬂuqﬁdoys To
control the growth of mcroorgrﬁnlsns on an a rlCUla&,p roduct ﬁp?ﬂc

seed or plant? {Syiteny whep ig pseAr in, RPPRORFals 8P éﬁﬁ‘g
effective to CO'WEeﬁ'uséd]ﬁa?ﬁtﬁ%Hnﬂiﬁoﬁ‘for‘ le REofEtion ﬁmﬁffb@&s 7] ai%@ed
or plant. 10 This contacting ste a;%lerbe acconpl | shed usi ng am)unts known

in the agricul tmapcmw@!spyhermmtﬁtnh heing applied ta@subsrate. exanpl e, the seed
or plant may be spra Is i

TCMIB fornul ati on or di ppeegml n ex?t%‘f?%ﬁe "Wg.lllt?lolglrllsg W@é%ﬁ%ﬁ%{lﬁ%ﬁﬁ After
bei ng sprayed orgroﬁtbpéuhcrdol:@nsmedn papepbranh papermakingrpabdeys, elgi, gch fup orgape
known in the rt such,as drip.dryin ed dryin r air d For 15
ol ant's. or - or i sk B0k 8t it Phet r9iact Sihaf noper ity Thogfed s AESHrmS)
drenching is parcbntwéM}ya Sl DOMTE fusulddiciin bl Smdlin€ EMRBIGAD icoritfol fhie gésrEer n
I nhabit the soil surroundi,ng the plant. Yet another aspect of the present

invention is a R8RSt engmicTapRgaRism P%QWPH@"Q}F‘?)EW&%P 2 §logry. o@%@gﬁ‘ﬁg SS9 15N
aqueous system queous systemis
a8y @e@m%m&% &imo%uﬁm%%g 8l arf

treated with a so ormul at1 on suc BIS resent in an
amount effective to Amﬁmatqthemwﬁmeaivemonlﬁaycmheafqrmmgme amasmin the

aqueous systgm ol ] I I slinme
Formation” niy h M EtiahittRE (¥ e ol s BE bR A DOMEE YE Bl o
i ncl ude, but ar aqueots dispersiondottainingialsolid BCMTRB Formulatien ento thetpalpesiter the pulp
sunf actants, nts, stabiliz rs t hi ck adhesi t ar ches,
waxes, proteins ?eoagﬁiﬁ LPPRIPS Y aaﬁ%@ﬁ‘f‘ SREPTeit o@%ﬂﬁﬁ%&s‘gﬁ ’;‘3@3‘83@“‘8 i ons,
aqueous 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

g

formation wire.
When treating paper (which includes paperboard and other celiulosic 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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detergents, coating formul ations, paint fbrnulations, alumfornulatjons,
and resins fonnul ated in aqueous sol utions, enul sions or suspensions. A
solid TCMIf ewdswaa2itat i on nay al so be enpl oyed i n aqueous sypiesvR3dazed i n
i ndustrial processes such as netal 30 working fluids, cooling waters (both

i nt ake cooling watgr .1 0 ter). .and wasfe waters

i ncl udi ng waste wafer gwg(r:ﬁé[?r#t%&%f %ﬁ&\’/\%tfogr"% t@?ﬂ‘ﬁﬁﬂ‘?‘ﬁ'ﬁ#ﬁ’rﬂ“"% thene
waste in the allosing componentsimg ¥-blemiat (PeK blendes)t - As nmentioned above, a
solid TCMIB fornul ati on may be used to control al gae, bacteria and fungi in
industrial recirculating water systens, such as a cooling water system or
met al wor ki ng Hidretights A sol id TCf MIB fwﬁwtﬁgmi%!@y be added to an existing
recirculating water system Wen treating a recirculating water system the
syst em shoul d TEMIB-8Perably be cl eanel-:i’-%‘@(ar‘oughl y prior to adding the TCMIB
in order to rqupueRbd al gal growth, njggebiol ogical slinme, and other
deposits. The system should then be drained, flushed, refilled with water,
and treated wCepml@@HFnitial dose of abli®%| to 2 - 100 gram bag(s) of solid

TCMIB f or nmul atgl 0 al I ons V\Ii‘%ﬁf o) N the system A subsequent

addi tion of aggﬁpmﬁp%g%?gm bag of SO OI)& TCMIB fornul ati on per 1000

gal  ons may b&#i-81233rade every 1 to 5 908% dependi ng on amount of system
bl eed of f and_t he s]ig s{)ity of m crobiol ogical fouling. To inhibit bacteri al
and fingal de§FR¥S: % of the fluids dr%fids used in the drilling of wells,
a solid TQdiBzkslexm! ation is incorporgigegin the drilling fluid at
concentrations of about 4 to 24 - 450 gram bags of Busan 1350 per 1000

gal l ons of f| MEL (methylene bisthiogyanate} c| o F2P%mbove, a solid TCMIB fornul ation
may be used to control sulfate- reducing bacteria, slinme-formng bacteria

and fungi in oil-field water, polyner, or mcellar floods, water-disposal
systens, and ot her TGMTBr6Q¢odtaina TEMER sadedipropylensigtyabl nydriomethybeahyee. r at es of

gal 1 ons of vater a0 Hidek SRS ehylntos b promiaEre e T
internttent!| yithpu@bol means of a metering punp at the free water knockouts,
an intermiBrent orCopl HE BidRunTtatearletrhe Syt biBEY B systom o
noti ceably foul ed, m;a_su 233 i5'8 whit@ariorphdiis silita (sfibdn cﬁ&ﬁdb?gawhé}t ermttent or slug
Tethod about 110 g B 8815 padils Hons Sremen company, Nordiield, I The generss © 20061
~ 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 2 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 togethef 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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per 1000 gallons.of water, 1 to 4 tines per week, or as needed to maintain
control 25 A solid TCMIB fornul ati on nay al so be used as an

oi | -sol ubl e prw@®432mi ve for the control of bacteria and fupciwsoetssxause
t he degradation of crude oil and refined oils during storage. Crude and

refined oils in Lm , | Contes
paraffinic, andqre]ap %'h?ggn?l%f)@?#@.&%k%?M%%%@?t@é%%ﬁ? %%le‘éecfa%d to
the oil as it i dlesiradpgwdersdhpioduated from t he shipping container to the
storage tank at the rate of about 1 30 to 2 - 100 gram bag(s) of solid
TCMIB fonmnul ati on per 1000 gallons of oil. Addition should be made

. bat chwi se wher e Egample@ occurs. -32- As with the other uses discussed
above, a solid TCMIB, fo | at i e inyentjon nay be used in the sane
anounts and in the sa{tfﬁij%?ﬂ%ls&gsfw&ﬂ%}(%gfmﬂmr?P’i?ﬁ‘&‘fefiWB%%PVn t hese
various aqueosls piendérgPIK biéser)f Oor nul ation not only protects the aqueous
systemprior to use or when stored, but in nmany cases protects the aqueous
5 system when in use or in appropriate applications even after the agueous
system has dri ec%% used in a paint Msd—@l ﬁtﬁgrﬂﬂlai or exanple, the
formul ati on not y otects the paint™I , - but also the paint film
after being applT@MIBeolatimubstrate. Anot¥®B6 enbodi nent of the present
invention is a mgod for controlling tl’bgo row h of m croorgani sns on paper
or in a papernma process, e.g., in a p or paper 10 slurry and on a
fini shed paper [SodistncSulghidfehanhg. paper bogx®s, The paper, pulp, or slurry is
contacted with a_sqolid TCMIB formul ation in an anount effective to control
the grow h of 0 atHirSH238 (Wira) n croorgani sf-3A the paper, the pulp or in a
slurry. The contggGtitRddstep i s acconpli gfudg using neans and anounts known
in the papermaking art. According to this aspect of the invention, for
exanpl e, a for miSKPWEEBFSR a 15 paper maki®Penachi ne (or a wet-1ap pul p) may
be contacted w t B by spraying an lﬁﬁodbe us di spersion containing a
solid TCMIB forrri&f)fgtgimgn onto the pulp a t'er/‘(’)the pul p | eaves the presses in
a papermaki ng process. Alternatively, a solid TCMIB fornul ati on may be
added directly into sed .at the i S a he b
contacted by ni ppi ng%‘g&%"? “P%W%ﬁ%@%@é%ﬁ%&%%ﬁ@wm any
ot her agent s1sp@asdFOMF. 20 t he press. Furthernore, the pulp nay be
contacted by addi ng igsolio% TC&/I B_fornul ati on direct Ieg to the pul p/white
water mxture, prefer3pPrpcegpres described inExample I were fifshsed fpform 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%
Scodium sulfite, anhy. 64.3%
25 Hi-Sil 233 (silica) 2.0%
Stepwet DF-90 1.0%
Zeolex 7 10.0%
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formation wire. Wien treating paper (which includes paperboard and. ot her
cel lul osic products or substrates), a solid TCMIB fornul ati on nay be added
into pul p skovsases i n the headbox, 25 in the substrate frommisago3s4s uti on,
or in the white water systemto treat the water systemitself or for

I ncorporation intonthe b of the paper. Al ternativel as w.th other
known m cr obi ci desTﬁeapeé%eﬁgéesfa)ﬂ%&ft@fpr?gwﬁﬁs8%&5§a%rmf % nventi on
may be nmixed into TFheDEMIBGolsialsagnittare oft9h% Hyiweight TEMER 60, 795bsewsigles 30
Example 1 -33- | olid T er fornulation Qffhe invepti S
produced by mTi‘imﬁépﬁ’emflgf%f %M%QMF@CF%’%*@ R co M&Mer):
I ngredients and di ro%ene glycol monSnetiyf &thg@al fornul a) TCMIB- 60

13.34% 5 Tergito 1. 00% Casul 70HF

0. 15% Sodi ¥m Sul phEkeprogeduses described in Exampled wipre Girst used3o form a solid TCMTB

2. 00% St epwet : : o .

0. 00% MIC. ( nBP R dormution having th ahovs compifenfy 4yl pBonager. Thispopt
di propyl ene giwasthen nempressediipl form mtablet. Tergitol XD i s a bl ock copol yner of

et hyl eneoxi de and Qropyl eneoxi.de. r.eact ,th butanol.. 1 syl 70
R o cal of am dodB R HEROB def rhE A ol witod it Ao apd e ]
whi t e anor pho o EtliyLCorp6iation) arerehiod’ss g60d 43 @eplex 7 inthe forahlafiin, Ibweverg product

from Stepan conpany, Northfield . IL. The generic¢ pane. i.s sodiu
dodecy| benblnéhesq prpdiets Gan wescpell if ﬂleicgn%?nﬁsgmeéﬁ-ﬁﬂam iy incpgased in e

Corporation, EghR. #8-Si238 & .a fYbduct 6 PPGIRMRIreS, IR [BittibhrgtO Bndivania).
al um nosilicate.
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 microfiora

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
saline (9 ml) test tube. Each bacterial cell suspensions 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 deion_ized
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 chioride: 0.26 grams, calcium chloride: 0.29
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The solid TCMIB.powder fornmul ation was fornmed by chopping, in a PK-blender,
a solid rock-like MIC into a powder. To the MIC powder were added the ot her
sol i d conpon&ewMsnt| udi ng anhydrous sodi um sul phate, Hi- SOVBPOIRG Zeol ox
7 to forma salt carrier matrix preblend. Separately, the |liquid TCMIB was

ixed with th e Gith SLIBR: | d
nixed wth the %g?argnb% chif q‘ AR meliﬁﬁx%h&g{.@% ?t?ﬁ_%kw_w%tﬂ Thls- an

St epwet DF- 90 a liqui B m xture. m Xt ure was
then added to HGE 1523 grams Tins-baserfald grampr & testdssey wasiamiad dunaitI0SCARetiheender .

The l'iquid and i d. j . t inytes to
forma powder. ¢ eg%ngﬁ?W%?rg%@{x&é@%@éﬁ%@%@%ﬁﬁﬁ? E%ﬁ%ﬁ%ﬁ'gars,u% @ﬁg A
][esul ting pomdenumératigu’rsmeﬁ&]ﬂmﬁdn TGEAfaad indthated @OITIC fongh hcfjw? Helconwesls t 0 Si t
or 30 -34- seconds.. Thi,s gchoppi n roces s_repeate or. as nmany
{1 1res. necesshr S0 SOV boge. LS FPRS HO B AL ThFSHod: BaSLARSIEts T
fol 1 owi ng sol i dudiabdl BoldmateBies watd %b&%é&ﬂat‘ﬁﬁiﬁteﬂﬂﬂﬂhﬁﬁ&i%orh}ﬁhﬁ%&' V-5

bl ender (P-K bl ender): Ingredients ) . % (final formula)
TCMIB sol ut i on TCMTB/MTC was better thapthesplid faemulation or vice-versa under the stated 10. 4%

Sodi um Sul phat : s 1 0 L-Si ] - il .

0. 5% St eari c ag?tgﬂ[bw Some vanabﬂny%gnfﬁrégds%}g?é? gg\%fﬁéﬁﬂggé‘bll én%%ssxble cell

1. 00 % Zeol ox ¢umping. The solid formulation of TCMTB &PMTC appealsi®dbs ad effective asthat ai ned
92% TCMTB- 8 9%, Tergi tol . XD, apd 1% 15 ul 7 The, pr.ocedur es
descr bed i 1P ek fenilatid I bR ottving s soBfohed bopid romclieR e,

formul ation havjoa@r tdfey,abMeaiefcR BPRRAB Snitdudingei ght percentages. This powder
was then conpressed to forma tablet. Exanple 3 20 A solid TCMIB

tabl et forrnulation was fornul ated as foll ows:
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adi ents W % (al forula TCMIB sol utien
14. 5% MIC ——8.2% Sodi.um.sul f ate, anhy.
64. 3% 25 Hwd»%43i83 (silica) 2. 0% St epwet PETAUE99/03942

e o BRI 5557530 o
wei ght percent;ﬂ%e .gedh{l,g%] T I | e TCMIB solution is a
m xture of 92% wel g ' 60, 7% byC wei ght Tergitol XD, and 1% Casul

70 BH 1% As recited above, TCMIB-60 contains TCMIB and di propyl ene gl ycol

nononet hyl et her. . roocedur es descr,i bed in ample | were first
used to ?‘/orm g'sol %%%@5‘8@?%%%?%°@ﬁgﬁ’ﬁﬁ Pﬂgﬁ?ﬁn&}'ﬁ conponent s
and wei ght permgiciabagmism, theformalaiditdonprsing TEMTBOAB6BEF 6o h Wafepkolutile, (salb| et .

It was discovered that Talc &’F tal 300 hydrous magnesiumsilicate) and
Zeolite A (fr GAiTEF matrxcwhesep %Mma!gewmaga@@%e%twewewmﬂth% t he

formul ation. HOWeMQF at 1éddt SftEmiSroBfgafiem! S can work well if the concentration
of H-Sil 23371s increased in the formula. H-Sit 233 is a product from PPG

| ndustries, Inc. (Pittsburgh, Pennsylvania). Eanple 4 To assess the
anti - bacterial, eff ' RSNTE |1 qui olid . for.mul atigons a
"cocktail" of 2Dact gﬁ%g‘%ﬁorgam ?@%éggﬁﬁéeghgglﬂsgt%%aﬁg¥ he m xed
m crof | ora 15 selectadfrbn sediam dcdtae, additm bidarboaate, \spéium bomyes tetiim brbddes ol | d
TCMIB t abl et for.rul ation fragmexanple 3 was enployed a5 the solid

orml at i on. -FAONTEAPERES BN GG Syl Riaeptrai dignae R Sieoutos oo
TCMIB f or nul atgogiimaiiEté, Taléiiealoridel|chidiuaMadthta VaRiubl RFAE okdiHinm kaihes, at or i es,
Inc., Menphis, TN. The organisns tested were, Pseudononas aeruginosa ATCC

15442, St aphy|tipgassiy phosnbats, potesiumshipride, potassiyra brogidegpatassiumAipotidgo 1224,

nasay 1 ho.or gamRedlnd Wlodds, dhekolal Suio Rl R B A e el e
buffered at pH 8.5. The assay growth from each organi smwas renoved with a
sterile cott on Swaqf'hla Q&n‘a TEMTB formulation of claim 1, further comprising:
an emulsifier in an amount of up to 20 percent by weight of the formulation; and
an anti-caking agent in an amount of up to 30 percent by weight of the
formulation; and

5 a biocidal adjuvant in an amount of up to 50 percent by weight of the formulation.

4, The solid TCMTB formulation of claim 1, further comprising:

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.

5. The solid TCMTB formulation of claim 1, wherein the solid formulation is a
powder.

6. The solid TCMTB formulation of claim 1, wherein the solid formulation is é
tablet.

7. The tablet TCMTB formulation of claim 6, further comprising:
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saline (9 m) test tube. Each bacterl al cel ns was standardi zed
to a MacFarland 1 density. After stan W\ mmﬁﬁm\ al i quots of each
cel | suspensiwe%#a#l t hen 25 di spens epar at e t eSFTUEBO3M43he

saline cell mxture was enpl oyed as the |nocul um for the assay. One hundred

(100) microliters V‘@%lﬁﬁ@r&%ﬁ@ﬂt@ﬁ:ﬁul&grﬂ‘ah'ainbﬁﬁt%f@ﬁfzﬁé%ﬁﬁy'v&l%?@@fﬁtélg

tower water. Each biocide was prepared as a stock solution i'n erile
dei oni zed and warmylationd di luted to added to the synthetic cooling water to

the appropriate tes ah@&uﬂﬁ?ﬁﬂ?x?ar&fuﬂt fﬁ’?’§§2§§?‘9 %&9{ T dh&q’OOfS

synt hetic cooling tower wa

grans, dextrése; O. %mm@rxgméemmmuhﬁaﬁt&f@tdlﬂ&m&tﬁw&gﬂvﬂmbl car bonat e:
0.17 grans, sodium chI ori,de: 0.26 granms, calciumchloride: 0.29 -36-

grans, nagnesi t%‘d 0.60 grans. The nmedium was buffered at pH 8.5

with Tris- HC: 1. 2%1&&[&1 alijuvant Redh@monntlof uf kS ®percent by weight of the formulation,
Thet est assaywascarri edout at 30 C. Fort he enuneration of surviving organi sns

t he standard spread pI ate techni que was utilized. Al enurreratlon S were

pl aced on TGEA @nd i fo?‘x?xul d;(g% ayeg’%é hw&d 5 did not

contain any b|00|de resu ts are |gure ﬁ on the
dat a obt ai ned, mmmﬂkdﬁﬂhemwe&mwdmﬂegm&aned that indicated that the liquid
formul ati on of TCMIBIMC was better than the solid fornulation or vice-versa
under the stated conditions. Sone variability was observed due to
experimental erg.or athe selidSEINITB formblaticn ofitRaind 8, whekein the iatér-s6liblditodtainenisaf

TCMIB and MIC appear be as, effective as_ the 10 UI d for tion. The

benefits of hav‘l"?f@"‘%ﬁ"@iﬁ g CIURITS ‘il"fIPP ﬂ"ﬁ’@t‘%ﬂ%}t"f"& € ’E?EF@Y%’ safety,

conveni ence of 3g, ua!utoséieabagmem licellulose, |08t @ wﬁﬂne:msvatokgw 1.
I"east one

A solid TCMIB fornu |onfor control the growth of at
m croor gani sm QGH@O-?&OP pmhéqmmql ﬁlhtg) oxepiig, flasformieg derivativey of

wat er - sol ubl g \M @&&,F Vﬁs%?rel n the TCMIB i s present in an
amount effecti 6 con gro ‘of at | east one microorgani sm
10.  The solid TCMTB formulation of claim 9, wherein the water-soluble bag is

selected from the group consisting of polyvinyl alcohol, polyvinyl acetate and mixtures
thereof.

11.  The solid TCMTB formulation of claim 8, wherein the water-soluble container is

contained within a moisture proof outerwrap.

12. A solid TCMTB formulation for controlling microorganisms, the formulation
comprising TCMTB, methylene bisthiocyanate (MTC) and a water-soluble salt carrier
matrix, wherein the TCMTB is adsorbed onto the water-soluble salt carrier matrix, and
wherein the TCMTB and the MTC are present in a combined antimicrobial amount

5 effective to control the growth of at least one microorganism.

13. A method of controliing the growth of at least one microorganism in an aqueous

system capable of supporting the growth of microorganisms comprising the step of
treating the aqueous system with;
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2. The solid TCMI'BforrruIatlon of cI ein the salt carrier
matrix is selected from sodi um a ‘M“ “‘m(:ar bonat e, sodi um borate,
sodi um br onwale943gydi um car bonat e, mm 1’081 de, sodi uRCEUSPUB#2 sodi um
fluoride, sodium gluconate, sodiumsulfate, calciumchloride, calcium

lactate, cal ci um SiYgG@TeMIPiRASAEGR ottlp Bﬁﬁé’!‘cﬁn‘ﬂﬁsuorﬁﬁé B WateRespiat e,

pot assi um chl ori de, potassi um brom de, "potassi um , hagnesi um
chloride, Fragnlecirrenmattiz, avhereiniie ECW&mmMm @emmntmﬂkctmeé@cqmlﬁ@f 3.

The solid TCI%? E%??@ﬁk%gb%goofé &he%?ﬁewse{yﬁgﬁnp“ sing: an enul sifier

in an anount percen e fornmul ation; and an
anti - caki ng agent i n an anount of up to 30 percent by weight of t he

fornul ati on; hi oGi d uvant in an a up_to 50
percent by we]1 %FWdPg?l ét?”gﬁemgﬁeaq“e"l”ﬁéy Sg%ﬁ? BESIAR i on of
claim 1, furtdaﬁsisuagapu@dha wafer §isRf), 8l 8letabolbikitgTids & WAkt Gdtel fredtinkdte group
consi sti ng of ger m ci, des ungi ci des, .sanitizers, and oxidi zi ng and/ or

hal ogen-rel ed® “%g’érﬂ‘ Jield water sy¥iem: A CORMMESOMPYtiQnANd 3ae BN, growt h of at

| east one organi sm 5. The solid TCMIB forrul ation of claim1, wherein
the solid fornulation is a powder. 6. The solid TCMI'BforrruIatlon of
claim1, wherldin tAwetbod ofcontselhing the growth of a4 leastisine micrgorganisnilorea subktras¢ TCMIB

formul ation of cl e tegration rate
regulator in "éﬁoné%ﬁ%tﬁ m;ﬁ&e&ﬁlﬁ%ﬂ%%&e%@éﬁgblg t\?‘g?ﬁqﬂtﬁggattﬁ ¥8r nul ati on an
enul sifier i rtmmofgmntcompnmgmostaﬂoﬂoer cent by weight of the fornulation; 5
an anti-caking agent in an anount o to 30 percent.b .gh f .the
fornul ation; and &° 'ngaﬁﬁq‘{'fﬂ?wgm’“f‘ﬁ ﬂ"'ﬁﬁ%‘ﬂﬂfmﬂf"sﬂ'ﬁyq(ﬁ&g% Feednt by
wei ght  of Sh%nid)il%deﬁ-kélﬁblesaﬁcamerﬂihﬁxwmﬂ aﬁmaoimmﬂirahhmmmml m1,

wherein the sol id formulation is contained wthin a water-soluble
cont ai ner. fectivete control the growtisof @ deash onemicroerganism png gubstigteagd n t he

wat er - sol u b' e co Ntk thé subStrate with the liquid TCMTB formulation.

16.  The method of claim 15, wherein the substrate is an animal hide, a textile, 2 wood
product, or an agricultural product.
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wat er - sol ubl e bag conprised of polyvinyl alcohol, polyvinyl acetate, nethyl
cel lul ose, hydroxyethyl cellul ose, carboxynethyl cellul ose sodi um

car boxynet hyivhysivasxyget hyl cel | ul ose, pol yvi nyl pyrrol i donePCT/US9/03942

pol y(al kyl ) oxazoline, filmform ng derivatives of 5 polyethylene glycol or
m xtures thereof. 10. The solid TCMiB formul ation of claim9, wherein the
wat er-sol ubl e bag is selected fromthe group consisting of polyvinyl

al cohol , polyvinyl acetate and m xtures thereof. 11. The solid TCMIB
formul ation of claim8, wherein the vvatﬁb- Lib| e container is contained
within a noisture proof outerwap. 12. olid TCMIB formul ati on for
controlling mcroorganisns, the fornulation conprising TCMIB, nethyl ene

bi st hi ocyanat e " " wn the

TCMIB i s adsorlfed ont o t&eqXadvE AiubRdishal efnesd Bliwbad 5ol G LiRIe’ | X, and

the TCMIB and tthe MIC ar e present gdnbunmorc@iittcngr@nt i m crobi al anougt 5
effective to cgntrol the growth of at least one microorganism 13 A

L oorgani sns
- —30- alsolid
PO Er-sol ubl e 5)salt
ar—arrotnt—ef fectivg to
agueous syftem 14.
ected fromthe
wor | dng fluid, Ja waste

aqueous systemjcapabl e ofy -'F‘-N DG The g
¢ MY

conprising the [step of tgeaf]
TCMIB fornul atifon conpri #4 g
carrier matrix, [ :
control the gr ~

The nethod of d ai m 13, he!H IR e
group consi sti of a cool i ng maser 2caeat csmpria. Net al
wat er treatnmentf system an oil 4fukﬁs§o}!‘l?£?¥mé¥§4u%m@o£%“ ng conpogition
and a tanning |} quor. 15. A et hod of rédntwapeel | Ng the growmt h of 3t | east
one m croorganifsmon a substrate in contaekewi th an aqueous systemjand
susceptible to fthe growh of at |east one m croorgani sm conprisinggthe step
of : contacting an aqueous system w a tormulatron conprising B
adsorbed 5 onto a water-soluble salt carrier matrix to forma |liquid TCMIB
formul ation in amount effective to control the growh of at |east one

m croorgani smon a substrate; and

NIE NS

;




treating the gybstrate with the liquid TCMIB formul ation. 16. ng ézl:g}og_. 3
of claim 15, \iﬁerei n the substrate is an animal hide, a textgf® a wood g

product, or an ﬁ(&i[pul tural WgRr oduct. -40- % (3,(&’

LD INTELLECTUAL PROPERTY ORGANIZATION
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

International Bureau

(51) Internationsl Patent Classification § : (11) nternational Publication Number: WO 99/43211
2510 Al
AOIN 43778, 8 (43) International Publication Date: 2 September 1999 (02.09.99)
(21) International Application Number: PCT/US99/03942 | (81) Designated States: AU, BR, CA, JP, MX, NZ, SG, European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,
{22) International Filing Date: 24 February 1999 (24.02.99) IE, 1T, LU, MC, NL, PT, SE).
{30) Priority Data: Published
09/031,829 27 Pebruary 1998 (27.02.98) Us With international search report,

Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
(71} Applicant: BUCKMAN LABORATORIES INTERNA- amendments.
TIONAL, INC. [US/US]; 1256 North McLean Boulevard,
Memphis, TN 38108 (US).

(72) Inventors: LEE, James, C.; 4044 Graham Oaks Court, Mem-
phis, TN 38122 (US). DEL CORRAL, Luis, F.; 120 River-
walk Place, Memphis, TN 38103 (US). CLARK, Richard,
A.; 581 Royal Pecan Way, Collierville, TN 38017 (US).
BONILLA, Pedro, A, 6406 Hawks Call Lane, Memphis,
TN 38135 (US).

(74) Agent: LINDEMAN, Jeffrey, A.; Morgan, Lewis & Bockius
LLP, 1800 M Street, N.W., Washington, DC 20036 (US).

(54) Titde: SOLID TCMTB FORMULATIONS
(57) Abstract

The invention provides a solid TCMTB formulation for controlling the growth of at least one microorganism. The use of a solid
TCMTB forulation, as compared to a liquid, minimizes user contact and is more readily packaged. A solid TCMTB formulation of the
 invénition contains TCMTB adsorbed onto a water-soluble, salt carrier mateix, with the TCMTB present in an amount effective to control
the growth of at least one microorganism, preferably in an aguecus system. Other microbicides and additives may also be incorporated
into a solid TCMTB formulation of the invention. In a preferred embodiment, the formulation contains both TCMTB #nd one or more
other microbicides (e.g., methylene bisthiocyanate (MTC)) and a water-soluble, salt carrier matrix, The TCMTB is adsorbed onto the
water-soluble salt carrier matrix, ‘The TCMTB and other microbicide are present in a combined antimicrobial amount effective for the
control of at least one microorganism. A solid TCMTB formulation may be used in a wide variety of biocide applications. Accordingly,
the invention also relates to a method for controlling the growth of at least one microorganism in a liquid, preferably aqueous, system,
In particular, the method controls the growth of at least one microorganism in an aqueous system by contacting an aqueous system with
a solid TCMTB formulation comprising TCMTB adsorbed onto a water-soluble salt carrier matrix in an amount effective to control the
growth of at least one microorganism in the aqueous system,




