; e3e6~tt udvXsw} 6} T6~29 July 2002. M crobi ci dal Conpositions and Met hods

Usi ng Synergi stic Conbi nati ons of Propiconazol e and 2-ner capt obenzot hi azol e
10 15 20 25 Field of the Invention The present invention rel apgalyt2002
conpositions and nmethods for controlling the growth of mcroorganisns on a
variety of substrates and in aqueous systens. Mirre particularly) the
invention relates to a synergistic conbination of propiconazole, also known
as (RS)-1-2-[(2, 4di chl onphenyl)-4-p | -1, 3-di oxal aa

2-yl met hyl ] - | H 1, Migropjc E&Gw&;’osgi?as Mﬂm&%wgu%cembﬁna%“a{ kal i

metal salt thereof. Backgr Oﬁﬁgiwn&ﬁ@admﬁ&%dﬁﬂbeﬁz&ﬂaﬂﬁe variety of

commercial industrial) agricultural materials or products are
subj ect to mcrobiological attack or degradati on which reduces or destroys

their econom a | | es of such materials or products include
surface coatiﬁm%, , seeds, plants, |eather and plastics. The various
tenperat ure at whiThépresestinveatianrelatesto compositicnscng matheds/fenvofiteodling tiegrovgh of ed,

or used as well as t.heir | cte ptlbleto
o ow b at t ackierara AR APl GRE kT Kokl s a M el BER L

fungi) yeast ﬁv&u&mh&s toa syﬂ'dngstm cnmhmmnn gﬁpro;amnamtcya]hdmom as(BOEEAH{@4ri ng a
manuf act uring r ot.her. ndu r QCes air, tanks,

pi pes, | pn@‘ %Pﬁ’&yl% é@@%ﬁgﬁy&ﬁﬁ‘?ﬁh ﬁ@gﬁZ\m. |l e using a
mat er i aI or pﬁle‘dspfdb)nzbmtazaxarmlalnlihytamalttﬁmbfe openi ngs and recl osures of
packages or fromstirring or, renoving material w th contam nated objects.
Agueous systemkm[-g’@gmy subj ect to m crobiological growh, attack,
and degradation. THuase vaite? dsaaMEial iBusty, afifoultirfiSdl wob@mlitesds @Iproﬂﬁdtiamt er

systens. Exenpl ary agueoqus  syst i nc|] ude, . t are not limte
| at exes) sur f ebieskie %‘)“’Qﬂ’i“g%”! Ei%‘“ degraation whichweducesiog ﬁ@ﬁ@f%“"’"&ﬁﬂ?@?}"\)@lgf

star ches; 10 VX Egampltk 0f st aterdil8 dr piokiidid ificlaaze c&aﬁgs le.ﬁS@ sBéde lisSicathieet al
wor Ki ng ui ds, COO| Ing water, waste water, aqueoQus emul si ons, ggue us

detergents) counlaErsc YREPYs; teFRReTatses; af which,fush materials or prodpeis are. | at ed

i n agueous SO&MQBMmmm&mﬁmwamsﬁuasmﬂmﬁ&wwﬁmeMwﬁwmIy
contain relatively |arge anounts of water and organi,c mater,i al lsllﬁl ng them

to be envi r onfsfiegradatipt bxpmmoy micrporganisms Such 3,3 pas @ﬂ&mm&ﬁaﬂm HPt ack

and degr adat i gibrooMatif@bingy mhmcdawmwﬁcmﬁnm s ifidustyialippatess/ by
mani fest itself as a vari et robl e suc as Io S of%dkl?coa“l §'T as
f or mat i oRy obF’&’@f‘Fﬁﬁ&E’lt@k&d’ g,eq praenL, 2adk fag %

change, and gﬁlaiehﬂ&preaiﬂt,tdrm;hqbyﬁhﬁpl@bp@in@gaﬁaécwda’eﬁﬂpmagesarrronf agueous
29 July 2002 systens can cause ‘H&ull of the rel at ed wat er-handl i ng

system whi c h SHFEDE T IENQYing matiel ®fs, heat exchangers, and
pi pel i nes, heati ngy emmswakbmsﬁgsﬁbjamrmcmﬁaﬁg@ﬂ@ﬁwshmhand systens.

Anot her Obj ectionab e henonenon occurri eou st ens, ularly
R aqucous, & MmN TRos FOERS S TIARRY ve Rt raRh SRR S1es FREEY mat | on
can Og Cgrzol n faétﬁ&t?‘: sydwnﬁqkdlﬁb 0 a.rSﬁét]Tclmiti)@d 0/ laS¥es | SAifEctants) dxﬂi@mmgalﬂﬂzmspf

matt ed deposits of m grqQorgani sns i bers ris e st ay,
pasty, rubber fhickenggs s‘qu'%@"‘hﬁﬁ' wﬁéff’d’mt%{?f’dmﬁ‘ﬂ?g'ﬁ\?éen& i"h w
undesi r abl e OqRfkirkgThids] daoktighvwater.omiste Wattialitais ettiulsiohi€ a@ﬂuﬁqu&gsms banng n which
it formed. The mcroorganisns jnvolved,in its formation, g %& marlly

di fferent speCPBROSKPNS ‘@WW%WW&M@FH“HBW ??{:}‘“TG?'

particul arly Gapsislond CthedeQystinsGeqlafly Edntath rélafively 1886 irfduts OEWaREd ambotsamc
subst ances that envel op or encase the cells, Slinme n cg‘ﬁzgr |sg§h al%g
i ncl ude 251 amewptesigleaysing;thnm tg be prvironments yyedl- %ﬁ?f rgifrobigle “@w t
and yeast-|i kqn@iganpas. Slinme reduces yields in production and causes

pl uggi ng, bul king, and, other probJens in industrial water syst eng1 Vari ous
chemi cal's known asMifrebiclesical drgradation ofaguspussystems maymanfestitself 8 2XHIB Ui cal 15

deterioration Q{bwniacl.uawsu@sb oﬁu&bﬁﬁsgas rmtmt&jdcﬁdnme GdafS, MicrRENe pH, enfuliaioni t €
t he exi stence of such m crobicide, 1nd ustﬂ:ﬂé s constantf seekl ng nore

cost-effect vé’f‘tﬂé'éﬁﬁﬁ‘%@’?“&ﬁ/tﬁ“éﬁ"l&!‘& hdditio im’GPblSE’Glcélrde‘ﬁ‘FQﬂté’Epf e | ower

cost and | ower concentration. The concentration of conventional m crobicide
and the corresponding treatnment costs for lsuch use, can be relatively high.

T A AR
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factors in the search for cost-effective mcrobicide include the duration
of m crobicidal effect, the 20 ease of use and the effectiveness of the

m crobi cide per unit weight. Summary of the Invention In viewoguly2tdastry's
search for nore cost effective mcrobicide, the invention offers an

| nprovenent over current products or practices. One enbodi nent of the

i nvention proy » Lt 0S|t 25 g@nt ai ns
pr opi conazol e g% sf%n@%eapﬁhggﬁ@% %%E}%@?Mgg?c‘g@l&a +?'l qude 1ngsalt
thereof. In thevesppus; heomchapgeospacipipslis deating sydmszscmﬁngsystepmménmen n a
conbi ned anount f%}/n !gl stically effective to control the growmh of at |east
one mcroorgarﬂnél SYA§8¥her enbodi ment of the invention provi des a net hod
for controlli ng t hAndagireo vlfjértiodable phenomemm@acurring in aquaows sitdnisapasticultly it aqedooond

contacts su rat.e sus o the of 30 mcr.o ni W th

ot opi conagol o Y Faes Tt s Fmpcts. AlEimBion S e ot PRt AR oVl
conbi ned anpuniates yyemgi Slimamwhdigts efinfatied depesits Ofxﬁlofobfgﬁhsrhd”lﬁb@sf adidbbrizf Itaayl east
one m'croorga I Sm on rate.. Anqt her enb |rrent f.t.he jnv ntlon
provi des a net ﬁB‘G‘"WOP”g'Oﬁ‘WW [ 4PIPGR- °r8\‘%;ﬁnbafy ag =§) %’Iﬁﬁmﬁ

ni Croor gani Smahat {3 défferentificrn that cﬁ‘ﬁﬁtaquaoﬁmaahmﬂﬁclswﬁ;nﬁed I'Irhgnmmim\gahxsmfs a

m cr oor gani sm, Thi

thod treats, t uequs mwth nazol e
e o NBT o ol i emaics ot gLy L FERES qf SPaEe-ToBpE AL AR AR oting
syner gi stiiocal Ibyctaia{] Retdculafly tapsmmttbmis ogb%ega ohich seefeterdelatifds ngul:@ﬂﬁﬂ:cs that f
mcroorganlsmlnt e u em, e syher tL.C CO natj on o
propi conazol eeawpffm% %éf léfrﬁ mc‘%m{r?ﬁ?‘s?“ﬁ%lé Pg%%‘%l%m%%b?cqnﬁ preventing
t][le nm cr obi ol mml tousfuhgl Ok the SO tAR e and Péastlike Ofdasiiras. i Shihe@Eduved fyiells n t Y pes
0 raw nateria

nd oduct,s such _as | eat extil . pbul p, er and
Saper boar . c RIS shd s pests, hne, 26T AT pioklets ipd st SR oo
seeds and (czlrops iﬁxﬂhﬁiﬂi&@ﬁmﬁﬁw&%ﬂdﬁm&ma@aﬁébdénmﬁi&tehﬁﬁicﬂfa]i&ylobﬁalused in
vari ous | ustria ses.used to e nufact.ure thes
pr oduct s.PAcc SRR Qa'ﬂﬁ'rfail S’ﬁt&“s’éﬁ’bﬁ ‘ﬁ’g F‘édo'ﬁ? e JeRIE e °6ﬁt°%‘i‘?‘1‘3’%ﬂ§ht he
conbi nati on thiEtGBiElﬂQ hndhh@' lgioﬂMy@éekﬁi\gﬁfofwbg&ﬂe&iﬁ tedlhotvgy iwhich Yffdts equal or
i ndustri al dUCtS}f [ aw ter| aI&/ or %r ocesses, The foregot:l n?PPPt her
feat ures and Gﬁﬁf Q'é@% ek gostand lowes qgneaRiationy, The fopcentratiof o ‘b’g‘é BOREL £ ¢ om
the follow ngfrﬁi&ﬁﬁbxlkledxddhﬂ:‘@frespbndﬁig mstduemrces‘tmmﬁhmmdbmmmly High. Daipaitdned
Descri ption of, the, | nvent es
Donol ot 1 on. © driEin oo BT oot B i G e B BRSE R B BaREh b ¢

t he poi nt2o0f LbS@,oftlé&raﬁkﬁthéeﬁddhieﬁesabﬂh@ﬁﬁﬁdbhid%peﬂ&ut&mlghddltlve (neutral)

effect; 2) an @ntagogi sEic effect; or 3) a synergistic effect. An additive
(neutral) eff I ¢ advant age over the individual

nucnbi oci des. An amtv@@mfhmt@ sabdrehCfbr méte vastitftkctiveanitiobicide, fiegAtentich dffesaht .
Only synergism than an additive or an

whi ¢
ant agoni sti c é?‘?’é’&?me“b‘?v\‘i'e%‘"amﬁﬁ’gf“‘t%sr ‘?fé’r’t"é‘éﬁrl t and, therefore possesses
econoni ¢ advant ageSne éxtodiniéhtvd tHednvielitioniprovies 4 itrobichial eaipbsitidal iThe caniposition

pr opi conazol e and. 2- ner zot hi azol r an_al.kal i tal .salt
Phereof " dBhon oRARRoBFo AR S Qg gie MRS ot B il dreia oot T
conbi nati on ofhddoRipbsiMAFEEPiConAINE aad 2. MB 86 BFeSén€in a%ﬁbﬂH@éno%Hﬁ?ﬁdrglétwally

m crobi cidal 25 activity at | ower propiconazole and 2- MBT*concentrations as
conpared to t teéfestive looionizdl dhelgravaibelsk lepst gnegticigprgtiswnazol e or 2- MBT al one.
Such a superior ef ;&ﬁ&fxergﬁlﬁméﬁ oﬁh&'xh%nh&?émﬁ&é&’l%@ﬂﬁd?&‘é@xﬁ%oﬂﬂ& R YWbwith 6f £S5 €S

propi conazol e's effectiveness per uni
microorganism on a substrate. This method contacts a substrate susceptible to the growth of

30 microorganisms with propiconazole and 2-MBT. The propiconazole and the 2-MBT are present

in a combined amount synergistically effective to control the growth of at least one
microorganism on the substrate,

Another embodiment of the invention provides a method for controlling the growth of

2



I n one enbodi nent, the invention relates to a m crobicidal conposition
conpri sing propiconazol e and 2- MBT. Propiconazole and 2-MBT are present in
a conbi ned anobunt 30 synergistically effective to control th@bﬂb@m@ of at

| east one m croorgani sm Propiconazol e,

(RS)-1-2-[(2, 4-di chl orophenyl ) -4-propyl -1, 3-di oxal an-2-yl net hyl ] - 1H1, 2, 4-tr

I azole, is a el . B 8 . .

5, 403, 844, Rt 85 ‘%‘2’%"@?‘} eﬂ’%ﬁg{%{o&g@&@ﬁg’%@ %_c_?’ﬁ%i‘%%"z%s :

Pr opi conazol eethad treatsethd agupaudpystgmovithmirepidonazole end 2MBT. FRrppicanamiecind 2{MBT
NErphi 5, - TR AT TP HERAGHN SONE N oRE R R Ol bameten
Menmphi's, 'Te n
Phar maceut i Cgicrddridafiii ih iR aql¥i¥ sy@éngey. BUSAN 1292 is a formul ation

cont ai ni ng 23. 6%&20p| conazol e and 75%inert ingredients including a

nonyl phefiol et hy| Ei§EBEraiRtis sambuating plepiconazele MBd} anqerding to the invention is

2- mer capt obe ' & he. |i .
m cr obi oci dapégl%m @i&?{‘/ﬁ‘f an i 13\/%}8 ?ﬁgacgg‘#e%dvﬁ 1%%@%%%%%2@5 g%&s&fp & OfN ~SM
S 15 wher ei nraw majerinjschnd groduats suchas ddathad, iextites, pulp, peiree frelpapdrygardytaatingspdi um or

pot assi um | . ' | O rojg" 2- NBT", refers .to

D rer capt obe ek a0t & bbb bl Wit avabiahBlong f i

2- mer capt obepambinatigomay besused/inivhridub industrihbprotdsses Blebiprépatedr mamdshmntheser om
Buckman,Laboy ' ' n . BUSAN 1214 s .a 50% aqueous
20t ormif at i BRCGH EBetrilipy ABHRA Snnol BIRE ARG v atot e e

appl i cat i on, comitrol tbégrowthalf micenpgesisms omer imach indistripl prodicherawvmaterialson nay be
prepared in ¥I%éésgegs forms known in the art. For exanple, the conposition
may be prepared I n liquid formas an aqueous sol ution, dispersion,

enul si on, or suskadiregoingandiotbgrdeagiresandadvantageesfiicinventionawitlbamadd merat , or as

a solution b ' | Vi i and 2-NBT .in,a..sol.vent 25 or
dpple Bt Bl B LR A B R o R PR S ot 1 P ed to,

conbi nati on
met hyl &§ her Betaile an ofidk entiorpr  1- met hyl - pyrrol i di none, or petrol eum
distillates. The yj&hQPkiehia . ; . i tion. be prepared
as a concentrate ‘?icl)ér;mg?kut | o%m%fﬁbgfﬁfgso%%d llﬁ(r%%?] e@’%ﬁa&kﬁsﬁ% additives
such as sur f eanpsition orastwosieparase additidnsgh the paint of usea ticketréseltd arkmpssibly: 1pen used as
known in the ' Ras Lok A roni. 0l.€ Qd. Q@;lina
l'iquid corrpog‘?dﬁtlzvgh&gérrﬁg{/st é%&gﬁé%mggp%%&té%&ggﬂ@ e%%%om { i%’nadgl?w%@s er% In
many cases, ¢tfirst Ids oo edoherid adlvantagrmyss the individhal miczotiiocides et antagomistie effect pr epar ed
by m xi i gui | at i f ' le. - Sj .

agi tati o, S plodt Rl O R AhGRRE SRR AR i b Wl e or o
in solid foranantagpnigicaffpdtcives a positiventsult o, thadfbetppssessésregonomirneviatgesn i n t he

art. For exa clzo(radingato ltﬂe%Uegﬁo?{ &)19 g&tﬁbination of propiconazole and 2-mercaptobenzothiazole
(2-MBT) or an alkali metal salt thereof demonstrates an unexpected, synergistic microbicidal

effect. The combination of propiconazole and 2-MBT, therefore, achieves superior microbicidal
25 activity at lower propiconazole and 2-MBT concentrations as compared to the microbicidal
capability of propiconazole or 2-MBT alone. Such a superior effect presents a distinct economic
advantage and increases propiconazole's effectiveness per unit weight.
In one embodiment, the invention relates to a microbicidal composition comprising
propiconazole and 2-MBT. Propiconazole and 2-MBT are present in a combined amount
30 synergistically effective to control the growth of at least one microorganism.
Propiconazole, (RS)-1-2-{(2,4-dichiorophenyl)-4-propyl-1,3-dioxalan-2-ylmethyl]-1H-
1,2,4-triazole, is a known fungicide (U.S. Patent Nos. 5,627,188, 5,567,705, 5,403,844,



cont ai ni ng propi conazole or 2-MBT is deposited on earners such as

di atomaceous earth or 10 kaolin. The resulting solid or solids may be m xed
together or one solid may be mixed with the other conponent, 290dulg 2002 uti on
or liquid forrulation containing the conponent, to forma powder or tablet.
The propi conazol e and 2- MBT nay be conbined in a single conmposition.

Componant & SuCHIDREE SRR ARs 20 R FReP bt o EURvH o SWBRFCo 1 ve

to control the gromh of at |east one mcroorganism As discussed above,

t he conbi nati on of propiconazole and 2- MBT possesses a synergistic

m crobi cidal effect to control the growli off at | east one m croorgani sm as
conpared to the microbicidal capability Utn het pr opi conazol e or 2 MBT

al one. According to the invention, control]of grow h of a m croorgani sm
on a substrate or in an aqueous system ngg C120 to, at) or below a

desired level and for a desired period §f fi r the particular substrate
or system This can vary fromthe_coml prevention or inhibition of

m crobi ol ogi cal growh to cont r ol “HstH&Heert ai n desired Ievel and for a
desired tinme. The synergistic conbination of propiconazole and 2- MBT
descri bed here can, in many cases, reduce the total m crobiol ogical count
to undetectable limts and maintain the count at that |level for a

significant pebficn@bletid 4 BilabRUnd% eREUMN 1290 hednandiR Bhdkhal RibhoPRorkéged t O

preserve a substrate or_system The effective amount or percentage of the
syner gi st iS¢ cdpbiMemnhinTanessiespd euiarthe WOCASENRRS tradepasaeom Janssehc hi eve the
desi red resul tpynfabeu@, FinkOHNEWMAAM JoREGR TUHAND pzyztimoﬁmﬁfo{h @(ﬁﬁ'&iﬁg A4 ous

systemto be protected, the conditions for mcrobial gro ] e particular

m crobi ci de, PrPiqEpZolganl Tide igprt inersdisnts ingldiaga penylphenohythylensexidefpelyethylene

application, thgeafpead of choice may be 30 determned by routine testing

of various amounts prior to treahnent of the entire affected substrate or

system | n gener al 2-mgreaptpheazothiszele apdilin alkelimetal saltssherepBbave micsobicpidgbastivityom

about 0.0@01 %&Ravglag%h@‘{{qumms%gggr ably about 0.0001 %to about 1.0%
g July

Wt h aqueous systens, an effective anount may range from

about 0.5 to about 10,000 parts per mllion, nore preferably from about 5
to about 5000 parts per mllion of the agueous system and nost preferably
from about 10 to about 1000 parts pe ign. Simlar ampbunts effectively
control sline formation. For slinme co , dffective anounts preferably
range fromabout 1 to about 1000 part Sxpe yt@n, and nore preferably)

fromabout 1 to about 200 parts per mllion®$of the aqueous system In a
pr ef erredSenbodi nent, conbi nati ons of propiconazol e and 2- MBT are those

synergi sti c caqmhi hati.on ere .weight -rati o, of propiconazole to 2- VBT
range from abo"{'ﬁ%reé}'g!?1 iﬂ%yéro\é%oﬂrtan &&éb‘.ﬂetﬂ}br éef%mﬁ'té‘f’ g'ir - 5?@"“% Erep ogﬁslmg"?‘ltl%rthaatcl‘)%m['\t/sl3
from about 60:cfthetinventivaithe &Hin GOMBIMN tefero®t2-iperedpobalabtiiazdle ahtlelaikali me@l £0s t 0
about 25:75. The lght ratio vary.dependi ng ,on, t L crohicide, the
"ntended use, ety eiitm e el Bnar B fupte nSile Thfi otin?

mat eri al, pr odkomi BuokinasksborrorieOned Memphis) Fertesibe. IBUSAN® #2144y £150%adueous he
invention is applied. The synergistic conbination of propiconazole and

2- VBT rrayzo_be 33’%?“:‘@8“?%°§“’§9§F’P§8“?t°b?“7‘? trial uses and processes for

ni croor gani sm cont Depending6n 6O BMiCEbH, M croBividl) QotiRttiohd hebd o@fe ifVeHtidnmdyn e
sanme manner as other microbiocides traditionally used in the particular

i ndustry. As 1% prpsred inyarous fume knoymdn the art.uEariekampls, the comirosition maybeprengred in
limted to thglRabaeds ah MldstssYutidnD e&md FaNS i ng

i ndustry, the %qext ilTe i ngﬁ!sét r;) uti?éag%.r Fgcﬂh{n%d&g?g#é%sﬁﬁgsﬁdra’ya&%%{%g coati ng
i ndustry. The ssemetsionde p oen-wivepngsias o selutiondy dissplvingumipiengzoleland 2 B Tisedolitnt h

aqueous syste h.. h vi.ousl v, di scussed whi.ch are subject to

ni cr obi ol ‘Vgi cg‘% A %aélgi 3#1%%@%‘?%@5‘31? 5°i‘{e¥tfllf5ﬁ’§?’§5ﬁ ROt Uity %@hy%tﬁers of

m cr obi ol ogi cadlycalst Meplyroh ol -siethgrpiyoolidinons, or petioleamdaistiiateso The mizpdbicidat i ons 20
has been descri bed above. The use of a synergistic conbination

of propi conazol e and 2- MBT according to the invention to control the growth
of mcroorganisns in particul ar exenplary gpplications is described bel ow
The invention also relates to a nethod for controlling the growth of

m croorgani sms on vari ous substrates. The net hod conprises the step of
contacting a substrate susceptible to 25 m cnbi ol ogi cal grom h or attack
wi th propiconazole and 2- MBT, as described above.




Propi conazol e and 2- MBT are present in a conbined anount effective
to,control the growmh of at |east one m croorgani smon the substrate.
Preferably, the method may be used to elininate or pievent stbBlwA®0Z |y
all mcrobiological growh on the substrate. As discussed above,

propi conazol e and 2- MBT may be applied together or as separate

conposi tions. Preferred 30 H@HC&IIOHS f this general] nethod are

di scussed belCBRPositign PRy be pr 25 § PRACROfTALG ] °rfiﬂ‘§‘°88ﬂ’?ft?|§i F‘@Hd%fusi)rmndzol e

and 2- MBT nayddifived SRf af surfBadints @huléificts, dispepbatits nd tHe GikOREPR VisSd'E kiHwiRinlthele
during a tanning process. To achieve this control, the hide is contacted

with a conbi Medp meres the splubility of prenicenatols os AMBI e iquidcarmpqsition opsystemosugly | v
2002 control g ffaqdéda¥bdingbiticH orlspent. maﬁnﬂaﬁsq&éﬂeruwcmap&ﬂpheum dfthe The
synergistic conbrnatron of propi conazol e and T may be used in the

t anni ng pr oc dmsvsntion mely e prepared-hyomixiog Hqwid f@amdmonswmeonmlemzl\m&ysnmlappl y
ot her m crobr& 'hgx?S used in the tanning industry. The type of hide may be
any type of RPTESr skin that is tanned, for exanple cowhi de, snake skin,

al ligator ski n slvﬁerpblstﬁalnqmmauiomsrnétﬂeruimntloihmyals@bwnrenmm sothd fampfor ext ent ,

wi || depend o he degree of..m crobi ol qqgi cal esr ance requi red and may be
readi |y det efHmp g?fﬁ‘g oL teblet ysipe; °3'|"t“ ?ﬁf@‘&?‘ lFeP(r]?Fﬂ"'Hld’ ‘ﬁﬁ‘ fcess
conpri ses ﬁ rauithﬁbg prbpxséxﬁgﬂsor 2:MBT Wﬁeﬁkggtlamtcaﬂﬁ% stchrb &mdmh@ou&aﬂh&H ing

st age, chr t veget abl e-ta pgst - t,

washi ng 1¢ tagg‘g&‘& 3'8 8‘9@‘&@@5 “%y E?/‘Efxﬁ‘bt% 8 °“§ﬁa%af““fy3¥’

stage. The cottat ddiipbsent, eia@mﬁb@mmlfmmdoﬂ&nambﬁmmmp&muﬁﬁdmdupdmr al |

process stages jhn the tanning process in addition to those stages where a
known i cr obi®b®B§¥ cal problemis occurring. In each stage, the conbination

of propi conazol e m@r@mmd DMBT w4y R Ceoblheddh a bifigle ddiposifbN. a«tlfbrﬂaﬁww ng

l'i quor appl | to,the | ncor porat i conazol e
and 2-MBT in pF%Wﬁ"?F"??@ ° (ﬁ%Wd}’%%éé?’Bf°?"2‘@5 ﬁ?%aréteﬂ’ WF S suc “’"' @gl cai
det eri ongat i oamdutt rdagletlhtm&mﬁueumfearvemuolIarefgi@rtmbw1ea§t lofe mmrdargaﬁhhpn is
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Contacting the textile substrate wth synergi stic conbi natron
propi conazol €ontreljata.capin desisedrlepchand fos atdhrere hmenme@meﬁlst@evmmtgﬁnebnt rols the

growt h of a HhiBRErEIRMEIMBT defibddttle chi 1&5&@%&%& r&iu& thé BtaPmicfobldidgical

process, the conbination may be used in sim/lar amounts and a manner

sinmilar to otpunt towdetestabledinls andynpiniain dhe cowaidhnt jeveldfers significantperindpfigges. As

one of ogdi n@(dor&ﬁél%r'ﬂxé’&ﬂlbﬁa@&ﬂﬁ@%%&e&toﬂ@Jeﬁbﬁ%@ﬁat@myﬂ&ﬁ general 'y depend
on the textile substrate and the dgg;ee of m crobiol ogical resistance

required. The st epresffeetiynameunt erpercpriagestthe pacmsisiseqmbination efipropirenazelgBihat i on
of propi conazqiiRT #ldssars Yo ARbve®Y ddiRedteCRWRN ba?}‘?o%e%ét'&gpeﬂﬁﬂgén {60 Qi¥Gtedtdlort Ne
textile art. To control m cnbi ol ogical gromh, a textile process generally
di ps the t exteAyeaussysen taheprotepted, the m@mowmrepmbm@r@mhq tbmmcelaa@r %m? or
with other c t ly,
the texti! e Siuf Mgfer EBebfon sl Sorfohtihi Rt hEirfomn(SechiiiAhin R

i crobi G0de. deterntiied by a¢utinotestingof wtiossamounts pf tq]uﬂameﬂf)mthddnarecammat i on of

pr opi conazol a r di fhe invention prese

conbi ned arm% E%f/?feyg tﬁ'cgg r& fehgc V°?/‘8°‘¥‘B“9 lilkas) St?ﬁém}ffs %ﬁ’?lab(?fl?at | east
one m cr oor g&0i081% @mbbitd % (@XW); bmfesi:bsbamoﬂml%bfamtmhb% Witteaghenubsyatenhs,t he
spray are agueous-based conpositions. To preserve the value of its raw
materials and products, the lunber industry also nmust control the growth of
m croorgani snms in order to prevent microliol ogical degradation of |unber.
The synergi stic conbi nation of propiconazole and 2- MBT according to the
invention is effective to control the growh of mcroorgani sns on | unber
Syner gi stic conbi nati ons of pnpiconazol e and 2- MBT nay be used tv protect
the lunber in simlar anmbunts and a simlar manner enployed for other

m cr obi oci des used in the lunber industry. Contacting |unber with an 10

ef fective amount of the conbination nay be acconplished, for exanple, by
spraying the lunber with an aqueous formul ati on containing the synergistic
conbrnatron of proprconazole and ZNBT by drpprng the l'unber into a dip bath
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the art. Dipping the lunber in an aqueous bath is preferred. Propiconazole
and 2- MBT are preferably uniformy dispersed in a bath (for e‘f-ﬁﬂpéﬁ@rby 15
agitation) prior to the dipping of the lunber into the bat h.2 Ay al)
the lunber 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 the mcraobicide, t eqr m_cr obi.ol ogi cal
resi stance d88PHFEYe af"ﬁ}énrpw Lygs 8o ng(ﬁf %&ﬂmﬁﬁ&%‘{mﬁél’? "P@‘ﬂ%q‘?ﬁﬂ’rﬁ%ﬁgﬁyt y of
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such as drip dryi : VAR : Al LY 4 I : : , the
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starcheg, WaygSyeeeQhibed Wove Tk ﬁéefo?%. ﬁ&a@ﬂﬁé‘éo%b'n%%& &Ep?oiﬁo{yz&g Wid Smmqueous
emul si oNS, aqueous detergents, coating onp05|f|ons, pali nt conpositions,

al um conposi técording taathel invention to dontrolthearavdh pimisxporgenismsio puticularsyenmplany si ons or
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used in industrial processes such as netal working fluids, cooling waters
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af ter bgjng | &% 8 ﬂ; r enbodi nent of the invention
is a mat(:ashod %@Jrﬁ%@@ﬁro %?erlllg éeﬁ(}éir ov@%@?ﬂrﬁﬁgﬁoorgani sSns on paper or in a
paper maki ng pr ocdaghe leathgr industry ahexombinationyd popicetazcle ynd-2IBFmay bE usedfeed paper

product such 0al The. [...pul p r slurry is contacted with
pr opi conazol 8&‘3‘85@?‘%@". Hg %Ooéﬁﬁg?lﬁggagﬁgglﬁingg 5?5"?%&3?‘7 vﬁﬂcﬁg‘éti ve to
control the gomsol, thehidedds coatactedwitit a combineil aoumt gfoEdonadletahd2 M Reffectivieeo pul p
or in a slurry. The contacting step is acconplished using neans and anounts
known in the papermaking art. According go this aspect of the invention,
for exanple, a formng web on a papernmaki ng nmachine (or a wet-lap pul p) may
be contacted with the synergistic conbination of propiconazole and 2- MBT by
sprayi ng an aqueous di spersion containing the propiconazole and 2- MBT onto
the 30 pulp after the pulp | eaves the presses in a papernaking process. O,
t he propi conazole and 2




MBT may be incorporated into a bath used at the wet or size press and the
web contacted by ni pping the web to incorporate the conbination into the
web with any other agents applied at the press. Al ternativel gy Jilye2002! p nmay
be contacted by m xi ng the propiconazole and 2-MBT into the 9 29 July
2002 pul p/white water m xture, preferably prior to the pulp reaching the
formation wire. Wien treating paper (which includes paperboard and ot her
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about 1.8.to 2 2. 0 e C l her, s al so
checked \?\? th ggg&rr%%'r&'gé‘g}oggﬁgg% ftec éﬁﬁgc}'horio&}eeé Fcf/otb\l{/\%g%gmﬁ?}g%e?’ge\?% very |ight
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cont ai ni ng 259 ipﬂ RN 0 L Cl b)) o 1 ce
t he drum was sl/o?tcg{‘%oggl,e e gf\r%lglig 8%%"%%@ agéﬁg%ﬁ%%%ﬁldagg’g%ﬁ Iﬁﬂé}hﬁgﬁgﬁv@s}b %%ed.
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achi eved. mcg@ﬁ?%@%@%@#@éﬁ%ﬁ%@ elgg& l\ﬁllggcrhg’g% ﬁ“%gsb;?‘ sftd 63

skill would appreciate, particular amounts generally depend on the textile substrate and the

degree of microbiological resistance required.
The step of contacting the textile substrate with the combination of propiconazole and 2-
30 MBT may be accomplished using means known in the textile art. To control microbiological
growth, a textile process generally dips the textile substrate into a bath containing a microbicide
alone or with other chemicals used to treat the textile substrate. Alternatively, the textile

substrate may be sprayed with a formulation containing a microbicide. In the bath or the spray,
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10 very slowy adding a solution of 1.7% sodi um bi carbonate to the drum of
whi ch the heaters were turned on to increase the tenperature within the
drum The sodi um bi carbonate addition was added at such a rat® Jagy 1g@2not be
conpl eted under an hour. After sodium bi carbonate addition was conpl et e,

t he drumwas then nut for 4 hours. After 4 hours, the pH of the float was

checked. t he was between 3. 65 .85 the float, was drai pned and the
| eat her vvas vva“é"rfgﬂ‘bWP °§87°B‘°T§z%‘f“8§%%a ingtp g Invendipp Arepreset 8 g5 -
addi ti onal sodbmbinkd ﬁﬂfubwj)ﬁérgisﬂbﬁ@ el t@&ﬁu&l (R getvHRb R Feadt Uk thidfoorkRém 64
hour. The pH was a tesgge f s still too |ow, the process of
addi ng sodi umq!ﬁté’é{ i “’rbﬁ}hmcﬁgfh STPER ATRAuGONSbASPARPMBATEANS. he pH
fell within the de% pﬁstﬁemm%&rr&lwmaeﬂalmwwp tHelGRbeRin mlﬁ'afs%m;,tour
weeks, Ieat her sa es treated with aqueous dil utjons_ of for atlons

conprising a <Ml Higerastth ofmisfoerginisns 4% efder topreveatyaictakiologiopid
above, were evgk Uﬁfe@@h@ %mﬁaﬁ&ﬂ &F pRipichat28le an@MﬁTaae&rdiﬁ?tS the 1m§anQ§éffb@ﬁve

sanpl es of varyi ng hi ck ness were eval uated for growth fungi, nold and
yeast accor di rig°q 9p microprganigis opshumberg SWFQSEF‘MPmEmﬂPBé?f propigegazole

tropical chamhgy ZJL%%anSQﬁGQr&b@!theﬁﬂB&%ﬁhﬂ&aﬁmM dd S Ymifat @B di UM 25
under high humdity conditions which is inoculated wth a variety of fungi,

nmol d and yeastemplastd far other micrebipcides used in thelumberjindustyy. Gontagting durgherwith &s .
Eval uat i s vaARANG bt of 6ol B RS0 BIhEE K SRR b AR hARES ©

percent growh. The results _are shown in Tab

TABLE 1 5 SanpVith angayegysfompation eqniaimng th @é{nﬁmé%cgmbmtmnwé@nmn@awﬁ &l dess

(nm 10. 1% AlO'ﬁQ’l‘Bgél@hé&@ lula%bAHQ/aJdEH valhl cafthiftial thbeothbiftiHon Yr ofkriRdafiithowm i
B50/ 10/ 2101330/ 4 1 Application of Various Ireatnent Sol utions
to Leather Sarips st Dipin ?I@Q?F}S‘I'W@th’éﬁ{eg&%ccordl ng_to t he met hod
descri bed in Exa t mw '

oy oo 24 For mut nt repitensiil Sl MBSl W) B in JANTY Barb by
90% Na 2-W9BT agitationhprsteAhe dipping of diehyyahst intorthabathe dngenergh Sig Jurper i3 dipped into
For mul ation Gth?&i%s%&%ﬂoﬂd%&ﬂ?&y'aﬁd fhed Qf Rk 2 Gxﬂé‘%vﬁl'd&béﬁ& £ A fnown in

propi conazol e and 75% i nert i ngredi’ents. I's commer ci al aval | abl e fro

Janssen Phar nethart prgvariptyiof Sgtors|such “Nﬁ\ﬁ/@@?@@% the gegrpreaf W%@R@?aéfeﬂg%e ks,

| eat her sanpl E‘d%sxfeaetﬁéﬁ&sfﬁtetcbnt&{ﬂeftﬁﬂu%é Q@%&ﬁi@%&b&&%ﬁ"ﬁ‘r&s&é’ﬁw@é ed
for gromh of fun d and yeast in a ropi cal” chanmber as described in

Exanpl e 1. Evappli |“bli’f§m9\95 peneiyation of G compingtion-iatothepmbes heing teated; Applyiggef ace
of the | et hery,aaMAb @R upss 8H6¢0f the lumber may also be used to degas the lumber and promote

increased wetting of the lumber by a bath containing the microbicidal combination.

The synergistic combination of propiconazole and 2-MBT according to the invention also
has uses in the agricultural industry. To control the growth of microorganisms on a seed or plant,
the seed or plant may be contacted with propiconazole and 2-MBT in a combined amount

25 synergistically effective to control the growth of at least one microorganism on the seed or plant.
This contacting step may be accomplished using means and amounts known in the agricultural
industry for other microbiocides. For example, the sced or plant may be sprayed with an aqueous
formulation containing the combination of propiconazole and 2-MBT or dipped into a bath
containing the combination. After being sprayed or dipped, the seed or plant is generally dried

30 by means known in the art such as drip drying, heated drying, or air drying. For plants or crops,
the combination may also be applied using a soil drench. Soil drenching is particularly
advantageous when the microorganisms of concern inhabit the soil surrounding the plant.

Yet another aspect of the invention is a method for controlling the growth of
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percent growh. The results are shown in Table 2. 12 29 July 2002 TABLE 2
5 10 15 20 EVALUATI ON DATA | N TROPI CAL CHAMBER EXPERI MENTAL PRODUCT:

Propi conazol e and Na 2- MBTDATA: GRAI N( G- | FLESH( F~ SURFACEDOBAGHY 20BEK2
WEEK3 WEEK4 WEEKb WEEK8 WEEKT WEEK8 WEEK9 WEEKACTNE

AGENT/ . d FA FGE FA FA FG FG FA FG FControl (no

t roat ment ) p10l 1021 40000000C0. 0594.01 10101 10101 1091 971 85I 551 421 00C0. 10' / e10I 1
010! 1010} 109|miglogrgapsmsin prpgguepus system caprbly| of npperting sich growthl Tbé aquecys 8yste81 i8D0. 0

Pasi T8 70 OoveTot 10n APASR O b S P B bR B a M Bl A 70/ )
010! 10101101 Cbmbined Swjugbiynesgisticrlly effective tawontyel|thecgrowth of 4 deagh wn¢ migtoorganism (n

""""""" the aqueous Mteﬁé% Iihc dgs Vwc%ﬁn'oéﬁnf, andpreferably preventing, ﬁiﬂ%ﬁ%ﬂ}m 725

6 ... rum Gowth b6 4 .. . . ... erately /
Heavy G dwt h @@uedussystem. . . ... ... ....... Heavy Gowh 30 1 O

""""""""" Exampgg %PL&B@J &ﬁu&qy @;@gs ﬁl@lude, but are not limited to, latexes, surfactants,

dispersants, stabilizers, thickeners, adhesives, starches, waxes, proteins, emulsifying agents,

cellulose products, aqueous emulsions, aqueous detergents, coating compositions, paint
compositions, alum compositions, and resins formulated in aqueous solutions, emulsions or

10 suspensions. The combination may also be employed in aqueous systems used in industrial
processes such as metal 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.

As with the other uses discussed above, the synergistic combination of the invention may

15 be used in the same amounts and in the same manner as microbiocides traditionally used in these
various aqueous systems. The combination not only protects the aqueous system prior to use or
when stored, but in many cases protects the aqueous system when in use or in appropriate
applications even after the aqueous system has dried. When used in a paint formulation for
example, the combination not only protects the paint in the can, but also the paint film after being

20 applied to a substrate.

Another embodiment of the invention is a method for controlling the growth of
microorganisms on paper or in a papermaking process, e.g., in a pulp or paper slurry and on a
finished paper product such as paper board. The paper, pulp, or slurry is contacted with
propiconazole and 2-MBT in a combined amount synergistically effective to control the growth

25 of at least one microorganism on the paper, the pulp or in a slurry. The contacting step is
accomplished using means and amounts known in the papermaking art.

According to this aspect of the invention, for example, a forming web on a papermaking
machine (or a wet-lap pulp) may be contacted with the synergistic combination of propiconazole
and 2-MBT by spraying an aqueous dispersion containing the propiconazole and 2-MBT onto the

30 pulp after the pulp leaves the presses in a papermaking process. Or, the propiconazole and 2-
MBT may be incorporated into a bath used at the wet or size press and the web contacted by
nipping the web to incorporate the combination into the web with any other agents applied at the
press. Alternatively, the pulp may be contacted by mixing the propiconazole and 2-MBT into the

9



13 29 July 2002 Exanple 3: Application of Conbinations of Propiconazole
and Sodi um 2- MBT and Leat herguard 301 in the Treatnent of Leather H des of
varying thicknesses were treated with a conbination of propi Qorapdaio®2and
sodi um 2- MBT and conpared to simlar hides treated with a commerci al

formul ati on known as Leat herguard 301. The treated hides were eval uated for
their ability to prevent the formation of fungi, nold and yeast in the

hi de. The f ol PWR(vhile watsr mixture; Resferablis prior (astheipylp reaghing;the fommatiomwiter -
Formul ati on H BU. ; k : , : 112 is
SR Tl ditg PaerEnith iRidds paﬁ%ﬁg URES ﬁeﬁt?nasé&@l\g@uf gr

an aqueous formulation conprised of 96% bg weg?.t sodi um 2 and 4% by
wei ght BUSAN subsirates)sthg propicengzqlesnd;22YIBY may he added iatofpulpralusiis limthe headbax; ity i es
I nc., Menphis MRS soluBb DN e ldhit ' WolP 6%

pr opi conazol e_suabn 7.5%1?3%&% H?n F ed%ﬁ#f?a?ﬁ%%g%gﬁﬁgﬁe eﬂé‘?gf&qbf

et hyl eneoki deinpasparetion jtethe bestyiof the paner. rltematively: ds with ethes dneyoymisrobiosikésy the

avai l abl e fro, : ALTRBink @ ' X | . ther,guard
301 i s a 25 305 le\_Nm ght 256? %ﬁg‘lé“%%%ﬂn‘gtzhly@ti %%%‘a%{é?%?ﬁfegz%ﬁ “é‘ly%g ENTB)
based product inteta conting yseddorenat the Avished papst.| abl e from South African Paper Co.,

Ltd. (SAPCo) | ocat I ; . ca.. Tr ook

Pr e- pi ckl ed hi des T{%g?’,é‘g‘éﬁ g{:@gﬁf? %ldé‘ﬁ?i%ﬁ\@ggﬂﬁélﬂévg?opﬁ%&%@&%Thqueous
sal t sol uti ondescrtbed ahovenheschsensqonfinmed usingistankiard Jeboratory technighesras disdussed below.
sufficie t %@%g : | V. L . acid was added to
adj ust tma p(ljngén t egoﬁflﬁ%%%ﬁgﬁ%gft@ﬂ%a i%%&qﬁ?'@%ﬁ{b ‘to achieve a pHin
the range of about 1.5-2.5. Next, a chrone solution was added to the drum
Once the druw\%ﬁrted, the treating solution, i.e, BUSAN | 112 or

Leat her guard S added. After a tinme sufficient to allow the treating
solution to fully penetrate the hide, a chrome solution was added to the

chrome 1o percP PRI ARBlssEs qoliied Sl ek il ST TR il e, 20

eval uat eth vi sefdlehtier 1 f chrone penetration was not sufficient) the drum was
allowed to run forga | I i od, of ti until sufficient chro
penetration was ac YC@@Q%%O&?%O@@H?%@@ m‘b‘ﬁ%ém ISPISORRERle aé‘ﬂ(i“:"ﬁ’ég'gﬁﬁnw s
run for a ti navetigdddovithméspécdtoaindin ability ta pievera the idtmationad g ol dnd yeibt it hi S
time the floalt ta%s drai ned and the | eather was washed. 30 Eval uation

Met hod: Once & WBek for four weeks, the treated |eather sanpl es were

eval uated for growhéfolibwing figinplations oemekdyteasit the feathet: r opi cal chanber as

describegin Exampl e haud'A! Y&k BOSANET2Ts BR4S, Blsane 1202
Formulation B: 90% BUSAN® 1214 and 10% BUSAN® 1292
BUSAN® 1214 is a 50% aqueous formulation of sodium 2-MBT and is commercially available
from Buckman Laboratories Inc., Memphis, Tennessee. BUSAN® 1292 is a formulation
containing 23.6% propiconazole and 75% inert ingredients including a nonylphenol

25 ethyleneoxide/polyethylene oxide surfactant and is also commercially available from Buckman
Laboratories Inc., Memphis, Tennessee.
Treatment Method:
Pre-pickled hides were placed in a drum to which was then added water having a
temperature of 78-82°F and 6% sodium chloride (NaCl). The drum was started and allowed to
30 run for 15 minutes. Next 0.3% formic acid diluted 1:10 in water was added to the drum which
was then run for 30 minutes. Afterwards, 0.8% sulfuric acid diluted 1:15 in water was added to
the drum. After running the drum for 2.5 hours, the drum was stopped and the pH of the float

10



29 July 2002 for the grain surface of the |eather sanples based on percent

grom h. The results are showmn in _ Tables 3, 4 and 5. TABLE 3 10 15 20 25
30 35 40 SAWMPLE TREATMENTX GROMH WEEK NO. 0 10 20 30 40 5026Qui@089 90
100H del- neck~, 1 %113.5 mmt hi ck2340 10 203040506070B090100H de

%-13 mm t hi ck234 0 10 20 30 40 50 60 70 80 90 100H d1-n~tt0.1 %1 3 nm

thick 2_340 10 2030405060708090100H ae ~ - n~a0,1 %J3.6 nmthl dc234 15
July 2002 TABWgs taken and found to range from about 1.8 to about 2.2. The color of the cut of the leather was

10

15

20

25

30

also checked with Bromocresol Green dye which ideally was yellow to very light green. Next a
solution of 3% CHROMOSAL B (available from Bayer Co. containing 25% Cr;0, and having
33% basicity) was added to the drum. Once the drum was started, the propiconazole and Na 2-
MBT combination was added. After 3 hours, 5% BAYCHROME A (available from Bayer Co.
containing 23% Cr,0, and having 66% basicity) was added to the drum which was then allowed
to run overnight. Next the chrome penetration in the hides was evaluated visually. If chrome
penetration was not sufficient, the drum was allowed to run for a longer period of time until
sufficient chrome penetration was achieved. Once achieved, a basification process was begun by
very slowly adding a solution of 1.7% sodium bicarbonate to the drum of which the heaters were
turned on to increase the temperature within the drum, The sodium bicarbonate addition was
added at such a rate as to not be completed under an hour. After sodium bicarbonate addition
was complete, the drum was then run for 4 hours. Afier 4 hours, the pH of the float was checked.
If the pH was between 3.65 and 3.85, the float was drained and the leather was washed with cold
water. If the pH was lower than 3.65, additional sodium bicarbonate was added and the drum
was run for another hour. The pH was again tested. If the pH was still too low, the process of
adding sodium bicarbonate and running the drum was repeated until the pH fell within the
desired range.
Evaluation Method

Once a week for four weeks, leather samples treated with aqueous dilutions of
formulations comprising a combination of propiconazole and sodium 2-MBT as described above,
were evaluated for growth of fungi, mold and yeast. The leather samples of varying thickness
were evaluated for growth of fungi, mqld and yeast according to ASTM D-3273-73T by using a
tropical chamber . The tropical chamber is an enclosed unit containing a nutrient rich medium
under high humidity conditions which is inoculated with a variety of fungi, mold and yeast
growth and accelerates the activity of these organisms. Evaluations weresmade for the grain

surface of the leather samples based on percent growth. The results are shown in Table 1.

11
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10 15 20 2S 30 35 40 SAMPLE DB88CRI PTI ONTREATMENTWEEK /. OROMH NO. O 10 20
30 40 50 80 TO 80 90 100HI de2-neckQ 1%413 nmm t hi ck2340 10
2030405080708090100H de 2 - neckQ ~ %14 nmthick234 0 10 2Q93@My20020 80
TO 80 90 100H de 2 - buttQ ' %13 nmt hi ck2340 10 2030405060708090100H de 2

- buttQ ~ %13 mmthick234 16 29 July 2002 TABLE 5 10 15 20 25 30 35
SAMPLE
TABLE 1 -

Sample No. Formulation Leather Sample % growth/week no.
thickness (mm)

1 0.1% A 1 0/1
0/2
0/3
0/4

2 0.1% A 2 0/1
0/2
0/3
0/4

5 3 0.15%B 4 0/1
02
0/3
0/4

4 0.15%B 5 0/1

0/2
10/3
30/4

10 Example 2: Application of Various Treatment Solutions to Leather Samples
Leather samples were treated according to the method described in Example 1, with the
following formulations:
Formulation C: Prosan® 24
Formulation D: 95% Na 2-MBT and 5% BUSAN® 1292
15 Formulation E: 90% Na 2-MBT and 10% BUSAN® 1292
Formulation F: 50% aqueous Na 2-MBT
Formulation G: BUSAN® 1292
Prosan®24 is a formulation containing 25% propiconazole and 75% inert ingredients. Itis
commercially available from Janssen Pharmaceutica, Titusville, New Jersey.
20 Once a week for 9 weeks, leather samples treated with the solutions described above were
evaluated for growth of fungi, mold and yeast in a tropical chamber as described in Example 1.
Evaluations were made for both the grain and the flesh surface of the leather samples based on

percent growth. The results are shown in Table 2.
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10 10. A nethod according to claim9, wherein the pulp is contacted by

m Xxi ng the propi conazol e and 2-ner capt obenzot hi azol e or an al kali netal
salt thereof into a pulp slurry prior to reaching a formatioR9Wlye00n a
paper nmeki ng process. 11. A nethod according to claim9, wherein the

m croorganismis selected from al gae fungi, 15 nold, and bacteria. 19
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Once a week for four weeks, the treated leather samples were evaluated for growth of

fungi, mold and yeast in a tropical chamber as described in Example 1. Evaluations were made
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