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WD 2004/ 103071 PCT/ AU2004/ 000650 -1- Biofilm G owth
Prevention Technical Field 5 This invention relates to
wa@20vetibdodi of , and conposition for, reduction oOPCT/AU2004/000650
prevention of biofilmformation on noist or wet
surfaces, and nore particularly to the reduction of
pat hogens in, and in the vi cil mi ty of, air-conditioning
systens. The invention has been devel oped primarily
for use in air-conditioning (including air cooling and
air heating) systens, and will be described
herBiofilenf GrowtinPraventidrer ence to this field of use. 10
However, it will be appreciated that the invention can
be applied in other situations in which it is desired
to inhibit biofilmformation or m cro-organi sm
Tecbhioal Bigltli on of a surface. Background Art Air
condi tioning systens such as are comonly provided in
of flihixinverdi®ndelatesdd a matbodhefilant compesitordfont leduction or
bui | di ngs frequently include conponents with noist or
preventios of biafilesformatipmozh mrizhpt wet suirfabes, and noava ghatticolaey to the
condenser which nay conprise a plurality of heat
reduatiba g pathogens ihoander dmplieinity ofa kbimronditionicg syEtams.t Thé jnvention
cool ed by heat conductive connection with a
has &een deleldbpatpriradrily fpe usea in aiHodnditioningd(invtudirepdiecbdliag and air
passed over the fins, and noisture in the air
heatiglesysiemspand Will He descalbet! lbrainatteravithyrefdroncotaethig Gield of use.
cases the heat exchange surfaces of the condenser are
HowasveE Gt Val ba appreiciatad @bt thg iriviehtion &arl 198 appliedtiebthed Sikuations in
cooling surfaces are typically of a |large area, are
wHidN iSls d¥isiréé€to inBiBR bidfiby faiMatiéor BRPd-oRjAVishDEdIBIEatiodlof a
the i mmobilization and growth of m cro-organi snms which
suffa€e. carried by the air and which formbiofilnms on the
surfaces. The m cro-organisns 25 include bacteria and
Bdckév@unsMarich mul tiply on the surface. Wthin nonths the
space Dbetween adjacent heat exchange surfaces may be

t ot &k by¥ndsHing8Btdys ichfds!dre 8b@Mdhly provided in office, residential,

health care and other buildings frequently include components with moist or wet
surfaces. A good example is the air conditioner condenser which may comprise a
plurality of heat exchange fins, for example of aluminium construction, cooled by heat
conductive connection with a recirculating refrigerant. Hot air to be cooled is passed
over the fins, and moisture in the air condenses on the fins and drains away. In some
cases the heat exchange surfaces of the condenser are cooled by a recirculating thin
film of water.

The cooling surfaces are typically of a large area, are moist or wet, and provide
an ideal environment for the immobilization and growth of micro-organisms which are
carried by the air and which form biofilms on the surfaces. The micro-organisms
include bacteria ahd fungi which multiply on the surface. Within months the space

between adjacent heat exchange surfaces may be totally occluded by biofilm growth.
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WO 2004/ 103071 PCT/ AU2004/ 000650 -2 Biofil mreduces
ef fi cacy and poses nmajor health risks. Efficacy is
wo ot/ 1ecause the biofil mhas poor heat transPE&r/AU2004/000650
properties and so the thermal efficiency of the
condenser is dimnished. Mcypobial activity .can al so
shorten the service |life of " system because acidic
bact eri al exudates can cause serious corrosion and
be Biofe refeces dfiieacy a5€ Ppeesunaienbealtivriskan Effiaacy istest because
conmponents can | essen air-flow and i ncrease back
the bigslou has peortheat tgraferpropasties andsp thei thermmal efficienty afiihag
after a short life in service. The health risk arises
copdenags és diminigheds ddicrobaf adiivity camalso shonten ihemenvieslifa of a system
haven for the further accumul ati on and further growth
beghugsaadidig bastesal eudates aanytausksetieus egrrosior arskisscause the
al | ergens, yeasts, and noulds. Conditions for the
ingreasst ih bifmassain, and im treneompkheatsecaad essenain-fow anvdincabe back
during periods of high humdity such as nmay occur when
predsare gytbe systers, wigliring onairdtzearpescieening aftdr,a dhott lifd mervice.
ari se during normal operation. The presence of
or Géwei reatth irisk hriggs| becausethe paddeacd ef bioflm hhen ravidexna sgven
i1l ness or death in humans and ani mals, create odours
forethd furthrer dacang@aiion ateisfurtiogr growdhdsf pathidgehy sath as fungi, bacteria,
materials. 15 OF particular concern in terns of human
virbsss, bitergacs, yaasts yaralmowds] oConditichsaodthe yOWih@f isich BigaaBms
are breakdown conponents of fungal and bacterial cell
arevaspesilin favoukdbidhdwing geniodd ohhigm AumEitpisusl 8s Ynay occur when the
all ergens. In sone individuals they can trigger
systetigeffalor agdaplean dight) bat dls6 asssdilirgendveRNosdrativh. tThe
cause i mune response. It is currently thought that
présédte af Gigahivmhsad highlp UBbESrabll Se0aa6y iRy cah@addd lilhdss dfdeath in
the i Mmune 20 systemto respond to antagoni sts and
huhR@y e8d BARngs! Riréfté obiBUre aRd @8 dhfMab8oP8&stRY PWide variety of
bacteria, viruses, etc. Al so of concern are fungal
mAaoaEes, bacterial spores and bacteria. 1In health care
facilities such as hospitals and nursing honmes the

ad\oFpaictiRn eerteem rasmid of IRIneasIfedMth Adataf bRSerfidtbxins and
nyot oxi ns from bi omass are exacerbated because many

myRbtoikiiie wiidH &8 lPeakdBwh CompBRents BERIngANHdt bR erRY&elitvialls and
their primary health
which are known human respiratory allergens. In some individuals they can trigger
asthma attacks, and in all cases have been shown to cause immune response. It is
currently thought that over a period of exposure this reduces the ability of the immune
system to respond to antagonists and leaves the subject more prone to infection by
bacteria, viruses, etc. Also of concern are fungal spores, bacterial spores and bacteria.
In health care facilities such as hospitals and nursing homes the adverse
consequences of release of endotoxins and myotoxins from biomass are exacerbated
because many of the patients are in a weakened condition due to their primary health
care problem. Micro-organisms that would not be a major threat to a healthy person

can be fatal to a patient with a diminished capacity to defend themselves from infection.

Increasing attention is also being paid to other environments such as public buildings,

v
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25 care problem M cro-organisns that would not be a
maj or threat to a healthy person can be fatal to a
wQaiosaeto7i th a di m ni shed capacity to defend PCT/AU2004/000650
t hensel ves frominfection. |Increasing attention is
al so being paid to other environments such as public
bui | di ngs, WO 2004/ 103071 PCPFAU2004/ 000650 -3 si nce
at hogenic micro-organisnms find their way via
SImgmth@gm miaro-orgapismsi fingittheinway hiaf copditionedainor ventilation
bui | ding they can, be rapidly circul ated throughout
shefig ipigid kuildipgtthey Gﬂjybe wppistit disculatert tasighgut the building thereby
i kelihood of the spread of infection and di sease. The
greatniecreasing thef likelifmod of éhrenspead ofrinfectiomand dibéade. The prevention
survival in air conditioning systens would help 5
of spoeqgermmation akd oficrobibirss\dval indaih gereditioming yistaniswould help
reactions. To date there has been no effective neans
reddceghe viel of ibmessfankdi hyparssngjiivitytréaciiods. t he only neans of
addressing the probl em has been periodi c cl eaning,
whiTohdsts tHeadobas beemneaffectiee measas lof pavdntioncad isnaszgrowth and
and whi ch does not adequately deal with health.
the onlg eneans loé boeressing terproigemesaicen periodit cleanianl, which iabour
coating materials have been 10 proposed, none have
intbesive, zbstly dral inesrivehiehtendwhish doenbtiddeqsately deamitihealth
effective in preventing biofilmformation for a
consehsibetpeeh etbaning dperationgbpisdughfvatibgs OdRiBg Mhaterials have been
invention to overcone or aneliorate at | east one of
prégtsedaidneirane ibesn ablettd Gegivt ity maist corfilitidng dp Fénhifl @ffactive in
useful alternative. Many regions of the world enpl oy
préveatieglbibfilhi foFradtion for b uséful pstiodgs as a neans of 15
central heating. It will be understood that such

Sy siti€ BB objedt ofi thepreskAt ihlhtisA B oVéRNESr aRRlictaRCatildRd one of
above for air conditioning and the invention is not

thd deéficiepdict @f BRypridnakt tbrovidd Adsarlil diidrmftiveor airflow
system Description O The Invention According to a

f i nManyasq6sd oftthe woRd %ﬁ{gldgﬁhe‘étéwﬁlfé?& &r m UHERES 8s a means of

coating conposition conprising a filmformng
ceﬁmﬁéilﬂqb quWBeQihd@FktéUd’thﬁgs&h%%‘l‘éﬁ% é?sl?‘ltrlb‘ihkr ﬂo"iﬁé §§1‘nla3hazards
hydr ophobic filmand including a biocid conpl ex A-

as ldBsyMbed hbbvé for irRBAGERbAIRg Bh®fHedBvention is not limited to any particular
kind of filter or airflow system.

Description Of The Invention

According to a first aspect the invention provides a biostatic 'coating composition
comprising a film forming composition which on drying produces an intrinsically
hydrophobic film and including a biocidal complex A-B in which A is a phenolic biocide
and B is selected from polyvinylpyrrolidone, polyvinylpyrrolidone polymers,
polyvinylpyrrolidone copolymers and mixtures thereof.

Unless the context clearly requires otherwise, throughout the description
and the claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in
an inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in

the sense of “including, but not limited to”.
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and B is selected from pol yvi nyl pyrrolidone,
pol yvi nyl pyrrolidone polyners, polyvinylpyrrolidone
weopaligiver s and m xtures thereof. Unl ess the cPCI/aK2004/000650
clearly requires othérw se, throughout the description
25 and the clainms, the words 'conprise', 'conprising,
and the like are to be constfued in an inclusive
sense as opposed to an exclusive or exhaustive sense;
t hakccprdingtosaggcond aspent theeingention providdsiadbiogtatit ooatimgt
limted to". WD 2004/103071 PCT/ AU2004/ 000650 -4-
compositidn agcarding ts thedinst asppeiorhearéie thenowiing mompositionl sssedected
bi ostatic coating conposition according to the first
frams peylic pdignei basedeonpasitions, cwtipacsylicipoiymes baeéd corapositions,
fromacrylic polyner based conpositions, nethacrylic
acpdic gopolyrhaskased moppesitions) methaaryligl dopolgmeo byseer congssitions,
conposi tions, nethacrylic copol yner based
virgbpglpsiet based ,compositighs, pinlylcopolynas ddsed ogpapodiioms sepoxy resins,
vi nyl copol yner based conpositions, epoxy resins,
epeppastess bed mixtaved tmaradfur es t hereof. Preferably, the
coating conposition has bacteriostatic and/or
- f undfirsfieadblyg thepeagtiag tcomposifitrehds bavtérivstationdIMaRjidtatin
may be based on an enulsion or |atex, a polynmer 10 or
progEpiidsy mer sol ution, or a polynmer or copol ymer
emul sion. The filmformng conposition may be a
wat fheliidraésiniind yorapositionaa@pby BBSededIArs e®IsidnQdr latex, a polymer
preference, the filmformng conposition is or
or cogdiyrterssortioACsya pélyrher sm@polynie ebtlulsiort: ORI HifEfrming
m xtures of acrylic polyners, mxtures of acrylic

cofPBSItidTRES bela wallekbaeRiSpdWmeérdr tbpSlyRet ¥mBlspnand
copolynmers. More preferably, the filmformng 15

COIFBPpiefdreAcd, Sthe filnh FsthitdeSonfibsidh Y8 biCincludéy &€ B&ylic polymer,
copolymer The filmformng conposition my be or

achiI€ Lo mBRGSY oP BerfROYOlyrRsis Shixturkh 8oty @JpBlyhffs or

coating conpositions are water-based polyiers or
miktQRe! of ré@llfylic ?@]Wnéf@éhdoéopb@'hfé)(s.CMH@&bférQJlﬁ’thélﬂ% forming
y

especi al hose includi ng an epoxy ester.
composition is or includes an acrylic - styrene copolymer
The film forming composition may be or includes an epoxy or epoxy ester.
Highly preferred coating compositions are water-based polymers or copolymer
emulsion or latex compositions, and especially those including an epoxy ester.
The film forming composition may be or includes a vinyl acetate acrylic
copolymer.
Preferably, the film forming composition is preseht in an amount of 30 to 80%
w/w of the mixture, more preferably the fillm forming composition is present in an
amount of 40 to 70% w/w of the mixture and even more preferably the film forming
composition is present in an amount of 50 to 60% w/w of the mixture.
Preferred biocides fdr use in the biocidal complex A-B are triclosan; diclosan;

dichlorophen; orthophenylphenol; orthobenzylparachlorophenol, cresols, xylols, and

substituted diphenyl ethers.
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The filmformng conposition may be or includes a
vinyl acetate acrylic 20 copolyner. Preferably, the

wo 2doar1d3rm ng conposition is present in an anoPeit/AUL003000650
to 80% ww of the mxture, nore preferably the film
form ng conposition is present in an anount of 40 to
70% w w of the mixture and ®¥en nore preferably the
filmformng conposition is present in an anount of
50 Maye pofermbly, biocidhd\ iniahalpgenatzd fheabler iecddiinpiederence a
for use in the biocidal conplex A-B are triclosan;

chibre-pberaolic bictiderdndrmopsdtengfembtyh biohida ip trisiodan.
ort hobenzyl par achl orophenol, cresols, xylols, and
subdireferdabdd biticisleehid presdnt insan SBo@@®E /01D w/w of the mixture,
PCT/ AU2004/ 000650 -5 More preferably, biocide Ais a

mdra lpozferabtyan ap rermint of bico2% dew af thepmixtuee @and @ven more preferably
chl or o- phenol i ¢ bi oci de and nost preferably, biocide A

in as atnount afslaite Whvel diealpbxyuyrebi ocide A is present in an
amount of 0.5 to 5% ww of the mxture, nore
pr Srefeedblyy thencammplexing partredr Blis holy2idyipgvoliabné he mawibel fer
and even nore preferably 5 in an amount of 1.5% w w

examplehe poiyxihvparrolidoréeingidceiate thsolynepl exi ng partner B
is polyvinylpyrrolidone, or may be, for exanple, a
polPyaferaplypBris prdsdatial/ani ahiyduntof2 & €0% @ eHeymiEure, more preferably
Preferably, B is present in an anmount of 2 to 10% of

B ik pEes@nkinintama0nt of BreB% flthey mixBure sartl @&@thotdpraferably B is
amount of 3 to 8% of the m xture, and even nore

praveaf Bramtdnifolnt bof addut BYesEhe nmixtugn anount of about 5% of
the m xture Preferably, the biostatic conmposition

Préferdbd), fHe 56t éompostibnshtaiis WivedPintah #HAGarRfor 2O® 40% of the
m xture, nore preferably 25 to 35% of the m xture. One

miRURS, A& Bref@aBR b tb B5WPsfhe nlittuldaoeseidifeacdoentlistviater.
conmbi ne a PVP/ phenolic conplex in a hydrophilic film

f or M@ Heeh Yyadi¥bd RY Ednbinéla Pe/FRSHEnBRE cAHhplER LA Wy@bphilic film
wher eby the conplex may be 15 | oosely bound to

forgfﬁgogt?g\ﬁ)ﬁ ﬁyn?@;ﬂ%he BblyfRX bt Esboine vheRibyah& @BnB@x 8 be
loosely bound to impregnated paper or textile wipes for cleaning food preparation
surfaces and the like. In the forgoing applications the complex is readily leached from
the wipe substrate and‘ can readily contact bacteria on the surface being
cleaned/disinfected. The complex does not have any long lasting effect on the surface,
and the wipe must be disposed of after approximately a dozen washes. The present
applicant was thus surprised to discover that inclusion of the PVP complex in a coating
composition applied on, for exafnple, a metal or masonry surface, significantly inhibited
biofilm growth on the polymer coated surface, when the coating polymer might have
been expected to encapsulate the biocide and protect micro-organisms from contact
with the biocide. It was even more surprising that coatings including the complex

according to the invention have prevented biomass growth on coated metal for periods

exceeding three years in an environment in which such growth was previously a major
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surfaces and the like. In the forgoing applications
the conplex is readily | eached from the w pe
wammgtiomre and can readily contact bacteria onptau2004/000650
surface being cleaned/disinfected. The conpl ex does
not have any long |lasting effect on the surface, and
the w pe nust be di sposed of“after approximtely a
dozen washes. The present 20 applicant was thus
pr@bJerpr ilsealspsugirisig\tbat sush@ Sl apsrentradibn tof biopide is effective for
onplex in a coating conposition applied on, for
SU@&&d@ﬂgﬁUﬂﬂkwetal or masonry surface, significantly
inhibited biofilmgrowh on the pol yner coated
surfwi e apheasiatérbthabBYPpepaicyoomplexeglare hatweatebemuble and their
expected to encapsul ate the biocide and protect
inakisioroinaogtimg serspdsitioms dcomtsinplewiThis hasdebh @chigeed intthevaase of
even nore surprising that coatings including the
water@ises efiisiacorating gonpositiens wdisgarsing Hreveongplex mthe dqueous
bi omass growt h on coated netal for periods exceeding
phase togetheamwith iarwatar sotuble bighdaotling poinh palar salednt dgegNtrhetivils
previously a nmaj or WO 2004/ 103071 PCT/ AU2004/ 000650
pyrréliqone wir @rglydot ether)alAfter therqoating isgpblied, asdab tie water lkevaporates,
concentration of biocide is effective for such a |long
thelrelative ropdrtiorveflthe high&Rppaan suivedt inketas&y/Bg bea olifical point
conpl exes are not water soluble and their inclusion
digsolves ttel bigcidal mpmpleixilendng the izcidel fophaendbiisly biggiboien
achieved in the case of 5 water based enul sion
throogtiout ¢hecithmp dsivitl ialsoshedyhdersigpey ihahwhild\atenis grefdriediveticle,
aqueous phase together with a water sol uble high
disperdidrig spivent bgget abatiry soemjos(tiegs darmbé Biyhilapy atrikisthne
or a glycol ether). After the coating is applied, and
as tAreoniliged setvind aspdotthe invBRtiohedratitaea PlosRiit icomposition
the high BP polar solvent increases and at a critica

acEsting to eHesrel oreechitbadheen fdAherGadigy a Mesat srthﬂeh@olar solvent
bi oci de honogeneously distributed 10 t hroughout the

hatihg @ higHer bbliihg pbinbthaf astiehsidHdle bhikk dbﬁtlﬁggcdmﬁ@srtldns a

preferred vehicle, dispersion in solvent based

CORkBERLEO RGN b@il’ﬁc‘}; S&ar Suivent Bidb Alsp¥rsRHbfaMEomplex A-B in a
According to a third aspect, the invention provides a

PO PRI STRGR, 11 RAE 08 b0yt oo Seeed o
N-SethyEpVrrolidone, glycol ethers, and combinations thereof.

Coatings according to the invention may be used as protective coatings on
components susceptible to biomass growth , such as air conditioning condenser plates,
vents and on other surfaces, eg susceptible‘ surfaces in operating theatres, to prevent
the formation of biofilm on the surface. The invention may also be app;lied in decorative
coatings such as paints to prevent mould growth on susceptible surfaces. Coatings
according to the invention may be applied (without limitation to surfaces of metal,
masonry, timber, particle board, and other building and construction materials). Some

compositions may desirably be baked onto the surface or dried at elevated

temperatures.
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havi ng a hi gher boiling point than a solvent vehicle
of the coating conposition. 15 Preferably, the high
whoeikitegy7pol ar sol vent ai ds di spersion of the POIAUZ004/000650
A-Bin a polynmer enulsion or |latex. Preferably, the
wat er sol ubl e pol ar sol vent 'Zs sel ected from N nethyl
pyrrolidone, glycol ethers, and conbinations thereof.
Coat j ngs according to the invention may be used as
pr ot'Aé%?ngWég osathird %§P?ﬁﬂ: the BiveBierevidas adnstaticecopting formed by
hi omass growth , such as air conditioning condenser
d%ﬂ%@é@? of $1in (Ryer of akiestalic eratieg campesitiensacegding to any one of the
suscepti bl e surfaces in operating theatres, to prevent
PregedindAsPEE®on of biofilmon the surface. The invention
ma)ﬁ_ al so_be applied in decorative coatings such as
pai TResoating s drefabhirifestivy iovirevas bisiike gravth o its surface for in
surfaces. Coatings according to the invention nay be
eXER5S19f ene yaat RBd eVen worapreiaiably issffectivet rpvensbidfim growth on
. masonry, tinber, particle board, and other building
its gHEfaceIRE iy excesDof b @E-s). Sonme 25 conpositions may
desi rabIE/ be baked onto the surface or dried at
el dhacedling @eybe appliesdo natal2BoepNtEROFMa cementitious surface or to
PCT/ AU2004/ 000650 -7 According to a third aspect, the
a tinpRas sUifaee- pr ovi des a bi ostatic coating fornmed by
drying a filmor thin |layer of a biostatic coating
conpdsicoaiing mey be applipdtio therfprooé adecorative poatingd Qg example is
aspects. The coating is preferably effective to
in thedoramof &paini torprepemivrioudirgrowth. sSuchacgaihitorani farthér ivctedEssaint
of one year, and even nore preferably is effective to

~ ingpedierde selbeteflifiom the gnoup comsisting obsuspansior agents, thixo®sgic

of three years. The coating nay be applied to netal,
agents dtoncarst dsapsitpmodiiers, ptasenvatigas dralcthe tike.t ®thar paimber
~ surface. The coating may be applied in the formof a
ingdstients triay decuirantageoBlyesetectethiremitise gribdipiconsibiing efrovrmesion

a paint to prevent nmould growmh. Such a paint can
inhfbitorshaerd/ermpigroetds.pai nt i ngredi ents sel ected fromthe

group consi sting of suspension agents, thixotropic

Thus depending on intended end use, compositions according to the invention

may be pigmented and in-that case will normally include other paint ingredients such as
suspension agents, thixotropic agents, flow and viscosity modifiers, preservatives and
the like. The compositions need not be pigmented and may include corrosion inhibitors
and other additives known to be useful in film-forming coatings.

It will be understood that it is sufficient that the treatment is bacteriostatic
or fungistatic. That is to say, it is sufficient that the treating agent stops colonisation on
the surface rather than kills organisms on a colonised surface.

According to a fourth aspect, the invention provides a method of inhibiting the
formation of a biofilm on a surface susceptible to such formation comprising the steps

of applying a coating of a composition according to the first or second aspects to the

surface and drying the composition or allowing the composition to dry.
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agents, flow and viscosity nodifiers, preservatives
and the like. OQther paint ingredients may be
wa@adwanomgeous|y sel ected fromthe group consi sPCTgUd04/000650
corrosion inhibitors and/or pignents. 15 Thus
dependi ng on i ntended end usg, conpositions according
to the invention nmy be pidﬁénted and in that case
will normally include other paint ingredients such as
In piefgreatserobodimentssthetshifrer is@n air eaditiopingfdusiaceradh air conditioning -
viscosity nodifiers, preservatives and the |ike. The
copdansesplaieons aireonditioning eonslegrement! cambyrie/a surdeptifele surface in
corrosion inhibitors and other additives known to be
anepefaiingitimeafiel m f or mi ng coatings. 20 It will be
understood that it is sufficient that the treatnent is
bactiresdros eatbodiments, fthegprapesition. is Tiaked opta the stface or dried at
sufficient that the treating agent stops col oni sation
elayatedttbmpseratfresze rather than kills organisms on a
col oni sed surface. According to a fourth aspect, the
i nvdéwetordimgdo aifitiespactrhiehimention pravides & sugfacé éreated in
formation of a biofilmon a surface susceptible to
acsardéndeowitred campaesitinpr ofthen fisttdn sesdrelespedts avfaceqpingitog method
coating of a conposition according to the first or
of fedomth aggeettts to the surface and drying the
conposition or allow ng the conmposition to dry. WO
Be20d444030 Tarrpad OAMUAROAIER650 -8 I n preferred
enbodi nents, the surface is an air conditioning
SuikgeEs erabodimentsasidhd inogntiog wilt ool Be sidre pheticalaripdesdribed by
condi tioni ng condenser vent, or may be a susceptible
way of Erdraplednlyan operating theatre. In sonme enbodi nents,
the conposition is baked onto the surface or dried at

5 Guixé BdcdesRRTUBE N SR invahtion thchde! Butaaré nbt ImigRite Complexes
the invention provides a surface treated in

of RYP®F BHFCEpolyhrier vith aigdesing digdsai; didhorbpisdn; @ﬁh@@mp@henol
aspects or according to a net hod of the fourth

ortRSHREYIpaBesibrddheRsl, Eresolsadylol, RBd Substitited Hipnenyieliers.

Examples of formulas:

Formulations were prepared as shown in the following examples

Example 1

Styrene/Acrylic Copolymer Emulsion(50% solids) 60.0%w/w
Water ’ 28.5% wiw
N-Methyl Pyrrolidone 5.0% wiw

PVP/VA S-630 5.0% wiw

Triclosan 1.5% wiw



10 Various enbodi ments of the invention will now be
nore particularly described by way of exanple only.
wetabdoel bi oci des for use in the invention i nECT/IAB2004/000650
but are not limted to conplexes of PVP or PVP
copolymer with triclosan; digclosan; dichlorophen;
or t.hophenyl phenol ; orthobenzyl parachl or ophenol ,
cresols, xylols, and substituted di phenyl ethers. 15
Exanpl es of fornulas: Formul ati ons were prepared as
shown in the foll ow ng exanples Exanple 1
Exampleche/ Acryl i ¢ Copol yner Enul si on(50% sol i ds)
60. 0%V w Water 28.5% w w N Methyl Pyrrolidone 5.0%
AcpyligCopelpmear EmetiorgSePeselide) Tricl osan 1.698%mw WO
2004/ 103071 PCT/ AU2004/ 000650 -9- Example 2 Acrylic
Watghol ymer Enul si on(50% sol i ds) 60. 0% #28.58tvéw 28. 5%
w w N-Methyl Pyrrolidone 5.0%ww PVPNA S-630 5.0%
N-Methy! Ayriclitlensan 1. 5% ww  Exanpl e 3 Vi ny8.0% wiw
Acet ate/ Acrylic Copol yner Enmul sion 60.0%W w (50%

PVEBIA 8930wat er 28.5% w/ w N-Methyl Pyrrd@.0%ovie 5. 0% w w

Triclosan

Example 3
Vinyl Acetate/Acrylic Copolymer Emulsion

(50% solids)

Water

N-Methyl Pyrrolidone
PVP/VA S-630

Triclosan

Example 4

Acrylic Copolymer Emulsion

(50% solids)

Epoxy Resin 1001

Propylene Glycol Methyl Ether Acetate

PVP/VA S630 |

2-Phenoxy Ethanol

Nonyl Phenol Ethoxylate Sulphate Ammonium Salt
Triclosan

Water

1.5% wiw

60.0%w/w

28.5% wiw
5.0% wiw
5.0% wiw

1.5% wiw

30.0 - 50.0%w/w

10.0 — 20.0% wiw
10.0 — 20.0% wiw
5.0%w/w
2.0-5.0% wiw

2 —-3.0% wiw
1.5% wiw

gs to 100% wiw



PVPNA S-630 5.0% wWw Triclosan 1.5%ww Exanple 4

Acrylic Copol yner Enul sion 30.0 - 50.0%v/w (50%
wa@elodedo7Epoxy Resin 1001 10.0 - 20.0% w w PrBE/AB2m4/000650

G ycol Methyl Ether Acetate 10.0 - 20.0% ww PVPNA

S630 5. 0% w 2- Phenoxy Ethanal 2.0 - 5.0% w w Nonyl

Phenol Et hoxyl ate Sul phate Amtonium Salt 2 - 3.0% w w
Triclosan 1.5% ww Wter gqs to 100% w w WD
Example/5 03071 PCT/ AU2004/ 000650 -10- Exanple 5 Acrylic

copolymer 70% w w (50% active solution in ethanol)
AcpiPRPPEEBE’ 5 0%V W  Tricl osan 1. 5% w w 7086 Mdwol 23. 5%
w w PVPNA S630 is available fromISP corporation. A
(5@ artivegsabwion in gthene!) ai r condi ti oni ng system of a | arge
city building situated in Sydney was thoroughly
PVt ®8d0and then nonitored at interval HS.8%wwa 12
month 5 period. A significant growth of biomass was
Triglosar vabl e on the cooling coil within al.5%omwh, and
the coil required cleaning at intervals of
Ethgopl oxi mately 3 nonths. The coil was t2%bfbagai n
cl eaned and sections of the coil were coated with
formul ati ons

PVP/VA 8630 is available from ISP corporation.

A cooling coil in the airconditioning system of a large city building situated in
Sydney was thoroughly cleaned and then monitored at intervals over a 12 month
period. A significant growth of biomass was observable on the cooling coil within a
month, and the coil required cleaning at intervals of approximately 3 months. The coil
was then again cleaned and sections of the coil were coated with formulations
according to each of examples 1-3. The coil was inspected at intervals. No biofilm

growth was observable on the coil after 12 months on any of the coated sections.
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according to each of exanples 1 - 3. The coil was
i nspected at intervals. No biofilm growh was
we@bmenvambi e on the coil after 12 nonths on anyPOGI/AUR®4/000650
coated sections. WO 2004/103071 PCT/ AU2004/ 000650
-11- The Cainms of the Inveghion are as Follows: 1. A
bi ostatic coating conposition conprising a film
faorm ng conposition which on drying produces an
he GlaimsOf ghe A 28BARBKPHOWS: | m and i ncl uding a
bi oci dal conplex A-B 5 in which Ais a phenolic
bi ocide and B is selected from pol yvi nyl pyrrolidone,
pol yvi nyl pyrrol i done pol ymers, polyvinylpyrrolidone
1. copd\ Biestpkic egaiingicRippeition ersnRitsing a Jilm femmingsaosanosition which on
coating conposition according to claiml wherein the
d%mrpﬁ@cem@@@spalwmdéomb@gm @nd irsiding g blogidgbtgmglex A-B
based conpositions, nmethacrylic polymer based
in Wi Ads rinbesolictieside and B fossiesied aserphodmirysotidanes
met hacrylic copol yner 10 based conpositions, vinyl
polyghyipyrolidase dolymerse 9plyvioyleyrralidane cepghongra@nd maixtates thereof.
conmposi tions, -epoxy resins, epoxy esters, and m xtures
2. t hé&rhiestatic3zoating corvpesitian ansatdingytoctaipokwhéerein the coatitiong
to claim1 which has bacteriostatic properties. 4. A
compositicit is setestedifragn soylimgdlymenbased eodipagitions, cheihannilicqrolymer
claim2 which has 15 fungistatic properties. 5. A
bagsidosoenasitions.cecrylig copolpusi based caopositionsgy niethacrylicosopolymer
the preceding clainms wherein the filmformng
bassshquogiasitions,i inyh polgmet kased compoaitiors,cinypospdhinost.baGed A
bi ostatic coating conposition according to any one of
compeasifimscegbxygesihaiepexy estenseamd mindures tharéaft m ng
conposition is a polyner or copolyner solution. 20 7.
3. A bAdbestdticccoatiag corgpesitigmoeicoiding aadaimdi which Gaabycteriestatic
of clains 1 to 5 wherein the filmform ng conposition
prapsrtiéspol ymer or copol ynmer emul sion. 8. A biostatic
coating conposition according to claim7 wherein the
4. fi | mdiestatic@atiog oprapoditiopradesrdingitatatdimbiaseskaipod whkeh has
copol yrmer enul si on.
fungistatic properties.

5. A biostatic coating composition according to any one of the preceding claims
wherein the film forming composition is an emulsion or latex composition.

6. A biostatic coating composition-according to any one of the preceding claims
wherein the film forming composition is a polymer or copolymer solution.

7. A biostatic coating composition according to any one of claims 1 to 5 wherein the -
film forming composition is a polymer or copolymer emulsion.

8. A biostatic coating composition according to claim 7 wherein the film forming
composition is a water-based polymer or copolymer emulsion.

9. A biostatic coating composition according to any one of the preceding claims
wherein the film forming composition is or includes an acrylic polymer or acrylic

copolymer
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9. A biostatic coating conposition according to any
one of the preceding clains 25 wherein the film
wo eooritegp7conposition is or includes an acryl i cPEDAY2@A/000650
or acrylic copolyner WO 2004/ 103071 PCT/ AU2004/ 000650
-12 10. A biostatic coating,gonposition according to
any one of the preceding ch]%rTB wherein the film
form ng conposition is or includes an acrylic - _
105 fz\rté@r%au%wﬂpaépmpwtlomawpmgﬁq Ayt i e pisepding clabns
according to any one of the preceding clains wherein
wheredn thel fitmiferinming gormBesiins) is Pbincluges an agofic dslyrene aopolyiner
or epoxy ester. 5 12. A biostatic coating conposition
11 ac Adriestalis caating gowaesitan agserdingioanyrapedcif shapreceding slaims
the filmform ng conposition includes a vinyl acetate
whagsity thedilmdpmniggrepmpasitionds Br insludes an epexyodri apoxy ester.
according to any one of the preceding clains wherein
12t he Afbidstatioeaating cemppeitin aesarding foranyeme df theapreseding claims
of 30 to 80% ww of the mxture. 14. A biostatic
whesirpthei fiindormieg cerdpesitiandnelugesomeingfacetate perglbechpotymer.
clainms wherein 10 the filmform ng conposition is
13pr eddnostatic campnsitiontacedrdihg to any 086 of thegiretddingnilaitsrveherein
15. A biostatic conposition according to any one of
thetfitm fpmeioe domgositien ispredeat ibiam arhdunt of Bontd 80%iwiy of the mixture.
conposition is present in an anount of 50 to 60% w w
14.0f Ahsdostatic eonepositibb acéorbingso ahy one ofithe preceainuodaitsavherein
according to any one of the preceding clains wherein
thelfilmdocheing\ compssitiatis poedentim anfemaount 0p 40 o B80% tw/wapf die mixture.
triclosan; diclosan; 15 dichl orophen;
15.0r t Adgidetatid quingposition @ctdrding ha whyp aneohthe rpegdeeingl claims wherein
cresols, xylols, and substituted di phenyl ethers. 17.
theAiliniforsmiag compositiomig peasenbisidn amowat 0H 50 kG0 % av/any tieemixture.
of the preceding- clains wherein biocide Ais a
16.hal pgrswstrcoating odbmpoditichcacderdinkBto afyneif &id freesdihd Bigims
conposition according to any one of the preceding
whétlei iBcid@ B, ivkeleetet fiohethBigheipeoniistifg bf rieloas@icldsan; A
bi ostati c conposition according to any one of the
dichibespRgh gt phbmBphener: 8HtRobenzylparachlorophenol, cresols, xylols, and

substituted diphenyl ethers.

17. A biostatic coating composition according to any one of the preceding claims
wherein bioci‘de Ais a hélogenated phenolic biocide.

18. A biostatic coating composition according to any one of tﬁe preceding claims
wherein the biocide A is triclosan. |

19. A biostatic composition according to any one of the preceding claims wherein
the biocidal complex A-B is not water soluble.

20. A biostatic composition according to any one of the preceding claims wherein
the t;iocide A is present in an amount of 0.5 to 5% w/w of the mixture.

21. A biostatic composition according to any one of the preceding claims wherein

biocide A is present in an amount of 1 to 2% w/w of the mixture.
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the biocidal conplex A-Bis not water soluble. 20. A
bi ostatic conposition according to any one of the
w@e@aaaiong cl ai ns wherein the biocide A is preSEAU200M000650
an anount of 0.5 to 5% w w of the mxture. 25 21. A
bi ostatic conposition accorcjli ng to any one of the
precedi ng clains wherein Di Scide Ais present in an
amount of 1 to 2% w w of the mi xture. WO 2004/103071
22pCT/Anbiegiati¢ ogppeition-acgorging ta apy @se &f the rrengiing claiors wherein
according to any one of the preceding clainms wherein
bigsidech isepresend irpareamauntiaf 18% iy @htheohixtur6% w w of t he
m xture. 23. A biostatic coating conposition according
23t o Adigstatirecasting iIsemppsitieriacegrdingionany atecsfdhep@ciding claims
pol yvi nyl pyrrolidone. 5 24. A biostatic coating
wheaip Bgs polpvingdpymlidomey t o any one of the preceding
claims wherein B is polyvinylpyrrolidone/vinyl
24 ac etfabiestatipodating combositorbacretding o anyatriensf the preesding eaims
according to any one of the preceding clains wherein
whBreirs Bs pslgyvinylpyrraidorsaivinyl tacetate2cdpolyb®¥o of t he m xture
26. A biostatic coating conmposition according to any
250ne Adfiostatc goadiog domgositian axsordify tohenyeine dB the precediag tlaims
in an anount of 3 to 8% of the m xture 27. A biostatic
whergdrt Brig)presemids iahiaowuataofd? @i 1096 bbthenyixtune of t he
preceding clains wherein B is present in an anount of
26.abo At bidstati cdating compositiorZiscorliy sdrgtone of anpprecédiag claims
according to any one of the preceding clains
whet Biis\pregentdo bu @mouhtiofB1toe8%% whtheahix@Pe t 0 40% of t he
m xture. 15 29. A biostatic composition according to
27 c| anbigfatisheyating cornposititnvaiabrdigy tor@y@he dfthe GriécédiBg Blaims
of 25 to 35% of the mxture. 30. A biostatic
whe@imBsd preeantds ap afionpt dfaboLies %o thedmixditewher ei n t he
solvent is water. 31. A biostatic conposition
28.9% bios thitio gotpositioh auterdig ©l ayhed thedprdBedibd ERARAs containing
including a water soluble polar solvent having a
soltérg ivean Beouhf 20ab B0 éFane mixd@leyent vehicle of the

29. A biostatic composition according to claim 28 wherein the solvent is present in
an amount of 25 to 35% of the mixture.

30. A biostatic composition according to claim 28 or 29 wherein the solvent is water.
31. A biostatic composition according to any one of claims 28 to 30 further including
a water soluble polar solvent having a higher boiling point than a solvent vehicle of the
coating composition.

32. A biostatic composition according to claim 31 wherein the high boiliné polar
solvent aids dispersion of the complex A-B in a polymer emulsion or latex.

33. A biostatic composition according to claim 31 or 32 wheréin the water soluble
polar solvent is selected from N-methyl pyrrolidone, glycol ethers, and combinations
thereof.

34. A biostatic coating formed by drying a film or thin layer of a biostatic coating

composition according to any one of the preceding claims.
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20 coating conposition. 32. A biostatic conposition

according to claim 31 wherein the high boiling polar
waelnamto7ri ds di spersion of the conpl ex A-B i NnPEI/AU2004/000650

pol ymer enul sion or latex. 33. A biostatic composition

according to claim31 or 32 ere| n the water sol uble

pol ar solvent is selected f m N-net hyl pyrrolidone,

gl ycol ethers, and conbinations 25 thereof. 34. A
35pi o%b@sta@c coalingragceiinga daimdEdwhieh is effectivedio prevemt biofilm

a biostatic coating conposition according to

gr@/vtg oornte sgffaceh@r fir @xcess aons yéas. WO 2004/ 103071

PCT/ AU2004/ 000650 -14 35. A biostatic coating
36ac obbigsiagc coatingacerBingihictaimi3s vdiicheistaffestiedoprexssn biofilm

biofilm growth on its surface for in excess of one
grovghionds sprfacefor int éxcespalt threg veacwr ding to clai m 35

which is effective to prevent biofilm growth on its
37 surA hicetatio codtimgeaccerslingdd aniose of elainss 346ta336 witen applied to metal

bi ostatic coating according to any one of clains 34 to
3836 Anhiestatip pbatiag acoondimgab ang®ne Af blainst 2¢ foc36cwhén agplied to

according to any one of clainms 34 to 36 when applied
conaetecnmueatentitvusssucfanent i ti ous surface. 39. A

bi ostatic coating according to any one of claims 34 to
39.36 Anbiestatippbatimd dcoordingtto ing ons of Elaites 341 3B0wheh applied to a

bi ostatic coating according to any one of clains 34 to
timB6r sunfache form of a decorative coating. 41. A

bi ostatic coating according to any one of clains 34 to
4040 Arbiddtatic eating Beardiag ird anyt enepofeotaims 340130 igthemolm of a

42. A biostatic coating according to any one of clains
decbtative cbhtihgt the formof a paint 15 further including

pai nt ingredients selected fromthe group consisting
4101 JUsGERAE Catinggeddirding tdanyobrieddf dlaif@ Batts A0fin e faid of a paint

viscosity nodifiers, preservatives and the |ike.

to prevent mould growth.

42. A biostatic coating according to any one of claims 34 to 41 in the form of a paint
further including paint ingredients selected from the group consisting of suspension
agents, thixotropic agents, flow and viscosity modifiers, preservatives and the like.

43. A biostatic coating according to any one of claims 34 to 42 in the form of a paiAnt |
further including paint ingredients selected from the group consisting of corrosion
inhibitors.

44, A biostatic coating according to any one of claims 34 to 43 in the form of a paint
further including a pigment.

45. A method of inhibiting the formation of a biofilm on a surface susceptible to such
formation comprising the steps of applying a coating of a composition according to any
one of claims 1 to 13 to the surface and drying the composition or allowing the |
composition to dry.

46. A method according to claim 45 wherein the surface is an éir conditioning

surface.
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43. A biostatic coating according to any one of clains
34 to 42 in the formof a paint further including
w@anoatiodongr edi ents sel ected fromthe group conBCEAUR4/000650
of corrosion inhibitors. 20 44. A biostatic coating
according to any one of clai s 34 to 43 in the form of
a paint further including & pi gnent. 45. A nethod of
inhi biting the formation _of a biofilmon a surface
s us ée'ﬁtsmg acegydingde clajm dratherin dnpiriase igyan Aie cendifiening
lying a coating of a conmposition according to any
Comﬁé‘séfmé’l"al me 1 to 13 to the surface and drying the
composi tion or allowi ng the 25 conposition to dry. 46.
48A mét Method eeerrdingdo clging aiwhersin iiteesusiage ishen sin corditoriing
an air conditioning surface. WO 2004/103071
comensAUEIG4/ 000650 -15 47. A nethod according to claim
45 wherein the surface is an air conditioning
49condemetbed grearding 48 clajm e wihetkimthecuiang ist asescaptibld Surface in
wherein the surface is an air conditioning condenser
anpgenating theatreA net hod according to clai m45 wherein the
surface is a susceptible surface in an operating
50t he &tmethod according ihady ane of akimg 4530 48ywhenein dfie corapasition is
45 to 49 wherein the conposition is baked onto the
balkagr drie éheosurthce ed doed af eloetetitenpepsdumsur es. 51. A
surface treated in accordance with a conposition of
51.anyAmudace treated imsadcordansd withG armpositionaif agy boe af aeinisotito 33
of any one of clains 45 to 50. 15
or according to a method of any one of claims 45 to 50.



