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WD 2004/ 103071 PCT/ AU2004/ 000650 -1- Biofilm G owh
Prevention Technical Field 5 This invention relates to
a method of, and conposition for, reduction or

w0 eopgit3nan of bi ofi Il mformati on on nDi st or pegEAU2004/000650
surfaces, and nore particularly to the reduction of

pat hogens in, and in the vicjnity 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

herejnafter with reference to this field of use. 10
Fbmgggﬁggﬁgmﬁkﬁ@@3¥mappreciated that the invention can
be applied in other situations in which it is desired
to inhibit biofilmformation or m cro-organi sm

1%9},@%;5&%5& on of a surface. Background Art Air

ng systems such as are comonly provided in

of f kreR.; i j . t her
bui Fﬁ?’ﬁ%@ﬁﬁr@%@ﬁt ?/nl}enc durbg,géntg% ﬁ%gésgtr'ﬂ%s WQ?GE‘C?P& Lt or

‘ foe . o ai ondi 1 i !
P LR or a8l RIHER B el aft R ORMR) e
red A& akHodEns ih MndeX BRI br, %Erléﬂhd?ﬂidhmg%ﬁ&%w §hé Mention 1
cool ed by heat conductive Connection wth a
he€ bedrcddvalopedprirtdrily LI airlddhdifiningl(Pcb8ing aPk&ing Sind air
passed over the fins, and noisture in the air
heatmge systams) and Wil bkidescrvad hellemiafer vAlNa¥ierdnide OB 2R of use.
cases the heat exchange surfaces of the condenser are
Howeverdit bifl be appreciatedtizt thegnidntion cdn Benappliedvaioter siflz@ons in
cooling surfaces are typically of a |large area, are
whish ditis desingd tq inbibitibipfilovfordetioanr indeadrgenism colbniedtionfod
the i mmobilization and growth of m cro-organi snms which
sgface. carried by the air and which formbiofilnms on the
surfaces. The m cro-organisns 25 include bacteria and

u h multiply on the surface. Wthin nonths the

S pa%% conditioning systems such as are commonly 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. Insome
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 thé surface. Within months the space

between adjacent heat exchange surfaces may be totally occluded by biofilm growth.
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bet ween adj acent heat exchange surfaces nay be totally
occl uded by biofilmgrowh. WO 2004/ 103071

PCT/ AU2004/ 000650 -2 Biofilmreduces efficacy and
Ybueg1asilor health risks. Efficacy is |ost pecawssnoosso
the biofilmhas poor heat transfer properties and so
the thermal efficiency of t condenser is

di mi ni shed. M crobial activity can also shorten the
bact eri al

o Euefosiniel 3] Rss "RGF Fagiie anbitgea s honeuss
QR e BB B RropRls e S etptioney e
oPUFESE s LIS A LERD B8 btifiug oty
B e e b R bR B B P e

e o e ST ARERERe SormpoHoh B 1ot B A5 e HERBL ok
"oT bt gh him O Ly Such an e eherHaERee PN O REM S

of f The lnsalt xigkplises Bbcalbe e, prétishc@bBiSioMh S @ribHAS a haven
normal operation. The presence of organisns 1s highly

fan thedsitheatpiceurheiatin ped finiagr grantheswamoberlsness adlungeidieriah
humans and ani mal s, create odours and can danage or
vighsss. redgraansiyeasty ani etoyldef Comdieesifer the grbrthQf sP@T drbShisrAs
concern in terns of human health and safety are
argrrgpeally avodratle dwjinpperiods of high bimigitesush @akeg\whcur when the
conponents of fungal and bacterial cell walls and
8 r'rfg'ﬁ offy or R¥5VIRIe AN hubalpe prgectying bl epesationn Taene
i ndi vi duals they can trigger asthma attacks, and in

PTEPINCE Q5 ¥ 9aRER ISl WiissiiebiedesaursetheysanmauseiinEss sededth in

is currently thought that over a period of exposure
hyiang @8&0@@%‘9{%@%&%"%@@ 68 famBagawnsieatrpm wide varinty of
mhen Qnd to antagoni sts and | eaves the subject nore
prone to infection by bacteria, viruses, etc. Al so of

CORSSEREF L) AT LB i et
mEhxRY b dR%rd BB RIS o AR R0t fungal and bacterial cell walls and
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. Itis
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 heaith
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 aiso being paid to other environments such as public buildings,
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consequences of release of endotoxins and myot oxi ns
from bi onass are exacerbated because nany of the
patients are in a weakened condition due to their
primary health 25 care problem M cro-organi sns that
woul d not be a mmjor threat -t a healthy person can be
fatal to a patient with a dimnished capacity to
dafcenthativgesie ni@s-ofgaokmisfihe dteironmy vial coodidamidmy or ventilation
attention is also being paid to other environnents
sthefts,argo publiding they Fafi peyspidly Sircidated trgughpititrolyeling thereby
m cro-organisns find their way via conditioned air or
vaeertlylinoréasimg tehbifefianodionthe sarepd iof ifaslion #sidiseane.behe prevention
rapidly circul ated throughout the buil ding thereby

oYf erere geirvipatioa snd ghigrplialsprivRl in g gorstitioning Sgiﬁ?'@éaf%lfj help

i nfection and di sease. The_prevention of spore

gedyred "'%‘rPfélll‘?lssrﬁrEirrUB‘i*ré‘l’“Sg'M'FX/"e@%ﬂO”?n air conditioni ng
systens wo

Rl e bPten Sk St ol SoR b b AR TPl ne
ff
A A AP AP
Afﬁ‘[a“%?‘%cg T ERL RSB R ych 388 hot JdBLGRAY Y WAR BN
%%ougﬁét&/&sn &éﬁ%’@ @%{aﬁgﬁsm%ﬂo@q%??@cdéﬂﬁf f%taiegfﬁ have been

varil ous mat eria ave been

%’Eﬁ%@é@ Qond QAR HABM %bt@@@%s@%@ nldt E&®iths bhr%rrﬁm &tective in

Itrons or remain effective in preventing blofilm
L RnEBRtig Yol foratiGbrh ughipeled. | t 1s an object of the
present invention to overcone or aneliorate at |east
one @fis arf diged ef theipeRENEB/cafior thevieboe casheliotate boeast one of
provi de a useful alternative. Many regions of the
e dediciengit0yf thepdce drif orlio progide aiusefuhalteuiatidi.ngs as a
nmeans .of 15 central heating. It will be understood
t hat Meuctegions velirs wood employ heated filtdied nindulidngsrags mgans of
descri bed above for air conditioning and the invention
centrrotiedtingd ttedl heounslaipiqeartat sughegystekisranibulp ity thgsapye hazards
airflow system Description O The |nvention dgccor ng .
£9 dasoribed;boye R Al coRdiqingaRd ilaming iion Bt inifidde gy prrtcular

cpatln conposi tion
kind of filler 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, and wherein the biocidal
compiex A-B is not water soluble.

if it will be understood by those skilled in thé art that the phrase “not water

solubie." means not water soluble at the temperatures at which the composition is used.




20 conprising a filmformng conposition which on
dryi ng produces an intrinsically hydrophobic film and
i ncluding a biocidal conplex A-Bin which Ais a
phenolic biocide and B is selected from

pol yvi nyl pyrrol i done, polyvidad pyrrolidone polyners,
pol yvi nyl pyrrol i done copol yners and m xtures thereof,
and wWoeesd he theehickaidaluiraanipdrelke AhBupsout die deatrption and
soluble. 25 If it will be understood by those skilled
the didies dité woidatcotipas@ Heas@ishgotndwiedike asdbipglcenstived fsan
not water soluble at the tenperatures at which the
Tolupigs btrisems ioppersd do an Bearlustynlopexhatibityesensa that il teapy.yo the
requi res otherw se, throughout the description and the
sdrsie v indudinonbuidwt ingitadigei se' , “conprising', 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 limted
"to". WD 2004/103071 PCT/ AU2004/ 000650- According to a
second aspect the invention provides a biostatic
coating conposition according to the first aspect
wherein the coating conposition is selected from
acrylic .pol yner based conpositions, nethacrylic

pol ynmer based conpositions, acrylic copolyner based
conposi tions, nethacrylic copol yner based
conpositions, 5 vinyl polymer based conpositions,

vi nyl copol yner based conpositions, epoxy resins,
epoxy esters, and m xtures thereof. Preferably, the
coati ng conposition has bacteriostatic and/or
fungistatic properties. The film form ng conposition
may be based on an enulsion or latex, a polyner 10 or
copol ynmer sol ution, or a polyner or copol yner

emul sion. The filmformng conposition nay be a

wat er - based pol ymer or copol ymer enul si on. For
preference, the filmformng conposition is or

i ncl udes an acrylic polyner,
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acrylic copolymer, m xtures of acrylic polyners,
m xtures of acrylic copolynmers or mxtures of acrylic
pol ymers and copol ynmers. More preferably, the film
WORWMAEOTES conposition is or includes an acririaL2604/000650
styrene copolynmer The film form ng conposition nmay be
or includes an epoxy or epoxy ester. H ghly preferred
coating conpositions are water-based pol ymers or

tex conpositions, ~and

cop%[cxntﬁr temJIsi n_or {a , 1S, ¢ _
o5 p ARG 14 f8e0nR AeRSrLINA g BRI R (o8 R kipstatipeating m
¥ i1 LOn b i ncl ude inyl -acet at

SRR SEHRAT 8 T RoRE pBEreilie E6ERRo Romeaignss seipcisd
Ction i t of 30 to 80% W

AR Tic phet Sadd eBRRbeitdhs MR oo et rdsf somgos tons.

SeRIPEso yﬁ*r%?bés%ci%E@Sélﬁoﬂsf‘m@fﬂacr?ﬁ?cgp&gﬁér l?a%sga g?qz??ﬁé‘%ﬁ%g,v

of° the m xture and even nore pre a
Virg! pElyMer bESUIRRRIdobifbhs! S rs&&m@ i of 30 to
Grgfyfam of the rgo xlt ure. ngé: Pre eérb rg?aégp O?E%H@é%s’ F %?§<yl5%3éns,

apbxt dterdiane nfhalres tEpdgex A-B are triclosan; dicl osan;
di chl orophen; orthophenyl phenol ;

‘or t hehsaraiy), nae egxlihg EoRFRMRK ha &S oStatiX ¥h@bSundlithic
substituted di phenyl ethers. WD 2004/103071

PRIJE/IABI2004/ 000650 -5 More preferably, biocide Ais a
hal ogenat ed phenolic biocide, in preference a
chl offbe findoriingcdmmsitide ap te irasdd qor ¥ en@liby or R Sy mbr
is triclosan. Preferably, biocide Ais present in an
ORAIRGIYMEDH $OIBIOB, ara IBYgmgnar ofpofyirer sinkisione The MDY rming
preferably in an amount of 1 to 2% w w of the mxture
CaRBPSEiPB Maydea Witetkasas polymer drsopalyreersumtsiof. 1. 5% w w
of the mixture, Preferably, the conplexing partner B
YIPRIPRYTS PP BIM faemiag cempasiipn iscor ifdides er anplicolyaner,
ol yvi nyl pyrrol i done/ vinyl acetate copol yner.
a&@“@f’@ﬁ‘% ity B‘?%@ﬁ PolyRersnmiRAA asriocapslyress wf
: mxture, nore preferabl
m‘ixtﬁﬁ'es bes acHﬁlc palymers aﬁd copolymerg/. More preferably, the fitm forming
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
emuision or latex compositions, and especially those including an epoxy ester.
The film forming composition may be or includes a vinyl acetate acryiic
copolymer.
Preferably, the fitm forming composition is preseﬁt in an amount of 30 to 80%
w/w of the mixture, more preferably the film 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 80% wiw of the mixture.
Preferred biocides fdr use in the biocidal complex A-B are triclosan; diclosan;
dichlorophen; ofthophenylphenol; orthobenzylparachlorophenol, cresols, xylols, and

substituted diphenyl ethers.
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Bis present in an anmount of 3 to 8% of the m xture,
and even nore preferably B is 10 present in an anount

of about 5% of the m xture Preferably, the biostatic
VO MI®s130710n contai ns sol vent in an anount ofecZAbe:ARKso
of the mxture, nore preferably 25 to 35% of the

m xture. One preferred solvent is water. It has been
practi sed to conbi ne a PVP/phHenolic conplex in a

Mk e e e
or G Elebai g Rt B e o ool Ariskiebeana the |1 ke.

| cachol PP EHS e Repebl B b SREREhon Bt e micure,
OSBRI B bR s paverapp oty

il S8R b NG eF iheQRufte surface, and the w pe nust
be di sposed of after approximately a dozen washes. The

Pr epRMAraRf) tRPRIMISHg mem%ﬁ/@m@ﬁ&r@?ﬁh@?e& &r

that inclusion of the PVP co a coa

eXMNOH Sy anyBRRYILESE/ @M abdibte QERIPAL, @ netal or

masonry surface, significantly inhibited biofilm

gr ORveleratily, B1e prebitIREN 6OBLRES §€Uf0@@§ﬁthm&ur%hﬁor%%ﬁb%gly
pol ymer m ght have been expected to encapsul ate the

Blis presete ireavcarount efcd torti%s bthe aurs M8 o610 MofdRbRAdbly Bidt
the biocide. It was even nore surprising that coatings
plesentiiamemeun otahept 8% of headigtoredi Nng to the invention
have prevented bi omass growh on coated netal for
Pis&arallghe Rigetelisgiompositiereeoniainer ivient iman emeimtan 2@ td 40% of the
whi ch such gromh was previously a major WO
mix§Ha, ey greferpeiy At 35041 heodswe. Ope praftyrashsolvent is svaelrs o
surprising that such a small concentration of biocide
is eff () @ractived tg gemmbige pEYG/rigrelicicomplexin ahydroghdic film
appreci ated that PVP/ phenolic conpl exes are not water
foghihy ot

BRI BYrtqidene PabimargE FRpRivmer WaareRnte complsx may bR
ok e B EronhBh 3R BSOR GD anbp b goeraion
suqijaé&eérﬁi tnegtikleh S ﬁx%r}gr]ggi)r(lg iagpi}cgt%ng%%ec%lrjn%lex is readily leached from
the wipe substrate andl 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 exampfe, 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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phase together wth a water soluble high boiling point
pol ar solvent (eg N-nmethyl pyrrolidone or a glyco
ether). After the coating is applied, and as the water
ey APet@tds, the relative proportion of the patrglin®BRoo0sse
pol ar solvent increases and at a critical point

di ssol ves the biocidal conplex |eaving the biocide
honogeneously distributed I0°throughout the film It

ot i e Yl Bt Sral s e i ectve for

HETAEIERIBTS T3 acpect, the | mvention provi des a

s paeTLbafFPARAR) btk TRARER Shudlen Ayt Bl &insls Snd frei
AP o R0 ot bl TSRS Beort Py Shieer

wated Badtd drhigorP ' | i int
conplex A-B i n@g%gp%ﬁ&lﬁ&gm?%ﬁ@%?g?@ggﬁ m tP.S aqueous
pRaseftegethéryvith theatahabRbleHRIHIYIR Led R

sel eg%i ed from N et h)?lqﬂjpyr r of’?gﬂgﬁﬁe?’%"yg@ (e%flhné?tgyl
pradidarendi angiydobetier). nefte W cdaBRY isRPBIIACHRT 44 (1Y whkr Eorates
i nvention may be used as protective coatings on '
theaeiptireenmbmortinnsaf et High BP bolabéaERSiAcrassstdAd at 8§ BEibaRSoiRi 1
condi tioni ng condenser plates, 20 vents and on ot her
digeniveadiesbiodida! souspiepkhiihgthe bidciie dédmogerpesiatistButed
theatres, to prevent the formation of biofilmon the
thequohaetdhe fitle 1§ willalae benndenstocd thet vddle aprissalpieferred vehicle,
decorative coatings such as paints to prevent noul d
digsRehincevepidheasst ¢astieg eemrasitions candwetsimitgsly aaltiearddi ng t o
the jnveption may be atgpl_ied'(vvithout limtation to
surf‘%&CQ ngrto gdhtitd 2speciglan Hivontioniprayisies apugstaticlcembesitian,

and. ot.her il1ding,and construction materials). Sone
SRR 5 Eosply Seis iney 5bBa o Robbigslar sonent
WO

S i bR S G dG0R e Heessshed sapesitans hi r
LA P B SR K R T P
pdﬁfﬁ% ieﬂﬂlfs%?lrﬂ? %?éxt i %fe"i‘&o%? Wel \%}elI s%!u%ﬂaypo?ar}%ol%nttish seelected from

N-methyl pyrrolidone, 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 apﬁlied 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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precedi ng aspects. The coating is preferably effective
to prevent biofilmgromh on its surface for in 5
excess of one year, and even nore preferably is

VED L@¢10308 t o prevent biofil mgrowh on its pewrftaeR000650
for in excess of three years. The coating may be

applied to netal, to concrete or a cenentitious

surface or to a tinber surface. The coating nay be

appl i ' farm o decarative coating. One
exané%g"ﬁ“@g PR o TGOS DfXiSRs & PlssiaHe seaing frswed by

IR Him SR 1G6PE I oFAR Al Elce DR UELRRETS aey one ofthe

I ngr edi ents selecte rom

phateging akgtagent s, thixotropic agents, flow and
viscosity nodifiers, preservatives and the Iike. O her

pai Mhe coaligy RObr Seliec from
the group ?:g}%?@fa?ﬁé&%?tngé?%g%%%ﬁﬁﬁ%%’fht%r@ S&ﬁgcf%&r n
eptegeefidres yehh ahb usertafeprdraang s & -

conposi t iyons accor di ngrb?% thlgm? %@%ﬁ{bﬁggr&ﬁ&y&%@"gm\m on
itp Bgfaea tferdn axess of thieatyegrase will normal Iy include other
pai nt ingredients such as suspension agents,

t hi kst eaging mag be bspliet kometah e sbreeesorta/camitifid @ sarface o to
preservatives and the |ike. The conpositions need not
afjebpi $ieae-ed and may i ncl ude corrosion inhibitors and
ot her additives known to be useful in filmformng

coat [gepatingmey bevepnlieis tmtbemsi e decdratve cbitirigs One example is
.sufficient that the treatnment is bacteriostatic or
mf*hﬁ]{gr rghapeint tepeventaneud grawih. i Suchs reint Carciuendr indhate fane

. treatjng agent stops colonisation on the surface
. g ﬁ‘ﬁB{S S%F?ﬁ%g Eﬁom fEe BTOYR APrSIRENG AT spesioniagents sthixbtampic

ording.t.o a fourfh aspect, the invention provides a
a@é%ﬁﬂ%ﬂ’ 8'% VRGOS P @er?'HP sepglivasiandihafkea Qthetndinh on a
: : ceptible to such formation conprising the
RS PRSIIALE A0, el Lon TRl an comprl st Lhe
in@Gi Qﬁﬁ&r{%&nérﬁse. first or second aspects to the
surface a dryi'ng the conposition or allow ng the

Corpas Héﬂe‘i’i@inb On Hidhae¥'Bnd Qge‘:’/cg‘nqggs?t%ng gc:rc{o'?‘ ngot%ﬂleo %9&%8;1
may be pigmented and in-that case will normally include other paint ingredients such as
suspension agents, thixotropic aéents, 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, itis sufficient that the treating agent stops colonisation on
the surface rather than kills organisms on a colonised éurface.
According to a fourth aspect, the invention provides a method of inhibiting the
formation of a biofilm on a surface susceptible {o such formation caomprising 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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In preferred enbodi nents, the surface is an air
condi tioning surface, an air conditioning condenser
plate, an air conditioning condenser vent, or may be a
e soepisvhl e surface in an operating theatr ectlAin&aB6so
enbodi nents, the conposition is baked onto the surface
or dried at 5 elevated tenperatures. According to a
fifth aspect, the invention*provides a surface treated
in _.accordance with a conposition of the fist or o
I Brefigd gaagimentsy thesHERGE ' fip Canditioning gurfase. amar sengitioning -
aspect. Best Mddes. .for Carrying Qut the Invention 10
QST PR BB A RO LOTEHe CRESTSRU MR 5 Faiera Hevprele suace i
i.cularly described by way of exanple only.
a@%%%g@ﬁgggg%%ides for use in the invention include,

> | de ex f PyP VP
e L P s e

§ Pafo) nol ;  orthobenzyl parachl or ophenol,
ek

cresol s, s, and substituted di phenyl ethers. 15

Ex a”ﬂb@?dirﬁt{]tofaoﬁfmﬁsﬁéét, thohUBHBh bﬂﬂ%ﬁe% rsﬁrfé’tlreq%%‘fe%qn as
shown in the follow ng exanples anple |

a0 (vl b ibinBodHRAQ) WiEaIst GBALSOREAYLS b to a method
60.00%W w Véter 28.5% w w N Met hyl Pyrrolidone 5. 0%
oftha/fourMRepest.S- 630 5. 0% ww Triclosan 1.5% w w WO
2004/ 103071 PCT/ AU2004/ 000650 -9- Exanple 2

Best Modes for Carrying Qut the Invention

Various embodiments of the invention will now be more particularly described by
way of example only.

Suitable biocides for use in the invention include, but are not limited to cornpiexes
of PVP or PVP copolymer with triclosan; diclosan; dichlorophen; orthophenylphenol;
orthobenzylparachlorophenol, cresois, xylols, and substituted diphenyi ethers. |
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




Acrylic Copol yrmer

28.5% ww N Mthyl Pyrrolidone 5. 0%

5.0%ww Triclosan 1.5% w w Exanple 3 Vinyl

Enul si on 60. 0%V Wpcri@%004/600650
Pyrrolidone 5. 0% w w

san 1.5% ww Exanple 4

50.
20. 0% w w Propyl ene
20. 0% w w PVPNA

W ewaterAcryl i ¢ Copol yner
solids) Water 28.5% w w N Met hyl
PVPNA S-630 5.0% ww Tricl
Acrylic Copol ymer Enulsion 30.0 -
solids) Epoxy Resin 1001 10.0 -
G ycol Methyl Ether Acetate 10.0 -

E_g%&?. 0%V w 2- Phenoxy Ethanol 2.0 -
eno

AtRliCE ot Emidinsoe

S el e oo B8,
Water

N-Methyi Pyrrolidone

PVP/VA 8-630

Triclosan

Example 3
Vinyl Acetate/Acrylic Copolymer Emulsion

(50% solids)

Water

N-Methyl Pyrrolidone
PVP/VA 8-630

Triclosan

Example 4

Actrylic Copolymer Emulsion

{50% solids)

Epoxy Resin 1001

Propylene Glycol Methyl Ether Acetate

PVP/VA S630 |

2-Phenoxy Ethanol

Nony! Phenol Ethoxylate Sulphate Ammonium Salt
Triclosan

Water

Emul si on(50% sol i ds) 60. 0% w Water

Et hoxyl at e Sul phate Amonium Salt 2 -
cis to 100%w.w VWO
650 - 10- Eﬁgﬁgﬂ“@“"s

ww PVPNA S-630

0% w  (50%

5.0% w w Nonyl
3.0% w w

28.5% wiw
5.0% wiw
5.0% wiw

1.5% wiw

60.0%w/w

28.5% wiw

5.0% wiw

5.0% w/w

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% whw
1.5% wiw

gs to 100% wiw



Acrylic copolynmer 70% ww (50% active solution in
et hanol ) PVPNA S630 0 5:0 %W w Triclosan 1.5% w w
Et hanol 23.5% ww PVPNA S630 is available from|SP
VWHI¥ErEETion. A cooling coil in the aircondi ticoniudg@s000650
systemof a large city building situated in Sydney
was thoroughly cl eaned and fdﬁﬁen nmonitored at intervals
over a 12 nonth 5 period. A'significant growth of
EQ&Q@E%S was observabl e on the cooling coil within a
.. and the coil required cleaning at intervals of
' ly 3 nonths. The coil was en, agai n
A??ﬁ%ﬁ?gg%g sections of the coil \A/ereTEg%“a‘f/gd with
(F094 AUbELHIN in 8GGRLAI Ng to each of exanples 1 - 3. The
coil was inspected at intervals. No biofilm growth
PvRS/A0der vabl e on the coil after 12 fb"/ﬂ/ﬁ’won any of
the coated sections. tl- The dains of the Invention
Tadiesaps Fol | ows: 1. A biostatic coatingseouResition
conprising a filmform ng conposition which on drying
Efppmduces an intrinsically hydrophobi c2$sbg,end
i ncluding a biocidal conplex AA-B 5 in which Ais a
phenolic biocide and B is selected from
pol yvi nyl pyrrolidone, polyvinylpyrrolidone polyners,
PM\ﬁﬁ@QIFS Pipitakdd frord SRR caoppationner s and mi xt ur es
thereof, and wherein the biocidal conplex A-B is not
watfepoodis ¢l i theairconditiopisg aystem obalergecitydriisg $ifueted in
according to claim!l wherein the filmformng
SYSFRP YRS PEHIhl clsanasianddheny menitatadyat interpals yverra 12asendh

C.O gsi t] ,g?né, nmet hacrylic polyner 10 based
e B SISNIERTY Sreih gf HeMass e phearables e thesnpligicol witsi a
hagryl i ¢ copol ymer based conpositions, vinyl
m%ﬁm%ﬂw@ &g @8%%’8@@?9 Bhriatervals gﬁﬁpﬂf@ﬁ@ﬁsem mpiihe dThe 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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conmpositions, epoxy resins, epoxy esters, and m xtures
thereof. 3. A biostatic coating conposition according
to claim1 which has bacteriostatic properties. 15 4.
A biostatic coating conposition according to claiml
or claim2 which has fungisihtic properties. 5. A

bi ostatic coating conposition according to any one of
the @aiesediggnehidmye aafolaw

conposition is -an enul sion or |latex conposition. 6. A

bi ostatic coating. conposition according to any one of
the preceding claims 20 wherein the filmformn .
conpodi hisatic ceatingpempaEcnoRomPERBY 9 AR f%f&lﬂ@ﬁﬂffﬁ?ﬁ“%“ vich on
bi ostati c coating. conposition_accor.din 0 ané one

f
dréneeroguses ag infsicaYRPhobis Tl 35 RGHY ni% %81 gl tolgr(?ﬁ%f( AB
' |y | sion., 8. A bi i
Golibehd e8RSl Do acebra iy LY O RGP e
H ) f : . ) . t . . t _ i
d%)&?ﬁnylﬁ{g?&h&%{ﬁ pcgg(g%?gj %gfyﬁgyié}rsf@ﬁ%o\é\i? ac?écg)prﬁ%rg%ing glu.}f&'r@g th8Feof,
CoRRRI A0 pREARI AR A% Ao RBR: Slidife. Precedi ng

rern ormng conposition is or

ifgc l %ﬁl ste c@gtrn}ﬁlcb&g?&!i%or@ﬁg%é%ﬁi £ whERRChY e forrdirg

ostatic coatlng conposition according to any

ARRBLitid NS sAEEELFbN el @bdRnerMaSELdIdobifiofd, kdtoryit pdymer
conposition is or includes an acrylic - styrene

GARS ¥ Rositidds, advilti @pbaibebpeatbmgosaorposéthamylic copolymer
according to any one of the preceding clains wherein
taged ddripdk@bg, gyl @OIYRRS bidedrRompositons Ndivll delyarer &pedy

or epoxy ester. 5 12. A biostatic coating conmposition
ae6Qbsliong, érpxareginenmporf ettbe, prieviediasghereal ms wher ein
the filmformng conposition includes a vanI acetate
acr yl Adiastpiolcgatvy cotmBositonsicogting ite claighbysich hanbacteriostatic
according to any one of the preceding clains wherein
tpnepeftiebm f or m ng conposition is present in an anmpunt

of 30 to 80% w w of the m xture. ) . )
4. - A biostatic coating composition according to claim 1 or claim 2 which has

fungistatic properties.

5. A biostatic coating composition according to any one qf 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 formiﬁg composition is a polymer or copolymer solution.

7. A biostatic coating composition accérding to any one of claims 1 to 5 wherein the
film forrming compaosition is a polymer or copolymer emulsion.

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

3. 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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14. A biostatic conposition according to any one of
the preceding clains wherein 10 the filmformng
conposition is. present in an amount of 40 to 70% wW w
of the mxture. 15. A biostatic conposition according
to any one of the preceding-tains wherein the film
form ng conposition is present in an anmount of 50 to
610% whwsettic th@ingicstpsstion dbbordifgd ast @tel & theomeeaaing claims
conmposition according to any one of the preceding
eheishsthe Viheehing bbagosdenis bisindedescnednic ostytehe cgpaiyper
consisting of triclosan; diclosan; 15 dichlorophen;
ot.t héprostwjit phasing lcompesitatrsaering & avhinsrad Pregifeseding claims
cresols, xylol's, and substituted di phenyl ethers. 17.
whiyeshafintlornag comPresdinpds Pt indiies CEGPETY aPeXaPieone
of the preceding clains  wherein biocide Ais a . .
Al ogl hestade perife PP esltiss ageording to apRrs<t fie rreessing Gigms
conposition according _to any one o th? recedin
ChaPRee SO GBS PAMERLIORBs{dge AT e e R LG o el
bi ostati c, conpositjon according to one of th .
b oo cHPHGIGT B IRORB ARG A B BECREA T e Bp el vpeein
n_.ampunt of 0.5.to 5% w w_of ' 0 :
0P (B B Plrscompasio TRt uih o A harBsh ¥ fove Shviofine mivure.
ece L . 0 teg i
B ourt b P Bl e iR b g AL SRSl rein

BLOR ﬁhﬁwg%ﬁﬂﬁ%ﬂi%@?g@%ﬁﬂﬁgh QoL@ A tOAR, Ww bhe mixture.

preceding-c locide Ais present-in an

ggmu M p8Etake B MHOR bed@nditodiyioRe of thd preédbéding claims wherein

I ostatic coating conmposition according to any one of

fhB AP FRGRRI BBhpB4iRI TS prasBetie kR aBolis of 50 to 60% wiw of the mixture.
pol yvi nyl pyrrol i done. 23. A biostatic coating

ONPOs bibkafic aeting dorigbsitonabyording tcodnytdme op theqeddadling claims
clainme wherein B is polyvinylpyrrolidone/vinyl
wieetiateoctiegok paected frad. thé\gioiup sordidtiog obitiosgn; diclosan;
conposition according to any one of the preceding
dithagroshennheirasihanihiesolperdwdatzyingrashlosgrbant!, @psds. pylolpoand
of the m xture

substituted diphenyl ethers.

17. A biostatic coating composition according to any one of the preceding claims
wherein biocide A is a halogenated phenolic biocide.

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

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

20. A biostatic composition according to any one of the preceding claims wherein
biocide A is present in an amount of 1 to 2% wiw of the mixture.

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

biocide A is present in an amount of 1.5% w/w of the mixture.
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25. A biostatic coating conposition according to any
one of the preceding clains wherein Bis present in
an anount of 3 to 8% of the m xture 26. A biostatic
coating conposition according to any one of the
preceding clains 10 whereinyB.is present in an anount
of about 5% of the m xture 27. A biostatic conposition

cordi. 0. ah i | Cdf #dWreceding claims
ot A e AR o o o B ot % e

] T @ : b ic conposition according to
g%g%%ﬁgyséﬁgwgﬁﬁh?ﬁgﬂ%olvent is present in an anount
of3 25 A o4tk Qhtitd @nipoitidl Rcorlifag 29anyortel ddsttepdreceding claims
conposition according to claim27 or 28 wherein the
SRR B ik SolwadyRiyrroliddRe/vidyl Btasteabpayreamposi ti on
according to any one of clainms 27 to 29 further )
izac! udi Bigstake avatires cospbsitdneacpoidiyg (s abwanstof ffmvirageding claims
hi gher boiling point than a solvent vehicle of the
GaRtdinG is prpadiit aroamoBi of 2Xolibksef dtd wiXEBRPOosi ti on
according to claim 30 wherein the high boiling pol ar

| 2. solAvisnstatin abstingi opwosiavecetrdingdo avhies the mepesiing claims

pol ymer enul sion or latex. 32. A biostatic composition
adeoeid Brig Preser [reamarBongef 3¢ 8iheltes mixXHe water sol ubl e
pol ar solvent is selected from N-nethyl rrolidone,..
oy ColA BOHBISOMNICPOEBRBITATLHHSO  HoF iyo! geprogeeiiy claims
bi ostatic coating forned Qy q%yipﬁ a.fi%n1or thin
IvépEdn Bfis Bregpns &t 2t 3 BOWHSEACRY 2% 8t EEMISE®t i on accor di ng
to any one of the precedi cl ai [ JnExini
atHns e comaTHgn BT fosd ofis e Pleoafin g bER2drEaining
prevent biofiim 0 ' urface for in excess
ﬁpﬁSWQn?ggprTifzgg?£%?gﬁg%h%§¥% coating according to.
Clgall mAgtﬂog%“c%n{ §siﬁfnfa%85rhﬂ4§tc§8 iRY EMERHr e i ddhvaht ig hesskht in
oni1ts surface Por 1'n excess o? three years. 36. A

%@Q§&ﬂhi&ZEQQ%B%QﬁQQQgQQng to any one of clainms 33 to
when applied to netal

29. A biostatic composition according to claim 27 or 28 wherein the solvent is water.
30. A biostatic cornposition according to any one of claims 27 to 29 further including
a water soluble polar solvent having a higher boiling point than a solvent vehicle of the
coating composition.

31. A biostatic cor_ﬁposiﬁon dccording to claim 30 wherein the high boiling polar
solvent aids dispersion of the complex A-B in a polymer emulsion or fatex.

32. A biostatic composition according to claim 30 or 31 wherein the water soluble
polar solvent Is selected from N-methyl pyrrolidone, glycol ethers, and combinations
thereof.

33. A biostatic coating formed by drying a film or thin layer of a biostatic coating
composition according to any cne of the preceding claims.

34. A biostatic coating according to claim 33 which is effective to prevent biofiim

growth on its surface for in excess of one year
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37. A biostatic coating according to any one of clains
33 to 35 when applied to 5 concrete or a eenentitious
surface. 38. A biostatic coating according to any one
of clains 33 to 35 when applied to a tinber surface.
39. A biostatic coating accordi ng to any one of clains
33 to 38 inthe formof a decorative coating. 10 . 40.
As bi eslidihie BaRlg fadoraing & elhings4 whiahis eectivefto pleaenibio8E
to 39 in the formof a paint to prevent nould growth
bwiobiosiate er epalceagfEceayeirsg to any one of clains
3to 40 in the formof a .paint further including

pai N Higwtiedbetngsicsatiag teahyf sremf chéngdlopiSediegiappliodde metal
of suspension agents, thixotropic agents, flow and

81 .5 c aidsyaticnditfrigercsordipg éseranei of siinah e tohd wherapples fo
42. A biostatic coating according to any one of clains
8Gctade drla cemediiodsosufeef. a paint  further including
pai nt ingredients selected fromthe group c nsistigq
88. cérhiaskitisoatingtfcperdias & anynel 5lagat 3t 105kt iRged 0 @
according to any one of clains 33 to 42 in the form of
BbR{isHE@C% ur t her including a pignent. 20 44. A nethod
of inhibiting the forpation of a.Ri.ofi X

S chPPBRES fas0g errordiat ity oe bdpRieaely S ndnE o7,
appl yin . coating of a conposition according to any
g%gr%weg?agp% 1 to 13 to the surface and drying the

SETRSEORCED Syl 120 IR S B 0t B

C in the surface is an

%i Qe\%gp]%ﬁia%ﬁ]mg[g_ 25 surface. 46. A nmethod according
claim

erein the surface is an air conditioning
£pndensgkiaiil @afing adedrding to any one of claims 33 to 40 in the form of a paint

further including paint ingredients se_iected from the group consisting of stuspension
agents, thixotropic agents, flow and viscosity modifiers, preservatives and the like.

42. A biostatic coating according {o any one of claims 33 to 41 in the form of a paint
further inciu&ing paint ingredients selected from the group consisting of corrosion
inhibitors.

43, A biostatic coating according to any one of claims 33 to 42 in the form of a paint
further including a pigment.

44. 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 aHoWing the
composition to dry. '

45. A methad according to claim 44 wherein the surface is an air conditioning
sQrfac:é. '

46. A method according to claim 44.wherein the surface is an air conditioning

condenser plate.
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47. A nethod according to claim44 wherein the surface
is an air conditioning condenser vent. 48. A nethod
according to claimd44 wherein the surface is a
susceptible surface in an operating theatre. 5 49. A
met hod according to any one.pf-clains 44 to 48 wherein
the conposition is baked onto the surface or dried at
el7eV atEHathEIREH AR 16 Shain® Pt whersM k& erals @adredl donditioning
accordance with a conposition of any one of clains 1
t-9ndhseOfengccording to a nmethod of any one of clains
44 to 49. 10 15 :

48. A method according to claim 44 wherein the surface is a susceptible surface in

an operating theatre.
49. A methad according to any one of claims 44 to 48 wherein the composition is

baked onto the surface or dried at elevated temperatures.

50. A surface freated in accordance with a composition of any one of claims 1 to 33

or according to a method of any one of claims 44 to 48.




