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WD 20061081617 PCTIAU20 0 6/0 0 013 0 1 TITLE:
Bl OSTATI C POLYMER FIELD OF THE I NVENTION 5 Thi s
invention relates to a polyner conposition which is
WO NS i c or biocidal, and to a method foPCEAIA0EMRP1E
surface to prevent mcrobial colony growth thereupon.
The conposition may be formed into a film and the
i) ' i & obi ol ogical growh for a |ong
T—I:r-']ffrj%'r mg?ﬁf%f%? ' OF THE '| NVENTI ON Any di scussion
ofthe prior art throughout the specification should in
- - no way be considered as an adni ssion that such prior

t ‘ ~or. forms part of 15 common = |
@MﬂWn the field. It is well known that

‘infection may be transnmitted fromone person to :
anot her by direct contact, by inhalation of air borne

infectious particles, or by contact with infectious

- f | Ghisduveptigerslatesiio pyokymes canpasiinnywhithn Sipstatie gr biocidal,
indirectly for exanple by contact with a surface that

- and tvesmicthe for tiveltmgresurfiteotprdraplmimeitia colony grovdn thedupor.cd

20 person, or with infected airborne particles, or
Thekbmpdstionrosy bxfnpbdinkos filrh,aind thepSiewil resistoticobiniogidabr
their potential to transmt infection and this has
groRBEBr 4 Bng peBo®ext ent al [ eviated by the use of el bow
| ever taps. But inside hospitals mcrobial agents
such as bacteria, spores, viruses and fungi can also
be indirectly transm.tted by staff handling
' R R LTRRAEN erilizing 25 baths, door
%ﬁ%ﬁg&é@ﬁﬁ) rhG%"E%irﬂ}Ig%‘Nnny ot her surfaces. Both
i nsi de and outsi de of

hospital s infections are spread
via contact with toil et cubicle surfaces, toilet

fl uﬁﬂ}'{ 88cussion oﬁ:he prior art throughout the specification should in no way

be considered as an admission that such prior art is widely knowm or forms part of
common general knowledge in the field. |

Tt is well known, t-hat infection inay be transmitted from one person to another
by direct contact, by inhalation of a:lt bome infectious particles, or by contact with

infectious fluids. Infection is also commonlj_r transmjtted indirectly for example by

contact with a surface that has itself become infected by contact with an infected

petson, or with infécted airborne particles, or fluids.

" For example hospital taps are a notorious for their potential to transmit

infection and this has been to some extent alleviated by the use of elbow lever faps..

But inside hospitals microbial agents such as bacteria, spores, viruses and fungi can
also be indirectly transmitted by staff handling instruments, instrument sterilizing

ba-’fhs, door handles, and by touching many other surfaces. Both inside and outside of

“hospitals infections are spread via contact with toilet cubicle surfaces, toilet flushing
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WD 2006/ 081617 PCT/ AU20061000130 2 buttons/levers,
toil et doorhandl es, tel ephone handsets, lift buttons,
furniture and building surfaces, docunents, and _
WONBHEINE {0 nane but a few of countless exdFPIAIRI06/000130
Surfaces of all of these lzypi cal l'y harbour significant
buttonsllavan) @iyt dotahdies, G phiohe€Bandéets, Bt GuRReS furilBee g6l and
the {ike. 5 The risk of infection fromsuch |like

buiklitid @efases| SochREhie SthdYerkREidl e GLOARKIE coMitfels examples.
di si nfectant solutions. However it is not practical to

S 8 MELT B R, S QL S e o

;@00 Gl ' faces have been sufficiently durable
ml(t%gpésfral ndglg%l&tggg#%st atic surface for long periods in

‘usen, Al.t,emrmts to incorpacate 10 disinfectants i.nto the
sur f Ae By %?m%f:%% #‘gfl g‘é‘%’@ﬂ?ﬂ’g&% ? {Sﬁ%(*u‘??figﬁy ﬁggfgséﬁleaumg
Suf.figciently . durable, or have pot been sufficiently
W@r‘{‘ﬂ%’%ﬁe@s Htipras, d hepuerir fhdmat BRacie P@Rﬁé@‘ syacegng
one has been commercial |y successful. It is an object
suificiepHg oot videciisrtiv o distndolter cone or aneliorate at
| east one_ of the disadvantages of the prior art, or
to plolisigtctanty Sufapplication tmsnrfaces havsborRiEicioabOmirabls GN
OF INVENTI ON According to a first aspect the invention
mantain aldestaticmtihcdion fobg peiieds if use. ttempisde tncarpoes& f or
prevention of mcrobial colony growth on a surface
dignfepiaits img tHelverfacFostlew relbase bywerdither Hobprove fdficiemist h a
dry or substantially dry filmfornmed from a . ‘
doeabiey @8 hivieatdt baszaifidiongy affbaivi vt Rwle badiCiob @dxi@at:Bensive
qguat er nary ammoni um conpound. Preferred enbodi nents

andinohB Bas URv e Bdrhi@Bre@ll§ s@ddeqill ve for at least a week for
prevention ofmcrobial colony growmh, and in sone

cas ef iJ D6 PR S prefGR Hvhtish th Qvér g %ﬂﬁpﬁ& bt 1LR3€one

i nvention provides a conposition e
of the disadvantages of the prior art, or to provide a useful alternative.

BRIEF DESCRIPTION OF INVENTION

According to a first aspect the invenﬁoﬁ provides a method effective for at
least a week for prevgntion of microbial colony growth on a surface comprising the
stép of coveﬁng the surface with a dry <;r substantialty dry film formed from a
composition c'omprising a poly\}inyl alcohol and a quaternary ammonium compound.
Preferred embodiments of the invention are effective for at least a weelk: for prevention
of microbial colony grﬁwﬂ:n, and in some cases Iﬁany months,

According to a second asp.ect the inventioﬁ provides a composition effective

for at least a week for prevention of microbial colbny growth on a surface comprising
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25 for at least a week for prevention of nicrobia

colony growh on a surface conprising WO 2006/ 081617
PCT/. AU2006/ 000130 3 a dry or substantially dry film_

WO 08¢0 7f r om a conposi tion containing a conBCEAT§06/0pRIg0
bet ween a pol yvi nyl alpoﬁbl and a quaternary anmoni um

a drg ONgubstet 'aﬂ?f&%ﬁﬁﬁﬁﬁﬂed GO o b s ol ¥h SRR a%#!sﬁ“ c
mat eri al which can be coated onto a surface om a

fornScll Betw<RA aQlolyRit1 ScOmb1anfa gﬁdtéﬂugagﬁdggﬂgg%%gpuﬁ&y to a .

dLyf!Im_S al though in [ess pr odi nent s,

o1 b%%’?ﬂf?»?%{ﬁ?%ﬁ%%d@% %%ol%ﬁcﬁ%‘ft%’é‘l%@ﬁ e FRRERaRIRs

: . . > By bi S B
»sofh b aglsflm oEBRPR e fcd e powit ey §ia Fadbindo not

atfiiin o Bt cibogmantin B o hBaeenilor Gy ks,

mont.hs, and npre preferably years. 10 Unl ess the
somegpiante. direfgsably, thegurficeof weins bipstatig s lengpedods. |

description and the claims, the words "conprise',

* c APpPipgptigis meantthatimaictobla celpmies GF i) ow Hetsnafem: domoan -

i ncl usi ve sense as opposed to an excl usive or
growxirauiiply.e Byétome petibdsl’ inl thistconieatyis ndantt dygeriod enselenf a -

"including, but not limted to". In preferred
wedkphredratdn tweels, monfhesindintote préeslly Rt 0 t he i nvention

is coated 15 onto an inanimate surface (for exanple a

benThletihy corltyxtoBiatly rauR@rbBAwR, Arddghdit (B deshipiBE LN
sprayed onto the surface. The conposition nmay then be
an

- the\WlaRRs] 16 Foddd CcontRRE, FRLBriSHET acEuRMe SR 6S csxgzl{s@?in

di sinfect the surface to which i1t is applied,
inchlsR@Bensk ; : | duat :
oy Co PP e o R e R o sy g
SED!E@@E?tin&ldiﬁ%Iﬁut qjﬂ&éeg%gr.abl y many weeks. The

conposi tiorn need not be 'w ped 20 off and in the case

¢ ne s B A B BoflncBR e ock e Henpt inspater,
o8 Mg St B SRRl s o) DB jerRsPed eB e # AP
by %"é“m% ggr%réf gntg 1r:he surface. The cdmposition may then be wiped off the

inanimate surface and serves to (a) disinfect the surface to which it is applied, (b)
cleans the surface and (c) leave a residual transparent residual film which is biostatic
for at least a week, and preferably many weeks. The composition need not be wiped

off and in the case of for examplé of an air-conditioning duct interior, the spfayed

- composition may simply be left to dry. In other preferted embodiments an article may

be coated (for example onto sheet material) by knife cbéﬁng or célendering or -

* spraying or by dipping it info a solution or emulsion of the polymer and drying the

film or allowing the film fo dry. In preferred embodiments of the invention the
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spraying or by dipping it into a solution or enulsion
of the polyner and drying the filmor allow ng the
fibre to dry. In preferred enbodi nents. of the :

WO 2096/88%61%n t he WD 2006/ 081611 - PCT/ A132006/,CUXIBM6/04013
quat ernary anmmoni um conpotind is present in the range

quattindiy eifirdofif d@npbail Wpkseit in i3Sl R oRPIBISh s il b1
present inventors havé discovered that a combi natil on

the @HedcdBpositiony! ~ al cohol with from0.5% o0 75% w w of -a
quat ernary ammoni um bi ocide results in a 5

co Ll on. whj | jostatic, that is taq s on
oni SRS S SMeBRrE Wit oS sha SOV Bh ey
to fprma. filmwth which to coat.a surface.

-al“%“ﬁ% %@%"@ﬁofﬁé fﬂiﬁ“ét‘z/t“f o AR P0Gy poifigFrgulis in a

eriods.... The, conbi pation may optiaonally _include _
°°I§%%Enﬁﬂ§hblﬁ} i hissiaie thaf dtfp spiaen which miere oraamisnms s ot Rww.

Desirably, the fil mform ng conposition contains one

or ndEEOTEPTLRI AN be usedtofhin kb Simevitevhich rceeba aufetand

to deactivate the quaternary amoni um conpound and
whighig hioglgtic ansl remains so nlemgpkted. Thrshobinetisumey bitmaligh

wetting of an underlying inaninmate substrate

inchuieatihesiangoioters, wehiclscpigihetie sndibetikacks. Preferred

surfactants are selected from non-i onic, cati pni c or

anpResiehily; tisAliefining Sonf@tiatbhOalone bORGH stthebnts

w sdom t eaches t hat a conbi nati on of a surfac_t ant with
whichpra beldied 30 ab BoRG BRIV SR AR IRRMAR Y R Sn i 8AGidbah@ add 1€

guat ernary conpound and/or dry to a sticky surface

witdH O (B UG SudiéSerdtfl RS lioRkSh SloRAGRUT h S

whi ch have a tendency to deactivate qUaternary

inATEREs hE8ne HRE j s -have
di scover ed-e?ﬁgt a tonp fgllsds %é{nﬁé%ﬂ%,g{‘%% m”\ét actants are

i . A t nd whi ch i
selB0ied HofllonBbfit o A0 : SRR SEAAN COIRRHES LD LIC o
. ti,b R t ts. Fvid f
oA orf BB Rk € oS AR Sl S acafopnar

the.infra red, s rum of a the OH grou
ammonim compoun woulg Ewc%rate the quaternary c%mpognd and/or drytoa

- sticky surface which atiracts dust and other proteinacéous residues which have a

tendency to deactivate quaternary ammonium biocides.
The present inventors have discovered that a complex is formed between the
polyvinyl alcohol and the quaternary compound which is not sticky in the presence of

efficacious levels of quaternary compatible surfactants. Evidence for complex

" formation resides in a significant shift in the infra red specirum of a the OH group

peak from 3296™ in pure polyviny! alcohol to 3346 ™™ in mixtures with the

quaternary ammonium biocide indicative of very significant levels of hydrogen

bonding.
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peak from 32960 'i in pure polyvinyl alcohol to 3346
O'-i in mxtures with the quaternary ammoni um bi oci de
i ndi cative of very significant |evels of hydrogen

WO HIHE$AY. WD-2006/ 081617 - PCT/ A132006/ 0001 3O T/ATA006/000130
preferred enbodi nents the>conbination is prepared as
an Tagudons ediodinarns ibicohbididass bRpacs el aqiadi sblnkioh

_on' V\/nl ch mcro organisnms wll not gr ow. The solution
whishiriteto appdai hatd fifm\winpitich m{Ed B ki S RPN Rw, OTRPI Ng - -
onto an inanimte surface and drying or | 'ow ng

oot e . S O DAY,
A 8 S A e o

7 [ | 4 her ei i pel |l '
be e E o SRl @bl 5 Band gieeosikatioye

rs.. for exangple,polyvinyl acetate. The properties

han%?ét?,ﬁ%cfy%cgﬁ%n%gﬁ S’Q%@%é‘@ﬁhﬁ%e degree of
pol ri zation of the parent 10 polyvinyl ester and
1 he¥g§t?’§?1tp%¥“’tl whar 35 heris U@@ch%éwi@s singmadsgiyehy .
h Aﬁ&th? case of _a_ polyvinyl alcohol prepared from -
YHOPFS (sppnification} of nofwinyl esfesdoreinplopolyvingllacathte o
_ may, be represented by -CH2CHOH (CH2CHA 1),,,- 15 where
PfoPiﬁ){lﬁ? of the yasims yaryraseording po the degree af palpmerdatipnst theparent
_hydr ol %/sis proportional anmounts of residual CH2COO
polyyiaihestes ped i sxieitofttbahypirdpds (shisonéaiion H6: &) a88hdtasddt

‘and the anobunt of such acetate groups expressed as a

_ appbvianhilegel pepirhé fiesniotydnyl e@imite e strhbies df BoRHny V1601

al cohol of 70% acetate content, 30% of the acet ate
maybeugrefiedbyt he origi nal polyvinyl acetate were
hydr ol ysed to hydroxyl groups, and 70%remain as
acetate groups. This may. be referred to as 70% acetate
content or as a 30% al cohol. |In grades having above

90% al cohol (I ess_¢hanidRYaseH8ES) the pol yvinyl
al cohol
whé}re “I4m” is the degree of polymerization. On partial hydrolysis proportional
amownts of res1dua1 CH;_,COO-— groups are disiributed along the chain in place of OH
and the amount of such acetate groups expressed as a percentage is the acetate
content. Thus iﬁ'polyvi_nyl alcohol of 70% acetate content, 30% of the acetate groups
of the original poljvinyl acetate were hydrolysed to ilydroxyl groups, and 70% remain
as acetate groups. This may be_:'referred to as 70% acetate content or as a 36% alcohol.

In grades having above 90% alcohol (less than 10% acetats), the polyvinyl aleohol

~ tends to be only readily soluble in hot water (above 90°C) although this also vaties to

an extent with degree of polymerization.
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tends to be only readily soluble in hot water (above
90C) although this also varies to an extent with
degree of polynerization. WO 2006/ 081617
P§¢1f2006/ 000130 6 The term "pol yvi nyl . RCEBNBHO6/08KL30
used herein.includes all %uitable grades, degrees of
. - Sapbin thing Gidipinyl AtboHe) be 8sed BbreBPhnyIIRES alidhitible grades,
Pol yvinyl al cohols may al so be nmade by hydrol ysi ng

WO

‘degﬁ@éﬂﬁaﬁdﬂiﬁ@‘ﬁbﬁ&ﬁd@éﬁ&%ofb&?ﬁeﬁ%ﬁ;t es, and the sane. . -
principles apply to the polyvinyl alcohols so forned 5

whirgt . . . .
preferredagh%g%l?ﬁ %%ggg?ﬂ?%g§h#ﬁ§gﬁ%égﬂyﬂggﬂggggMMﬂ
' . i.n verage r.ee of
o b 4 R O W B TOBP o AR e R forr
since such canpasi.tions a nore resistant_to reppval
i) 5 B2 B AR e pian, HoySioraigRrd eabadmeyt ot p
. mwater and _ are |less likely to be renpved froma
invetion e pntyard alsohel inegRaNcage dearra et Bydiplysis of gpater
Quat eruazy Ammoni um conpounds for use in the invention
thag R6 mols B iyiepiysisasinersish exmpsitions et tiyre reisenbisaempeal
n-al kyl di methyl benzyl anmmonium chloride (also known
frogg welaget Rdnehuihe ire epplivd)byaeld dravasingruter apd efedessdiltely to
. quaternary biocide. Al kyl benzyl quaternary biocida
be reomyed fow adrestadrseffaccrantly the Skih dwénmern tdast, skilled in
the art will recognise that other biocidal quaternary
amoni um anti m crobi al conpounds may be used in the
present invention. It is preferred that the biocidatl
qualasismby SRR dURHELS Bidih deaFRaMBE | S
sel ected fromthe group having a general formula: R

[ V+TRBiNeni2) MO0 488164 R ek AR OB IRIOER Bihyl benzyl

ammonium chloride (also known as benzalkonium chloride) as the highly preferred

- quaternary biocide. Alkyl benzyl quaternary biocidal conipounds are preferred;

however those skilled in the art will recognise that other biocidal quaternary
ammoniwm antimicrobial compounds may be used in the present invention.

1t is preferred that the biocidal quaternary ammonium antimicrobial compourid

is selected from the group having a general formula:

%,
Rg__wjﬂ?m X
RIII
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7 Wherein R R, R Rare alkyl radicals that may be the
sane or different, substituted or unsubstituted,
branched or unbranched, and cyclic or acyclic. Xis

WO 2R9/0818Hi on but preferably a hal ogen, nore BEEASRENSI000130

~chlorine or bromine. H ghly preferred antim crobi al

CONPR4BESR: ’RF &N ard MRA r&iis hat kty33Ohd sane & 'aﬁlfé?ent

tetral kyl anmoni um conpounds, di-I'ong-chain, - short

mb?ﬁit?g 8% @Is%?éulﬁ}f{:)dn S@iﬁ@ﬁéﬁ HLGRARRE NS cgﬂ.?: dgagclﬁﬁ ei is Sny

chain 1s neant ab

i b i o
a'mﬁgl rﬁféésﬁf?f&*ﬂacféﬁewﬁﬁ&gﬁf\?lﬁﬁ?i? ﬁ@flﬁifflr tgghﬁat -
br?ﬁ%ﬂﬂﬁyﬂ(%‘%@%m nonoal k%I d met hyl bqulé%’pﬂégl co oun s

chl orhexad| ne | uconate na be enpl oyed. The m)st
AR COsmoRRgs a8 taiE RS GRrteofy %Y"IQ%“ qhwntlﬁ@em\abmtic‘o@ C
have at | east one benzyl radical which my be a
30 alisgh end by Whiowbehairt is nRrei L e € 5 elkyLprefeity C1 ©CZ or benzyl,
di met hyl benzyl amonium chloride, C 8 - C 22 di net hyl
or €t hyC 3dimplldnzpinfixainphes iﬂbﬁidelmhcmnilﬁglﬁ#&nﬁhﬂj anmfidrfium sdlts?0
~al kyl di methyl ammoni um chl ori de The quaternary
suchmypeiylitimethypatindning biaeide(OTABY dmbasalbAdadths et um
(gram positive and gram negative) antibacteri al
compepds b giglkyWohdyd u&b.%&ﬁas qg@f Hisdas sasT R thisih&ammeund
may conprise fromO0. 5% o % w w of the dried film

ghie6hROflal b8 Bmpldyed.S pPreferred to enploy nore than 2%
w w20 of tﬁe dried Mn conposition. Desirably the

o 0 S T RS P
oS5 S AR el A A 2
R B AP T AT o

- chloride and di- C 6 - C 20 alky! dimethyl ammonium chloride

The quaternary ammonium compound is incorporated for broad spectrum
(gram positive and gram negative) antibacterial properties.

Although the quatefnary ammonium compound may comprise from 0.5%to
75% wiw of the dried film composition, it is preferred to employ more than 2% w/w |
of the dried film composition.

Desirably the composition includes one or more surfactants which are
compatible with (i.e. do not deactivate) the quaternary ammonium compound. -
Surfactants selected from non-ionic, cationic and amphoteric surfactants are preferred

for example non ionic surfaciants such as C12 to C18 straight chain alcoholor .

. ethoxylated alcohols or cocamine dxides. However other examples include branch,




25 et hoxyl ated al cohol s or cocam ne oxi des. However
ot her exanpl es include branch ------ WO 2006/ 081617
PCTI AU2006/ 000130 8 chain and aromati c ethoxyl at ed
WO xde/pH6t7Tant s. An exanpl e of a suitabl e cati ®@6tAAT2006/600130
surfactant is polyethylen®t glycol-2-cocam ne and an
chaigxadptomatit cthogylhtea bl RN Akakb el b e it tatioiic.
coco- betaine. 5 Exanples of the invention Examvie 1
surfddaaitiagdliviByleds ARBROTLE . ﬁﬁféﬁL&aﬂ%leté% alsiEanid) X]Sﬂ%d't{?%
A conposition was manufacture avi ng the conpos I ON
mﬁ&&%sé&olbéﬁ%ﬁ_ll ~The follow ng procedure was
“enployed:. 10 ~ About one quarter of the amount of
water required (about 724 Kg) was placed -into a
- cleaned and sanitized water jacketed m xing tank. The
5  Examples ofivhs imteatitsed. Pol yvi nyl al cohol was added slowy
- The tenperature was raised to 80-90C while stirring
M xi ng was continued for another hour or until the
Pol yvi nyl "al cohol was 15 dissolved at this.

Exah @19 ek EBtur HiAllioN Bi8o N tOheduglll | © M XI'Ng in
the renmali ning water. € SO |l ed to bel ow
40 : ' s The, conbi nation wa
i e o St ndo i 8RS e e commP PR AR L BB R
B - dd T. nmbi nat i ti d
for o Pl DR B A HBbrowRE” ol Lt ed 10 7.0 and”

make, up water added as required. WD 2006/ 081617
10 BerfndB otk nboisns0te sneusoevsies sapet @her 724 Ke) was placed

into a cleaned and sanitized water jacketed mixing tank.

e The mixer was started. Polyvinyl alcohol was added slowly
* The temperature was raised to 80-90°C ‘While stitring
Mixing was continned for another hour or until the Polyvinyl alcohol was
15 dissolved at this temperature. | |
* The tank was then cooled while mixing in the remaining water.

- » The solution was cooled to below 40°C and the Teric LAS added.
The combination was mixed for 5 minutes and then the quaternary compormd
(Barquat MB-80) was added. The combination was stizred for a firxther 10

20 mins, the pH adjusted to 7.0 and make up water added as required.
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3000 litre Batch size 3015 kg Density 1.005 g/nL
Ceneric nane Trade nanme %W w (kg) Water Water 96
2894. 4 Pol yvi nyl al cohol generic 1.5 45.225 Al cohol s,
WOenpa%17 et hoxyl ated Teric LA8 0.2 6.030 n-paiTkad2006/000130
(40% 50%C14, 10% C 6) d?nethyl benzyl anmoni um
chl ori-de (80% sol ution) Barquat MB-80 1.5 45.225
Sodi um hydroxi de or Nadi (10% or hydrochloric acid
Tabel cobeitibe pH 6.5 - 7.5 to pH7 \ater Water to 100% -
To 3015 kg 5 The polyvinyl alcohol has a degree of
saponi fication in the range. 80% 95% nore usually
about 87.5% and a vi scosHy of 3.0-3.7 MPa.s(cp) The
conposi Tiomaccording—torthe—iAvenrt+-on-_was_spread-on a
metal (al um nium surfage using a kni PRUGLER er and
aIIovved gc ]_%/ to formajclear film The dry filmwas
i nocu] at'e Wh Pseudom)nas Ori gi nosa APEkE5442 (6.1
Iug 1+0—eopcentrati nn\ ter 1 hour It_\@s f ound t hat,
t he popuIL%fi“FIBﬁ had redch=d. to | ess thdm05ig/inbg. After
24-hours the population Mhad reduced to zero. After 7
days the popul ati on WD 2006/ 081617 PCT/ AU2006/ 0. 00130
10 was zerq, After 30 days the m cro-organi sm _
popul aGeperionampbe surfaceé Wisaddrame zgro. o, dRese teshgg)
are ongoi ng and the inventors are confjident that |the N
surfaces Wdtdr mai ntain  §he baghgr | OSTAl T T g OpeTti 88944
for a very |long period. '

Polyvinyl alcohol generic. 15 45205

Alcobols, C12-15, oftoxylated | TomoLAS | 03 6030

u-Alkyl (40%C12, 50%C14, 10% C16)

dimethyl benzyl ammonium chioride

(80% solution) ' Barquat MB-80 |~ 1.5 45.225.
Sodium hydroxide or NaOH (10%) or
hydrochloric acid _ HC1 (10%) topH®65-75] topH7
Water | Water " t0100% | To3005kg |

The polyvinyl alcohol has a degree of saponification in the range 80%- 95%,
more usqally about 87.5% and a viscosity of 3.0-3.7 MPa.s(cp)

The composition according to the invention was spread on a metal
(aluminium) surface using a knife co aier and allowed to dry to form a clear film. The
dry film was inoculated with Pseﬁdomonas briginosa ATCC 15442 (6.1 log
concentration). After 1 hour it was found that the population had reduced to Iess than

1log. After 24 hours the population had reduced to zero. After 7 days the population




The results achi eved using Aspergillus N ger ATCCl16404
were the sane or 5 better showi ng resistance to
col oni zati on by both bacteria and fungi. The sane
WOaEeR1418 were achi eved by casting fil nms cone@i/aiGmgs/eneise
the pol yvinyl alcohol a# the quat in ratios of from
Was GemooAtist 8O d7Evhe Bourposiahisoppalkted 6h 18 stuics W%l?éerg
and 3 bel ow were al so made using the above nethod
Thesd te#is siomhjoing aebible frsrentb dX QARdEAN WA 95 @nﬁ Eﬁdﬁ!{;}ﬁu :
I CH

Pol yvi nyl al cohol 1.2% ww (Il ow nol ecul ar wei

ﬂze‘ﬂmpthrmktymproﬁét@é’/fora%&ch@gz% t hoxyl at ed C12 to C18

strai ght chain al cohol w Benzal koni um chl ori de

100% 30 Vi 558 B & o pl eSb A s bt g

0 % W 5 (I
B il st

12 to 018 t chai n al cohol 0.2% w w
Benzal on| u RS Athiev eﬂﬁ’? filsg ropdpintsmonly e wlysiny

coﬁggild%e qQuat in ratios of from 0.5% up to 75%.

Compositions according o examples 2 and 3 below were also nade using the

above method with similar results.

10 Example?2
- Water 95.6.0% whw
Polyvinylaleohol 1.2% wiw
(low molecular weight; % hydrolysis 96.5% - 99.0%)

15  FEihoxylated C12 to C18 straight chain alcohol | 0.2% wiw
Benzalkonium chloride 3.0% wiw
Adjust pH to 7.0 with NaOH or HCl

. Water QS 100%

20
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Water QS 100% 10 Filnms nade from conpositions
according to Exanples 1, 2, and 3 were all deened to
be effective for prevention of mcrobial colony growth

WO 2006/82@6r dance wi th net hod AQAC. 955. 17 af t BE€T/AU2006/00MED
30 days. 15 Exanple 4 Witer 77.5% w w

- Pol yvinyl al-cohol 8.0 %ww (low nolecular weight; % -

hydrol ysis 96.5% - -99.0% 20 TericBL8 1.0% w w '

Exampless| koni um chloride 8.0%v w Phenoxy ethanol 1.0% -
w w EDTA 4 Na 0.5%/w Water QS 100% 25 WO o

Watgn06/ 081617 PCT/ AU20061000130 12 Bi ost atdgGyopt: ,Qrerti es
of adry filmnmade froma conposition accofcﬁgﬁ‘g to

Polyginglafzohol4 wi ped onto an inani nate surfac]: re.tested - .~
| 3 Veriy -

_according to ASTM B2180 -01 immediately aft®
(low(md&:)ﬂqxa;feig[ﬁ;r%ﬁﬁﬂg@i'sggg% 9§§.§%)30 days with the

following resu
Ethoxylated C12 to C18 straight chain alcohol : 0.2% wiw

ryi ng

Benzalkonium chloride 1.2% wiw

Adjust pH to 7.0 with NaOH or HC]
Wat
a _er QS 100%

Films mads from compositions according to Examples 1, 2, and 3 were all

deemed to be effective for prevention of microbial colony growth in accordance with

method AOAC 955.17 after 1, 7, and 30 days.

Example 4
Wat
afer T1.5% wiw
Polyvinylalcohol 8.0 % wiw
. 0
(low molecular weight; % hydrolysis 96.5% - 99.0%
TgricBLS 1.0% W/W‘
Benzalkonium chloride 8.0% wiw
ot [}]
Phenoxy ethanol 1.0% whw
- 0
EDTA 4 ;
Na 0.5%wiw
Water ‘
QS 100%
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5 Time (t) Result
days Total Kkill

0 Total kill
Conpositions according to the
i nvention may be coated on and are effective 10 on a

7 days Total "kill 30

WO joe8s16tinge of surfaces including wthout | iPEirtAae08000130
paper, textiles plasticsiz netals, glass, and
C | al es,
pios ik ﬁg@%ﬁgﬁ%@&%@%m@%@ g o

hose S|

al cohol s

immieltlgeen m%ﬁ%%%??équ o

IR %v‘f@‘éﬁﬁgfégﬁﬁ?ﬂ‘#%gs

: hereof and to sel ect appropriate ratios according to
resulisht ended end product use.

i ncl ude the conbi nati on,
in appropriate solvents

conbi nation with or mnthout sol vent's.

The i nvention extends to

sol uti ons of the conbination

and filnms formed fromthe
13 THE CLAI NS

effective for at | east a

DEFI NI NGYih&(th NVENTI ON ARE AS FOLLOASRekulA net hod

pheek for prevention of

m crobral colony ~ 5 growt
step of coverlng the surf

h on a surface conprising the
ce wth a dry or

substantiargy dry fitmTo
conprising a ponV|nyI

al ¢

Tred TT70M a pRARQ$! L1 on
ohol, a quaternary ammoni um

bUII}JUUIIU S Ul | d.bl. d.lll.

which—does

1Efactivare
10 2. A met

E&% accordlng to
'Ff\lf

3 +otrHre Cu ot hgalll Ilul C
sur-face. Wsmet hod accori{ding to cl a?ﬂia!t r claim?2
a—sity hw c.oat—i-n +t hn

24 ﬁgf y

the quat compound.

n tha f:1
eHHA—t AR+

“_~mhELELn_Lhé—LLLHLLS—iQLnE coatng—the
surface with a solution or emnulsion conpr|5|ng a
pol yvinyl al cohol and a

Compositions according to the invention may be coated on and are effective
10  on awids range of surfaces including without limitation paper, {extiles, plastics,
metals, glas_s,= and ceramics. These materials may be coated onto articles, (for
example paper cups or foo;i containers, or onto other surfaces.
Those skilled in the art will be able to select combinations of polyvinyl
... alcohols.and quaternary ammonium compounds for,use in the invention based on the
15 tea.ching hereof and to select appropriate ratios according to intended end product use.

The invention extends to include the combination, solutions of the combination in

appropriate solvents, and films formed from the combination with or without solvents.
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15 quat ernary ammoni um conpound and then causi ng or
allowing it to dry or subdsantially dry. 4. A nethod
according to any one of the preceding clains wherein
the filmis effective for prevention of mcrobial
. colony growh thereon for at least four weeks. 20 5.
- A nmethod according to any one of the preceding clains
THEMGRAGMS DRBINIOIGY VERINVRI T AR A s dydoefyisi s range

of greater than 96 nole % 6. A nmethod according to any

L i O

grogiihi aach fuirface caoprigsg theatepf cAverbigdine satoendiingdiyorany

sub sy il SRS 1 &RORPRYTErTREN b LA EBTp BaPRPIse

quat%rna?y ERkRdRC6A t E&hﬂ%ﬁd‘é A CORCHRER HO& % ﬁﬁ%ﬂjvé}gl e

cl ains wherein quat ernary anmoni um conpoun
quatgrngrk pompoursk hyl benzyl ammoni um halide. 14 9. A
met hod according to any one of the preceding clains
wherein the polyvinyl alcohol forns a corrpl ex vvith
2. theAM&idb@bﬂdu%@éﬁﬁdl Whered tAB A REHEE ? A
one of the preceding clains wherein the sur actant
surfage.q C12 to C18 straight chain al cohol 11. A
conposition effective for at |east a week for
prevention of mcrobial colony growh on a surface
3. Com&rme&h@ﬂa@oﬂiiﬂg R cLEHOB bidlhikd k:bheftﬁﬂtﬁel yilii 1§ P5RA ihsRTby
conposi tion contalnlng a conmplex formed between a
COaB% i}hﬂ aceawz-:tb Replutign g améksmcpmmxsmmmlmmﬁmm}m dnda

avefflad AL AL ABER LRl ST £id 5 o
substantially dry.
4.

A method according to any one of the preceding claims wherein the film is
effective for prevention of microbial colony growth thereon for at least four weeks.
5. A method according to any one of the preceding claims wherein the polyvinyl
alcohol has a hydrolysis range of greater than 96 mole %

6. A method according to any one of the preceding claims wherein the -

quaternary ammonium compound comprises from 0.5%to 75% wiw of the dried film
composition

7. A method according to any one of the preceding claims wherein the -
quaternary ammonium compound is an alkyl benzalkonium compound

8. A method according to any one of the preceding claims wherein the
quaternary ammonium compound is an n-alkyl dimethyl benzyl ammonium halide.
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12

12. A conposition according to claim1l wherein the
pol yvinyl al cohol has an 1laverage degree of hydrolysis
of greater than 96 nole % 15 13. A conposition
according to claim 11l or 12 wherein the quaternary

9. amdometior ecompding to e afthe frecotin A%inns WhHdein/ e pcﬂgmql -
ried film conmposjtion 20 14. A conposition according -
alcog%l fgﬁjﬂ}s pfiunplex g‘ﬁ‘iﬁh@@iﬁf@%ﬁ@%@?@i n the quaternary
anmmoni um conpound is an al kyl benzal koni um conpound

15. A conpositjon according to any one of clainms 11 to
10. 14 Avmetheidncedrdingiatey mar 9f thepreoalingelamnpebiadin the anfactant

: =al kyl -, di hyl . ben ~anmoni um hal i de. 25 16.- A S
lsagﬁé?rﬁ%?il?is{aﬁc%ﬁ%ﬁﬁ%&o any one of clainms 11 to 15 =

wherein the conposition conprises polyvinyl alcohol
and a quaternary ammoni um conmpound in an agueous _
11. solAtomnositionesfifictive for a8 l@stiarweek fonprevsitianosf naicmbiadicolpny

, L. ai 1 16 [ t t ant
sroth Y R8s ROl ah of S CriAS Gy Rendirrel 8 15,
compositionReskinidh aahsles Fdithe DeBit¥n Q%l}%gnéﬂ Laié!oﬁ@l & LudRrbfy

wherein the surfactant conprises a Cl: C18 _
amrgemymtpmRonad Andip seistan whichriory heitisebtivetsohofjuaternary

compound.. '

A composition according to ¢laim 11 wherein the polyvinyl alcohol has an
average degr_ee of hydrolysis of greater than 96 mole %

13. A composition according to claim 11 or 12 wherein the quaternary

ammonium compound comprises from 0.5%to 75% w/w of the dried film
composition

14. A composition according to any one of claims 11 to 13 wherein the quaternary

‘ammonium compound is an alkyl benzalkonium compound

15. A composition according to any one of claims 11 to 14 wherein the quaternary

ammonium compound is an n-alkyl dimethyl benzyl ammonium halide.

16. A composition according to any one of claims 11 to 15 wherein the

composition comprises polyvinyl alcohol and a quaternary ammonium compound in

an aqueous solution or emulsion.

17. A composition according to any one of claims 11 to 16 wherein the surfactant -

is a non-ionic, cationic or amphotéric surfactant
18. A.composition according i6 any one of claims 11 to 16 wherein the surfactant.

comprises a C12 to C18 straight chain alcohol or ethoxylated alcohol




