10

15

20

25

TI TLE : "Bl OSTATI C POLYMERI C FORVED ARTI CLES " FI ELD
OF THE I NVENTION This invention relates to a met hod
warasosrsposi tion for making a filmor formed apCT/ale006/000131
whi ch has a biostatic or bibcidal surface. Articles
whi ch are cast, extruded, noul ded or othermﬁse f or med

according to the invention have a surface which

TITEE:St I L a long
~ peri odmgg%ﬁw ﬁgmwﬁ}é cussi on of
the prior art throughout the speC|f|cat|on should in
B & as an adm ssion that such prior

%mr forms part of common general
know edge in the field. It is well known that
infection may be transmtted fromone person to
anot her by direct contact, by inhalation of air borne
i nf dbisiiouentionntlates tsg methold)and oohpedition fob makfrcd filwsr
fluids. Infection is also commopnly transmtted

foried iartindé witichdias @ bioEpdtie obpiceRial fact (A tidles %fcﬂ’ﬁﬁ? Ehat
has itself becone infected by contact with an infected

extﬁﬁeﬂoﬂﬁoulﬁéd ¥ &tﬁeﬂv&ﬁf‘, Ay 960'6@?1’%%{% BB Vel GPhav? &fglrfr’vl%ﬁr

fluids. For exanpl e hospital are a gotgr :
cti.on an i s has
Whﬁ%%%tgﬁ{slgﬁnyag%&lg& 3l Fligilegﬁugan Jralpee pEdst el bow
| ever taps. But inside hospitals m crobial agents such
as bacteria, spores, viruses and fungi can al so be

indirectly transmtted by staff handling instrunents,
B—AI%EMWS door handles, and by

touchi ng many ot her surfaces. Both inside and outside
of

Any discussion of the prior art throughout the specification should in no way
be considered as an admission that such prior art is widely known or forms part of
common general knowledge in the field.

It is well known that infection may be transmitted from one person to another
by direct contact, by inhalation of air borne infectious particles, or by contact with
infectious fluids. Infection is also commonly transmitted indirectly for example by
contact with a surface that has itself become infected by contact with an infected
person, or with infected 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 taps.
But inside hospitals microbial agents such as bacteria, spores, viruses and fungi can
also be indirectly transmitted by staff handling instruments, instrument sterilizing
baths, 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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hospitals infections are spread via contact with
toilet cubicle surfaces, toilet

wo bwshswgbut t ons/ | evers, toil et doorhandl es, tRCEAIZI06/000131

handsets, lift buttons, furhiture and buil ding

butt%ﬂg/fe@éﬁstoﬂét%éﬁﬁﬁﬂl%s talBphdte@ARddets, iR buaoks, Aithitdefagdy of
count | ess exanpl es. ‘Surfaces of all of these typically

bullﬁﬂlrg%ﬁtféce@ &ﬂ:‘ufdgﬁ@n éﬂﬁﬁnsﬁl?’ﬂi%ﬂe t%%%f%@ﬁxﬁ@s@&a%ples

s an e I nvention al so

Xt e ud ur.f aces h_sl B
Surfi e bl e B S Ay s E S B benf gy By Relsdfes of
wat er treatnent plants and the like and, tuhin The
micrqbsf, repuldsandche Gke.t Faminyertipn 3lseeexdends &b’é’gﬂlidg S&‘é%?ﬁ% ey
by regul ar cleaning wth disinfectant solutions.
whikloskives aridtthe Ekemiay padoti mairobes sustpes tobink, swfetesdagvater
sufficiently often to provide effective disinfection.
treahlﬁerﬂilﬁnwﬁﬁttﬁ@ﬁﬁe il tudigl i cation to surfaces have been
sufficiently durable to maintain a biostatic or

bi ofidalk sthbassh £oh shaBkPRiFeESs kdliudsEby AphRFBleanih@
[ ncorporate di sinfectants into solid articles for slow

f f | e,
LRy PR B P P e
Qo c or ne has been commerci al |
sufl ‘E}%‘Hfé’s@e&lto pm"l ese tl&%?ﬁ nt he pr esent | nventl ony
to overcone or aneljorate at |east one

di S¥edismfegans 6 applkicagien & swifaces ]é?rvetbéerb‘i‘lfﬁ?lﬁlétl}éd‘%'élF &
al ternative. BRI EF DESCRI PTI ON OF | NVENTI ON Accordi ng
maintainabicatmtie ot biokilal swiant foydony pariode i wsec dvifsowits foon
conprising a polyvinyl alcohol in conbination with a
incbYpefatei@sinhicets ifitossolitl agtidle feeslowaelehse Iaoerbitieahboproved h
a biocide and a conpatible plasticiser, and wherein

suffifiEnth} @EYHE, or have not been sufficiently effective or have been too toxic or
expensive and none has been commercially successful.

Tt is an object of the present invention to overcome or ameliorate at least one

of the disadvantages of the prior art, or to provide a useful alternative.

BRIEF DESCRIPTION OF INVENTION

According to one aspect the invention provides a composition comprising a
polyvinyl alcohol in combination with a biocide which is a plasticizer, or in
combination with a biocide and a compatible plasticiser, and wherein the biocide
forms a complex with the polyviny! alcohol, said combination having been heated to
above its melting point, said composition having a surface which remains biostatic or

biocidal for at least 7 days.
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forms a conplex wth the polyvinyl alcohol, said

conbi nati on havi ng been heated to above its nelting
w@eionog16si d conmposition having a surface whi cCPCT/8IRI00900131

bi ostatic or biocidal for a least 7 days.In a

preferred enbodi nent the biocide is the plasticizer

and no additional plasticisers are required. However,

f Ilq Sﬁ,‘ s{fgﬁle(f%édbﬁgﬁﬂ tgg t%g{;ie g§ € %?aeg?¥%kﬁd%gdangmonal

Alter rve n conbi nati on

th a co Ias LS 1at case.th

plashpigets G5 176 aedn?%o‘ﬁp b IBuEE ?ﬂa G Bl Se5y B9 B84 Hat

it forms a conplex with the ‘palyvinyl alcohol. In
Altemnagively ahieeide may besplgetesrimneambinglion with asopatiple plasticiser

guat er nary ammoni um conpound whi ch acts as the sole
and i that ¢ast gerbieside nded motitfcdtee a glastioimsr proysdedtthat iforms a

bi ocidal for very nuch longer periods than 7 days.
contple with 21 pRIRadl arehsl. are free of mcrobes after

manuf acture, and prevent m crobial colony growth on

the?ﬁHglfﬂg%?e $PEm cﬁﬁ'éht@?é’glo&ﬁ@fs NSquaf¥ ity Whsibnie

sur een su Jecte to runni ng water

comgéﬁﬁi ggoﬁfrﬁflagﬁ SOEMP%%Q% Vé‘: S‘iff o°§tf5’§m%’fn"%%? 8 e
biogh Al S8 Ve STIC P HRPTodS Tep Y gy Piatiogiothedinagits e free of

O her enbodi ments of the invention provide a filmor
mictabesrefieranariuacturpeandpaeicnt wirrpbiakrodonystrg Wi thy sedwes after

i ncorporating a plasticizer, and a biocide which forns
a peaiod @f plomthsy\eten wiea thosyrfkica hhs lzdenshigiected to mmpmgfveatered

such enbodi ment the biocide is a quaternary anmoni um
conGMRGHI theiebrinie pl asticizer is a phenoxy

It is believed that a complex formed by hydrogen bonding between the
biocide and the polyvinyl alcohol prevents or inhibits leaching of biocide from the
surface of the article.

Other embodiments of the invention provide a film or formed article
manufactured from a polyvinyl alcohol incorporating a plasticizer, and a biocide
which forms a complex with the polyvinyl alcohol. In a preferred such embodiment
the biocide is a quaternary ammonium compound; and the plasticizer is a phenoxy
ethanol, a suitable high boiling alcohol, ether, ester or the like. In preferred
embodiments the surface remains biostatic or biocidal for very much longer periods
than 7 days and it is believed will do so for the life of the article.

The present invention also provides composition in the form of a melt which
comprise a polyvinyl alcohol in combination with a biocide which is a plasticizer, or

in combination with a biocide and a compatible plasticiser, and wherein the biocide
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et hanol , a suitable high boiling al cohol, ether, ester
or the like. In preferred enbodi nents the surface

WO emwslsis1dhi ost atic or biocidal for very nuch |Pemyanr2006/000131
periods than 7 days and it 4s believed will do so for

forniven ¢dnfiletvithhie poliviaykalcoHo® PRESER Enaiy'b\éﬁ{& wgﬁh&}?able, or

provi des conposition in the formof a’nelt

' i vinyl al cohol in conbination with a
co%?gg?%gﬁaﬁﬁgﬁh¥s a plasticizer, or in conbination with

1 AQC] i, bl | asti ci , and wherein
© he BroE A% RSN RL Cinfer ke @rod o oomipe an

: e hot and/or flowable, or cooled and/or
aﬂg’gﬁel?ag?’ﬂlfgt %@%Xtﬂg%% PAgalyriace eewntsias Pctepsiof combiing on
rovides a method for formng an article having a
poliiviay{ alepol svitiks esidawhiiris apbsticiserpor withg bidvidesdndps of
combi ning a pol yvinyl alcohol with a biocide which is
plagtigiseasandoiiseein tior biotitle fanBiaaohiteewih thePJodlihAiak@hol, and
and wherein the biocide forns a conplex with the

hegping yivd corhbinatiuaelaboafiek Me@hk eint he conbination to
a;%g%e Tt%nl; nmel ting point. De%?r ably any acid evol ved

U DO R R BB B 31

scavenger or 1S renovead a

: ssure. . Sui | e. aci d scavengers are )
o ety BE BSR40t 8 Ve Busnsls By rehiribpiessvemyrsiabin

hydroxide or suitable amnes An article may be formed
a‘”& %/"&FFF’%H?&S e §iﬁ‘FIPP1hf1(}fdc,1&h‘ﬁ6t§1 hydgexidesy foripramplermagnesiumt

the nelt. For preference the biocide is a quaternary

hydsevridnion syisablraraames c dmpaticld malyibeHoimakfrémahé fesalsing
pl asticizer. A conbination of plasticizers my be used

conzpeditione. g bk tradiomof theyndlincl ude t hose which are
bi oci des or those which are not. For

For preference the biocide is a quaternary ammonium biocidal compound
which itself acts as a plasticizer. A combination of plasticizers may be used and the
combination may include those which are biocides or those which‘ are not. For
example, some quaternary compounds which are good biocides and which form
complexes with polyvinyl alcohol are not good plasticisers and may be used as the
biocide in combination with other more effective compatible plasticisers

Preferably the materials are first blended and then the blend is extruded in an
extrusion machine having at least one, and preferably a plurality of ports along the
extrusion outlet channel from which volatiles may be removed under low pressure
during the extrusion process. Desirably the blend is heated during extrusion to a
temperature in the range of from 90°C to 220 °C, and more preferably from 140°C to

210°C, and more preferably still at 190°C to 200°C. The extrudate may be pelletized

and used as a raw material for a casting, moulding (including injection and blow
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exanpl e, some quaternary conpounds which are good
bi oci des and which form conpl exes with pol yvi nyl
wab@ehslsisar e not good plasticisers and may be PSHAU®6/000131
the biocide in conbinationSth other nore effective
mawdipg} onutherfbasing picoRsses. PhEksy Hbleyreld BRILBBLRNEAL s &isaged
first blended and then the blend is extruded in an
th&alsultSh16 BleNB et Ba 6 fi@edtn %?e%étto{ Oh&er v@&ﬁlm? 'Fugc{ grab) or
a plurality of ports along the extrusion ou
&0 el fromwhich volatiles may be renmpved under |ow
eXpr essure during the extrusion process. Desirably the
blend is heated during extrusion to a tenperature in
the range of from9Q0C to 220 0C, and nore preferably
from 14Q0C to 210 OC, and nore preferably still at
190der prsfgrenredi: cormposifian aotygtrisentiymi26 %peTs ¥ ofamlyvingd
used as a raw material for a casting, noulding
alcpheloind diamy 0i5P4-256%i afa quathriirp wiionélind BlocRle. BbWeVer if the
form ng processes. In less preferred enbodi nents, it

polysighylicsiagd eslcdnisiheBwitH lofiRP b@lgﬁ{eﬁs‘;‘% %EQW 85 ?lrlérg,;tgs d

in a reactor under vacuum an s fram 29 %{ 75
R St M A
Do i Sl b s of rol e b s,

r fillers, .the conposition as a whole may contain

thagﬁwsfﬁ% Isigm %§f302<g4 A g iaqegass Belution at 24°€f amdrhesla degree
enbodi ments, the polyvinyl alcohol has a degree of

of yestrglreip suclx thefrin swiestss DAAT.5Ytaf the aetsd trpupshdvedreRBy@blysed
cp in a 1% aqueous solution at 20 OC and has a degree

to Infdrdwydl gwtups.i Howeaedr fbmmbulumgax@@&ﬁgi&ﬁrtfélés,%’d/pcq&vihﬁealcohol
acetate groups have been hydrolysed to hydroxyl

hav@iigoal EigniﬁUQrW/lﬁ%hér%ng@ 'Ok Bo i theliOdtfon' (a8 CorRbqdeil Siscbity in
pol yvi nyl al coho

solution) is preferred

Polyvinyl alcohol normally begins to decompose at around 140 °C which is
below its melting point. Consequently prior attempts to extrude or mould polyvinyl
alcohol by itself have merely resulted in the composition decomposing under the
influence of heat and pressure. This has been overcome by the addition of polyalcohol
plasticizers such as glycerine and pentaerythritol to gether with addition of metal
hydroxides to the blend being extruded. The resulting polymers are expensive and
with the exception of some low alcohol polyvinyl alcohol polymers which are readily
soluble in water, they have no particular properties which have been considered usefil
commercially. None of the prior art polymers were biostatic or biocidal. In the

present invention low pressure can be used to remove volatiles from the components
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having a significantly higher degree of polynerisation
(and consequently viscosity in solution) is preferred
weologwsreys al cohol normal |y begins to deconposECEHAU2006/000131
around 140 OC which is below its nelting point.
dufing etingrint yhip bésists altgvemﬁgfsciécen@s&iﬁy& fincPlor BRY l)tdlalore acid
pol yvi nyl al cohol by itselt have nerely resulted 1n

N e

heat and pressure. een ov colh by tlheCerine
ddih . | coho sticjizers .such as g >
and S AP RO ouba BBt idef S eomione hrbram

roxides tao.the blend being extruded. The resulting
al"%g&ﬁ‘?ﬂ P& %%‘?’be%é%eﬁ%ﬁ’%mﬁ Pt Wheh 2 dhatcaREepTnonityf caopend
.1 ow al cohol polyvinyl alcohol polynmers which are
1s Inglyded. yt fopnep Femplex wethethe polywinyhalvehal aE yiderice ¢od cmplex
properties which have been consi dered usef ul
forgwtine resideb ltya siifieantfshifhia the irffa red bpdH B SthWIEL eroup
bi ostatic or biocidal. In the present invention |ow

s BRO6 @I irD GuieSRM ity 1 aRIBRYEI0 %84T Gtk Wi
peegi)rrponent sdu:ri gg heat il% agdri]Sg tﬁi S gésrgl gf%l I'n avwoft?lél%g
bbb ry: re i d.scavengers my
O A0 BiR0E 8t ﬂgﬂﬁ%g% lﬁ\éei%f g
: I.hyentors have found that under certain
o8P e BN B iip cEmBpuRcier o8 o & phEIC N e
and t hat en quat.ernary anmoni um conpound is
CITEP BHEE SUECor R HCle et IpEancHs Hostshd onbiocical
al cohol . Evidence for conplex formation resides in a
Propeifigs.f i cant shift in the infra red spectrum of a the
OH group peak from 3296cm 1 in pure polyvinyl alcoho
to JbeGufact dfthavriitleiefes bl MickdiRs Ghdh F5HRMUY. & THRRIN# B ed)
bi oci de i ndicative of very significant |evels of

andielCarge arRdhihins TGS AN H AR (TR HUBARCBIUBatic i

serves as a plasticizer but 1s a
meant that microbial colonies (if any) on the surface do not grow or multiply. By

biocidal is meant that bacteria (but not necessarily mycobacteria) and fungi on the
surface are killed. By “long periods” in this context is meant a period of at least
weeks, preferably months, and more preferably years. If the subsequently becomes
contaminated it may be disinfected (eg by treatment with a disinfectant) and will
thereafter again resist microbial colony growth for a long period.

Furthermore, the articles of the present invention present a fresh biostatic or
biocidally active surface if the article is cut, scarred, scratched or otherwise disrupted.
This is in contrast to coated articles, which, when the integrity of the coating is
disrupted, can in some cases harbour bacteria.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
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effective at the surface of the article to confer
| ongstandi ng bi ostatic or biocidal properties. The

wembagw1Hf the article is free of m crobes whetT/Av2eeedoo131

(i.e. is disinfected) and the formed article remins
exchbios B?@ﬂféuﬁ[ve@eﬂé’é‘ #at isfte %a}} he RENge QA SincBMiry, BE 1k lighited
i's meant that m crobial colonies (if any) on the
to »surface do not grow or nmultiply. By biocidal is neant
that bacteria (but not necessarily mycobacteria) and

face kill.ed., By "l on riods" in
t hitd peelfred eSS oF i ity e Sprorid sl
referably months, and nore preferabl ears. f t he

COHE’QB%QMKYMHB@@%@ZEWWQH dpride %Aéﬁs pigsent In the range

di sinfected (eg by treatnent with a disinfectant) and
of faink 0.5%4er 5446 tvéw of thei driedesinpbsitipe rubinate prefesaby)y §50mtoR25%.

for a long period. Furthernore, the articles of the

Pr eBRPredehtiatiton havearedveted thaishconisdthiof agolyvinyl

bi ocidally active surface if the article is cut,

alcohbMVitR 9 quiteh Aty had loﬁfuni)t)ﬁ@fd\éﬂr&%ltg'a%reyﬁfeﬁﬂlg uﬁﬁétscdnattioﬁs

contrast. to coated articles he integrity
coating.is. disr our
i ptlf 6Bty QiR ofilh i SRE, B2 SH/H
ot herwi se, _thr Ighout t he descri ptl on and the cl ai ns,
whi Plhgu%loéil%amsé'bﬁt%r QAGIOW. conprising', and the |ike are
to be construed in an inclusive sense as opposed to
ane¥b¢ exiuded gpmpssitior miay be dispeled inpgolyat ?JEFP %@9 to fgym a
the sense of "including, but not limted to"
filnpwith ehichtto enbicosunfant, or afaytheaseditosrasi ofilng, et gw&trelvlmésr y
amoni um conpound is n al kyl dinmethyl benzyl anmoni um

exti@ib®fo Bfn aRHedtStubs, @stided Mollbglol Mg fiafte fength, Or My be
75% w w of the dried conposition and nore preferably

pellgtiée%aﬁﬁ tl%e’it%’llets may be recycled or used to mould or otherwise form an

article by known techniques, the article having a surface which is biostatic and
remains so for long periods.

The combination may optionally include adhesion promoters, vehicles,
pigments and the like, and may include acid scavengers such as metal hydroxides or
amines.

The term “polyvinyl alcohol” as herein used includes all resins made by the
hydrolysis (saponification) of polyvinyl esters, for example polyvinyl acetate. The
properties of the resins vary according to the degree of polymerization of the parent
polyvinyl ester and the extent of the hydrolysis (saponification degree). In the case of
a polyvinyl alcohol prepared from polyvinyl acetate the structure of polyvinyl alcohol

may be represented by
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The present inventors have di scovered that a
conbi nation of a polyvinyl alcohol with a quaternary

w@eoveisens bi oci de results, after melting underPCT/AU2006/000131

condi tions which avoid decdhposition, in a conposition

whi ch is biostat i gH,0MOH(CHLOHO#),,,an Whi ch m cro
organi sns do not grow. The extruded conposition may be
di ssolved in a solvent and used to forma filmwth
which to coat a surface, or may be used to cast a

fil N d h
whepd, g o iR e o Pl AT Eh e Rr T ion)
be pelletized and the pellets_may be recycled or used
amopgts of tasifive} CH ROk ST istibRiaakmg the Chai Whplace of OH

techni ques, the article having a surface which is
and Hieostaaint of sucll acelateignenps exprossetl @p g pprseittaghsis tihacetate
combi nation may optionally include adhesi on pronoters,

contéiTHue $n pEliygiRpNilsotn of 7498 abétkie,contett, 8% dfbd amdeaiagiotps
scavengers such as netal hydroxi des or am nes. The

of tHe®r{Bind? gg%z‘gidw heeddt€ QRA! hy RSy t8 i drég §larbidsd, Hl‘i’@?O%'rémaln

resins by the hydronS|s (saponification)

as a@e?atx \é}qt"%es o% 1%{ ﬁ’be ré)f{errgd(%'gy?%"/?%%}fé Qyﬂterﬁ%?%ﬁg §O%Tahc?oélol.

rop e resins vary accord

In sl godcs, o'tvﬁ%e%ﬂi%Fgl;&%ﬁ@a@ﬁﬂ%%séwr%‘Fﬁo3%@ 0@2}5%

In the case of a polyvin al cohol prepared from
acetpig|(y&ifrrpn 18@%tdatva tp |ghow %cfele@t@lbf ‘mEdiN e iAte”or el drom
may be represented by-CH 2CHOH (CH2CHOH) 111 - where
abotitl6f4 to abotnhS % egetate and “high powate? at {low. al@hofagradeslover 45%

hydr ol ysi s proportional
acetate (below about 55% alcohol).

The term “polyvinyl alcohol” as used herein includes all suitable grades,
degrees of saponification and degrees of polymerization..

Polyvinyl alcohols may also be made by hydrolysing polyvinyl esters other
than acetates, and the same principles apply to the polyvinyl alcohols so formed
which may also be used in the invention. Preferred embodiments of the invention
utilize polyvinyl alcohol having an average degree of hydrolysis of greater than 96
mole % hydrolysis, since such compositions are more resistant to removal by cold or

warm water.

Quaternary Ammonium compounds for use in the invention

The invention has been exemplified by reference to n-alkyl dimethyl benzyl
ammonium chloride (also known as benzalkonium chloride) as the highly preferred

quaternary biocide. Alkyl benzyl quaternary biocidal compounds are preferred;
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amounts of residual CH COO groups are distributed
along the chain in place of OH and the anpbunt of such

wWae@sasw1gr oups expressed as a percentage i s tPEI/AU2006/000131

acetate content. Thus in pd yvinyl alcohol of 70%

hovas el tAb& skilldan the FD¥iIPFech s ARG @ERHRSy Rhniolfim
origi nal polyvinyl acetate were hydrol ysed to hydroxyl

o 9 [ . 4ns. This nmay be
R A S S

al cohal .. 1n.co rcial grades 'low acetate" or "hi.gh
1 dbhareterpd iRt e salmany, apgong skl cqppopd s,
frqom 100% down t o about 85% al cohol ), "nedi um acetate”
sele&@@i—g"é“ gﬁe(ﬁﬁ?‘ﬁ’o‘%ﬂ)’t‘ngl%g%qeﬁl §98Wa:450% acet at e and "hi gh
acetate" or "low al cohol"” grades over 45% acetate
(bel ow about 55% al cohol). The term "pol yvi nyl
al cohol " as used herein includes all suitable grades,
degrees of saponification and degrees of
pol yneri zation.. Polyvinil alcohols may al so be nmade
by hydr ol ysi ng polyv'@leég@ers ther than acet ates,
and the sane principles apply t6 the polyvinyl
al cohol s so fornmed whi chRitay al so be used in the
i nvention. Preferred enbodi nents of the invention
utilize polyvinyl alcohol having an average degree of
hydrol ysis of greater than 96 nole % hydrol ysis, since

su 0 jd4.08S, are re.resjstant, to renoval.
coﬁ&h%Fﬂagﬁ%ﬁ§g ngeeﬂg?gﬁﬁgﬁﬁh%ﬁWHﬂﬁUﬁFE%H%Bﬁéﬁg%Wﬁr
use in the invention_The invention has been ) .
subgiiutsd Y WS@B“W@E&@%@ 81 PRPIAICARH AN Gy eRa PRACY Sl 2 fis any
amoni um chl ori de (al so known as benzal koni um

anionHiug pred’@'yblagl halngeh, mybteyprefersblerghdetine or bromine.

Highly preferred antimicrobial compounds are mono-long chain, tri-short
chain, tetralkyl ammonium compounds, di-long-chain, di-short chain tetralkyl
ammonium compounds and mixtures thereof where by "long" chain is meant about C
6 - C 30 alkyl, and by "short" chain is meant C 1 - C 5 alkyl, preferably C1 - C 3, or
benzyl, or C 1 - C 3 alkylbenzyl. Examples include monoalkyltrimethyl ammonium
salts such as cetyltrimethyl ammonium bromide (CTAB), monoalkyldimethylbenzyl
compounds or dialkylbenzyl compounds. Quaternay biocides such as chlorhexadine
gluconate may be employed.

The most highly preferred compounds for use in the invention have at least
one benzyl radical which may be a substituted benzyl. Examples include C 8 - C 22
diméthyl benzyl ammonium chloride , C 8 - C 22 dimethyl ethyl benzyl ammonium

chloride and di- C 6 - C 20 alkyl dimethyl ammonium chloride
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quaternary bi ocide. Al kyl benzyl quaternary biocida
conpounds are preferred; however those skilled in the

wW@eao6osi6hs r ecogni se t hat ot her quaternary amoPCT/ATU2006/000131

anti m crobi al conpounds may0be used in the present

dimethy®Bériz9Namioniven SH16H&S e NAér doRHoaHAETREB1¥Nd was then
anmoni um anti m cr obi al conpound is 'selected fromthe

i nel: | R AR x "] R
exeREhd Rt o BRAHAR O AW Prip S B AREER L "oy e
the same or different, substituted or unsubstituted,
branched or unbranched, and cyclic or acyclic. Xis
any anion but preferably a hal ogen, nore preferable
Exampledi ne or bronine. Highly preferred antinicrobia
conmpounds are nono-long chain, tri-short chain,
A composititaytomngistingiofim conpounds, di -1 ong-chain, di-short
chain tetral kyl amoni um conpounds and mi xt ures
70 pareogpblyvhist slctiol hading'a defik bf bsporEatioR§PAout" 98.5% C
30 al kyl, and by "short" chainis neant C1 - C5
hydRbY hnd RURESEGRIEN.€Cb.0cpSirts 1'soRBBANX 209 C 1 - C 3
y’aﬁ§§lbenzyl.1%xanplescpngﬁtagsﬁnnoalLy?trinﬁthyl
ni s such as cetyltrinmethyl ammoni um brom de
17'%ﬂgﬁéﬁé%ffﬂgﬁ%n{cgéoflkyldim%thylbenzyl conmpounds or
di al kyl benzyl. conpounds. Quaternay bi oci des such as
H”ﬁﬁ@é&ﬁ@%ﬁﬂV%@“gtuconate may be enpl oyed. The nost

hi ghl [fr ef erred conpounds for use in the invention
2 qug\peAﬁqy (4%s¢12, 50%C14, 10% C16) dimethyl benzyl ammonium chloride,

0.5 parts of magnesium hydroxide
was blended in a polymer compounder.. The blend was then extruded as in example

1 and sample disks prepared by injection moulding.

Example 4
Polyvinylalcohol; low molecular weight; % hydrolysis 96.5% -99.0% 70% w/w

Benzalkonium chloride 20% w/w
Plasticizer 10%w/w
Plasticizer selected from phenoxyethanol ;1-hexanol;1-heptanol; 2-heptanol; 3-

heptanol; 1-octanol; 2- octanol; 1-nonanol; octyleneglycol; 2-ethyl-1,3- hexanediol.

Example 5
Polyvinylalcohol; low molecular weight; % hydrolysis 96.5 - 99.0 96.0% w/w
Benzalkonium chloride 1.0% w/w

Plasticizer 3 %w/w
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one benzyl radical which may be a substituted benzyl.

Exanples include C 8 - C 22 dinethyl benzyl anmoni um
wehkioonsdes, C 8 - C 22 dinethyl ethyl benzyl aPemAU06/000131

chloride and di- C 6 - C 201tal kyl dinethyl anmmoni um

chl ptid gif ﬂﬁ%ﬁﬂm&%)&bmﬁm‘ﬂs SBoF Ykl G5 Hr@a@sp@&wr

conpounder he bl end was then extruded and forned

(grdig@jgesmme%mq'r& ) a&m{smﬁ%bpag{am e 1 Exanple 3

ositi'don cofsisting o s of pol yvinyl

ety TSR B omaeRed Hay cwDatss BoBISIR Y

solutlon at 200C, 17.5 parts of ?cherlne 10 parts of
of the friethilm ﬁ?mfmtlonz ltp%lplteﬁerwdAp Ripplqysoomethan Bhowwaf thodsed
C16) di met hyl benzyl ammonium chloride, 0.5 parts of
filnmegyaeositiom hydr oxi de was bl ended in a pol yner
conmpounder.. The blend was then extruded as in exanple

Exa}n@dos@ghw,ﬂi@ks prepared by injection noul ding.
Exanpl e 4 Pol yvi nyl al cohol ; | ow nol ecul ar wei ght; %
hydrol ysis 96.5% - 99. 0% 70% w w Benzal koni um chl ori de
20% w w Pl asticizer 10%/ w Pl asticizer selected from

Ex ﬁgggquethanol ; 1- hexanol 1- heptanol ; 2-heptanol; 3-
ol; 1 octanol - octanol 1- nonanol ;
A cgr(t:ﬁ)Xsmgne gor?é{:sgllg og 70 ar}/s otJ po?yvmy? gﬁgll h%lvmg adegree of
saponification of about 98.5% hydroxyl and a viscosity of 4.6-6.0 cps in a 1%
solution at 20°C was blended with 30 parts n-Alkyl (40%C12, 50%C14, 10%
C16)dimethyl benzyl ammonium chloride in a polymer compounder. The blend was
extruded in a D.S.M. brand laboratory scale mini extruder having a port on the
extrusion barrel which was subjected to pressure reduction by a modestly sized
vacuum pump. Commercial versions of this extruder have up to 10 ports on the
extrusion barrel. The extrusion rate was 20gm/ min and the temperature was in the
range 190°C to 200 °C. The extrudate was then used to feed an injection moulding

apparatus which was used to produce disk shaped samples about 3cm in diameter and

0.4 cm thick for testing.

Example 2

A composition consisting of 95 parts of polyvinyl alcohol having a degree of
saponification of about 98.5% hydroxyl and a viscosity of 4.6-6.0 cps in a 1%

solution at 20°C was blended with 5 parts n-Alkyl (40%C12, 50%C14, 10% C16)
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| yvi nyl al cohol ; | ow nol ecul ar wei ght; %
E;grg: ssisspg6?/5 -y99. 0 96. 0% w w Benzal koni um chl ori de
wa 2@umswers Pl astici zer 3 %W wlhe quat ernary anmeCi/Ame006/000131
conmpound is incorporated fd? broad spectrum (gram
Plastisizei setecteddign phemvagethhng? ) l-ﬁéﬁdnBP}P-‘h@ﬁt'aﬁéc*; @-ﬁqgﬂ*‘iﬁéll 5
Al t hough the quaternary ammoni um cprrpoug rmi icgg’pr: tse
- 35 . L 5 Sif
heftaas) Qb BoHentiok RhoRBLIERG L LT SRS 4 G0l
filmconposition. Exanples of the invention Exanple 1

A conposition consisting of 70 parts of polyvinyl
b a degree of saponification of about

I i,n 2 > _
o8 SR ot D obaeniion tcomtias t exappies 1ns weids
l.ution at 2Q0C was bl ended with 30 parts n-Al kyl
testsegé%a}gs,ta@opmmie& 0% dishy sieneinhgilatod mdth Psandoaiénas Originosa
chloride in a polyner conmpounder. The bl end was

ATEM FfdRd6ildogc@csntiation) anstcbAanEAK R Yest RdHBd m;@Acgsﬁ.n
extruder having a port on the extrusion barrel whic

andrast thebjiteeib dok fufgibfafs SHicacy.educt i on by a nodestly
si zed vacuum punp. Conmercial versions of this

ext oufeBisRaW eredibicLied Qo B8kt %P%Jngﬁge%%‘%é“ﬁ%hﬂbﬂ,gﬁr{Jg!@;s

e X O . Totac 200 0O The extrudate was
j 19 to |
ond Ry hd els A0 SR oF e Se bttS el e dispinenios the
roduce disk shﬁged sanpl es about
€1

cﬂt%aﬁﬂﬁgpéﬁ’e&ﬁ%fgﬁ&] 55 5.17 for fungistatic efficacy. These tests are ongoing

and the inventors are confident that the surfaces will maintain the bacteriostatic
properties for the life of the article.

Biocidal properties of moulded disks made from a composition according to
the examples were tested according to ASTM E2180 - 01 immediately after drying

(t=0); after 7 days; and after 30 days with the following results:

Time (t) Result
0 Total kill
7 days Total kill
30 days Total kill

While it is preferred to use a biocide which acts as both biocide and
plasticizer, a combination of such biocide with other plasticizers may be used, or
selected plasticisers may be employed with a biocide which is not itself a plasticizer
but which forms a bond with the polyvinyl alcohol or plasticizer or both such as to
inhibit leaching of the biocide from the article. Suitable plasticisers for use in the

invention include phenoxyethanol ;1-hexanol ;1-heptanol; 2-heptanol; 3-heptanol; 1-
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0.4 cmthick for testing. Exanple 2 A conposition

consisting of 95 parts of polyvinyl alcohol having a
waelegsegiotd saponi fication of about 98.5% hydr oRGI/AEZW6/@00131

viscosity of 4.6-6.0 cps in3a 1% solution at 200C was

binen de dethd I BRI s 205421 3 3l ion Ohr nigh
OCClG?PI agti Cl ze?ﬁsel ecct[yed lr/}J(g?nLphle%%(;')i)?(’yet:%’a?o 1(: g
i ; X 3 pt anol .
Pofbig A Aoy 1 AR BBl it AR ecuds RETRs ot henct
anedj ol ul ded di sks fornmed from

cof B ith 50 L BRIRS pbedylans beee of o pEGbESA o or
[ ' ies. The disk re inocul ated wt
AT A

concentration) in accordance with test method ACAC
955 Iwilldriundetstadighatraotpositiohoacchbrings ®tthé Invesidn ag e
O her disks were subjected to a stream of running

comained withrotRetsaitsisle PolfBiess FBpSInIBY SRy E&ﬁﬁrggglgﬁ?gkﬂa Qf

end of those peri ods i each case the di'sks

co%?bdiﬁdiﬂs%c@érdfr%stb HELDAR AN A2 %gfleg I&l?l{nﬁ;esuc:)’}ﬂ)iyzg %ﬁ;ijlg'mg

ficacy. These tests are ongoln

: 'gﬁp% h urfaces will maintain the
th%gg?%ﬁ?%%ta %&EﬁlpéP?F@Sﬁﬂor the life of the article.
Bi oci dal properties of noul ded di sks made from a

conmposi tion according to the exanples were tested
according to ASTM E2180 - 0 1 immedi ately after drying
(t =§anp8$1f1@1fis Feceing todheiingentéon 188y tagentad dsthot helts on and

following results: Wiile it is preferred to use a
aresiffgetivieonwhivide rangesofasarfbadslindlidiag dethatclirit@fon pabse foxtites,

conbi nati on of such biocide with other plasticizers
plastivg, inetalss gldss, @hd ceramics. The compositions may be extruded as sheets ,
rods, tubes or mouldings of indefinite length. Extruded compositions may be
pelletised and recycled or the pellets may be used as raw material for moulding and
forming processes to make articles of more complex shape. Compositions according
to the invention may be incorporated into articles, (for example paper cups or food
containers), or articles may be formed directly from the compositions when suitably
formulated.

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
teaching 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 or articles formed from the combination with or

without solvents.
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sel ected plasticisers may be enployed with a biocide
which is not itself a plasticizer but which forns a
whemd/osicth t he pol yvinyl al cohol or plastici zepPCDOAUD®H/00131
such as to inhibit |eaching4of the biocide fromthe
Tlfi‘i% vtdeLnAtL]fg% an de T%%mggt aﬁoﬁiﬁﬁ ALSSﬁOLﬂOtV@
;| -hexanol ;| - heptanol ; 2-heptanol; 3-hept anol
1-octanol; .2- octanogl; 1-nonanqgl; octyleneglyco
L2 et ymeO%ﬂorh@amw POISYI alfshgh e I%WW@ a biocide
al cohol s and polyols; and conpatible ethers such as
whieh 8 a plhgisister,cw i eorsbiglativt With adiavide dndeecomyatiblegflasticiser,
et hyl ene oxide or esters of dibutyl phthalate or
andivdeteih thbbiveldetfernsictomsieusatl tspdVanpl sisdhot,isar s. |t
w || be understood that conpositions according to the

coribii@ftioh MAviNR beBEh GeIb BBy td fAcihb EBm‘f Lé'afda@nﬁ)ogfﬁlo}i He¥ing a

or copol yners either by conbining l'ets of
[ [ with the other

su?ﬂf@&)ﬁfch raﬁélgéﬁl%gf oAl BB, 18y agggs?%tdgpm ting the

PonV|nyI aIcohoI Cbnp05|t|ons according to the

i nvention may be coated as hot nelts on and are

effective on a w de range of surfaces including

Wi thout limtation paper, textiles, plastics, netals,

gl ass, and ceram cs. The conpositions nay be extruded
2.as sheempositionasordingoslam hwherinthe bafciderisle fatemery

| engt h. Extruded conpositions may be pelletised and
anirgenitmednipouhd endsdtd Sithe 5ElY phetitis@d as raw nateri al

for noulding and form ng processes to make articl es of

nore conpl ex shape. Conpositions according to the

i nvention nay be incorporated into articles, (for

exa . f .her 1
3. o R SpORES GO o B8 £ HARREE B g BB S Btecea

from Itl}eagqloe{p ﬁé’vﬁﬁ? :!1 gttzneeral formula:

R
R"_— Nli RII" X
R"I

wherein R' R" R™ R are alkyl radicals that may be the same or different, substituted

or unsubstituted, branched or unbranched, and cyclic or acyclic.

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

biocide is a n-alkyl dimethyl benzyl ammonium chloride.



Those skilled in the art will be able to sel ect

combi nati ons of polyvinyl alcohols and quaternary
wa@eovslsasms conpounds for use in the invention beGHAUZING6/000131

the teaching hereof and tolS8el ect appropriate ratios
5accoA dbm@ogifion Adcd toedhs Rk ‘B@Hﬁ:tpré@eﬁl gT@%ﬁrds ?B'tﬁ@

extends to include the conbination, ut| ons o

pdlmlrb?éohgf‘cdggg?s? ?%)%PQ E% 955, r?oo\%/)nﬁg Ff the c?\ﬁrr]),gﬁsfl (l?nnsm ? L out

articles for i on
sol vents. THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS

FOLLOWS: 1. A conposition conprising a polyvinyl
al cohol in _conmbination with a biocide which is a

6. bl agt PRMpRsitionaccpidingiorsing ane of theiprecedingiclring evharein the
conpati bl e plasticiser, and wherein the biocide forns

5 polyvamhsleeholiasia debrse p6hydrolygls odicomtenlthansy, 3% asshbnat | on
havi ng been heated to above its nmelting point, said
substityioomi. t | on havi ng a surface which remains bi ostatic
or biocidal for at least 7 days. 2. A conposition
according to claim1l wherein the biocide is a
quat ernary anmmoni um corrpound and acts as the sol e

I accor to claim
7.0) S bghieton RooifilIRAT bhe BBt lai i &hﬁr@%‘iﬁs
| a: N-R"™ ' erein
po R B IS oo GRS snphonitan snoumagubien £40 G afe
or different, substituted or unsubstituted, branched
10 gregper tharbfieped, and cyclic or acyclic.

8. A composition according to any one of claims 3 to7 when dependant from
cla1m 1 and comprising a plasticiser in combination with a b1001de and wherein the
plasticiser is one or more compound selected from the group consisting of a high

15 boiling point alcohols; polyols; and compatible ethers.

9. A composition according to claim 8 wherein the selected plasticiser is one or

more compound selected from the group consisting of phenoxyethanol ;1-hexanol;1-

heptanol; 2-heptanol; 3-heptanol; 1-octanol; 2- octanol; 1-nonanol; octyleneglycol; 2-
20  ethyl-1,3- hexanediol; nonyl phenol condensed with two or three moles of ethylene

oxide; or esters of dibutyl phthalate or dioctyl phthalate.

10. A composition according to any one of the preceding claims wherein the
composition includes an acid scavenger.

25
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4. A conposition according to any one of the preceding

clains wherein the biocide is a n-al kyl dinethyl
whemwspsieamoni um chl ori de. 5. A conposi ti on accPCTANZ06/000131

any one of the preceding cliai ns wherin the polyvinyl

al cohol conprise fromO0.5 to 75% w w of the

conposition 6. A conposition according to any one of

the S
11,5 " ARG OB o 1 ] Sl b EDERP R Y0 Rt B OR b
substltutlon 7. A conposition according to any one of
the preceding cl ains wherein the polyvinyl alcohol has
a viscosity when nmeasured i n agueous sol ution at 200C
12.0f frempesitipn agrondipg pelaim 1 hincihaferar of avplidticdmaslhg t o
any one of clainms 3 to7 when dependant fromclaim1
and conprising a plasticiser in conbination with a
bi oci de and wherein the plasticiser is one or nore
13.conpeHed, Bt ecinealdidetinahk tergiiowherc@nfided fidgh HDEordpdiititn
boi I'i ng point al cohols; polyols; and conpatible
accS dﬁ'?gt%an onfof édeHi grél&glgor ding to claim8 wherein
e seleCted p ticis IS one or nore conpound
selected fromthe group consi sting of phenoxyethano
; | - hexanol ; Iheptanol heptanol 3- heptano

1-octa oI oct anol no anol c ene
14.at nihpeyet e f8|a8hﬁ§5n B‘?“t%q{ gﬁéﬁw ckiidety
or three nol es of ethylene OX|de or esters of dibutyl
frogsH deaInesision ecefirding jo amneneefplaims ido 18 conpositi on
according to any one of the preceding clains wherein
the conposition includes an acid scavenger.1l. A
conmposition according to any one of clains 1 to 10 in

15.t heAfsehstioffof 8 cEBbbsition according to any one of claims 1-10

16. A casting, film or coating made from a hot melt of a composition according to

any one of claims 1-10

17.  An article impregnated impregnated or coated with a hot melt or solution

according to claim 15 or 16.

18. A method comprising the steps of combining a polyvinyl alcohol with a
biocide which is a plasticiser, or with a biocide and a plasticiser, and wherein the
biocide forms a complex with the polyvinyl alcohol, and heating the combination to

above its melting point
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12. A conposition according to claim1l in the form of
a solidified nelt. 13. A sheet, tube or noul di ng of
waeyshogregt h when extruded from a conposition aRPCDAURM06/000131
to any one of the preceding7clains. 14. A pellet when
19madeA hicibdcacsrats to lhh 13" whERsih Solgi Qo dlﬁ'ﬂl%t}féatgng are
e o0

extruded froma conposition according to any o

re&%@éd‘%mﬁ thOchbilRio® SOl ution of a conposition

according to any one of clainms 1-10 16. A casting,

filmor coating made froma hot nelt of a conposition

according to any one of clains 1-10 17. An article

i mpregnated i npregnated or coated with a hot nmelt or
20501 AT %6&54%30 clim) 1§ anclgnd? wigrein golatileyardwsthoved

conprising the steps of conbining a polyvinyl alcoho
unget lawepredsorsi dieingfhieating. s a pl asticiser, or with a

bi oci de and a pl asticiser, and wherein the biocide

fornms a conplex wth the polyvinyl alcohol, and

heating the conbination to above its nelting point19.

21A met hRehRGe8sHinddo taﬂycﬁie%f@ﬁegﬁséggiﬁ{gfélﬁn}\é%ﬁ&h A%

formed during heating are re om the conbi nati on
. ' . | ai | ai.m 19 wh [
cofnafofT PO AG AT LA T BBl gL
heating. 21. A hqd di t f th
oG By BB HECOHOP B0 A s SDRBPH AR BhosdsEhawel g
al cohol , biocide, and additional plasticiser if any,

which yolafilesicaphe exéragizér usi on in an extruder having at

| east one port on the extruder barrel from

22. A method according to any one of claims 18 to 21 wherein the combination is

heated to a temperature in the range of from 90°C to 220°C

23. A method according to any one of claims 18 to 22 wherein the combination is

heated to a temperature in the range of from 140°C to 210°C

24. A method according to any one of claims 18 to 23 wherein the combination is

heated d to a temperature in the range of from 190°C to 200 °C

25.  Amethod according to any one of claims 18 to 24 wherein the biocide is a

quaternary ammonium compound and acts as the sole plasticiser.

26. A method according to any one of claims 18-25 wherein the biocide is selected

from the group having a. general formula:
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whi ch vol atiles can be extracted. 22. A nethod
according to any one of clains 18 to 2 1 wherein the
W@ o0vbiosiats on is heated to a tenperature in thePCHAY2006000131
from9Q0C to 220 0C 23. A n®thod according to any one
of clainms 18 to 22 wherein the conbination is heated
to a tenperature in the range of from 14Q0C to 210 0C
24. A nmethod according to any one of clains 18 to 23
wherein the conbination i heated d to a tenperature
in the range of from 19Q0G tgo 200- 0OC 25. A nethod
according to any oneFﬁ%—BﬁaFﬁB 8 to 24 wherein the
bi ocide is a quaternary @gnnniun1conpound and acts as
the sole plasticiser. 26. A nethod according to any
one of clains 18-25 wherein the biocide is sel ected
fromthe group having a general fornmula:RL Ri. -NR"
X R'" wherein R R R" R'" are al kyl radicals that may
whbreint R'R "SRR "bare dllfyl exdérals thatubay be the eamo pr different, substituted
unsubstituted, branched or unbranched, and cyclic or
or @aMBdtitGed dfanchedBi iFarRBe@ Al RYclicoralyclizne of cl ai ns
18- 26 wherein the biocide is a nal kyl dinethyl benzyl
amoni um chl ori de. 28. A nethod according to any one
of clains 18-27 wherein the polyvinyl alcohol conprise

272cotriol fos R Tt sFAEP 152 oM e AR

ol yvi nyl i
allqp/l di%lethy)( benzyl ammonium chloride.

28. A method according to any one of claims 18-27 wherein the polyvinyl alcohol

comprise from 0.5 to 75% w/w of the composition.

29. A method according to any one of claims 18 to 28 wherein the polyvinyl

alcohol has a degree of hydrolysis of greater than 96.5%.

30. A method according to any one of claims 18-29 wherein the polyvinyl alcohol

has a viscosity when measured in aqueous solution at 20°C of greater than 4.6 cps

31. A method according to any one of claims 18 to 30 when dependant from
claim 18 and comprising a plasticiser in combination with a biocide and wherein the
plasticiser is one or more compound selected from the group consisting of a high

boiling point alcohols; polyols; and compatible ethers.
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al cohol has a degree of hydrolysis of greater than
96.5% 30. A nethod according to any one of clains

wa egeswiner ei n t he pol yvi nyl al cohol has a vi SBOFAU006/000131
when neasured i n aqueous sdbution at 200C of greater

3.t ha'A éon?% R?bn%ﬂ:corﬁl b RPsn 3G GRRHEAShd ééle%ﬂ%d fﬂ&@icﬁ&r is one or

dependant fromclaim18 and

mogﬁ,] r| 5 ggﬁle%t%i St Itﬁ? oug ecrgnlﬁa@n Eﬁ%yhtaﬂolal kﬁ'e?%loﬁi‘f

e or

selected fr he grou C stin
heRIof- AR HCT 1o Sotalc -5 b A ete g g ot Febls 2
composi tion accordlng to claim3l wherein the sel ected
ethpl- B3t hexiegediol; gooplphsnolrndensedpiilnieross e mglesos sihylrae
group consi sting of phenoxyet hano
oxidé;-drextesalf;diteytphialste 3r dieptybpidhalatd- hept anol
1-octanol; 2- octanol; 1-nonanol; octyl eneglycol; 2-
et hyl -1, 3- hexanedi ol ; nonyl phenol condensed with two
or three noles of ethylene oxide; or esters of dibutyl
pht t rdi ng
2o SR Rl T e PRI E
OSI her Iudes an acid scavenger. 34. A
COYH%‘? Srrlaigjlﬂéest%‘ %t ?cﬁw"%eﬁher ein the acid
scavenger is a nmetal hydroxide or an amne. 35. A
nmet hod according to any one of clains 18 to 34 further
including the step of extruding the melted conp05|t|on
34as & mhtbed pcqonding tor claionB 3 ivhgrest the agid|sesipnier ige metal
nmet hod according to claim35 further including the
hydbgide of afh amivieng a pellet fromthe extruded conposition
37. A nethod according to claim35 further including
the step of noul ding or

35. A method according to any one of claims 18 to 34 further including the step of

extruding the melted composition as a sheet, tube or moulding of any length.

36. A method according to claim 35 further including the step of forming a pellet

from the extruded composition

37. A method according to claim 35 further including the step of moulding or

forming an article from the pellets.

38. A method comprising the step of dissolving a melted composition according to

any one of claims 18 to 35, if necessary after allowing the melt to cool.
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formng an article fromthe pellets. 38. A nethod
conprising the step of dissolving a nelted conposition

w@ewonsliongy to any one of clains 18 to 35, if nEBRCEAF0§/000131

after allowng the nelt to2¢ool.39. A nethod accordi ng

39.t 0 Slpadihdd é’c@ofdﬁﬁé RaifRIB i Go ?ﬁsﬁ%% &ép &kt
formng a filmor a coating fromthe hot nelt of t

fonﬁﬁjgfﬁl il {noi‘ccfa%ng %oﬁ'fﬁa'%%t EilF 1%' c%&bﬁﬁ’at‘?iﬁﬁt ep of

a subs rate a hot nelt or

sol ut| on accord| ng to cI aim38 or 39. 41. A
conposition substantially as herein described with
reference to the exanples. 42. A conposition

40. s ubstagthocheanyprising {&e sten Ofi HEPIERRAABEIK ChRtIEraTubAEe Path
the exanples in the formof a pellet. . 43. A nethod

hotsudlistraotutiahlagcadingéo elaim d8scBd9.bed with reference to
the exanples. 44. An extruded article substantially as
herein described with reference to the exanples. 44. A
noul ded or forned article substantially as herein

41.9eSKIcbRBMsition substantially as herein described with reference to the

examples.

42. A composition substantially as herein described with reference to the

examples in the form of a pellet..
43. A method substantially as herein described with reference to the examples.

44.  An extruded article substantially as herein described with reference to the

examples.

44. A moulded or formed article substantially as herein described



