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‘NETHCDS OF FORMULATI NG SAME" FI ELD OF THE | NVENTI ON The p§b§e@RJTq§2E?ion
relates to polyneric compounds and nethods of 5 fornulatlng same Y e
pol yneri ¢ conmpounds havi ng a polyacrglein sub-unit in al dehyde, hydrated,

- hem -acetal or acetal form and havihg "biostatic or biocidal properties.
More particularly, the present invention is directed to conpositions
fcontahghiiéthe above noted pol yneric conpounds and the biostatic andl or

bi oci ok es of these conpositions. 10 BACKGROUND ART The broad-based
antinicrobial properties of polyners having the repeating polynmeric unit: H
t CH C~ 'Hor this unit in its hydrated, hem -acetal or acetal form
represgrQ%\éNﬁRlpnGQMPpmsé@lDIMﬁT Bk RORMURATING SAME'~O O~ H H H H
ROOROROO~OFOR N H 23 OCT 2002 1. ul ~t,.I I -2 wherein Ris
hydrogen or alkyl and n is an integer of one or nore have been denonstrated
previdﬂﬁiilgﬂﬁléﬁhﬁﬂﬂﬁﬂiﬂﬂﬂatent Appl i cation Publication WD 88104671 ). The
conpounds particularly described therein include poly(2 propenal,
2-propenoic acid). 51t has al so been noted previously (International
Pat entThg pbressarit omvuritionc atlates WO 9fdl2@2A6) cohgioupdsy Ehdormpgitdls, of

Eropen0|c acid) is formed when the al dehyde groups of poly (2-propenal)
Sy

pdPyaEIadNG: PARRe SBi PPBA”T%”%E@'BPBR”% M'ﬁ%ac%?'hiéﬁrﬂ‘e'grﬁlﬁyslmtllﬂ was
o aBRNES ARGt h ARl 4ERG, bP BBt By 'dhd hbiihe A8 oPBRRRe " O

npl e aquedus um car bonat €. nown

corrpoq:rbpenmsrramd:re partidukzsly pthes prosnt ivention Bsdirbetedctd ¥eémbpaeitiofsents in
di si nfectants, dernmatol ogi cal conpositions includin ng_' sun screen
f or mulCNtdRNGD rthanebexpt PetedoprlyMaricossmpeunds anfntie fhiestatiadandicss.

Gener gibiab§sss BPMHY UM AitiRTPOS! tions nmust:

10 BACKGROUND ART

The broad-based antimicrobial properties of polymers having the repeating

polymeric unit:
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; or this unit in its hydrated, hemi-acetal or acetal form, represented by the

¥  formulae:
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be stable; 15 be efficacious in killing mcro-organisns within a specified

"tinme, be safe, that is be reasonably tree of toxicity whi ch?ry(iBe crdided
by the trans-dermal migration of |ow nolecul ar weight ingredients iAtd"the
‘bl ood- . streamso as to manifest toxicity, antigenicity, alleragy,

“irritation or inflammtion; 20 have 5‘ ni mal odour; and in sone

der mat ol ogi cal preparations) have the“property of sun screening and.,
~mnimse adverse dermatol ogi cal sffects fromthe generation of
free-r adherairs R 8pbydtagen by alkyhtand brisbaralintesemal Aneors rapis have tkeen

i nani mat e objects and the skin are. usuall er - di.sinfeet.ant.s . an

anti se qfﬁgf‘é FaigHe ATRYIOHS'Y &rﬁgma‘?p@&ﬁl Et%?@ Z@gkcghggr c@fb&@%ﬁa tvﬂgt a

di si nf %?é/gﬂéﬂ)‘?fm#r@' Sddrids partishiahy edaserisar oandiein ind3d&CEoRPR2 -3
kills a chosen quantum of vegetative mcro-organisnms within 10 m nutes.
That i ropbeak@t-pmpenold atidactivity of these conpositions nust be bioci dal
and Qui ck. The fornul ati ons descri bed herein are substantially ainmed at

t hese goals, but often achieve nore, for exanple killing even extrenely

r eskst gfthddagiser béén smé@smwolm'sg BnteraafiorsjuPatens tApmlmatioof Palidetions .
Formul ati on of yol y(2-propenal, 2-propenoic acid), sinply by dissolytion in
di | ut e \Afle28/88480) Uhet NUYRPOPEAAL LtRERAPARAIC BRI alsi 6%"”?%‘1 pMeN theas now

been found t rovi de, a_conposi ti t..al / [ .y

ni cr o- (ﬁHaﬁ'ﬂY TPURS Ofeﬂﬁlé’g(ﬁ'?‘?r(?pébgp _%?%g%@@*%ﬁaaﬁ adr’%}s{.én%bHo pyidised obj ect
of the presepkyl BYQIHS. Ot WasPiutHedendlBt hBes thé pulpper iingalobieos diloes

cont ai ni ng conpoilinds of the type described by the prior art -and in

part i cudqueous ydbs faperample aqueope rediiraca®onaifd whi ch are usef ul

di sinfectants andl or antiseptics neeting these standards. It is a further
object of the present invention to provide a nethod of preparing 15
pohpneris iArRAOWh thapahtimicrebiié cowgmbsitians mayddeiuaed rasaprasede@tive syior last he

above nmentioned prior art for use as useful disinfectants and/ ar
ant i seﬁhBo%Qt'VEtlngéeche%tﬁi’Ptd'$'0f5tqtl%ﬁtsog?ré‘&‘?tolﬂg'?%&%?%%%“?w m&%&r‘gr‘?@o

provi de_a et . pr.epar | y A OT of ORO I i # @M
acrol ei r?%a@?&“ﬁ%h@g \?\?t hﬂﬁ%qaacb(ﬁ@'. I. %er?fi'@neaﬁwﬁ%?grgggr tg,eglfug%guse in
der mat abggbealy thesduhaiicresial icoaipeditingssnostcr eens. 20 It is yet still a
further object of the present invention to provide a method of preparing
pol ymers and/ or copolymers derived fromacrolein in accordance with the
above nentjeaiggdigdrior art for use in other applications including as a
preservative or as an ani nal feed-additive.

15 be efficacious in killing micro-organisms within a specified time;

e be safe, that is be reasonably free of toxicity which may be caused by the
trans-dermal migration of low molecular weight ingredients into the blood-
stream so as to manifest toxicity, antigenicity, allergy, irritation or

inflammation;
20 e have minimal odour; and

» in some dermatological preparations, have the property of sun screening and
minimise adverse dermatological sffects from the generation of free-radicals.

Specifically, antimicrobial formulations applied to inanimate objects and the skin
are usually termed disinfectants and antiseptics, respectively. Often, regulatory

25 standards demand that a disinfectant formulation first, is stable and secondly,



Throughout this specification, unless the context requires otHerwi §8()7t he
“word 25 "conprise", or variations such as "conprises" or "conprising", wll
be understood to inply the inclusion of a stated integer or group of

i ntegers but not the exclusion of any other integer or group of integers.
"G C-i ;~0~2 -4 DI SCLOSURE OF THE | NTION I n accordance with the present

invention there is proviced a nethod for the preparation of cogposjtions of
~yol y( 2kilisopehasen gupnie sHivecaiafivg ,m'ﬁﬁ%P%QﬁW?rﬁé %@W@b&& W'BH%S-eitﬁﬁf)lsn one or

nore of, the.properties. of | a aniLi WG £AS g bi al
activi mﬁ, aPQE‘UﬂgE'E}' ra(fzgﬁ}ﬁ@rf @iéseemégrﬂgﬁ %@gh%fnt‘ s’E}wéerr't? eéﬁ%a?ﬁdv\g%%t g%é)rponent S
of t hergninagbid Mescriad Heheinf aremalbaiantdllycanmed e uheselgadiss bl efied 1 m on
substrates, the property or 'ﬁ)_ropertl es nmaking the conposition suitable for
one or aghieveahoemtfonesamplekillingesveaneextsaroelygesstaniseactarial eporesavitiin an

ani mal feed add;sti ve. %O 1Jznhonfz formof the invention the conposition

exh? bi the freareaseandard Pf #¢"°USe net hod conprising the acidification of
conpositions of yoly(2-propenal, 2propenoic acid) to which has been added
one or nore anionic surfactant and/or_one or, nor he(?.ol. '{'.he .CO sition
cont ai Fongujaiof of pebbeémaprenal,ZiiaRBRYUC ARG Sl y%é( iSFatign 18 Fed in
basi ¢ conpasiti P I | 40BNt Oy 1S KT N sl om

of t her S80BPORm AR RS, o e A bR T has e peBhgund

sul f ongs Brende & sfposiion thatsddetenat! siwaf s iiiemoorgjorgeniserefastiehongh ¢
Preferably, the phenol is o-phenyl phenol. 20 In another formof the

i nvent ineettthe abovpatand@dsexhi bits i ncreased antimicrobial activity, the
met hod conprising preparation of the yoly(2-propenal, 2-propenoic acid) in
the presence of air andlor oxygen, with or w thout inhibitor. Preferably,
t heD metthdsl crempobjeet of hthengkesentofMVEREOB otf d¥PYiden Megthpesy Ph RTepamag |

conpr | eamaRs ans caaging RTIRPLORS Coane s SGPIALEY Shp e a0y
| ower la\‘t{i’ésm%rh H?Wﬁgéenélsgtﬂb%ﬁéib%@ﬁ aowaldit arealigdefuy dgsinfBagargsiour  of

any phéno aral dehyde present in the conposition is reduced by

t he pr emersreantfsepties yndst(@r these steridards.pr openoi ¢ aci d) . 23 OCT 2002 -5

In a further formof the invention the conposition exhibits reduced

trans-dermal mgration of |ow nol ecular wei ght conponents of the

conposiltt js08 fagthar ratsedtt ofothet prespne frarectionf toppitop{ds @r oenad ,of repafiemoi ¢

acid). The | ow nol ecul ar wei ght. con‘Posi tion. marz contain a ugicrgen agent,
g q@ 0

f o 5 ex aeireets andler GPPBYIMEISIIGSYEF TN AXRAISRY Tt PRAYIRENSS A W et hyl
p-am ”°P$r§1%q?}§e$£%fééﬁaﬁf bdd af Hgé#a)?aasﬁr%mams 5RE/or BrE8EbHEs. t he conposi tion,

especién rmatol ogi cal use) exhibits a sunscreening effect as a
result of the presence of poly(2-propenal, 2-propenoic acid). In yet a

further, form. he | i PR i it i of a
10 contl inbat i oee A8 e HRARIH etk et o EBRR ©f e
conbi naigiaRef af@ly (pplyerssalerivadfranembleirm dicomgecheritthd aboveni c
surfactant and/or a pﬁenol . . . . .

mentioned prior art, for use in dermatological formulations, including sunscreens.

20 It is yet still a further object of the present invention to provide a method of
preparing polymers and/or copolymers derived from acrolein in accordance with
the above mentioned prior art for use in other applications including as a

preservative or as an animal feed-additive.

Throughout this specification, unless the context requires otherwise, the word
25 “comprise”’, or variations such as "comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the exclusion

of any other integer or group of integers.



Preferably, the surfactant is sodium|lauryl sul phate or dii di- Agé é '
" (sul f ophoxy) benzene sul fonate and di sodi um oxybi s (decyl 'fggiunén ﬁj 15

benzene sul fonate. The phenol is preferably o-phenyl-phenol. In a still yet
further formof the present invention the conposition, especially for
“dermat ol ogi cal use, exhibits a free-radical screening effect as the result
~of the presence of pofy(2-propenal, 2-propenoic acid). fn accordance with
~the present invention there is further provided a conposition _.:: ., ~20
adapt e I6@QLEABURE ODHE INMENTHANI or der mat ol ogi cal uses and/or uses as an
animal feed additive, the conposition conprising poly(2-propenal,

2- propenoi c acid) and one or nore of the follow ng: an anionic surfactant,
a phendh, actdrdbroe witartheeprasent iRv@tion 4i8re, isaProviesd A Kaglbed for the

i sot hi azol i nopes, gl ut aral dehyde nd f. | ow
ol eculFPPAEAGRY OF ¥ BRI SRR P BRen 08 500 IREES (e,

| nvent | AnddHiGRIPaRiblt OBREOBP! BRSO tRA piipriies f oft imereassas etalitpm

ei t her sodium lauryl sul phate or disodi um decyl (sulfophoxy) benzene

sul §onanerezzdddirstinicoobiak gbiisty( dedysasliranpitendr Miga@tisane W MeiRgwar The

henol | ferably o-phenyl - phenol .. 23 2002 -6 _BEST FOR
CARRYI NeSiaD QPEPPIYENTI AN e FASPRSIIoBe A i DKoV B BATPRAC nBdT VTS t he

prepar at | 40! %2~ BRO I gReNBidpetty dr asropestied bekiny beleh VWO
R L e G g e e
ai 1 andiopRpeRiNeE sultabia dot beeSomoioyessfi aatimicnobiph udacdermatedvginer uset h nore
di screet crystalline formwhich ajds recovery and subsequent drying, and in
sol i d @nd/ar usg@semaaninghrad adddecont ani nating and slightly odorous

ol i gonmers, and has higher inherent rate of antimcrobial activity; see

E)(;igglsﬁpiligﬁ% r@kﬁaf& She i'nbﬁgﬁq%’}%’l {Sl’c(ﬁ'g?oéi%ﬁde%m@ﬁs Wﬁérb%%eéaﬁbﬁiligﬁuﬁ‘@us

aining t propenal , 2-propenoic aci are
bi ost atrhgtrRd/@mprigagdets asdiicatie esfs commsitamsostfi poly(2meopemaleci-abl y
unstable. Although, it has further been shown that lov.veriUtr_lf% %?%‘%
(1 ower iprgpenheichgeidd g Iwhieh NasrRaah AEEFSRNC?T TREH BRRHIoSHIES T ons
i ncreases their %%Bo?al stability, counter-productively, it has been found
that adifi Pi TP 'the conposition to pH s bel ow approxi mately 15 pH 6,
causes precipitation of the yoly(2-propenal, 2-propenoic acid). It has now
been shrwe domaboditibs ¢ureainind gialy@-prapebal, a2-prerenaiatadid appmoiendirsllyy pH to
3.5 (ie. over ten-fold, | ess hydroxyl ion concentration), by a nethod of
f of Aul &tPIRf IMPIFHFAOMARSINI)-y( 2- propenal , 2-propenoic acid) is first
di ssolved in dilute aqueous base, then anionic surfactant added, before the
aci difi LR hep bankshé' Sodiubh&lurgogilpraieaur yl
sul phat%%?é%%g")thgrg@?ﬁﬁ%ﬁﬁﬁggg{g ?i'ﬁ?%ﬁﬁo@) benzene sul fgnatg and
di sodi wn oxigbdizint deleyls ulstitipheoxyy pepeanensuffanaignaded i disaditm \exygis

ratios with the yol y(2-propenal opepoi id}. Tq be effectiv it is
i mport a(ﬂ@%’@uﬁﬁp%?apw)t Eieé‘g%’?%le%u'én%gﬁdi P (%fﬁ,raﬁ& %fﬁ%ta’g%‘ﬂyl& f(éﬁ%ﬁ%’penal ,
2-prope‘5}9%r(,:0]aci d) isinits anionic formbefore the addition of the 25
surfactiant;

see Exanple 2 hereinafter. This apparent interrelationship 4
between the two negatively charged species from yoly(2-propenal, )
2- @0opelnoamotaer dyrm afidharnneentiondineceeapesitian axhiititssingepasescantimisieliabn

It has SeMedi roBRES RapPsteCoRauny btk PENTZBFCRERe) 2-frbnhis >
2pr°pe”é’éiﬁglfrrg{rr@ pldencBi A1 Ai@BRbRyEerTIi;: SaRitsbut ibfilitoflo act di ¢ sol uti ons

of the po Iscovery led to the further finding that fornul ations
of nore stable, acidic conpositions containing poly(2-prqgenal 2- propenoi c
aci d) aPreferaplef ¢habingthathicomiprisesr thec traaking colutite stRsBRRIEAR | of BelHRAde

basi d h imcrobiall i RN di | f ,
for oxaRiRENSD; RHRfoPRnaIc RIS CIth BRSO FORPSLERT: it cPam ey Kk fve.
Se%ﬁ%t‘%r%rﬁﬁég RRE! & motd o.lﬁg?e \%ﬁdﬂﬁ?%ﬂﬁyl@h_@%aﬁﬁﬁ’é tétra @cegt Wdidm of

pol*y( 2- pr ope propenoi ¢ aci ich contains a phenol, with anionic
sur f act Riter alkanblid prenold isathiazobnorgsyand giltaealdohydal Jinenodeur of amyd, and

hyclr ophpbBoolShBa IrSoiNAIAKARES: PITRERbAR, (8 CRBRSTIN on TBgUEHE T Myl
ydr op 0 S Xy
ions in_the hydrgphilic,p : e erei nafter. oPhenyl -phenol is
parti cuPfﬁﬁ%Pcés%fﬁﬁﬁ,P%‘&'?’%’%&‘ﬁﬁ%&@’%ﬁ?'ﬁ%‘ﬁ?o with the pol y(2propenal,

2- propenoi ¢ aci d).



15 It has now been shown that the inclusion of phenols additianal FR{jPo
“anioni¢ surfactants in conpositions containing yoly(2-propenal, 2-propenoic
acid) allows further acidification of these conpositions before any

preci pitation of the poly(2propenalufg;propenoic acid) ie, further chem cal
"stability with respect to hydroxyl ion and/or base is achi eved; see Exanple

2 hereinafter. Further, it has now been 20 sho)\gﬂ ] hatdif ire co({Epﬁ_%jlti on
~cont a: W ][agfurmbar(f%ﬂprmfgmaamveaﬂ%‘r dp REMPOSHLICH) © IP{;S 8AYq& rI SHD i f or
exanpl e for about 11 days at abou ' i 4 Fum
bef or e migeatiafuef IOM rB‘F’Iet%H?raWﬁ'gﬁi Orgﬁéq‘?%rg%arbrflﬁﬁgng tiaenl‘%lf\?%o? tesdt

preci pitati L | C -bs oft acidyi f Tleatidwrmokeeealdixaejght 2
her ei nzg?? ggg?&%ggr%%gﬁez\ﬁg%b?ﬁgp co-f (()j?rml ation of ggﬁbgg?ﬁ?@l tion

cont ai RigAgdMAion n&b cpnimie masynsZreRH pERDY donexa)pPlenpiiterany ct ant,
and optionally wi th additional]l Rh es a conposition which

pr o§i desethoxyGiNNANBae %W% PRY. P@%?@Yl R ?Pﬁﬂ‘%eg{%%gu jstrates, after application
thereto, eg. skin, flooring, walls, furniture etc. Wthout these afg)(cji tives,
the filmis jr -ﬁ-l[% Yy sdisCcent iHaUOHGemtish hetfec ecampysifiant | espaciaihotoct s t he
substra{?e,a a *m/ﬁfd OB a{ﬁllln?/ It has now been 30 shown that these fil

retai n J@rehtsiogicdl awd, iexhititsca strsoregniog eftech @s shigsHitcplolieapresepse 2003
~Z _$ activities. If they also contain a volatile conponent which effects
their pdde@epthnenahrd-PRORIMUE 8FdAct i vities, then, in turn, these activities
may be increased as evaporation takes place; see Exanple 10 hereinafter. It

has ”O‘r’rpgge‘i;}%l?@,?@é}p{d?ﬁ% of [ iRl b epiogiton éatbRsItng forfationl af aons 5

cont ai opena propenoi ¢ acid), increases their, cheﬂi cal
st 3Bi | i dontiRidaxdrantithicrabianfifroron bagkstrates, Evenprethoches@MRESINEr NPt has

now been shown that yoly(2-propenpal, 2-propengi.c, agl S S he UV,
and thatorabip‘@éllanamfutP@B&'Hrlroﬂpeg?ﬂi tz'ﬁ)rfpgggfaac%%gby% sr(‘)%gt %tﬁ adtrm:”t”lEI

appr oxi mat el 32 | ates with and is a convenient nonitor of the 10
chemi ca?uriqf%%mz???/ag:a %rﬁ?- propenal , 2-propenoic acid) in basic aqueous
solutions; see "Stability Test" hereinafter. It has now been shown t hat

co- f or npjebidKly, anineni surfaotéretc tiansodin ofausyIhysupRatBarf™nlIePRiAE e HREY!

("EDTA") acid and/or its salts and/or, a.lower alkanol

ant i m csolfophopyopeensene o?u'fﬁﬂ%%sﬁf'?orgésoc%ﬁ aiérﬁyﬁg& t%cge%ggﬁr‘%ghkﬁgxy)

propenal , 2-prop i i : 4Hrepdi-phéesiei nafter. It has now

bedr sh We'f%wﬁ%ﬁ)%tgt @edé%?@;ﬁs[é I's tbﬁ)gogfnti 21 grobi al activity increased

- but surprisingly, it is synergistically increased by, .i ncorgor.a [ ?cg in the
conppai dtillopst Letieaifaim@f the pyesent 20YAHBIRENEIS) C%B@éﬁ@ﬂo?ﬁ %‘BF@% i ther,

EDTA (andlor it I'ts), | hengl i i i /
it afeanowiedios yes RxaRgs & FBRIAGIRL Rnfg FBLIa8 ARG RANA%T fadl o

i ncl usi g%sggcgoéfyécﬁ%%gwb), Rpbensieaddpci d) decreases the notorious

odours MPosi al ning anti m crobial phenols) and/or
gl ut ar al dehyde; see Exanple 6 hereinafter. 1t has now been shown that the

sur pri simaceppireat withtiee acesest imeankioanther 19BN APYIERS. 2 RIFEEE knol s
arrd t he negativel y-charged  ani anj r : o. { C
2ci2) | sdnsred Jenoramioanie EeaidRl Pl dgpitar Psae HRlor SRS OB E Ot e
hydr ophghi 6 PeLdd MeiitRfe, A8 Emmesfiary eompeisines poliiRpropérsl, 2-propenoic

acid) and one or more of the following: an anionic surfactant, a phenol, ethylene

diamine tetra acetic acid, a lower alkanol, isothiazolinones, glutaraldehyde,

sunscreen agent, and an absence of low molecular weight components of the

25 composition.

In one form of the invention the composition comprises an anionic surfactant
chosen from either sodium lauryl sulphate or disodium decy! (sulfophoxy)

benzene sulfonate and disodium oxybis (decylsulfophenoxy) benzene sulfonate.

The phenol is preferably o-pheny!l-phenol.



r, " 1" ] - presence of yoly(2-propenal, 2- propen0|c acid) in
'an enuIS|on mnth the UV sunscreen octyl methoxy cinnamate, ,0( ogtyl - U '
di met hyl p-ami nobenzoate, is shown to prevent the migration of eltheq %f
the sunscreens through a nenbrane which is a nodel for the skin; see
"Exanpl e 8 hereinafter. Hence, it is apgparent that 5 poly{2- propenal
_2-propenoi c acid) may be used as a co-fornulant to reduce potentlal-
.toxicit andlor aIIero irritation andl or

i nfl amg Lia ald’ opeunds, eg. phenols, which
results fron1traps der mal nlgratlon of such constituents, in
dermat ol ogi cal preparations, into the blood-stream 10 It has been shown
furt her it Hasamow mmscawer@aahahmddym % pregaratien of gaivi2-eserenalc2-

DR . " pREARIBG0L 0 cesrebea: npain A P e 1 B TRP sbIsS Bk Rle, '

1992-93,,p ) eowa(@: engt it carvdibe hokjgers kdorin mt
sensiti VB ?TQHggiéﬁf3 b%og?rﬂe%lrt: t%g .B. WI ki nson and m l\/borge Eds.

Cherd capoflpndrigatioshprogiuces d mlymemwmfajﬂke d@%@t %@é”mf@nﬂ’"ﬁh@(ﬂﬁ

d h that alt t t t |
e Eanges Lt ot NEGALT ST OO b g 0.
been fo””d@nﬂﬁ%gh% Ca?f‘gﬁﬁ”é%ﬁﬂ% bigdri6tsithdy Bk (RighEpRSHdent 2aly penoi ¢

aci d) i f screen preparations. 20 It has now been shown
t hat cogaeﬁﬁérbarasa@amws@e@amm(ﬂhmml 2pr openoi ¢ acid) and
containing only polyneric ingredients |eg, polynerlc sol ventslenol | i ents
andl or polyneric surfactants andl or enul sifiers) and/or volatile

i ngredi gnf,s¢ WoW'b‘e%lqcfﬁmﬁﬁtﬁdt%Iét%aﬂ@rmhégtmﬁboﬁﬂphs cr&tntmnmg theee of

any conponents whic after spreading on the skin lpé
traqs- debmzlpyoaénadnﬂ -prapencibadit)crast eelak Badiariac Jﬂ'@"te\ﬁheéﬁﬁse%%/ etc;

Ex h ft |t h t f
e corpEostians regrereaty TBTaRR: ARG et Ring ety s RL

the sur (RCLARS RAEPSIH T Sloérip! YhEPTBRROAI, |anpr©cmcfm1ttatmi)d)of s@@ OCT

2002 -1 S now een shown that poly(2-propenal, 2-propenoic¢ acid) has
the capaeiipositoratsdotors mmmﬁsemesr eleimiosi stakility, gPypieRdrodyetivaly, it

about b SRR R S EaiE R é*vwé%ﬁé’qsﬁ‘aﬂ L L ST A

&tmacid). apply .to all
coni) §5§e€§§%e@%%%%?m%%'y§%§$v% 961 3 8%@“ par tcl| cularly t hose
conpounds whi ch are hydrophilic and/or soluble in agueous nedi a; the

met hods sh er el 884 WintiP Bparslime | si on
in aque &QS%Q@SQ 68ér§‘sRBYvFRﬂg %F@éﬁt&%?@@é’rﬁ‘% Ao iPBpARKiRAEteRyTU

I'a genera tate any desired chem cal reactions 10
with th t@%oﬁadevemtmmdcIerasdhy\droiihleIqmvenwminatwrl)l tyow methsef i bed

with reference to a nunber of ecific | es eac Whi not
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Véi ght l%é?gl ahioflid sirtsctanspre éittter saochrbmrhahalljsm{plmta (“SbSu)I on disadium 0. 1 ni
of 10" - 108 suspension of Ps. aerugi nosa transfer 1

mL of i gyl swtopbwn) Bepgene sulfppatss ap tqig%ﬂuﬁ‘r 8%‘¥P'§n(5’e\% L(%phep%y out
seri al jbf,! nzﬁ%% di *olﬁa'té) nﬁ&iceﬁwe‘ﬂghthra%g t\K'Wrﬁ’ttﬁfzm?ﬂﬁapr%@%hal | NGibséi8 days

at 37C. ntration est Va serial 1 2 dilutions of

the sanmd&d)sTo Besdrrictive, RiShipcrtantne mam:itblmmsmderf ofsadqiwns; o0 that thest
organismto the dilution. Incubate at 37C for Su%ga] tur

from eaqmly(lzalerqp:ml oprapencis acid) iﬁj't”r'fseﬂ’f“oﬁlco ﬁm Qfer#i& gion t%ﬂcubat e

al %C fsourrfazcdt'arrﬂ see ‘Example 2 hereinafter. This apparent interrelationship between

the two negatively charged species from poly(2-propenal, 2-propenoic acid), and

anionic detergent is surprising since repulsion between the like-charges on the

species would be expected.



23 OCT 2002 -11 3. Sporicidal Test Add 1 nL of spore suspgrsi®dt To2082
"subtilus var niger (cfu 10'InlL) to 10 nL of solution of the sanple in a
sterile bottle) and vortex. Inmediately renmove 0,020 nL and add to recovery
broth; repeat 5 tines. Vortex and in_c./ul_oate at 37C for 14 5 days. Confirm by
""heat shock” to all tests. 4 Sporicidal Efficacy Test Inoculate sterile

~glass slides with a suspension of B. subtilus var niger fu 10'/ . Dry
- under viachasnriowy terhdowrd dhaBBasicAGguUERYs s%ﬂﬂ"@%cﬂfuppw&f’tpéoew%lgemfter

10 ni tact ti.ne,.d | i des. at , Seni t
ol des woPEnaseeiny K| BierBr bR iRl B [aPiEy 5RR AT scifis soRiARTE R V3Gt o
diluti %@y%&-ﬁgfﬁﬁ%ddgﬁw%@ thothedfurtheur Sndihg30@t formiviatichsedf iedreey

Sakes ure of test organi sm(2 x 108 - 2 x 109) cful nL
cont ai nitaBlel asdist compdsitionsf cardaining Ipely(drpropenal, r-RIRRNCIS (ARIA) @hfe 0. 02
mL into each of 5 15 tubes containing.recove br .vorte cubate
at &7 (preferably, nenipsic gurfagtant.| $9 dﬁ'g%bﬁe%’ef‘ ' b¢ %I'%cﬁ @%gl%%E@eﬁﬁﬁ‘g
2-propenoi ¢ aci di | HefBrd Yosel Ws advreensmphsli Bhgragbonat e,
and sto@&r%taarﬁ@ﬂ)ﬁ{c{bé%@eraggi?’e!nﬁ%gl\ég?%bi [ty was_measured by the UV nethod.
20 The gikabttiahy anll/cacintiedstisahdior praseovatius, peerxample Tohewinaftaly t he

di sappearance of a UV peak.near 268nm and the appearance of a peak near
232nm ca. absorbance at 268nm. of 0.02% solution = 1.5. 23 OCT 2002 -12

Exanpl it ]hésa)wo%)y bBemEHOAEH RS syletion of gialy(RatrepenaR (2-propsnaiescidt
tenperature, about 20C) and acrolein (60 g; ,fresh%,% distilled anq |

hydr oquivhiohecardding a phenabsiihaniaaicesystastar is RCiTIeded SHENILPIYSEPIEN n a
f board, ,and ' I ' heal T L DM
U0 S B6 Gy arDRHENEn, iietSiegehdfs SYREIRT i a2 piependt, %V
11.0. T |4t kAR r ds Yebleeted frohcahermical beghgdhtiogui none
ani on aﬁ'g),p%\%\doﬁ%ﬁay m nu??ékﬁgbﬂgoﬁ? %fg di sapygar ed(.3 anCd t_hg cl ea?UI

sol ut i opy e ampdroxyikipns Abotine hydriopbilis phase;: sq Eseprlatd mr%maétewq-_e
OB o Fhes-nee b R Tt B o806 ARRER' ARG FsepBf i n  °

propenal, 2-propenoic acid).

15 |t has now been shown that the inclusion of phenols additionally to anionic
surfactants in compositions containing poly(2-propenal, 2-propenoic acid) allows
further acidification of these compositions before any precipitation of the poly(2-
propenal, 2-propenoic acid) ie. further chemical stability with respect to hydroxyl
ion and/or base is achieved; see Example 2 hereinafter. Further, it has now been

20  shown that if the composition containing poly(2-propenal, 2-propenoic acid) only
e is firstly stood, for example for about 11 days at about pH 9, in an aqueous
alkaline medium, before the addition of the anionic surfactant and then phenol -

precipitation will not occur at all, upon acidification; see Example 2 hereinafter.

It has now been shown that co-formulation of the composition containing poly(2-
25 propenal, 2-propencic acid), with anionic surfactant, and optionally with
additionally a phenol, produces a composition which provides a continuous
antimicrobial film upon substrates, after application thereto, eg. skin, flooring,
walls, furniture etc. Without these additives, the film is invariably discontinuous
and hence only partially protects the substrate, antimicrobially. 1t has now been

30 shown that these fiims retain moisture, facilitating their protective antimicrobial



pol y(2- propenal , 2-propenoic acid), was filtered and washed with- (250
'm.), dried at roomtenperature upon filter papers for 2 daygs’ ([y'/Pell d\R%, 2 '
g), then spread as a thin layer in glass petri dishes and heated at 40C18
hours. This heating was continued at the foll ow ng schedul es: 50C/ 15 hours
“(then ground), 15 65C/4 hours, 70Cl2 pours) 75Cl118 hours, 82Cl24 hours. It
_is envisaged that this nmethod may be  Scal ed-up to include, eg. the stepw se
.addition of acrolein, followed by nore rapid drying. Typically a solution
of the s@witlds. ngif wbky ( lspr oprtainl 2 Jolatits vsnrongint dWvhighs eﬁ?§§a¥ "th"'addi ng

, With stirri ver . 15- 30 m % , = di
car honiepansiant FoRTT e Agibimaien wutde” vk Rl TR mRretl e
i 7o raaRary R s PR e e e el by tal e whi ch was gl assy

'n a y-form ng precipitate which was gl assy '
and poorly crystalline vyield 25.5 g. 25 23 OCT 2002 -13 (c) W thout

hvdr oqui none: cl osed vesse v OL¢ () mmieX A0 ;

excl udeld, h%%d"qvﬁeb?%c‘ﬁw \}ﬁgts gﬁaﬁggkanSt%ﬁ%@reeggqé?t?p?elﬂf TaarsE;l {dﬁ%\:

resul t ed. i,n; I L Bl ozlyed ye¢ atidl) 2ihdPegseq theit\themidal siabibbui none:
ope# tog?rﬁg'rgri’é: F)Sbwﬁ(\g ﬂé"t?@?é’ f'orp( a%e,noexcept) hydr oqui none was excl uded; this
resul t e hydraxgripataid/omease, seedixamplpa eredatel. After 3 days at room

tenperature, the diluted sanples (0.25% w w), being the product of exanples
1 (a) to 1l (b), were tested by the Biocidal Test. The results are shown in

Tabl e 1t Hd} AW Bedn afhotwrl tifat. moly(Bprapenabr 2rprepeniic Haid) aBserRssen Wehut e5
mnutesl S m nutes30 m nutesl (a)6. 6x1051. 6x1055001 .
(b) 7. 7XWV54arTet 1068, ax peab1 apeyéiﬁfﬁlm. 551 06 8 SteRideee (Y 22301 134 05600

Exanple 2 15. A seri of t e n ted At ¥8RIeRe mbBRitbMMReACIheOf
surfact%?ﬁfoxgﬁﬁflseg\f 5% erir,n, ﬁg%l%ﬁgbﬁvﬁﬁe?ﬁgaﬁd/ao%og'heﬁigl on plr eci pi tation
st aie agserhldal Regwility @f epsiy(@vprdperiBhbl2ep@penck3 @) 200Dasiel aqueous

solutions; see "Stability Test” hereinafter.

It has now been shown that co-formulating anionic surfactant and/or
ethylenediaminetetraacetic ("EDTA") acid and/or its salts and/or a lower alkanol
enhances the antimicrobial properties of compositions containing the poly(2-

15  propenal, 2-propenoic acid), see Examples 4 and 5 hereinafter.

it has now been shown, further, that not only is the antimicrobial activity
increased - but surprisingly, it is synergistically increased by incorporating in the
compositions containing the poly(2-propenal, 2-propenoic acid) either, EDTA
(and/or its salts), and/or phenols, and/or isothiazolinones, and/or glutaraldehyde,

20 see Example 7 hereinafter.

It has now been shown that inclusion of poly(2-propenal, 2-propenoic acid)
decreases the notorious odours of compositions containing antimicrobial

phenol(s) and/or glutaraldehyde; see Example 6 hereinafter.

It has now been shown that the surprising apparent interaction between the
25 negatively-charged phenols and the negatively-charged anionic form of poly(2-
propenal, 2-propenoic acid) is more general, and is thought to result from the

interaction of the hydrophobic portions of the respective species. Thus, the



Tabte 2 Pol ymer Surf act ant Wat er Buf f er Phenol Cbservation at 3} dayspH at:;
"precipitationlOnl A-2mL4nl 1-heavy preci pi ate5. 5 OnL A0. 4¢*C- 4nl

| -clear3.51 OrL AO0.4g D-4nml |-clear3.510nL BO.4g D-4nlL 1-cl ear<3.51 OnlL AO0. 49
‘E---clear<3.510nL AO.4g E--0.2g Fenul §i on<3. 5/ On. A0. 4g E--0.4g

- Genul sion<3. 51 Ol AO.4g E--0.4g Hemutsion<3,5 5 10 15 20 A - 4% w w pol yner
_in 4% w w sodi um bi carbonate, freshly prepared. B - as A, aged for 11 days
_at r oompreesnes abliipely(2-propanalo Uz-pAsparolr Sasiduin |aarumul§mrpma&he thed UVAqueous

4% w w Dowfax 3B2. - Decyl | f oph b | f di
sal t. W.sme%@npggema%m&@“ i Seygrennd BeattinEirio2fe e iR, om
A 49 Wl w, d,
ai'soai dmatent PR Ehalee of sinEFy *etrﬁ*%i#eiﬁﬁﬁi"?‘l“*ac.dwﬁﬂ BRRIE %

Dowi ci df rﬁodelofdrhﬂfé”'%mﬁ pét@“E&aWWIBJMBsahafterG Hm cit de apparent that
(orthophenyl phenol), 33% w w, in sodium hydr oxi de sol ut lon, 66%wWw H -

4- t &r t -poty{Dheopsnal 3 29PRePRNoich agiedli MaY RRIVSRA RS S CarfPERUIEsEIPWaRUCE - 10%

/ t i | ut i
of 25 aepbRy (okisRupanalor” S8 ne RIS EngBehiti, atBF hfiatioh el 1 "
car bon%ﬁaﬁﬁﬂét%rﬂ'fﬂﬂn 29ralcre P digms| aur othes copipauedst e@n‘mr@lmblsoHvl(ueB 8) was

shown by t UV.test to be nore stable than a solution w thout the sodi um
| auryl mbﬂbafrenmvfeaniﬂed'ayb/rwg@tl% of bsuUG senptituantss inogggryatological

pol y( 2- propenal cid) in 4% w w aqueous sodi um bi carbonat e
cont ai rfg %‘@@’O‘BG%}P%@P Felll phate, acidified 23 OCT 2002 i

r~-W.ij;.. -15 with hydrochloric acid to pHS, was shown by the UV test to
be nor e stabl e than a solution w thout tEgg sodi gr’gel‘gvldra/rowdes hatFCover 4

daylé/ r dbhas been shown further, that the peak a nm an signiticant
UVC absorption. UVC energy is greater than 50% of the energy in sunlight (Lide,

D.R., “CRC Handbook of Chemistry and Physics’, CRC Press, 73rd edition,
1992-93, page 14-8) and is in the wavelength to which the skin is most sensitive
(“Harry’s Cosmeticology’, J.B. Wilkinson and R.J. Moore Eds., Chemical

15  Publishing Co. Inc., New York, 1982, page 228) and which induces changes that
alter the structure of DNA (Kano R.J. and Colome J.S. "Microbiology’, West
Publishing Company, 1986, page 162). Thus, it has now been found that it is an
advantage to include poly(2-propenal, 2-propenoic acid) in dermatological

sunscreen preparations.

20 It has now been shown that compositions containing poly(2-propenal, 2~
propenoic acid) and containing only polymeric ingredients (eg. polymeric
solventélemollients and/or polymeric surfactants and/or emulsifiers) and/or
volatile ingredients provide compositions for dermatological applications, free of
any components which, after spreading on the skin, may migrate trans-dermally

25  and into the bloodstream to cause toxicity, allergy etc; see Example 8 hereinafter.

It has now been shown that the formulation of such compositions (eg free of
conventional surfactants) is facilitated by the surfactant properties of poly(2-

propenal, 2-propenoic acid).



tenperature. 5 Results are shown in Table 3: Table 3 10 ~. ~.. & 5~ Ansch L
'S H~Absorbance Ratio A A2sse Sanpo um aury Sul phate (2% o A L '
wJw) pChr s96hr s264hr s3(a) Nog. s

1 03(a) Yesg~$p- 1, 363( b) No5. 001. 05- 3(b) Yes5. 0~0_ Exanple 4 A series of tests
“were conducted to exam ne the inpact t he incorporation of EDTA or SLS on
“the antimcrobial activity of a 2% w W sol uti on of pol y(2propenal,

_2-propenoic acid). Results of the Biocidal_Test are sh V\Q in Tabl e 4 Tabl e
4 cf u/ mtlheBanpweleen shows thahmléé?raf%erﬂ?ﬂae%ﬂoomfmj?@sc@n PHIE FAREEY 1 x7

069. 2x1040pl u DTA (,0.25% 3. 06 ( 9 QRngdi 23
oCT 200t aEgo%(EﬁﬁrF@ggcaiS é%éttgﬁ%gréﬁgﬂ“ﬁ ”%%T. @%/'oi'%fwmggﬁt i On&%%@&@@

pol y(2- prapen P i hBarhag® Bfowsint edtvan by i freevabdicalsassemnpar ed
with a %ﬁt r%olqlef“(l)rztr?urrgﬁ?gﬁlhgf gr(E?Sj%awlev.get haggl i n wat e¥. Firstly, inin vivo
tests opxAtpie Steerdinaftera skin antiseptic, 5 results shown in Table 5A;

secondly, the test fornulation was assessed by the Mddified Kel sey Sykes
Test, results shown in Table 5B:

5 It has now been shown that the methods, comfiositions and uses provided herein,
. apply to all compounds described in WO 88/04671 and WO 96/38186,
parﬁcularly those compounds which are hydrophilic and/or soluble in agueous
media:; the methods shown herein of keeping these compounds in solution and/or
emulsion in agqueous media generally facilitate any desired chemical reactions

10  with these compounds in acidic media.

The invention will now be described with reference to a number of specific
Examples, each of which should not be construed as limiting the scope of the

invention. In the following examples, reference is made to a number of tests as

follows:
15 1. Biocidal Test

Dilute sample with sterile water to obtain required concentration. Weight 19.9g of
diluted sample into a sterile jar and inoculate with 0.1 mL of 107 - 10° suspension
of Ps. aeruginosa and mix. Immediately transfer 1 mL of inoculated sample to 9
mL of letheen broth and vortex. Plate out serial 1 in 10 dilutions. Pour with

20 tryptone soya agar. Incubate 3 days at 37°C.
2. Minimal Kill Concentration Test

Make serial 1 in 2 dilutions of the sample using sterile 0.85% saline. Add 0.1 mL

of suspension of test organism to the dilution. Incubate at 37°C for 24 hours.

Subculture 1 mL from each tube into 10 mL sterile nutrient broth plus TWEEN 80;
25 incubate at 37°C for 24 hours.



Forrmul ation (a) 1.5% w w polyner in 65% w' | w et hanol (Test )Z,(J))C rGS'WdLWM
“ethanol in water (Control) 10 Table 5A t hours~a (counts)ib)

(count s)0110008002500310045001600 t = O (before application) t = 2,4 (2 hrs
-and 4 hrs, respectively, after appliqetion and hands bei ng gl oved) 15 Table
5B r islnitial Cunt (cfu/n1.)Fractidnj Negati ve TubesS. aureus7. 0x105! 5E.
~tollt .6x105!5Ps. aenr gi nosa4. 6x105! 5P. vuf gads1. 6x1051 5 23 OCT 2002

. Exanpl e36 -1§99ﬂgﬁﬁﬂq%spf tests were conducted to exam ne the inpact of

pol y(2- propenal, Zpropenoi c acid) on the odours of conpositions containing
phenol s and/ or gl utaral dehyde. Results are shown in Tab;e 6: 5 Solution A -
1 g pol XQQ'PWF%@%EO 2-5R5089416h ©f B.i shbthEsvalt aiger Vel 167/8Qirito of0 mLYeTM w
sodi um CArbonat &, 80l Ution B - 1 g of 4-tent-anyl phenol and 29 of 6§5ﬂ um
hydr oxi gelutien dfithecsareplei in aistaril@bolite, and e | b’ﬁ"@dlatﬁ /Swa)/e Q.

| ut | dehyde i ter. 210 bl j ey i +
et er 16mh Ad PERROGPCRE SRR ETRAL T CS AT S AR GUBHILars T B o

odoug Sol gt %O&O(r\ifirmvfﬂ §{clp sHbOStth ANdeBtgngent , irritating odour Solution B +
Sol |OHX\'5mn|t

e or no phenolic odourSolution C + Solution Al5
m nmedi um pungent, irritating odour Exanple 7 A series of tests were

conduct ed 't o exani LAY between the antim crobial activity of

sol utioffs co@&%ﬁ—%ﬁ%@mopenal , 2-propenoi c acid) 15 and EDTA and/ or
phenol s, and/or isothiazolinones, and/or gl utaral dehyde. 23 OCT 2002 -
18

Inoculate sterile glass slides with a suspension of B. subtilus var niger (cfu
10”/mL). Dry under vacuum for 24 hours at 30°C. Add 4mL sample solution to
slide. After 10 min contact time, dry slides at 30°C for 72 hours. Sonicate and
10 vortex slides into deactivation broth. Enumerate by performing 4 serial 1 in 10

dilutions in agar and incubate for 48 hours at 30°C.

5. Modified Kelsey Sykes Test

Add 1 mL of culture of test organism (2 X 10% - 2 x 10°) cfu/mL containing 1%
yeast to 3 mL of test solution. At 8 minutes, subculture 0.02 mL into each of 5

15 tubes containing recovery broth, and vortex. Incubate at 37° C for 48 hours.

6. Stability Test

Poly(2-propenal, 2-propencic acid) (1 g) was dissolved in 0.5% w/w agueous

sodium carbonate, and stood at room temperature. The stability was measured

by the UV method.

20 The stability of aqueous solutions of polymers were followed by the
disappearance of a UV peak near 268nm, and the appearance of a peak near

232nm; ca. absorbance at 268nm, of 0.02% solution = 1.5.



If the MnimumKill Concentrations of conpounds A B, and a QE«g-gﬁnA
"and B are a, b and m respectively) then there is synergy ("S 9 némiNi ng’
Aand Bif a/im+ b/m>1ie. S=(a+ b)lm>1 far synergy d The foll ow ng
solutions were tested by the MnimumKill Concentration Test, and gave the
‘results shown in Table 7: Table 7 conﬁfntrations in p.p.m Experinent

~1S. aureu T e _

.SPs. aerugi nosaE. col i P. vul gari s8. cereusC. al bi cansA. ni ger apol yner 250250125656
5125500pKAmARE2$62580155801551250npol ynmer +EDTA25050025012530125100054212
1522Experiment 2S. aureu sPs. aerugi nosaE. coliP. vulgarisB. cereusC.

al bi cansA. ni ger apol yner 40625bgi ut ar al dehyde80155npol yner +

gl utar a!zééehyw:iﬁga a I rteldl625bphenol 20>10000npol yrer +
phenol <201250S5159 7 © 23 OCT 2002 - 19

apol yner 625625bt hi azol i none100060npol yner + t hi azof i none62580S39 phenol =
DOW GL D frer 3481, 104D KAHHSRY @b 8 2D0€) ehtiestroleth (B0e;frashiyice of
ar, 2-

pol y(2- prope propenol ¢ acid) on the mgration of various agents
across @isiineelarfdohysioguinareaddedite @.26%WoV) WRse PRGRSIN 88 opes BRI, i n

pol Yot hyitBmeaguyoFuRoRR ek F0TgE Ry ST PRrIrg Tt soecarieaEoaReRr B2 de
.. mecro- pséﬁllﬁéﬁﬂéﬁg'ﬁ%‘y%’gﬂﬁgﬁq A0¢ wilsi Ad@sd t@bridgntheuidso M -t o, oct yl

met hoxy g; creen agent) was added, followed by a m xture

of the tRenplivtidH iramedidtely iuensd BEpaliovNtyPiaal 3 dheArBopayingog Anien 559, equal
parts) whilst nmintaining the tenperature at .70 \ LS.hesulting
conposi within adainutethgaAe Raq E*Sé?P??ﬁ%ﬁ’Sa'ﬂif’be %égﬁwgﬁ“gge%ﬁmé 3‘8‘[‘?&
t enper ature) and. the e ' egr LOwhite( RiysI&fing 2R casiehp) pPREe.
except %"E?QU cflﬂ"%? HS‘%}' ﬁgﬁﬁﬂgyéﬁmg*sral%ﬁ&bshst UEI‘?\d bdl%/ oct yl Ft)ji?r;@tt hyl
p- &g no abRd dopeafbe coripetdswittin Hho88, minutept Thepdlymet precipiate, of
po?{pnerlegaéﬁhl sifiers were substitut ed_bg/ a 1: 1 m'{t lhe of ;@&EN 0 and
st ear i cpalyi(2-progenalh3-prapenaic 3GY), s fitered angt waledq withywaser (&% mjt)
pol yneric enul sifiers wer upsLit d L2 144Xt HeR 96 TWEEM&Y and
st eari c94EAAt E%Omo{q%@?%r% @%C@%‘? % 8%%({(3)9"225 gé)p. t G _
spread as a thin layer in glass petri dishes and heated at 40°C/8 hours. This
heating was continued at the following schedules: 50°C/15 hours (then ground),
15  65°C/4 hours, 70°C/2 hours, 75°C/18 hours, 82°C/24 hours. |t is envisaged that
this method may be scaled-up to include, eg. the stepwise addition of acrolein,

followed by more rapid drying.

Typically a solution of the resulting poly(2-propenal, 2-propencic acid) was

prepared by adding 2 g, with stirring over 15-30 minutes, to a 1% w/w aqueous

20 sodium carbonate solution (100 mL) and diluted as required.

©E.
R
LU
i

(b)  With hydroguinone; closed vessel

As above for (a) except the reaction vessel was a stoppered 1 litre flask; this
resulted in a slowly-forming precipitate which was glassy and poorly crystalline -

yield 25.5 g.

25



- 20 (e) The sane as (a) above, except the poly(2-propenal, 223pgQperci)
"acid) was onmitted. (f) The sane as (c) above, except the poly(2-propenal,
2-propenoic acid) was omtted. 5 In a special apparatus, the sanples were
applied to one side of a 0.45 mcron £¢llulose acetate nmenbrane in contact
"W th, on the other S|de a stirred solution of ethanol "After" 1.5 . hours,
“the spectruntof the "ethanol" was conpared with the "Before" sol ution of
sanpl e (ch t hEVithau NVs = 2 '?.myes = exhlblts max; "no" = does
not SaaneBeforeAfteroctyI nethoxy C|nn|natenax = 310 nnbctyl di et hyl

p- am nobenzoat emax 315 nnB(a)yesno8(b)yes

(no8( c)gsabosedaw(a)nesc@w@ywwo\w@,s@(qmﬁﬁp |a@dgh¢rﬁea@t@'aw$s,el gas

pol y(2- prapenal enai c aci di ndi cat ed by
Cach: ofh SHPRRSEHduf e TBoK Jb < epubps Y 22D et e 288 "1 o6 w
pol y(2- propenal 2- propenoi ¢ acid) in aqueous sodi um carbonate, adjusted to
pH 7.1, was treated mnth tmo succeSS|ve .additions of Fenton's reagent
conprlﬁdﬁg @ity O eq 3€:QH 2@ 1) and 30% v/ v hydrogen peroxi de
(3 n.), and stlrred bubbles of oxygen wer e observed and the 5 typical

gol den col our of the sol ution of poly(2-propenal, 2-propenoic acid)

.di s&ppeas eboveeroo(m)l gxceplenydsbgwnong Was exclisted thissesuties in A cratﬁeélm@ Tabl e
9 - Sanple 1Sa ; % nseed oil (12.5 g)yesyesLight petrol eum by 70-90C (25
g) yesyeadygh bb’e(I @ géﬂoyespolyrrer (0.25 g) in ethanol (20 g)yesnoCobalt
(I'l) acetate (1% in ethanol (0.1 g)yesyes 10 Yes = included in sanple No =

NOT i ncl uded i le Th hi bi t t I

ol ) ohiierd das ot Teara FsenaLyies thaiiad SaRolss &2 250 509 nodr Bl BB o
d d ft

O awi noPRE T FEAHAISE 1R E) FEFE [@el 1y ARTBIRMATT o TOSH Shown

in Tabl g% dKHWN 1,—({)33@[51110C are results obtained for the follow ng typical
conpositions derived fromthe present invention: 1 ' 23 OCT 2002
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Table 1
cfu/mL (i.e. Colony forming units/mL)

Sample 1 minute 5 minutes 15 minutes 30 minutes
1 (a) 6.6x10° 1.6x10° 50 0

1 (b) 7.7x10° 4.7x10° 8.2x10° 0

1 (c) 9.0x10° 8.1x10° 6.2x10° 0

1 (d) 8.3x10° 2.1x10° 60 0
Example 2

15 A series of tests were conducted to examine the impact of surfactant, and/or
water, and/or buffer, and/or phenol on precipitation state and pH. Results are

shown in Table 2:



-2z -(a) poly(2-propenal,

(b) Part A: poly(2propenal,

2-propenoic acid) (18 g) was diss
(528 g) containing sodi um hydrogen carbonate (18 g),
tetrasodi um EDTA (18 g) and sodi um | auryl
stirring continued for 30 m nutes,
"to 9 by the addition of sodium hydrox1"g
2- pr openo

and t

i Drhd

sul phate (18 g) was added, 5 and
after which the pH was adj usted fron18.5
e mcro-pellets (approximtely 2 9)~
“acid) (2.7 g) was dissolved by
stirring in water (63 g) containing sodiumcarbonate (0.9 g),
(2.7 g) 10 was added and stirring chabléendied for 15 mi nutes;

wat er

DOWFAX 3B2
t he pH was

202 of

adjusted from9.4 to 5.1 by the addition of 10% W w hydrochl oric acid (2.5

g). rH—B—Water (27 gy —coptarni ng [sodi um cdrbonate ([ 1.35 @) [and
t et r dsodpuigm&DTA| ( 2Sufagant 15 Paeter B wasBufieided t Eheval t bge i lat elellabef qre
t he rfi crobiol ogifcal test. () poly(Z-propenall, 2-propgncitGdasi d) pfedipfkioNdS
di ssdlved by stifring for 20 minutes in waterf (98 g) dontaini ng ESO?YF'CI'DE A
(2 g)h—DANEAX-IBR{8—g)—wastadgetd—ara—stirrig—was contrnued—for—66—mnuties
to gijve aomlear poluti-on of| pH20D. 5 whi4M-wag t hen adj|usthéavby it he &8ditifon
of 10% w w 20 hygdr ochl oric pcid (1.2 g) to alstable enulPEcHiftdf| pH 5.0. The
ant i i~erobta—resutts—werepbtamed @ ter _agijng 38CI14 days. —23_Tabl
10A Nbdi fitmldAKel ey Bddes Test: “Sam|l e ni §m notui um (c‘F‘EﬁrrrL) Fract-Pon
negatfve—tubesitfayETat 5. 3 X 108515S. aureus4. Z x 108§~ 415 [ Ps|
aerugdi nodémt 5 x 108544 vu| garis2.7 x 5| 510( b) E. dol j 4838’ 3.5
10851{5Saureus3B~X 10851 5PS. aer ugi nosaZ. 2 x {10851 5P. [vul garis3. 3 X3 g
10851|510(8EBcol | 4. 3940 9085) 5S. ~aur dus4'& 'x 10851 5Ps.aerug?"ﬁosa5 8
10851[5P—vurgari 52. 8 X & OpIS Tabl'g 10B_Saorji cidal Test Sanpl &Ti ne, g
(hourls) Fr&®t fon Ne at*%% ve [Tubelo(a)| 3 51510(la)
10mL A 040 E 0.29F emulsion <35
10mL A 0.4gE - - 043G emulsion <35
10mL A 0.4g E 0.4g H emulsion <3.5
A - 4% w/w polymer in 4% w/w sodium bicarbonate, freshly prepared.
B - asA, aged for 11 days at room temperature.
5 C - Agueous 4% w/w sodium lauryl sulphate.
D - Agueous 4% w/w Dowfax 3B2.
- Decyl (sulfophenoxy) benzenesulfonic acid, disodium salt.
- Oxybis (decylbenzenesulfonic acid), disodium salt.
E - Dowfax 3B2 — Aqueous 4% wiw Dowfax 3B2.
10 - Decyl (sulfophenoxy) benzenesulfonic acid, disodium sait.
- ' Oxybis (decylbenzenesulfonic acid), disodium salt.
F - Dowicide A - orthophenylphenol, sodium sait.
G - Dowicide (orthophenylphenol), 33% wiw, in sodium hydroxide solution, i
. 66% wiw.
15 H - 4-tert-amylphenol, 33% w/w, in sedium hydroxide solution, 66% w/w.
| - 10% w/w acetic acid : sodium hydroxide buffer, pH 4.5.
Example 3
20 (a) A solution of 2% w/w poly(2-propenal, 2-propenoic acid) in 2% w/w aqueous
sodium carbonate containing 2% w/w sodium lauryl sulphate at ambient pH
(~9.8) was shown by the UV test to be more stable than a sclution without
the sodium laury! sulphate over 11 days/38°C.
25 (b) A solution of 4% w/w poly(2-propenal, 2-propenoic acid) in 4% wiw agueous

sodium bicarbonate containing 2% w/w sodium lauryl sulphate, acidified



7 51510(a) 24 515 23 OCT 2002 -24 Table 10C Spori ci dal E?fa Qagyl fese
“cfu/slide Sanpl eControl count after 72Counts of sanples afterhours

i ncubation72 hours incubationll (b)3.4 x 104~ <1011 (c)3.4 x 104<10 5.
Modi fications and variations such as qgoul d be apparent to the skilled
“addressee are considered to fall within the scope of the present invention.

.20 OCT 2002 - 25 CLAIM5S 1, A nethod for the preparatiqn of conpositions of
pol y( 2- pr opkitfainy dpgsipes acd té’cli)'dﬁ)wﬁﬁé?@w tﬂh@‘%m tiP R MRiSRReone or

nore of th roperti of ] egse il b o ant pa jal
activity, ﬁggﬂcgd Sé‘@l%gn&'@gﬂmﬁémggﬁmolghw P%l\%ﬁrérg?ecu rar!21 \'%‘/eg}/g/ﬁ?&h
conponent s tgf.nﬁé}gnﬁg'rrposi tion) and the formation of continuous

antimcrobial filmon substrates, the property or properties making the
conposition suitable for one or nore of antimcrobial use, dernmatol ogical
use, and/or use as an.ani mpl,feed additive. 10 2. A nethod according to

a aPm RefFIAMe %WEMSEF%?-on exhi bits increased stability, the nethod
conprising the acidification of conmpgétd ons of pol y(2propenal, 2-propenoic
acid) to which has been added one or nore anionic surfactant and/or one or
nore phenol. 3. A nethod according to Caim2 wherein the conposition

cont ai hing poly(2 15prepenat—2-propenetecjaci ) s fitstiysstored in basic

conposition. 4. A nmethod according to Claim f%#oréa%%%%'ﬁy%?e ani oni c

sur f agt agt I S.selec L? et her so‘m' um lauryl sul phate or6f sadi um decyl
ph mag 5] r?g'na?y [

(sul fag enzene su te and disodi um bi g (ghppy! s enoxy)
benzene suifonat eSulpRate (2% mewhqd accordi ngéﬁt% Cllai s g t?a;m\;ﬁer

H F HrrE—whet-ed
I

phenol|_is o-phenyl-phenol . 6. A-fet-hed—aece Hg—tHeo—CG-at-mt
conposi ti dHagxhi bits i nd¥@ased arjti nmi%ePobi 4 tivity, the n®Phod
conpr itsi-dg—prepat-at-+on—et—t-he—pohy2propenat—2=priopenorcacTd) TN t he
preserce @(aqir and/ or desgen, wijth d.8wit hioutq i nhi ki tor. |25 45 Ajnmethod
according to Cailmi1 wherein the r‘nl‘YTr)nQi ti-odn—exhi-Bi-t-s—ipeheased

antimjcro '(Bz activity, yyge nethaqd cogipri si ngP‘ihe ma,lk' g of the conposition
a CQ

A

ein the
n the

MTETTTOO TIC T

of polly(2-propenal, 2-propenoic gcid) into sig Bosilti"on
3(b) Yes 5.0 0 0 )
Example 4
10
A series of tests were conducted to examine the impact of the incorporation of
EDTA or SLS on the antimicrobial activity of a 2% w/w solution of poly(2-
propenal, 2-propenoic acid). Results of the Biocidal Test are shown in Table 4.
Table 4
cfu/mL
Sample 1 minute 5 minutes 15 minutes 30 minutes
Control 3.7x10° 5.1x10° 9.2x10* 0
plus EDTA 3.7x10° 0 0 0
(0.25%)
plus SLS 3.7x10° 2.7x10° 0 0
(0.25%)




1; 23 OCT 2002 -26 8. A nethod according to Claim7 wherein the conposition
“further. conprises one or nore of the group: ethylene diam nzaq ﬂg’a“ eDic
acid, a |lower al kanoi, a phenol, isothiazolinones and gluta y A
ret hod according to Claim1 wherein the conposition further conprises 5
“phenol s and/ or gl utaral dehyde, wher Ebﬁ t he odour of the phenols andl or
_glutaral dehyde is reduced by the pres %ée of the poly(2-propenal, 2.
propenoic acid). 10. A nethod according to Claim1l wherein the conposition
exhi bi t Exaeghleéd traps-dernal migration of |ow nol ecul ar weight conponents
of the 10 conposition as a result of the presence of poly(2-propenal,
2-propenoic acid). 11. A nethod according to Caim 10 wherein the |ow

mol ecul ariaseiraitulaaemadit.5%nwhesohition of palyt2peeperale 2tpropenoit agdhau
according to Caim1l wherein the sunscreﬁ? ageqt Itfs ei gler ‘(3;{5%; bfth of
octyl nBbMoxywcetianalin watar wasylorRsrecnyith 5. CoRtHIHeRDHIRIOMS SX%nE W od
according to,C ai i n, the: hii i Ve | ogi cal
s, oxrl Tkt UG b i FiuoMERESbh iinaRRRSas e SR SRfERR

pol V¥ 2- EQRRNShowR -IRITERE G/ sEvonllly, 1He téstnisrmudtaticst wasi agsesseql by thd
wherein the conposition exhibits the 20 fornmati gn of a conti nuous

ant i m cMddifiéd KelseyoBykasotestarass!tsSheWREDHAPIR ®%pr i si ng t he conbi nation of
pol y(2- propenal , 2-propenoic acid) together with anionic surfactant andl or
a phenol. 15. A nethod according to Claim94 wherein the surfactant is

sodi um Fapmyulatiom phat e or di sodi um decyl (sul fophoxy) benzene sul fonate and
di sodi um 25 oxybi s (decyl sul fophenvxy) -benzene sul fonate. 16 A net hod
according to Cl aim 14 wherein the phenol is o-phenyl-phenol. 23 OCT 2002
_27_ 17(aA matémdvAe peKidtdn 66%0vAy ettianti¢Testh the conposition, especially
for dernmatol ogi cal use exhibits a free-radical screening effect as the K
result @) t h&5ps ederatband ipovatén(Gurdpdhal ) 2-propenoic acid). 18. A

comgpsi tion adapted for antim crobial uses and/or dermatol ogi cal uses 5
and/ or uses as an aninmal feed additive, the conposition conprising poly(2
propenal , 2-propenoic acid) and onda®leffire of the follow ng: an anionic
surfactant, am } } r al kanol ,

i sot hi azol i hones, g!rtrl“ ral dehyde; (RYBRAEeN agent, goﬁ,’& absence of |ow
nol ecul ar wei ght ¢ 0p‘o‘sﬁents of thé conposition. O fg A conposifion
according tp Taim18, whereih the conposition conprises an

9P 0 110'58 0’ P 866

2 500 3100

4 500 1600

t = 0 (before application)
t = 2,4 (2 hrs and 4 hrs, respectively, after

application and hands being gloved) }
15
Table 58
rqanis jtial Count {cfu/ Eraction ative Tubes
S.aureus 7.0x10° 5/5
E.coli 1.6x10° 5/5
Ps.aeruginosa 4.6x10° 5/5
P.vulgaris 1.6x10° 5/5




ani oni ¢ surfactant chosen fromeither sodium /|l auryl sul phat ezc’;]r Ldbgoél?}ﬂ%
"decyl (sul fophoxy) benzene sul fonate and di sodi um oxybi s *

(decyl sul f ophenoxy) benzene suifonate. 20. A conposition according to daim
18 wherein the phenol is o-phenyl -pbq ol. 15 21. A conposition according to
"Clains 18 to 20 wherein the conposition is an emul sion. 22. The use . of
_conpositions according to any one of Clains 18 to 21 for antim crobi al

uses. XExarmiie Gise of conpositions according to any one of Claims 18 to 21
for 20 dermatol ogi cal uses. 24. The use of conpositions according to any
one of (C ai.ns 0 gi or the

pr epar & ?BHG%P‘;LE%%S’?? %§H8{}Ct 6%5@ gﬁ%ﬁﬁ’é&g"g oper%ﬁl)@g@lgd)j

subst ary rbggha{.caa?c.&]eé@m&)same di%&@rfpdwcbna tdnatefnim@ phentis &fd/any one or
nor e of anpl es . AS. . i
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. Al % A A9A. AY Mlaq ! %447@" ?~yt oi d_ZU] ca] ca] ca] caV] ca] ca] ca] ca] ca W]caV]ca
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R ayaaaaaaa%ZbRbZ@ﬂﬂ!Sgbc) cddI d{ ddddd! f | wgl fa\We ]ca] caV] ca]c
a] c"a] ca] c4a}-eafetafetatetatcalctalcaltatcaicaicajcajcajcaj caj caj cajctal ca
] c*a] ca] ca]|GR}&iBn A + Water 15 min little or no odour
fffffffg7gdgvgyqgaaaggghhh’ hihehhhiiiiij/k}xsnidAX§ielcalcralcralcalda]calc
aJca]calc”d]c(a]ca
W] ca] caV] caﬁ°§3‘5‘%’]‘ B4 ¥a*t~a] ca] cna] ¢a] cay cg] calcal ¢ n s %'*’é’f"é‘g ] ca
[ KOKI | *| +| ZH T wSmm-nmmmmnmmmknmMmupnnnNNnNNoo~ ysnhc] XS] e] cal] caV] /] ca] ca
V] ca] ca] c”d]sphitio6&]cWeleca] caV] ca] ch] c”a] darEral chal é?g’@a]’c%eéh] ’éra%‘t?&] cal ca
U c(a] ca] cd] c”a ooo
pPKpUpppg4s SH-+-Catvwr B x BDx I xxyyyz 2 z=ytmmra™ Y el galfcajcajcajcavi g¢al caj c
a] ca] c&a] cd]&)\aibs al«cSaltenlac” al ca] ca] ca] capedy caj ca] teE capcpienalompara] ca] ca
] ‘¢cd] c$a

“z#zzl {{4] 9 | h G-K~~~0qd54 vql gb ca]l ca] ] Jica] ca]
ca] ca] ca] cq] ‘]‘&93]0 %’L‘]%‘ﬁ] ca] ca] cal c&a]%%g;U] c ?'oie.}ju%ﬁ] pitoS] Fitid
a)J ca] ca] c"qg ] ca] ca] ca] ca] ca! $*;
CXf w( 9OFWbt ~{vpRe—YT{vql gb] ] Ca] c”a] cMa] c*a] caV] ca] caV] ca] caV] ca] caV] ca] caV]c
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rvo- a\/!ﬁ%@&é d_Z] ca]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal V~~I b
rvo- aWwoveV} xsni d_Z] ca] ] caj ca] ca) c cal cal.ca] ca a] cgl.cal c&al
ca] ca] cA] &&Ties] 4] et alVeEs C&?M% c‘Jﬁ]aé'& G!s '1%&% Be%%gk e

antimicrobial activity of solutions containing poly(2 -propenal, 2-propenoic acid)

15 and EDTA and/or phenols, and/or isothiazolinones, and/or glutaraldehyde.
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concentrations_in p.p.m.

Experiment 1 S.aureu | Ps.aeruginosa | E.coli | P.vulgaris | B.cereus | C.albicans | A.niger
s
a | polymer 250 250 125 65 65 125 500
b | EDTA 625 625 80 1585 80 155 1250
m | polymer+EDTA | 250 500 250 125 30 125 1000
S 4 2 1 2 5 2 2

Experiment 2 S.aureu | Ps.aeruginosa | E.coli | P.vulgaris | B.cereus | C.albicans | A.niger
s

a | polymer 40 625
b | olutaraidehyde | 80 155 | e
m | polymer+ <20 310
glutaraldehyde
S >6 3
a | polymer <10 625
b phenol 20 >10000
m | polymer+ <20 1250
phenol
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Example 8

S \l III

The effects of the presence of poly(2-propenal, 2-propenoic acid) on the

migration of various agents across a model for skin were studied as follows.

5 Results are shown in Table 8:

(@)  poly(2-propenal, 2-propenoic acid) (0.5 g) was dissolved in polyethylene
glycol 1000 (10 g) by stirring at 70°C, then sodium hydroxide micro-pellets

(50 mg) were added and stirred for 2 minutes, and then octyl methoxy

cinnimate (10 g; sunscreen agent) was added, followed by a mixture of the

10 polymeric emulsifiers PEMULIN TR1 and CARBOPOL 2984 (0.5g; equal
parts) whilst maintaining the temperature at 70°C/15 minutes. This

resulting composition was then poured with stirring into water (79 g; at

room temperature) and then the pH adjusted to 7.

(b) The same as (a) above, except the octyl methoxy cinnimate was

15 substituted by octyl dimethyl p-aminobenzoate.

(c) The same as (a) above, except the 1 : 1 mixture of polymeric emulsifiers

were substituted by a 1 : 1 mixture of TWEEN 80 and stearic acid.

(d) The same as (a) above, except the 1 : 1 mixture of polymeric emulsifiers

were substituted by a 1 : 1 mixture of TWEEN 80 and stearic acid -
20 followed by CARBOPOL 2984 (0.25 g).
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cellulose acetate membrane in contact with, on the other side, a stirred solution

of ethanol. “After” 1.5 hours, the spectrum of the “ethanol” was compared with

the “Before” solution of sample in the same solvent:

Table 8

“yes" = exhibits max; “no” = does not

Sample Before After
octyl methoxy cinnimate max =310 nm
octyl dimethy! p-aminobenzoate max = 315 nm
8(a) yes no
8(b) yes no
8(c) yes no
8(d) yes no
8(e) yes yes
8(f) yes yes

Example 9

The capacity of poly(2-propenal, 2-propencic acid) to absorb free radicals

indicated by each of the following:
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Secondly, the following were mixed, as shown in Table 9

Table8 -
Sample 1 Sample 2
Linseed oil (12.5 @) yes yes
Light petroleum bp 70-80°C (25 @) yes yes
Ethanol (20 g) no yes
Polymer (0.25 g) in ethanol (20 g) yes no
Cabalt (I1) acetate (1%) in ethanol (0.1 g) yes yes

10 Yes = included in sample
No = NOT included in sample

The inhibition by the poly(2-propenal, 2-propenoic acid) of the cobalt catalysed
free-radical autoxidation of the linseed oil was demonstrated by the speed of
each of the samples becoming “tacky” after drawing as films upon glass, namely,

15 sample 2>sample 1.

Example 10

Shown in Tables 10A, 10B and 10C are results obtained for the following typical

compositions derived from the present invention:
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poly(2-propenal, 2-propenoic acid) (18 g) was dissolved in water (528 Q)
containing sodium hydrogen carbonate (18 g), and then a mixture of
tetrasodium EDTA (18 g) and sodium laury! sulphate (18 g) was added,
and stirring continued for 30 minutes, after which the pH was adjusted from

8.5 to 9 by the addition of sodium hydroxide micro-pellets (approximately 2
g) B

Part A: poly(2propenal, 2-propenoic acid) (2.7 g) was dissolved by stirring
in water (63 g) containing sodium carbonate (0.9 g), DOWFAX 3B2 (2.7 g)
was added and stirring continued for 15 minutes; the pH was adjusted from
9.4 to 5.1 by the addition of 10% w/w hydrochloric acid (2.5 g).

Part B: Water (27 g) containing sodium carbonate (1.35 g) and tetrasodium
EDTA (2.7 g).

Part B was added to Part A, immediately before the microbiological test.

(c)

poly(2-propenal, 2-propenoic acid) (2 g) was dissolved by stirring for 20
minutes in water (98 g) containing DOWICIDE A (2 g); DOWFAX 3B2 (8 g)
was added and stirring was continued for 60 minutes to give a clear
solution of pH 10.5 which was then adjusted by the addition of 10% wiw
hydrochloric acid (1.2 g) to a stable emulsion of pH 5.0. The antimicrobial

results were obtained after aging 38°C/14 days.
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Table 10B
5 Sporicidal Test

Sample Time (hours) Eraction Negative Tube

10(a) 3 5/5

10(a) 7 5/5

10(a) 24 5/5
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CLAIMS

1. A method for the preparation of compositions of poly(2-propenal, 2-
propenoic acid), whereby the compositions exhibit one or more of the
properties of increased stability, increased antimicrobial activity, reduced

S trans-dermal migration of low molecular weight components of the
composition, and the formation of continuous antimicrobial film on
substrates, the property or properties mékin‘g-thé composition suitable for
one or more of antimicrobial use, dermatological use, and/or use as an

animal feed additive.

10 2. A method according to Claim 1 wherein the composition exhibits increased
stability, the method comprising the acidification of compositions of poly(2-
propenal, 2-propenoic acid) to which has been added one or more anionic

surfactant and/or one or more phenol.

3. A method according to Claim 2 wherein the compaosition containing poly(2-

15 propenal, 2-propenoic acid) is firstly stored in basic composition.

4. A method according to Claim 2 or 3 wherein the anionic surfactant is
selected from either sodium lauryl sulphate or disodium decy! (sulfophoxy)
benzene sulfonate and disodium oxybis (decylsulfophenoxy) benzene

sulfonate.

IR

20 5. A method according to Claims 2 to 4 wherein the phenol is o-phenyl-phenol.

6. A method according to Claim 1 wherein the composition exhibits increased
antimicrobial activity, the method comprising preparation of the poly(2-
propenal, 2-propenoic acid) in the presence of air and/or oxygen, with or

without inhibitor.

25 7. A method according to Claim 1 wherein the composition exhibits increased
antimicrobial activity, the method comprising the making of the composition

of poly(2-propenal, 2-propenoic acid) into a basic compaosition.
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14. A method according to Claim 1 wherein the composition exhibits the

20 formation of a continuous antimicrobial film on substrates, the method
comprising the combination of poly(2-propenal, 2-propenoic acid) together

with anionic surfactant and/or a phenol.

15. A method according to Claim 14 wherein the surfactant is sodium lauryl
sulphate or disodium decyl (sulfophoxy) benzene sulfonate and disodium

25 oxybis (decylsulfophenoxy) benzene sulfonate.

16. A method according to Claim 14 wherein the phenol is o-phenyl-phenal.
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“0  19. A composition according to Claim 18, wherein the composition comprises an
anionic surfactant chosen from either sodium lauryl sulphate or disodium
decyl (sulfophoxy) benzene sulfonate and disodium oxybis

(decylsulfophenoxy) benzene sulfonate.
20. A composition according to Claim 18 wherein the phenol is o-phenyl-phenol.

15 21. A composition according to Claims 18 to 20 wherein the composition is an

emulsion.

22. The use of compositions according to any one of Claims 18 to 21 for

antimicrobial uses.

23. The use of compasitions according to any one of Claims 18 to 21 for

20 dermatological uses.

24. The use of compositions according to any one of Claims 18 to 21 as an

animal feed additive.

25. A method for the preparation of compositions of poly(2-propenal, 2-
propenoic acid) substantially as hereinbefore described with reference to

25 any one or more of examples 1 to 10.



