_,5678e3eh” " a\ cpc6h68hThk} _. TITLE "POLYMERI C COVPOUNDS AND METHODS OF
FORMULATI NG SAVE" FI ELD OF THE | NVENTI ON The present invention.relates to
* pol yneric conpounds and nethods of 5 fornulating same, said pol.yherji¢’
conpounds havi ng a pol yacrol ein sub-unit in al dehyde, hydrated, hem -acetal
or acetal formand having biostatic_er biocidal properties. Mre
particularly, the present invention is directed to co t ai ni ng
t he above noted pol yneric conpounds and the biostati cngwmn'm,"mmmmﬂmmm uses
of thepggonpositions, 10 BACKGROUND ART The broad-based anfgpj.crobi al
properttres of polyners having the repeating polyneric unit. Hi CHZC- O"H
or this unit inits hydrated, hem -acetal or acetal form represented by
t he fqrmul.ae. ' »RO RO O ~O
cor n HOLTRERTC OMFOINDS ARDREtHOBS o SORNDLETING, SR 0 0 o)
alkyl and n is an integer of one or nore have been denonstrated previously
(i nternational_Pate ication Publication WO 88104671 ). The conpounds
partidﬂﬁ&élgﬁﬁgggdﬁgééﬁfﬁiﬁein i ncl ude poly(2 propenal, 2-propenoic acid).
5 1t has al so been noted previously (International Patent Application

Publication W 961 38186) that poly(2-propenal, 2-propenoic acid) is fornmed
when tTee aptaseyde inyantios delates yio RYYBEERaICPTRAVNGS| Bae: dnethedsr &f
“partiall t 0- oxi di sed. t 0 r . edi:t:hat the
PobymprhuEiog s 3o PRVERECEORIE Favy, Halalkbiohah AERL 7

car bonghignydd hydratedNGaNi-bbREl 8nkicaiat fomh andcREVRg] bibenrsicnay blzidsed as
preservatlz S, or as the active ingredients in disinfectants,

der matprbpgitisd.  Morpopéatticolaslyi the peesant doverdiaresndireeted 9t COMHOBIIORAL i septi c
formul ations, or in _animal, feed additives. GCenerally the nt L,er.obi al
corrposqcﬂt%‘ﬁ‘éngn}b?: ahevet apted. PRMSIlE éPfWPcoé’ad&?%Pn*ﬁ ﬁ'?%ﬁ'ﬁﬁi 3578’-:0& gani sns
Wt hi Ry g ELd | S35 $@dy, that is be reasonably free of toxicity
mhichqﬂg?aﬁgagéiggg&%§§?$iﬁ?rans-dernal m gration of | ow nol ecul ar wei ght
ingredients into the blood streamso as to manifest toxicity, antigenicity,

al her Wa clkdr bEND ARF

The broad-based antimicrobial properties of polymers having the repeating

polymeric unit:

H
~7:H,C\\
2
O)\H _

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

.. formulae:
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i nfi ammation; 20 have mninmal odour; and in some dernmatol ogi cal
" preparations) have the property of sun screening and mininise adverse . .
* dermat ol ogi cal sffects fromthe generation of free-radicals. Speeificdlly,
antimcrobiai formulations applied to inanimate objects and the skin are
usual ly terned disinfectants and antiseptics, respectively. Oten,
regul atory 25 standards demand that g disinfectant fornulation first, is
stabl e and secondly, ,- =,,~r~fy i :~1.J ~a. -3 kills a chosen quantum

of vegetative_m cyo-organis i_Lhin. el t o Lhga@tye@hcr obi al
acti vi thasein ﬁebse{‘)é‘afﬁ’ﬁggi ¢ gﬁgwﬁhgtﬁﬂé%bﬂoﬁg%ggf Oéﬁ’zéqﬂﬁ ??((j.r Tﬁae fo;dvrral ations
descri bed Q4 ar antritairiationbmreHadnt t Repticgtion s Publicatdn eNV@chi eve

nor e, P%ﬁ%%ﬁ?% I?i??\ﬁ?ﬁgwe\@en extlrcemal y resistant bacteri ?I spore? Wi t hin

5 the fggeouent). st Indarcdrmfol@dishparticulFdy ndeseritas ghepuny (MEluie pRak(2-

2- propenoi c acid) sinply bg di ssolution in dilute aqueous sodi um carbonat e,

and t hemopenal HRrERENS 399bH 7, has now been found to provide a
conposition that does not always kill mcro-organisns fast enough to neet

t he above standards. O It is one object of th resent. i nventi or provi de
met Bodst pfaspalepabeery notepdseYiPURY doIRraRtRRRY §6§‘ﬁiﬁ%‘§'° ‘Oﬁh%F'?@Cpéé%”
described by the_ prior ar nd i rbi BOLY(R- 3r e@myenad , wRemr igenoi c
aci d)) Wkd %3@;8& éhﬂ%mﬁ&#é)b%?g@t%ﬁ?gbéﬂ%l o% a%nt I septics nmeeting-these
st andaragaehlée %%gwéagr(g%gghagfsyhtmlpa@mn ara\na_m'tlaldmautﬂ-pxldw&gie_ a
met hod p¥ep ring 15 polyners and/or copol%rrers derived from a%rlog einin
accor dapceantiokl tirupsbovie wasniurtwe Ngied dhahithe RA1YISE 1asSqidilpyin dilite

di sinfectants and/or antiseptics. Lt g i urt her object of the

pr esentaqupasist bases; @rﬁ’@/”i‘ﬁg %%@Pﬁ&&dﬁ*rﬁﬁr%%éﬂr‘?t%g pol yners and/ or
copolynmers derived fromacrolein in accordance with the above nenti oned
prior art, for use in dermatol ogical fornulations, including. reens. 20
|t 10s Vetis ghowh that @ntimieroBidl SOMRFSIHNES %‘P&Z‘%%PSFH\/%%&%%'}?%‘%‘L‘B@F §S a

met hod of preparing.polynmers Wi iSad&srhy&stibroMAgdiagedun i n
accor déﬁ@engterf”%%j'g%té\}@ Jﬁ%ﬂﬁ%‘é\@é’ g?’?@%ﬁa@' Tor uge in other applications
i ncl udi e ArRIASESNA Y enbsegtie dnrmariatiahs f eediraddimal feedtheddihest this
speci ficatron, unless the context requires otherw se, the word 25

" conpr i Geherally thase @ntioner ol KOTPOSRERSITEES" or "conprising”, will be
understood to inply the inclusion of a stated integer or group of integers
but not the exclusion of any other integer or group of integers.

» Dbe stable;
15 « be efficacious in killing micro-organisms within a specified time,

» be safe, that is be reasonably free of toxicity which may be caused by the
trans-dermal migration of low mclecular weight ingredients into the blood-

stream so as to manifest toxicity, antigenicity, allergy, irritation or

inflammation;
20 « 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,



.~ ~ OCfi ~~~z -4 DI SCLOSURE OF THE | NVENTI ON I n accordance mﬁfh;tméﬁﬁﬂbsent
invention there is provided a nethod for the preparation of conpositions of
" pol y(2-propenal, 2-propenoic acid) conprising the nmethod steps of

di ssol ving the pol y(2-propenal, 2-prqpenoic acid) in aqueous 5 base, adding
an organi ¢ conpound contai ni ng one or” nore hydrophobi c groups, and.
subsequently acidifying the solution, whereby interaction bet n the

hydr ophgbi & chosepsuahturhef (vegatﬁtldedﬁlﬁffbgwfﬁwast%ﬂ"'@dl%@ﬂ%?é\gﬁ‘ﬂ s,

01 o) neanirigomalans B etk enireSTorsshiR 8 Bl ARF Wl TRECUCr L

broad pH 10 _r. RrgE8" tdheupstantiaiy aihed Aafthebe gedly, bat pftepenal ,
2-propg%%ri]@agﬁﬁg)%alsghgégvﬁ%behdaat lf;l-l> 3.'5.}tThe organi c c%?réf)ound may be an

ani oni GehiEVieasbatfoll erampiokillngseveraexieemelysrasisiael battgrigbsretesviiiom

ei ther sodiumlauryl sul phate or disodi umdecyl 15 (sul fophoxy) benzene

sul § ondhe freqdeat Qt?didﬁﬁﬁﬂéggﬂi@ufﬁecyl sul f ophenoxy) benzene sul fonate. |In one
formof the invention, one or nore phenols nay be added to the solution of
pol y(2- propenal, 2-propenoic acid) prior to acidificatjon, The nol is

h
pr ef er ayryhudatigreny bopt{@obpend, Rrorapeapichasid} simRIBO% A SPHHOR: 'Pgﬁ’«',ut? he

o arn s 4l He=Fvent ¢ ed
for o Faveous e ooty Aaf Rt BRLya TSRS 72 b nod beehaliast of ©

acidificatl $051W9E Kilhmidravegahizms fdse epoghgot i on
exhi bi {8 Wh@?ggsg%rﬂgéél:hghé&gwg%gcti via?y, t he rre?%od of preparing the
CONPOoSinhé&tntheuiyviesstagdasspr epar at i on of t he pol y(2-propenal, 2-propenoic
acid) in the presence of air and/or oxygen, with or wi thout inhibitor.
Alternately, the nethod conprises the subsequent meking of the conposition

of gol é{ ég PhABERBect LiPipesTekentadivintiont ¢o aproailec roetnodsi ©f opfeparipg~ ~

Z00o: - referably, the organic conépound IS one.or :garg of .etéwl egendi am ne

tetra avetpasiteiscontainngcomneangs ofdngRkpe destibed PYABE R 3R

gl ut ar al dehyde, conposi ty DL L] - Fstiserd i htB

ant i m ABHEERT é’@mélﬂ@ggﬁletjég%gélg{Clbécl)é\'ljﬂ%@ E%t' er%%grsrgw'srﬁglgﬁéeﬁ%l s and/ or

gl utar ?rﬂﬁgﬁ/ﬁﬁt’isér/ﬂi@’s%é‘etﬁ\é e sedeamidatist he phenol s and/ or gl ut arai dehyde is
y the pre

reduce presence of the pol y(2-propenal, 2-propenoic acid}. The
conposition may exhibit reduced trans-dermal mgration of | ow nol ecul ar

wei ght f?{"%oﬂﬁﬁqte? Hjethsr GRTPRSEH Ovartion tepubiidefa hethpdesieprapaahgpol y (2
propena{ , Z-propenor'c acid). The | ow nol ecul ar wei ght conposition may
contai ok ars ans/or ampohgests, darie GSUARCREEIIAdR ACCREAANSE WiIthHBP 35°VBot h of

octyl nmethoxy cinnamate and oct di. -_am . In one farm of
the i nveapiiened PABM 8BipoYFE ?Bﬁj,sg@ﬁlé%ﬁ%pr%tggﬁmddgﬁ%g{%ﬁg%?cal use, exhibits
a sunscreening effect as a result of the presence of poly(2-propenal, 2

It is a still 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 dermatological formulations, including sunscreens.

20 lt 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.



propenoic acid). 15 in another formof the invention, the conposition
~exhibits the formation of a continuous antimni crobi ai &i | mon substrates. In
- another formof the invention, the conposition, especicad|QCT Q002
dermat ol ogi cal use exhibits a free-radical scavenging effect as the result
of the presence of * poly(2-propenal, “Zpropenocic acid}. 20 In accor dance
with the present invention there is provided an aqueous polyneric '
conposition conprising poly(2-propenal, 2-propenoic acid) and an organic
compound 5t 3HBUME QFETEE INVENTINN ophobi ¢ groups, wherein interaction
bet ween tfrefiydrophobi ¢ groups of the organic conmpound and the
pol y(2propenal , 2-propenoic acid) prevents the precipi i tide the
pol y(2-pr9,0§ee+rdaaaé Wittotreopresact dyveqtiopHtRers | .Pﬂvﬁ‘#ée‘fg‘bmbfﬂ{’ﬂe@ 5
pol y( 2- propenal, 2-propenojc acid PheSioBERdiceadidl) eomppriging. the
Still prepapaibhtion oﬁeor@pg&HPES@ériJB&&ﬁg"S’P@gé%" gﬁlﬁggibc su_rfa)c.tg ﬁrcé) }%ﬁ@%& s
ani onic surfactant m f inthresnzg o Aipropeagicyacigy|
di sodi um Gedhed St%pioxrfg—gscg\ﬂag%g Fgﬂsﬂl(f@gp%y) bepr{zene su f@ﬁ lgﬁ;pg s
di sodi um §X ?i S4dif§ QA SidaRPrbempound memtanindsend Of RS 0 % Fon may
furth C ﬁ% i’sing“one or nore phenol . The phﬁ\n%I nwep&tignp%@wyéerphﬁfeol w O
lP onﬁ }‘oéﬁhggubg@qugmlqmaicmﬁfymghéh@oﬁﬁwppi il Ptyhel‘r}"| corrpriﬁsespone| 0£ nore -
of ethylene diamne tetra acetic_aci a nple, pohyBepropenal, z-
i sot hi azolhydmpobindrgrps a?faItG%h%ﬂ?,rﬁl? hgor*ég%@dsi%'!f%n ext?i@ b&iqti ng a_
synergi stic increase,in %@Ht@pﬁé&ﬁitﬁﬂm@@* itNé tpoly (Theopen@o 2rRTO8 NRK2HE an
enul si on. PIPEHGECEN 4RHEE W (T The present i nventjon,t erevré S, Brbdd pH
further pro%%iﬂﬁ.@ LhgHus & §faridh ehealsolutiogeli ernpegyRPHY i IRRIHC
antim crobial uses, tor dermatol ogical uses, or for use as a feed additive.
~ ~ ~1p %angé. - 6/1 BEST MODE(S) FOR CARRYING QUT THE I NVENTION It has now
been di scovered that nodifying the preparation of poly(2-propenal,
2propenoi ¢ acid) as described in both WO 88/ 0467 Gevdrtedp! e
1 b in eaoh)srdrubsonesiprevigitagiobuine PO (R-RIPPeH d%bq%g?(%g%@ﬁﬁ%ﬁg the 5

pol ynmeri sation, produces a polynmer with nore discreet crystalline form

whi ch ai dsatrpgd¢@v@by and subsequent drying, and in solid or in liquid medium
has | ess contam nating and slightly odorous oligonmers, and has h{ﬂ%t[]erti
i nherent rate of ant] gﬁﬁm{q ﬁ{ay‘?‘@éia‘ﬂ snionkesurtactapl. e TheH eG4 tant 15,
has now bebh® EEHYC {GPAt I'l st "basi ¢ aqueous corrpoi[ig}ign?cggga'mngeme 10
pol y(thlrog,e%@flaﬁlyz-gg\@@gnoifrorraceitberars@ Hdsiaurylc Sy % I oCl a| : "
nevert hel ess) the conpostions are pregi unst ddytaudfiophenoiygs

f ur t hers be@ulfepboxy)t fmnﬂeﬁﬁerﬁ%‘{ﬁ’nﬁﬁg 5@(%@‘%’/\%‘%‘#’&9 ?ﬁvyshygdr oxyl ion
concentration) of such,conpositions/solutions increases their chem cal
stability, b@B@ﬂ%?‘-"gqr@&%cti vely, it has been found that acidification of
the conposition to pH s bel ow approxi mately 15 pH 6, cause oy HON
of the pol y{ 2rB%GREBRtNe RvBnpsarnecoatiofs P enolsdBan &R %‘ﬁ‘?ﬁ’s S Qﬁﬁomtg?{?hi s

precipitation can be avoided until  approxi Al 318e (ghenobiepreferabhol d,
| ess hydromwly(Emnopmweﬁtn’fQP?W?,aO@ &' {tanngéah‘?\saﬁgh'nm%ﬁ ng in a/ni ch the

pd y(2-propenal , 2- proPenoi c acid) is first dissolved in dilute aqueous
base, then CaPRIMIPNENPHact ant added, before the acidification. 20 Usef ul
anionic surfactants are either sodiumlauryl sul phate. ("SLS) )¢ L5Qdbum
?Scyl I égﬂ f|ﬂﬁ$‘ﬂ.}?ﬁv)e)rqgﬂﬁ%€théulh\f€fmm tm@ommﬁmquhpwtgm(tgg P%l))(EcHr;:i i y f
ecy ophenoxy enzene sul fonate in equal .wej W B8oMid Additien o
pol y( 2- pr opgrapknoi2-guid)perfissity sioren forrg ime s&%&%&gﬁgqsﬁtﬁ? sBi mportant to
mai ntain this order of ag.gi tion, so that the poly(2-propenal, 2-propenoic
acid) is ireurfastamiand aCPSFANY.f ore the addition of the 25 surfactant; see
Exanple 2 hereinafter. This apparent interrel ationship between the
negativel y char ga.?lg ARG Sforkd @ B VitiZemtiarpeths ,COPIRRLWIM oF jits d??rteéﬁgd
ani oni ¢ det é‘r%en IS surprising since repul sion be{h"éeeébrﬁf)‘@si{iér'fecmﬁﬁgie@ on
the speci esz@ulcfotiial exqpieity,edne method of preparing

25  preparation of the poly(2-propenal, 2-propenoic acid) '
Alternately, the method comprises the

in the presence of air and/or

oxygen, with or without inhibitor.

subsequent making of the composition of poly(2-propenal, 2-propenoic acid) into

a basic composition.



v, it . S~ ~t i~ rti~! 1 ,".. ~ - VL V+e.j ~., - It has
"'now been found that basic agueous sol utions of poly(2-prop3?al, 2pr openoi ¢
“acid) kill mcro-organisns nore rapidly than do acidic sol Bog€rgﬁ@§he
polymer. This discovery led to the furfger finding that fornulati of
nore stable, acidic conpositions containing poly(2-propenal, 2-propenoic

acid) and 5 preferably, anionic surfacta disphink)tetre aretle
basi ¢ andPhefeally nbeeraad CradPid \Syoré%gf \meof}gilgrfn%é igﬁl y before use as,

for exanple,, either a _disinfect ndéehizoliheeat i ancanglltarajgebydeydbeve;
see Exarrp?@‘dloahgq%?rna?f%@d?’ fecf @gésndi’ow been shown that if a solution of

pol y( 2° Pr 8pERAsitiof dXHARRAY G YA gIsho intof etsecioramdinieroR I REHYH wi th ani oni ¢
surfactant’"I's acidified, a surprisingly stable 10 enmulsion is forned, and

in this heterogenous system the poly(2-propenal I i GivHereb the
hydr ophobgmeﬁbﬁagoﬁiﬁfprmaxﬁé@@aﬁﬁ ewﬁpﬁg%riﬁmo?%ga%ﬁf %ﬁﬁg?p:fﬁwhyg;{‘égy: _

ions in the hydrophilic se; ub rthe & ol is
parti c@l atihg oderr af t,heap}aé)q S@Hﬂ&?@\@gﬂ?éﬁéﬁ féqfvaﬁt h t}?g pol y(2pr openal ,

2- propenoi ¢, ggi bl dewchpen shown that the inclusion of phenols
addi ti onalgoyllya(?cpqéﬂ?%%i g psfgr act antmz i n conpositions containing

pol y(2- propenal , 2-propenoic acid) allows further acidificgt e
conposi ti offe Rehpositany mayeexipbit aedopedftransedeians) (B 8g%¢1;qq,‘b%?gﬁ%éed2%isc
acid) ie. further chemcal stability wth res HeY Srenercel oh palyd2-or
base is aahéighé@pnmeﬁiﬁa@bltﬁezc%Pé?'H%q t‘i}a\(“'r(."?i %%%h@?t i? hg@s now beetg_ 20
shown that if the,co Lt onac il HEoleelidat veigttpeomapositopmgiefniéhci d)
only is fiF?r@PP?alslszf(r‘}',Bgﬁ@E; %Hi@ﬁpomé#%w About 11 days at bo%lt ﬂl—{ 9, 421;&' an
aqueoqﬁ al ka| L 86 cBRdigem. Tebasmstesraagentimay R @i £F 0O &' OGM TR and
t hen phenol "precipitation will not occur at ,all, upon acidification; see
Exanpl e 2 &ienainatd ted octyl diraethiibRraBiBADEMRAACt hat co-formul ation of the
conposition containing poly(2 25 propenal, 2-propenoic acid), with anionic

surfactant, and optignal .y with i aspbeam forpdehateogical use,
conposi ti ol GRe cfﬁr%rcg\}ﬁﬂé'gvei‘t'ggnt%?nﬁéug awtoiY\r'ﬁ grBobi al film ugon subst r,at es,

. . . . [
after appl i ca i EGfeskiag a Féaudr bithe presesce fafmalt(grrroperal,

W t hout th%gggg%% %llh}g\;eczéa?ﬂg filmis invariably discontinuous and hence
only partigidperiob€d).s the substrate, -antimcrobially, It has now been 30
shown that these filnms retain noisture, facilitating their protective

anti m crobi al L , = 35 d~ P odfbhvekhiBas the foneptiahsdf a
cont ai tb a Vblagothes fﬂﬂﬁb&&]éﬁ? W?%%Anéfﬁqgctcg ﬁeﬁ'r pHdependent anti ni crobi al
activities, tFr j LPpidhieseormetbatidtees may be increased as evaporation
t akes pl ac&?ngigoggh%rﬂgmld hereinafter. It has now been shown t hat
inclusion of anionic surfactant in fornulations 5 containi ical
pol y( 2- pr openalothér- formpehte inusndpn, F%P@H@é'tmeieﬁpgﬁ%wgg? dse{rggﬁl?qu to

hydroxyl ion andlor base; see Exanple .3 heteinal tgs .rebtit estheoprdseane stfown
that pol y( 2spr eehls a ?—eﬁfr@&ﬁ?ﬁ%@gg@ﬁ%ﬁga%@%tb%i nthe W, and that a peak

about 268 nmu(%_s%{héeg]gl é_ep%ﬁ@ﬁacl@éicgbsorpti on at approxi mately 232 nm
\ A

correl ates R i'S'a’'convenient nonitor of the 10 chemi cal stability of

po(y(2-propenal, 2-propenoic acid) in basic agueous. sol uti ; ;
G a1 bt v (Taaichrdutus Wal tle pragerhdevamsanioere SHORIdERt AJUpgus EEymerie

ani oni ¢ surfactant andl ar .ethyle i am ets. ioic (A& Aand aanm doayzahicar
its salts aamthI'éomoQ@’Fpﬁ?‘R%nBP[}Zﬁﬁgﬁé@;&‘t héeﬁaﬁtl r?l%cr ocgi&al properties of

composi tions_cont ai nj : dorer BBhdbiz- graypsnovberin dpteraghon
Exanpl es 4 %Q{Hp%u%%réec%}ﬂ%&p& I.%Iey@ e RpIop | "+ o the poly(2-
between the hydrophobic groups of the organic compound a

propenal, 2-propenoic acid) prevents the precipitation of the poly(2-propenal, 2-

25 propenoic acid) at pH 2 5.5.

Preferably, the poly(2-propenal, 2-propenoic acid) does not precipitate at a pH 2

3.5.

Still preferably, the organic compound is an anionic surfactant. The anionic

surfactant may be chosen from eii_t}er._sgdium_ laury! sulphate or disodium decy!



It has now been shown) further, that not only is the antimcrobial activity
"increased - but surprisingly, it is synergistically increased by
“incorporating in the conpositions containing the poly(2-prq£3n§b
2-propenoic acid) either, EDTA (andlor its salts), andlor phén g,ﬂMAdlor

i sot hi azol i nones, andl or gl utaral dehyde, 20 see Exanple 7 hereinafter. It
has now been shown that inclusion of pﬂ?&(z-propenal, 2- propenoi ¢ aci d)
decreases the notorious odours of conpositions contajni ntinicrobil
phenol s) @utibphoxy) uttenaedehypddongice ERGMEISOWIMerdY !a?ft@t%.cylst" fRRRENIN) been
shown that the surPrig%ng apparent interaction between the 25
negativel?e@ﬁﬁﬁﬁﬂﬁoﬂﬁ ol s and the negativel y-charged ani oni ¢ form of
pol y(2propenal, 2-propenoic acid) is nore general, and is thought to result
fromthe {pt %Bﬁfb%bﬁi%n%a%hﬁtﬂbf@o@%ﬁ& oB@rdrirape pheridle Thesiearidl veasbeci es.
Thus, the I'. "_g_ presence of poly(2-propenal, 2-propenoic acid) in an
emul si on giphenyhshdddlsunscreen octyl methoxy cinnamate, or octyl dinethyl
p- am nobenzaate, is shown to prevent the migration of either of the

th h nbrane whj ch i Jode( f he .skin: le 8
et o af 1 6 onedate ol 61 Bvaipay dhe carsposi st oaEnEss BoexonreEl ©
i d . _ t t Lol o r
PR e e e e R e S

sunscr eengRgRAldehy8s, PlehEsmpesen Eibiety aphaTebisticinirebse és antimicrobial
trans-dertral mgration of such constituents, in dermnatol ogical

pr epar at i activjtyi nto the bl ood-stream 10 It has been shown further, that the
peak at 268 nm and bel ow provi des significant UVC absorption. UC energy is
greater than 50% of. the enper in light (Lide, D.R, "CRC Handbook of
Cheni stry B‘?\&OW&“@E‘"Wa&& %?%@é’!swgrd edition, 1992-93, page 14-8) and is
in the wavel ength to which the skin is nost sensitive ("Harry's

Cosnslg COf0g¥carddr h ki vBntlon MagreeisEdiyl. furtbbe pradded héPubkiafhi ng
Co. nﬁtrgc )inl\gc\},’\(/:c)\r(%erirl\((% %thb;@ggeggg‘) and whi ch induces cﬁgn es that alter
the structherabavie @Ninsd{deampostions tardntmiorebid uses: far desmritiegigal USeS) Xt
Publ i shi ng Conpany, 1986, page 162). Thus, it has now been found that it is
an advantgﬁésﬁ@ﬁQJQQ%ﬁﬁqu%(2-propenal, 2-propenoic acid) in

der mat ol ogi cai sunscreen preparations. 20 It has now been shown that

conposi tions containing poly(2-propenal, 2propenoic acid) and containing
only polyneric ingredients {eg, polyneric solvents/enollients andl or

pol ymeric surfactants andl or enul sifiers) and/or volatile ingredients
provi de conpositions for dernmatol ogi caf applications, free of any
conmponents which, after spreading on the skin, may mgrate trans-dermally
25 and into the bloodstreamto cause toxicity, allergy etc; see Exanple 8
hereinafter. It has now been shown that the fornulation of such
conpositions (eg free of conventional surtactants) is facilitated by the
surfactant properties of poly{2propenal, 2-propenoic acid). 10 It has
now been shown that poly(2-propenal, 2-propenoic acid) has the capacity to
absorb free-radicals and this is a distinct use in dernatol ogi cal
conpositions with a view to m ni msing skin-damage brought about by
free-radicals: see Exanple 9 hereinafter. 5 It has now been shown that the
nmet hods, conpositions and uses provided herein, apply to all conpounds
described in WO 88/ 04671 and W 9G138186, particularly those conpounds

whi ch are hydrophilic andl or soluble in agqueous nedi a; the nethods shown
herei n of keeping these conpounds in solution andlor enulsion in aqueous
nmedi a generally facilitate any desired chem cal reactions 10 with these
conmpounds in acidic nmedia. The invention will now be described with
reference to a nunber of specific Exanples, each of which should not be
construed as limting the scope of the invention. In the follow ng

exanpl es, reference is made to a nunber of tests as follows:



15 1. Biocidal Test Dilute sanple with sterile water to obtain required
“concentration. Weight 19.9g of diluted sanple into a sterig Q and
“inoculate with 0.1 nL of 10" - 10e suspensi on of Ps. aerugl o) 62 x.

| medi ately transfer 1 nL of inocul ated_ sanple to 9 nL of |etheen broth and
vortex. Plate out serial 1 in 10 dilutidns. Pour with 20 tryptone soya
agar. lIncubate 3 days at 37C. 2. Mninmal Kill Concentration Test Mke
serial 1 igEST dibDE(SNEOSt CARRYNGIQUTIH INVENTIOND. 850% sal i ne. Add 0. 1
mL of suspension of test organismto the dilution. Incubate at 37C for 24
hours. Subculture 1 nL fromeach tube into 10 nL sterile nutrient broth

pI us TV\EEN 80; 25 incubate at f aration of oly{2-propenal, 2- , ~,
,r + It has now been di covereos@ r@&@é}r}#l ci ga‘?p Test p fl(rﬁ? o‘? spor e

suspensi o 6)2)) thCWO $8/04671 &and WOn%/BB@@I(EKaI@@l&)f
t he sanpl }r8§en§ongt§dgﬁ Iéeéjggig?‘beéa andovortex | medi ately renove 0..020 hrrL and
add to recayepy duon) hbyr epeatrrsntly n’egbblmgt@x %lhdaFW@ﬁbQNég%ﬁ 9y o€ 4 5

days. Confirm by "heat shock" to all t sts
| nocul ate mlwﬂen@atg:raﬁ@me&e% PRI W ﬁsq %ﬁgé Sﬂ%gamﬁﬁrﬁg\%'gﬁ%?ﬁsger

(cfu 10" InL und 2 S 2PGn d4medaanphas desst i on
to slide. A 9\6%/1 -ﬁu S\éﬁt% f”({r?i[ng %kaqlgl?(grtgs at 30C for 72 hours, -

Soni cat e tér@ur}éﬁlhbeén@dhgﬁﬁy ldﬁdboml@aﬁlgoms oandrivash higheinehaieat sate of

per form ng serial ™1 in 10 dilutions in agar and incubate for 48 hours at
30C. 5. I\/bahtfmech@Iesmyltys;awsEmp'eAblﬁ'ele'ﬂﬁ ®f culture of test organism (2
Xx 108 - 2 x 10°i) cfulnm containing 1 breast to 3 nl of test solution. At 8
m nutes, subculture 0.02 nL into each of 5 15 tubes containin recove{\hg
broth, andsyaist Bsw basnitietied ahaBWhist basiteaheenss COMPSSHIANS EYNIHANG
Pon(2 propenal , 2-propenoic acid s di (N eous
sodi urocar bape-propenal, -pEPeRCG %%)FH ?%@@ﬁﬁﬁiﬁ %ng/?r'ﬁ@/og:?d aéb g\(%%\/\é&é%ngggur ed
by the W nethod. 20_Th q o}t Hasomigthef bpehyshems) thate
fol | owed bwmﬂggbqr?a%ﬁ?egﬁ)@%?gbo\% b}ﬂs%\l}lé‘eaﬁ(%%gﬁ 568nm and the appear ance
of a peak p g\%r”n%S V\?ﬁ. @l@wllngncﬂneat he@Rxdyl don 0.C@PEEBBRIRMONOE BUSH |
' (a)

-12 Exa t h hydroqui none, open to ai 2 i ent
t errper at ur eomgbsmon%@)mana Ia@:ﬂe@B@ﬁ ﬁh@wscpf&mlﬁﬁleétﬁhl' i %qqq(t?r-gro;&%ﬂ&e@”'ﬂ

hydr oqui none added to 59 heaker Xih‘fd%@l a
fume cupboBfg P eﬁﬁd(OV@?'gh @%@ Q{re‘?gg% r?gg@gntlgggﬁr?y Theanpp$o y

agueo SO@W&%@@Q%P.@%%M p/@ﬂza&@f:dnapzmmpgnbmmﬁi to 16 5 -

11. 0. ol utTon i ately turned a yell ow typical of the hydroqui none
anion and, within a mnute, the col our had di sappeared and the cl ear

i?;gt ialolni l;gch Béncu e %@H@ r%léaﬂh@b?e&ﬁi&fon SHre bk pVicidddaniiif agprokimagely
pH 3.5 (ie. over ten-fold, less hydroxyl ion concentration), by a method of
formulating in which the poly(2-propenal, 2- -propenoic acid) is first dissolved in

v dilute aqueous base, then anionic surfactant added, before the acidification.
o0  Useful anionic surfactants are either sodium lauryl sulphate (“SLS") or disodium
decyl (sulfophoxy) benzene sulfonate and disodium oxybis (decylsulfophenoxy)

benzene sulfonate in equal weight ratios with the poly(2-propenal, 2-propenoic

acid). To be effective, it is important to maintain this order of addition, so that the
poly(2-propenal, 2-propenoic acid) is in its anionic form before the addition of the

o5 surfactant; 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.



10 began, and appeared conplete within 15 - 30 minutes. The- peJ YITREANS

" precipitate, poly(2-propenal, 2-propenocic acid), was filter ed* and (edfed

wWith water (250 nlL), dried at roomtenperature upon filter papers for 2
days (yield 25.2 g) then spread as a thin layer in glass petri dishes and

heated at 40C18 hours. This healing._was continued at the follow ng

schedul es: 50C115 hours (then ground), 15 65Ci14 hours 70C12 hours, 75Cl118
hours) 82' G4 hours. visaged t thi ﬁbmled up to
i ncl uddt I’@@ ntJWeb@?@pf/@}i‘-@éj é’i‘él b?fb‘g ggugﬁsolsleall% I@dpaz&b?/ nor %frﬁpr d
drying. Typical Q‘?nér%srlé dil Qhanldc( 3cidiopeiutibns 2f phepenoi ¢
acid j FW& B?'Eﬁ@akﬁ%&d%g%m'sﬁ g

strrrrngi over 15-30 mnutes, to a 1

% W w WESS 2Pnigodisebvesr lsah & dhecfudhebrflr(dllm@ bt} f%ﬂp'éF'Ptﬁ ore

requir Wt h hydroyui none; cJosed rsel e t the
regctlQﬂatvtesﬁﬂndrwasorgp@&gp@%r@@ta_mﬂgt P Zatapet 2beBis, RogERe”

sl owl y- f or mi ng preci it n %epﬁﬁdeYb@BbCSEadl mm:eyl el d
25.8 g, prgf.erab IOHIB &a%}g\@lﬂ %UY@%U%LS?&? Vt\f’%? hout hydr o4ui none; cl osed

vessel rﬁgrea%% ér%bra(lg) ac@qg:emmwdtemtbaiomeusasantqruéé%f”Pl?nde'm% feaction

vessel S a stoppere litre flask; this resu I ne

pr oductdisinyéathat 2id/or gnt@egtiwltqt@wrar?%‘r%ﬁﬁ ﬁ‘aﬁﬁxaﬂb"ﬁ* g Zr{%érr 5 As
above for (a), except hydroqui nhone was excluded this resulted in a
crystalline product - yield 26.0 g. After days at ro rat%QF) t he
di | ut ey $APhER kb2 SHowhvinat ileareplutinn of GeldL-RFPPERE! BEO S &61 (b,

wer e tested by the Biocidal Test. .The 10
Tabl e 1wblfctnlcc{ntalh5@ phﬁm@nwtf‘oer'?’r?'h‘ﬁ %T#%%g#’h?ag&ﬂ M eu*%slﬁ@ggtin?gut es
~15 m nute 30 m nut es thel prlmﬁena 301
(c)'® oxamy 'Ci'}i%) 8”‘2&%‘10%@ 'Fd?‘??&&%ﬁ 1x105gg?néxarrp?§w( i ri es of
Lot "BicperaRispth b ?ﬁgtzﬁb'zrzttrtff??w%‘fwgz ot eter)
shown i py Thblleydzoxy!l iong.in. the, hyCﬂFjDPh(f' phase, Qeéﬁgﬁpﬁ‘Q? 1£er_r§§15'e. ;O po-

ymer SuIer 225 a&%e/r\%tlerngl)grt &lia W’l?se%,s%rn‘datn' BRual weight ratio with the poly(2-

propenal, 2-propenoic acid).

15 It 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
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-propenoic 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 films retain moisture, facilitating their protective antimicrobial



at 3 davspH at precipitationl Ol A-2nl4nl |-heavy precipiate5. 5l Ol AQ. 49
"G4l |-Clear3, 5101 A0.4g D-4nl 1-C ear3.51 Orl BO.4g D-4nL | icl e;a}gj;gé,jSl OrL
" A0.4g E---clear<3.5/OnL AO.4g E I--0.2g F ~enmul sion<3.5i OrL AO0.4g E--0.4g
Genul si on<~. 5/ OrL AO0.4g E--0.4g Henulsion<3,~ A - 4% ww polynmer in 4% w w
sodi um bi carbonate, freshly prepared. B - as A aged for 11 days at room
tenperature. 5 C - Aqueous 4% w w sadg um | auryl sul phate. D - Aqueous 4/

w w Dowf ax 3B2. Decyl (sulfophenoxy) benzenesul fonic acid, disodiumsalt. -

Oxybi s (decyl benzenesul foni c aci d) Lsodi It -wifich E®aétaxtha2 pH-Aqueous
4% w wapbvitigs. 32 thay als%e%%ﬂta'%‘sgl ?%I%H%nggwoa%nzenesul fonipc acid, gﬁl sadi um
salt. -, - | S nzaARss| fheni i weh dhesdiastivitiemsay be ipcreassdi ci de A
- ort hgﬁﬁé’%ﬁﬁkgﬂéﬁfﬁégﬁum salt. G- Dow cide (orthophenyl phenol), 33%
Wow, iy csaddratiltarddisiase) sed exampbyd hgreimaliely - 4-t ent - anyl phenol , 33%
W w, in sodium hydroxi de solution, 66%wWw. | - 10%wW w acetic acid :

sodi um hydr oxi de buffer, pH 4.5. Exanple 3 20 (a) A solution of 2% wW w

pol y( 2-{)r onenal, Hadi QPRI ehacinblusion 266 winipriquewtactandiih mcERHES IPASe
cont ai r{ r\'b 2% W w sodi um | auryl sul phate at. anbi ent r{é‘ﬁl %ﬁgm%)éﬂ %iﬁ@om by
t heg WV dopgaining pelyi@meopeasl <-pIoRenaSaFid BT STt Rac Sod! am T adr y!

sul phate over 11 days| 38C. 2 laut Herd% W w pol y(2-propenal ,

2- pr opdndiysiraxyidgn @ déf%a%%' gaé%@p@ggﬁén@m Caer bonate containing 2i Ww
sodi um | auryl sul phate, acidified .y ,, I 1~ v | -15 with hydrochloric

acid to pHS, was shown by the est i - t BesodsSial el on

wi t houtit thas sodi Deen Steyn g’lﬂtﬁﬁi’ 'WQQ%RQP%%(;%O@%@%%HM ure. 5 Results

are Shol\_/J\G iariana{?\la? g: pgg@l Ebdut 1268 Inrh, MsLauns dieptaced by absorption at
approximately 232 nm, correlates with and is a convenient monitor of the

10 chemical stability of poly(2-propenal, 2-propenoic acid) in basic 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-propenaic 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 paly(2-propenal, 2-propenoic acid) either, EDTA
(ahd/or its salts), and/or phenols, and/or isothiazolinones, and/or glutaraidehyde;,

20 see Example 7 hereinafter.

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



HAbsor bance Ratio A232 p'268e anpu y o Sul phate (2%
"W w) pChr s96hrs264hrs3(a)No9.8 r 10 _3(a)Yes 19.80 1. 363(b) M05 001 05- t3(b)

" - _Yes5.00~- Exanple 4 10 5 Table 4 cful mL Sanpl el minute5 m nutesl5
m nut es30 m nut esControl 3. 7x1065. 1x1059. 2x1040pl us

EDTA3. 7x106000( O. 2fi 9% pl us SLS3. 7x106@.7x10600{ 0. 2~~r) A series of tests
war e conducted to exam ne the | npact of the incorporation of EDTA or SLS on

the antimcrobial activit 2% pyape vV
2- pr Opem@IS@n@%l Poh@gLﬂrPée’ Oé)\@@\g'%% %r)es are %‘\%ﬁ fhﬁHTgﬁ eU ; (-,

\M w s 0|%ﬂsgﬁe%q bsgd ﬁéﬁhofy cmhaYnéte dr dctyl fimexaip- d&ntrﬁmtentoamlhsasmmn of 1.5l

proopena prapenoic acid) in 65%w w ethanol in
wat er Wgs,reQBReIHRdmdration of eithendf thersunsaraens tbfom@\mmf%wh' ASwat er .

Firstly, inin wvotests on_huma p]ds as.a skigp rﬁ{ ults
h riatelef@Athes ki %H@Pﬁ]"e& PERARNS i gﬂ” 'ﬁ F%"tsd &
?'\’gm:a‘; %e'g 2 % eg;o " a5 traptRska Fals @o38rmﬁghmb&bdaae(a)
1. 58 wi }5 erdl 2R RS 7%

est) (b) 65% w w et hanol in water

(Contr 8536* égaﬂqgk@,tgAahd/@@uaMrg)/ ~C andlcs] (anageumttxs) and/er oipdetian5e04/a8100
| 450t 3 efore applicatio

2 1
r espectinflammatidn émramglﬂﬁéféﬁeifbﬁgaﬂ’é %rﬂ)‘ge%épﬂ'&%&r@ 8% %geng which

results from trans-dermal migration of such constituents, in dermatological

preparations, into the blood-stream.

10 It has been shown further, that the peak at 268 nm and below provides significant
UVC absorption. UVC energy is greater than 50% of the energy in suntight (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
solvents/femollients 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).



Tabl e 5B Oroanismnitial Count (cfu/nLl Faction Negative o
" TubesS. aur eus7. 0x10" 5l 5E. S
" colil.6x1051 SPs. aer ugi nosa4. 6x1051 5P. vvl gari sl1. 6x105I 5 % . u. -17
Exanple 6 A series of tests were conducted to exam ne the |rrpact of
pol y(2- propenal , 2propenoic acid) on the odours of conpositions conataining
phenol s andl or gI ut ar al dehyde. Resultqy are shown in Table 6: 5 Solution A -
1 g poly(2-propenal, 2-propenoic acid) was dissolved in SO of 1 %wWw

sodi um car bonat e: SoI ution Ay ' rodedl t apasipdi um
hydr oxi W& 1asBOWiRags §iaawi! ﬁh%ﬂ%@gpm& el e?lgr g@uﬁjﬁm&m%%;g;:f
| utaral de | S8 tm:t s lUhefermatoiogssd Iapm Wat er 1
gt O S el TR RS el i St
t

odour Solyhi anview tatrenitBsingnskinaienagmdurtant @aokh reRige é@‘sut? $h B +
Solution A15 minlittle or no phenolic odourSolution C + Solution Al5

m nnedi Emm@@ﬂefBIWﬁefatl ng odour Exanple 7 A series of tests were
conducted to exam ne any synergy bet Ween the antimcrobiai activity of

sol utions containing pol y(2- naI F noi_c andl or
pherpl sit Hrdhow Hesot sticawroliiah @et GP q%e* ?Ig‘ﬁbgg E’%‘ﬂagdlﬁla@” If the

M ni mum Ki | | entration updsay ga/ga,gmaamdxtwr@ 96/38186(1 B are
a) b anapPrly rtesﬁictqqm%}’ dtsshgiﬁsgﬁggf)(g !Hsj synergy ("S') upon nixing A and B

f alm+ thitth >dref oydrephicggnd/oTaelglipl iBwAAEe3S ut i on
:Nere teE?alb‘m&a”’%ﬁ’lég?\‘ﬁ ?PWU@IQF?F&CIOHCE;%U%DH Tth gaye ?éﬁ&gprtls >
shown 'ﬂ’\é’fﬂé'@\e?meﬁajﬁsesmmhem phkeerisdithess ﬁompoﬁﬁ‘aé' ﬁéﬁ‘f alr eu

P E. i P. B b (2]} ~
3532533%%121%3?@538@5%@%’4&3 ssry” el ohl g ddfen chlemiédlcreaRabeer
| POl YL T - A AARANFRA A SRR AR |

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. Biocida! Test

Dilute sample with sterile water to obtain required concentration. Weight 19.9g of
. 8 ,

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 0.1mL
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 pius TWEEN 80;
25 incubate at 37°C for 24 hours.



1542125 ~22 i Experinent 2~. aureu SPs. aeruginosakE. coil P, :vul'gari sB;7
cereusC. al bi can sA. ni ger apol ynmer 40625bgl ut ar al dehyde80155npol yner + =

" gi utaral dehyde<20310 JS>63apol ynmer <10625bphenol 20>i 0000npol yner +

phenol <201250s>1>9 ~~ | ~i il . . 0-. - 19 ~ apolymer625

623bt hi azoi i nonel000 ! gpnpol ymer + thjazol i none625 80S~39 phenol = UOW G UE

A, th~azol none = KA1 HON Exanple 8 The effects of the presence of

pol y(2- propenal , 2-propenoic acid) on the mgration of various agents

across a. mod&pofigidaéfiest wer e studied as follows. 5 Results are shown in

Table 8: (a) poly(2-propenal, 2-propenoic acid) (0.5 gl was dissolved in

pol yet hyl ene glycol 1 Q00 ( 10 g) by stirring at 70C, e odi.um hydr oxi de

mi cr o- paket snk{ o spoye saspersior@f £hSUDLiUS €ar PIGET 2CTH ?é;?@g) %%3(9 rt“ll're% oct yf

th i nni mat 10 g; . d MR j Xt
of (o solupomatdnecalesh S TPRROE RFRICIRG CACRr oeae (OR0 Couar
parts) uhi Lt it 2Ll g b HESRAIAES. YorER@htpinulbatesat 3T frridsul i ng

conposi npoured wth stirring into water (79 g; at room

temgr ahﬁg@) AN Hidat shbtiddp udittestst o 7. {b) The same as (a) above,
except t octyl methoxy cinnimte was 15 substituted by octyi dinethyl
p- am.nobenzoate. (c) The sane as (a) above, except the 1 : 1 m xture of

-p‘ol.yrrpri40 _em§ Il EmesE Padistituted by a 1 @ 1 mixture of TWEEN 80 and
stearic acid: sanme as {a) above, except the 1 : 1 m xture of
polynmeric enulsifiers were substituted by a 1 : 1 mxture of TWEEN 80 and

stearic acid 20 f0L1 QUEd MeCARIPROsRBBASICR. 85 ) subtilus var, piger (cfu
107/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. Moadified Kelsey Sykes Test

Add 1 mL of culture of test organism (2 x 108 - 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-propenoic acid) (1 g) was dissolved in 0.5% w/w aqueous

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

by the UV method.

20 The stability of agueous 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,



- 20 (e) The sane as (a) above, except the poly(2-propenal, 2-propenoic
“acid) was onmitted. (f) The same as (c) above, except the pol.y(2{propéenal,
© 2-propenoic acid) was onmitted. 5 In a special apparatus, the sanples weie
applied to one side of a ~.4~5 mcron cellul ose acetate nenbrane in contact
with, on the other side, a stirred solution of ethanol. "After" 1.5 hours,
the spectrum of the "ethanol" was campared with the "Before" solution of
sanple in the sane solvent: Table 8 10 "yes" = exhibits nmax: "no" = does
not sanple Before After octyl methoxy cinnimate ~ nmax = 310 nm octyl
di met hyExamalé hobenzoate max = 315 nm 8(a) yes no 8(b) yes no 81,c) yes no
8(d) yes no 8(e) yes yes 8(t] yes yes Exanple 9 The capacity of
pol y(2- propenal , 2-propenoic acid) to absorb free radicals is indicated by
each of (f)he With bwilroguinone;-opepitoaly |~ g 'j i;;~*1 -21 Firstly a
solution of 1 % w w pol y(2-propenal, 2-propenoic acid) in aqueous sodi um

carbonate, adjusted to pH 7.1, was treated with tvxﬂ succeszé eﬁddsb&ons of
Fent on’ gyA@AYEPG relonRrarshiegt Cerapesaliis, BEPLbES° SURPAAEOEY qga #5066 vi v

hydr ogen peroxide (3 nmL), and stirred,co fo1 40 obssiered and
the 5 tgistibet ans GedroapInaie 6?’8?%5’ Z’g%%?}%i g’f%r%&l y( Z-W%wg_pgln,_ %-zgwpenoi C
acid), disa red, I Jedrbouivngirred enethardcalhs shemn OichMrabl e
9: bl é"tg’r{)-gefég}ﬁ)fz‘ééq@;r%la}édgﬁgsé% oig\l:y 12.5 g)ye yesﬁitah{%ﬁet{ éeum by
70- 9OCC%§§FSQ%%%§SQ§E[H}@F®U% 21021 9) m&ye\fsoa? OtQ @_ﬂlﬂg ‘5)3 P t ol f OI gzj |
~yesnoCobalt (11) acetate (1 in anol. ; T ahAcl ude
i n sanpTaeNDlatiNOMMmesiatebatur ‘F@%éﬂb&b“’l‘ﬂ@'?é}’h‘?fép?iW%@Elpége@ﬁowa
pol y(2- propenal , 2-praopenoi. Fh s 6o ticeptsalytvedbdcamee ratkycal
aut oxi dwmadﬂ'ﬁ%thﬁé@mﬁH%ﬁ%gﬁ%ﬁgt r at edtb : thgl spelgggogﬂgﬁép of
t he sanpl ] P ‘scifitbdondofaa Rdhites cfyStamnNep ovcgH : y) 15
sanpl e%?gﬁpbfgﬂmmﬂxlgﬁyfgﬁsmym in Tg%{ es 10A, T}%S%&?ge}%%‘abﬁat@esul ts
obt fh negdetjan, bhd dppdaved mgmpjetecuithiBolp oSt TEHEEHer'i romtheé present
i nvention: V-, No~r | A P o/BE06€ dadh) watapr(epemall)c aci d)
(18 g) wely(diyopeDel 4w ARpa 8 ‘i‘%ﬁg%‘éﬁéme'@e o _
dried at room temperature upon filter papers for 2 days (yield 25.2 g), then
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. It 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-propenoic acid) was
prepared by adding 2 g, with stirring over 15-30 minutes, to a 1% w/w agueous

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

(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



cont ai ni ng sodi um hydrogen carbonate (18 g), and then a m xture .of - . ...
" tetrasodi um EDTA (1B g) and sodium lauryl sul phate (18 g) was added, 5tand
" stirring continued for 30 mnutes, after which the pH was adjusted from8.5
to 9 by the addition of sodium hydroxide micro-pellets (approxinmately 2 g).
(b) Part A poly(2propenaf, 2-propenojx-acid) (2.7 g) was dissolved by
stirring in water (63 g) containing sodiumcarbonate (0.9 g), DOANFAX 3B2

(2.7 g) 10 added and .stirri jhued for 15 mnutes; the pH was

adj ust é&) f r ol! -O(? dEogu Seedvesed of 10% W w hydrochloric acid (2.5
g). Part B: Water (27 g) containing sodium carbonate (1.35 g) and

tetrasodi um EDTA (2.7 g). ,15 Part 8 was adde 'W j before
the mi cAsBbevederct) e¥qpt WQFO%'FW%WEP@‘@ﬁ%ﬂ%,& %”5?@%5%%% acéljgdc’)%li ?)?)é g) was
di ssol ved, by stirri . ' $ eV @bhfihe (984t -GAaHaE ND Ry DOWLCI DE A
(2 9); m%ﬁﬁ l{tggg%gﬁvﬁgea%ggﬁéﬁnd str%lgriri ng(p,\jvas co;y??nued for 60 m nutes
to give a clear solution of pH 10.5 which was then adjusted by the addition
of 10% w w 20 hydroc Ioriioaid )a"to a stable enul sion of pH 5.0. The

anti m cdidbi aWVIHIQULNVArQQUIROUE QREL0 Ikt agi ng 38Cl14 days.  : ~~~—— !
_...;:f~ -23 Table 10A Modified K

| sey Sykes Test: Sam | eOrgani s nocul um

fu/ m-, Fracti on ti t 10 E.coli 5. ¢ L I :
585 bPs AevadphRasxceR: eBRgRoNs sasprauded s Tasuie B b ltrdafk 5 |
10851 5S. a rFyg\Bé.kiz? DIQOQSI 5Ps. aerugi nosa4.2 x 10951 5P. vuigaris3.3 X
.CcoOlT4."3 X

1095! 57RfCHHE 10951 5S. a ure us4 . 9 x 1095r5Ps. aerugi nosa5. 8 x
10851 5P. vulgaris2..8 x 109515 Table '! 4B 5 Sporicidal Test Sanpl eTi ne

(hours) Fracty gn Negali¥e 1 HPSHRGR) e Wikt Bmpied FIO6N) ¥hw) Speing the
product of examples 1(a) to 1(b), were tested by the Biocidal Test. The results

are shown in Table 1:

10

Table 1

cfulmL (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:
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~ ~

. e .o oot
"~ cful sfide Sanpl eControl

S..

-24 Tabl e 10C Spori ci dal

Effi cacy Test

coﬁ.ni after 72 hours incubati onCourﬁg‘ of - "_S"aflr__rm?s

“after ( 72 hours incubationll (b)3.4 x 104 ~<10i 3. 4 x 104 < 10 | *
Modi fications and variations such as would be apparent to the skilled

addressee are considered to fall
~ ~ OCR

pol y(

di ssol ving the pol y(2-propenal,
an organi ¢ conpound cont ai ni ng one

2- propenal ,

wi thin the scope of the present
.~2 -25 CLAPMS 1. A nethod fior-the preparation of conpositions of

2- propenoi ¢ acid) conprising the nethod steps of

2

ic acid)

PLase

i n agueous base,
re hydrophobi c groups, and

i nventi on.

addi ng

subsequently acidifying the solution, mhnreb?_+nLeraczicn bBetwaer—t-he
hydr dphobi ¢ groups of the argapi.c canpqypgd and th&e.Pol|YoeRiRRENAl pH at
2- pr qpenBe¥meici d s prggﬁgitetidﬁ_ﬁf the"ﬁﬁﬁy(z-gﬁggggal) gf"f
2-prgpenoi ¢ acid) occurring at pH >| 5.5 'and the sol ytiomr s doRSERIA? |y
st ablie over a brpad pH range. 10 2. |A nethod jaccording to Claim1 whereir
pr ecipttattomofTthe pol y( 2 pr nal{) r,opgnoi c_acid) ipg event eglzat pgH
> 3.15. 30mpAnet hod according '(%ECIairr?1 or 4 wherein t@@cgaaanic conpound
is arl anionic suffactant. 4. A nethdd accordilng to any one of Qlaims—1-tg
wher gFm—ONe or npre ol s| 15 are dddeg,tjo tihe sol utijon @éar 3.5
pon(2-pﬁ8Bbﬁal, 2- pr 0penoi lc_aci d) arior ta gdeidificati-en—>5- ret-hod
according o, any ong, pfp A aims 1 to |4 wharein the-congositiesn cont ad.Ai ng
pol y([2- pr8Penal | | 2- propenocik acid) ils firstlyl stered—Hor—a—time—imbasic
conp05|tH&gL§ri0' toy addli tipn of surffacsrant and aei di fli catleasn. |20 63.9A
net hod accordi nglto any onel of the precedi-ng-{Cai-rs—ierermthe—aniomT
surfactant, ig selectggydron either sodi umladryl sul phateclear di sodi<¥h dedy!l
(sul fODhOng benrene sulfon e._.a_p.d_dlpvv- sedt-epcybt-s—{degcyt-sut fopheroxy)
benzehe syl.f@nate. 7eadE Method according-to G ai%@ F4 tlo SNy e n tH
phenol __i s o-phenyl - phenol.
10mL A 0.4g € - 049G emulsion <3.5
10mL A 0.4g E - O.4gH emulsion <3.5
A - 4% w/w polymer in 4% w/w sadium bicarbonate, freshly prepared.
B - asA, aged for 11 days at room temperature.
5 ¢ - Agueous 4% w/w sodium lauryl sulphate.
D - Agueous 4% w/w Dowfax 3B2. _ o
- Decyl (sulfophenoxy) benzenesulfonic acid, disodium salt.
. Oxybis (decylbenzenesulfonic acid), disodium salt.
E - Dowfax 3B2 — Aqueous 4% w/w Dowfax 382.' o
10 - Decyl (sulfophenoxy) benzenesulfonic acnq, disodium salt.
- Oxybis (decylbenzenesulfonic acid), disodium salt.
F - Dowicide A~ orthophenylphenol, sodium sait. ' ' .
G - Dowicide (orthophenylphenol), 33% wiw, in sodium hydroxide solution,
' 66% wiw. _ . .
15 H - 4-tert-amylphenol, 33% wiw, in sodium hydroxide solution, 66% w/w.
| - 10% wiw 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 agueous
sadium 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 solution without
the sodium lauryl sulphate over 11 days/38°C.
25 (b) A solution of 4% wiw poly(2-propenal, 2-propenoic acid) in 4% w/w aqueous

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



25 8. A nethod according to Claim 1 wherein the conposi tian.exhibits.
"increased antimcrobial activity) the nmethod conprising préeparition” of t he
- poly(2 propenal, 2-propenoic acid) in the presence of air and/or oxygen,
with or w thout inhibitor. 2 3 0C~ 2~~z -26 9. A nethod according to
Claim1 wherein the conposition exhihkts increased antim crobial activity,
the method conprising the subsequent making of the conposition of

pol y(2-pr openal 2. D1 0Benoluc 3Gk LELARDAP s ERTRABHS it stgbiget hod

accordi ng tten € organi ¢ conpound is one 5 or nore
of ethyleng,diami QSIé}tl%hr Jitheat | theasbdiune lbomer s@pkateolovea fhdaps/room
|soth|azoI|nones and gl utaral dehyde, the conposition exhibiting a

synergi sti qehfpera@se. i n antimcrobial activity. 11. A method according to
Claim1 wherein the conposition further conprises phenols and/or

gl ut ar al dehyde, V\/ner eby the odour of the phenols and/or 10 gl utaral dehyde
i's the pol y(2-propenal, 2-propenoic acid). 12. A
met od %%E%?r% §r!}'?1{|1HnéﬂlslianV\/here| n the conposition exhibits reduced
trans- der nal mgratl on of | ow nol ecidtde 3wei ght conponents of the
conposition as a result of the presence of poly(2-propenal, 2-propenoic
acid}. 15 13. A nmethod according to aim12 wherein the | ow nol ecul ar

wei ght —cerpestt+i-phr—econtarms—a SUNSCreen agentAbgd}baﬁcérﬁa{ﬂIQdA@@cor(jl ng to
Cl ai m{12 wherein|the sunscreen agent is eitlher or both of oglyl methoxy

Ci nnamatt%n e0Ct Yl sdidi@hhyeurg- ani nobeizoat e—t5——A—rethog—accordi ng to
daimjl ere| n the conposition, jespecially| Glus Zg d@shrat ol Eihcal | use,
exhi bifts a sunscre@miphgteeﬁ‘a"’/e&\tlwéls a result pf the |presence of

pol Y(Z-pt-oﬁana'r prepepot-c—aci ) 7qg §- A NEL1od [according tg any one of
d ai ns 215 wherein NG conposi ti ofi“exhi pi t's the formadion of a

cont i Nueus—aRt-Aiterebiatr—ftmronmsubsITates;, 1/7. A nethod|according to
Clai m{1 w@=¢i n fhe comY®Sition, espe%isal |yl fay 25 dermat gi dgBGal |use

exhi bits a free-gadical—seavenging—effect—astte TESUi T off the presence of

pol y(2- proggyal , |2- propemoi c acid). 1830 An Aqugous ppbgneri c. conposi tion
conprisi ng pol y(2-propenal——2-preperete—actgh—amnd—@anorgani c conpound

cont ai jni n e on nore Rygyophobiic gregps, Wherein inperagtion between the
hydr ophoblgac&)gr oups of the organic conpound ~63 ~F~ ?62 -|127
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:

‘5
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%)




~and the poly(2-propenal, 2-propenoic acid) prevents the precipitation of
the pol y(2-propenal, 2-propenoic acid) at pH ? 5.5. 19. A conposi Ll Qn,

" according to Claim 17 wherein the poly(2-propenal, 2- propeng)lc,'c Laciidy! UOes
not precipitate at a pH? 3.5. 5 20. A corrposition according to Claim18 or
19 wherein the organic conpound is an anionic surfactant. 21. A conposition
according to Claim20, wherein the anjgoni c surfactant is chosen fromeither
sodi um | auryl sul phate or disodi um decyl (sulfophoxy) benzene sul fonate and
di sodi um oxybi s (decyl sul f ophenoxy) benzene sulfonate. 10 22. A conposition
accor di Byampleifly one of Clains 18 to 21 further conprising one or nore
phenol . 23. A conposition according to Caim22 wherein the phenol is

o- phenyl henol . 24. A conposition accordi 0 23
wher of At fast Commaation o 1t S Wy Seuh SR Bt o 2t it v 23
tetra acetic 15 cd aI BE% o

gl ut ar aﬁé%w‘é ef ' ng% ?rﬂ%ged%vﬂh%%ntrdl%@hﬁh%ll@hlcﬁf

Iting a synergi stic Increase in

antim cr tYeirsdD; irfirf OVBORstS on l’aﬁnam diamgist 8s amykl@nénfdﬁemcal ms 18
to 24 V\ﬁg%éf&l 'ﬁﬁ%ététmésl ?I on is an enul sion. The use of cagg}p tions

accog di pesile stowoene Teble 5, rmcmedtyo the twrfozmu HAMNESoBT SASSE The
use of conpositions accor g to,an i. 18 to 25 for

der mat oMuylitied Keseay. Sghes %ﬁg |t8f5%8§}r¢305|at| ons accordl ng to any one of
Clains 18 to 25 as an aninmal feed additive. 25
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} xrmhc”Y] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] cRa] cR*a] ca] ca] ca] ca] ca] ca] ca
] ca] c™a] ca] ca] c”a] ca] ca] cMa] c<al] ca] ca é

gQ 6bzupkf a\ \/ﬂs%]wm} palycwrda OS] o éﬂl@é{]&ﬂﬂ‘ &5?% ] ca] ca] ca] ca] ca] ca] ca] ca] cal]
c ajc "a]jc ay
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"aVj@, a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca]c"al] c"a]ca]ca]l

cajcals
] Table 5A
t{hours} (a) {counts) {b) (counts)
0 11000 800
2 500 3100
4 500 1600
t = 0 (before application)
t = 24 (2 hrs and 4 hrs, respectively, after
application and hands being gloved)
15
Table 5B
Organism |nitial Count {cfu/mb) Fraction Negative Tubes
8.aureus 7.0x10" 5/5
E.coil 1.6x10° 5/5
Ps.aeruginosa 4.6x10° 5/5
P.vulgaris 1.6x10° 5/5
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U] ] ca] c"a] caljcalcaljcaV]jc a W]c aJc

10 Table 6
Sample 1 minute 5 minutes

Solution A + Walter 15 min little ar no odour
Soluticn B + Water 15 min medium phenolic odour

j 15 min strong pungent, iritating

r
Solution C + Wate strong
Solution B + Solution A 15 min little or no phenolic odour
Solution C + Salution A 15 min medium pungent, irritating
odour
Example 7

A series of tests were conducted to examine any synergy between the
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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" 103%)100 %) h%?%%ﬁﬁ»qj% @yﬁ&%@P& (O)-37{Y:'Y910% & ()-!'Q 0% ()-Z 10
0/ 109& () - z72}A<{Y r"10%” z" & ()-10% & ()-'kL %H0%"E"& ()-G $10% " & () -
10% & (%) 4 YD Y8 fovkid: rﬁolunc&B{Meté ©s108M8! thip-MoTirmoes Kil( foncentration Test, and

- 10% F10% & () - ' {¢ 10%J' U’ & 9%LO‘V & ()-c_=I"1109310%1H& 1o 9
ASMIE_=!!!S10%4& ()-, " 10%4& ()-" 10%4& ()- F10%& () " 10048 ()-F10%4& ()-M
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y5" 10%4&8 () - y210%&' ()-y1"10%4& ( yenckMratidmdsp@IR () - m 9$10%&' ()-m
Y'109&' ()-MLOY& ()- 10%& () - 10%&R ()- 10H ) dB7/ 10lp $10%

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 80 155 80 155 1250
m | polymer+EDTA | 250 500 250 125 3c 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 | giutaraldehyde |} 80 155
m | polymer+ <20 310
glutaraldehyde
S >8 3
a | polymer <10 625
b phenol 20 >10000
m | polymer+ <20 1250
phenol
S >1 >9
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Example 8
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-propenaic acid) (0.5 g) was dissolved in polyethylene
glycol 1000 (10 g) by stirring at 70°C, then sodium hydroxide micro-peliets
(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; equai
parts) whilst maintaining the temperature at 70°C/15 minutes.  This
resulting composition was then poured with stirring into water (78 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 emuisifiers
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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5 In a special apparatus, the samples were applied to one side of a 0.45 micron
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
10 “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-propenoic acid) to absorb free radicals is

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

Table 8
Sample 1 Sample 2
Linseed oil (12.59) yes yes
Light petroleum bp 70-80°C (25 g) yes yes
Ethanol (20 @) no yes
Polymer (0.25 g) in ethanol (20 g) yes non
Caobalt (1) acetate (1%) in ethanol (0.1 @) 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 resuits obtained for the following typical

compositions derived from the present invention:
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(a)  poly(2-propenal, 2-propenoic acid) (18 g) was dissolved in water (528 g)
containing sodium hydrogen carbonate (18 g), and then a mixture of
tetrasodium EDTA (18 g) and sodium laury! sulphate (18 g) was added,

5 and stirring continued for 30 minutes, after which the pH was adjusted from

8.5 to 9 by the addition of sodium hydroxide micro-peliets (approximately 2

9).

(b)y PartA 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)
10 was added and stirring continued for 15 minutes; the pH was adjusted from

9.4 to 5.1 by the addition of 10% wiw hydrochloric acid (2.5 g).

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

15 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

20 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) Fraction Negative Tube
' 5/5
10(a) 3
5/5
10(a) 7
24 5/5

10(a)
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whereby interaction between the hydrophobic groups of the organic
compound and the poly(2-propenal, 2-propenoic acid) prevents precipitation
of the poly(2-propenal, 2-propenoic acid) occurring at pH 2 5.5 ‘and the

solution is consequently stable over a broad pH range.

10 2. A method according to Claim 1 wherein precipitation of the poly(2-propenal, 2-

propenoic acid) is prevented at pH = 3.5.

3. A method according to Claim 1 or 2 wherein the organic compound is an

anionic surfactant.

4. A method according to any one of Claims 1 to 3 wherein one or more phenols
15 are added to the solution of poly(2-propenal, 2-propenoic acid) prior to

acidification.

5. A method according to any one of Claims 1 to 4 wherein the composition
containing poly(2-propenal, 2-propenoic acid) is firstly stored for a time in

basic composition prior to addition of surfactant and acidification.

20 6. A method according to any one of the preceding Claims wherein the anionic
surfactant is selected from either sodium lauryl sulphate or disodium decyl
(sulfophoxy) benzene sulfonate and disodium oxybis (decylsulfophenoxy)

benzene sulfonate.
7. A method according to Claims 4 to 6 wherein the phenol is o-phenyl-phenol.

25 8. 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.
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11.A method according to Claim 't wherein the composition further comprises
phenols and/or glutaraldehyde, whereby the odour of the phenols and/or
10 glutaraldehyde is reduced by the presence of the poly(2-propenal, 2-propenoic

acid).

12.A method according to Claim 1 wherein the composition exhibits reduced
trans-dermal migration of low molecular weight components of the

composition as a result of the presence of poly(2-propenal, 2-propenoic acid).

15 13.A method according to Claim 12 wherein the low molecular weight

composition contains a sunscreen agent.

14. A method according to Claim 12 wherein the sunscreen agent is either or both

of octyl methoxy cinnamate and octyl dimethyl p-aminobenzoate.

15.A method according to Claim 1 wherein the composition, especially for
20 dermatological use, exhibits a sunscreening effect as a result of the presence

of poly(2-propenal, 2-propenoic acid).

16.A method according to any one of Claims 1 to 15 wherein the composition

exhibits the formation of a continuous antimicrobial film on substrates.

17.A method according to Claim 1 wherein the composition, especially for
25 dermatological use exhibits a free-radical scavenging effect as the result of the

presence of poly(2-propenal, 2-propencic acid).

18.An aqueous polymeric composition comprising poly(2-propenal, 2-propenoic
acid) and an organic compound containing one or more hydrophobic groups,

wherein interaction between the hydrophobic groups of the organic compound
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RS () " A /cgljn%%éition according to any one of Claims 18 to 21 further comprising one

or more phenol.

23. A composition according to Claim 22 wherein the phenol is o-phenyl-phenol.

24.A composition according to any one of Claims 18 to 23 wherein the
composition further comprises one or mare of ethylene diamine tetra acetic
15 acid, a lower alkanol, a phenol, isothiazolinones and glutaraldehyde, the

composition exhibiting a synergistic increase in antimicrobial activity.

25.A composition according to any one of Claims 18 to 24 wherein the

composition is an emulsion.

26.The use of compositions according to any one of Claims 18 to 25 for

20 antimicrobial uses.

27.The use of compositions according to any one of Claims 18 to 25 for

dermatological uses.

28.The use of compositions according to any one of Claims 18 to 25 as an animal
feed additive.

25



