:'e3ezP6+zM&&' | (4(*6*T6+72T23 OCT 2002 ' "POLYMERIC COVP EﬁD %ET

G: FCRI\/ULA ELD OF THE | NVENTI ON The present 2 tes

"to pol yner W‘W@Wﬁ and nmethods of 5 formnulating sane sal d pol ymeric
conpounds pol'yacrol ein sub-ynit in al dehyde, hydrate , hem - acet al

or acetal form"&H¥"having biostatic or biocidal pr opert| es. eu“mm “mu“ “mﬂm\“\

particularly; the present invention is directed to conpositions

the abgyggnoted polyneric conpounds and the biostatic and/ or bioci dadoses

of théSe conpositions. 10 BACKGROUND ART The broad-based anti m crobi al
properties of polyners having the repeating polynmeric unit: H CH2C~ O "H or

this u ek \ I nted by the
15 1 or n AMERE CPNPRENRS ANRAETROTY QB EPRYHEAING A "0 1 or
~0 O ~ . C~ T Q02 -3 kills a chosen quantum of vegetative
nicrolﬁgggggﬁifgﬁgbga§¥iggglnutes That is, the antimcrobial activity of
t hese f bi oci dal and qU|ck. The formul ati ons descri bed
herein are substantially ainmed at these goals, but often achieve nore, for

exanpl.e killing even extre resi stant bacterial spores within 5 the
B flaud

frequéie sPA@SERt diyerignhsalades For RAYTRER SPTMRAUNGS- FNshemginoas efopenoi ¢

et 1 SpiRelinds4hsSot RaRmichic b apB AR SRR ACbuREAIAR e LPRTR | nat

does merwwdfatdd rAgmacetgiaot snataﬂ dsim exmeliplving bieetaticher dlwvigal

St and%rrgSertles. More particularly,the present invention is directed to compositions
containing the above noted polymeric compounds and the biostatic and/or

biocidal uses of these compositions.

10 BACKGROUND ART

The broad-based antimicrobial properties of polymers having the repeating

polymeric unit:

i

@) H

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

15 formulae:

H H _H RO Ny
pe
n H

OR RO

H o o7
or
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10 It is one object of the present invention to provide rrethho'vdg!@%r ZOOZ
preparing conpositions containing conpounds of the type described by the
"prior art and in particular poly(2-propenal, 2-propenoic acid), and which
are useful disinfectants and/or antis8ptics neeting these standards. It is
a further object of the present invention to provide a nethod of preparing
15 POl WIRE & QIELER! o ARGy SR Sudiaive RirbldaARind Rithir odeRidlaneRats! N the
above nentioned prior art for use as useful disinfectants and/or

ant i seghecantirhicrotsiapastivityl off tnesberonuhstidnsmushdepbiesetal anaveuitk.oMmHeo

provi de a nethod of preparing polyners a;&_ﬁi/ or, copol ymers derived from

acr ol eifermelaiiensr desrebaq hﬁrec”h@rﬁtﬁr;‘\%étﬁfﬂ ly Figech et Sresg goatsyrbuiseftam

der mat ol Qg r ol aLd j -' L a

Fur t ner ipes oo T B B8 g e RS FEGREm Eleldrd Sebfs Bkl : 7
pol 5nertﬁeqrggu:§nt@w#a&jfgmmrged fromacrolein in accordance with the

above nentioned prior art for use in other applications including as a

preservative or as an ani mal feed-additive. Throughout this specification,

unl ess_ﬁg}ﬁjagﬁ%ﬁg F{&W%;?yggggh%ﬂciﬁnd@ﬁcwrﬁnﬁﬁﬁ F)?Qﬁ@sfdlgﬁﬁn iPdilute

vari ations suc “conpr or "conprising", W be understood to inply
t he i ndqueows sfdiamstarbedaientangehenmegtralipatidn tnpEigérisad opwringert foaind

| usi f t her . int f. .jnt. L, ~ o~~~ = 2 -5
In a fUPHIEVIdeG RPBIPOSIHON L APSDACE AMVRYGHb SIETasRranis B {ast RRHSEH0
trans'ﬁﬁégﬂhe@%@éé&ﬁﬁ@éﬁw nol ecul ar wei ght conponents of the

i t o

conposition as a resu the presence of yol y(2-propenal, 2-propenoic
acid)) The | ow nol ecul ar wei ght conposition may contain a sunscreen agent)

f or ~ex e either or t hox I o] i et hyl
p- 5:191 nggEEZBQ?eQEJIeﬁ?aO#SDﬁ%I8433%?%1)4’]?\/ c§_r _ g? %{rhogfnﬁ\a/rg%wopcﬁsn%eﬁé%q%ﬁgi tion,
especi Q!dnélpcﬁé?ﬁorﬁi@wﬁmhiﬁ?ld‘@hpms @thhleh?/bé desBHBea sehengrief seindan a
result of the presence o {oly(Z-prppena , 2-propenoic acid). In yet a

f ur t herparbeutaopoly{@-prapenal, ghPrapenehpeid.t armh Whieh lere sisefid disinfiestants of a
10 continyous antim crobial fil strates, the nethod conprising the
conbi n&NGW %rfm%ﬁﬂtﬂféﬂﬁ?mms,er%é)%?%%’gnoi c acid) together with anionic
surfactant and/or a phenol. Preferably, the surfactant is sodiuml auryl
sul phat e, or di sodi ym dec (sul f ophoxy).. benzene .sul fonat e . and di sodi um
oxybi o 1 oy e GHHERoR, L BTERERT ATETLIATY B G894 17 FRERg) Of BSSRENer abl y
0- phenyqiendhndldr c{?ﬂp%‘h‘rﬁérsy@éri\fééirﬁrbﬁfaér%fém Gh dB8rddrREeithithy &Hdven the
conposition, especially for dermatol ogical use, exhibits a free-radical
scr eenimentedriextpriasattier ues ak tusefu! disinfectardne@adadr andisgppepr openal |
2-propenoic acid). In accordance with the present invention there is
further provided a conposition 20 adapted for antim crobial uses and/or
der mat of igca 68l furstesr erjdtionf thegsesantanvention 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 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.



animal feed additive, the conposition conprising yoly(2-pr oper{_aC,r 4[]02
2-propenoic acid) and one or nore of the follow ng: an anionic surfactant,
a phenol, ethylene diamne tetra acetic acid, a |ower al kanol,

i sot hi azol inones, gl utaral dehyde, sunstfeen agent, and an absence of | ow
mol ecul ar wei ght corrponents of the 25 conposition. In one form of the

i nventi t i C

ei t her gg |ﬂl’ﬁ1tﬁur§ﬁ su h@?gﬁﬁéﬁgﬁggrﬁgb @lgy?ﬁ?g{tjrg oxy grrraz&fer@ﬂp
sul f onatrdgrtindof i mmmlemyﬂar sve(rgmor;dmpmmmnbmﬁdhg)cdmmmﬂnm a3l & ogslile.of The

phenol is preferably o-phenyl - Qe ol . 30 CT. 2002 -7 |t has now been
found t e Pb%%?%c%&%:mzs‘?%’ EE') g WPWBPXF( acigh. opE'r’r%rI'OW’[ﬁPl%elrﬁfr weight d)
Kill :
Thi's o CoOpRsiRRLEE, ERE] AREsrarraodt. B Sampi et 8ot RECBBLY 20 o
- aci @ ¢ gRNeRy tinpasnaterdral mtwgdrmltl'ys(l%-ammmmlzoafé propenoi c acid) and 5

preferably, anionic surfactant, could subsequently be nmade basic and hence,
nor e antrnlcrqbrallé active, |nned|ately bef ore use as for exa Ie ei t her
P

ﬁ di si nirec@astillarfart r afrms e trtéeah'&*l%l*'%‘r dber omResitidne eseaelly for I
2 pr opersinetelogiy B HPer e IaRs, B eHacistiing brleld: Birel dr B erafe o RE ™

aci di figély (ga_pw;g@,ﬁmsgngpegb,@m@d)lo errul si on | s formed, and in this
het er ogenous system the yol y(2-propenal, 2propenoic acid) in the

hydr ophobi c phase is protected from chem cal degradation by the hydroxyl
| ons i nin yiet a;furtbghmrn& o lae dnvesdientha manergsitien exhiditsdhe formation quﬂanor is

> AP perdinali) shrpfPoll AR Tont hPskaled  fod” bibed 9 PRFGRRIT finon <

addi ti Of@hbmattrbnanoronpmywpf@paremt 2- mem@sabmn&og@mbal Wit anionic
pol y{2- propenal , 2-propenoic acid) allows further acrdification of these

conposrswmabéaﬂﬁ@ramyhm@cr pitation of the poly(2propenal, 2-propenoic
acid) ie. further chemcal stability with respect to hydroxyl ion and/ or

chown tRATOHEE Pet BorRaCRtn oAkt nir gt ,obbABhertal SBRMPRGRETE aci o

only IS(shrfbphbyy)st@@ﬁzeﬁé)rs@r@rmé eahar désditml logays edecawroprhlén%xy) n an

aqueous al kal i ne medium before the addition of the anionic surfactant and
t hd® phesrazens edifgnatat ildie penol ipprederally atph@nyl-pogoel. aci di fication; see
Exanple 2 hereinafter. It has now been shown that co-formnulation of the
conposi . R p jcacid s j onic
surt act A S EGURRER (0 Y8R PSRRI en BPRAEIR S Ao hsedbly B
conposrdemtndngld:alpmswr egsbits eoftenadical saicenmiryy effeed afithe tezonr SulpRt r at es,
after applicatign thereto, eg. skin, flooring, walls, furniture etc.

W t houtprﬁﬁégéeé’cﬂ(ﬂ’ioﬂ)f(ee%mpﬁﬁé' PrATRPEROICRF; abl y discontinuous and hence
only partially prot ects the substrate, antimcrobially. 1t has now been 30
shown tlﬂa%cécﬁ'ﬁéﬁ%é rfTFtHeebF’és’énmv%hHBﬁ thér%cfsl fur@%r gﬁoﬁﬁghra Béﬂr%%%hfo\’we
antimcro ~'1 "~~~ presence ropenoi c

aci2g) mrtj@preamdrsamnnwmﬂnat Meemmmdeanatomgr&él o @xid/er QB8sTBAE aror
octyl dinethyl p-am nobenzoate, is shown to prevent the mgration of either

of the %’Mﬂ'?drf@@ﬁsa@wﬁ'téﬁgm% CREIPOSHIAE GRMBHSING ROIRIEIORanalt ReProREACICs ce
Exanpl &, 84 ﬁﬁa'cﬂfé bFm r'é'eﬁrctﬁ fbl'iovhﬁ aQHaJn%Hrctsﬁ?ftac’éarX,oéﬁﬁ'?en%r Oé)rf»pf#n'e
2- propenor ¢ aci % 8 8 mul'ant™ to r edu ot'en

t oxi ci tgiaminé ofeted Iareg‘rc amdy g lawter oalkamooll Visathdzwlinohes! egmr@marared?@e
i nfl anmati on from sunscreen agents, or other conpounds, eg. phenols, which

resul t SSUNSERPER AEL e PRE afﬂna@sﬁf‘?%ﬁ’fd?Wsmér?%HﬁfsW?tgﬁérﬁ%‘)’PWﬁrﬁér%ﬁ'@I ogi cal
Ea aédjﬁﬁ‘g i oﬂto t he bl ood-stream 10 It has been shown further, that the
ﬁrth nd bel ow provides significant UVC absor pti on. UVC energy is
great er than 50% of the energy in sunlight (tide, D.R, "CRC Handbook of
Cheni sty oABfoRY 8F GRe , inCEIRtidY €56 cofipoditRii Eb@Mrisdd %Bh %orrragmia’ctﬁm and is
in the wavelength to which the skin is nost sensitive ("Harry
Cosrret mmS@gy from. Bithey | sadidon laund rautphateoae ggediu y(ta(SLﬂprhoby)r shi ng

Co. New Yo 1982, b 22 i nduces changes that .alter
Che st RRRRT SHMERaS Ao AU ShubRofishy syt ePRoRRH S eos, sulahiatd
Publ i shRg nRarBf re%%%@ @n}ofhenclhus, it has nom1been found that it is
an advantaée to F%%Iu e JBP%?Z propenal, 2-propenoic acid) in

der mat ol ogi cal sunscreen preparations. 20 it has now been shown t hat

conposi tions containing yol y(2-propenal, 2propenoic acid) and contai ning
only polymeric ingredients (eg. polyneric solvents/enollients and/or

polymeric surfactants and/or emulsifiers) and/or volatile ingredients
pr ovr de corrposr t| ons for der mat oI ogr cal app! i cati ons, free of any

o o v Y T I o . 4 I |



.. d ~~1 ~~1~~ -11 3. Sporicidal Test Add 1 nL of sporezsu%;rszgg%f
JH subtilus var niger (cfu 10'/nL) to 10 nL of solution of the sanple in a
sterile bottle) and vortex. Inmmediately renove 0.020 nL and add to recovery
broth;‘ repeat 5 tines. Vortex and inegbate at 37C for 14 5 days. Confirm by
"heat shock"” to all tests. 4 Sporicidal Efficacy Test Inoculate sterile

glass shiflgs MblNogerYBRARSIRR BASE aqubid UBitRns o SBoll & Hropertd LLML) -

Dry under vacuum ours at 30C 4Anl sanpl e n‘to slide.

After 1@r dpehmatai)tknm infiero- drgamémslamratrapidtyfman& acidicssolGtiohs af ¢hend 10
vortex slides into deactivation broth. Enunerate by performng 4 serial 1

in1lD golymeronsT his @g@@vqﬁdledn&mﬁ duntber Jgdingtkatforsudations midmpred

cfui . SN iRl Fopensiord sOHEyhs By ERtartRl Soptpbin ) and T )
suboyll t g fé?epatﬁsf Bhidnig %L@@%rﬂf cBulbst FRINL B nBllel BAG¥CAN] HepicB, and

vortex. Incubate at 37 C for 48 hours 6. Stability Test Poly(2-propenal,
2- pr opemaire Fmilrd}:rcqma@y agivediimgwdiataly hetpreosise vasad@écﬂ}@mfdel Lm%h@ara)onat e,

20 The QEHRPPIER) SOH LA BEC C AT SResgy e, i EXRaply FOnetobafs) tne

di sappearance of a W peak near 268nm and the appear ance of a peak near
232nm ca. absorbance at 268nmf of 0,.02%.sol u&éon = Ci_~ 20
-13 (c) lhhanhpaw Reancthanmdit: T @ sQltion &fsRaly pmﬁr@'fawreaym@x%ai

hydr o e I litre
1 sk MAREGABEIELE PHRRL, (P phief St acdeta SplieRaR eple ooy
hydio uemengon qyefbn’h@dt Redair tﬁs%ta@e&oﬁsrsxmm Qheqﬁly@dfdpwanone was
excluded; this resulted in a crgstalllne product - yield 26.0 g. After 3

days at piopemoicapid) i1 theehydiesha MR?@fes'arﬂfPt@ett%f@m/&cha'&ﬁgﬁgd@tr@

Fecul 1 sLE0BE SRRRRN 1basoh,tp byt RnCERacdlodd eleripl® ZifiehRinel e T

uni t s/ nbheSANH&Hb! T NparebukripUlsEFdD andnlit egdal weigtitesstio with the poly(2-
(a) 6. 6x1051, 6x10$5001 (b) 7. 7x1054. 7x1058. 2x10301 (c)9. Ox1 OS8. 1

x1056. 2REPE0E!, (HPERrBrGacH)x 105600 Exanpl e 2

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 hydroxy!
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. It has now been

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



15 A series of tests were conducted to exam ne the inpact (235@!@ &cﬁ%z,,
.and/ or water, and/or buffer, and/or phenol on precipitation state and pH.
Results are shown in Table 2: 2 3 OCT ~~~2 -15 with hydrochloric acid to
pHS, was shown by the UV test to be m@ge stable than a solution wthout the
sodi um | auryl sul phate over 4 days/roomtenperature. 5 Results are shown in

-Srﬁlb:oﬁ af’;gr%ﬂc% Bt poly(2-preprdm baktopeRsar BaasanRah! 8rfliddn WHTSHEP RV Y

W W) pOngigPédres A @by ISREMIONG TirirAs3( o) e dBfethy BE-Jhbbsr Ofs- 5. 00
~0W)Elxoarr‘fal e 4%% 15 "Sl‘fgﬁl e 4 é%m L(ggrrgtls,gl m n?jt e5 mhnutgﬁhgehgnﬁﬂggs

M nut estCopravens t& Migetipmaestier Dh vy SUBSEERRS tropsnamemimens ool iSLS
0.25% 3. 7x1062. 7%x10600 A ' ts. ted t ' h
mact | BTPABL Tl o SEE driia ST etier, hBREKE: T BoPaRTL el ity o

2% W b f | mag- ' ' I
2 2% W yorps rboEnsl RBLARMORRIY! mag- B RIS &Ldlornidtat! I rebulde
potential toxicity and/or allergy and/or antigenicity and/or irritation and/or

inflammation from sunscreen agents, or other compounds, eg. phenols, 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 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-
propenocic acid) and containing only polymeric ingredients (eg. polymeric
solvents/emollients and/or poiymeric 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).



2 3 ~~-~ yuu~ -17 Exanple 6 A series of tests were conducted»bb‘exdn##gzthe
J nmpact of yoly(2-propenal, 2propenoic acid) on the odours of conpositions
conat ai ni ng phenol s and/ or gl ut aral dehyde. Results are shown in Table 6: 5
Soluti-on A - 1 g yoly(2-propenal, 2- prapen0|c acid) was dissolved in 50nL
of 1 % w w sodi um carbonate. Sol ution 1 g of 4-tert-anyl phenol and 2g
of sodi hy§50X'da Ezs di ssolved in 40nL of water. 10 Solution C - 25% w w
gl ut ar aldehy ! St Tabl e 6 Sanpl el minute5 nminutesSolution A +
Waterl5 minlittle or no odourSolution B + Water15 m nmedi um phenolic

odour Solution C + Water15 m n_strong pungent, irritating_odourSolution B +
Sol ut i or\GRLS MH-rofi $ROTE THSAEBSIICRLB: SUBHYSI@s HgenIcle T BBl Lt dA misof

Conduct SEETERE s, S5 ) AR ERE AU OReR, TivoBaian Bhide B 520,
sol ut i oRsL eARtdid BRI Broth.aRpBat 5 tithdl. OPeRex énth@Ubété aa\rz# EDEMand/ or
phenol s, and/or isothiazolinones, and/or glutaral dehyde.

.1 502 days9 Cenfshybhy'best Seeki ta all tesss.i none100060npol yner +
th| azol i none62580S39 phenol = UOWCI Ut _ A; thiazolinone = KATHON Exanpl e 8
The effects of the presence of yol y(2-propenal, 2-propenoic acid) on the
m grati ein of Spurickial Effieats Test oss a nodel for skin were studied as foll ows
5 Results are shown in Table 8: (a) yoly(2-propenal, 2-propenoic acid) (0.5
g) was di ssolved in polyethylene glycol 1000 (10 g) by stirring at 70C,
then sogheenibedsearideghiss sided! Withsa(S@spamsioero?r Bddedtiardvat Imq@d (drar 2

m nut es, gnd then octyl net hox%/O cinnimate (10 g; sunscreen agent)
added, 16 nnMedDby under MagrLemo rt%hmorqoat ﬁeG|6dén4mb|sarepls szﬂmuumrthRl

d CARB 0 5 { th t t
T0C115 A AerTH nPeoarmBo DG StidFh A 20 R A2t SptEaR Pt g
| ntpp valBFtek Alides idto dRaBlivAMREhRItNT GHn@ﬁdrét@Qﬂl b@ﬁoﬁhln@d# ‘é‘étri%(ﬂ 1t91 1o (b)

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

subst i t giletioms iroaggt audmub,alte forAA8 heWsreté®’e. (c) The sanme as (a) above,
except the 1 : 1 mxture of polyneric enmulsifiers were substituted by a 1 :
1 mxture of TWEEN 80 and stearic acid. (d) The sane as (a) above, except
the 1 :51 m MadifiedKelsdw BekesTestul sifiers were substituted by a 1 : 1

m xture of TWEEN 80 and stearic acid

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-propenocic 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 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.



20 fol | owed by CARSOPOL 2984 (0.25 g). ~ ,~ o0 c r ~ooz -21 2”3y 2807
_solution of 1 %ww yoly(2-propenal, 2-propenoic acid) in aqueous sodium
carbonate, adjusted to pH 7.1, was treated with two successive additions of
Fenton's reagent conprising 0.1 % w wygerrous sul phate (3 nmL.) and 30% v/v
hydr ogen peroxide (3 nL), and stirred; bubbles of oxygen Wre observed and

the 5t icawig,% QL QI 8]‘ | Qg $8LLL) on of yoly(2-propenal, 2-propenoic
acid), |sappewelg'i&§(ervéﬂ'd'lgy—“%'h€ﬁd-o'&%vw. ng were m xed, as shown in Tabl e
9: Table 9 - Sanple 1Sanple 2Linseed oil (12.5 g)yesyesLl ght petrol eum by
70-90C (25 I Eg Et h I P th I

g}yesn gﬁ%?fzs)a@é?%ﬁg‘ﬁ%‘?}‘ es O%*/qugeci @i@%&égﬁ" ygggeI \f(’ﬂ%l uded
in sanpl g FBIGIF litr8 flauReid I‘és% '|ﬁ aTﬂ'gst'a'ﬂ ebbﬁouaet bg.etchﬁ

yol y(2- pro 2- propenoi c aC| 't catal ysed re%-radi cal
aut oxi dati on of t he Ilnseed oi | was derr_onstrat ed by the speed of each of

the sa es i.ng as filnms upon glass, nanely, 15
sanpl e”@hsa 5 ﬁtod{h% bI es 10A, 10B and 10C are results

obtai ned for the foI I ovm ng typ| cal corrp05| tions derived fromthe present

[ Tabl e 10A 1fied .Se S Test:
Sandl e CR8 SRPYRIAB RN ExFeel s Be vinr ReItiP YIS ARELNER 45 & wabieams 5
1085l 5§:r‘%ﬂﬁﬁ’t~'syte¥d)261@ 41 5Ps. aeruginosa4.5 x 1085/5P. vulgaris2.7 x 1
51 510{ b)E. col'i 5. 3 x 1085I5S. aureus3.8 x 10a5l5Ps. aeruginosa4.2 x 1
OB51 5P. vul gari s3. 3.x 10851 510(c)E. coli4.3 x 1 Qa5I5S. aureus4.9 x

saori ciaie T -SSR IReh IRrPRRTE; MU ied Safetes 930 107 ueRBu B,

product of examples 1(a) to 1(b), were tested by the Biocidal Test. The results

are shown in Table 1;

10

Table 1

cfu/mlL (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) 8.3x10° 2.1x10° 60 0
Example 2

16 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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sul phate or di sodi um decyl

propenal, 2-propenoic acid). Results of the Biocidal Test are shown in Table 4;

Table 4
cfu/mlL
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%)
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OMm+t10%<T4& ()-S m+§9° & ()-S@jfdB!! #,r‘r;i],,Q(l’J/pg () m: 109%& r(u)nutes 10%<&() - @
10%& () -S110%& () - & ()-rwzXPY-109& () -
pY-10% % %& ( -z Y-10%& ()-zL110% & ()-! V (4°/<10%<< R g) yIM #mMOYs<<& () {m&*vT5
10% & ()-!" O'U\"'V_’EG%&() 10 | 15 min little or no odour
Solution B + Water 15 min medium phenolic odour
Solution C + Water 15 min strong pungent, irritating
odour
Solution B + Solution A 15 min littie or no phenolic odour
Solution C + Solution 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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f @4 1ppalgné) - f 21024 & () - | 880" 10% & () - 625
b | thiazolinone 1000 60
m | polymer+ 625 80
thiazolinone
S 3 9

phenol = DOWICIDE A; thiazolinone = KATHON

Example 8

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

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

5 Results are shown in Table 8:

(a)  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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5 typical golden colour of the solution of poly(2-propenal, 2-propencic acid),

disappeared.

Secondly, the following were mixed, as shown in Table 9:

Table 8 —
Sample 1 Sample 2
Linseed oil (12.5g) yes yes
Light petroleum bp 70-90°C (25 g) yes yes
Ethanol (20 g) no yes
Polymer (0.25 g} in ethanol (20 g) yes no
Cobalt (Il 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 results obtained for the following typical

compositions derived from the present invention:
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Table 10B
5 Sporicidal Test
Sample Time (hours) Fraction Negative Tube
10(a) 3 5/5
10(a) 7 5/5
10(a) 24 5/5
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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 composition.
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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 compositions 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.



