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gastrointestinal disease and pronotion of animal growh and to

antim crobial conpositions for use in such treatnments. BACKGROUND ART 10

Ant i i cr obi al pEfISOPCOPCHREATMENT OF GASTROINTESTINAE, DISEASBANDCt eri a.
Anti biotics are a subset of antimcrobials that are (usually) derived from
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farm ng reg%'gK@RdUrND%ffﬁ" culty in controlling disease and obtaini ng

opti nmum gr is a 25 particular problemin farmng of pig

and pot0 t r Antificrobiedsire, cmpom@mt\m}ch rigll m@r@@a%@m&u%aéoba@aam | 05| s
in pigs an J di 0si s | 0 V | f rose
et o1 % n"( ARiBIERG inc shararet MnREShiFS b aro Tl HEL oo EL TR oL T
30 descri benitRRrdpsmeREaan® Waerk @ﬁrmbﬁeﬁng)qhmpecflormasleamlsmsrw&hmrethe of

astroi ntestinal di sease. These pol yners_have a eat ] la |
3\0 03/ 06167@99’0111@(@@&@1]%9Anglblo%csywere first used in tﬁ 94%% d 19%[‘)3 Jm

their use has increased ever since. The development of antibiotic resistance
15 has become a serious and potentially life threatening event worldwide. Some
strains of Staphylococcus have shown resistance to almost all antibiotics and
have had fatal infection occurring in hospitals. Other drug resistant organisms
include pneumococci that cause pneumonia and cryptosporidium and E.coli
which cause diarrhoea.
20
The use of antibiotics in animal feed is widely considered to be responsible for
the accelerated development of resistance and as a result many countries
control their use. This has lead to problems in animal farming resulting in
difficulty in controlling disease and obtaining optimum growth rates. This is a
25  particular problem in farming of pigs and poultry. For example, gastrointestinal
diseases such as colibacillosis in pigs and coccidiosis in poultry can have a

devastating effect.

Melrose et al in (International Patent Publication No. 96/38186) were the first to
30 describe the preparation of acrolein polymers for use in treatment of

gastrointestinal disease.

These polymers have a repeating unit of formula |
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or this unit in its hydrated, hemi-acetal or acetal form, represented by the

formulae:
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wherein Ris hydrogen and n is an integer of one or nore, have been
denonst r awed3p6wv: ously. Prior to this the Biocidal propefPCiragioshomer ol ei n
polymers in antiseptic applications was_described by Melrose et at in

I nt ernati onal Application No. W088/ 0467F. Gernman Pat ent Appl i cation
P4404404 and equi val ents such as EP667358 and AU 11686/ 95 (now | apsed) 10
di scl oses a process in which acrolein is polynerlsed i n an aqueous sodi um
hydr oxi de medi um The di scl osure st at @& Gt %hg resulting' polyacroleinis
sol ubl e in polyhydric al cohol at 40 t 50C to Fbrm a sol ution of the
polyacrolein in a polyhydric alcohols ai ned bel ow t he assi gnee of
this German application subse%& y fSDﬂ such polymers to be problematic
and have low 15 solubility in aqueous nedia. European publication No.
792895 Werle et al. (corresponding to US 6060571) relates to acrolein

rel easi ng polyners prepared by c | ymeri sation of acrolein nononer and a
pol yhydric al cohol. Werle et a Bserves that the polyacroleins 20°
described in Gernman Appllcatlon No. ©H404404 are fPobl ematic in that the
yield is less than desired and the olynersyare virtually insoluble in

wat er. European Application 792895 gghe hat these problens are
overconme by formng an acrolein releaSing polyner by copol ynerisation of
acrol eim;y nppnersin Rnds aqydnogqmyahd @ a$ carhdhtegenoofeoneThe momyokave digarct ur e

SE,BEEG%DS%@'Q%S&@%OUSW cE‘vsor % ?hls the ’ Bl’o’ci’da{ propérties” of aocrolgiry o
polymers in antiseptic applications was described by Melrose et al in
International Application No. WO88/04671. German Patent Application
P4404404 and equivalents such as EP667358 and AU 11686/95 (now lapsed)

10 discloses a process in which acrolein is polymerised in an aqueous sodium
hydroxide medium. ‘The disclosure states that the resulting polyacrolein is
soluble in polyhydric alcohol at 40 to 50°C to form a solution of the polyacrolein
in a polyhydric alcohol. As explained below the assignee of this German
application subsequently found such polymers to be problematic and have low

15  solubility in aqueous media.

European publication No. 792895 Werle et al. (corresponding to US 6060571)
relates to acrolein releasing polymers prepared by copolymerisation of acrolein
monomer and a polyhydric alcohol. Werle et al. observes that the polyacroleins
20 described in German Application No. P4404404 are problematic in that the yield
is less than desired and the polymers are virtually insoluble in water. European
Application 792895 teaches that these problems are overcome by forming an
acrolein releasing polymer by copolymerisation of acrolein monomer and a

polyhydric alcohol monomer. The proposed structure of the copolymer is as
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25 follows:



4 Wiile free acrolein acts as an antimcrobial it is irritating to the
eyes, lungs, tissues and skin. There is a need in a range of applications
parti cul awby3josne7gast roi ntestinal treatnments for antim cr @ora@3mizeh are
stable, highly water soluble, and safe to use. There is a further need for
an effective antimcrobial 5 for treatnfint or prevention of
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derivatives. Surprisingly we have found that the activity of the
derivative_in treatment or prophylaxis of gastrointestinal djsease is
subst ant i aiThg dispussigieef e lPﬁﬁl‘iﬂir@ll'ﬂq %m%@vgﬂﬁ?n F‘ﬁée"f' r‘%é“ciléq‘?‘}{ é% ﬁxﬁém ent
may be ext geIEb el ONf t?l% inf&fldnd! 'ﬁjuﬁ id ﬁ{ﬂf o UREESS arl ré\"d_nﬁ&’sil‘ﬁ’?"tl|1é\tté{n)pf)f the
polymer in water 1s also very high. e invention provides a nethod of
treat Mt ¢he piatphall @férsedto yesst pobligheslt knalvn @5pditsdfdbe ¢ammonagenaxtl

(i ncl udi ng, humpns) co I Sing,.adm nisteri to.the animal an effective
anount of Knﬂ‘é’n%d&?%qsvgﬂbﬁ pﬁlﬂgwgaﬁ‘?fsﬂaquﬂﬁ-c%"@ﬁanoic acid) formed by
reacti on between pol y(2-propenal, 2-propenoic acid) and an organic
conpound contai ning one or nore hydroxyl groups such as an al cohol

pr ef er abl y Ssuirearyeef thednvefitioinol s, phenols, pol yols and ni xtures thereof,
to 30 for rot ect ed I p oo Ylet a o [ on
s e NBIEATAAY, IR R i B, 105y 3R Ehe Epl B
conpr i $% ng agidyepolatdrs eirpfirazamen?- or Erepiayiaxig- pf opastwintesticaldyliseaseed by
reaction between pol y(2-propenal, 2-propengic_acid) aﬂd an q3{ 0?1672
PCT/ AU03/ osutbstantially increased if they are reacted with an alcohol or polyol to form
protected carbonyl groups such as acetal and/or hemiacetal derivatives.
Surprisingly we have found that the activity of the derivative in treatment or
prophylaxis of gastrointestinal disease is substantially increased
20 notwithstanding that the free acrolein content may be extremely low or
negligible in the polymer. The solubility of the polymer in water is also very

high.

The invention provides a method of treatment or prophylaxis of gastrointestinal
25 disease in an animal (including humans) comprising administering to the animal
an effective amount of a derivative of poly(2-propenal, 2-propanoic acid) formed
by reaction between poly(2-propenal, 2-propenoic acid) and an organic
compound containing one or more hydroxyl groups such as an alcohol
preferably selected from alkanols, phenols, polyols and mixtures thereof, to

30 form protected carbonyl groups.

In a further aspect the invention provides an antimicrobial for treatment of
gastrointestinal disease comprising a derivative of poly(2-propenal, 2-propenoic
acid) formed by reaction between poly(2-propenal, 2-propenoic acid) and an



5 organi ¢ conpound contai ning one or nore hydroxyl groups such as an

al cohol preferably selected from al kanols, phenols, polyols and m xtures
t her eof , wo 03f0exem pr ot ect ed carbonyl groups. 5 The term pecCyxuoasonised
herei n neans a nol ecul e containing at |east two hydroxyl groups. The
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15  surprisingly increasing the activity of the resulting derivative.

In yet another embodiment the invention provides the use of the above
described antimicrobial for preparation of a medicament for freatment or
prophylaxis of gastrointestinal disease.

20
Throughout the description and claims of this specification, the word “comprise”

and variations of the word such as “comprising” and “comprises”, is not
intended to exclude other additives or components or integers.

25 Detailed Description Of The Invention
The antimicrobial of the invention may be prepared by heating poly(2-propenal,
2-propenoic acid) in the presence of the alcohol, preferably a polyol such as

polyethylene glycol. Water is invariably present in the alcohols and it will be
understood that the presence of at least some water assists in the nucleophilic

30 reaction resulting in hemiacetal or acetal formation.

The solution is generally heated at a temperature in the range of from 40°C to
150°C, more preferably 40 to 115°C and most preferably 70 to 115°C.



acid) polyners. Such polyners and their preparation are described in

I nternational Patent Publication No. WO 96/ 38186 (PCT/ AU96/00328) the
contents WD osloswh2 are herein i ncorporated by reference. TIRET/AU03/00039

pol y(2-propenal, 2 5 propenoic acid) polynmers are preferably prepared by
pol ynmeri sation of acrolein preferably Pn aqueous sol ution by anionic

pol yer | SathgiuntifrhlioBt bt e Inthicn ($ieparedHemLl(EEpropeARL, alpropeRoio

repeating unit o and at | eas one (and t}g)i cally a mxture) of
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form the hemacetal or acetal formnmay be forned fromthe condensation of
the di @ fprapemoichacit} palyikers dse greferably rsepareddyy pelymarisahoa o Rerelginor

fused tetrahydr ran for Y forped ] 40N [,0l
form and tR 3533’ - c%%lé 0 el‘efc;?@%é{gen af H)o(r%‘r'% oﬁr&&ﬂ%%lhég’l @Q%‘?‘r’%ﬁe?ﬁf
these for nguRiRIaHBAMThE pbgzwb aoptdintthe (épedtirigounit Bf faPHILIL | aBd; at\ Isast )
CH2 CH(a) CH20 RORO CH2 CH CH -' CI-lZ(b),CI—lCI—lRO‘?’CRV\D
03/ 061672 POF AU tymicalye mxtgye) of thghydiaed, hemiacetal and acetal forms.

10  The hydrated, hemiacetal and acetal forms formed by polymerisation of acrolein
are known to arise from the various carbon-carbon and carbon-oxygen
polymerisation mechanisms of acrolein. For example the hydrated form is
typically the hydrated diol form, the hemiacetal or acetal form may be formed
from the condensation of the diol form with the aldehyde or diol form, the

15 tetrahydropyran or fused tetrahydropyran form may be formed from
condensation of the diol form and the aldol-Michael self condensation form.
Typical examples of these forms are shown in formula (a) to (f) below:
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CHCHCH(c) CHCHCHRO\O\ On\OR CH2 CHRO\ (df ORO/ \CH CH

CHCH=CH2 (e) \p~CHO/ /O\ CH2 (f) H2 CH wherein Ris hydrogen and n is
an i nt egewO®B/0ers&2 or nore. The proportion of 10 repeati n@CuMo3/06039or mul a
| is typically less than 20% and frequently from5 to 15% Notw thstanding
the relatively | ow proportion of these Jnits we have found that they have

a significant effect on the stabld ol yner,, The pol y(2-propenal,
2-propenoic acid) wll gen rall c& taln no re/tl‘é'r‘?\m% 15 on a nol ar
basi s of nonomer units from grfgrrer er th crolein and is nost
preferably an acrol ein hormp ore auf pxi dation). Where used other
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03/ 061672 PCT/ AU03/ 00039 8 gHnyl pyEHol i donejcHhe 2-propenoic acid groups
are typically present in an /ahgunt of rom 1 5 nol es of carboxyl
groups per kilogram The ROy(2-M @ ,O2- pnoperdRc aci d) pol yners
typically have a nunber average nnlecular wei ght of over 1000 and npst
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wherein R is hydrogen and n is an integer of one or more. The proportion of

10  repeating unit of formula | is typically less than 20% and frequently from 5 to
15%. Notwithstanding the relatively low proportion of these units we have found
that they have a significant effect on the stability of the polymer.

The poly(2-propenal, 2-propenoic acid) will generally contain no more than 10%
15  on a molar basis of monomer units from monomers other than acrolein and is
most preferably an acrolein homopolymer (before autoxidation). Where used

other monomers may be selected from the group consisting of acrylic acid and



5 nol ecul ar weight is |Iess than 10,000. The antim crobial of the invention
Is a derivative of poly(2-propenal, 2-propenoic acid) prepared by reaction
wi th an avoehobiesor phenol to form protected carbonyl growrp3/AUDB@0G3» Ot ect ed
carbonyl groups are forned fromthe 2-propenal groups, 10 which react with
t he al cohol to form hem acetal and acet 8l groups. The al cohol is
preferably h Egﬁd] t r fiSimtan east
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above formu em acetal and acetal fornms the invention produces
deri vat5 vemoleculanwdalghhalesaiﬂ’wrf #M8P0units of formula | and forns a 20
group wherein one or nore groups R are derived froman al cohol, or when the
al cohol is a polyol, nore than two groups R may together forma bridging

group  sucithasrintobid ciees Mveation s aBbﬁvaﬂ\mpehpmlwz praopepal, @bmﬂmo@ ve
rise to internal cyclic groups will dep g 25 the spac
confi gur at aoid) preparedgy SQ@ICt'O'TN‘éthp?'éﬁ e O'éPB%'PRJItQ qr8 prﬁﬁc%éfﬁ fogny!
glycol s an e i N ecul ar
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pref erppl ywhichme with theCGicolad t@f@hehabilgqetalrmchacetabgrcmp@h Ehe alcohol
pol yet hyl ene gI ycol I S ent d rin n_of _the obi al
pol yrers i i§ BiefaiBiha Wﬁyﬁjg{ 5'5 rgﬁﬁ'%@%? ef/%?@ﬁ( co%&ngtqtag%wq ute
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PCT/ AU03/ 0 erre where the a cohol i's a polyol as the incidence
of internpisea qmrm the ssactionniiapproduse-aceials @ryh@mla@etaiﬁ formcbbys repekie| v,

| yet hyl | t . d th
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groups within the polymer.

Referring to the above formula | and hemiacetal and acetal forms the invention
produces derivatives in which there are fewer units of formula | and forms a
20 group wherein one or more groups R are derived from an alcohol, or when the
alcohol is a polyol, more than two groups R may together form a bridging group

such as a cyclic acetal group.

The propensity for polyols to give rise to internal cyclic groups will depend on
25 the spacing and configuration of the polyol. The preferred alcohols are

polyalkylene glycols and more preferred alcohols are polyethylene glycols.

The molecular weight of the polyalkylene glycols is preferably from 200 to 2000
and more preferably from 200 to 1000.

30
Preferably, the alcohol such as polyethylene glycol is present during the
preparation of the antimicrobial polymers in an amount of between 50 and 99%

by weight. Relatively dilute compositions of the acrolein polymer are particularly



pH before and/or during heating, as neutralization of the acid groups of
the polynmer occurs, thereby enhancing the antimcrobial activity of the
pol ymer s. wo®3Bswier abl y, the addition of the base or al kalPCTiAtiosoal3py
brings the pH of the poly(2- propenal, % propenoi ¢ acid) polyners to
between 7 and 9. Still nore preferably, ¥ the initial pH on addition of the

base is abg eﬁe iter@ang dicor ¥ 8'piol a§'1héhﬂféi&iéncé‘€i idtereleQUi6ross-

carbonate | car onate or mxture thereof. 15 In a still further form of

t he inventhmhngu¢meduﬁeddaedmﬂwmree acrol ei n mononer is i nhi bited, from
continuous rel ease, whereby the polyners are less likely to present a
source of tissue or dermal irritation. We have found that the anti m crobi al

of the 'nvwréOPréféﬁabwgrpbiyéwéhy glmlomeqaree&taaurmgt praparatist refl kheg
gastroi ntestinal di sease when conpared with the

pr opendd , 2pplyopeysdn the amsvnisef batweaen &4 pné 987 Ry Wﬁﬂ@htsuper acti vat ed
derivative of the present .invention nay be used to treat a w de range of
animal s (including humans) and a wide range of microbial infections. 25

The anti m gagki @ alkéli id préfevaly iaddedey the podreisnfaliowatinent ah’ift to acidic
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adm ni stration y.be part.icul usef ul I mal s. a
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| ater part e gastrointestinal tract. The antim crobi al

i nvent i on metabhydroxids; byrhm@tﬁuIbl¢aTbOh@f§théﬁD<tlHﬁdhe®0[f)r ophyl axi s of
gastrointestinal ulcers, diarrhoea and gastroi ntestinal cancers. The
antim crobial of the invention may al so be used to inprove the rate of

vei ght 152 1 iansIRfuRthyri forh Softtie | instion) ghé helehee bf tiresrat@iidin anoremsr d i n
ani mal s.
inhibited, from continuous release, whereby the polymers are less likely to

present a source of tissue or dermal irritation.

We have found that the antimicrobial of the invention has significantly improved
20  activity in controlling gastrointestinal disease when compared with the poly(2-
propenal,2-propenoic) from which it is prepared. The superactivated derivative
of the present invention may be used to treat a wide range of animals (including

humans) and a wide range of microbial infections.

25 The antimicrobial of the invention may be used in treatment of gastrointestinal
disease in humans, however it is particularly preferred that it be used in
treatment of other animals particularly animals selected from the group
consisting of dogs, pigs, sheep, horses, goats, cattle, cats, poultry, ducks,
turkeys and quail.

30
The antimicrobial of the invention may be formulated for oral or rectal
administration. Rectal administration may be particularly useful in ruminant
animals. Oral formulations for ruminant animals may also be prepared using



10 W have found that the antim crobial of the invention nmay be used as a
gromh pronotant and that the polyner may be used in place of the

present | ywoamé16ant i bi oti cs. Drug resistance in pat hogeni eCradaioenimoi s a
probl em of major clinical inportance in human nedicine. This problemis
exacerbated by the use of inportant anl@biotics in animal feed to provide

some Eur opBaleiscHATr BB Rvile SRR Bldt i AR%E KR o Bstrtiiciitle ' "

feeds has kegen banned. The antim crobial of the invention nmay be used in
treatnment of animals to significantly extend the wuseful life of
conventional antibiotics in human treatnment. 20 W have found the

ant1m cf obirgle ShitmSobPeBt 'tAY. indeRfor?!isephlttaIAg LRI iV REmEAD T
ni crobes incl’uding protozoa, Gram positive bacteria and Gam negative
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t he antim crobi the invention has been found to be particularly
useful in @néwaldi ng broad spectrum activity against coliforns or

Ent erobacteria. It is particularly useful in treatment of gastrointestinal
di seases resulting frominfection by E. coli such as enterotoxigenic E.

coli anpg RyaermkybluAd Ehatthki antisibiobil iof kies irveintion miey betwadnas AQrdivtiease
in the pig-rearing industry. The disease is gener?l I ypﬁsoci ated with

prol i f er at ipsemetanteand thateien pelyarer may be. used ihlage ri“?’lftpé%ﬁ‘? ly %\’F"_?%r
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young wean ane ets t o make norna
gai ns. WO GapBAAAEE IRGTUMANTNEGIRBR. ThisCpmibileinoisi exacerbatedobpbel ust obase

of ani mal ticular|y poultry and if left . tyolled.h devast at |
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poultry clinical signs of coccidiosis include 5 |ack
of thrivi ngonvepiiehdl esdibisfticadn ghimaldfeads hee degndannssat Ehg antimicrabial of
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Vacci nes hajsefllgiedof conventional antibiotics in human treatment.

20 We have found the antimicrobial of the invention to be effective against a wide
range of microbes including protozoa, Gram positive bacteria and Gram
negative bacteria. The polymers of the invention contain multiple structures of
diverse configurations and can find a fit with the proteins found in the cell wall of
target organisms, this speeds up the inactivation of the protein and the

25  destruction of the cell. Of the Gram negative bacteria the antimicrobial of the
invention has been found to be particularly useful in providing broad spectrum
activity against coliforms or Enterobacteria. It is particularly useful in treatment
of gastrointestinal diseases resulting from infection by E. coli such as
enterotoxigenic E. coli and B-haemolytic E. coli. Colibacillosis is a devastating

30 disease in the pig-rearing industry. The disease is generally associated with
proliferation of B-haemolytic E. coli. in the small intestine after weaning and
gives rise to high mortality rates and morbidity rates in young weaner piglets.

Infected weaner piglets fail to make normal weight gains.



used in an attenpt to prevent coccidiosis but have side effects including
the tendency to reduce weight and feed efficiency. 10 The anti m crobial of
t he i nverwD®d/0emy2 be used in conbination with other drugsPCEmaws/0e39have
activity against coccidiosis. Such drugf i ncl ude nitro-carbanilide,
qui nol i ne, pyridon, guanidine, qui noxal %e, toltrazural, toluam de,

pot enti at egsocsididels 48 US praftfkoap MpaREofvahiinglar Paticulade. pdditr ied if e are

Gram positive bacteria responsible for serious disease in a range of
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devel opnentandfcqiset epithelies tianmges esi@rssapdhaiemdrendge. afancioas diavenzearf t he
stonach. W& have found the antim crobi.al of the inventign ta be ..

parti cul ar Uged d@eﬂ%laﬁ§§'§?tﬁ§tprﬁ@?f‘kﬁﬁ%‘ﬂ&@?‘si bidhy bye§9g eﬁ?‘i’tﬁr'f‘diuﬁmg the
gastroi nt egt,l | et ' icul arly humans. 30 The infection
of the sto%@q&ﬁyﬁﬁ%agﬁﬁg%égc@gpgﬁ%% ieﬁﬁéd(ﬁé of the nost frequent

I nfecti@us di seases in the world. About 50% of the popul ation are infected
with H pylori..In developing cquntries it has been. estimted,t re
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Clostridia aré Gram positive bacteria responsible for serious disease in a range

of animals. For example, necrotic enteritis is a disease known to affect

commercial poultry. Clostridia bacterial produce exotoxins which are some of

the most toxic of all known toxins. Necrotic enteritis particularly effects broilers

20 of between 14 and 42 days of age. The condition causes pronounced apathy,

diarrhoea and can cause death within hours.

Upper gastrointestinal disease including chronic gastritis, gastric ulcer and
duodenal ulcer are significant human health problems. Helicobacter is
25 understood to be responsible for the development of ulcers and the
development of gastrointestinal cancers particularly adenocarcinoma of the
stomach. We have found the antimicrobial of the invention to be particularly
useful against Helicobacter including H. pylori in gastrointestinal disease in
animals, particularly humans.
30
The infection of the stomach with Helicobacter pylori is one of the most frequent
infectious diseases in the world. About 50% of the population are infected with
H. pylori. In developing countries it has been estimated that more than 80% of
tl'lle population is already infected with H.pylori during childhood.



have energed, which are resistant to both these antibiotics. H pylori live
In the stomach at the interface between the surface of gastric epithelial

cel | s andwoDhlg/ioenser | yi ng nmucus gel |ayer. H pylori can adaecmiaamnaboogsbe 10
found on top of the gastric epitheliumin the duodenum and oesophagus.

O her ani mal species have their own uni e Helicobacter species present in
their gastrointestinal tracts, which have simlar properties to H pylori.
In addition to its association with gastrointestinal cancers, H pylori

has been directly |linked.in umans to. gastritis and peptic, ulcer -

f or mat i on. HEHceRaGles PAEQrEis @pgé?@én‘?gfﬁﬂ népligfoacy 'ﬁ?' ﬁ@f%ﬁhapﬁgpgﬁﬂubul ar,
survive th r Lt f ¢t S ' ¢ I ch
hydr ol ysesﬁlﬁ?g% é)m%i &cew%ﬁrﬁéﬁ%{%aﬁd&ﬁel %ﬁaér?b%gﬁ% géqll'oﬁﬁét %@rgitg@z@etnﬁ% pH
of the i mpdirnt gyloFUnfctibhs e e ddealar tiplé -anfibicticl theadpies tadir of Wdiictof  t he
conditions protects the 20 bacteria fromthe bactericidal effect of the
gast ri ¢ acimtludeheithermetionitiazols of darithinayeine dtriorturatelyosteains of bt @i i ve
mucus | ayer is also g sr‘r i val ad a?hage @lnd it%b tility allows it to
bur r ow t hr Haye emergedy whighargresisiant 1o SORLEESE ANULINGS o i t hel i al cel I's
lini.ng the stomach are naturally difficult to penetrate; this is 25 part
of their function to protect the rest of the body fromgastric acid and

di gestive Hiigger Iiei i the biomadly at thednietiasti stwelenotheabedace ofigdsitiinl t
for the body's natural defences to pass through the stomach wall and reach
the site okplheliglydedsiandchthecoveslyingmususageltlayere &h aderd sapaddiipnallydte sends

[ h i I, .he .whij [ 1 -¢cel
52 b Bl e S B RO e
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PCT/ AU03/ 0@asttointéstinial tacts patrieinthiayetdimilamptdpertigs thal duaiidntaaldiin toti s,
whi ch can easily progress to peptic ulcers. Sh ul_g the in mh 3’0[2“ nue,
the possi bitsiasgosiationvithhgastreintestioal cangsts. it RYIABasPerASHRecH) dnked in

mucosa- assqci at ed | ynphoi ' ynphoma is greatly increased.
Gastric ad HHE:%[}Sc"n%a.“” %g?%?gﬁﬁgfl%%@oa?gh and the first stage of
devel opgrent, intestinal netaplasia, is a response of the

Helicobacter species in general, and H. pylori in particular, survive the extreme
conditions of the stomach by secreting urease, which hydrolyses urea to give
ammonia and bicarbonate ion, thus raising the pH of the immediate
surroundings of the bacilli. This local alteration of the conditions protects the
20 bacteria from the bactericidal effect of the gastric acid. The preferred position
underneath the stomach's protective mucus layer is also a survival advantage

and its motility allows it to burrow through the layer to attain this position.

The epithelial cells fining the stomach are naturally difficult to penetrate; this is
25 part of their function to protect the rest of the body from gastric acid and
digestive juices. This difficulty in penetration also makes it difficult for the body's
natural defences to pass through the stomach wall and reach the site of H.
pylori infection. This has two consequences; the body sends more nutrients to
the site to aid the white cells, T-cells, and other defence mechanisms,
30 concomitantly supplying the bacilli; and the defence cells eventually die,
releasing their cargo of superoxide ion and other lethal chemicals, damaging

the surrounding epithelial cells.



stomach to rid itself of the H pylori infection. Al so, studies perforned
in UCL Medical School have shown that the MALT | ynphoma requires help from
H  pyl orwogpmeisfi c T-cells to grow. Treatnent of H pyl oPCTiAtfoe0ed3on has
been shown 10 to be extrenely effective in curing MALT | ynphoma. The World
Health O ganisation has |abelled the pd8hogen a Group | carcinogen.
Accordingly the present invention also provides for a nethod for the
treatment or prophylaxis of diseases of the gastrointestinal tract caused
by Helicobacter 15 infection conprising the gastrointestinal

adni ni st r afti israpparanth éhia@stivity thatdeads Qaﬁtrlg'geWh'GW@rbﬁﬁS'lYan@g%‘%ﬁ to
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pol yol s and m xtures thereof, to form protected carbonyl 20 groups.

t er m pod yollyrmplesidals aftehtly frioneassa Gastrio moenodarcinunaa heginsain theeastosao
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hem acet al anddtheclrshistags: of, develepmaahdiatestinal tngtapiasianis adeppeNss of Hee
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treatnment for gastrointestina ntection by a species of Helicobacter
bacteria s rasperfic Mi-¢ells, toggretv: iTeeatmant, of RQpydan deelioruhasbeepastiown
mal i.gnant | ynphoma or gastric cancer, conpr.isin he ga o'l Zt ?dsti n
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2- propenoi ¢ acid) and an organic conpound contai ning one or nore hydroxyl

groups to formprotected carbonyl groups. 5 The present invention provides
an al t er natAocerdinglyt thedenedent ipsiention alsof proMisieisciob acinethachfas dhe dreatmeant ch,

i B i se the so-call i i bi ot ] es.
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of an agent wherein the agent comprises a derivative of poly(2-propenal, 2-

propenoic acid) formed by the reaction between a poly(2-propenal, 2-propenoic
acid) and an organic compound containing hydroxyl groups selected from
alkanols, phenols, polyols and mixtures thereof, to form protected carbonyl
20 groups. The term polyol where used herein means a compound containing at
least two hydroxyl groups. The derivatives formed are typically selected from

hemiacetal and acetal derivatives

Hence, the use of the method of the present invention provides an alternative to
25 the use of surgery, radiation therapy or traditional chemotherapy in the

treatment of gastrointestinal cancers.

The invention further provides a method of treatment for gastrointestinal
infection by a species of Helicobacter bacteria such as gastritis, gastric ulcer,
30 duodenal ulcer, gastric malignant lymphoma or gastric cancer, comprising the
gastrointestinal administration of a therapeutic amount of an agent wherein the

agent comprises a derivative of poly(2-propenal, 2-propenoic acid) formed by



have shown that the nethod of the present invention can effectively treat
such 10 antibiotic resistant bacteria. The agent which is a product of the
reacti on wetmmers7pol y(2- propenal , 2- propenoic acid) and 2OTHNUHAN039
conpound cont ai ni ng one or nore hydroxyl , groups has been shown to be nore
effective in the treatnent of Fblicobacﬂ@rnIS i nfections than the
correspondi ng non-superactivated pol y(2-propenal, 2- propenoic acid)
groups. Ththe rreadiiororbatweehea mlu&-ﬂ@@enab RENGIC RGid)y &nfvan gprganic

pol y(2-propenal , 2- propenoic acid) ip manufactur f a nedi capent f

t r eat nent SPWOHBﬁﬁchI? gk O“Q@rd“éfesE\étgrgxxlagf%ﬂs%? iPJB%QEq(ggar}br‘ﬁnth i on.
The et hod Péue&{m present invention may be used in treatnment or prophyl axis
of gastroPn stinal cancers. These may include, for exanple, cancers of

t he oesophagus, stomach, intestine and colon. An exanple of such a type of
25 cancer is the human col on cancer cell |ine HT-29. \Wen the antim crobi al
of the 5nvdhei gresenti inventionaprevides amraliginaiive fiecgtasdardaireatments ghy be
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optionally a remx IS genera in arelatively

concentrat ¢l pyoshardeirergethpitdch tave residtanittecbothtthese remtibivicerared veaich as
one or nore of the WO 03/061672 PCT/ AU0O3/00Q39 15 other carriers, vitamns
and ni ner ahavamhowrethat the anethed wf jhe presaminyeniions ¢arneffeciivelaireatedidch The
prem x_ preferabl.y inc]udes the antimcrobial in a concentration in the
range hﬁ@.t'% r?ﬁls{f’@&ﬁ)%ﬁfl%%r ght, preferably 0.5 to 50% by wei ght. The
opti mum concentration will depend on whether the treatnent is preventative,
for 5 control or renedial and whether the antimcrobial of the invention is
the only &t wgent wihiech Herai prodscuoédhenreastionnbetasent pelyéppragenal,olher

materials or antimcrobials. In a preferred enpodi nent the concentrated
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15 infections than the corresponding non-superactivated poly(2-propenal, 2-

propenoic acid) groups.

The invention further provides the use of a derivative of poly(2-propenal, 2-
propenoic acid) in manufacture of a medicament for treatment or prophylaxis of

20 adisease caused by Helicobacter infection.

The method of the present invention may be used in treatment or prophylaxis of
gastrointestinal cancers. These may include, for example, cancers of the
oesophagus, stomach, intestine and colon. An example of such a type of

25  cancer is the human colon cancer cell line HT-29.

When the antimicrobial of the invention is incorporated into an animal feed or
water this may be done in the usual manner. In a preferred embodiment the
antimicrobial of the invention is incorporated in a premix. The premix will
30 preferably include the antimicrobial, a physiologically acceptable carrier and
optionally a feedstuff. The premix is generally in a relatively concentrated form
and is adapted to be diluted with other material such as one or more of the



antimcrobial fromthe controlled-rel ease systemand is particularly useful
In conpositions for addition to solid feed material. As a result of the
control | edo msebwase fornul ati on the rel ease of the antim ecaw@b/osmsy be

del ayed so as to 15 occur mainly in the duodenum A controlled rel ease

pol ynmer may also mnimse rejection of1 he conposition due to taste or be

used for remgl ca?H@féO%it%Hﬁhseénﬂ'?ﬁméFEl' grégg?rﬂé a?ﬂrmeasmme fofmaRe Fi@ance

with the invention form [ ets, s or like solid
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25 absor ben ol ynmers aat;%l ic acid and/or cop olglrrers of acryl am de and
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addi tive t gntifiérobiagp! e, animal feed. This systemis furt her desi gned so

that the carboxyl-containing groups of the outer polynmeric matrix cause
the Subject Polymers to remain essentially contained within the matrix

vvhen inth ol ' i.
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(Robi nggn areut-Afainly in the duodenum A controlled release polymer may also minimise

rejection of the composition due to taste or be used for rectal suppositories.

An antimicrobial composition in accordance with the invention may be in the
form of pellets, pills or like solid composition. The pellets containing the
20 antimicrobial of the invention may be prepared by the steps of:
(i) dissolving said antimicrobial in an aqueous alkaline or basic
solution;
(i) neutralising said solution with acid,;
(i) adding to said neutralised solution insoluble, cross-linked,
25 absorbent polymers of acrylic acid and/or copolymers of
acrylamide and acrylic acid, to form wet swollen pellets; and
(iv)  optionally, wholly or partially drying said wet swollen pellets.

The so-formed wet, swollen pellets may be used either wet, partially dried or
30 wholly dried, as an additive to, for example, animal feed. This system is further
designed so that the carboxyl-containing groups of the outer polymeric matrix
cause the Subject Polymers to remain essentially contained within the matrix
when in the acidic environment of the stomach. However, in the alkaline

environment of the duodenum, the carboxyl groups of the matrix become



10 1987) may be substituted for the polyner of acrylic acid or copolyner of
acrylam de and acrylic acid. For exanple, soluble and anionic, or insoluble
cross-| i Med3aed7ani oni c, cellul osic systens; or sol ubl e &od/AanBo0m3g, or

i nsol ubl e cross-linked and ani onic polyners derived fromany generic
acrylic acid polymer and/or its derivaX@ves. Such cross-I|inked and
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sweet eners i nclude sucrose, |actose, glucose or flavonoi de glycosides such
as neohesperidine di hydrochal cone. Suitable- disintegrating agents include

corn It is preferred that the controlled release system comprises a pH-sensitive,

cross-linked, water-absorbent pellet, which when wet is a gel.

20 The invention also provides an animal feed composition comprising the
antimicrobial of the invention and a feedstuff. The antimicrobial is preferably
present in an amount of from 0.0001 to 25% of the total feed composition and
preferably from 0.0001 to 5% of the total feed composition.

25 In another preferred embodiment, the antimicrobial of the invention may be

formulated for addition to the drinking water of animals.

The antimicrobial of the invention is preferably administered in amounts of from
0.05 to 5000 mg/kg of bodyweight/day more preferably from 0.05 to 50
30 mgl/kg/day.

Examples of suitable inert carriers for use in compositions for administration of
the antimicrobial of the invention include water, olive oil, peanut oil, sesame oil,
sunflower oil, safflower oil, arachis oil, coconut oil, liquid paraffin, ethylene



starch, nethylcellul ose, polyvinylpyrrolidone, xanthan gum bentonite,
alginic acid or agar. Suitable diluents include |actose, sorbitol,

manni t ol ,woesn6ww3E, kaolin, cellul ose, calcium carbonatepCetaitoBam3silicate
or dical cium phosphate. 15 Suitable flavouring agents include pepperm nt
oil, oil of wintergreen, cherry, orangé7or raspberry flavourings. Suitable
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al cohol s, zgyaerok higittyaalewhoty, utrigiyceSides atpodyvim esleohal; | partiaiyn diydldelysedi um
benzoat e, vitar,n')g E, ak-tocdg_%g&rol, ascorbic acid, 20 nethyl parabens,
propyl par Rebpdny acetate aRdgnidyiesithereos,i t abl e | ubri cants i ncl ude

magnesi um st earate, stearic acid, sodiumoleate, sodiumchloride or talc.
Suitable tinme del ay agents include deg(_:ery_I monost earate or glyceryl

di st ear 5t e.Sdlisl Rusysefwi orad drorectal sadroinistestionl mayneatitainr phamragesically Oher

Sgent s | nclveREsay, ACERaRE ndery ISBRRAS, Rt PERYE, HREERS' "
roxypropyl fEgblihgs) %c%atm | 8énts ppleservdtiveb - pFicahtsdaitior tioei dataplagenss.e or

cetyl alcohol. Suitable dispersing agents include |ecithin,
pol yoxyet hyBuitable dindersoinciugler guat paaciau grlaiines omh istargd; gunsdragacanth,

pol yoxyet hyl S 1ol : s € nr- FlodeduUr

pol yoxyet hﬁogﬂ‘ﬁnsgwﬁtgh %ﬁggy@'?’ t ilc-eglJ@t%e?r-@@gg e?egrgly_/(%cg.ura 'gitaabr!% t he
i ke]; VO 0Hvfsten@rsPRTILAE0SUAO9S Jactb8e Theicosepo Siavonoidefglydusides suchcasbi al
may further conprise one, or r emul sifyj ng. agents. Suitabl.e enqulsifyin
agents i ncINRANESPEHEINg; qg,lyggﬁ\aicogg- é@gﬁ%‘el aﬁsgﬁe%{@ﬁog H|e %t'ﬁ?lﬁﬁqggﬁﬂ%ysugh
as gum acaﬁgcﬂr rﬁéﬁyicfefﬁgﬁ)%%”?blyvf’nmﬂoh@G(%nfl%fn @@Fﬁ,ﬂbéﬁtﬁﬁﬁé,oﬂlgilﬂct he

met hod of e 1 hvent ‘on may b prepared by neans known in the art for the
prepar at i oradid aroagaisi tSuitablé dilbantssinclidehtactege, ssrbifelt enanniio), dexdrose,

e o BTRRS! EAEhat TSN, BHETEh s PR TRARAR,
m xi ng 48f td\@tapiPitRFounRG Yag fts LiRBIBHE EfepPdrmirtebit Coi bf exipitdrg fIdrs , chekfy,

di luents, carriers and adjuvants. For_oral admnistration the
phar maceut i arangerorviaseberyrflavosnpas (Suliablegoating aoeniseinchide BelYMEEs &f s,

lozenges, Pl fymbfL e Sryiit3RY! fio eXhdctyli 8fdCAsd/or ThéiH Ystiéts, and/or

their amides, waxes, fatty alcohols, zein, shellac or gluten.  Suitable

preservatives include sodium benzoate, vitamin E, a-tocopherol, ascorbic acid,
20 methyl parabens, propyl parabens or sodium bisulphite. Suitable lubricants
include magnesium stearate, stearic acid, sodium oleate, sodium chloride or
talc. Suitable time delay agents include glyceryl monostearate or glyceryl

distearate.

25 Suspensions for oral or rectal administration may further comprise dispersing
agents and/or suspending agents. Suitable suspending agents include sodium
carboxylmethylcellulose, methylcellulose, hydroxypropylmethylcellulose, poly-
vinyl-pyrrolidone, sodium alginate or cetyl alcohol. Suitable dispersing agents
include lecithin, polyoxyethylene esters or fatty acids such as stearic acid,

30 polyoxyethylene sorbitol mono- or di-oleate, -stearate or -—laurate,
polyoxyethylene sorbitan mono- or di-oleate, -stearate or —laurate and the like.



| yophi Ii sed powders, solutions, granules, suspensions, enulsions, syrups
and 15 tinctures. Slowrelease, or del ayed-release, forns nay al so be

pr epar ed,wbas/oewxanpl e in the formof coated particles, meCTiAtloapesdt abl ets
or microgranules. It is generally preferred that poly(2-propenal,
2-propenoic acid) is prepared from poI@%Z-propenal) by oxi dation of the

soli.d in ai 2-Br anenak) 2 InRLL | y :
pr edom nanﬂ‘? ?ﬁﬁpﬁg‘%&y Otheh%e%'lt“(})m@gP ﬁ%ﬁagoﬁjamf?flﬁg@p%wﬁrgh%r%lpgﬁgﬁjy,

t he pol ymeemulsifying iaglehts. h&aiitablet emalsifyingsagents Hecluge| digersingpageiits as

o bcPor s e AoBis 508N Slehs i BoEPAT ) sAorCSber |0 60"
hours. 25 I n accordance with the present invention there is further

provided a preservative conpound or conposition conprising the
ant i nmi c§ obiCaimpdsitidres fomadministratiom iratheomethaskofihetinverdionr meg he prepared on

conpound PV ABRBES KPUR BIABrAL FigheueRREtRR MoRpolids AllehdEh s, vo
03/ 061672 BT AIISHNNYFhd pRafniacttiealdesifpostiibis)dnéludingeslenadingcgrindinghe

i nvention we provide a conposition for treatnent of gastrointestinal
di sease cofpmagenising, suspandingbi disseuingneemilsifyings oflisbersi® REWNBER and

agent 15 alOBBu EbA S AP eI FAelE sodohE AN RAREIERTHNSY |

r educeqorendilaastspeaeicrsiahdomdidvantss furt her chenot herapeutic. The suitable
chenot herapeutics for use in this enbodinment are those which exhibit a
significant reduction in nenbrane penetrati on when adm xed with the

pol yneric Mss! ' e i i | Sorhbddithort By BO Py a
factor of g@*l@%@%@”ﬁﬁ@'ﬁﬁ?ﬁwﬁéﬁg ﬁgga%%ﬁtlwaﬁen‘?&sglfor .us}le i.lll this
aspect of theeformehtabdets, iozehges pills, itivcbes ceapsoiltes, edisirsmmwdgrs, including

322:: 8: m gﬁqlgr@}se%éﬁ%@éér_s?%hﬂ%tn's,c%Pe?neljles,asc{?srye sro?\rs, terrrﬁﬁ&igﬁg,t sﬁ'Lps and
15 tinctures. Slow-release, or delayed-release, forms may also be prepared, for

example in the form of coated particles, multi-layer tablets or microgranules.

It is generally preferred that poly(2-propenal, 2-propenoic acid) is prepared from
poly(2-propenal) by oxidation of the solid in air. The poly(2-propenal) polymer
20 may be initially heated, predominantly in the dry state, to between 80 and
110°C. More preferably, the polymer is initially heated to about 85°C. The
poly(2-propenal, 2-propenoic acid) is preferably heated in the alcohol for a
period in the range of from 1 hour to 1400 hours and more preferably from 1
hour to 60 hours.
25
In accordance with the present invention there is further provided a preservative

compound or composition comprising the antimicrobial of the invention.

In accordance with the present invention there is yet still further provided a
30 disinfectant or antiseptic compound or composition comprising the antimicrobial

of the invention.



The use of chenot herapeutics in conbination with the polyneric
antimcrobial reduces nenbrane penetration of the chenotherapeutic thereby
reduci ng weysversrz si de ef fects and providi ng nore target @dTiAm®B/aM39 | N
many cases odour is also reduced. 20 Exanpl es of chenot herapeutics for
treatment of gastrointestinal disease M8clude antibiotics and anticancer

ts. Ex I f tibiofi whi b. ' jnat h
anti m or obiBACSIEARGE ML 3 HeFarEspER: A Feafoh b BRITRIEE cotipdbiboh ' 1@
am nogl ycoghdgsatniet it gdistBmtestHaP HRease Cohipisaitf anidntipdiciobits politer as
antibiotics may be conventional antibiotics used to treat infections of the

gast r oi nt ehereinbeforecdesibedxang| asfusthesneharagiberanaitie: agent shergip bee used

i n conbi nat n NITEri.c: | 11 | 0 [[ayention are
Al Kyl ati ng U e Braaist Feb b ed SRl CandErde e | 20,
al kal oigs, hornones and ot her anticancer agents, particularly anticancer

agents contai ni ng carbon, hydrogen and oxygen only. WO 03/ 061672
PCT/ AUD3/ 00080 ac3orPties dilhpbBIcelenscbiee; METhrABE: %@Heﬁgww o RNYFHEE one

or nore fur kCr gy f; ; of a
phenol (pr gbgﬁgcgﬁl@%%mlgnq?%éu@\tta Bo‘% %@?o?%?ﬁ%}? ?fﬁlﬁgﬁt@ fﬂﬂg%ﬁ%&hﬁféﬁt
i sot hi azol ianenkogendfich alhipiti an siymifioant meddctioh i mentorad panetration vaneral kyl

parabens (preferably in an amunt._.of fr.o . Q2 0,29 and.a l.ower. al cohol
(pref er abl )gdm{x%qiw ﬁtp%fm?%ﬁ{%'%b@gl)? r‘?%ﬁ'@bi\f We/%?féeq%GHF\iﬁHP@e n the
basi s #f VB dr At IB4st®oot he conposition. The derivative of

pol y(2-propénal, 2-propenoic acid used in the nethod of the 10 invention

has been found to have significantly increased stability conpared with of

Com 1ot anti koot BRTSepRlE adta 5t e o s bl T B et

| oss of anidlode rattivadticee fo iticutraéni tof gastosiestinals dissaseoadticasittancer
"accel erated ageing" at elevated tenperature, ie. at 40C. However, to our
great est s@genisstor tieqdment of gasifoinfesidial 6ARESMSe of "agei ng" pol y( 2- propenal ,
2-propggoi ¢ acid) in aqueous

The use of chemotherapeutics in combination with the polymeric antimicrobial

reduces membrane penetration of the chemotherapeutic thereby reducing

systemic side effects and providing more targeted therapy. In many cases

odour is also reduced.

20
Examples of chemotherapeutics for treatment of gastrointestinal disease

include antibiotics and anticancer agents.

Examples of antibiotics which may be used in combination with the antimicrobial
25 polymer include tetracyclines, penicillins, aminoglycosides, sulfa drugs,
cephalosporins and nitrofurans.

The antibiotics may be conventional antibiotics used to treat infections of the
gastrointestinal tract.

30
Examples of anticancer agents which may be used in combination with the
polymeric antimicrobial of the invention are alkylating agents, antimetabolites,
anticancer antibiotics, plant alkaloids, hormones and other anticancer agents, |

particularly anticancer agents containing carbon, hydrogen and oxygen only.



or in aqueous-pol yethylene glycol solutions at 40C, not only slowed the
decrease in antimcrobial activity-but in fact, actually increased

anti m cr owpaB/oemect i vity of the poly(2-propenal, 2-propenoPCTadiod)go3see
Exanmple 2(a) and (b). This finding is totally contradictory and unexpected
in view of the prior art which 20 predi @0s that the rise in tenperature
should lead to "accel erated ageing", ie. accelerated |oss of antim crobial
activity. Herein, the process of providing increased antimcrobial activity

by the formpid @ompdsitiorzewf ansf ingentsn enafalédeomyirisec onpoby miore furterdi ng
pol y(2- propenal , 2- ropenoic acid), .is referred

"super - act iam&miswbi@égm%h@spm%ﬁeﬁeqt%@ &ome the groqgo%- g@%@rﬂ%éﬂrﬁfﬁé@@u in
Found supd 2ot B 6481 MLl BiinREbRork! orehibly I 8 ot
by basi 6, df@rdmk I000&H tdyt%a¢ adiatkyd padaliensnrefératuly is apearaont ofdfrorar0.D8

br esence oftoppyaRMA IBHEr SISHEG) (TEleTH o RE ErEpunl R 20 HOBal Fbsteins nce
}3?;' / R[Jggle gggﬁgm(szﬁl}ﬂg%?g?bﬁgﬂ%:&g'r%o(?ﬁe‘bé?ght g’?\‘é@g%gflﬂ?{&g %gﬁigﬁ%bonyl groups

of the polyners, by formation of acetals, from al kaline degradation by the

Canni zzar o teacti.on.. An,ad advan of s [ = ' [ ' te
reduces or .QT? ﬁ?ﬂ\o’@%‘é‘? of BO@’gﬁ'Pé?R‘?{bﬂﬁr?Q%&?é%‘#ﬁ%\ﬂﬂaﬁ%éﬁyiﬁ 519@@@@82@ tb%’ssue
and dernpal jhvéntict hadbebh fbsndetPhasd sighifichatly fapeasarrétabiity 66mparetiivith
distinct and additional to any increase of antimcrobial activity which

may resul t ofmpely(3-propsnahoPrepenqieracihepalymearai Simee the, paiey aikuedarded

such as. vesairingepBLb! pfA BT PLodRRACBY A, #6 Ryicnebd ByPRSY B
AU- A- 11686/ Hiinfibrstdalnadtivity of its6RmPdeitions] vee condudted S'abeeleratec pgaingd at

exactly the nethod described in 11 95 and then, follow ng, found , that
subsequent eayRiedatamperatysg. J¢- @ieg(%g-t ﬁ&wey%of%b% gEapsl, surprise, the

ot vi o (el o e B AR A 2 e a e Fop BN ueous 1o/
t he pol ynerorf iroraquens8ep@getbyiepeeglycyl solutione- ah 4561 ractt only slowed the
super - acti Vc?etcir(e)gséj Eiﬁia?nr”rrrlllgrovlgiet1lhactivity—but in fact, actually increased antimicrobial
activity of the poly(2-propenal, 2-propenoic acid), see Example 2(a) and (b).
This finding is totally contradictory and unexpected in view of the prior art which
20 predicts that the rise in temperature should lead to "accelerated ageing", ie.

accelerated loss of antimicrobial activity.

Herein, the process of providing increased antimicrobial activity by the formation
of a new configuration of the subject polymers including poly(2-propenal, 2-
25 propenoic acid), is referred to as "super-activation" and the polymers referred to

as "super-activated polymers".

Even more surprising, in view of prior art, the inventors have found
superactivation in aqueous polyethylene glycol solution is promoted by basic,
30 followed by acidic conditions. Also, super-activation is promoted by heat and

moisture.

Super-activation is facilitated by the presence of polyethylene glycols or polyols
6r alkanols, we believe, since the presence of the polyethylene glyco! or polyol



polymer firstly heated between to 80-85C. The optinmumtine to achieve
super-activation of solutions of poly(2-propenal, 2- 20 propenoic acid)
depends iwo@s®el6y2 upon the tenperature. It will be appar eRCT/AUa000BYenN
ageing at roomtenperature may be used for superactivation, especially
when facilitated in the presence of hydr26xyl I ¢ sol vent and/or base

fol | oned byyagjidibV or &g&tsogﬁgog\%bm?ﬁg hhe E@ﬁbongl H to'f‘?tgle ﬂﬁgnfeﬁ’ss,t Bf

| onger tine perlod require e I nvent foun

super - act i atradtiars oflacetalsh fdnhalkalime degradatibh dyfthe Crasatizzziratresdtiomal

t herapy, preservatives in water-based products or processes, and active
i ngredients in disinfectants or antiseptics having the advantage of

enhanced amj %dﬂéﬂo'a’ﬂvaﬂfégev'dfku;?éﬂéél%ﬂ@ﬁ Cis M itNYSIUCRES of C&iffindted, hat

the antimcrobial activity of such disinfectants or antiseptics was

i ncreaséd apptaminaskserdleintwiich ipaisofitne eitisspeansdarmal rigation. common
feature of the invention is the attachment of a group capable of

hydr ophobi c interaction, to the antimcrobial of the invention, by way of
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adsorption, in order to enhance _antimcrobial activity. The invention wll
now be desdn¢nsage aftantindiceahislcactivily hish Anayrasyil, dveralihiiom norenpelymeiot be
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concentlDat |hyn|rc6pmllcﬂtyso‘$ ﬂta: pblyenbrt 9u¢H1@scwas rdergongirat@d % tgpsed ghistralian 10

ol ynmer ilut e , J and inocul ate
PP Tor L ey ApaleatonoRuAT T8e8/8BN haesiefer 1 GE /o5, The, veptoss BaVe | od
time-int er‘f@t)éateﬁréfé?ﬁlgrthe%éihoﬁf éé%‘bléh%eﬂl V@ %nHQh%n ”folleuﬁfthEﬁ(?
broth and vortex. Platé out seria in 10 utlons our W t i case
soy agar. Ithahbaw@seqd@lyts aupefFantIVHIoExamf)l ethE Tlpart(allarrplseltdb@crpdﬂpmea

met hod of ari.n pt openal e} en aci on of a
solid acr olc{,ﬁ'ﬁo'b%f WEB' %Vemrrls asd%tbqr{j)a{ BH%!I an@‘ncrgblaf( ac?vﬁ i
15 should be noted that even super-actlvatlon d|d not render the polymer from
11686/95 completely soluble-in contrast to super-activation beginning with
polymer firstly heated between to 80-85°C.

The optimum time to achieve super-activation of solutions of poly(2-propenal, 2-
20 propenoic acid) depends inversely upon the temperature. It will be apparent
that even ageing at room temperature may be used for superactivation,
especially when facilitated in the presence of hydroxylic solvent and/or base
followed by acidity, but obviously, this may be impractical due to the longer time
periods required.
25
The inventors have found polymers super-activated as described herein,
suitable for gastrointestinal therapy, preservatives in water-based products or
processes, and active ingredients in disinfectants or antiseptics having the
advantage of enhanced antimicrobial activity. Furthermore, the inventors found
30 that the antimicrobial activity of such disinfectants or antiseptics was increased
by increase in their pH, for example above pH 6.

A common feature of the invention is the attachment of a group capable of
hydrophobic interaction, to the antimicrobial of the invention, by way of



propenoic acid) is the preferred method of preparing a starting materi al
for use in the nmethod of the invention. Water (720 nL at anbi ent

t enper at we,03abwat 20 20C) and acrolein (60g ; freshly di ®CTIAWAE0003D us
hydr oqui none added to 0.25% ww were El aced in an open beaker, within a
funme cupboard, and very vigorously sti22ed, nechanically. Then, 0.2 M

23 The ol HENRCHAIEREL ograthn, B o Tanf Sf"Aupdiptiphoth I8ef ol Bnfidhee o™ ©

ani on and amtrhj;mbal activitye, the col our had di sappeared and the cl ear
solution becane mlky. About 1 mnute later, precipitation of a white
fl occul ent pol yner began, and 30 appear ed conplete within 15-30 m nutes.

The preci p"l{h%tuﬁv&‘é‘ﬁﬁfﬁ Wilf ﬁé\ﬁ'rcbé"a cr}%‘“d ays 1‘?9 ﬁf séverl Ekémg@si, g\gﬂéﬁ room

t enper at ure upon ter papers d 25g), then spre as a
thin | ayer shoulgl mﬂsbqoemnstrtmdsaaammng thescepe :Hnereof) C/ 8 hours. This heating
was continued at the follow ng schedules : 50 C 15 hours ; 65 C'4 hours ;
75 ¢/ 18 hours ; 84 C/ 24 hours. WD 03/061672 PCT/ AU03/00039 23 It is

envi saged tg]@bmm_sngsthod may be scal ed-up,to include, eg the stepw se
addi tion of acrolern, 1n a closed vessel, and followed by nore rapid drying
(conpare eRisgdlee sempls withol Yaby yeightsanuecusrsasiumpkicarbenetg fyobtain the

Subi ect porsuared GpRRABFRRR (Rt sbane el Fortnd 61290 B Ao GHf f
sodi umgar pRnahér) SWe@h q9 dolofdilvted santpld o adstetllesidr and inecplateadith Suth

sol uti ons were pf clear-in contrast to attenp c{)ed 10 di ssol utions,

usi ng al t emaof ¥@ '90 ﬁfM 9higs.agriginess andMitAherecichime1aiasyas, ra'@fﬁﬁpl e 2
Thie exampqe ﬂgo%%(;aﬁéﬁea%;at@kleftwm' G et Bmtwsadyoﬂeﬁne ateol! SRBAMOI C

acid). 15 ( ropenal - propenoi ¢ acl ssol ved 1 n 649
pol yet hyl erfeinglQydiltiofis PE@Ur \Aﬂﬂotrwtnbasersbyrmarvmlndumeﬁmfaya a.373C% w w
sol ution of sodium carbonate. A portion of the solution (apparent pH=5.8)

nas 15 Example 1

The example describes a method of preparing poly(2-propenal, 2-propenoic
acid) by oxidation of a solid acrolein polymer in air. This poly(2-propenal, 2-
propenoic acid) is the preferred method of preparing a starting material for use
in the method of the invention. Water (720 mL at ambient temperature, about

20 20°C) and acrolein (60g ; freshly distilled, plus hydroquinone added to 0.25%
w/w) were placed in an open beaker, within a fume cupboard, and very
vigorously stirred, mechanically. Then, 0.2 M aqueous sodium hydroxide (21.4
mL) was added to bring the pH to 10.5-11.0.

25 The solution immediately turned a yellow typical of the hydroquinone anion and
within a minute, the colour had disappeared and the clear solution became

milky.

About 1 minute later, precipitation of a white flocculent polymer began, and

30 appeared complete within 15-30 minutes. The precipitate was filtered and
washed with water (250 mL), dried at room temperature upon filter papers for 2
days (yield 25g), 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 ; 65° C/4 hours ; 75° C/18 hours ; 84° C/24 hours.



retained at roomtenperature while (b) the remainder of the sanple from
part (a) was heated at 60 C for periods 20 of 12 or 25 days. Sanples from
(a) and (WP owsw7zi |l uted with 1% w w sodi um bi car bonat e amdT/Adwbvws? ed for
bi oci dal testing at polymer concentratigns of 0.125% ww. Surprisingly,

t he sanpl es whi ch had under gone "accel efdt ed agei ng" showed 25 inproved
antimcrobial activity, as can be seen by reference to Table 1: Table 1
Cfu/nmL * (Pseudonobnas aerugi nosa) Sanple O min 10 min 15 min 30 mn 60 mn
25 days at It Boasn\limgmi thtai rthis7Tmetiebmaylbe SOSIed-Upcﬂmm(ﬂlmbcmth&etepMselays

at 60C 7.7x10..1. 4x 8x1Q <10 ,<10, 25 ays a 0x10 1.3x1Qb.6. 6X10
210°210 "+ St Of GROIRE I 7 IRetwseBsslo BT oIIBWER BT bt S804

pol y( 2- prop @(?]ﬂbareze%rgg%nmc aci d) was di ssol ved in 200 nL of 0.1% W/W
Na2CO3 and "al l owed to stand overni ght. Sodium | auryl sul phate was

introduged at a level of 0. 05% w w and the solution was acidified with

Bi oci dal Tavbleaey 8 SoERPn e et N polieskip e 2 BEbRhHICARRY Mies Lo

w w NaHCG3 ;%#edsby héigingi2g'enthe gdlﬁectémﬂyinesamﬂi stlﬁlhgvmlérad 5580 mmata:sg
|rrproverrent performance as can be s erence to Tabl e

Tabl o 2 gmm i GBS 5o daEn GaibAREES SOIERI(E06 k) and them dilgtad A4S 30
20 6 2 d
T "s0es s $8qled o g CRAUAE W) il OgBartih [bhtfadt X102 aficfhutdd 12y S

10 dlssolutlons, using alternatively, polymer derived from Example 5 of 11686/95.

Example 2
This example describes acetal formation from poly(2-propenal, 2-propenoic

acid).

15 (@) 5g of poly(2-propenal, 2-propenoic acid) was dissolved in 64g
polyethylene glycol ("PEG") 200 and combined with 31g of a 0.71 % w/w
solution of sodium carbonate. A portion of the solution (apparent pH=5.8) was
retained at room temperature while
(b)  the remainder of the sample from part (a) was heated at 60° C for periods

20 of 12 or 25 days.

Samples from (a) and (b) were diluted with 1% w/w sodium bicarbonate and
submitted for biocidal testing at polymer concentrations of 0.125% wiw.
Surprisingly, the samples which had undergone "accelerated ageing" showed
25 improved antimicrobial activity, as can be seen by reference to Table 1:
Table 1

Cfu/mL * (Pseudomonas aeruginosa)

Sample 0 min 10 min 15 min 30 min 60 min

25 days at room

temperature 7.8x10°  |4.1x10° |6.1x10° |9.8x10* |<10
12 days at 60°C | 7.7x10° | 1.4x10° |9.8x10° |<10 <10
25 days at 60°C | 1.0X107 [1.3X10° |6.6X10% | <10 <10

* Colony forming units/mL



(c) A5%ww solution of super-activated polyner was prepared as in

exanpl e (2a) but
15 was t rwetoademi7z h conc.
subm tted for biocidal

condi tions,

per f

ormance,

repl aci ng PEQRROO wi th PEGLO00. A portion of this solution
NaOH to pH 8. 1. Sanpl es were heaCa&dws/ @39 C and
testing. The sanpl e exposed to nore basic

unexpect edly gave superi or 28i oci dal
seen by reference
Sample O mMn 5 mn 10 mMn 15 mn 30 mn

as can be
to Table 3: 20 Table 3 Cfu/nL * (Pseudonbnas aerugi nosa)
pH 5.8, 12 days 60C 3.8x10 2.7x10
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AR e 1 P T O M -3 T A L M
20 days at room
temperature (RT) |9.0x10° |5.1x10° |6.8x10° |<10
7 days at 60°C +
13 days at RT 9.0x10° |1.2x10® |<10 <10
* Colony forming units/mL
(c) A 5% wiw solution of super-activated polymer was prepared as in

example (2a) but replacing PEG200 with PEG1000. A portion of this solution

15

was treated with conc. NaOH to pH 8.1. Samples were heated at 60° C and

submitted for biocidal testing. The sample exposed to more basic conditions,

unexpectedly gave superior biocidal performance, as can be seen by reference

to Table 3:
20 Table 3
Cfu/mL * (Pseudomonas aeruginosa)
Sample 0 min 5 min 10 min 15 min | 30 min
pH 5.8, 12 days 60°C | 3.8x10° 2.7x10° |1.5x10° 3.3x10° | <10
pH 8.1, 7 days 60°C | 90X10° - 10 <10 <10
pH 8.1, 17 days 60°C | 8.3x10° 3.3x10° | 1.3x10° | <10 <10

* Colony forming units/mL



1H 8 9.5-8.5 7.3-6.0 6.0-5.5 5.5-5.0 5.0-4.0 4.0-3.0 3.58, 3.56 3.0-0.5

71.62 13C 6 185-175 140-105 105-95 80-55 69.48, 55-15 60.25 20 Exanple 4
(a) 5% wwogdhetsinns of pol ymers of a range of degrees of peupdansaeBdvati on,
apparent pH 5.7, were prepared simlarity to Exanple 2(a), but varying the
per cent age of PEG 200. 25 Sanples were ated at 60 C and stabilities were
noni t or ed ver i?_ge Physi cal stability was considered to have failed with
t he occurr &X8H precipitation or gelling. UV neasurenents were nade on a

0.01% w w alsy Eaniie 08%kAaHeE2 tRCTHrab0e! PRefited? byc oeactivty aff i the ipoly2e w w
sodi um car bonate solution. A decrease of the ratio of absorption at 268 nm

. 230 nm i prapsnal. &pEpPenpivAgidbWithRdlyethylgRe 06O i n  chenical stability.

Results are shown in Table 5: 5 Table 5 Conposition A B C D PEG 200 (% by

wei ght) 0 50 64 95 Physical Stability Time ABCD 4 days 60 C Fail Pass

P P 1d 60 C Fai| .Fgjl P b |, i

o s Thb et R b B S o B i B R B 5o

1.38 1. 41 97
éfér% cﬂmé QES%S‘HGV%S@Q%Q\S %@tle? oﬁé\yélls Zhdlcdcentrhtid At tRE JolymEr

1.03 1.09
solution using proton ('H) and carbon (*C) NMR spectroscopy. Dialysis

removes all material of molecular weight less than a 1000. Table 1 provides
proton ('H) and carbon (**C) NMR data. As can be seen from Table 1, Nuclear
10 Magnetic Resonance spectroscopy of the residue showed peaks at § 3.58 and
3.56 in the "H Nuclear Maénetic Resonance spectrum and & 71.62, 69.48 and
60.25 in the *C Nuclear Magnetic Resonance spectrum. These peaks are

indicative of the attachment of polyethylene glycol units as acetals.

15 Table 4
Data from the 600 MHz 'H- and 125MHz '*C-Nuclear Magnetic Resonance

Spectra in DO with 1% w/w Na,COs of the solid residue of Superactivated

polymer after dialysis and concentration.

i vinyl -
Region | carbonyl | atkenyl | M| otvlen | acetals | SV | PEG | Alkyls

[

HE 9.5-85 |7.36.0| 6.0-55 5.5-5.0 | 5.0-4.0 | 4.0-3.0 | 3.58, 3.56 | 3.0-0.5

71.62,
®Cs | 185-175 140-105 105-95 | 80-55 | 69.48, | 55-15
60.25
20
Example 4
(@) 5% wiw solutions of polymers of a range of degrees of super-activation,
apparent pH 5.7, were prepared similarity to Example 2(a), but varying the
percentage of PEG 200.
25

Samples were heated at 60° C and stabilities were monitored over time.
Physical stability was considered to have failed with the occurrence of

precipitation or gelling. UV measurements were made on a 0.01% w/w polymer



25 days 60C - - 0.84 1.04 Both physical and UV spectral results
denonstrate the positive effect of PEG on stability; higher PEG content
resul ts iwogsmetcser physical and chemical stabilities. 10PCh)AUDB@OIBOI | owi ng
solutions A and B were prepared by dissolving 4g of poly(2- propenal,
2-propenoic acid) in 196g 1% w w sodi un2®i car bonate and adjusting the pH

to 7 (A and 5. B)_ W di. | ut e. HCl | Wt i d S :

di ssol vi ngcgﬁc%‘f'ﬁf)ét'%b\r&ﬂ%- W{V&ﬁgﬁﬁh‘ Carbg)%&%ﬁg[bé'gggﬁﬂgérgggéégﬁ%r?téo48f g) at
65 to -70a6sorptioR 4t 268 wim 02301 nrfh i copdidered ayhomanheus wittebadedr8ase ¢ was
added, 15 the apparent pH being 7, and then 5 5 at the end of the treatnent
peri od of Shemicg)stabiityoBeswlisare $owminnbaIed39 27 Al sanples were stored
at 40 C. At various time intervals sanples containing equivalent to 0.125%
w w pol ymer were submtted for biocidal testing. Results are shown in
Table 65 5 Table 6 Tine (days) Tine f@abledfpl ete kill (mnutes) <10 cfu/nL

at 40C (Pspudonmonas_aeruginosa)_ Solution A Solution B Solution 30
30 7 30 epCompositiomy "31 60 0 f0  ExanpBe 5 L g of pol y(z-p:%gpenal,
2- propenoi g .-T, sieRt e TN erthher Ta digp o B Tutgd,—enctoged chanber,
bot h at GO?qu?Og%d% g@@g} ution[s(,)I of [the dry popl yrrgr&and 10 t9 e
hum di fi ed| pAygical StabHitgct i vely were prepared ap 0.125% wjw (w th
correction}for noisture content) and submtted fpr eval uatilon by the
Bi oci dal Thhe lable 7 Ctu/nL * (PBseudononBs aefuginGsa) Q mn® mn|l10
mn 15 mn|{30 mn 60 mn

4 days 60° C Fail Pass Pass Pass

11 days 60°C Fail Fail Pass Pass

Chemical Stability Ratio = 260-270 peak absorbance

228-235 peak absorbance

Time A ~ B C D

0 days 60°C 1.38 1.41 1.43 1.46

4 days 60°C 0.98 1.04 1.21 1.27

11 days 60°C - 0.97 1.03 1.09

18 days 60°C - 0.89 0.92 1.04

25 days 60°C - - 0.84 1.04

Both physical and UV spectral results demonstrate the positive effect of PEG on
stability; higher PEG content results in greater physical and chemical stabilities.

10 (b) The following solutions A and B were prepared by dissolving 4g of poly(2-
propenal, 2-propenoic acid) in 196g 1% w/w sodium bicarbonate and adjusting
the pH to 7 (A) and 5.5 (B) with dilute HCI. Solution C was prepared by
dissolving 50 g of poly(2-propenal, 2-propenoic acid) in PEG 200 (640 g) at 65°
to -70° C. Then a solution of 4 g sodium carbonate in water (306 g) was added,

15 the apparent pH being 7, and then 5.5 at the end of the treatment period of 31
days.



4 1.2x10 <10 Polymer (dry) 4.9x10 - 7.6x10 5.9x10 Polymer (hum difi ed)
1.1x107 6x106 3.4x103 3.7x103 <10 - * Colony formng units/m 15 The

pol yrmer s whiléteezl car bonyl and/ or carboxyl absorption i nPCRAUI3MO3Det ween
1700 - 1730 cm 1, carbonyl groups (e.g. with Schiffs reagent) and have MN =
ca. 10000 and M' = ca.5000; titration sBdws carboxyl groups ca. 5 nole %
These paraneters are sim/]ar oot .t he sa a ) f .

pol y( 2- pr oﬁﬁ%ﬁmp@?“ ‘@%repﬂ?b%‘%éfgbag‘ 4y ."%“63%%1@?%?&\8&?& EoH3gING g
Exanpl e 6 itast W%H} LiBnfitted> rVBhiBEIdBRtesting P Reeditend

t hen di ssolbgg |dr¥qgt(§;%g?°§?\ﬁél, esﬁg?:’ta\llvs?éér? described in Exarrplg 5 of
11686/ 95. st ShowntihiTable@it eri al was further heated at 80 C for 24 hours
(follow ng which, solubility in 5 aqueous nedia remai ned i nconplete). The
sanpl es were conpared for antimcrobial activity, using the standard

Bi oci dag Test. Both of the sanples tMadlee® by heating, ie.
super-activation showed a clear enhancenment of _antimcrobiagl activity, as
shown i n Tabl elige (dayshbl ¢ 8 Cf ufime fﬂfﬁﬂ%@iﬁt@rﬁih@%‘“ﬂ@%ﬁﬂdﬁ‘dﬁ“L Tr eat ment
of solutioh Iniatdd°@ount |5 nin 10 mi KPSGUERIMORES ABAIZINASA)None 4. 6x10

5.7x10 2. 9k10 <10 <10 (2} Nope—4 631042510+ Sx10—36—<t9 D24 hqurs
80 C 4.6x1 3.7x10 <10 <10 <roUtoBA 54l 1o BOIEENE 4 6110 e8NS0 <qo <10
* Col ony formmg g ts/MC|EXanpgg 7 50| § of pgpy(Z-propenal, 3H propendic
acid) was (i ssolved in PE&R0Q (640 g) at

7 , 30 60 -

14 - - 10

31 60 60 10
Example 5

1 g of poly(2-propenal, 2-propenoic acid) was heated in either a dry or a humid,
enclosed chamber, both at 60° C, for 3 days. Solutions of the dry polymer and
10 the humidified polymer, respectively were prepared at 0.125% w/w (with
correction for moisture content) and submitted for evaluation by the Biocidal

Test:
Table 7
Cfu/mL * (Pseudomonas aeruginosa)
0 min 5 min 10 min 15 min | 30 min | 60 min
Polymer (dry) | 4.9x10° - 7.6x10° | 5.9x10* |1.2x10°| <10
Polymer
(humidified) | 1.1x107 | 6x10° | 3.4x10% | 3.7x10° | <10 -

* Colony forming units/mL
15
The polymers exhibited carbonyl and/or carboxyl absorption in the L.R. between
1700 - 1730 cm™, carbonyl groups (e.g. with Schiff's reagent) and have My, =
ca. 10000 and M, = ca.5000; titration shows carboxyl groups ca. 5 mole %.
These parameters are similar (but not the same) as those of poly(2-propenal, 2-

20 propenoic acid).



15 between 65 to 70 C. Then,

an aqueous sol ution of sodium carbonate (4 g)

in water (306 g) was added. The sanple was divided and either stood at

room t eryyoerianerse2 or
the sol ution
are shown in
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proportTon
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10 Table 8
Cfu/mL * (Pseudomonas aeruginosa)
Treatment of solution | Initial Count 5 min 10 min | 15 min | 30 min
(1) None 4.6x10° 57x10° | 2.9x10° | <10 <10
(2) None 4.6x10° 4.2x10° | 1.5x10° 10 <10
(1) 24 hours 80°C 4.6x10° 3.7x10° <10 <10 <10
(2) 24 hours 80°C 4.6x10° 8.0x10° <10 <10 <10
* Colony forming units/mL
Example 7

50 g of poly(2-propenal, 2-propenoic acid) was dissolved in PEG200 (640 g) at
15 between 65 to 70° C. Then, an aqueous solution of sodium carbonate (4 g) in
water (306 g) was added. The sample was divided and either stood at room
temperature or heated at 80° C for 24 hours. The acrolein content of the solution

was determined over time, by reverse phase HPLC and results are shown in

Table 9:
20
Table 9
Days stored at 20°C Acrolein Content (ppm)
Superactivated Not Superactived

274 144
- 126
16 34 103
30 13 80




aqueous sol vents. Exanple 9 15 (a) 540 g of poly(2-propenal, 2-propenoic
acid) was dissolved in 2304 g PE&XO0O at 65 C, prior to mxing with 43.2 ¢
of sodi unwoasberwate in 712 g of water. Then, the sol uti oRCragBeaBed to
100 C for 4 hours, and 36g sodium |auryl sul phate, 7 g ECOTERI C T20
(non-ionic detergent) and 2 g lenon frd8rance were added. The fornul ati on,
pHE6, was dig ut eg rh: 30 with hard water 20 and chal | enged agai nst

St aphyl oco us (a Gampositive bacterium of particular

si gni fi can@y| RSy 6f ;Skﬁly(zl{)%ehaﬂQ -propensie écﬂﬂ)SWeaélﬂréifdré@lasl ih&Example 7

chol eraesuis (a Gramnegative bacterium_ of particul ar %nlflc ance,

regardi ng andf treaiegnat Tﬂ’ﬂp@fﬂiuﬁﬁsepﬁﬂﬁt 09 & H0 anﬂe%b@& YeVaViRg e he

Associ atio Al 95
001 47 oopenieds; renriBlesdvils FIAEbETo L' Gaitai BB Tesl B LY g T
in Tabl® 1lacréGsEBkMGa6y andPeadulsREaH0aM in3blalle 11 M cro- or gani sm
Positive Tubes Result S aureus 2/60 Pass S. chol eraesuis 1/60 Pass

Adj ustnent of this formulation to higher pHs, increases the antim crobial
activity, as nonitored by the Biocidphydegt. Results are shown in Tables
12(a) and 5 12(b): Table 12(a) Act|V|tv agal nst St aphyl ococcus aur eus
Initial CoyntSupexadiMationu/ MOptipuig Téme3tngepm  10Tctal Bl He60 pH mi nut es
m nutes m nutesmperaiuet°C) nites  qHeurd) cf u/ nL cf u/ Kmimdtesi. cfu/inl 5.6

2.8x10 4. 4y Wodmdp(elrﬁ Srtar| 7- 2 2>712d® <10 <[0 <10 <1910 8.9 3. 2j410 <10 <10
<10 <10 19Q.5 1x10 <10 <1p <10 <10

40 1400 <10
60 120-170 . <10
80 16-24 <10
100 4-7 <10
115 1-3 <10

The amount of time required for super-activation is seen to be inversely
10  proportional to temperature. All solutions of polymers derived from the
superactivation process were completely miscible, in all proportions, with

aqueous solvents.

Example 9

15 (a) 540 g of poly(2-propenal, 2-propenocic acid) was dissolved in 2304 g
PEG200 at 65° C, prior to mixing with 43.2 g of sodium carbonate in 712 g of
water. Then, the solution was heated to 100° C for 4 hours, and 36g sodium
lauryl sulphate, 7 g ECOTERIC T20 (non-ionic detergent) and 2 g lemon
fragrance were added. The formulation, pH6, was diluted 1:30 with hard water

20 and challenged against Staphylococcus aureus (a Gram-positive bacterium, of
particular significance regarding infections in hospitals) and Salmonella
choleraesuis (a Gram-negative bacterium, of particular significance regarding
infections in food preparation areas), respectively using the Association of
Agricultural Chemists Official Methods of Analysis (1995) 991.47, 991.48, (Hard

25  Surface Carrier Test Method). Results are shown in Table 11:



10 Table 12(b) Activity against Pseudononas aeruginosa Initial Count, 3.7
x 106 cfu/nL; polynmer 350 ppm 10 20 30 45 60 pH m nutes m nutes m nutes
m nut es mwvows@ele7zf u/ nL cfu/nL cfu/nL cfu/nL cfu/nL 5.6 2pPexiU80@810 02 40
<10 7.2 5.8x10 9.1x10 4.3x10 <10 <10 8.9 9.5x10 8.2x10 4.6x10 <10 <10
10.5 1.1x10 3.0x10 <10 <10 <10 15 (b) 1200 g of pol y(2-propenal, A
2-propenoi ¢ acid) was dissolved in 76|8%§% 3f PE&200 at 600 C and then 96g
Na2COB in 3024 g water was added. The'@ 1dti on was heated at 100C for 6
hours. WO 0361672 RO AU03 PBE3 ge 1 an ion|was added to the
basi n of anwg%gga@%t c00 Pﬁgmyg\jfwrb#gto g FEg(:léoui;tz:entration of 300ppm
(30ppm pol yjngraguréus | mes/ week. | @B ng was carr|iRabs out at evening to allow
contact tines_of 8-12 hours before operationt—recomrenged; residual
concentrat i o8- ¢RAeEB65EE ed to| BEhal ved every PAs§ 5 holrs of oper at i on.

Reci r cul at i en—water—tad—on—average, tenperature 27 C, pH 8.5, conductivity
3000 S. Mcrobial counts were determ ned and conpared to an adjacent,

i denti cal, ment bf thisviornmidetia toi Higher tlilsdhsieasssa the adtihiojobiaRactivitys ar e

hown in Table 13: 10 Tapl e 13 * i e d
Sont ol " Togrmoliaysh by the Bibtirg FERt, RESTE B spaw- i 48BsSS128)dny
2.5 x 18 - 12(b):

Table 12(a)
Activity against Staphylococcus aureus
Initial Count, 3 x 10° cfu/mL; polymer 350 ppm.

10 20 30 45 60

pH minutes minutes minutes minutes minutes

cfu/mL cfu/mL cfu/mL cfu/mL cfu/mL
5.6 2.8x10° 4.4x10" 2.3x10° 20 <10
7.2 2.7x10° <10 <10 <10 <10
8.9 3.2x10° <10 <10 <10 <10
10.5 1.1x10° <10 <10 <10 <10

10
Table 12(b)

Activity against Pseudomonas aeruginosa
Initial Count, 3.7 x 10° cfu/mL; polymer 350 ppm.

10 20 30 45 60
pH minutes minutes minutes minutes minutes
cfu/mL cfu/mL cfu/mL cfu/mL cfu/mL
5.6 2.9x10° 8.6x10% 6.2x10° 40 <10
7.2 5.8x10° 9.1x10* 4.3x10° <10 <10
8.9 9.5x10° 8.2x10* 4.6x10° <10 <10
10.5 1.1x10° 3.0x10° <10 <10 <10

15 (b) 1200 g of poly(2-propenal, 2-propenoic acid) was dissolved in 7680 g of
PEG200 at 60° C and then 96g Na,COj; in 3024 g water was added. The

solution was heated at 100°C for 6 hours.



14 6.1 x10 2.6x10 15 5.1 x 104 1.1 x 10 16 104 4.9x10 * Colony form ng
units/ mL The data indicate the treatnent programre naintai ned the m crobi al
counts vwOhBMn6etshe gui del i nes of AS/NZ Standard 3666. 3 (| RCI/AL9380mnd bel ow
that in the 15 adjacent tower, containing biodispersant (which was found
to be unusually inadequate during the d@ﬁanding conditions of the very hot,
sumrer per i @ B¢ bddEIATRHE bRINASF AR fritluceRraraidong RxwEP! 18 o s
exanpl e dermbRsCIAr6s g ne preparing an acrolein poly I n 'whi ch

the met hodcohcéﬂiteatldnveﬁBDOppms(aﬁ)pprrupelymet\DSOKBheﬁlﬂ\&Ek PROSINGOSAS @aBded 32

1.0 0. 8% w w Sodi um dro ePIa 0 f dei oni sed ter in a.l0L
stai nl ess Q\tﬁvbe? 1?3’[3 XI Iow (ﬁ?rﬁﬁa 2'6“ g‘ﬁ@r@ B:Q, urs, emézltp&r atony stir

until dissq ér}éﬁﬁmeﬁcédo ré’QHMﬁP&bﬁéédt%oﬁ' #ES é@fécieMo He ¢RIRA 8gEnMBLET | N
a 200L stainless steel vat and 4.99 kg of the 0.8% w w sodi um
hydr oxi Sle $olrs oboperatiohe mensulaérpn watgnhefnnaaerage, eomnaratie 23° 05 pH 20 C.

Si mul t aneo ad

sodi um hyd:écs)‘Ll3<' dg'ff 89866‘% h (irsgo%ggﬁf}%a‘ngﬁe Q&Fgﬁﬁ%&%ﬁwfgwgé%%uch
that the phar a d € r dﬂi’ﬁﬁa r above
30C. Conti ?tr}egt c@ﬁt ‘deﬁg??lsécg) ‘l}dce)ﬁ Vyglraﬁaw%gr?(?\%pjg\gmm%n& es. §§%ﬁtmdséﬁ?ng 15
Fi | ter/cenﬁesuﬁge\relsbowllpﬂiahle;éﬁl on mxture and wash the polyner with

dei oni sed water until the pH of the wash water is less than 7.0. The
approximate yield is 8 kg. 4.0 Drying 20 Dry the polyner in air, then heat
in an eyen using the follow ng progréanable 13

Cfu/mL*
Treatment Time Treated Tower Control Tower
(days)
1 | 2.4 x10° 1.1 x 10’
2 2.0x10° 1x10°
3 3.3x10° -
4 2.5x10° -
14 6.1 x 10° 2.6 x 10°
15 5.1 x 10" 1.1 x 10°
16 5.1 x 10” 4.9 x 10°

* Colony forming units/mL

The data indicate the treatment programme maintained the microbial counts
within the guidelines of AS/NZ Standard 3666.3 (Int):1998 and below that in the

15 adjacent tower, containing biodispersant (which was found to be unusuaily
inadequate during the demanding conditions of the very hot, summer period of
the test).

Example 10
20 10(a) Comparative Example

This example demonstrates a method of preparing an acrolein polymer in which

the method of the invention is not used.



Step Tine Tenperature 1 2 hrs 25 C 2 1 hr 40 C 3 1 hr 70 C25 4 1 hr 75 C
52 hrs 8 C 5.0 Dissolution Place 400L of water in a 500L vat and add 4
kg of sodwomsmersbhonate and 30 stir until dissolved. Sl owpgTad®3godsgy of

dry, heated polynmer and stir for thirty mnutes. The resulting polynmer was
found to have an approximate sol ubility33f 90 - 95%wwin 1 %w w sodi um

car bonat e. 03/ 9 33 Exanple 10(b) This exanple
descri bes &vegetﬁé(}ﬁWIQISE@Pngéé c<g';)1éc),rol ein polynmer in which the polyner

of conparative @E990 Ky §Mﬂ@bm@éd iviteeis 0L fstamleb@etbsbfvat amd addnventi on.

1.0 Base Manufacture Dissolv g sodi um car bgnat dﬁn .6 kg water in a
sui tabl e cont ai A€18 kg sadiupn BM@’WGX‘Q tBSI%@h?F‘éﬁHr B'Ptﬁ ‘into the
m xi ng vessel. 10 Commence stirring with the nechanical stirrer and heat

the PEGQO0OO to 65 t3 C. Add 5 kg of the dry acrolein polymer from Exanpl e
10a to 5he2.(PEGPYymedsatian until a uniform m xture is obtained. NOTE: The

lid t | et d I t,this st 15 .Sl ow dd.th
car bonat e sol ut PIAFS d00ekg ] Beionied WA 16 200k STaiTRS? Ste YA nraddH o
the sol ution reﬁvggﬂ%gl Bf ‘tﬁ@ d@%gw\% Sodiu® Aydidkide EBRItiSA! ot tHé”ZbQL &,

m nutes at 65 30 pH should be within the range 7-9. gPerature
shoul d be wi t hi Eqmlﬂmahﬁhg@oﬁﬂlw’@152—@0§Gpe5a‘6tlﬁtmqu§lv mae kgr@,cr el ng

vessel and heat rr%oonolrg(e)r gn& We frgl%aln(l 43 O%W\ﬁlw IB'&" ium hydroxide solution to the
10 200L vat at a rate over 1 hour such that the pH remains at 10.5 -11.0,
and the temperature does not rise above 30°C. Continue the

polymerisation for a further 90 minutes.

3.0 Washing
15 Filter/centrifuge the polymerisation mixture and wash the polymer with
deionised water until the pH of the wash water is less than 7.0. The

approximate yield is 8 kg.

4.0 Drying
20 Dry the polymer in air, then heat in an oven using the following program.
Step Time Temperature
2 hrs 25°C
2 1hr 40°C
3 1hr 70°C
25 4 1hr 75°C
5 2 hrs 85°C

5.0 Dissolution
Place 400L of water in a 500L vat and add 4 kg of sodium carbonate and
30 stir until dissolved. Slowly add 8 kg of dry, heated polymer and stir for
thirty minutes.

The resulting polymer was found to have an approximate solubility of 90
- 95% wiw in 1% w/w sodium carbonate.



25 resulting polynmer was found to have an approximate solubility 99.5 -
100% W w in water. Exanple 11 This exanpl e exam nes the anti m crobi al
activity wboskelédry, normally activated 30 poly(2-propen&CI/AHpoapenoi c
acid) polyner of Exanple 10a and the antimcrobial activity of the
superactivated acetal derivative descri®d®d in Exanple 10b. WO 03/ 061672
PCT/ AU03/ 00039 34 Chickens treated each of the antimcrobials were
conpared with a control group according to the follow ng procedure: In
each trial E;thr#mm)ckens (Line 53), day old were purchased froma 5
comrer ci al "hatchery.” They were wei ghed, sexed and rando assi gn?&bi nto
adj acent p@&his exanaplesinecibes g metiosAPrapaiing an GGECIMBRYBeHAWEIENER

di stributign I : ' I ail able ad
o tum TRV BBt TR DY & SBEy atbd Bdne ARG 206 o
crude pg ot gventisht h a coccidi ostat present (125 ppmDinitol mde). 10 Ten
chi ckens were adm nistered the formulation of 0.1% w w of normally
activated antim crobial fromExanple 10a in the water for 14 days through
static driynkersg I f 30 ng/ kg/ day. The other ten chickens were

t he Contro:ﬂﬁ(Gr ?l?éeq‘ﬁ”%%?ﬁ”gr oups of chickens were wei ghed on days 0, 4,
7, 11 and 14. ADissulve 6ehky sodiom cérbohate: ini 30.6 kolwaler ikasyitakiecani@inghi sed,

d the treated chi t Qpsi_ed har.ough
v noti on o R Pl 4 e SONRTRRR  BREDL {Fd S, Ank I ARSHET y8ESHS
RESULTR) Tabl e EiinMehabistodhd adthdthel mechahieal shirfdr avd mebt theaPEG20G® b

antimcrobial of Exanple | Oa DaK Control G oup Treatnent G‘“05‘18
Di fferences bet ®5akR® C. Add 5 kg of the dry acrolein polymer from Example 10a to the

PEG200 and stir until a uniform mixture is obtained.

NOTE: The solid may not completely dissolve at this stage.
15 Slowly add the sodium carbonate solution to the glycol mixture at a rate

that ensures the pH of the solution remains in the range 3.5 — 9.0.
Stir the solution for 45 minutes at 65 +3° C.

20 NOTE: pH should be within the range 7-9. Temperature should be within
the range 65 +3° C.

2.0  Superactivation
Cover the mixing vessel and heat to 100° C for four (4) hours. The
25 resulting polymer was found to have an approximate solubility 99.5 —

100% w/w in water.

Example 11
This example examines the antimicrobial activity of the dry, normally activated

30 poly(2-propenal, 2-propenoic acid) polymer of Example 10a and the
antimicrobial activity of the superactivated acetal derivative described in

Example 10b.



(Average Weight in g) (Average Weight in g) groups (%9 0 42.5 42.5 0 4
65.0 72.5 11.5 7 98.5 98.0 -0.5 11 145.5 148.5 2.4 14 185.5 200.5 8.1
25 The t rwatog@ete7yr oup had neasurably greater wei ght gai ngCatAuobeomsnd of
the 14- day period in conparison to the control group. WO 03/061672

PCT/ AU03/ 00039 35 At the conpletion of34he trial, at post-nortem no

clinical t hol ogi.cgl _si f .1oxici ' . '

cxam nat i o ToKeP R ERtEa cangn g 2phiotp el Sorfberid = sty Y
during tri gechidimy IR AbWIRL RAcag@eal antim crobial of Exanple 10b Day
Control Goup Treatnment Goup Differences between (Average Weight in Q)

(Average Weight in g) groups (%9 0 42.5 42.50 4 62.5 67.58 7 97.5 103 6

trial, on dheFdnai g CAB-Fldés,Bmh: BRLoft B e JPEGE 1oim 27
evi dent5at cghfsroia dateisdryo ey Werd waighaek sexél dPaNEHdSNIIN assiOnedeintas a
significant difference in weight gains in the atlreat mené_th roup in

conpar i son adipgené Renst op @omjrpf(g@;isqiﬁtg_doq@m HRUSEr e ItV SlipCHRIY 23%
heavi er t hafliBei&P Bk rrﬁ’élegélﬂ”?elﬂélet Bick! GUARR dHd 1R ierélavaiabidnsd
significant 1 nprovement 1n weight gain of the superactivated acetal

libitum. The diet was a commercial crumble (Chick Starter, Milne Feeds: 18%

crude protein) with a coccidiostat present (125 ppm Dinitolmide).

10
Ten chickens were administered the formulation of 0.1% w/w of normally
activated antimicrobial from Example 10a in the water for 14 days through static

drinkers; dose rate of 30 mg/kg/day. The other ten chickens were the Control
Group. |

15
Both groups of chickens were weighed on days 0, 4, 7, 11 and 14. At the
completion of the trial all chickens were euthanised, and the treated chickens
were autopsied post mortem. A thorough gross examination of the thoracic and
abdominal cavities was performed.

20
RESULTS:

Table 14a

Weight gained during trial with normally activated antimicrobial of Example 10a

Day Control Group Treatment Group Differences between
(Average Weight in g) (Average Weight in g) groups (%)
0 425 42.5 0
65.0 72.5 11.5
98.5 98.0 -0.5
11 145.5 148.5 24
14 185.5 200.5 8.1

25
The treatment group had measurably greater weight gains at the end of the 14-

day period in comparison to the control group.



derivative relative to the control, and in the next exanple, when conpared
wth the normally activated pol y(2-propenal, 2-propenoic acid)

denonst r awe3bs72 si gni fi cant i nprovenent in enteric anti PCErAaBAab03acti vity
of the acetal derivative. 20 Exanple 12 This exanple eval uates the

pol ymeric antimcrobial of Exanple 10b dhder field conditions for the

control of i i i W i . " oung
pi gs [Weanéaﬁgf‘fé\ c@ﬁ;ﬂ%’%r} %@%%5%3&0 B%ﬁ{so rﬂ‘eor’nrlﬁﬂ équ i{%ariso rc?f% tﬁ@§§@?‘a§:@ﬁ€§t&d
anti m cr obitgkicitywiehe evidenedt this rexaAfiraticiNpr the(tidated group af thickens.

aut ogenous vaccination, or neither, were challenged with the stresses WO
03/ 061672 PCT/ AU03/ 00039 36 associated with weaning on a | arge commerci al
piggery that had a long history of prippless Wth PWC. Their responses in
t he devel opnent of diarrhoea, weight gains, and nortality 5 were assessed
and ar e5r edeitdd dainsT aloiriag 1fial Wathl suddraSlinzded ctdelalt antirMorokibi of ERampléoea
days Mean Fjﬁ)ial polyneric Rates [Days | oose: Score4 antimcrobial [%

di ed] 2 scor -2] 3 group nunber 1 Superactivated 1 3.33 1.79 0.14

pol yneric [ I PHgy000] I {CorftroPCRAUpL] THieHintdrif@ralip < |YDifretences between
P<0. 0001] [ ; P<O. OOO-LlAveiJ&&é'W@i'gﬁfjin(b‘{” (ARirage Weidhfind) 7|7 0- 41 grBtd9s) F;
P<0. 05] [F; P<O07g00%] 1 F P<Oz9801] —Ap 5 I3 33§89 038 F
P<0.05] [F; |[P<0.0001|] [F; P<0.0001 ]! Vaccinated Group 5 6.67 3.10 0.{30

g 11T 1)l

[F; P<0.0001 ] BF; P£0.000162.5 67.5 8
7 97.5 103 6
11 130 145 115
14 178 219 23

At post mortem at the completion of the trial, on the remaining chickens, no
clinical or pathological signs were evident at gross examination in both groups.
10
CONCLUSION:
There was a significant difference in weight gains in the treatment group in
comparison to the control group (x% P<0.015). The treatment group was 23%
heavier than the control group at the completion of the trial.
15
The significant improvement in weight gain of the superactivated acetal
derivative relative to the control, and in the next example, when compared with
the normally activated poly(2-propenal, 2-propenocic acid) demonstrates the
significant improvement in enteric antimicrobial activity of the acetal derivative.
20
Example 12
This example evaluates the polymeric antimicrobial of Example 10b under field
conditions for the control of porcine post weaning colibacillosis (PWC).

25 METHOD:
146 Young pigs [weaners], either receiving various formulations of
superactivated antimicrobial in their feed or water, APRALAN® (Elanco) orally,

autogenous vaccination, or neither, were challenged with the stresses



Notes: 10 1. Coding of treatments: i. Goup 1 = 0.1 %w w superacti vated
polynmeric antimcrobial in feed ii. Goup 2 = 0.02% w v superactivated

pol ymer i cwaniosieez obi al in water 2. Percentage of group rlatAwseesdr om PWC
during the trial 3. The nmean nunber of days for each pig in the group when
a faecal score of 15 1| or 2 was recordadd; faecal score is a neasure of the

nonber of dseenels Wiligreating 85 & |48 sohlfel &iluoeiy aEnal HUERY Ygh°
CONCLUSI ONof pfdiiems! witklPigcal hi ghlighted the foll owi ng points that

positively reflected on the efficacy of the acetal derivative of
pol y(2-propenal, 2-propenoic acid) (superactivated antimcrobial) for use

inpiglets'n.co Lal. pi 54 n i = | C
Eacheri chi N5 fESRpngRS o She HEVE oM 58 S8R beA ABlDL sy, P iBtathy
Mortal i§y: WepdRissBBEédbhd aré sécdédin Tableer5.gr oups treated with
superactivated polyneric antimcrobial than either the untreated,

vacci nated or Apralan(r) groups. 5 2. Diarrhoea days: Significantly |ower

di arrhoea days in either of the super-?&; vyated antimcrobial treated
groups [F; P<0.0001] than in either untreated, vaccinated or

Apral an(r) [groups. 10 3. | Fapeedctigated es: I\&r@dityf i gdiairiyodaoiays |riean Fagoshl
scores in ¢ither of the supgoaterivat ed d&etési crlofDays lorseit ad gBeues [ F;
P<0. 0001] than in either | ofantihirabidlr ejat §%,died]? score 1-2]°
group number ’
Superactivated 1 3.33 1.79 0.14
polymeric [F;P<0.0001] | [F;P<0.0001]
antimicrobial 2 0 1.17 0.11
[F;P<0.0001] | [F;P<0.0001]
Untreated control 3 16.67 3.77 0.41
group [F;P<0.05] [F;P<0.0001] | [F;P<0.0001]
Apralan® group 4 13.33 3.89 0.38
_ [F;P<0.05] [F;P<0.0001] | [F;P<0.0001]
Vaccinated Group 5 6.67 310 0.30
[F;P<0.0001] | [F;P<0.0001]

Notes:
10 1. Coding of treatments:
i. Group 1 = 0.1% w/w superactivated polymeric antimicrobial in feed
ii. Group 2 =0.02% w/v superactivated polymeric antimicrobial in water
Percentage of group that died from PWC during the trial
3. The mean number of days for each pig in the group when a faecal score of
1o 1 or 2 was recorded; faecal score is a measure of the intensity of
diarrhoea.
4. The sum of the faecal scores divided by the number of observed samples
; per pig.
5. F = Fisher's Exact Test.
20
CONCLUSION:
This field trial highlighted the following points that positively reflected on the
efficacy of the acetal derivative of poly(2-propenal, 2-propenoic acid)
(superactivated antimicrobial) for use in piglets in commercial piggery, when
25 challenged with B-haemolytic Escherichia coli after weaning:



vacci nated or Apralan(r) groups. 15 Exanple 13 This exanpl e exanm nes the
effect of using certain additives with the antimcrobial of the invention.
20 METHODNO@3mswirght br ot hs of chall enge cul tures were pr@parad®d3anddt he
Total Viable Count (TVC) of the overnight cultures was estinmated. The
sanples were serially diluted 1 to | us3/hg sterile normal saline (5nL). 25
Sterile Hard %?{ (ySH\/\) was used as diluent when testing sanples

cont ai ni ng1' . al' part of each overnight culture was diluted in 9 parts

diluent. The rpgwkki Rdriaflty UaRE oS Rsithelr ogfoupR ardited witht Repermetivhted 30
| nocul ate each sanple dilution with 100 L of the diluted overnight culture.

(One cul ture ppelymesis) antimicrotial thapeither daa entrepter Negginetsskor ARERIFR@ t ubes
were incubated for < 24 hours at 37 C (A niger was incubated at 28C for
<_ 24 hours). Bf¥MSeach test tube, 1 nL was subcultured into 9 nL of
recoveryy broth and 5 mixed well (Recovery Broths: Nutrient Broth + 3%
Tween 80 (NBT) for polyneric antim crobial and EDTA;, Nutrient Broth + 3%
Tween 80 +20. 18argheesmdays NBTA) for gl utaral dehyde and, Letheen Broth (LB)

for nethyl pagahens) ... 1 i bat ed. 3 or, ; < 48
hours. (28C fo&'@iﬁ?}rﬁlgygo&gf a%%?éér)d%%aﬁ ?G@éer mécs%ééa%uﬁgw'g?%ir owt h.
Al'l tubes wer eahti@icrobiat ttehtgoegroaps gF; PeDO001Y ¢hargar eitimel ofnthebwtteshtedy <_
24 hours at 37 C. (28 Cfor < 5 days for A. 15 niger). Gowth on

sel ective agar VaeRinaterer ARyalhi® gvaMPs§r owt h of the test organism Positive
contrq& were performed using 5nL of diluent inoculated with culture

3. Faecal scores:
Significantly lower mean faecal scores in either of the superactivated
antimicrobial treated groups [F; P<0.0001] than in either of the untreated,
vaccinated or Apralan® groups.
15

Example 13
This example examines the effect of using certain additives with the

antimicrobial of the invention.

20 METHOD: .
Overnight broths of challenge cultures were prepared and the Total Viable
Count (TVC) of the overnight cultures was estimated.

The samples were serially diluted 1 to 1 using sterile normal saline (5mL).
25  Sterile Hard Water (SHW) was used as diluent when testing samples containing
EDTA.

1 part of each overnight culture was diluted in 9 parts diluent. The resulting
diluted suspensions were used as the inocula.

30
Inoculate each sample dilution with 100 pL of the diluted overnight culture.

(One culture per tube). Mix well.



and subject to incubation, recovery and confirmation. '20 Negative controls
were performed using un-inoculated 5 nL of diluent and subject to

i ncubat i owp ss®ewvery and confirmati on. WO 03/061672 PCT/ AB03/A0008&39J9 O O

O Or LOC-0LOLO ONNN Ocn M OOO0COO4: 1 0O ONNLO OLO O
ONU-C NcoNilV) OLg OcoMp @38 LOOOU)" CDLOcl~ N~ Nco

€ 0 (i?‘hg tgbgs %e?e i%;:ut%tgd Ct)orO S!Qt hgu;[é aP 37° @}A.Ah@eﬁwa@nghbated at

28°C for < 24 hours).

From each test tube, 1 mL was subcultured into 9 mL of recovery broth and
5 mixed well (Recovery Broths: Nutrient Broth + 3% Tween 80 (NBT) for
polymeric antimicrobial and EDTA; Nutrient Broth + 3% Tween 80 + 0.1%
ammonia (NBTA) for glutaraldehyde and, Letheen Broth (LB) for methyl

parabens).

10  The samples incubated at 37° C for a further < 48 hours. (28°C for < 5 days for
A niger).

Each tube was examined for growth. All tubes were then subcultured onto
selective agar and incubated for < 24 hours at 37° C. (28° C for < 5 days for A.
15  niger). Growth on selective agar was taken to confirm growth of the test

organism.

Positive controls were performed using 5mL of diluent inoculated with culture
and subject to incubation, recovery and confirmation.

20
Negative controls were performed using un-inoculated 5 mL of diluent and

subject to incubation, recovery and confirmation.
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>C) NC= COzZ3Q pf6.~.~QU~R U~OC QUWazIl U] W

03/ 061672 PCT/ AU03/ 00039 40 Legend: 1) Polyneric antimcrobial 0.025% w w
2) Pol ymewpDa3@aeterari crobi al 0. 2% ww 3) G utaral dehyde 0. @252%4U800089 4)

Pol ymeric antimcrobial 0.025% w w + @ utaral dehyde 0.025% w w 5)

Pol ymeric antimcrobial 0.2% ww + G utéfal dehyde 0.025% w w 6) Polyneric
antim crob'LaI 0.,2% ww 7) EDTA 0.1 %ww 10 8) Polyneric antimcrobial 0.2%
w w + EDTA 69?"% w.w 9) Polyneric antimcrobial 0.2%ww (in 80% w w

gl ycerol) 10) 1)et hy PoRanate Bnfimiérobia 602590 W gl ycerol) 11) Polyneric
antimcrobial 0.2%ww'(in 80%w w glycerol) + Methyl Paraben 1 %ww (in
80% w w gl ycer @) ). 1Polunerc antimipyokiab®.20mwéw wi t h pol ymeric antini crobi al

Cul ture d utargl dehy hy| aben A. niger <0.6 <0.5 0.2
C. al bi cans 0. 335). 1 0. ut'égaﬁﬁg{%’ﬁé%@zg% }3’9‘6. 3 P.aeruginosa 0.6 0.4 0.2
S.aurew 0.3 <@)7 0. Polyiaées antifiE@bial 10.025%diAv e Gluthrilded@aP025% C

>1.0
wiw

5) Polymeric antimicrobial 0.2% w/w + Glutaraldehyde 0.025% w/w

6) Polymeric antimicrobial 0.2% w/w
7) EDTA 0.1% w/w
10 8) Polymeric antimicrobial 0.2% w/w + EDTA 0.1% w/w
9) Polymeric antimicrobial 0.2% w/w (in 80% w/w glycerol)

10) Methyl Paraben 1% w/w (in 80% wiw glycerol)
11) Polymeric antimicrobial 0.2% w/w (in 80% w/w glycerol) + Methyl
. Paraben 1% w/w (in 80% w/w glycerol).

15
Table 17
Synergy Index with polymeric antimicrobial
Culture Glutaraldehyde EDTA Methyl paraben
A.niger <0.6 : <0.5 0.2
C.albicans 0.3 0.1 0.5
E.coli 0.5 <0.3 0.3
P.aeruginosa 0.6 0.4 0.2
S.aureus 03 <0.7 0.2
Note: Synergy <1.0, Additive = 1.0, Antagonistic >1.0
20

Whereby SI=CD/A + CE/B
A= MKC polymeric antimicrobial
B= MKC Preservative
C= MKC Mix

25 D=RatioofAtoB
E=RatioofBto A

CONCLUSION:



20 Whereby SI=CDYA + CE/ B A= MKC polyneric antimcrobial B= MC
Preservative C= MKC M x 25 D= Ratio of Ato B E= Ratio of Bto A

CONCLUSI OMO 09837 061672 PCT/ AUO3/ 00039 41 It was shown thatAuobeomsget al
derivative of poly(2-propenal, 2-propenoic acid) was synergistic with

G ut aral dehyde, EDTA, and Methyl Parabegy respectively versus A niger, C
al bicans, E. coli, P. aeruginosa, S. aureus. 5 Exanple 14 This exanple
denonst r at Bswaseshavini thatythef acetal dativativer ob paly(2propenal n2qropemoic racid)

nbi h "De nd |
G Tt ea 1 WeSsiteratic St CARAGRIRYE, BIREA Cang MEnFEPRIReE SedieRehl  on
was i nocul géRetis'A. trligdi0@. aibicame Eilddutleda@mgmasahs gutdugre. (One culture

per tube). The sanples were m xed we They were incubated at 37 20C for
_< 24 hours. (Aspergillus ni ger. |nocul ated 15 tubes were incubated at 28
2C for g < Eg ﬁ,l%xé )l From each 'test tube |InL was subcultured into 9nL

recovery bFof n vortexed well (NBT, or Sabouraud + 3% Tween 80 ( SABT)

for A ni g¥hs. e%ﬂ@demharamuhétmilv&y of the Zefinfierobial of&hbdveéntionin
niger, was incubated at 28 C fora further 5 days). The recovery broths

ver e exani fabinstionwith @@@'(@W%t'rﬁ'ﬁ@% reaked onto selective agars to
confirmgrowh. 25 Table 18 MKC Results in ppm of superactivated polyneric
anti-m crobial and/or "Dettol"™ Culture InoculumPolyneric 1 2 3 4 5

The sample was serially diluted 1 to 1 using sterile normal saline (5mL).

10
Each sample dilution was inoculated with 100uL of the diluted overnight culture.

(One culture per tube). The samples were mixed well.

They were incubated at 37 + 20C for < 24 hours. (Aspergillus niger inoculated

15 tubes were incubated at 28 + 2°C for < 24 hours).

From each test tube 1mL was subcultured into 9mL recovery broth and
vortexed well (NBT, or Sabouraud + 3% Tween 80 (SABT) for A. niger).

20 They were incubated at 37 + 20C for <48 hours. (A. niger, was incubated at 28
+ 2° C for a further 5 days).

The recovery broths were examined for turbidity (Growth) and streaked onto
selective agars to confirm growth.
25
Table 18
MKC Results in ppm of superactivated polymeric antimicrobial and/or “Dettol”

Culture Inoculum Polymeric 1 2 3 4 5
Approx Antimicrobial
(cfu/mlL) | MKC range (ppm)
A. niger 4.1x1 0’ 2000 - 500 N/A | 1000 | 300 N/A 125:150
C. albicans 5.2x10° 100 - 250 N/A | 500 75 N/A 62.5.75
E. coli 7.6x10° 125 - 31 125 | N/A 75 31.75 N/A
P.aeruginosa 1.8x10° 250-62.5 N/A | 250 | 600 N/A 125:150
S. aureus 2.0x10° 31-7 N/A 15 75 N/A 15:19




Approx Antimcrobial (cfu/nL) MKC range (ppm) A. niger 4.1 x10 2000 -500
N A 1000 300 NV A 125:150 C. al bicans 5.2x10 100 - 250 NV A 500 75 N A

62.5: 75 WO 0B06i677. 6x10 125 - 31 125 NNA 75 31: 75 N A P. aerugiosoas 1. 8x10
250 - 62.5 NNA 250 600 NV A 125:150 S. aureus 2.0x10 9 31-7 NA 15 75 N A
15: 19 WO 03/061672 PCT/ AU03/ 00039 42 4xegend 1) 0.1 % w w pol yneric
antimcrobial 2) 0.2% w w polyneric antimcrobial 5 3) "Dettol" 4.8% w v
(Diluted 1: 20) 4) 0.1 %ww polyneric antimcrobial + "Dettol"” (Diluted
1:20) 5) w polymeric antimcrobial + "Dettol” (Diluted 1:20) Table
19 10 Syn dex of polyneric antimcrobial and Dettol Culture Synergy

Index (SI) A1 |geroq%VﬂWM|mﬁa%nﬂnﬁcroE|a|coli 0.6 P. aeruginosa 0.4
S. aureus 0.6 te: Antagonl stic if S >1, Additive if Sl=1, Synergistic if

Si<l Sl= CD Ak CE/B févﬂwmmnsapm@ml@maml m crobial (ppm ~B= MKC
Det t ol ppn) S@“C aq? t'?&l’)l V%HU@P Q@n "Dettol” Mx (ppm) D=

Ratlo of poly |mcro ‘nre to Dettol E= Ratio of

"Dettol " in redpti onOIMWWmﬂymnarahtlmlmblal al“Defol’DiletedTh20pct i ve

t bi al "Det t hl [
antim crobi a '5)” bt %A) wiw pc?lym%rrlg)é%tu%rl]&oblal + “Dettol” (Diluted 1:20)

Table 19
10 Synergy Index of polymeric antimicrobial and Dettol

Culture Synergy Index (Sl)
A. niger 0.3
C. albicans 0.6
E. coli 0.6
P. aeruginosa 04
S. aureus 0.6

Note: Antagonistic if SI >1, Additive if SI=1, Synergistic if SI<1
Si= CD/A + CE/B
15 A= MKC polymeric antimicrobial (ppm)
B= MKC Dettol (ppm)
C= MKC of polymeric antimicrobial / “Dettol” Mix (ppm)
D= Ratio of polymeric antimicrobial in relation to Dettol
E= Ratio of “Dettol” in relation to polymeric antimicrobial
20
Note: The active antimicrobial in “Dettol” is chloroxylenol

CONCLUSION:

It was shown that the polymeric antimicrobial bf the invention was synergistic
25 with “Dettol” against E. coli, S. aureus, P. aeruginosa, C. albicans and A. niger.

This shows that “Dettol” and the polymeric antimicrobial when used together as

a mixed solution, will work substantially better than when used on their own.



CONCLUSION: It was shown that the polyneric antimcrobial of the invention
was synergistic 25 with "Dettol" against E. coli, S. aureus, P.

aer ugi noswp i®@oemhbi cans and A niger: This shows that "DeCcravosaendst he
pol ymeric antim crobial when used together as a m xed solution, will work
substantially better than when used on #48eir own. WO 03/ 061672

PCT/ AU03/ 00039 43 Exanple 15 Antiseptic Qualities of poly(2-propenal,

2- propenoi ¢ acid) [superactivated] 5 The antim crobial, poly(2-propenal,

2- pr openoi Exgﬁi;ﬁ 1bsuperactivated], was trailed for antiseptic qualities.
The nunber o. act er| a present on the hands of subj ects was determ ned

bef ore andAntisey : I fiopEN e guy at

surgical 10 gIoves The antlseptlc effect of pon(2 propenal 2- propenoi c
aci d) [superactivated] was conpared to the commonly used surgical

anti sefd i cThé%anfiimicrobieXi @olye2-Puseren) zﬁswmenémaeuf@a;s@beﬁbdtm@d] ORyas
Laboratori es, |n Perth, . Western Australia). 15 3% w w aqueous 5ol utions
of pol y(2- 5?6% IantQBB'F'ﬁﬁléﬁtb‘?Q,s acid) [superactivated] reduced baseline
counts of bacterial populations on gloved hands after 3 hours. 2% ww
aqueous solution - of poly(2-propenal, 2-propenoic acid) 20

[ superact i Tbeedl]tmhiet tof?BabtetlaqtrrelseBﬂ‘uometheahandt; adfnggbjeeiduntas odetemindsel i ne

S0 i w abSIBAE et A Opeh dfoto%%eﬁtxﬁ sobning af sugioel
[sur)erﬁpt'get/egl w'theS ei'r%éé?ﬁé“@fﬂe@yrl‘ﬁ i)'dg&%%trgpeﬁ ?Wﬁrac?%fwﬁg 1 in

aqueous sofution of poly(2-ptopenal, 2-pr ic aC|
70% et hano[supemtiveted]owaammnare«brto tthe chmmrmoglyslusegi satgugatlmmﬂsepgea,v@/oa

Cani f i h f g -
The sl ¢ EMRAPCHIE SyReed O nuRGTrSs. 5 shRibl Sodiatdjes, i Ferdh, *°
[ super act i Vadstdiin ApstiaiRgses good residual antimcrobial activity that is

required for sustained control of bacterial numbers in surgical asepsis.
The inclusion of 70% et hanol

15 e 3% w/w aqueous solutions of poly(2-propenal, 2-propenoic acid)

[superactivated] reduced baseline counts of bacterial populations on
gloved hands after 3 hours.

e 2% w/w aqueous solution of poly(2-propenal, 2-propenocic acid)

20 [superactivated] with 70% ethanol showed a sustained reduction in

baseline bacterial counts after 3 hours on gloved hands, as did 4%
chlorhexidine.

e 3.2% w/w aqueous solution of poly(2-propenal, 2-propenoic acid)
25 [superactivated] with 3.1% sodium lauryl sulphate, followed by 4% wiw
aqueous solution of poly(2-propenal, 2-propenoic acid) [superactivated)]
in 70% ethanol, applied to hands prior to donning surgical gloves, gave a
significant reduction in the baseline bacterial counts after 3 hours.

30 The results indicate that poly(2-propenal, 2-propenoic acid) [superactivated]
possesses good residual antimicrobial activity that is required for sustained
control of bacterial numbers in surgical asepsis. The inclusion of 70% ethanol
to the formulation aids the initial rapid decrease in bacterial numbers.



to the fornulation aids the initial rapid decrease in bacterial nunbers. WO
03/ 061672 PCT/ AU03/ 00039 44 Exanple 16 The Biocidal Activity of 0.125%
w w and OwO33mwewem2 Super acti vated Pol yner agai nst the refecenda®3sensai n H
pylori NCTC 11637 at pH 7 and pH 4. 5 The efficacy in vitro of the
Superactivated Polynmer was first establ4gghed against the H pylori
reference strain, H pylori NCTC11637. As variables, two concentrations

wer e choselgs(a ¥gs a 40-fold dilution of the 5% sol ution of the
Superactivat‘e'lgﬂgm'yrrer prepared in Exanple 2 giving a 0.125% w w

concent r at The Bibcldat AStipity @f (0. ¥28%0wRe | ande0,05% AKiSt Lg)e?étﬁlvétédJPbﬂ,‘i‘ném the
10 stomach; the other was a 100-fold dilution %I VI 05% w

concent r at againgt thedefrrenee straindd. PIoyNGTC TMG3 7Vanchplddn, pH 7 as the
baseline and pH4 to mmc conditions in the stomach. Cultures H pylori
NCTC11637 were grown mcroaerophilically on selective agar 15 plates at 37

2C t d
From.t he pf ig STGiRy BB b RSsasEkied B8 W25 FECOUBERY AR5, +
as displ aythe g @y¥6r eleferehoe i steaiar , Hdi pyioi NIOTQ Maa7er ke varawias, Sdo ne.

19. 9g of sanple was wei ghed out and inocul ated with 100L of culture
suspensi oncongantigtiong vysire ohasenrenaivas @ 40-fold shiltition ofithen% sdleticroof the

/ %
cor o e NeERtvEtRY, Halvieh  blenafal | OEReBRIE 20l va Mt Wee and
spread usi gghcentla®ibh! 6f ¢he p@@é’é}b@tnﬁt&&aﬂ&gmﬁ Ml@lﬂﬁ%efhe APﬁ&?qﬁ"‘?ﬁ She

repeated at tinme intervals of 5, 10, 15 mnut ates vvere

i ncubdled stoimachadhe mihér waslay 160-f8id dilfionngivings 0/0B5% iveat c@mwﬁﬂatnﬂw
achieved 25 (approximately 5 to 7 days). Al colonies were counted and the

popul at i onSurae@ctwe@J\Pequmemm@Fbewemmn Pht7 esdheheselinpand gt dsi ng
at ot mospran e R8I ESRABR . “ciitre 1. Superacti vated Pol ymer
pH 7, 0.125% w w Culture 2. Superactivated Polymer, pH 7, 0.05% w w.
Cultures H. pylori NCTC11637 were grown microaerophilically on selective agar
15 plates at 37 * 2°C until sufficient growth was observed. Growth was aseptically
removed from the plates and prepared as a standardized turbid suspension of
10% T, as displayed on a Vitek colorimeter, diluting with sterile normal saline.
19.99g of sample was weighed out and inoculated with 100uL of culture
suspension. 1mL of sample was immediately transferred into the
20  Deactivation/Recovery broth (Nutrient Broth plus 3% Tween 80) and then
serially diluted. 100puL aliquots were placed onto selective agar plates and
spread using a sterile disposable spreader. The transfer steps were repeated at
time intervals of 5, 10, 15 and 20 minutes. All plates were incubated
microaerophilically at 37 * 2°C until sufficient growth was achieved
25 (approximately 5 to 7 days). All colonies were counted and the population
decline over time was determined. The test was repeated using sterile normal
saline as the sample to determine the natural die-off rate at atmospheric

conditions.

30 Legend:
Culture 1. Superactivated Polymer, pH 7, 0.125% w/w
Culture 2. Superactivated Polymer, pH 7, 0.05% wi/w.



WO 03/061672 PCT/ AU03/ 00039 45 Culture 3. Superactivated Polynmer, pH 4,
0.125% w w. Culture 4. Superactivated Polyner, pH 4, 0.05%ww. Culture
5. SterilwoNewemh2 Sal i ne, pH 7, Culture 6. Sterile Nornmal PEaiAtM/0EBH 4. 5
Tabl e 20 Biocidal Activity of CHEMEQRTM pol ynmeric antim crobial on H
pylori  (NCTC 11637) Culture T=0 mn =5 mn T =10 min T= 15 mn T =
20 min 1 1.0x105 8.6x103 1.0x102 <1.0x102 <1.0x102 2 1.6x105 2.0x103 4.0

© 18,19 S S i € Oy 0410110, 1,0 < 1

8. 0x104 7. Dullie 4 SUperddiatodRIiy, PH10D. G5RHIAB 6.0x103 10 NOTE: Counts
I n Col ony Form n%eUnlts cfu) nmL of Deactivation Broth The results

agai nst t h&ylre be SteriletNermal @Bdibeeplﬂ(ﬂ show that the Superactivated

Pol ymer wa f ect bot 0 125% w/ w and 0.05% w w, and was 15
al so effect%flﬁ &t -ﬁﬂefﬂeiﬁfﬁ"&ﬁ%

Exarrpl e 17 Further to the analysis
of Exangle 16, three additional stral ns of H pylori at pH 7 and pH 4 were
exam ned: H. pylori 01/303, which is resistant to clarithromycin 20 and

nmet roni dazol e; H. pyI ori SS1, a cliniTahlexrain isolated in Sydney with a

hi gh colonising ability of interest chTMposm bl e ani mal nodels and H.
pylori ATCC 7ddioeidal A\c hi OF WhsMESE N o npolymerice emtigdenob mdor s
fromthe UK WZ PCT/ AU03/ 00039 46 Table 21 Biocidal Activity of
Super act i vat ed 0.125% pH 7
Culture | T = 0 min T=5min T=10min {T=15min | T=20 min

1 1.0 x 10° 8.6 x 10° 1.0 x 102 <1.0x10% |<1.0x 102

2 1.6 x 10° 2.0 x 10° 4.0 x 10? 1.0 x 102 <1.0 x 102

3 1.0 x 10° 3.2 x 104 1.1 x 10* 4.0 x10? <1.0 x 10% .

4 3.0 x 10* 1.7 x 10* 1.1 x 10* 8.2 x 10° 3.6 x 10°

5 2.0 x10° 1.0 x 10° 9.2 x 10° 8.0 x 10* 7.9x 104

6 2.0 x 10* 1.4 x10% 8.0 x 10° 6.0 x 10° 6.0 x 10°

10
NOTE: Counts in Colony Forming Units (cfu) per mL of Deactivation Broth

The results against the reference strain (Table 20) show that the Superactivated
Polymer was effective at pH 7 at both 0.125% w/w and 0.05% w/w, and was
15  also effective at pH 4 and 0.125% w/w.

Example 17
Further to the analysis of Example 16, three additional strains of H. pylori at pH

7 and pH 4 were examined: H. pylori 01/303, which is resistant to clarithromycin
20 and metronidazole; H. pylori 881, a clinical strain isolated in Sydney with a high
colonising ability of interest for possible animal models and H. pylori ATCC

700392, a strain whose genome has been sequenced and comes from the UK.



Culture T=0mMn T=5mMnT=10 mMn T= 15 mn T =20 mn Control
2.0x105 1.0 x 105 9.2 x 105 8.0 x 104 7.9 x 104 H pylori 11637 H pylori
11637 1. 0W003/08166x103 1.0x102 <1.0x102 <1.0x102 H. pyl oriPCOMNBBBIBI6 X 105
2.8 x 103 <1.0 x 102 <1.0 x 102 <1.0 x 102 H. pylori SSI 2.8 x 105 1.4 X
103 2.0 x 102 <1.0 x 102 <1.0 x 102 H ¢g@lori 700392 2.0 x 106 1.3 x 106
1.8 x 105 8.8 x 103 <1.0 x 102 5 Wien treated with the Superactivated

Pol ymer at 0.125% w w at pH 7, all stygpepere rapidly killed, with the
antibiotic resistant strain bel ng particularly wvulnerable with death

com ng at | esBioctdah Activity o Seperactivated Polyméhat @.d8600bH Ztrai n was
untreated. 10 Exanple 18 The nethod of Exanple 3 was repeated in testing
the Biocidal _Activity of 0.125% w w Superactivated polyner (pH 4) agai nst
all straing of H 'gyl orj. Table 22 15 Biopidal Actijvity of CHEMEQ(err)
pol ymeric fnti YUY Bhi a1 | BF O0dnA o5 /Iﬁﬁ(m"le AT = 18mi% yrld TIEMP il A =120miB nin T
=10 mn T} = 1|%omr5| T =20 m nI Control 2| 0x104 1.4x104 8.0x103 6. 0x1038
6.0x103 H pylori 1163/ jl. rq 7 05 04 410414.0
x 102 <1. 0] XH1§ri e3Py %Irﬁl sl 810130 %11{%&3X %%%X?O% %Ooéx an,l %Oq}g) 104
2.0 x 102 [H—pytori SS1j 4 9x106 |1 0x106 1 Ox105 2 §x104 2 Ox102+H—pvyi )ri
700392 5. 5§ xH1@®rin1687% [106x102 x| 8®13 6 x1.0040%1. J «.0L0OW2W0O| @3HC610HE72
PCT/ AU03/ 0p039 47 Test]| g t he Superactivited Polyner at the[stomach
mi mi cki ng jpH!-@¥lor 04368 8.19250% 48 w19 sul Tledix 182 al I<1§t>f1592ns 50 ORi | | ed

}M’r;menf(zj(r) thpﬁénég@gl 2n§2<'10§-h' Déirg?a:)ult égxs'tgmf aont u§ t IS {g

stomach (4D Hripfort f0d302'r 2.0 Thbe  denmusse at leps L hgs 5 Efgafseﬁdsve“ $%.0%M10bhe

Super act i vated—Potyrer—at—a—pt—= cofrcentr-atofr—at ==&

5 When treated with the Superactivated Polymer at 0.125% w/w at pH 7, all
strains were rapidly killed, with the antibiotic resistant strain being particularly
vulnerable with death coming at less than 10 minutes (Table 21). The control

strain was untreated.

10 Example 18
The method of Example 3 was repeated in testing the Biocidal Activity of

0.125% wiw Superactivated polymer (pH 4) against all strains of H. pylori.

Table 22
15 Biocidal Activity of CHEMEQR™ polymeric antimicrobial at 0.125% and pH 4.

Culture T=0min [T=5min {T=10min | T=15min | T =20 min

Control
H. pylori 11637
H. pylori11637 | 1.0x10° |3.2x10* |1.1x10* |4.0x10?® |<1.0x 10?
H. pylori01/303 | 4.2x10° |1.1x10° |5.0x 10 2.0x10* |2.0x10?
H.pylorisSt | 49x10° |1.0x10° [1.0x10° 2.8x10* |2.0x10?
H. pylori700392 | 55%x10° | 1.9x10° |1.2x10° 3.6x10* |<1.0x10?

2.0x10* |1.4x10* |8.0x10° 6.0x10° |6.0x10°




time frane consistent with treating an H pylori infection in the, stomach.
The control strain was untreated. Exanple 19 10 This exanpl e denonstrates
t he ent erwo oafnsiomt crobi al activity of the acetal derivat iPea/Auf03/00039

pol y(2- propenal, 2-propenoic acid) prepared according to the procedure of
Exanpl e 10b. MATERI AL AND METHODS: 15 Sjggteen weaner pigs (age: 18 days 2

days and weight: 5.5 kg 1.0 kg) were purchased froma comrercial piggery.

They were %@f” | ' ' L Shr kon of
sexes) andﬁ-ﬁous ?ﬁr@%ﬁ&aﬁﬁrﬁe né?'lr jg/yﬂwc%onorngﬂwe ringo; gt{ Fgﬂbg%ién@”akouse.
20 Vater apdiZ5oedvmerssuitediih alllstraints béiby tkilled MRNINEZS Mindtest(TabrRNB)1Ehidouse,
and the diet was a commercial antimcrobial-free weaner pellet [19% crude

protein]. result isrsignifieant besayisesibistimet frame Jou kilinghHapylarit isdess dnan the

RN A TR T i T
Tracted ! \ ) \ el

orovt e 1 SheefieiRRRorge SfbrathaRed PRt p R Ebhodttflich, BB a

presence ofimdefragrebechsistenpwithi ety ahidppylotiiinfedtion anMhe StorabhMeETRs €
Chain Reaction (PCR) was conducted tw ce on each sanple with seven control

DNA sanpl esonisplrgjrainwasddtreatedach 30 PCR run. No di screpanci es were found
bet ween the PCRs conducted. RESULTS: Coding of treatnents: Goup 1: No
treatment (negative control) WO 03/061672 PCT/ AU0O3/00039 48 Goup 2: 0.1%

w v of supgkgfidiydped pol yneric antimcrobial according to Exanple 10b; 30

ng/ kg/ day. Su0f i CQ . p LN eviously

opti m Sed Eﬁug‘g%%&%&%ob?ﬁ#g&sth%neeﬁiéic rﬁﬁﬁgﬂgﬁ’fﬁ 3(;%]3 [ gf l%ed@f’% i on

of Hel i cobdetieativapof polg(2-prapienas epigropendiet &eillj Prepared according to the
procedure of Example 10b.

MATERIAL AND METHODS:

15 Sixteen weaner pigs (age: 18 days £2 days and weight: 5.5 kg +1.0 kg) were
purchased from a commercial piggery. They were randomly assigned into 2
groups of 8 pigs (equal distribution of sexes) and housed in an environmentally
controlled isolation animal house.

20 Water and feed were available ad libitum upon entry to the animal house, and

the diet was a commercial antimicrobial-free weaner pellet [19% crude protein].

All the weaner pigs were euthanised with an intravenous injection of sodium

barbiturate, and then necropsied. DNA from Gastric and Oesophageal regions
25 of the stomach of twenty-four weaner pigs were extracted at necropsy using a

Qiagen Dneasy tissue kit according to provided instructions. 3uL of the

extracted DNA was uséd to test for the presence of Helicobacter spp. in the

biopsy tissue samples. Polymerase Chain Reaction (PCR) was conducted

twice on each sample with seven control DNA samples being included in each
30 PCRrun. No discrepancies were found between the PCRs conducted.

RESULTS:
Coding of treatments:

Group 1: No treatment (negative control)



G oup Nunber Gastric Regi on Cesophageal Region 1 - 1 -+ 1- + 1+ -1
--1-+ 1--1-+ 2--2--2--2--2--2--2--2-10

I n group wWo(awétereat ment) there were five positive PCR re®aTtA08/00039

Hel i cobacter spp (I - Gastric, 4 - Oesophageal), while in group 2 (0.1%

w v of polyneric antimcrobial) there 4&re no positive PCR results.

CONCLUSION,, 15 Th etal derivatiye of poly(2-propenal,. 2-propenoic¢ acid)
at 0. 1% w Prodp o E}rﬁo nﬁ"fa\} ?ﬁy@pp@@@%b@fgﬁ B@Uﬁ@é@ @ﬁﬁ'ﬂ"ﬂ@b@i FingofQi ne
Hel i cobact HBhK- ,C and oesophageal mucosa in weaner pigs. WO
03/ 061672 E(%?/ﬁ%gpgb%ggnggéﬁganpl e 20 Conparative Exanple 20(a) This
exanpl e denonstrates a nethod of preparing non-superactivated poly(2-
propenal , 2-propenoic acid). 5 0.8% \A‘Lavlglesagi um Hydr oxi de

5 PCR results of Helicobacter spp. using previously optimised genus specific

primers where + represents a positive detection of Helicobacter spp. and —
represents no detection.

Group Number Gastric Region | Oesophageal Region
1 - -
1 . +
1 - +
1 + -
1 - -
1 - +
1 - -
1 - +
2 - -
2 - -
2 - -
2 - -
2 - -
2 - -
2 - -
2 - -

10 In group 1 (no treatment) there were five positive PCR results to Helicobacter
spp (1 — Gastric, 4 — Oesophageal), while in group 2 (0.1% w/v of polymeric

antimicrobial) there were no positive PCR results.

CONCLUSION:
15 The acetal derivative of poly(2-propenal, 2-propenocic acid) at 0.1% w/v
significantly (y%: P<0.025) reduces the incidence of porcine Helicobacter spp in

the gastric and oesophageal mucosa in weaner pigs.



Pl ace 9.90 kg of deionised water in a 10L stainless steel vat and add 0.08
kg sodi um hydroxide to the water and stir until dissolved. 10

Pol yner i swDiogneterace 100. 1 kg of deionised water in a 200pcC3tAdiosbess st eel
vat and add 4.99 kg of the 0.8% w w sodi um hydr oxi de solution to the 200L
vat. Equilibrate the solution to 15 - £0 C. Sinmul taneously add 20 kg
acrolein pononer_and the renmai ning 0. 8% w w sodi um hydr oxi de solution to
the 15 20deXamplexd0 a3 rate over 1 hour such that the pH remains at 10.5

-11.0, a f s not rise above 30 C. Continue the

pol ymeri sﬁ?@%ﬂ—%ur t ?ﬁ?&gg m nutes. Washing 20 Filter/centrifuge the
pol yrer i saThisrexamplerderaodsivates d hetivod iprepariny ndeisupesadtivatidepoly(@4 | t he
pH of the wash ter is |ess.than 7.0. The  approxinmate yield is 8 kg.

Dryi ng 23”9{39"%/‘23 -OPERRIC 3G1dai 1, then heat in an oven using the foll ow ng
progra? Step Tine Tenperature 1 2 hrs 25 C 2 1 hr 40 C 3 1 hr 70 C 30 4
1 hr C 52 hrs 8 C W 03/061672 PCT/ AU03/ 00039 50 Dissolution Place
400L of weld.8f6 WwwBdtidin hydroaidet add 4 kg of sodi um carbonate and stir

til di I dd,.8 k f,dr heat t
by e ot e pige bl o2113: Rafhist fer RE! i BRINERE, 259 P4 And B o
sol ubi Ity of 9§08 kg¥Sdit¥n'hydRodiddadui watkiraRdcstir ipmPbRsoR¥aNP! e 20(b)

10 Polymerisation
Place 100.1 kg of deionised water in a 200L stainless steel vat and add
4.99 kg of the 0.8% w/w sodium hydroxide solution to the 200L vat.
Equilibrate the solution to 15 —20°C. Simultaneously add 20 kg acrolein
monomer and the remaining 0.8% w/w sodium hydroxide solution to the

15 200L vat at a rate over 1 hour such that the pH remains at 10.5 -11.0,
and the temperature does not rise above 30° C. Continue the
polymerisation for a further 90 minutes.

Washing
20 Filter/centrifuge the polymerisation mixture and wash the polymer with
deionised water until the pH of the wash water is less than 7.0. The
approximate yield is 8 kg.

Drying 4
25 Dry the polymer in air, then heat in an oven using the following program.
Step Time Temperature
2 hrs 25°C
2 1hr 40°C
3 1 hr 70°C
30 4 1hr 75°C
5 2 hrs 85°C



10 This exanpl e describes a method of preparing an acrolein polyner in

whi ch the polyner of conparative exanple 20(a) is super activated Base
Manuf act uwe oBioesol ve 0.4 kg sodi um carbonate in 30.6 kg waCgrAuos/oe3sui t abl e
contai ner 15 and place 64 kg pol yethylene glycol 200 into the m xing
vessel . Commence stirring with the necggni cal stirrer and heat the PEG00
to 65 3 C_ Add 5 kg of the dry acrolein polynmer from Exanple 20(a) to the
PEG 200 anBissojutiointi| a uniformmi xture is obtained. 20 NOTE: The solid

may not conpl et iS50 1 D t . i nat e
solution to theﬁlgﬁé)?g‘ioqﬁ'n# ﬁ‘&ﬁfeté "531? @@a%%qﬁf%%%&%%%@%

sol ution remai nstirl intlldissalngk: Slowly Add) 8 Ky of dry)chextbd polyménand stimfout es
at 65 3 C 25 NOTE: .pH should be within the range 7-9. Tenperature should
be within the thifymigutes. c. Superactivation 30 Cover the nixing vessel
and he to 100 C for four (4) hours. The resulting Superactivated Pol yner
was found to be mscible wwth water in all proportions. W 03/061672

PCT/ AU03/ 00039 Flie résulting poinemwas dophe td havé aRGIPPALIGEAS 28]ubility w0
denonstrat ed that | yv(2-pr nal , 2- propenqic acid) polynmer in 0.5%w w
sodi um car bonat® gé%&é’dﬂ 1%2@\%’ mé’ﬁﬂ? €er activity against the
Ehrlich ascites cell line in a nouse nodel. The anticancer activity of

pol y(2- propenal , 2- propenoi ¢ acid) polyner [Exanple 20(a)] against that of
t he Super agxampledOf®dl yner [ Exanple 20(b)]. An in vitro nodel of a

e, AT SBhisiraridBissiiRgs SThol & ipBhutd fn HER e et 1M Blch .o
concent r at golyfie® ofedmpHiative Bxataplec20(bh® s erctiegtelis with varying

concentrations of polymer to give a plot fromwhich an 1 C50 can be
established. Methodol ogy

Base Manufacture

Dissolve 0.4 kg sodium carbonate in 30.6 kg water in a suitable container
15 and place 64 kg polyethylene glycol 200 into the mixing vessel.
‘ Commence stirring with the mechanical stirrer and heat the PEG200 to
65 £3° C. Add 5 kg of the dry acrolein polymer from Example 20(a) to

the PEG-200 and stir until a uniform mixture is obtained.

20 NOTE: The solid may not completely dissolve at this stage.
Slowly add the sodium carbonate solution to the glycol mixture at a rate

that ensures the pH of the solution remains in the range 3.5 — 9.0.

Stir the solution for 45 minutes at 65 +3°C.

25
NOTE: pH should be within the range 7-9. Temperature should be within
the range 65 +3°C.
Superactivation
30 Cover the mixing vessel and heat to 100° C for four (4) hours. The

resulting Superactivated Polymer was found to be miscible with water in

all proportions.



15 HT-29 cells (human col on cancer cells) were seeded (in 100 pl) into the
wells of 96-well culture plates and incubated overnight at 37Cin a

hum di fi eO093%062; 95% air at nosphere. The pol ymer PCT/AU03/00039

[ pol y(2-propenal , 2- propenoi c acid) polynmer in Conparative Exanple 20(a)
and the Superactivated Polyner in Exanpge¢ 20(b)] was dissolved in water
and then diluted in nediumto 10 concentrations 20 spanning a 4-1og range.
100 pl of %Pngglzqtion was then added to each of 5 wells. The plates were

i ncubat ed arther 72 hr after which viable cells were nmneasured using
the sul for IImE;xmmﬂe B4&a‘sl%®T&0$}&80ﬂ328t itavas dérmdasiratéd that pol%@p en'all.‘il 82:
1107-1112.; Monks et  al (1991) J. Nat. Cancer |Inst. The

cel|'s wer eProRaNG¢ M)vmlummw&ﬁ% tW/V\bﬁpdth&&TbW%i@l%plﬂmn pqsseasédac 25

Ctai nea w htca o el pafshiie @ eRFes ) b 6, Sl mBde). (1) 1o

30 m n.gUnbound dye is then renoved by washing twice with distilled water
and finally with 1% acetic acid. Protein-bound dye is then solubilized in

10 mM unbufTheramnticanicer abtieity ehpolyli®pedpemabarepensid sid)SHElymer JEk agpin
automatic gl ate reader. The 30 _nean absorbance for each drtjbgbdose S

expressed 49(2] goahshthateolthe: Ruperastivated RelymesiEyampla 2aéub A witrad
$ﬁé°§é?§?2ﬁ~§5ﬂés‘%2§ SaantaSrnd CarloRl Wit polrish Gt & InsE PRt baPEoho oy

gave an avegmdipel ¢PP-20v ql’olyéﬂoprfo%‘éhél Oi pEofEHe dcith was used in a 5%
pol y(2-propenal ,, 2-propenoic 5 acid) polyner being assigned the vé"’ue of
100% 1ihi sconeentratees The desin18sed vvlnmubtat%ctﬁhee guicgnercelldhavitbupeayirig vat ed

Pol ymer in Exa 20( ) ve an aver e | C50 over four tests of 0.025%
Thi s transPQT‘%%Hfag' P?%%"WW gyeg @Eﬁi@r"%?h@&t'@@ cambpesiahiishadd i

I ndi cates that the Superact I vat ed Pol ynmer has potent anticancer activity.
Tabl e 24 1C50 of CHEMEQRTM pol yreric antim crobial agai nst HT-29 hunman
col on canchfethddolegy! s. Conpound Drug Average Average | C50

16 HT-29 cells (human colon cancer cells) were seeded (in 100 pl) into the wells of
96-well culture plates and incubated overnight at 37°C in a humidified 5% CO,,
95% air atmosphere. The polymer [poly(2-propenal,2-propenoic acid) polymer
in Comparative Example 20(a) and the Superactivated Polymer in Example
20(b)] was dissolved in water and then diluted in medium to 10 concentrations
20 spanning a 4-log range. 100 pl of each solution was then added to each of 5
wells. The plates were incubated for a further 72 hr after which viable cells were
measured using the sulforhodamine B assay (Skehan et al., (1990) J. Nat.
Cancer Inst. 82: 1107-1112.; Monks ef al., (1991) J. Nat. Cancer Inst. 83: 757-
766.). The cells were then fixed with 10% cold trichloroacetic acid for 1 hr at 4°C
25 and the plates rinsed with distilled water, left to air dry and then stained with
0.4% sulforhodamine B (Aldrich) in 1% acetic acid (v/v) for 30 min. Unbound
dye is then removed by washing twice with distilled water and finally with 1%
acetic acid. Protein-bound dye is then solubilized in 10 mM unbuffered Tris
base and the absorbance read at 550 nm using an automatic plate reader. The
30 mean absorbance for each drug dose is expressed as a percentage of the

control untreated well absorbance.



exposure 1C50 (%9 1C50 (as %ww of tested (hrs) (%ww active pol yner)
Conparative 72 0.037, 0.023 0.030 0.0015 Exanple 20(a) Exanple 20(b) 72
0.017, 0.w843/0816025 0. 00125 0.025, 0.023 1C50 is the coneemAtasioem39
required to inhibit cell gromh by 50% Finally, it is understood that

vari ous other nodifications and/or alteb2ions 20 may be nmade wi t hout
departing fromthe spirit of the present invention as outlined herein. WO
03/ 061672 FRE redoifts 0P Gidtdss ariow® il Table®4.hod for treatment or
prophyl axi s of gastrointestinal disease in an aninmal (including human)
conprising gastrointestinal admnistration to the 5 aninmal of an effective

anount of ol conprising a derivative of po 2 propepal , 2-propenoic
2ci d) f or mEROpSYEspioRaberBR AN AA P OB AR r el B e REie 0@ and
an organic?%q@gw traL ni d .
protected car bony?g%'r%%p!g%o ?‘6@5% 29%%6%%&%%%”{%5 @*b;é?‘rz#’%pf\xﬁé%?'ﬁ t he
pol yner 5i s amid)l polymed iehg aesitmied theAvatee hef GO9% O MHigN grahslatds2id ol oomeL ei n
the animal is suffering fromat |east one gastrointestinal disease

sel ect ed f MM efactiyed@lymensi sting of 15 gastroenteritis, ul cer, diarrhoea
and gastroi ntestinal cancer and dysentery- pronoted insufficient weight
gain. 4. A nethod according to claim1l wherein the animal is suffering from

at |east onR Slipdizkiv @Tol?{%%ﬁﬁ%ﬁléi@(ﬁrga%( ?ﬂ%\%rii?%gesog?\éﬁpf&trmd

according to claim1l erein animal” 1's sel ected from
consi st i ng testsdof)).095Ys , Teisetrpnslatessds, 0. OBR6% w/at of tieul Superadtiidisd
10  Polymer and indicates that the Superactivated Polymer has potent anticancer

activity.

Table 24
1Cs0 of CHEMEQR™ polymeric antimicrobial against HT-29 human colon cancer
15 cells.
Compound Drug ' Average Average IC5p
testod exposure ICs0 (%) ICso (as % wiw of
(hrs) (% wiw) | active polymer)
Comparative 72 0.037,0.023 | 0.030 0
Example 20(a) : R | 0015
0.017, 0.034,
Example 20(b 72 0.025 0.
P ®) 0.025, 0.023 00125

ICs0 is the concentration required to inhibit cell growth by 50%.

Finally, it is understood that various other modifications and/or alterations
20 may be made without departing from the spirit of the present invention as
outlined herein.



turkeys and quail. 25 6. A nmethod according to claim|l wherein the aninal
is selected from rumnant animals and the polyner is rectally

adm ni st ewed3/0§167A nmet hod according to claim21 wherein thecamuvaioi3s
selected from poultry and pigs. 30 8. é met hod according to claim|
wherein the animal is a partially grown 3pi g. WD 03/061672 PCT/ AU03/ 00039
54 9. A netfodMer treatment or prophylaxis of porcine post weaning
colibacillosrs conprising orally adm nistering to young pigs after weaning,
an antimcrobially effective amount of the polyner of claim1. 5 10. A

oL 100 e 95 8 e PSBRT R Sy Be f o

accordi ng tauifafi RcludiRg" ﬁhﬁ‘\ahb‘ec&ﬁt)héihgr gas@éun@stuﬁhalaanmnlsﬁauaﬁ ”’cd"tﬁér at ed
at a dose in the range of fromO 0 ng/ kg/ day. 10 12. A method

accor di g tanimehofman effestivenampunt; ofiagp@lyaer sompiisinch Asdenivadive ofdediy(Zof t he

antimcrobial in e_range. o a

accordi ng t%°8?'&?‘n?1pr\?#?838\° QQ'QL%@JQ'&({)%Y kig%cglforﬂg{a&%eg és%ﬁ(faéfjgghgﬁg from
one or 1or erBhEnGiBeaciar anat 84 dryanict Bempoand comtsinig 00e Odr miced | HyalreRy|

Sal nonel | a, P. aerugi nosa, Helicobacter,  Proteus, Enterobacteria, Yeasts,
Prot ozoa, @reups faifaim Dote@ed SalNVbEEURS 2 14. A nmethod.for the treat ment
or prophyl axis of diseases of the 20 gastrointestinal tract caused by

Hel i cobacter infection conprising the gastrointestinal adm nistration of a
t her apqot i @.anoyt nwthed pelcyomiing otwr ¢lainmg 1 avldenein athev epalfmer is  orally

pol y(2-propepal , 2-propenoic acid) formed by the reaction between a

pol y(2-pro ‘F‘ sters ¥ openoi ¢ aci d) and an organi c conmpound contai ning

hydr oxyl groups selected from al kanols, phenols, polyols and 25 m xtures
thereof, to formprotected carbonyl groups. 15. A nethod according to claim
1 wherein the gastmeihoteatdandingdioselaine 1 wherein the animal is suffering from at

least one gastrointestinal disease selected from the group consisting of
15 gastroenteritis, ulcer, diarrhoea and gastrointestinal cancer and dysentery-
promoted insufficient weight gain.

4. A method according to claim 1 wherein the animal is suffering from at
least one of diarrhoea, gastroenteritis and dysentery.

20
5. A method according to claim 1 wherein the animal is selected from the
group consisting of dogs, pigs, sheep, horses, cattle, cats, poultry, ducks,
turkeys and quail.

25 6. A method according to claim 1 wherein the animal is selected from
ruminant animals and the polymer is rectally administered.

7. A method according to claim 1 wherein the animal is selected from
poultry and pigs.

30
8. A method according to claim 1 wherein the animal is a partially grown

pig.



results fromat |east one of enterotoxigenic E. coli and (err)-haenolytic
E. coll. 30 16. A nethod of treatnent or prevention of necrotic enteritis

i n poul t roy00soenEri si ng adm ni stering to poultry an effectipcag/aAamwsoos of the
antimcrobial of claim1. W 03/061672 PCT/ AU03/00039 55 17. A nethod
according to claim| wherein the antimni &obial is adnministered in

etuce menttane for BB (aF o FERMEIRT | hiohRERE na poidne o Bok? MERHREY, o
of treat rrerﬁohbacunbﬁsewmmu@g orale iadhmisistering ROYbUNY pigeTRIftes ivsaning, an
adm ni sterin poul tr an antimcrobially effective anmount of

anti m crobiddl 'néiﬁr()bdﬂ'w 'VQ@mWﬂmmﬁjP@WW&fﬁ@'mo .claim!| wherein the
derivative conprises a 10 multiplicity of protected carbonyl groups
selected fromat |east one of hem acetal groups and acetal groups. 20. A

met hod &ccorali ng Ame:thadracﬁerdihgrteidtaihhe wheretit thesdl antimirolial @f @lgim 1iigcl ude
acetal group 15 21. thod according . to cl ai | wherein the al cohol is
sel ected f ningteredAta H‘S?%ﬁg rqm Q)Qg%%QOQﬁQQ/EQBPMr es thereof. 22. A

met hod according to claim22 wherein the alcohol is selected fromat 20

| east one polyol. 23. A nethod conposition according to claim 23 wherein
the pol yol 1tconprA seathed muicpedikg lterodaigl § owherefts thst anfimicrohiad ofotaindilrig t o

claim 23 wherein,the | yol conprises ol h ne glycol. 25. A nethod
accor di ng t#"&ﬂﬁtﬁt%ggﬂé%é?r\n ﬂ%’er Ifrqorg Oégb%gé@mﬂﬂ%/ﬁ@y gl ycol of
mol ecukgr weight of from 200 to 2000. 30 26. An antimcrobial for treating

or preventing gastrointestinal disease in animals by gastrointestinal
adm ni stratf2on s& thethed aceerdingto ¢Jainpd svherein thecwmnggmggase admiinistered of.

poly(2-pr ope&gée o? th%ré)rﬂmhcblgﬁh Qﬂe Faq{dge& fpélm roe_@bc d 80 mg/kg/day.

13. A method according to claim 1 wherein the gastrointestinal disease

15 results from one or more microbes selected from the group consisting of
Coliforms, Salmonella, P.aeruginosa, Helicobacter, Proteus, Enterobacteria,
Yeasts, Protozoa, Clostridia, Shigella and Coccidia

14. A method for the treatment or prophylaxis of diseases of the
20 gastrointestinal tract caused by Helicobacter infection comprising the

gastrointestinal administration of a therapeutic amount of a polymer comprising

a derivative of poly(2-propenal, 2-propenoic acid) formed by the reaction

between a poly(2-propenal, 2-propenoic acid) and an organic compound

containing hydroxyl groups selected from alkanois, phenols, polyols and
25 mixtures thereof, to form protected carbonyl groups.

15. A method according to claim 1 wherein the gastrointestinal disease

results from at least one of enterotoxigenic E. coli and B-haemolytic E. coli.

30 16. A method of treatment or prevention of necrotic enteritis in poultry
comprising administering to pouitry an effective amount of the antimicrobial of

claim 1.



bet ween a pol y(2-propenal, 2-propenoic acid) and an organi ¢ conpound WO

03/ 061672 PCT/ AU03/ 00039 56 containing one or nore hydroxyl groups to form
prot ect edwoashbersy? groups and a pharmaceutically or vet ePCRaT0a0039
acceptable inert carrier for gastrointesijnal admnistrationto animals. 5
27. An antimcrobial for treating or pr nting gastrointestinal disease

accordi ng t17.cl aAméthodgicerding 6 cift 1 Wheréin BiRSAtRhREHIAN 8 3dministered
adm nistratjon is, selected fromthe group. consisting of water, controlled

rel ease pol Pngerebingtipnewitbia furthernchersotherapaudiceadsarbed uherenmeto dhéreby
arachis oil | I qul.d p fi t hyl.ene al y.col , propyl ene
gl ycol, pol 'S?é’tg' ﬁ)g/%gér@bg%'{yecg%ﬁ&gtﬁ)gnﬁtﬁéqur‘?gﬁeﬁ‘itgef l8'panol , glycerol,

fatty al cohols, triglycerides, polyvinyl alcohol, partially hydrolysed

pol yvi n# acetate _and m xtures thereof. 28. An antim crobial conposition
accor di Bg t ¥-cl ot mnethodpfifrratmentos preventien ofeascidiesis in peultrykcorgprisingr

ccor ol ng e itaing B Peldy 28, hBYoUtE AR Alve et of FriGoB Rt

wat er conpodaimdn conprising a feed material or water and an
antimcrobially effective anobunt of an antimcrobial according to claim1.
20 30. An aninmal feed conposition according to claim 30 wherein

antim crobi [ a5k ac o} :0..001 0 j.ght _of
t he total fgée'd .o/? IH\%/at er tagggrli)og'gq ? Ingl_erBSi 3‘%8%#1'9;&9 [ 91&@\(%&@&%5“%%% i on
conpri 40ng maultiplicityri ofr gisoteictent czarbdomy gooupsl adetedtednftom fat tibsst apiki \F

agent selected. fr t he sqérgéjg cogsi sting of antimcrobials and
chenot her a iacely groups and agetaldiolos: i on according to clai m 31 wherein

the further antimcrobial 30 conprising (on a weight basis of the
conpositi oniq at | east one of (a) a phenol in an anount of 0.1 to 10% (b)
an i sot hi azfl-i ndhéethodraceetding tofclainndd wherein the plotedtied| caphomdersups an

grgmg(r)};t of Qngladé%c%%?l%?gupé.d) | ower al kanol in an amount of from20 to

15
21. A method according to claim 1 wherein the alcohol is selected from
alkanols, phenols, polyols and mixtures thereof. ‘

22. A method according to claim 22 wherein the alcohol is selected from at
20 least one polyol.

23. A method composition according to claim 23 wherein the polyol
comprises a polyalkylene glycol.

25 24, A method according to claim 23 wherein the polyol comprises a
polyethylene glycol.

25. A method according to claim 23 wherein the polyol is a polyethylene
glycol of molecular weight of from 200 to 2000.

30 '
26. An antimicrobial for treating or preventing gastrointestinal disease in
animals by gastrointestinal administration said antimicrobial composition
comprising a derivative of poly(2-propenal, 2-propenoic acid) formed by reaction
between a poly(2-propenal, 2-propenoic acid) and an organic compound
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56
containing one or more hydroxyl groups to form protected carbonyl groups and
a pharmaceutically or veterinarially acceptable inert carrier for gastrointestinal
administration to animals.

27. An antimicrobial for treating or preventing gastrointestinal disease
according to claim 27 wherein the carrier for gastrointestinal administration is
selected from the group. consisting of water, controlled release polymers, olive
oil, peanut oil, sesame oil, sunflower oil, arachis oil, coconut oil, liquid paraffin,
ethylene glycol, propylene glycol, polyethylene glycol, ethanol, propanal,
isopropanol, glycerol, fatty alcohols, triglycerides, polyvinyl alcohol, partially
hydrolysed polyvinylacetate and mixtures thereof.

28.  An antimicrobial composition according to claim 27 in the form of a feed
additive or drinking water additive comprising from 0.1 to 70% by weight of the
antimicrobial according to claim 1.

29. An animal (including humans) feed or drinking water composition
comprising a feed material or water and an antimicrobially effective amount of
an antimicrobial according to claim 1.

30. An animal feed composition according to claim 30 wherein antimicrobial
is present in an amount of from 0.001 to 25% by weight of the total feed or
water composition.

31.  An antimicrobial composition comprising an antimicrobial according to
claim 1 and a further active agent selected from the group consisting of
antimicrobials and chemotherapeutic agents.

32. A compdsition according to claim 31 wherein the further antimicrobial
comprising (on a weight basis of the composition) at least one of

(a) a phenol in an amount of 0.1 to 10%;

(b) an isothiazolinone in an amount of 0.001 to 1%;

(c) alkyl parabens in an amount of 0.02 to 2% and

(d) lower alkanol in an amount of from.20 to 99.9%.



