0 9 NAY 2006 METHOD OF TREATMENT OF GASTRO NTESTI NAL DI SEASE ANDU QSW
COMPOSI TI ON FOR ‘USE THEREI N FI ELD OF THE | NVENTI ON 5 The present

relates to treatnent or prophylaxis of gastrointestinal ' disease and
pronotion of animal growth and to antimcrobi-al conpositions for wuse in
such treatnments. BACKGROUND ART 10 Antim crobials are conmpounds which kill
m-croorgani sns, such as bacteria. Antibiotics are a subset of

antim crobial s thai. e | ' ' r Lsps and
vork by 1 nt or  BETHCH B TREATMENT I LSRG S Fina IS ERSE ANE™

mi croorgani sm Anti bi opOLYMERIC COMPOSFRON FoWas@fﬁ REIN 1950s and
their use has increased ever since. The devel opnent of antibiotic

resi stance 15 has becone a serious and potentially life threatening event
wor | dwi-de. hyl ococcus have shown resistance to al nost
all anti bi ot+e ac=ratal infection occurring in hospitals. Qher
drug reg stypé Me@ént mm:anﬂewiés RO SERARME iort ﬂ%bh?@ﬂ@eoﬁgg%'é ?atﬁi%ﬂ'
use

cryptosporidiumand E. col | whi ch cause di arr hoea
ant i bi ot i csdispag@iansl praseetiansofpkiga) growth akd éel antinticrobia$ sompiositionsdior t he

accel erat ed esi stance and as a result many countries
S8 HPLOBTREAtrRln.

control the! 1ead to problens in animal farmng resulting in
difficulty in controlling disease and obtaining optimumgrowmh rates. This
is a 25 particul n' obl IT_lrIn farm ng of pigs and poultry. For exanple,

gastrointe 3 ‘-vf\ JUMAART such as colibacillosis in pi gs and cocci di osi s

i n poulfyry C l.n I onal
oo o g, ARSI <55 GRYRA S, FhCR ki, MREpORENRS sldh chbaREM:.
pr epar at i onAnfibieticolaed a subdsetref santioicrobiais that rmat(uemtl;@fdergedtfrmrmm&tl nal
di sease. Thr%?c?o éﬁ%el{\ss ar}l ¥ Wo I’b ﬁ?erl‘er}ﬁllgumﬁ specn‘% mecﬁanlsms within the

target m:croorgamsm Ant:blotlcs were first used in the 1940s and 1950s and

their use has increased ever since. The development of antibiotic resistance

15 has become a séﬁous and potentially life threatening event worldwide. Some

strains of Staphylococcus have shown res:stance to almost all antnblotxcs and

have had fatal mfection occurring in hospitals. Other drug resistant organisms
include pneumococci that cause pneumonia and cryptosporidium and E.coli

_ which cause diarrhoea.

20 B | |
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 poulfry 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

gastirointestinal disease.

These polymers have a repeating unit of formula |




0 9 MAY 2006 or this unit

represented by the fornulae: CH2

in its hydrated,
\CH\CH-CH2 10 IHIH OR RO
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3CHECH y (e) ~p~CHO/ ~ O\ CH2 (f) H2-CH 5 wherein Ris hyﬂ %ﬁﬂ 2&%
nis an integer of one or nore, have been denonstrated previous f?

-to this the Biocidal properties of acrolein polynmers in antiseptic

- applications was described by Melrose et at in |International Appllcatlon
No. W88104671. German Patent Application P4404404 and equival ents such as
EP667358 and AU 11686/ 95 (now | apsed) 103di scl oses a process in which
acrolein is polynerised in an agueous sodi um hydroxi de nedium ' The

di scl osure states that the resulting' polyacroleinis soluble in

pol yhydric al cohol at 40 to 50C to foigR=ppol ut.ion of -the pol yacrol ein I n
a pol yhydric al cohol. As explained beljow the age) gnee of this German

appl i cation subsequent l'y found such p Iyners to be problematic and have | ow
15 sol ubility in aqueous nedia.s Eur e p@lecatlon No. 792895 Werle et
al. (corresponding to US 6060571 c)relates acrolein rel easing pol yners
prepared by copolynerisation of acrolein nononer and a pol yhydric al cohol.
Werle et al. observes that the polyacroleins 20' described in German
Application No. P4404404 are prg céqrtlc in that the yield is-less than
desired and the polyners are VI |nsoluble | p Wat er. European

" Application 792895 teaches that thes pT obl ems ar etovercome by forming an
acrol ein rel easi ng pol ymer by copol yneri sati op/of acrol ein nmonomer and a
pol yhydric al cohol mononer. The propdgé&ﬂﬁG cture of the copolyner is as

20 foll %NS wherem'vlg is %ygrogen and n is an integer of one or more, have been
| demonstrated previously. Prior to thls the Biocidal properttes of acrolein
polymers in antisepiic appllcatlons was described by Melrose et al in
International Application No. WOB88/04671. German Patent Application
_ P4404404 and equivalents such as EP667358 and AU 11686/95 (no'w lapsed)
| 10 discloses a process in which acrolein is polymensed in an aqueaus sodium
_hydromde medlum ‘The disclosure states that the resulting’ polyacrolem is
soluble in polyhydnc aicohol at 40 to 50°C to form a solution of the po[yacrolein
in a polyhydric a!cohol As explamed below the assignee of this German
apphcatlon subsequently found such polymers to be problematlc and have jow

15 olubllrty in aqueous media. . '

European publication No. 792895 Werle et al. (corresponding to US 6060571)
relates to acrolein releasing polymers prepared by copolyfnerisatioh of acrolein
monomer and a polyhydric alcohol. Werle et al. observes that the polyacroleins
20 'desbribed in German Application No. P4404404 are problematic in that the yield
-is less than desired and the polymers are virtually i-nso'luble in wéter. '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

25 follows: _
0}!".“.!! O

y




While free acrolein acts as an antimcrobial it is irritating to the eyes,
| ungs, tissues and skin. There is a need in a range of applicat@ﬁp@ww
particularly in gastrointestinal treatnents for antimcrobials | a?gm
stable, highly water soluble, and safe to. use. There is a further need
for an effective antimcrobial 5 for treatnent. or prevention of
~gastrointestinal disease; which can reducg the pressure for devel opnent of

resi stance iWhiletfrée eicrolein Zbis 85 s sptimicrebial meisbﬁﬁf%hg%dﬂfé)é?é@.'lungs .
I nvention herein is gginUdEd' to explain  the context. of the invention: This
is not to bellSSHREMR -adiegeiisnatnead im@ tngeo of lmpplicatiotisa partietiariyein t o

ori or ity daeeprisbinil PRatmeis 15 SORPOSER"Whicn 2 5EbR vBan, water,

found the adsolubleyanddaté abiuse! YTIRdrens !y fudthar GRBfor At BRI/ Ahtfimicichiali d)
c |

pol ymers_in treatnment or prophylaxis of gastrointestinal disease |
subst ant Pal Ifor freatreast ar iprevention: ot gastrointestinal Idisenss), wdiioh aan redugel theo

dor vat | ves eGSR DEMKHBHER of KBl TR aPBee.Cl VT, G7 Che

derivative in treatnent or prophylaxis of gastrointestinal disease is
subst anti al Ljryhﬂj ncreased 20 notw thstanding that the free acrol ein content
“may be ext r i@ §ispysFieR of the bagkaraund fotthe ipventian hermir iss inolisled toyexplainhe
polymer in ' i e Iy, ' rovi a et hod of

t r eat ment o\rfﬁ%reggi}% g?(lﬁgé 0 Eégg't']'rg?]h ;égﬁtﬁg;b%%gﬁia%efﬁgggﬁﬁsﬂﬂn% Ay of
(i ncludifg thermaterisbreferetno wasipublished nkndwn tdrep@ iofthe nfhibk Gentral
anount” of a der'h?v tive ? ol, k%‘-aoro-p?nal, 2- propanoi ¢ acid) fornmed by
reacti on betRE¥) c&ﬁ?f a bl‘%ﬂé‘% daje gf apyebine elgins- - and an organic
conpound cont ai ni ng one or nore hydroxyl groups such as an alcohol

preferably sel ected from al kanels; phenols, polyols and m xtures thereof,
to 30 formSummant efthednvention groups. In a further aspect the invention

o 5 YRS, B, BSANTEBh fani5E b BN 3ol -5 Reent
react i ot6 betisiegR npolyera- it dpeataient2opr iRphgiakisachd yastidintéstinal disease is
~ substantially increased if they .are reacted with an alcohol or polyol to form
prqtected carbonyl groups such as acetal and/or hemiacetal 'deriVatives.
‘Surprisingly we have found that the activity of the derivative in treatment or
prophylaxis  of gastrointestihal 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 veryi

high. | | |

The invention provides a method of treatment or prophylaxis of gasfrointestinal
25 disease in an animal (including humans) comprising admihistering to the animal

an effective amount of a derivative of poly(2-proben’al; 2—pr6panoic 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 carbony! groups. - |

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




0 9 MAY 2006 5 organic conpound containing one or nore hydroxyl. groups
such as an al cohol preferably selected from al kanols, phenols, polyols and
m xtures thereof, to formprotected carbonyl groups. The term pojypl R{szmjﬁ'
~used herein neans a nol ecul e containing at least two hydroxyl groups. The
derivatives fornmed are typically selected fromhem acetal and acet al
derivatives. Wthout w shing to be boundsby theory we believe that the

reaction-10 of the poly(2-propenal, 2-pro oi.c_aci wi th the al ol l
for . her dsgaRlc CAmBRUI BBRENING PhE(SY TP THTOKELRIEURS SLER G 2B ARG he

pendent al t e e
pol ymers a&HE@?b& g%‘??‘f?d ﬁg@g%{gﬁ h%gn6 't)e%d%e @%ﬁ?ﬁé@%%ﬁgﬁ ?%%éaf b
formation gbragRbéRctat carbdniiagroupsen found to significantly reduce or
elimnate the reI ease of free acrolein while 15 surprisingly increasing

t he act|V|ty of the resulting derivative. In yet another enbodinent the

i nventi gn p{' t%ﬁﬁéﬂél@ol“ﬁg @o{edtﬂ re?r?%éangeag‘iﬁd)@@ﬁieaéﬁﬂtﬁi gf%'t geadtotwo

pr epar at’i on anment reat ment or prophylaxis o

gastroint eqﬁyd}gkyl@mme 20 Thr oughout the description and clains of this
‘ speC|f|cat|on the word ' corrprl se" and variations of the word such as
"conprising” and "conprises", is not intended to exclude other ‘additives

O Componente lerVAROE e B HbesPatcoas *y?&“?a‘ﬁ“ﬂg;:ﬁﬁ"z“?' o eeanal.
gt

~ 2-propenoi cderbiatives.n Wity méshing do b hatncaby dheary ver beligy PNsuch

l.yet h I dit
w11 b urdiolis sl Ruraial pruderiitordd) Yl BeE Mt @Efp@a*ﬁééﬁ%{ SN
nucl eOphl ! 'andlépa&@mgtmsrfﬂﬁﬂIattuémImpiw@mbatheopemaldémeegmps The
solution is generally heated at a tenperature 1 n the range of from?OCt
1150C, nor e {heesteyr ekilisiogt thel eacbemd ERHPS H}eamﬁﬁvf?‘@'?t Rapinst, alkaline

" degradation by the Cannizzaro reaction. The formation of acetal groups has
“been found to sugnn" icantly reduce or eliminate the release of free acrolein while
15 _surpnsmgly increasing the actwlty of the resuitlng derivative.

- in yet another 'embc)diment the invention. provides the use of the above
described antimicrobial for preparation of a medicament for treatment 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.




"0 9 MAY 2006 6 The antinicrobial of the invention is prepared from

pol y(2-propenal , 2-propenoic acid) polyners. Such polyners and t
preparation are described in International Patent Publication V\MAY ZUﬁﬁ
96/ 38186 (PCT/ AU96/ 00328) the contents of which are herein incor por at ed by
reference.. The pol y(2-propenal, 2- propenggc acid) polynmers are preferably

' prepared by ﬂ@ arg.irl .sati,on of acrol ein preferably in aqueous sol ution by
ani oni ¢ poly migke '@‘(ﬂﬁtbﬁé%"%mﬂdﬁpmaﬁd iftom polyé2-podiyereal,s2-peopatidic t he

e ird: aRCidP poRRELe | SRBH BhyhRAS: andf ﬁ&qﬁ%@aﬁﬁhg o ASIBRE T
acet al form;lntemahdnbly Hatbnﬁﬁf’ulﬁlﬁiah@ﬁ Nb. aléﬂ\ltﬁl 96/38196 '5569(%@.’?‘%8? myI'%

t he various carbo on and car bon-.oxyge polynerls t|on
acrol ein. Fd‘?orgﬁ'&%ﬂ’ﬁ"ﬁﬁ@ Qf?dﬁi@@dnﬁmf@d Mpf&l’ehbg The poly{23sregenalob-

f th h f d  f th d t f
the. ti of ot ofropenpi adt) POfifers’ 26 HiBRiraBl bR by bobimelisripn siramolin
fused tet raWdf&Tﬂmyarlnf O&Iﬂllllémls bsoltitinre 8 fréﬁ'iﬂnléo ﬁfpﬁ?{ Off &q@?’ g 3#
form and the d' f condensa ion form ypI ca éxa 3 y
‘these forns aé&%x aﬂ q BPK‘BI'%(S(%”WB the yepesiing uaib oCFortmyla | RACRA leeiét
\CH\CH e ane]{and'iypﬁgily\a%lﬁé)@f tl?e ﬁy%?ec?%emaacetaﬁ a?td acetal forms.

10 The hydrated hemlacetal and acetal forms formed by polymensatlon of acrolem
are known to arise from the' various carbon-carbon and carbon-oxygen
polymensatlon mechanisms - of acrolein. For example the hydrated form is
typically the hydrated dlol form, the hem:acetal or acetal form may be formed

 from the condensation of the diol fonn with the . aldehyde or diol form, the

15 tetrahydropyran or fused tetrahydrepyran 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) te (f) below:

@
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CH2 CH2\ CH=CH2 5| \O-CHO/ (d) (e) /O - CH2 (fl H2-CH wherein Ris
hydrogen and n is an integer of one or nore. The proportion of é-o ,
~repeating unit of fornula | is typically |less than 20% and frequé&n ‘ﬂmf rzgﬂﬁ
5to 15% Notw thstanding the relatively |ow proportion of these units we
have found that they have a significant effect on the stability of the

pol ynmer. The poly(2-propenal, 2-propenoi acid) wll generally contain no
nore than 10% 15 on-a nol ar- basis.of nononer units fromnmononers ot her
than acrolein and is nost prefer tﬁ'sb ag bl n horﬁﬂ%msr (before

|l ecte

aut oxi dation). Wiere used ot rg my pe fromthe group
consisting of acrylic acid an& \CH006 8 Qlﬂnyl pyrrolidone. The
2- propenoi c acid groups are typi caII resent anount % fromO0.1 to

5 nol es of carboxyl groups percgri | ogrfa@m The |5 propenal ;" 2- propenoi ¢
acid) polyners typically have/ nunb verage %’Q\gcul ar wei ght of over -
1000 .and nost preferably o 2(}60 ypi cal | ecul ar wei ght is

| ess than 10, 000. The antim Crobia the Tnve tlon |s a derivative of

pol y(2-propenal, 2-propenoic acid) prepared by reaction with an al cohol or
phenol to form protected carbonyl grou s The protected carbonyl groups
are formed fromthe 2-properal group |ch react with the alcohol to
form hem acetal and acetal groups. géal '

' «l:H '
l:w/ \0 | @
Ro\cn/
b
/S \CH /

CH=CH,
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s . N0 "N
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CH; ®
/

CHy—— CH

where.in 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 fr,dm 5to
- 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




Is preferably a polyol by which is neant that it preferably contains at

| east two hydroxyl groups. Al kanols such as Cl1 to C10 may be umegl.:g”ezg%
the alcohol is a polyol the reaction may produce acetals or hem acetals
formed by reaction of one or nore than one al cohol group. Furthernore when
_two al cohol groups 15 react it is possi bIP for themto react at the sanme
carbonyl or different carbonyl groups within the polynmer. Referring to the
above for nuvinyl pywolidenecthel 2-pidpenaic sacif ogroeips hard Mysically bressmtdite &

derivatives J ' here, are feywer units of forrmula | an orns a 20

gr oup mherei#qﬂ%'mv §€f'195? g'b?%&p@%%ft’gcﬂ@q’%’ greypsnpen kilogrenv| The palyéa- t he
al cohol is ooenal . 2 N A ﬁWR er_f a_bridgi ng
group sychqgsp%l c§/cl f?gbggg?gl ag‘r&gugb e?prt@géﬁlyi)?%%ora pﬁf'@}fag pYeHIgRe
rise to int &aglgruleyweight o aver 00D anp emast prefetablyheverp200mo Wﬁballg the

configurati -y.ol,. The pre red al cohol s are pol yal Kyl en

gl ycol s %ndwgéu%?g\@&éﬁ l%?ﬁ:@'ﬁﬂl ’é&i pol yet hyl ene gl'ycols. The nol ecul ar
wei ght of the polyal kyl ene glycols is preferably from 200 to 2000 and nore
preferably from 200 to 1000. 30 Preferably, the al cohol such as

po: yet hyl end hgi gntismicrebipt @fgbﬁtinmmgmsmd%ri)mﬁgpmfmsﬁn.mgp'ém gq?rbﬁgﬁléﬁbi al
olynmers in en an % - wei ght. Rel ative Il ute
E 0 rr%bs itio n?e@? %@Qéec‘f %Y E%&E’& ‘Q@é an %0%5%{ ar i%@"&# ?C;/qunppme?ctgd(ﬁwbonyl
preferred wyrngs. 'fheaprstbetedi carbom grelipsrd Bﬁrr;éi‘ﬁr "the 2 rﬂé{ﬁpﬁi@ﬁéﬁ l ar

cross- Jinking.is reduced by dilution. Mre preferably, poly 'ycol

i s preskht Wi¥GhERast yth the @lrolel torferm hemjiacetal and wcetat gronds. oThbetiestssl 64
and 95% by ' ' Ead 8 D abl.y_added,to the pol ynmers
fol | oved byg%?%ﬁbﬁ??%@?%ﬁwm& BeBhEfER f PRy Featainsat least two
as. neut r al i bydrioawl gfoupse Alkatolrsumhsa® €, theC o BAY BRI ydeL U ' '
enhanci ng the antim.crobig|l activity of the polynmers. 10 Preterably, e
2 T oo 2oLt T Kv . uREE Uiherb ftﬁ%ea*y?aoch
addi tion of SthEOHRLING Feetion may froduse soeialsgrhemiagstalstfotmed iyl rebztion
of one or more than one alcoho! group. Furthermore when two alcohol groups
15 react it is possible for them to react at the same catbonyl or different carbonyl

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 fonﬁs 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 _polyois to give rise fo internal cyclic groups will depeﬁd on
25 the spacing and configuration of the polyol. The préferred alcohols are
polyalkytene glycols and more preferred alcohols are polyethylene giycols.

| ‘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 polyethyiene 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




propenal , 2-propenoic add) polyners to between 7 and 9. Still nore
preferably, the initial pH on-addition of the base is about 8. ﬂl’ige,v??smg'ﬁs
preferably an al kali netal hydroxide, carbonate, bicarbonate or m xture
thereof. 15 In a still further formof the invention, the release of free
acrol ein nmononer is inhibited, fromcontinuous rel ease, whereby the
polymers are less likely to present a urce of tissue or dernal
irritatton. W have found that the antinTcrobial of the invention has

si gni fi cantpgreferred where ﬂ?@am@hbmsta/pml leanthedhtidegcg as Intermolestlanelosd-sease
when conpared with the p é&z propenal , 2- propenoic) fromwhich it is

pr epar ed. ﬂnklrlﬂiﬁéﬁdﬂ@@bv ufieRi vative of the present invention may be-
used to treat a wi de range of animals (includi ng humans) and a wi de range
of microbial infections. 25 The antimcrobial 'of the invention nmay be used

in treat menlorf [efsrablynt solyéthglenediglyenk ds i prebentriringopryearation i of the
parti cul-arly preferred that it be used.in Lﬁﬁ;gymen,t of ot her ani mal's

par t i cubar Igplymerinstheamevalpfhaiveeme4 and Weight.ng of dogs, pigs,
sheep, horses, goats, cattle, cats,. poultry, ducks, turkeys and quail. 30
The antim crobi al -of the invention may be fornul at ed for oral or rectal
-adni ni st r atBase oRalkad |sqﬂ'eferablyraﬂdedntorm telymers fallovesd by @esdiffbito iacidic

e TS Gl TR A AT FL BB e
oactivity in, qtlﬁﬁﬁ Bﬁé‘ursﬁﬂ‘féreﬁfl eﬁﬁ&%@@fﬁé’éﬁﬂrﬁi&%ﬁiﬂ'aaﬁr t?‘%? thePSlymers.

anti m-cr obi vention iIs t1cularl %use ul ntreat nt and 5
pr aphyiéxi Prefergbly, the additicnnefithe base or allkalirinfialiy bangs fae pHoofiihealy(@-

ate of  wigRengpBHenai DGl Toha o Rullifs GreRRR L 1"
conver si on tha inifial 9H|dh addiih of febasy RKGHAAS. The Inid iefirsibly il akak

i nvention may be used as a gro
metal hydroxide, carbonate bicarbonate or mlxture thereof.

15  In a-still further form of the invention, the release of free acrolein monomer is
inhibite__d, 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-prbpenoic) from which it is prepared. The sup_eractivated 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 u_sed in
treatment of other animals particularly animals selected from the group-
consisting of dogs, pigs, sheep, horses, goats, cattle, cats, pdultry, ducks,
turkéys and quail. | ' '

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




pr_ormt ant and that the pol ymer may be used in place of the presently used

antibiotics. Drug resistance in pathogenic bacteria is a problemn gf Epj 06
clinical inportance in human nedicine. This problemis exacerbated by the

use of inportant antibiotics in animal feed to provide weight gain in farm
animal s 15 particularly poultry and pigs bndeed I n some European
countries the use of conventional antlblg Ics in animal feeds has been

banned. The enterit eoatings! togirovideeaptinva aictivity irpthellater et daﬂhérg%frﬁﬁﬂésﬁﬁa;
animals to s*r%c%flcantly extend the wuseful life of conventi onal
antibiotics uman treatnment. 20 We have found the antimcrobial of the
I nvention to be effective against a wide range of m crobes including
protozoa, Gram positive bacteria and G am negative bacteria. The polyners

of the mvenThenantmeroblafubt |theeurwtantm Uise particulay &iseful C i itreditindht O4g 2nd
can find wal | of ~ target

tel found in the cell
or gani snt, 'i'@%’i?é%% L@aﬁc{ H'&@'l ‘&'&?f%rﬂ’%ﬁh@‘% %Cbgﬁstﬁomt&‘,stmabcaﬁcers
destruction t e bact the antipicr |aI
the invent .‘S'Ee tfietobiabr $RE (GG Rl KeaBE Mefid inBis, M g eopsad
spect rum acweight ygaigainnfanm @nirhalsi by dmplroviag ofbec feid ﬁ) wéights oeﬁ\Férbw
: cti on

useful in tr%@h{gjgt of gastrointestinal diseases resulti ng fromin
by E. coli enterotoxigenic E. coil and J3-haenolytic E. coll.

Colibacillosis is a devastating 30 disease in the pig-rearing indust ry. The
di sease 1S %evgeral I}/ associated with proliferation of -haenolytic E coil.
in the 48l | qunchthat thevantimicrobiali of thievimventiore may bé @lzedtist 2 gr

ates and wabBhitihit Al et e RRARE AT o8 siHeth m@hﬁ?&ﬁéfeﬁp%%%%{mf@ o
prot ozoal dizsdibiotiost BrigRisistanss irﬁp&tﬁbbémecﬁddéﬁé &@%Hbié@féf m@@?%{i@g%l | ed

has a devastatin effect. W have found that the. antl Cro

i nvention niIPoEERcEdin humaa mediginent This problemtis exackrhmed iyt sisenof

birds parti i cal .clinical ns  of

coc¢i di osi s llﬁlﬁbfﬁhy érfhaca ffrfr?r".k'ﬂ?flgéec&fi%spd°¥§ ci“egﬂﬁt n '&‘r anaalsand

dysent e‘l@ Paeticujanly pauliopsand pigs. Indeed, in some European countries the use of
conventional antibiotics i in animal feeds has been banned. The antimicrobial of
the invention may be used in treatment of ammals to s:gmﬁcantly extend the

useful Ilfe of conventional antibiotics in human treatment.

20 We have found the antimicrobial of the invention to be effectlve against a wide
range of microbes lncludmg protozoa, Gram posmve bacteria and Gram‘
negative bactena, The polymers of the invention contain mulﬁple structures of
diverse cc)nﬁguration‘s and can find a fit with the proteins fdund in the ceil 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 prdvi_ding broad spectrum
activity against coliforms or Enterobacteria. It Is particularly useful in treatment
of gastrointestinal diseases 're;sulting from infecfion by E. coli such as
enterotoxigenic E. coli and B-haemolytic £. coli. Colibacillosis is a devé_stating

30 disease in the pig-rearing industry.' The disease is generally associated with

. proliferation of B-haemolytic £. coli. in the small intestine after weaning and

- gives rise to high mortality rates and morbidity rates in young weaner piglets.

Infected weaner plglets fail to make normal weight gains.




effects take place in the intestine where the protozoa tend to invade the
mucosa and cause epithelial. damage, |eésions and haenorrhage. VACEiMAYs 2006
have been used in an attenpt to prevent coccidiosis but have side effects
~including the tendency to reduce weight and feed efficiency. The
antimcrobial of the invention may be used in conbination with other drugs
known to have activity against coccidiosiqg. Such drugs include

nitro- carban lid qui nol i ne, pyridon, guanidine, quinoxaline,

“toltrazural, mﬁmsdés %H@ﬁii@@h digeasq| a-?!rum@ partubutaﬂyopbamg and Iif left

b lid b f
ot ious di © il gty & BtaRG RREL ' I halE e e 368 ArlimicioBiB) of s i <
a di sease krtherinventior may be:ummlth@ trégstitent Yor Pfé\fé?ﬂlbhdif%@ﬂi&fé ﬁe gduce

exot oxi ns whi ¢ fB@j a SOme t he nost toxic of known t oXxi ns.
enteritis pdtaTHedRRY il P‘é* ctlg Hrickensrtypizel Ghnlwt&lgmn of Lognidioss dﬂ:}!x:l@f
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Hel i cobacter 25 und @f?(jdgﬂtlo be responsible for the devel opnment
ul cers and g $‘%"$1ﬁ@gthﬁ¢m°mﬂﬁeryapemes haverbeen

adenocarcin n bi.al
i nventj on tgﬁggqgaélﬁ?%ﬁtﬁl : B{Jes"\eéf't r&ag@g{(’%}ét &ﬁﬂﬁ@gyf&g dﬂ?'Hﬁl"HgHW
- pylori in g&emd@ioﬁf@sﬁduae\nmlgwaﬂfeed effiviedys, particularly humans. 30 The

' |nfect|§)8 of the stomach with Helicobacter pylori is one of the nost
frequen i nfectious diseases in the world. About 50% of the popul ati on are

i nfected wi tihe éthturﬁwémal of t'heCIﬁ\Yéﬂt%' Mgy BeUdd iﬁscdr#:%l@?tz ﬁ%ﬂh&ﬁé

that nore than 80% of the popul ation |s al ready 1n
during chi | §Rewa todayeolivitpagainst quldjo&act&lcl‘lpiwmln&lcb ﬁramanb@ﬁﬁdée

m cr oaer ophighirolingP'gyfidon " PR&fidieChlihbxaline, toltrazural, toluamide, potentlated
-..sulfa drugs and ionophore with carbanilide.

15
‘Clostridia are Gram positive bacteria responsuble for serious disease in a range
of animals. For example, necrotic enteritis is a disease kno_wn to affect
commercial poultry. Clostridia bacterial produce exotoxins which are some of

| the most toxic of all known toxins. Necrotic enteritis pai’tié:ularly Eﬁects broflers

20 | -of between 14 and 42 days of age. ‘The condition causes pronounced apathy, |
dlarrhoea and can cause death within hours.

Upper gastromtestmai 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
develdpment of gastrointestinal cancers particularly adenocarcinoma of the |
- stomach. - We have found the antimicrobial of the invention to be pa!tiéularly.
useful against Helicobacter including H. pylori in gastfointestinal 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 poputation are infected with
~ H. pylori. In developing countries it has been estimated that more than 8_0% cf.
tl?e popuiation is already infected with H.pylori dﬁring childhood.



that is notile by way of flagella at one end of the cell. The standard
treatnments of H pylori infections are the so-called triple antd) i@%ﬂc ‘

t herapies all of which include either netronidazole or clarithr %y 2006
Unfortunately, strains of H pylori have energed, which are resistant to
both these antibiotics. H pylori live in the stomach at the interface

- between the surface of gastric -epitheliajgcells and the overlying nucus
gel layer. H pylori can additionally be 10 found on top of the gastric
epitheliumin the duodenum and oesophagus. O her aninal species have their
own uni que Helicobacter species present in their - gastrointestinal tracts,

whi ch have spiglidataciepgion RS at Gram-rgative,; nlicroaeeh (Phum épiral-lshapedsbﬁbﬁﬁ ion
wi th gastrointestinal cancers; H .pylori has been directl in

humansI to ggthat Ist mlotmaym oi:ﬂageﬂaratfqmenmd oﬁth;:l@il—leThe 6@131&5(; trsqaémeasf

H
EﬁQeégomi‘E o Hs BT nfgotbianaus thesorCalipd: Wple antbiobs Terapis Ao wvdh anc
baci |11 B ioCHigie qHH r{rﬁéﬁ#ﬂﬁﬁ%@ %'Q@tg*@ﬁyéfﬁﬁ?“ﬂ%@ 5 SRS BP B bl 2°
from the bagi/d eirdegediisich 0é rédistatinss lbéiﬁ tﬁéséianiﬂbi@u@g eferred positi on

underneath the stomach's protective nmucus-layer is also a survival
advantage and its notility allows it to burrowthrough the layer to attain

this position. The, epithelial cells |i n|n the mach turall
Qi1 burt 1 o BHior e i the stomachaat,i1q Merrace eWaRR (e SUrtAcs: of Sastit.e

penet rat i on SRRSO ARG the, A A4 58 taerl M S o Sy e "
pass thqgualfoling dii BFP6 Cwéstﬁ@épﬁﬁamtiﬂméuwd@iudi andoyessphagiise Tthen-

Thi s has two consequen he body sends nore nutrients to the site to
ai d the whi tanimal Ispecias:hlaue theirdown hmuquefléelmbmteraspenhs pesent in their

oo ha" g B EAG sl by el RPRERR S biiea T aidon 6
damagi ng  tfig SAJRATEH With Pskdftite&tinaf ShhSersOHP phiori ﬁé@ﬁe&ﬁ directly linked in
humans to gastritis and peptic ulcer fonnatlon
15 |
Helicobacter species in general, and H. pylori in particular, survive the extreme
conditions of the stomach by secrefing urease, which hydrolyses urea to give
ammonia and bicarbonate ion, thus raising the pH of the immediate -
surroundings of the bacili. This local alteration of the conditions protects the
20 bacteria from the bactericidal effect of the gastric acid. The préferred_ position
underneath the stomach's. protective mucus layer is also a survival advantagé
and its motility all_oWs it to burrow fhrough the layer to attain this position.

The epithelial cells lining 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 défence 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,




It is apparently this activity that |leads to-gastrifis, which can easily
progress to peptic ulcers. Should the insult continue, the} possfitg 'HAWZBIF&
the appearance of gastric adenocarci noma and mucosa-associ ated |ynphoi d

- tissue (MALT) 5 lynphoma is greatly increased. Gastric adenocarci nona
begins in the nucosa and the first stage of devel opnent, intestinal
netaplasia, is a response of the stomach.to rid itself of the H pylori

i nfection. Also, studies perforned in uch3 Medi cal School have shown that
the MALT |ynphoma requires help fromH  pylori specific T-cells to grow.
Treatnment of H. pylori infection has been shown 10 to be extrenely

T Rt B e B b e S
i senseq of PPRLEARASEBHoRN fd RistACooinel Tof BESHERN. of e BPORPREL, © on
conpri si ng ghstrigasderioctrdinomal aaadmnmédsraaésw&méd fyhﬁfhbﬂpeﬁgsh@ f{lW‘anT)

an agent_wherein the agent conprises a derivative of poly(2-propenal,
propenoi® abieaphaemaie grestiy increasest iGastiie adenocarcipoma begins jre it mucosa

Sefected ?aaﬁ%b’gﬁf&g&agepﬁé SRSo BRI e elablists Win raroneshiben
pr ot ect ed catoppau 1 RRRAPSE 1L LA TRRA, A0SR HELBEALR IBIEE, 2,

conmpound cont ai ni ng at east t wo gr oups. riv

are typi cal MedicalcS¢habl firaven showh 2het tHe WW.’BMMOIﬁ@rreq@ﬁéS/ﬁéld"ﬁﬂﬁ?Ht he
use of the rret hod of . the present invention provides an alternative to 25
the use of Pgéﬁﬁc' Ewc@i$<’§<h9m@r'£fgatment i mnfwhenmasdremyshmnhe

et hod 10 1. 375 St  LBBL/E 6 g Wink e dnesiPhng - T vwpid ' biesin®
Hel i cobact eo@mwmhayﬁbeﬂédmépéﬂ{dg%nage%u Pcél'l:fﬁ% en30 duodenal ulcer,

gastric malignant |ynphoma or ‘gastric cancer, conprising the
gastroi ntestinal admnistration of a ther apeutlc anount of an agent wherein

o nea%by ORRHES o BrEdsrE Whiehi2h %0 BB B K hesbod s9Re tsatmrarg and
_an organi ¢ or prophylaxis of diseases of the gastrointestinal- tract caused by Helicobacter
15, infection comprising the gastrointestinal administration of a therapeutic amount
of -an agent wherein the agent comprises a derivative of poly(2—pfopehal, 2-
| _propenoic acid) formed by the reaction between a poly(2-propenal, 2—prdpenoic
acid) and an organic compound containing hydroxyl groups 's'eiectedr from
"alkan'ols, phenols, 'pdlyols 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 aceta[ derivatives:

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

treatment of gastrointestinal cancers.

The invention further provides a method of treatment for gastrointestinal

~ infection by a spe'cies of Helicobacter bacteria such as gastritis, gastric ulcer,
30 duodenal ulcer, gastric'malig'nant Iymphomé or gastric cancer, comprising the
gastrointestinal administratién of a therapeutic amount of an agent wherein the

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

-




conpound cont ai ni ng one or nore hydroxyl groups to form protected carbonyl
groups. 5 The present invention provides an alternative to stand r _ :
treatnents of Helicobacterinfections, which, in general, conpri ?e tMéY 2008
so-called triple antibiotic. therapies all of whi ch i ncl ude ei t her

metroni dazol e or clarithronycin. Strains of H pylori have energed whi ch
“are resistant to both these antibiotics aftdl we have shown that the method
of the present invention can effectively treat such 10 anti biotic resistant

bacteri a. Tfmeaﬁﬁtlorh'bémeénaapﬁﬂ?(@ﬁmﬁénbﬁ@-ﬁaﬁ@fédd@ dU8d)aAll ‘an organic

pol y(2-propenal, 2- propenoic acid) and an organic conpound cont ai ni'fng one
or nore hydreompound agmaining oeeorshorenhydrokyl groups ¢6 ffemn ipretected: tarbonyi
treatment of Helicobacter 15 infections than. the corresponding

non- super act9HPEd pol y(2- propenal , 2- propenoic acid) groups. The
‘invention further. provides the use of a derivative of poly(2-propenal, 2-
propenoic acid) in nanufacture of . a nedi canent for treatnent or prophylaxis

of 20 agdi epfedent dirkéntish ne&ﬁﬁd“éserdn“fﬁi% &fe Tége stRUBAS %&Sr{zgﬁtgrsﬁem

i nvention may be' used |n treat nt or prop axrs o gastroin

cancers. The}s!el:onnaatachfetﬁlonfspwhmMmemﬁmmpnsefthe lse-calleddriplecttibiotic
stomach, intestine and colon. An exanple of such a ty %g of 25 cancer is the

human col on tbafﬂmes &l of whigh ingluds elmémaml@aqlemw thnomyfcin. hStnainseaf i on
S |ncorpor wat er be dape.in

manner . ?‘ Q?afge%ﬁé&a%w‘ﬁ&h@re ?ﬁ'?tﬁm: lﬂoyﬁﬁ?s‘? I?@%W'éﬁtqrﬁﬁ g
i ncor por at eqqswa §h Arthist thE atiGd ol thH blestiit Rivehtiod éﬁ&tﬂeﬁaﬁa} such

anti m crobi al, ysi-ol-ogi c l'y-accept e carrier optio

f eedst ufl0. 'l_éimlhi}mt_mnesmtanMeany in arelatively concentrated form and
is adapted to be diluted with other material such as one or nore of the 0.9
MAY 2095 15 ot her carriers, vitam ns and mineral supplenents and feedstuff.

to formthe d PLE M ' i nel
antimicrobia cowr"l'ggértﬁ rsgfal 86&5\?& oF e rBQStEoEH .%%Weéﬁ' ﬂ&g&%prtoggnal 2-
propenmc actd) and an organic compound containing one or more hydroxyl

groups has been shown to be more efiective in the .treatment of Hehcobacter

16 infections than the corresponding non-superactivated poly(2-propenal 2-

propenotc 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 pr_esent invention may be used in treatment or prophylaxis of
gastrointestinal cancers. These may include, for example, cancers of the
oesophagus, stomach, intesti'nel and colon. An example of such a type of

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

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




in the range of from0.1 to 70% by wei ght, preferably 0.5 to 50% by wei ght.
The optimum concentration will depend on whether the treatnment i§ 9 MAY 2006
preventative, for 5 control or renedi al and whether the antim crobial of

the invention is the only active or whether it is used in concomtant
therapy with other materials or antimcrobials. In a preferred enbodi nent
the concentrated conposition of the antigkcrobial is 10 in a

controll ed-rel ease form The controlled release formw |l include the

ant i mi cr obi sthencartieps Waming and iaineeal supplementy aod feedstuff to forml the fieabe of

h i mcrobial f h 1ol l.ed:rel ' L icularl
Leeturin' EBiBLieet e BeninareRby iciesife BRMpERf ) & cBBCentraicr . of
the control ligthe 6@@%@30%&%191&}@2 ualﬂ{; ot—.m:so@dlﬁegkr jtal Ty be

del ayed so as to 15 occur main I'n the duo m "~ A control el ease

pol yrer may optiswimicensertsationeyvilcdapendain whethes thebreatmentds praventatires for be

wth t nedi noatreb A RaenE e wERuiES, e et STane ibVetian jec b oy
conposi ti ongcie dreWhetifercis aiigddth (cdfcomflart ey Wt lotifdr Hé\%el:iélé‘,eﬂlt ion

may be prepared by the steps of. (i) dissolving said antim crobial 1n an

aqueous al k anfimicrebials,si ¢ sol uti on; (ii) neutralising said solution with
acid; (iii) adding to said neutralised solution insoluble, cross-Ilinked, 25
absor bent pol yners of acrylic acid and/or copolyners of acrylam de and

acrylic.aci ¢n a preferred ehibosfimbhicthensdricehtrateanebmpdifisraf e antiidrabial is
partially drying said wet swol|en pellets. The so-forned wet, swollen

pel | et sl ‘iay ihaa (eangroledrelease formpar tihe iopniplied TSPaSQOfOMﬁoWlb igelude, thes an
addi ti:ve t oaakR% ' ' ; LR i [ SO
that the ca%‘g'@?@ggdrﬁaa{fd n??&[g@%ﬂégﬁ%fen?ﬂg&oﬁter Egnlcéprgylﬁ%&]?mé'terg |§§ &ggﬂese

. the Subj ect antimjerebial tfromecthei cordedledtreliadse systemi amdl isvparticulathe ussfuli in -

when in the acidic. environnent of the stonach. Hoyever, in e al kal i n
envi r onnent SBMRAsic g6 SO, @ solbh Gkl PR ints AF 4 tesultoet e Gonglets
: .- release formulation the release of the antimicrobial may be delayed so as to
15 occur mainly 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 fike solid composition. The pellets containing the
20 ‘antimic'rcbial-of the invention may be prepared by the steps of: |
{)] 'dissolving said antimicrobial in an .aquéous ‘alkaline or basic
solution; '
(i)  neutralising said solUfio_n with acid;
(i) adding to said neutralised solution insoluble, cross-linked,
25 ' absorbent polymers of acrylic acid andfor 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 peliets 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-.contéining groups of the out'er'polymeric matrix

" cause the Subject Polymers to remain essentially contained within the matrix
when in the acidic environment. of the stom_aich. However, in the alkaline
-environment of the duodenum, the carboxyl groups of the matrix become




0 9 MAY 2006 16 ionised and nutually-repelling, and the pellet rapidly .
swells to allow the Subject Polyners, aided by repulsion anong tl’ﬁsbr Kq(vn2 )
i onic groups, to be excluded by a diffusion process, approxinatel M 005
mat ching the speed of passage of feed through the duodenum 5 In this
~invention, the term "controlled rel ease system' is ' used in the sane
“context as that in, and Includes the sane1Bange of exanples as. quoted in

oot ol o ik YO SRS it oot Py SRt Stk i BBl o
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acrylam de and acrylic acid. "For exanple, sc e nionic, or 1nsadluble
cr oss- | i nkeddiifgionareesss, apptaximately snatching the speed| of padsageiafifeed or

| nsol ubl e =l | ani oni ¢ pol yners derived fromany generic
acrylic-addq®8@§ﬂ£vﬂ¥§ﬂaﬁ Uy s derivatives. Such cross-1linked and

i nsol ubl g pol yners are preferred 15 since they swell and also are |ess
‘likely to be netabolised. It is preferred that the controlled rel ease

“syst em conprinsthis dnysntiamsihei term, ‘cootrolled meledsevapstematis arsednin the Isame

whi ch when ' | .20 _The. i pvent jon_al so._provi des an .ani mal feed,
conposi ti on@m& glsg@af Hé' aQHt ‘i"ﬁﬁ@@&b Sgne; F%'Q%P rﬁ’ﬁamplﬁ“ﬁ&saqflgéf’gt“bff .
The anti m crQormolied Dred ©elivk obastn | ‘pgg);t) nt f rp% 20 25%
of the total f_eec? co ‘(‘)Lgtion Zy; Qreferglroll'f/glf rom 0%’%%1 dtiﬂgg%?/oo t'ﬁé‘ﬂa i
total feed contedrigieases systemsomrhich mreflnaven innthedarnte(Robinsan and Lee,

a

AT 8D Hoe iy P%}/g%#@e}féaaﬁ%f?ﬁﬁ?L@#‘ﬁﬁ'ﬁ’ﬁ}éﬁfsﬁé&ﬁﬁ%ﬁ#f %’ﬁr&Pteg'b’E’?@(}eP&bj y

dri nki ng - wat er
admi ni st er ecadrylamive rard alerflicoatid). For texabid, Soluble ehdbanivd, Ditihsalbler e

preferably. from.0. 05 tq 50 30 ny/kg/day. Exanpl es of sui t_'al:gl’-e i nert :

Carriers 1 ocRSEinked s cTeniGneakirsia axbiams, of SobbloAndianoninorneolsble:

of the inverjb@inkéd uAd bRt poRirh¥f dirvedifdh nyYdrerRSS@ i &l polymer
and/or its derivatives. Such cross-linked and insoluble polymers -are preferred

__15 - since they swell and also are less likely fo be metabolised.

It is preferred that the controlled release system cbmprises a pH-sensitive,
‘closs-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 preferablg_}
present in an amount of from 0.0001 fo 25% of the total feed compasition 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 fo 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  mg/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




sunflower oil, safflower oil, arachis oil, coconut oil, liquid paraffin
ethylene 0 9 MAY 2006 17 glycol, propylene gl ycol , ponetherne @Iécﬁﬁy me
et hanol , propanol, isopropanol, glycerol, fatty alcohols triglycerides,

' ponV|nyI al cohol, partially hydrolysed ponV|nyI acetate and m xtures
thereof. 5 Solid forms for oral or rectal adninistration may contain
pharnaceutically or veterinarally accepﬁeble bi nders, sweeteners,

di sintegrating agents, diluents, flavourings, coating agents,

pr eisezi vat i vglycol, t;]n-lopglmtesl Sy, opolyemme;hﬁl glycelesthano!, mﬁpa!tdl.elémpmharml
t t t
car boxye: hgiveeralifads alopels, dnaCENEse pEBMINVHigasile Peotalie bidiabred -
i ncl ude suc VL éé glm s Mer %{navonoi de glycosides such as
pﬁ&%’l ydroc aP Sita

neohesperid cone. di sintegrating agents include com
starch, nethylcellulose, polyvinylpyrrolidone, xanthan gum bentonite,

6 ol xSl 3 el oot o AR e o

silicate or Qgeﬁﬁh@zme@ﬁehﬁé Binders Sﬁwtee{areré' afémfé%@ﬁpggs%érﬁs afeHs,

pepper mi nt OI W nt er green, erry, orange poberry

- flavouri ngsfladiurirgs, e:oatlaglawnmgqnesenvawﬂzsjdulpmmeagd&r tlmepela;ynagmtaf
acrylic aci l,ic_acid and/or, t.heir and/

h
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preservati Vteﬁd.uﬂf'algma%@d'daab&@aﬁélﬁyeellmgenbﬁ ;ﬁ)lyéthgllégépbﬁfc@l TuRabla C

acid, 20 ne parabens propyl ‘parabens -or sodium hite. Suitable
| ubri cat@®s swaetams iagjude isustasee daciess, glueese er ﬁevqnoud,@a Vigasiges sueh asodi um

chloride or 0 rate
or glycer yI eéﬁg%peeﬂ@%acﬁégdréc@%gﬂge awéidr'glﬂféc#gﬁn e‘gt Fﬁ%iﬁ"%t (rs‘é'??on
. may fu(rjt her sﬁ?ﬂl’@rmgbelnﬂbseg npolyammysrb oﬁddv‘:@rxlamlalcangumg begtortite, ﬂg}ylni?bl e
suspendi ng -agents i ncl ude sodi car ce se y] cel | ul ose,
hydr oxypr op?P\‘i‘ePh;ﬂgc%i I %F‘B@@e g@%ﬂ \)Pg’y'é ggri%ﬁ &8 (ﬂsﬂiﬂ"ﬁﬁf’{; 5@ or
cetyl al cohphyiBuidiRifbse, EBERT cAMARSEA! Salciult siidatd %F'di&hl&um phosphate '
pol yoxyet hy] ene 'esters Or fatty aclds such as stearic acid
45 __-.Su:tab!e flavouring agents include peppennmt oil, oil of wmtergreen _cherry,
orange or raSpberry ﬂavounngs Suitable coating agents include polymers or
- copolymers of acrylic acid and/or methacrylic acid and/or their esters, and/for
‘their amides, waxes, fatty alcohols, zein, shellac or gluten.  Suitable
preservattves include sodium benzoate, vitamin E, o-tocopherol, ascorbic acid,
20 methyl parabens propyl parabens or sodium blsulphlte Suitable lubricants
include magnesium stearate, steanc acid, sodium oieate sodlum 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 andfor suspendi.ng agents. Suiteble suspending agents include sodium
carboxylmethylcellulose, methyicellulose, hydroxypropylmethylcellulose, poly-
Vlnyl-pyrrolldone sodtum alginate or cetyl alcohol. Suitable dispersing agents
include lecithin, poiyoxyethylene 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.




30 pol yoxyet hyl ene sorbitol nono-, or di-oleate, -stearate or -laurate, - )
pol yoxyet hyl ene sorbitan nono- or di-oleate, -stearate or -Iaurat@ Jafpghyt P8O’
like. 18 The conposition of the antimcrobial may further conprise one or
more enul sifying agents. Suitable enulsifying agents-include dispersing
~agents as “exenplified above or natural Ligs such as gum acacia or gum -
tragacanth. 5 Conpositions for adnministratiron in the nethod of the =

i nvention na%eecprrmtm dfyﬂtmaamnhiomu‘au méyhffumliér bam;ﬁ@e ahépafaﬁio?a of
conposi tions "i‘% art of veterinary aﬁl armaceut I cal

conposi ti ons¥ (ﬁlﬂ ley eriisitying agentsga dB@%‘*PQTBB}geagen@ as

di ssol ving, &yaih | riate, .mxing,of the
Subj ect Pol ymer SE{'@%‘%?&&’%??%@?P@U@Q%U@@gsrﬁlgﬁ%@agigﬂsg‘ﬂm H@ﬂf“ga arriers
and adjuvants. For oral admnistration, the phar maceut ical or veterinary

corrposMbon %pge LN he formof t abl ets, lozen pills, troches,
capsul es? el' & "F'H@F@HP%Q" the/methad e eplwemcm may lbet prepared

| { |
I PGS o e A Rnoffiih 38k 1o h5teBRFaby, &f ARlsions-ledith S i *"
coat ed part iart of veteﬂnarylaiwphamtﬂoaacﬂrcm siﬁmﬁ)thhaﬁdmbtbleﬁdtﬁg”@f:ﬁahb

preferred t 2-propenoi ¢ acid) i r epar ed

t |
pol y( 2- pr opgﬁn’&%@gﬁl&p 08 Sﬁ%ﬂ‘é}ﬂgt HflissQlving, |$mﬁ|3lfylﬂghedl§ml')%(@ mrsb ewhiye

Dot woon 50 SPPTORTA®, i ofes Sl BT daeshl Wi sfiacisd Beeinidis,
about 8%€. ThHuenisicarders-andadjuvagtspr openoi ¢ acid) is preferably heated in

the al cohol for a period in the range of from21 hour to 1400 hours and
nore preferably from1 hour to 60 hours. 25 In accordance. W|th t he present

i nvention t [Rorerabalmihisaation ok L fion
conpri si-ng wﬁ? ant Iﬂ? crobial of ﬁﬁ?@rﬁ&%ﬁ?ﬁ\@ ﬁ@&g%ﬁg@% W t'ﬁggﬁggi
present i nvahe fom of faklefs; igzenges; pillss trochws, capsuled pelivrs, Ppowdiss, lificlatibig  or

?mgﬁ tePE)'nC Wp&hﬁp%ﬁﬂl&ﬁé‘ ﬁr%%[e'ss 'S0d tegs%or?sn PR aslyrugé and
15 tinctures. Slow-release or delayed—reiease forms may also be prepared, for

example in the form of cqated parttcles, multi-layer tablets or mlcrogranules.

5 ltis generally preferred that poly(z-propena! 2—propeno:c acld) is prepared from

A poly(z-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 mrhaily heated fo 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
~ Inaccordance with the present invention there is further prowded a preservatwe
'compound or composition compnsmg the antimicrobial of the mvent:on

in accordance with the present invention there is yet still fuﬁher provided a

30 disinfectant or anﬂsept!c compound or composxtion compnsmg the antimicrobial
of the lnventlon




19 In accordance with a further aspect. of the invention we provide a
conposition for treatment of gastrointestinal disease conprisind SnMAY 2006
antim crobial polymer as hereinbefore described and a further .

- chenot her apeuti c agent wherein the further chenotherapeutic agent is
adsorbed onto the antimcrobial. The adsorption will typically reduce

menbr ane penetration of the further chqut herapeutic. The suitable
chenot'herapeutics for use in this enbodinent are those which exhibit a

si gni fi cant In accondaties; withenfurthee aspeet ofthednvention wedprioviekd aicoimposfion

pol ymeri.c apti.m ¢robi alf. Pire{{gé&bmlaylt he penetration is inhibjted 10 by a
factor of afoftieAtaI¥ar gastro disease coMpising an gtimictobigl polymerast hi s

aspect ‘of tRerdinbafore ' udg tfupihel | Gentéth p@eﬂh Af .
gastroint es?ie%éél di gegg'eeSdan a%tﬁﬁggnfcdgtpg}aﬁ%nts ?{')d trgggér%'ﬁtwgﬁe’n the

gast r oi nt esturther chemetherapetiticlagent is adsorbehoniochepmtimicoblial conbi nati on

W th thq‘.:'r polynmeric antimcrobial reduces nenbrane penetration of the
chenot her apeutic thereby reducing. system c side effects and providing nore

targeted t hphepydsdiptioR Wil agpRallp Yedics Sn@hﬁﬂaﬁédfléﬁ&raﬁ%% ¥ 3! ﬁg'g?ér

chenot herapeutics for treatnment of gastrointestinal disease inclu

anti bi ot i cschemotherapentier Thgawtablecshamotberapeutios ifai use insthishembodimerite

et racyol | Al aisa whi o HoBlCaRt [eluctod R Fudibrane bebilfatianoupen ns

and ni t r of uadwmixedWith 2 ipolypiémsaimtititichsbislo m@ﬁraaggh%@g#pbﬁbeéﬁ 'ﬁggtﬁiﬂdt 0

treat infections of th astrointestinal tract. _ es o I cancer
agent s Whi Y ﬁ'&?@é‘%?&?&@@%i nation with the polymeric antimcrobial
of the invention are al kyl ating agents, antinetabolites,. = anticancer
antibi.otics,. plant al kal ol ds, hornones and other anticancer agents,
. The useful chemotherapeutic agents for use in this aspect of the invention
include antibiotics for- treatment of gastrointestinal disease and anticancer
- -agents for treatment of gastrointestinal cancérs. ' |

15 .
~ The use of chemotherapeistics in combination with the po!ymeric antimicrobiat
- reduces membrane penetration of the chemotherap'edtic thereby reducing
“systemic side effects and providing more targeted therapy. In many cases
~ ‘odour is also reduced. B
20 - '

Examples of chemotherapeutics fc_)r treatment of ga_strdintesﬁnal disease
include antibiotics and anticancer agents.

-Exa'mpl_es of antibiotics which may be used in combination with the antimicrobial
25 polymer include tefracyclines, penicillins, aminoglycosides, sulfa drugs,
cephalosporins and nitrofurans. |

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

30 . o
Exarhples of anticancer agents which may be used in combination with the
polymeﬁc antimicrobial of the invention are alkylating agents, antimetabolites,.
anticancer antibiotics, plant alka!oids, hormones and other anticancer agents, ‘

| particularly anticancer agents containing carbon, hydrogen and oxygen only.

-




particularly anticancer agents containing carbon, hydrogen and 0x g %% .
0 9 MAY 2006' 20 The conpositions of the invention may al so conpri '8 ﬂﬁ
nore further antimcrobials such as those selected fromthe group of a
phenol " (preferably in an anpunt of 0.1 to 10% by weight), an

- i sot hiazol i none (preferably in an anmount f fronk 0.001 to 1%, an al kyl
parabens (preferably in an amunt. of from®: 02 to 2% and a |ower al cohol
(preferably in an anmount of from 20 to 99% wherein the anobunts are on the

~basis of weight b ht of .the conpgsition. The derivative of
pol y( 2- pr opeﬁil ‘%"‘H?‘%?S‘Qﬂﬁ ©of dhe jinyeation imay @lse (omprise ohe o ndrev Aurthiern
has been fou CFobN | | t abi I| ed_w th of
pol y( 2- pr opeﬂlﬁhﬂz- pr%;s)?r'i%ﬁcééa éle! @%@?"ﬁ‘?@"%@@‘l %rﬂ?@ﬁgg{ﬂmmb'Nd@d
some i nst abi lanta}moﬂnpof @.ﬂZOplOﬁp@yahe:gﬁt)paﬁmggom (8@; Fééﬂlf' % |_goss
ucted ™acce era'{

f t t I't t
Sgeing B " BB d a5 e 2108 Pasabersct Onpsrefovalamcfnnanmmwntg:fefmq; 02
t hp 38, {
2~ pr openoi ¢ %%?’%@%l@%ﬁéﬁ@?ﬁ. oy T35 v e o B3B3 whewrie
40C, not onl thesamesints bee onée basis ofwdghﬂﬁy%l@l%fﬂﬁcédm byt in fact,
t

actually increased antimcrobial activity of e poly( ropenal
2- propenoi ¢, acid), see Exanple 2(a) and (b). This findi ng is total l y

contradi ct ormgruéwgqgft 16k f @Ep r 20 predicts
that the risge in tenperat u‘?‘selygi P%WPPZ gié)é?@ "leegg ﬁl&%locfg_ the
accel er 30ed inyeption Wtheﬂl’tfmhddb heevei sigrificarty increastd StabiRg 6b%?n ‘with
providing i bial activjty t he fornmation new
confi gurati Onan( @p@gﬁﬁg@%ﬁ%ﬁf BOPERI ap RFBY"HQ’%:-)O‘@‘WQ theopidoraart: @epsded
propenoi ¢ acéshhe: instabilfty 'of pdhj(2 { elgoq‘fig |
referred to % ub' Lﬂgct ?\é’é‘l(eﬁg?ﬁﬂpg?'ﬁﬁél}é% érrcgar) agu%pl& LyltﬁSﬁ,ng '
of prior art@nyrpicrobia ﬁm watec@mnamoaapweamnd"mmdcelm(wemg at
pol yet hyl en I P bed basi 30 fol lowed by acidic
condi tions. ) ba@asﬁ%@ ehat | \7a #’ﬁg G‘r A'%l’%‘fﬁrb&bhg'a& Q&ﬂﬂeshﬁuﬁ?i!ﬁ% the
_15 elevated temperature of "agemg" poly(2-propenal, 2—propeno:o acid) in aqueous .
or in aqueous-polyethylene glycol solutions at 40°C, not only slowed the
decrease in antlmacroblal activity-but in fact, actually mcreased antimicrobial
activity of the poly(2-propenal 2-propenoic acid), see Example 2(a) and (b).
. This finding i is totally contradtctory 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 actmty by the formation
_ of a new configuration of the subject polymers including poly(2—propenal 2-
25 propenoic acid), is referred to as "super—actlvatfon" and the polymers referred to
as "super-activated polymers"

Even more surprising, in view of prior art, the inventors have found
euperacﬁvaﬁon in aqueous polyethylene glycol solution is promoted by basic,

30 fc)llowed by acidic conditions. Also, super-activation is promoted by heat and
moisture.

| Super—acﬂvatlon is facilitated by the | presence of polyethylene glycols or polyols
or alkanols we beheve since the presence of the polyethylene glycol or po!yol



Super-activation is=facilitated by the presence.of polyethylene Zﬂﬁcﬁ'ﬁéﬁhi
polyols or al kanols, we believe, since the presence of the poly y a
_glycol or polyol 0 9 MAY 2006 21 or al kanol protects, and stabilises the
carbonyl groups, of the polyners, by formation of acetals;nfrom al kaline
degradation by the Canni zzaro reacti on. An added advant age of
super-activation is that |t'reduces or epim nates, contaninant acrolein
rmal_irritation. It is _enphasiséd that

Super - Litgi‘asrf’%kanef” pioEtairal Habilaa thererbomi Groupa ot ther@DMBG'ngby
vai I abl o 1 OISO bl Sodhals RoRT e i dcorpBti iy, e Gt foREietiiGn, ° ™

hydrophilicity of the poI ynmer such as was dem)nst rated In | apsed Australian
Pat ent. Applicati 1686/ 95 (hereinafter "11686/95"). The .inventors
have repeaftl FH@%H@&PQ%‘%F‘VW iih thabgdb/reduegs) ameliminates,

fol l.owi ng, %Hfﬂnrnbhﬁhc%ﬁ‘@ﬁﬂﬁi‘fs é%’@ﬁ%ﬁ?‘?%&i’é ﬁ@d@@n%nﬁ!tggﬁ'iﬁ' ally sol ubl e

pol yner denonstratively gave rise trona ‘anti m crobi al
activity. .1t 15 should be noted that even super-activation did not render

t he pol yner from | et el.y .sol uble-in, contrast to
supelro a%:/t i v 3 ISoRMP %ﬁﬁﬂcﬁgﬁaﬂ 35 {8 puite Fﬁm and, additienal & smyssc
The opt i Muniridrasé of %ﬁﬁhﬁ&l%bfdl%{mﬂfiWhW d|‘é§ ftom seI?y rﬂfmorﬁ]golymer

pol y(2-propenal, 2- 20 propenoic acid) de upon
t enper at ur ebeing \available dppane rﬂquaws &&tﬂnayelm @satthe omesulte mﬁemeteasedrray

be use or. v n e f aci ted in sence
of - hyd?‘o‘iyl Pg%ﬁ vem ang"/99 PO'Hﬁ'?g SﬂPﬁ \)0@& WQE?%?@ b‘ﬂpsﬁﬂﬁ'{% @ this
may be inpr a’atemampplmum A1 1885705 (Heteinaliter rlin@m@ﬁt&%ave
I nvent ors have foar ¥mers s@@er activated as descri bed herein
“suitabl e fofeRpled & xﬁEﬁ% he peth dgsgribest ins $1686/89 and memfdlm@und
products or tha3r OsEBSEFuentNds@sdriattiv edigen
anti septics having thee adva arge o} ﬁ%f’lh%’lfge an%%'%%b%ﬁ'@%t [ §{)Wer
Fur t her nor edemoasiratieely ogave medto additional, substantial antimicrobial activity.
15 ehouid be noted _that‘even super-activation did not rende_r the poly_mer from
~ 11686/95 completely soluble-in contrast to 'super-adtivation beginning with
‘polymer firstly heated between to 80-85°C.

_ “The op_timum time to achieve super-activation of soluti.one of peiy(2-propenal, 2~
20  propenoic acid)"depends inversely upon the temperature. It mrill be apparent
| that even ageing at room temperature may be used for superacﬁ'vation
especrally when facilitated in the presence of hydroxylic solvent and/or base
followed by acidity, but obviously, this may be impractical due to the ionger time
| perlods required.
25
~ The inventors have found polymers super-activated as described “herein,
suitable for gastrointestinal therapy, ;jreservatives in weter-based products or
processes, and active ingredients in disinfectants or antiseptics having the
Ladvantage of enhanced antimicrobial activity. Furthermore the mventors found
30 that the antimicrobial activity of such disinfectants or antiseptrcs was mcreased
byi mcrease in their pH for examp!e above pH 6. '

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




30 that the antim crobial activity of such disinfectants or antirs]@&t IM%? m
i necreased by increase in their pH for exanple above pH 6. A co i
feature of the invention is the attachnment of a group capabl e of

hydr ophobic interaction, to the antim crobial -of the invention, by way of 0
-9 MAY.2006 22 hem acetal/acetal ,formatioa or by way of adsarption, in
order to enhance antimcrobial activity. g‘he I nvention will now be

- descri bed wi hemisdetaklacetal forsatiornlorEsp wagof Ms6tioRN N Srdert '
construed as |jnmti n,ggt he .scope ther eo?1 BFOCI DAL%E‘ST' D ssol vet‘:’ts)%r'rlpl)1 gct\?\n th

1% by wei ght 2B#MicsRIBLBEHVI: bi carbonate to obtain the required
concentration (unless specified to the contrary, 0.125% by wei ght of 10
pol ymer). Weigh 19.99g of diluted sanple into a sterile jar and inocul ate.

with 0.1 niL The ifVertidh willtnov uasdmmmm r@féfbﬁﬁé(to ﬁv&ﬁ?&éhﬁﬁﬁﬂ which
time-intervals, tranEfer I i nocul ated sanple to 9 nL of Letheen

broth an® vosheuld net P&Wﬂ@dr&sa!mmngﬂhemonﬁthﬁreahs Pour with trypticase
soy agar. Incubate 3 .days at 37C. 15 Exanple 1 The exanpl e describes a

met hod of preparing poI y(2-propenal, 2-propenoic acid) by oxidation of a
solid acrol eBlOQIDMﬁ gt air. This poly(2-propenal, 2- propenoic acid) is
the preferred. hod of i'ng a starting materlal for use in the

a
met hod of tr ‘ﬁsﬂ eRargple ‘0‘53 %(bmwe@taquaﬁ% Sediunahicarhobate, toaobisin e

0 554wy SR ERgnabERWkicke el Pk SRR B85, A SFblob o

very vilfor quelymes) Weigh, 19:8g Mlﬁlutdd samples<into 4. s?eﬁfégﬂuswm@g%téﬁlth 0.1
e

T onS: b AOPS10P 95 o PH-SerBintisn Flcsmi. Bt spmetion o intebrals dnanafernd
within a m mipg, of iNGcaRtaNSampib & § DS Fr_é@.egﬂ%rgﬁﬁ?nﬂzﬁﬁéx ?‘lét{a ‘ﬁ@ﬁ%ﬁ’@fﬁe

mlKky. About 1 minute later, precipitation o occu
began, and 1in 10 dilutions. Pour with tryptzcase soy agar. Incubate 3days at 37°C..

15 Example 1 ,

h The example descrsbes a method of preparing poly(2—propenal 2—propeno:c
acld) by oxidation of a solld acro!em polymer in air. Thls poly(2—propenal 2-
propenoic acid) is the preferred method of preparing a starting material for use

. Inthe method of the invention. Water (720 mL at ambient temperature, about

20 . 20°C) and acrolein’ (609 freshly distifled, plus hydroqunnone added to 0.25%

_ wlw) were placed in an open beaker, within.a fume cupboard and very
 vigorously stirred, mechamcai!y Then, 0.2 M aqueous sodlum hydroxide (21.4
mL) was added to bnng the pH to 10.5-11.0.

25 The solution immediately turned a yellow typical of the hydroq-u'inone'anipn and
within a minute, the colour had disappeared and the clear solution became

_' milky.

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

30 appeared complete within 15-30 minutes. The preclpitate was filtered and -
washed with water (250 mlL), dned at room temperature upon filter papers for 2
days (yield 25g), then spread as a thin fayer in glass petri dishes and heated at
40° C/8 hours. This heating was continued at the following schedules : 50° CI15
hours ; 65° C/4 hours ; 75° CI18 hours ; 84° 0124 hours.



30 appeared conplete within 15-30 ninutes. The precipitate was filg E@@aﬂmﬁ
. washed with water (250 nlL), dried at roomtenperature upon filter pap

~for 2 days ()(eld 25g), then spread as a thin layer in glass petri dishes
and heated at 400 C18 hours. This heating was -continued at the follomﬁng
schedules : 50 15 hours ; 65 C/4 hours 75 C/ 18 hours ; 84 C/ 24 hours.

23 I't is envisaged that this nethod may 8@ scal ed-up,to include, eg the

in a closed vessel, ang followed by nore

stepwi se addition of acrolein,
rapi d dryi ng‘1 ‘(conpar e exanrgl e 10) Typ| cally, a sol ution of the resulting
pol y( 2- pr opdhisl envisages &indi thisaviathodvnmay be epaledicupto vttlideg c0tR stepise

subj ect pol | ng over 0 to a I % w w agueous
sodi um car bé@ o n\évg %&%l%fr{, 1508 ¢! Se‘iﬁ’&sﬁﬂle@ra F@P@’Gdagy mekeurapid . digingh
sol utions vvecompal‘éexémraleci @ar - in contrast to attenpted 10 dissol utions,

using alternatively, yner derived from Exanple -5 of 11686/ 95. Exarrpl e 2
Thi s ex | e descri bes acetal formation from poly(2-propenal, 2- propenoi C

30" ol ye: RAPISALR! sPSbific: RECRE sy e bironna S0 vest
 solution of ptepiiremwaadldlngtzg oftheubjétt pbi)grﬁ@le with! éfﬁhﬁ@ergé‘g?@tsﬁgh 5 8)

was retain \aga/r m tenperature while the renal
frompart (& avia® PBHE%HS godigny earbpoateoemmmo(‘mo me), (Hndzﬁeﬂadiﬁrte@fﬂwl es

“from(a) an t % m hi car bonat e and submtted
-~ for bioci daf15 estl ng at %eﬁr@' ‘&% V%'ié‘ﬁ@nsc?ﬁr"ﬁ £95 W/v&o a mped
Sur pri s‘iﬂwgldlssohboas,rmmg a%hﬂﬁhvb@dpd@ﬂﬁr@ﬁ?ﬁed%ﬁﬂiﬁé 53¢ I howed
25 inproved antinmcrobial activity, as can be seen by refrerence able 1:

Table 1 Ciu/nL * (Pseudonobnas aerugi nosa) Sarrpl e0 m nl0 mnl5 m n30 m n60

m n Example 2 L
~ This example describes. acetal formation from poly(z-propenai 2-propenonc
acid). '
15 (a 59 of poly(2-propenal 2—propenmc acld) was dlsso!ved m 649

'polyethylene glycol ("PEG™ 200 and combmed with 31g of a 0.71 % wiw
solution of sodium carbonate. A portlon of the solution (apparent pH=5.8) was
retained at room temperature while
| (b) the remainder of the sample from part (a) was heated at60°C for periods
20  of 12 or 25 days. | |

‘ ,Samples from (a) and (b) were diluted with 1% wiw sodium blca}bonate and
_“submitted for b|00|dal festing at polymer concentrations of 0.125% whw.
Surprssmgly, the samples whach had undergone "accelerated ageing" showed

25 lmproved antimicrobial activity, as can be seen by reference to Table 1: ‘

Table 1
. Cfu_lmL‘* (Pseudomonas aeruginosa)
Sample 0 min 10 min 15 min 30 min 60 min
25 days at room | _ |
temperatre [ 7.8x10° |4.1x10° |6.4x10° |9.8x10* | <10
12days at 60°C [7.7x10° |1.4x10° 9.8x10° [ <10 <10
Z5days at60°C | 1.0X10° | 1.3K10° | 6.6X10° | <10 10

* Colony .forming units/mL




25 days at room 7. 8x1064. 1x 1066. 1x1059. 8x104<10 tenperature 12 ﬁésiﬁé‘f 2008
at 60C7. 7x101. 4x109. 8x10<10<10 : 25days at 60 Cl.0X10 0676. 6X10<10

Colony forming units/nL 24 Ig poI y(2-propenal , 2-propenoic acid) was

di ssol ved-i.n 200 nL of 0.1% ww Na2C03 and al | owed to stand overnight.

- Sodi um | auryl sul phate was introduced at_a level of 0. 05% w w and the
solution was acidified with HCl to pH 5. 9245 Portions were 'stored at both
room tenperature and 60 C. Biocidal Tests were carried out on 0.125% w w
pol ymer solutions, with 1% w w NaHCO8 used as the diluent. The "aged"

sanpl e showely @oiy(ﬂpprqnengi 2-pooparmie acid) mvamissmmirezoasmaof 081 %W by

reference t e 2 u/ m, udononas aerugi nosa) Sanpl e0
m nl0 mi nlSON;ﬁ:g@’ﬂpﬂ @gﬁé’?}? g@@!ﬁm'?fx umydayryl sulphate was inbeduced ur e

1(15:%sZnEazg)ﬁtaqu)%ﬁg%éﬁH%r acﬁg‘r\'/a d fdygﬁ %@%%Bpﬁﬁnﬁ

in  exanpl e Rodipnsweresstosed af uaﬂemmn\AempeF%.Eﬁﬁ)ﬁﬂd 60° mrmb@mwﬂ'ebtg Were
~solution 15 was tre conc. NaOH to heat ed at

d
600 C and . <qified+ g ro%%b@ Wiy pp@g‘{lqzrngdugwés éﬁ'ﬁ%l"g’c'npéwggb&'lr(geamﬁed a%isi c

condi tions, the dlluent The "aged" sample showed a surprising’ |mprovement in
performance as can be seen by reference to Table 2: '

10

Table 2 7
- Cfu/mL * (Pseudomonas aemgl_;nosa)
Sample 0 min 10min | 15 min 30 min
{20 days at room ' '
temperature (RT) | 9.0x10° |5.1x10° |6.8x10° |[<10
|7 days at 60°C + ' ~ |
13 days at RT 9.0x10° | 1.2x102 |<10" <10
* Colony forming units/mL.
©¢ A 5% wiw solutlon of super-activated polymer ‘was prepared as in
_example (2a) but replacing PEG200 with PEG1000. A port:on 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 mdre"basic'cohditions'
unexpectedly gave superior biocidal performance as can be seen by reference
. toTable 3: '
20 Table3
Cfu/mL * (Pséudomonas aeruginosa)
Sample | 0 min 5 min 10min | 45 min 30 min
| PH5.8, 72 days 60°C [3.8xT0° | 27x10° |1.6x10° | 33x10° | <10
pH 8.1, 7 days 60°C | 90X10° - 10 (<10 [<i0
pH 8'.1, 17 days 60°C 8.3x10° 3.3x10° | 1.3x107 | <10 <10

~ * Colony forming units/mL




~ solid. resi dOhig eéxamplec exdirihes ithe apdda

-and - 3.5

unexpectedly gave superior biocidal perfornance as can be seen by

reference to Table 3: 20 Table 3 Cfu/nL * (Pseudononas aer ugl nosa)g MaY Zﬂﬁﬁ

Sanpl e-0 nin5 nminl0 ninl5 mMin30 min pH 5.8. 12 days

60C3. 8x102. 7x101. 5x103. 3x10<10 pH 8.1, 7 days 60C90X10- 10<10.<10 pH 8.1, 17

days 60C8.3x10 3.3x101.3x10<10<10 * Col on formng units/nL 25 Exanple 3

Thi s exarrpl e exam nes the product producaé by reaction of the poly(2 _

pr openal , o ¢ acid) with polyethylene glycol. 5 The presence of o

acetal s in %ﬂer s of Exanple 2(b) may be determned by exam ning the
?@ddo’ﬁd Gy Péadtion P! HHEEholy(2-

sol ution using proton (11-1) and car bon 3C) NVR spectroscopy. Dial'ysis

renoves al | PropeRalaZ-Rrppertie agid) withalye hylese glyegh a 1000. Table | provides

protoen (1H) and carbon (13C) NWR data As can be seen from Table 1, Nucl ear

.10 Magnetic'Resonance spectroscopy of the resi due showed peaks at 8 3.58

t he 1H Nucl ear tic, Reson trum and 71.62, 69.48
5 THeRESEREs A BReial MG oMM EE St IXREEIS SN Pabe IRaBNDSEEY 1 o

25 Tal o 4 -%?W@"Qtf“@%*f@%s%‘*%%ﬁﬁ*@%@@*i@&%ﬂ%@aﬁ%&@%&m&m15 70

gﬁz gp:gffeva?ggﬁroha usihg>Pottint I{'H) /eadWelibdACR 1) NIMR S8péstrdRepyUDilysis

' . femoves all material of molecular weight less than a 1000. Table 1 prowdes
proton ('H) and carbon (*°C) NMR data. As can be seen from Table 1, Nuclear
'Magneﬁc Resonance spectroscopy of the reaidue éhowed-peak‘sat 8 .3.53 and '
3.56 in the "H Nuclear Magnetic Resonance spectrum and & 71.62, 69.48 and

60.25 in the. ®C Nuclear Magnetic Resonance spectrum. These peaks are

and 60.
indicative

10

indicative of the attachment of polyethylene glyt;ol units as acetals.

15 Table 4
_Data from_the 600 MHz 'H- and 125MHz **C-Nuclear Magnetlc Resonance

-Spéctra in DzO with 1% wiw NaQCOq of the sohd reSIdue of _Superactivated
' 'Qo!ymer aﬁer dlaly&s and concentration.

" | Region

carbonyl

~alkenyl

vinyl
methine

viriyi
methylen

acetals

. OXy-

alkyls

PEG

Alkyls

Hs

9.5-85

7.3-6.0

6.0-55 |

€
5.5-5.0

5.04.0

4.0-3.0

3.58, 3.56

3.0-0.5

1308_; -

185-176

105-95

80-65

71,62,
69.48,

1 55-15

140105 _
, 60.25

20

Example 4 .

(@) 5% wiw solutions of polymers of a range of degrees of super-activation,
apparent pH 5.7, were ptepared simitarity to Example 2(a), but varying the
| percéntage of PEG 200. : -

25 o |
‘ Samples were heafed at 60° C and stabilities were monitored over time.
Physical stabilty was considered to have failed with the occurrence of
precipitation or gelling. UV measurements were made on a 0.01% wiw polymer



pol yrrér after dialysis and concentration. .Regioncarbonyl al kenyl nevi nl

t hi nemet hyl enacet al sal kyl sPEGAl kyl s 1H 0 8 May 2006

69.5-8.57. 3-6. 06. 0-5. 55. 55. 05. 0- 4. 04. 0- 3. 03.58. 3.563.0-0.5 71,62, 13C
&185- 175140- 105105- 9580- 5569. 48, 55- 15 60. 25 Exanple 4 (a) 5% w w sol utions
-of polyners of a range of degrees of super-activation, apparent pH 5.7,
were prepared simlarity to Exanple 2(a), 26ut varyi ng the percentage -of

PEG 200. Sa ' : | okt [ ES [ er,
i phyer SAfCetER RO A AL sB8in TP SoMR; A RE S Tafli
ofI preci)_pgtabs';{orggog ajgﬂﬂi&.nm : \BB0eLis scoTish 1c§ra//@-rsgno§9iﬁoua mg@a()dea(euél & in

pol ymer .. cgncentration ip 1% w w sodi um carbonat e sol ution.
A decrease o%mwfﬁhﬁ'ﬂmﬁeawrmhﬁmmEe@erﬁh : 230 nmis considered
synonymous with a decrease in chemical stability. Results are shown in
Tabl e 5: Table 5 Conpositi onABCD PEG 200 (% by wei ght) 0506495 Physi cal
‘Stability Ti neABCD 4 days 60. CFail PassTBbBls#ass 11 days 60 Crail Fall

absof bance. JGAMPOSHRD days 60 (L. 380 411 49 46 b daye 60 ] B
C0. 981. 041. IPEBS00 (% by weight) 0 | 50 62 95
| .U_Physic_al?@bility H — T 1
Ti_me.. : - T& — B T VC — —5
4 days 60°C 1 Fal | Pass “Pass | Pass -
11days 60°C “Fall | Fall | Pass Pass
 [Chemical Stability Rafio = 260-270 peak absorbance
| 228-235 peak abs'drbanoe
Time A T B C D
0days 60°C N 7 E R B - B R
[4days60°C ' 088 | 104 | A2 | 17
Tdays60°C - 097 | 103 | 109
78 days 60°C T | 088 | o082 | 104
Z5days60°C D D T

Both physical and UV spectral results demonstrate the positive effect of PEG on
. stability; higher PEG content resuits 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 1969 1% whw sodium bicarbonate and édjusting
the pH to 7 (A) and 5.5 (B) with dilute HCI. Solution C was prepared By
dissolving 50 g of poly(z-pfopenal. 2—-pr0penoic acid) in PEG 200 (640 g) at 65°
to -70° C. Then a solution of 4 g sodium carbonate in water-(3-06' g) was added,

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




11 days 60 C-0.971. 031109 18 days 60 C-0.890.921.04 25 days 60 Cifggﬁk%gﬁﬂﬁ

. Both physi cal
- PEG on

chemi cal

stability; higher
stabilities:
by di ssolving 4g of poly(2- propenal,
sodi um bi carbonat e and adj usti ng

and UV spectral

results in greater physical
10-(b) -The followi ng solutions A and B were prepared
2- propenoi ¢ aci d)
the pH2/o 7 (A) and 5.5 (B) with dilute

results denonstrate the positive ef
PEG cont ent

and

in 196g 1% w w

b openel ¢ "M RHPIREERETteR s A S oAby e Rl R Soning 4 o

sodi um car begaivalent 042530 v/ pulgmended submittdR faHBIaE
then 5.5 at the end pof ttge treatnment period of 31 days.
fakle 600 c. At various tii e intervals sanples

Al'l sanpl es
cont ai.ni ng

testing. Results

afe showyir

o S BREu,

equi valent to 0.125% w w pol ymer were subm tted for biocidal

are shown in Table 6:

Table 6 Tinme (days) Tinme for

conpletebkill (mnutes) <10 cfu/nlL at B &seudononas aerugi nosa)

14--10 31606010 Exanple 5 1

Sol uti on ASgkuti Sol utign C.- 0303030 73060-
g of pol y(2_-pr_§§’é}?a1c?3’§)"pr dpenoi cTime fey complete killdminwtes) A8 cflmilr y or &
humi d, . enc _osedat:ﬂ_ﬁr@er_, Hoth.at 60 C(P-S&udamam_yasaetﬁginﬁsb))ns of the dty
80'1%5}5 W?cvd i tlﬁ e e R T T eéglﬁﬁérme’”‘ -~ Solution C.
- T 0 30 30 ' 30
7 30 60 -
14 - _— )
3 60 60 R
: Examgle'é

_ "1_ g of poly(z-prbpena!, 2-propenoic acid) was heated in either a‘dw or a humid,
'enclo_sed chamber, both at 80°C, for 3 days. Solutions of the dry polymer and

- the humidified polymer, respectively were prepared at 0.125% whw (with
correcﬁon for moisture content) and submitted for evaluation by the Biocidal
Test: ' '

‘10_

Table 7
CrulmL* (Pseudomonas aeruginosa)
| 30 min
T

15 min
5.9x10*

10 min
7.6x10°

0 min 5 min
4 9x10° -

60 min
<10

[ Polymer (@)

'Polymer
(humidified) | 1.1x10" | 6x10° | 3.4x10° | 3.7x10°

* Colony forming units/mL

<10 -

16
‘ The polymers exhibited carbonyl and/or carboxyl absorption in the |.R. between
1700 - 1730 cm™, carbenyl groups (e.g. with Schiff's reagen) and have M,, =
ca. 10000 and M, = ¢a.5000; fitration shows carboxyl groups ca. 5 mole %.
These parameters are similar (but not the same) as thbse of poly(z-propenal; 2~

20 - propenoic acid).



correction for noisture content) and submtted for eval uation by trﬁﬁgl :
Bi ociidal Test: Table 7 Cfu/nL * (Pseudononas aeruginosa) 0 nin5 dgvAY 2006
m nl5 min30 nmin60 min Polyner (dry)4.9x10-7.6x105.9x101. 2x10<10 Pol yner

1. 1x1076x1063. 4x1033. 7x103<10- (humi dified) 15 Colony forning units/nL The
-pol ynmer s-exhi bi ted carbonyl and/or car box;Q[ absorption in the |I.R between
1700 - 1730 cm 1, carbonyl groups (e.g. w 8h Schiffs reagent) and have MWV =
ca. 10000 anw 5000; titration shows carboxyl groups ca. 5 mole %

“These paranete siml.ar (but not th sanme) as those of -
pol y( 2- prope @039@ 5 @ BB goolwmrmrgpa@cbam&m dissolved

et hane- di B C: 9o aié'ﬁﬁé’s ?‘Ee%"*‘. Ol BRI 876 §18RAIck! Bk S i

materi al was matenalewabd’atthdr heated &t 807 C¥ér namwréf(fdﬂbwmgﬂwm&n Cdﬂ:lublllty n
sol ubilit |n 5 gueous medi a remained i nconplete).” The sanples were

.conpar ed aqyReHS, meslia Jlergin !'}ﬁomﬂiﬁm t¥he ssamples dwere c cawipared t for

‘Both of th d -
c?tear oenhaﬁcgﬁgﬁﬁépﬂant ] ﬁ?c?%'ggeﬁéa g&aéhﬁtvﬁaﬁﬁ yqov%eamp bl e
8 Cfu/nL * (%at&db@dmeatmgienommeﬂamaﬁumtshxme@l at cl@al'neﬁhéﬁc&ﬁéﬁf %f

.m n1l0 m nl15 m ne4. 6x105. 02 9x10<10<10
: mlcrgblal gc&v , as. shown in 175(b -

10 - | ‘V?: Table 8 ]
| ] CRi/mL * (Pseudomonas aeruginosa)
{ Treatment of solufion | Inftial Count | 5min | 10 min 145 min T 30 min
(1) None : | 46x10° | 57x10° | 2.9x10° [ <10 | <10
@) None T At | 42x16° | 1507 [0 | <10
[(M24hours 80°C | 46xi0° | 3.7x10° | <10 | <90 | <30
[@ 24 hours 80°C | 46x10° | 80xi0° | <0 | <10 | <i0

* Golony forming units/ml.

- Example 7 .
- 80 g of poly(2-propenal, 2-propenocic acid) was dissolved in PEG200 (640 g) at |
15  between 65 to 70° C. Then, an aqueous solution of sodium carbonate (4g)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 Gontent (ppm)

, - Superactivated . Not Superactived

f 0 | 274 i 144

7 - c 128

6 | 4 T 03

30 R T




(2) None4. 6x104. 2x10-1-.5-x-16210<10 (1) 24 hours 80 C4.6x103. 7x1
. <10<10 (2) 24 hours 80C4. 6x108. 0x10<10<10<10 * Col ony form ng un
Exanple 7 50 g of pol y(2-propenal,
. PER200 (640 g) at
sodi um car bonate (4 g) in
and either stood at
* acrol ei n conExample 8t he sol ution
phase HPLC

CAcrol ein

1634103 3013&%
2- propenoi c acl
t enper at ur espariod$0, Safmpléd wetd @ub
wer e subject.ed to H@' st andard Bi oci dal

room

-tenperature or

15 between 65 to 70 C. Then,

Ly 2006
2- propenoi ¢ acid) was dissolved in
an aqueous sol ution of

wat er (306 Q) #ﬁs added. The sanpl e was divided
ated at 800 C for 24 hours. '

was determ ned over tine, by reverse.
Table 9: 20 Table 9 Days stored at 20

d r.esul shown in
?@HP"% &%Wﬁéﬁ@ﬁ@lalymmtsapd) were \peepdréddy’ih Exarmple 7

el ot ey el W 0 b p0 460 g °f35§€<¥

jetadl R tHeOstakahd BR

Test to con

(,2- propenal ,
dar ¥arying time

kill rat arfﬂc'ie@§ﬁ e and sepults\aresdiowrin: TMI‘IB 10 Super act i vation
q)tl mum Ti me Range Total Kill Tine ,
o | Table 10 , e
Super-activation | Opfimum Time Range Total Kill Time
Temperature(°C) (Hours) {minutes)
Room Temperature >1400 <10
40 - 1400 <10
60 120-170. =70
&0 1624 =108
100 47 <10
115 1-3 <10

| The amount of time required for super—actlvatlon is seen fo be mverseiy
- 10 proportional to - temperature. Al solufions of polymers denved from the
superactivation process were oompletely mlsc:tble in all proportions, ~with

aqueous solvents

Example 9

15 (a) 540 g of poly(z-propenal 2-propeno:c acid) was dissolved in 2304 g
PEG200 at 85° C, prior to mixing with 43.2 g of sodium carbonate in 712 g of
water. Then, the solution was heated to 1 00° C for 4 hours, and 36g sodium
.Iauryi sulphate, 7 g ECOTERIC T20 (non-ionic"detergent) and 2 g lemon
fragrance were added. The formulation, pH8, was diluted 1:30 with hard water

20  and challenged against Staphylococcus aureus (a Gram-pos;trve bacterium, of
particular srgmﬁcance regarding infections in hospltals) and Salmonella
choleraesuis (a Gram-negatwe bacterium, of part:cu!ar slgnrf' icance regarding
infections in food preparation areas), respectively using the Association of
Agricultural Chem:sts Official Methods of Analysis (1 995) 991.47, 991 48, (Hard

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




Tenperature(C) (Hours) (m nutes) Room Tenperature>1400<10 401400<1. 0.

60120- 170. <10 8016- 24<10 1004-7<1 0 1151-3<10 The anount of ti me Ir 8qMAY ctiilb
for- super-activation is seen to be inversely 10 proportional to
“tenperature. Al solutions of polyners derived fromthe superactivation
process were conpletely mscible, in all proportions, wth  aqueous

sol vents. Exanple 9 15 (a) 540 g of pol y(30 propenal, 2-propenoic acid) was
di ssolved-in 2304 g PE&00 at 65 C, pglaggqt’? mxing with-43.2 g of sodium
carbonate in 712 g of- water. Then, th ation was heated to 100 C for 4

[rr—rere—

hours,. and 3 :yimw@,ﬁuryl ETubed | (non-ioni c
)

detergent) a 2 g I"enon __fragrlance were added{ The forml ation, pH6, was

diluted 1: 30| 8§ adrerard water 20 2/6@ chal | enged|#gssnst Sfaphyl ococcus

aureus (a G bacteriy of—parti-cul cance regardi ng
i nfections i 1§h6§§1_9€%¢§‘5’3a_nd sdiHBfel 1 a chol el E@_§§i s (alGamnegative

bact eri um of—partrcotar—sigrrficance-regardrmy—infectt+ons in food
preparation areas), respectively using the Association of Agricultural
Cheni sts O fAdjustimeyittofi this fofmulation to hight? Phs, fitiedses hlartnicidbiicctiRity,

Surface Carrier Test Method), Resulifs are shown in Table. 11: 30  Table 11
M cro- or gani@nﬁ&@ﬂpf‘?}g%yu&@s R&Qﬁéjl teﬁfur %Es"%ﬁ@fpaw@ in Tables 12(a) and
chol er aegui qy(@C.)Pass ‘ - . . -

Table 12(a)
Activity against Staphylococcus aureus
 Initial Count, 3 x 10° cfu/mL; polymer 350 ppm. . |
- 10 200 | 3 - | 45 | 60

pH minutes minutes minutes minuies ~ minutes
| cfumb | cfulmb ciu/mL cfuiml. | cfu/ml.
58 | 2.8xi0f 4.4x10% 7| 2.3x16° 20 <10
72 | 27x10° | <10 | <10 <10 <10
89 | 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 ~ 80

pH | minutes | minutes | minutes | minutes | minutes
| cfwmL | cfumL | ciwmL | chimL | ‘chumL
56 | 2.9x10° | 8.6xi0° | 6.2x10? | 40 | <10
7.2 58x10° | 9.1x10° - | 4.3x10° <10 <10
8.9 9.5x10° | 8.2x10° | 46x10° | <10 | <10
105 | 1.x10°7 | 3.0x10° <10 | <i0 | <10

15 (b) . 1200 g of poly(2-propenal, prropenoic acid) was dissolved in 7680 g of
PEG200 at 60° C and then 96g Na,CO; in 3024 g water was added. The.
solution was heated at 100°C for 6 hours.




Adj ust ment of this fornulation to hi gher pHs, increases the anti ni crobi al
ac!clwty as nohitored by the Biocidal Test. Results are shown ith STHAY <2085

12(a) and 5 12(b): Table 12(a) Activity against St aphyl ococcus aureus
Ini(ti)al Count, 3 x 106 cful nmL; polyner 350 ppm 10 20 mnutes 10 cfu/nL
30 45 60 pHminutes - ninutes minut es m mét‘les cful m_- cfu/ m_cf u/ mLcful nio -

- 4x 5.62.8x101 2.3x1020<10
: ' The formulation was added to the basin of an mduced draft ooolmg tower to a

-concentration of 300ppm (30ppm polymer) 3 tlmeslweek. Dosing was carried
out at evening to allow contact times of 812 hours bafore operation
recommenced; residual concentration was expected to be halved every 3-6
5 hours of operation. Recirculation water had on average, temperature 27°C, pH
8. 5, conductivity 3000 uS. Microbial counts were detenmned and compared to
an adjacent, identical, tower wh:ch was dosed with a blodlspersant dalily.

. Results are shown in Table 13:

10 - | " Table13 |
| | — CumC |
Treatment Time Treated Tower Control ,Tower_
(days) o

7 24 % 10° 1AXA0
2 20X 10° AR
3 33X 10 -
i 25%10° e
14 6.1x10° 26 % 10°
15 51x 107 TTx10°
16 5ix10° 49X 105

* Colony fenning units/mL

The data indicate the freatment programme maintained the microbial counts
within the guidelines of AS/INZ Stahdard 3666.3 (Int): 1998 and below that in the

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

: Examgle 10
20 - 10(a) Comparative Example

This example demonstrates a method of prepar_ing an acroleih‘polymer in which
the method of the invention is not used.



OTr 7.22.7x10<10<10<10<10 8. 93. 2x10<10<10<10<10 10. 51. 1x10<10<10<10<10
Table 12(b) Activity agai nst Pseudononas aeruai nosa Initial Countﬂ 93MKYX2[][]6
106 cfu/nmL; polyner 350 ppm 10 20 30 45 60 pHmi nutes mnutes mnutes
“minutes minutes cfu/mcfu/mcfu/ mcfu/ mcfu/nl 5.62.9x108. 6x10 . 6. 2x10

. 40<10 7:25.8x109. 1x104..3x10<10<10 8. 99. 5)\%08 2x104: 6x10<16<10 :

10 51.1x103. 0x10<10<10<10 15 (b) . 1200 g~Gf pol y(2-propenal , 2-propenoic

acid) was di $8ol v@.@%mlmodgmH dRBA3E0 at 60 C and then 96g Na2CCB i n
was heat ed at 100C for6 hours. 0 9

3334200\865? ?’ﬁi %QE%@ gta'éo water ina 18k stainless steal vatiand adidaf t
ool ng was oo | 08 KPSSMUR AR S‘ﬂ?ow co%?@?ﬁ-‘ ﬁ%@% X Eé”ﬁib?ﬁek
before operation
| § 20 Polymerisation N
- Place 100.1 kg of deionised water in a 200L stainless steel vat and add
4.99 kg of the 0. 8% wiw sodium hydroxide solution to the 200L vat.
Eqwllbrate the solution to 15~ 20°C Slmultaneously add 20 kg acrolein
o monomer and the remammg 0.8% wiw sodium hydroxide solution to the
10 ~ 200L vat at a rate over 1 hour such_that the pH remams 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 . Fi Iterlcentnfuge the polymensatlon mixture and wash the polymer with
de:omsed water until the pH of the wash water is. Iess than 7.0. The
approximate yield is 8 kg. ‘

40 Drying
20 Dry the polymer in air, then heat in an oven using the followmg program
~ Step Time _Temperature ‘
1  2hrs 25°C
2 1thr  40°C
) 3 1hr . 70°C
25 4 1hr 75°C
5 2hs88°C
50 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% wiw sodium carbonate.




reconfrenced; resi dual concentration was expect ed to be halved every 3-6

hours of operation. Recircul ation water had on average, terrperatlxge %&pm
pH 8.5, conductivity 3000 S. Mcrobial counts were determ ned 3: d

to an adjacent; identical, tower which was dosed with a bi odi spersant,
"daily. Results are shown in table 13: 10 Table 13 Cfu/nL* Treatnent Tine
Treat ed Tower Control Tower (days) 12.4 x3301.1 x 10 22.0x101x10 3104
42.5x10 146. 1x102. 6x10 155. 1x101. 1x1D 165. 1x10 4.9x10 * Col ony  f or m ng
units/M. The data indicate the treatnent progranmme naintained the nicrobial

counts wt@ig g;?mg?del ines of AS/NZ Standard 3666.3 (Int):1998 and bel ow

that in the tower, containing biodispersant (which was found to
be unusual | This enearnnbadesodbesmneﬁm aparing anadidiéin polyrhet inavivieh théot |

sumer period, o e test).. Exanple 10 20 arative Exanple This
exanp! o denBAYRIRAEomRAIE) eaanwhﬁaﬁupﬁgasﬁ&aiéd by B maingdetthen: whi ch
the nmethpd gfyehfinl nvention is not used. 9 MAY 2006 - - :

1.0 - Base Manufacture o
C Dissolve 0.4 kg sodium carbonate in 30.6 kg water in a éunable";iontainer‘
“and place 64 kg polyethylene ‘glycol 200 into the mixing vessel.
10 Commence stirring with the mechanical stirrer and heat the PEG200 to
65 +3°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 ensurss 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. Ternperature should be within
. the range 65 +3°C.

20 Superactivation ,
_ Cover the mixing vessel and heat to 100° C for four (4) hours. The
25 - resulting polymer was found to have an approximate soiubilify 99.5 —
| 100% whw in water.

Example 11
This example examines the antimicrobial activity of the dry, nomial!y activated

30 poly‘(z-propenal, 2-propenoic acid) polymer of ES(ample 10a -and the
antimicrobial activity of the superactivated acetal derivative described in
Example 10b. | | | |




32 1. 0 0.8% w w SOdI um. HydrOX| de Place 9.90 kg of deionised water in a 10L
stainless steel vat and add 0.08 kg sodi um hydroxi de to the wat @r3 aty SZR]I}E
until dissolved. 5 2.0 Polynerisation Place 100.1 kg of deionised water in
'a 200L stainless steel vat and add - 4.99 kg of the 0.8% w w sodi um

hydr oxi de solution to the 200L vat. Equilj,brate the solution to 15 - 20 C.
Si mul taneously add 20 kg acrol ei.n nononer~’and the remal ni ng 0. 8% w w

sodi um hydr oChiskens treated ¢éach bkthQritftibrobails Werd coit E@ Q&Jﬁg
that the pH renm t 10 -11.0, and the tenperature does not rrs ove
30C. Conti nuécpﬁsilngg @M“g)ﬁrwuﬁewrther 90 ninutes. 3.0 Washing 15
Filter/centrifuge the poI ynmerisation m xture and wash the polynmer with o
dei onised water until the pH of the wash water |s | ess than 7.0. The

. ‘ %ﬁigned mt@t er
s T ey b ¥°°3'?34f”%%3¥%€*%§ %@n@eﬂ i eyen
m nut es. Thedmﬂbllltiomgf mnalgnmd Yernalkeochidkérs. hWﬁa@@r@%W@?ﬁ%@bH@ Lty
of 99 | libitum. - The diet was a commercial crumble (Chick Starter, Milne Feeds: 18%
N -crude protein) wrth a coccndsqstat present (125 ppm Dinitolmide).
10 . :
-Ten chlckens were administered the formulation of 0. 1% wiw of nonnally
activated antimicrobial from Example 10a i in the water for 14 days through static
dnnkers dose rate of 30 mg/kg/day. The other ten chickens were the Control |
o Group
I . | |
- Both groups of chickens were weighed on: days O 4,7, 11 and 14. At the
completion of the trial all chickens were euthanised, and the treated chickens
were autopsied post mo:tem A thorough gross examination of the thoracic and
~-abdominal cavities was performed.
20
RESULTS:
Table 14a

Welqht g_ned during trial with normally activated antimicrobial of Example 10a

Day Control Group ' Treatment Group Differences between
(Average Weighting) | (Average Weight in g) groups (%)
0 425 42.5 ‘ 0

7} 65.0 '

| 725 115

7 885 "98.0 05
11 1455 1485 94

14 1855 - 9005 8.1

- 26 : _
The treatment group had measurably greater welght gains at the end of the 14-
day period in companson to the conirol group.




- 95% wWwin |%w w sodi um carbonate. 6 9 MAY 2006- 33 Exanpl e 10(b) This
exarrpl e describes a nethod of preparing an acrolein polymer in %Qcﬁ;ﬁh@gﬁ
pol ymer of conparative exanple is super activated by the nethod of the 5

i nvention. 1.0 Base Manufacture Dissolve 0.4 kg sodi umcarbonate in 30.6 kg
water in-a suitable container. and place 64 kg polyethylene glycol 200
into the mixing vessel. 10 Conmence stii38ing with the nmechani cal stirrer

g et L henPERnRG ot i el oo T kBt bl iﬁs%ﬁafét‘)m
NOTE: The squudrtyrwere@wdmmltﬁi{@bmsé'é@ﬁt;wuoﬁlntthb%re%fté’tﬂﬁro ﬁhﬂ&% ensures

t he sodi um carbonate solution to the glycol mxture at a“rate

the pH of the solution remains in the range 3.5 - 9.0. Stir the solution
for 45 mnutes at 65 3 C. 20 NOTE: pH tﬂ,g%ll be within the range 7-9.
Tenperature should be within the rané% C 2.0 Superactlvatlon Cover

the m xi fig \Weinht gaits ldemingt wial W8thCelistraéivat

pol ymer was found to have an approxi mate so u 1Tty
wat er. Exa 11 This exarrpl e examnes the antimcr ob| al activi ty of t he
dry, nornal | y~agg{var S : s

Exanpl e 10a @nd the
derivati ve desct 6'ued T
antim crobials were_c

"4 625 675 )
7 575 '. I I (1< B R—
] 130 145 ' — "113' 7
94 | 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 |
| CONCGLUSION:

There was- a significant difference in welght gains in the treatment group in
-comparison to the control group (% P<0.015). The treatment group was 23%
'- heawer than the control group at the completion of the tnal

The mgmf‘ icant lmprovement in welght gam of the superactlvated acetalr
“derivative relatlve to the control, and in the next example, when compared with
‘the nomally actwat_ed poly(2-propenal, 2-propenoic acid) demonstrates the
. significant improvement in enteric antimicrobial activity of thé aoétai derivative._
20 , _ i ‘ -

Example 12 |
This example evaluates the polymeric antimicrobial of Examp_le 10b under field
conditions for the control of porcine post weaning colibacillosis (PWC).

25 METHOD: |
146 Young plgs [weaners] either recéiving various formulations of
superactivated antimicrobial in their feed or water, APRALAN® (Elanco) orally,
autogenous vaccination, or neither, were chal!enged w:th the stresses




accordr ng to the foIIowr ng procedure: 10 15 .20 25-In each trial 20 Cob

chi ckens (Line 53), day old were purchased froma comrercial hatﬂ:lQeBMY 2006
They were wei ghed, sexed and randomy assigned into - adjacent pens in a
‘room of an .isolated ani mal house. There was an even distribution of male
and femal e chickens. Water and feed were a%al | able ad |ibitum The diet
was a commercial crunmble (Chick Starter, | ne Feeds: 18% crude protein)

with a cocei asagcﬂaleqowdbmar(mg@ma rhr@emdmirmdal) ﬂalgﬁéfy tHat (s 1oy Ristory
admi ni st ered fﬁi\) EW of -0.1% w w of nornma activat ed
antim crobi aP._ 5’#@% %a in the water for

: _ 14 days through static
dose rate of 30 ng/ kg/day. . The other ten chickens were the

drinkers;

Control. G oup. Both groups of chickens were weighed on days 0, 4, 7, 11
and 14. At t heeir fespoasesin tiie maeloprraéntad;ﬂ diahhoka) welgtitegdits "am %?&I-talﬁ?d

t he trea%ed E} }ﬁgg%ﬁ%re aut g&ogg%%oit noftem A thorough gross

exam natron q |% am ablectBsi ti es was performed. RESULTS:. -

Tabl e 14a Wight gained during trial with normally activated antim crobial
of Exanple 10a Day Control Goup Treatnent Goup Differences between

O(Aver age Vi ght

in g) (Average Vi ght- Tablq)l5groups (% 42.542.50

Superactwated__ ‘Mortality Dlarrhoea days | Mean Faecal
polymeric Rates [Days loose: Score*
antimicrobial [% diedP score 1-2]°. '
| E—— : group number * ' o -
uperactivated 1 333 179 0.14
| polymeric - - [FP<C ;P <0.00
antimicrobial 2 0 = 1?1.2001]: IF'PSQI'(‘:OOH
N : F;P<0.0001] | [F:P<0.00
{Untreated confrol 3 16.67 . 377 -1] [F,chzgoou
group | [F;P<0.05] | [F;P<0.0001] | [F:P<0.0001
~| Apralan® group 4 1333 3389 ] .[ ‘0.38 ]
[F:P<0.05} | [F;P<0.0001] | :P<0.0t
Vaccinated Group 5 T 6.67 310 L %?38001]
: : [F;P<0.0001] [F;P<0.0001]
Notes
10 1. Coding of treatments;

i. | Group 1= 0.1% wiw superactrvated poiymenc antsmlcroblal infeed .
ii. Group2=0.02% wiv superactivated polymeric antlmlcroblal in water |
. 2 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

15 1. or 2 was recorded; faecai score is a measure of the mtenslty of -
diarrhoea.
4.  The sum of the faecal scores divided by the number of observed samples
A per pig. '
~ 5. F=Fishers 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 acrd)'
(superactwated antimicrobial) for use.in piglets in commercral piggery, when
25 challenged with B-haemolytic Eschenchra coff after weaning:




465. 072.511.5 798.598.0-0.5 11145.5148.52.4 14185.5200.58.1 The treatnent
group had neasurably greater weight gains at the end of the 14- dh)g Mé‘rfim%
in conparison to the control group. 0 9 MAY 20& 10 15 20 35 At the
_conpletion of the trial, at post-nortem no clinical or pathol ogi cal signs
of toxicity were evi dent at this gross exam nation in the treated group of
chi ckens. Tabl e 14b Wi ght gains during $Fial with superacti vated acetai .
ant'i m cr obi 4l OMWI e 10b.Day Control Goup Treatmnment G oup Di fferences
bet ween O( Aver age i'ght i'n g) (Average Weight in g) groups (% 42.542.50
462.567.58 797. hawey mitzdiyt Thless for et OgmupsAtrauted Witht elp&lactivVated:

conpletion of the trlal mai ni ng_chi ckens, no clinical or
pat hol ogi cal si §ft plymgric.a @W@g{)hial a@ﬁ%@" tha Hntiaatedh Vﬁﬁ‘?lﬁ@teld @'rﬁprﬁial'@

groups.

2. Diarrhoea days: _
Significantly lower diarrhoea days ‘in either of the. supefactivated
antimicrobial treated groups [F; P<0.6001] than in either of the untreated
vaccmated or Apralan® groups. '
10
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. '
45 | _
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 ovemight 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 difution with 100 pl. _of the diluted ovemight culture.

(One culture per tube). Mix well.




CONCLUSI ON: There was a significant difference in weight gains in the
treatment group in conparison to the control group (x2; P<O. 015) 008
treatment group was 23% heavier than the control group at the corrpl %
of the trial. The significant inprovenent in weight gain of the
_superactivated acetal derivative rel ativg to the control, ‘and in the next
exanpl e, when conpared with the normally Qctlvat ed pol y(2 propenal , .

2- propenoi ¢ Thé dtibes west inubatddr éuzamdurs%ﬂtsrrmr(prg&af ifEled at
antimcrobial activity of the acetal derivative 2 I'S exanple
eval uates t H28Yfogms2dchours).ni crobi al of Exanple 10b under field

conditions for the control of porcine post weaning colibacillosis (PW). 25
METHOD: - 146 Young pi gs [weaners], either receiving various formulations of

f |
ora v aotEomidc AU B,, 1 58, Bl P Shhed eIy Breficand
stressesB0 9mbed 3086 (l&cmsp@mtlﬁi Nutﬁemesmtng-ror:s%l Tﬂé&ﬁ 89"9%?) or

pi ggery that had a,Ion hi s roblems with PWC. Their responses I n
the devel op Gd?& Migre ial vﬁﬂcb o hls,rtnemdBrﬁihtm:i%yTwwneBas«Seese&l
d 1 Di
“days  pol ymor @fgatfiﬂ’?@; r, § Lﬁé&ﬁéaébé 'LetfbSf ﬁ%ahé)y % r&y?a
' - - parabens _

10 The samples incubated at 37°C fora further <48 hou:s (28°C for <5 days for
A mgerj

‘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. cutture
o and subject to incubation, recovery and confirmation.
20 | -
Negative controls were performed using un-inoculated 5 mL of diluent and
- -subject to lncubatlon recovery and confirmation, '




antimicrobial [%.died] Zscore 1-21Score4 group number' ,

Super acti vat ed1" 3. 331. 790. 14 pol yneri c[ F; P<0. 0001] ; P<0. 0001 0 9 MAY 2006
anti m crobial 201. 170. 11 -Untreated control 316. 67[ F;, P<0. 0001 P<0. 0001

3. 770. 41 group[ F; P<O. O5] [ F, P<0. 00011[ F; P<0. 0001] Apralan(r)

'group413..333. 890. 38 [F; P<0. 05] [ F; P<0. 0081j [ F; P<0. 0001 Vacci nat ed

G oup56. 673. 100. 30 [ F; P<0. 0001] [ F; P<0. 0001 Notes: 10 1 Codi ng of

. treatnents i. Group | = 0.1% w w superactivated polyneri.c antimcrobial in
feed ii. Goup 2 0.02% W' v superactlvated polymeric anti-mcrobial in
wat er 2. Percentage of gry lng the trial 3. The
mean nunber of days for edch pi ® =l core of 1b 1
or 2 was recorded; faecal |score co of
di arrhoea. 4. The sum of tihevfa g Y fiber of
observed sanples per pig| 5 F o N o CLUSI ON:  Thi s
field trial highlighted th ‘ : “ireflected on
the efficacy of the acetal deri & - 42-fpr openoi c
acid) (superactivated anfi m=cr 9 D N' g|comer ci al
pi ggery, when - et A\ o~ - P
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25 chal | enged with (3-haenol yti c Esche6ohia col/i “after weani ng: 0 9 MAY.

20&6 37 1. Mortality: Lower nortality rates for.either groups tr EeﬂAY“idﬂﬁ
superactivated polyneric antimcrobial than either the untreated,

“vacci nated or Apralan(r) groups. 2. D arrhoea days: Significantly |ower
di-arrhoea days in either of the superactivated antimcrobi-al treated
groups [F; P<O0. 0001’] than in either of thdQuntreated, vaccinated or
Apralan(r) g pd: 10 3. Faecal scores: Si gnlflcantly | ower nean f aecal
scores in eit r of t-he superactivated antimcrobial treated groups [F;

P<0.0001] than Iﬂ)elthd?olwhenbeanﬁm:éxwawms%w“at ed -or Apral an(r)

groups. 15 Exanple 13. This exa | e exam nes the effect of using certain .
additives with tHé antP imierobiad 0i2%avii on. 20 METHOD: Over ni ght

broths of challeage. ¢ o=YoY . and the Total Viable Count
(TVO of|5the overB i 'ght @l&ﬁrﬁ@gf@qgg gﬁr‘ﬁ?ﬁed The sanples were serially
diluted 5to | ud)ng sﬂ?alymnﬁoéﬂfﬁncﬁiﬁ n ) Har

en testing I%'argrpdzgg%‘ c‘%w %W%ﬁel&ﬂ%" of

(SHW was used as diluent wh
each overni ght culture s diluted in 9 parts dil uent The resul ti ng

Gt ot ﬁ”ibﬁ’"i ?@Wﬁ"ﬁf BfatiTohiAR 8ot win't &%‘:’éﬁteﬁyﬁé‘%“ozss% wiw
_ Polymenc antimicrobial 0 2% wIw
, _,7) " EDTAOC.1%whw = -
10 8) - Polymenc antlmicroblal O 2% wlw + EDTA 0.1% wiw

9 Polymeric antimicrobial 0 2% wiw (in 80% wiw glycerol)

10) . Methyl Paraben 1% wiw (in 80% whw glycerof)

11) Polymenc antimicroblal 0.2% wiw (in 80% wiw glyérél) + Methyl

. Paraben 1% whv (ln 80% wiw glycerol)

15

: T_;Zubled?

Culture .~ - _.‘Gl_umraldehydel T EDTA , Methyl paraben
Aniger | T <086 - | <05 ] 02
| Calbicans ™~ |~ 03 | o4 | o5
Ecofl | 05 | <3 | —o3"
P.aeruginosa_ | 08 04 02
Saureus 03 | <07 _ 07—
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=Raticof Bto A

CONCLUSION:




(One culture per tube). Mx well. 38 The tubes were incubated for 5 24 -
"hours at 37 C (A niger was incubated at 28C for <_ 24 hours). F{o%n @4a¢n008
test tube, | nmL was subcultured {into 9 nL of recovery broth and m xed
wel | (‘Recovery Broths: Nutrient Broth + 3% Tween 80 (NBT) for polyneric
-antimcrobial and EDTA;, ‘Nutrient Broth + 3% Tween 80 + 0.1% ammoni a ( NBTA)
for glutaral dehyde and, Letheen Broth (LB% for nethyl parabens) 10 The
sanpl es incubated at 37 C for a further 41 48 hours. (28C for :5 5.days for

A niger). RewhstsHown gt fer5aQ re then

subcul tured onto selecti vg‘)éggar gn ncubﬁt gB’%P@"’B‘ﬁvh TB’QP%O'QTE"@) (28
C f](c)r g 5 H@?ﬁﬁtﬁ@ﬁﬁcwﬂh@mraldﬂiyd& fEDf![’A sgh@m$mﬁl PERIbeie Fod e@o
confirmgro a ositive controls. were'pertorng
usi ng 5ni o%‘%ugtf% 'f\ﬁ?'t g?:ﬁ@%'gs\%t‘ﬁ'cﬁl 3¢/Hgingsa, Suayietis. t o i ncubat i on,
recovery and confirmation. 20 Negative controls were perfornmed using.

un- i nOﬁg‘J’t ated 5 pL of diluent and subject to incubation, recovery and

confir |oﬁxal@)pb'r2 iy 2006 39 a) 0 9 MAY 2006 40 Legend: - 1) Pol yneric
imcrgbial 0.2%ww 3)

antlmcrobl Pol.yneri.c, an
d utaral dehya‘sq#%ég%%og Jﬁ?ﬁ&i‘Y‘B’ g9 m%ﬁahmrabsaboﬁm/am@wﬁen in
G ut ar al dehgambidatidfi%ith “Dettol” brand antimicrobial. : o

The sample was serially diluted 1 to 1 using sterile normalsaliné (5mL).
Each sample dilution was inoculated with 100pL of the d‘luted ovemsght culture.
(One cu!ture per tube). The samp!es were mlxed we%i

They were incubated at 37 + 20C for < 24 hours. (Asperg:llus mger moculated
15 tubes were incubated at 28 + 2°C for < 24 hours). |

From each ‘test tube 1mlL was subcultured into 9mL rédov’ery- broth and -
vortexed well (NBT, o_r Sabouraud + 3% Tween 80 (SABT) for A. niger).

.20 They were incubated at 37 + 20C for < 48 hours. (A. mger was mcubated at 28 |
+2°C fora 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 andlor “Dettol”

Culture Inoculum Polymeric 1 2 1 3 4 |5
: Approx Antimicrobial ‘
(cfuml) | MKC range (ppm)

A iger 4510 | 2000~500 | WA | 7000 | 300 | WA | 12550
C.albloans | 82xT0° | 100-250 | WA | 800 75 | NA | 62575
E ol TExI0 | 125- 3 26 | WA | 75 [ 3775 | NA "
Paeriginosa | 18x10° | 250-625 | NIA | 250 | 600 | WA | 25750

5 aurews 2040° 37=7 NA | 5 | 765 | NA | 1519




Wi w 5) Polyneric antimcrobial 0.2% ww + d utaral dehyde 0. 025% wiw, 6%‘ !

Pol yneric antimcrobial 0.2% wAv .7) EDTAO. 1% w 10 8) Pol yneric Ay 2006
antimcrobial 0.2%w w + EDTA 0.1% w w 9) Polyneric antim crobial 02% w w
~(in 80%w w glycerol) 10) Methyl Paraben 1% w w (n 80% w w gl ycerol) 11)

Pol ymeric anti m crobial O. 2%w/w (in 80%w/w gl ycerol) + Methyl Paraben 1
%ww (n 80%ww glycerol). . 20 Tabl |7 Synergy | ndex with DONDREIC
-antimcrobial Cultured utar aI dehydeEDTAl\/Et yl paraben A ni ger<0.6<0.50.2
C. al bi cansO. 30 10.5 E. coli0.5<0.30.3 P: aerugi nosa0. 60. 40. 2

S. aureusO0. 3 2 Note: Synergy <1.0, Additive = 1.0, Antagonistic >1.0
Wher eby Sl-= CEIB A= MKC polyneric antimcrobial B= MKC Preservative
C= MKC M x 25 Df) Ratl@mw@oﬁm&rcé’ﬁﬁm&rmaﬁ to A CONCLUSION: 0 9 MAY
2006 10 41
2) . 0.2% w/w polymeric ant:mncrobtal
5 - 3) “Dettol” 4.8% wiv (Diluted 1:20)

-8) 0.1% wiw polymeric antimicrobial + “Dettol” (Diluted 1:20)
5)  0.2% wiw polymeric antimicrobial + “Dettol” (Dituted 1:20) -
S - . Table19
10 Synergy Index of polymeric antimicrobial and Dettol

Culture” Synergy index (S1)

“A. niger , 0.3
C. albicans A 06
E. coli ~ T 06
| P. aeruginosa ' 04
{ S~ aureus - - 06

Note. Antagomstac if Sl >1, Addrtlve if Sl=1, Synengis’uc if Si<1 -
_ Sl-— 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 antimicrobia[ Jof the invention was synergistic
25 Wiﬂ1 “Dettol” against E. coli, S. aureus, P. aeruginosa, C. albicans and A. higer.

Th:s shows that “Dettol” and the polymeric antimicrobial when used together as

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




It was shown that the acetal derivative of poly(2-propenal, 2-propenoic
acid) was synergistic with @ utaral dehyde, EDTA, and Methyl Paralied, MAY 2006
respectively versus A niger, C albicans, E coli, P. aeruginosa, S
aureus. Exanple 14 This exanple dennnstrates t he act|V|ty of the
~antimcrobial of the invention in conbination with "Dettol brand
antinicrobial. The sanple was serially *%uted | to | using sterile nornal
saline (5nL). Each sanple dilution was ifdocul ated with 100L of-the diluted
overnight culture. (One culture per tube). The sanples were nixed well.
They were ipcubated_at 37 20C for :5 24 hours. (Aspergillus niger

i nocul ated £ _ were incubated at 28 2C for :5 24 hours) Fron1each
test. tube Y a eq i '
(NBT, or ..J-‘% ST SEH A A=l sec Liskeraaiiar
i ncubat ed at 37 20C for <_ 48 hours. (A niger, was |ncubated at 28 2 C
-fora furth &éﬂéﬁo rec very br?ths were exami ned -for turbidity

(Growt hP an %t? f oPolyt-atch epal, ag=nropenis casid) dsyperactivated], Twase 18
NKC Resul t dﬂyp ated polymeric antim crobial and/or

"Dettol " S?? re nSQ@Séﬁggﬁgﬁgbgc 12345 ApproxAnti m crobi al - (cfu/ mnLMKC
range (ppm A ni ger 4. 1x102000 - 500 hVA1000300MA125 150 C

N Ao TAS, ol 3 MAAETFRREST on dBethim o pitiadis ovas determined
aur eus2. 0x isdfofe 'H{nﬁléﬁéi\”aﬁisﬁcétﬁm@b? aMivicOBRI 46lowed by donning of surgical
10 gloves. The “antiseptic effect of poly(2-propenal, 2-propeno:c acid)
: .['superachvated] was compared to the oommonly— used surgical antiseptic, 4%
-Chlorhexidine Surgical Scrub (manufactured by Orion Laboratones, in. Perth

Westemn Austraha)

15 - e 3% wiw aqueous solutions of poly(z-prdpenél 2-propenoic  acid)
- {superactivated] ‘reduced baseline counts of bactenal populat:ons on
_gloved hands after 3 hours,

o 2% w/w aqueous solution- of poly(2-propenal, 2-propenoic  acid)

20 [superactwated] with 70% ethanol showed a sustained. reduction in
* baseline bactenal counts aﬂer 3 hours on gloved hands as did 4% .
chlorhexudlne '

e 32% whw a’qu‘eous ‘solution of poly(2—propenal; 2-propenoic écid)
25 [superactivated] with 3.1% sodium fauryl sulphate, followed by 4% wiw
' ‘aqueous solution of poly(2-propenal, 2-propenoic acid) [supéractiVated]
in 70% ethanol, applied to hands prior to donning surg'icéal gloves, gave a
significant reduction in the baseline bacterial counts after 3 hours.

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




Leaend 1) 0.1 %vv/w polyrrerlc antimicrobial 2). 0.2% wi w pol ymeri g
antimcrobial 5 3) "Dettol" 4.8%w v (D|Iuted 1:20) 4) 0.1 %w/wl'lp |Mh>ér238’ﬁ

antimcrobial + "Dettol” (Diluted 1:20) - 5) 0.2% w w pol yrneric
~antimcrobial + "Dettol™ (Diluted 1:20) Table 19 10 Svnerav | ndex of

pol ymeri ¢ antim crobial ;and Dettol Culture -Synergy Index (SI) A niger0.3
C. albicans0.6 E. coil0.6 P. aeruginosaO. 44S. aureus0..6 Note: Antagonistic
if SI >1, Additive if 51=1, Synergistic if St<l SI= CDA + CEIB 15 A= MKC
pol ymeri c anExampleidal (ppn) B= MKC Dettol (ppn) C= MKC of polynmeric

antim crobi [ ~Detjaql! Mx ( D= Ratio of polyneric antimcrobial in
relation t oaﬁ?t%ﬂom"?? Aelivity prg 126% sviw and 102058 Wt&mﬁm Polymer
anti m crobi %W acti ve,_&ntl m'ﬁrobl al in "Dettol"

chi or oxyl eno CPSURN M pylgd N1 C 11a37at gt and th4.rri crobial of
the invention was synergistic 25 with "Dettol" against. E. coI I, S. aureus,
P. aeruginosa, C._albicans and A niger: This shows that "Dettol" and the '

~ pol yneri & arThetefficstyah vitre of U SupBRRDSfedI50l mépd@dq;%%gw agamw?

substantlally‘ better than when used on their o
the H. pylori reference strain, H. pylori NCTC11637. As variables, two

concentrations were chosen; one was a 40-fold dllution of the 6% solution of the
_ Superactavated Polymer prepared in Example 2 giving a 0.125% wiw
. concentratlon of the Superactrvated Polymer, mrmrckrng the dilution in the
10 stomach the other was a 100-fold dilution grvmg 10.05% wiw concentration of
‘ Superactwated Polymer. Two pHs were chosen pH7as the baseline and pH 4 .
to mimic condltlons in the stomach.

‘ " Cultures H, pylori NCTC11637 were grown mlcfoaerophllroally on selective agar
15 plates at 37 & 2°C until suﬁiment 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 colonmeter diluting with sterile normal ‘saline.
'19.99 of sample was welghed out and inoculated with 100;;1_ of cutture
o 'suspensron imL of sample was :mmediately transferred into  the
20 , Deactrvatloanecovery broth (Nutrlent Broth plus 3% Tween 80) and then
serially diluted. 1 OOpL aliquots were placed onfo selective agar plates and
| Spread using a sterlle dlsposabie spreader The transfer steps were repeated at
fime intervals of 5, 10, 15 and 20 miriutes. All plates were incubated
| ' mrcroaerophmcally at 37 % 2°C until sufficient growth was achieved
25 (approxrmately Sto7 days). All coiomes were counted and the population
decllne over time was determmed The test was repeated using sterile normal
saline as the sample to determine the natural die-off rate at atmosphenc'
conditions.

30 Legend:
Culture 1. Superactivated Polymer, pH 7, 0.125% wiw
Cutture 2. Superactivated Polymer, pH 7, 0.05% wiw.

Y
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nunbers in

surgi cal- asepsis. B
initial rapfd decr¢ase 1A DacTera—Tomers——e—0-MAY-2086. Exanple 16. The
Bi oci dal Ac mtt'f)e il D01 W W=aienif. 09% =i1g rﬁit"Pe "Fg‘igfﬁiﬁd HOJ—'-WIH
1_110x10° [86x10° [10x10% |<1.0x10? |<1.0x 102
2 116« 105. 20x10° [40x10%2 [1.0x 1-'02 -<_1.os§ 102
3 110x10° 132x10* [1.1x16® |4.0x10? <1.0x 102 .
-4 18.0x10*  [1.7x10¢ 1.1x10* 182x10° [36x10°
5 g.-ox 10° 10x10° [9.2x10° |80x10* |79 x.104
| 6 |20x10* [|14x10* |8.0x10° 6.0 x 103 'e.ox 10%
10 o

- NOTE: Counts in Colony Forming Units (cfu) per mL of Deactivation Bioth

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

_Further to the analysis of Examplé 16, three additional stréins of H. pylori at pH
_ 7 and pH 4 were examined: H. pylori 01/303, which is resistant to clarithromycin
20 and metromdazole H. pylori 851, a dlinical strain lsolated in Sydney with a high
coiomsmg ability of interest for possible animal models and H. pylori ATCC
700392, a strain whose genome has been sequenced and comes from the UK. |



agai nst the reference strain H pylori NCTC 11637 at pH 7 and pHg4 Hﬁ@?@ﬁﬁi“
-efficacy in vitro of the Superactivated Polynmer was first establi
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pH 7; 0.125% wW w "Culture 2. Supéractivated Polyimer;

i W pyled 7803920
_N%Y 2006 45 Cul ture 3. Superactivated Pol yner, pH 4,0. 125@6WJM/
- 5 When treated with the Superactivated Polymer at 0. 125% whv at pH 7, all
' .‘strams were rapidly killed, with the antlblotnc resistant strain being parhcularly |
Vvu!nerable with death coming at less than 10 mmutes (T able 21), The control
shautwasunﬁea&m

10 Example 18

The method of Example 3 .was repeated in testing the -Bibk:idal Activity -of
-+ 0.125% wiw Superactivated polymer (pH 4) against all strains of H. pylori,
| Table 22 '
" 15  Biocidal ACtivity of CHEMEQR™ polymeﬁc antimicrobial at 0.125% and pH 4.
Culture T=0min |T=56min_|T=10min |T=15min|T=20min
Control 20x10* | 1.4 x 164 8.0x10° |60x10° |6.0x10°
H. pylori 11637 | - 17
H.pylori 11637 | 1.0x10° 132x10* [1.1x10* |40x10® |<1.0x 10?
 H. pyloni 01303 | 4.2 x 10° | 11x10° |50x10* |20x10° |2.0x 10?
H.pyiori$s1  {49x10° [1.0x10° [10x10° |28x10° |2.0x 162
H.pylori700392 |55x10° |10x10° |12x10° |36x10' | <1.0x10?




Cul ture 4. Superactivated Polyner, pH 4, 0.05%ww Culture 5. UStge%mJ{ezu%
Normal Saline, pH 7. Culture 6. Sterile Normal Saline, pH 4. Tabl

Bl oci dal Activity of. CHEMEQRT pol yneri c antimcrobial on H pylori (NCTC
11637) Cul ture T=Onmi nT=5m nT=10 minT= 15 minT = 20 nin 1.0 x 1068.6 X

- 1031.0 X 102<1.0 x102<1.0 x 102 21.6 - x 1052.0 x 1034.0 x 1021.0x102<1.0 x
102 1.0 x 1053.2 x 1041.1x1044.0 x102<1.gyx 102 3.0 x 1041.7x1041.1 X

1048. 2 x1033.6 x 103 2. 0X1061.0x1069.2 x 1068.0 X 1047.9 x 104°62.0 x

i s (6 u) Eang RSB brsohBa P ohhar'at el Seimasty thipuint, R ALY e
strain (TabDelZ5%, veorestiteti inladl S Beb KaleWitiAl 20Rfinid (?Lﬂfg{;jpmat pH
SO €

7 at both 0.125% w w and 0.05% w' w, and Wwas S and
0.125% W w. r@&dfniﬁl gignificant bmuaeoﬂummnerfaamelfer kiling<HIMpytorilie. [eggm the
pyl ori

addi ti onal l%' aig ns._of H. 7 and pH 4 were exam ne

01{ 303, V\/m S ior P@?F@Sﬁﬁ@%&gfﬂﬁﬁ |5§<ﬁ'ﬂ6?ﬁlﬁ401m(;me1dlmlr¥]rﬂhlﬁldegwm;tmteﬁhe
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m nT=5 ni nTEairofistrain wasiuntreadedi n Cont r ol
2. 0x1051. 0X1059 2x1058. 0x1047. 9x104 :

- Example 19
10 This example demonstrates the entenc antlmtcroblal activity of the acetal

derivative of poly(z-propenal 2-propen0|c acnd) prepared. accordmg 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) Weré-
purchased from a commercial piggery. They were randomly assigned info 2
_groups of 8 plgs (equal dlstrlbuhon of sexes) and housed in an environmentally
controlied isolation animal house,

20 Wateg' and feed were available ad Alibitum upon entry to the animal house, and
the diet was a commercial antimicrobial-free weaner pellet [1 9% crude protein].

All the weaner pigs were euthanised wﬁh an mtravenous :njectlon of sodium
barbiturate, and then necropsied. DNA from Gastric and Oesophageal reg:ons "
251 of the stomach of twenty—four weaner pigs were extracted at necropsy using a
Qiagen Dneasy tlssue kit according to provided lnstructlons 3uL of the
extracted DNA was used to test for the presence of Hehoobacter spp. in the
blopsy tissue samples. Polymerase Chain Reaction (PCR) was conducted
“twice on each sample with seven control DNA samples being included in each
307 PCR run. No discrepancles were found between the PCRs conducted

- RESULTS:
Coding of treafments;

Group 1: No treatment (negative control)




H.- pylori 11637 H. pyl on116371. 0x105. 8. 6x1031. 0x102<1. 0x102<10x1020I-b PW %Uﬁ '
01/3033.6 x 1052.8 x 103<1..0 x -102<1.0 x 102<1.0 x 102

_H. pyl on8812. 8x1051. 4x1032. 0x102<1. 0x102<1. 0x102

H. pyl ori-7003922. 0x1061. 3x1061. 8x1058. 8x103<1Ax102 When treated with the

Superactivated Polynmer at 0.125% wW w at pH 7, all strains were rapidly
killed, with the antibiotic- resistant str&¥n being particularly vulnerable
W th death g zat I1%swy‘hqﬂ d ( g}‘ﬁ 1 ntiriGrobiit n
was untreated.. 10 Exanple 18 The met ho @ fig éntl mgﬁfr%i; é&{o&iﬁb %

testing the Exavaple] Obs30 wiglkg/day. O. 125%w/w Superact i'vat ed poI ymer (pH 4)
against-all strains of H pylori. Table 22 15 Biocidal Activity of
CHEMEQsTm pol yneric antim crobial at 0.125% and pH 4. CultureT = 0 mnT =5
m nT =10 minT =15 nminT = 20 min Contro 8@@2310 1. 4x1048. 0x1036. 0X1036. 0x108
H. pylorl 11637 H. pylori 116371.0 X 1 1041 1 x 1044 0 x 102<1.0 x

102 H. gyl oRCR 51 OF ‘ tifid  pyl ori
SSl49x10610x161x10628x10420x102H_ 039
25. 5x1061. 9 REMASWROLS ¥ sepregentsa positiy S3Y. L Sr&pPfaRd i-ng t he
Superactlva}%e@ghygrﬁbﬁeéﬂgﬁ, stomach 'mi mi cki ng pH of 4 and at 0 125% w w
resulted inTa stralins perng killed within 20 mnutes (Table 3). This
result Is significant because this tinme frame for k||||ngH pylori is |less

~than the - tinme for ssage-t-hrough-1-he-s cho(40 mn_-1 hour) This
denonstrates the epég%"fpwgﬂ@g of Gaskricfisg Qctiuag"e’d’ﬂl’@ﬂﬁﬂ'e‘ie@t’"a pH, a

concentration, and jh a tinme frafe consistent W{Lh treattng am Hjpyl ori

infection in the, sfprach—TFhe '

- +

- . +

+ : i
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10 In group 1 (no treatment) there were five positive PCR resuits to Helicobacter
spp (1 — Gastric, 4 —~ Oesophageal), while in group 2 (0.1% wiv of polymeric
antimicrobial) there were no positive PCR resuilts.

CONCLUSION: .
15 The acetal derivative of poly(2-propenal, 2-propencic acid) at 0.1% wiv
significantly (% P<0.025) reduces the incidence of porcine Helicobacter spp in

the gastric and oesophageal mucosa in weaner pigs.




control strain was untreated. Exanple 19 10 This exanpl e denonstrat

enteric antimcrobial activity of the acetal "derivative of ﬁlf%ﬁ&hﬁﬂ%
pol y(2-propenal , 2-propenoic acid) prepared according.to the procedure of
~Exanpl e 10b. MATERI AL AND METHODS: 15 Sixteen weaner pigs (age: 18 days 2
days and weight 5.5 kg 1.0 kg) were purchased froma conmercial piggery.
They were randomly assigned into 2. groudg of 8 pigs (equal distribution of

: sexes) and man environnmentally controlled isolation ani mal house.

20 Water an e available ad |ibitumupon entry to the ani mal house,
and the di - €o radive @wsnsleddgant | m-crobi al -free weaner -pell et [19% crude
protein]. | the vveaver pi g's‘%re eut hani sed vmth an intravenous

i nj ection off hiogxample demanstrates azmethiodeot prep |r[yﬁ,5@\él}a CP&%N b and
Qesophageal ﬁ%'ﬂ?sz%%tfg%?éhe Sél omach of tvventy four ner prgs e(
extracted aP ecropsy agen Dneasy tissue kit according to

provi ded i nstructions. 3pL of the extracted DNA was used to test for the

presence of (I'—g%ll cobacter spp. in the biopsy tissue sanples. Pol ynerase
Chai n React? ("P‘@f«é odim dtcmd@d twi ce on each sanple with seven control

DNA sanpl es bein I n ch ,30 ,PCR run. No discrepancies were :
f ound bet ween thg%ggc?gﬁgtﬁgt%egg epdWates in %Wh@t@ﬂfessﬁeeiemtsand}auﬂo 1:
No treatnent (ne@f8 kgesodioin Bydrofide tFUR Ra r%ﬁ%’ﬁ’%‘“@F 8&#& ractivated

pol yneric antimcrobial according to Exanple Table 23 5
PCR results of Helicobacter mp. using previously optimsed genus specific
pri mer ggwhepglyfdridBlisents a. p05| tive det ection of Heli: cobacter son and -
represents no detectlon

Place 100.1 kg of defonised water in a 200L stalnless steel vat and add

4.99 kg of the 0.8% w/w sodium hydroxrde solution fo the 200L vat.
Equilibrate the solutlon tfo 15 -20°C. Slmultaneously add.20 kg acro!em
- _ monomer and the remaining 0.8% wiw sodium hydroxade solution to the
‘1-5: .. 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
§ polymensatron for a further 90 minutes. '

Washing .
20 ' Fl!terlcentnfuge the polymensataon 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

25 Dry the polymer in air, then heat in an oven using the following program
Step Time Temperature
1 2hrs - 25°C '

2 1hr 40°C

3 1hr 70°C

30 - 4 Thr 75°C
5 2hrs . - 85°C




Group NunberGastrl C Regi onOesophageaI Region |- 1+ 1_+ 1+ 1- 1_+ &vilﬁ é EI}E
2--2- 222 2- 10'In group 1 (no treatnent) there were five posit 2
results to Helicobacter spp (1 - Gastric, 4 - OCesophageal), while in group
2 (0. 1% w' v of polymeric antim crobial) there were no positive PCR
results. -CONCLUSION' 15 The acetal deriv gé/l ve of poiy(2-propenal, -
2-propenoic acid) at 0.1%w v significant (x2: P<0.025) reduces the

i nci dence opigesigtibp Hel i cobacter spp in the gastric and: oesophageal
mucosa in weaner pigs. 0-9 MAY 200$% 49 Exanpl e 20 Conparative Exanple 20(a)
Thi s exanpl e demiiacea0HL dwat@r@dacﬁoqumandraddwlkgsofmwmmmm 2-
propenal 2- pr opengi c

e unt:‘i‘%ias&orved Siowly add 8 kg of iy, hested polymer and stir for
| thrrty mrnutes

~ The reeulting_ polymer was found fo have an approximate solubility of 90
— 95% whw in 1% wiv.sodium carbonate,

- Example 20(m

10 This example descnbes a method of preparing an acrolein polymer in whrch the
. polymer of oomparatrve example 20(a) is super achvated

Base Ménufacture

: _ ' Dissolve 0.4 kg sodium carbonate in 30.6 kg waterin 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 mrxture is obtarned.

200 °  NOTE: The solrd may not completely dissolve at this stage.
' ‘Slowly add the sodium carbonate-solution to the glyool mixture at a rate
that ensures the pH of the solution remains in the range 3.5 — 9.0.

o ~ 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° G for four (4) hours. The

resulting Superactivated Polymer was found to be rr_iiscible with water in
all proportions. |



0. 8% w w Sodi um Hydr oxi de Pl'ace 9.90 kg of del onised water in a gcy
stainless steel vat and add 0.08 Kg sodi um hydroxide to the watér M;@ﬁr

until dissolved. 10 Polynerisation Place 100.1 kg of deionised water in a
200L stainless steel 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 15-20'C.
Si mul t aneousl y add. 20 kg acrolein nononmgsy; and the remaining 0.8% w w

- sodi um hydroxi de solution to the 15 200L ‘vat at a rate.over | hour such-
and the tenperature does not use above

“that the pH t 10.5 -11.0,

30 C. Conti %‘%ol ynmerisation fora further 90 m nutes. Washi ng 20

Fi |l ter/ cent dnBemplecidel POTY t ol yner with
plbrt ot POTIADSS00S2A 1wk SenPheiRelebl Ralihbpomass:

dei oni sed water unti l@d)(

appr oxi mat e PoRenpic sadidk golymeri I 0.5% AW Sodfurh Lo BBiatl s en_hea

an oven usi na .t he follpyvl ng program 30 StepTine errpear'tgt u@gﬁ%bﬁf‘ @2

. hr40 C 31 hPRHCRICEF Jitiviy againstthesEhrlichaskites 6l ns i %&ﬁ@b%éd&(} Pl ace
"400L of gwater. in a 500L vat and add 4 kg of sodium carbonate an stir

until dissolved. Slowy add 8 kg of dry, heated pol yner and stir for

thirty m nuThe ariticancer activity of poly(2-propenal, 2—propenoic acld) polymer [Example

20(a)] against that of the Superactivated Polymer [Example 20(b)] An :n vitro

| model of a gastrointestinal cancer was ‘carriéd out on the human oolon cancer

a cell line, HT-29. Poly(2-propenal, 2-pr0penmc acid) was used in a 5% wiw

"10 concentrate. The. test used incubates  the - cancer oells with varying
concentrations of polymer to give a plot from which an ICso can be established.

.Methodoibgy

15 HT =29 cells (human colon cancer cells) were seeded (in 100 pl) info the wei!s of
96-well cuiture plates and incubated overnight at 37°Cin a humidified 5% CO,,
95% air atmosphere. The polymer [poly(2-propenal, 2—propeno:c acid) polymer
in Comparative Examp!e 20(a) and the Superactwated Polymer in Example -
20(b)] was dlssolved 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 aﬁer which viable cells were
measured ‘using the sulforhodamine B assay (Skehan ef al., (1990) J. Nat.
- Cancer Inst. 82: 1 107-1 112 Monks et al., (1991) J. Nat. Cancer lnst. 83: 757~
766.). The cells were then fixed with 10% cold trichioroacetic acid for 1 hr at 4°C
2'_5 - and the plates nnsed with distilled water, left to air dry and then stained with
- 0.4%. suiforhodamine B (Aldrich) in 1% acetic acid (\}lv) 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 usihg an automatic plate reader. The
30 mean absorbance for each drug dose is expressed as a percentage of the
control untreated well absorbance




The resulting polymer was found to have an approxi mate sol ubili t)@dgf 2‘? -
95% w w in 1% w wsodi um car bonat e. Exanpl e 20(b) 10 This exanpl e sHAT 056
-a method of preparing an acrolein polymer in which the polyner of _

- conpar ative exanple 20(a) is super activated Base Manufacture Di ssolve 0.4
kg sodi um carbonate in 30.6 kg water in a_suitable container 15 and pl ace
64 kg pol yethylene glycol 200 into the n1'§2'ng vessel . . Conmence stirring
with the nechanical stirrer and heat the PE&RR0OO to 65 t3-C. Add 5 kg of
the dry acr olhe resiitsyofdherteshareshowrein’lahie 2do  t he PEG 200 and stir until

a uniformmxture is obtained. 20 NOTE: The solid may not conpletely

di ssolve at .this stage. Slowy add the sodi um carbonate solution to the

Pha Pange 3. e BoNE2'FbPentER brfidi Aok polingl of ERetisardins Byarblom e e
H shoul d beyaniet ) ey . i1 i ;

5 3G Supdie i BVbRibe IRaRucr fwo (B Bf 0/030%; 38 ol ahrobeRal2-pliSei i
f our ' (4) Showcid) Folymersbéingnassigmad dhe valkeedf ROOYEThivararistated £0000915%

mscible with water.in all proportions. 0 9 MAY 2006 51 Exanple 21 In
Exanpl e 14 d’l’%@%ﬁ@d@@ﬂmﬁ it was denonstrated that. poly(2-propenai, 2-

"~ propenoic acid) polynmer in 0.5%w w sodi um car bonat e sol uti on-possessed
anticancer activity against the Ehrlich ascites cell line in a nouse nodel.

- The anti cancje Bupkridtivatéd PAlymher i EREMBle 2 e ! ' % |
[[Exanmpl e 20(a)] iazgai ns? t hat ofé).;-ﬁ'{a Sup re'a%?@ L e %Fsrgre@e[ ngrrd}yggfow )
20(b)]. An itestsi of 00.025%. This translates to 0.00126% wiw of the Superactivated
10 Polymer and indicates that the Superactivated Polymer has potent anticancer
activiy. | o '

Compotmd Drug , ‘- | Avel_'ag-et Average ICs
tested exposure | ICe (%) ICoo | (as % wiwof
e (hrs) o (% wiw) | active polymer) |

Comparative | -

| Example 20(a) 72 | 0057,0023 | 0030 | 00015
= 0.017, 0.034, :
Example 20(b) 72 0,025, 0.023 0025 |  0.00125

ICso 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.. |



nodel of a gastrointestinal cancer was carried out on the human 35}“ %Bﬂﬁ
cancer cell line, HT 29. Poly(2-propenal, 2-propenoic acid) was"us i

5% w w 10 concentrate. The test used incubates . the cancer cells with
varying concentrations of polyner to give a plot fromwhich an ICS can be
establ i shed. Methodol ogy 15 HT 29 celég (human col on cancer cells) were
seeded (in 100 pl) into the wells of 6-wel |l culture plates and incubated
over ni ght C ina humdified 5% CO2, 95% air atnosphere. The pol yner

[ poly(2-p , 2-propenoi ¢ acid) polymer in Conparative Exanple 20(a)
and the Super actl vated Pol yner in Exanple 20(b)] was dissolved in water
and then diluted in nediumto 10 concentrations 20 spanning a 4-1og range.
100 pi of each solution was then added to each of 5 wells. The plates were
i ncubat ed' f or dsg gf emalymer eempiisieg avddrivative abpely(epiopenalr 8-propemis ed usi ng
t he sul forhodam ne B assay (Skehan at al., (1990) J. Nat. Cancer Inst. 82:
1107- 1112acid)Mumeedoby atactioflio@tveed. pht(2-pCaperenl, 2-psipend’: adi@y and6éh ). The
cells-were then fixed with 10%cold trichloroacetic acid for 1 hr at 4C 25
and the porgaris comsadhdivcoitaihirgg ohbesh matehydioxt gtoupsi to iy pratdiden
stained with 0.4% sufforhodamne B (Aldrich) in 1% acetic acid (v/v) for

30 min. Ussbomd gdypsiia tHeemndmimaste Y aanbdiosmbni §6 Wd Aredtrhitht bpd wat er
and finally with 1% acetic acid. Protein-bound dye is then solubilized in

10 nM unbp%Fﬁmﬂst ﬁstrmeetm%e'aeeabg%hm incRAfgMurkdY. NM usi ng an
automatic plate rea er. mean absor bance for each drug dose is

expressed as a percent age of the control untreated well absorbance. 0 9
MAY 2006 52 The results of the test are shown In Table 24. The

pol y(2- prﬂpenalbs%ggjs&amgq? aﬁwme hgﬁ%%@tcaﬁ%mwﬁbes?m%’é&%mn% 20(a)

gave an average ove ests o
pol y(2- propenat, 2- propenoi c aci d) pol yner being assigned the val ue of
100% This translates to 0.0015% w w of active polymer. The Superactivated

Pol'ymer '§ Exaﬂé’é %cgoo 8@9 ac\:llglma"i', w%gFe?r%hel g&%t%’:gtes{maqrdisease is at least

one of gastroenteritis, ulcer, diarrhoea and gastrointestinal cancer and dysentery-

promoted insufficient weight gain.

4. Use according to claim 1, wherein the gastrointestinal disease is at least

one of diarrhoea, gastroenteritis and dysentery.

5. Use according to claim 1, wherein the animal is selected from the group
consisting of dogs, pigs, sheep, horses, cattle, cats, pouliry, ducks, turkeys and

quail.

6. Use according to claim 1, wherein the animal is selected from ruminant

animals and the medicament is a rectal medicament.




tests of 0.025% This translates to 0.00125% w w of the Superactigﬁi%%ﬁﬂg
Pol ymer and i ndicates that the Superactivated Pol yner has potent iMAn 28116
activity. Table 24 | CU of CHEMEQRT"" polynmeric antimcrobial against HT 29
human col on cancer 15 cells. ConpoundDrugAver ageAverage | CU

t est edexposurel CU (91 CS(as % w w of é%rs)(@bm/mbactive pol yner)
Conpar ati ve Exanpl e 20(a) 720. 037, 0.0230.0300. 0015 Exanpl e 20(b) 720. 017,

0. 034, 0. 0250. 00125 0.025, 0.023 1C60 is the concentration required to
inhibit cell growh by 50% Finally, it is understood that various other
nmodi fi cations agnd/or glterﬁ%Lonf 20 na%be made W t hout departing fromthe
spirit ofthe Pre@EFRTCiNgViaaion!.auhergi tnemsimakis sefectas fiomppeultoodndss CLAI VB
1. Use of a polynmer conprising a derivative of poly(2-propenal, 2-propenoic
aci d) forP8& by reaction between pol y(2-propenal, 2-propenoic acid) and an
or gani ¢ conpound contai ning one or nore hydroxyl groups to form protected
carbonyl groups in the manufacture of a nedi canent for the treatnent of
prophyl axi s of gastrointestinal disease in an aninmal (including human). 2.
Use accordi ng Wee ateirding,to wiamdi, whiehsin tredlaciammt izt a partially gioddn pledi canent . 3.
Use according to claim1, wherein the gastrointestinal disease is at |east
one of gastroenteritis, ulcer, diarrhoea and gastrointestinal cancer and
dysentery- pronoted insufficient weight gain.

9. Use according to claim 1, wherein the medicament is an oral medicament,

and the gastrointestinal disease is porcine post weaning colibacillosis in young

pigs after weaning.

10.  Use according to claim 1, wherein said medicament is arranged to supply

a dose of from 0.05 to 5000 mg/kg/day of said polymer.

11. Use according to claim 1 wherein said medicament is arranged to supply a

dose from 0.5 to 500 mg/kg/day of said polymer.

12.  Use according to claim 1, wherein the said medicament is arranged to

supply a dose of from 0.05 to 50 mg/kg/day of said polymer.

13.  Use according to claim 1, wherein the gastrointestinal disease 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.




4. Use according to claim1l1l, wherein the gastrointestinal disease ﬁm
| east one of diarrhoea, gastroenteritis and dysentery. 5. Use acQ: i gw@
claim1l1, wherein the animal is selected fromthe group consisting of dogs,
pi gs, sheep, horses,. cattle, cats, poultry, ducks, turkeys and quail. 6.
Use according to claim1, wherein the Ssmi mal is selected from rum nant
animal s and the nedicanent is a rect a? medi cament. 0 9 MAY 2006 54 Use
according to claim1l1l, wherein the animal is selected frompoultry and pigs.
8. Use according to claim1, wherein the animal is a partially grown pig.

9. Use acgﬁgrdigg to claim1, wherein the nedicament is an oral nedi canent,
and the ghttrornt GSEeTHRE 19 dainyd. whersip &he,er956: CoBRIHTLCHBRINKGCINS osi s i n
young pigs after weaning. 10. Use according to claim1l, wherein said

medi cament’ Merehydipigd #reupsds sgleptedirematkasiols, ipbanals oelyes 50dmninresy/ day of
said polyner. 11. Use according to claim1 wherein said nmedi canent is
arranged therefigprythg gaghigiatestioah dissasenissadisegsk gf they gastrainfestip ityacer . 12.
Use according to claim1, wherein the said nmedicanment is arranged to

suppl y a cavsed by Halisabactesinfestisn. ny/ kg/ day of said polyner. 13. Use
according to claim1l1, wherein the gastrointestinal disease results from

one or nore mcrobes selected fromthe group consisting of Colifornmns,

Sal nonel | a, P.aerugi nosa, Helicobacter, Proteus, Enterobacteria, Yeasts,

Prot 0zoa, 180 ostise decordifhitgelaira 1anmhefia ehglgastrdht8stvidY dRBaEe R&xultd froks e
according to claim1l1, wherein the organic conmpound containing one or nore

hydr oxyl grieagtdnef eatedstoridehicEN i A0 P-BacRBIGROESeoP0! Yol s and ni xtures
t hereof and the gastrointestinal disease is a disease of the

gastrointestinal tract

16.  Use according to claim 1, wherein the gastrointestinal disease is necrotic

enteritis in poultry.

17. Use according to claim 1, wherein said polymer comprises a further
chemotherapeutic absorbed thereon to thereby reduce membrane penetration of

the further chemotherapeutic.

18. Use according to claim 1, wherein the gastrointestinal disease is

coccidiosis in poultry.

19.  Use according to claim 1 wherein the derivative of poly(2-propenal, 2-
propenoic acid) comprises a multiplicity of protected carbonyl groups selected

from at least one of hemiacetal groups and acetal groups.

20.  Use according fo claim 19 wherein the protected carbonyl groups include

acefal groups.




caused by Helicobacter infection. 15. Use according to claim1, g}ei n the
gastroi ntestinal disease results from at |east one of enterot ox;,@ MAYE2006
coli and (3-haemolytic E. coll. 16. Use according to claim1, wherein the
gastrointestinal disease is necrotic enteritis in poultry. 17. Use
according to claim1l1, wherein said po%%rrer conprises a further

chenot her apeuti ¢ absorbed thereon to ereby reduce nenbrane penetration of
the further chenotherapeutic. 18. Use according to claim1l1, wherein the
gastrointestinal disease is coccidiosis in poultry. 19. Use according to
claim1l m@ﬁr {] the d rlvatlve ﬁ)f ol y(.2- propenal , 2- propenoic acid)
conpri ses £F G‘ICF%r g 19y claim, { sttesaindhe wgrnic @PE&\E’B&”%@ %@?@Gd ffofdbm at

| east onewg (gem acet al roups and acetal groups. 20. Use according to
claim19 Hf8r ?rPWQ'SpPB elerand miweniergploups i nclude acetal groups. 0 9
MAY 2006 56 21. Use according to claim 1l wherein the organic conmpound is
sel ected from al kanols, phenols, polyols and m xtures thereof, 22. Use
according to claim?21 wherein the organi ¢ conpound is selected from at

| east one2ol ydbe aganrdiugdoatainrli whetein tHeadrguiz cohgyoeind id belegtel ol
conprises a polyal kylene glycol. 24. Use according to claim 23 wherein the
pol yol coaldeastemegpahallyet hyl ene gl ycol. 25. Use according to claim 23
wherein the polyol is a polyethylene glycol of nolecular weight of from
200 to 2000. 26. An antim crobial conposition for treating or preventing
gastrointestinal disease in animals by gastrointestinal admnistration

sai d antizg.cr Olbs@acc@r@if‘goﬁi Elaft LOWRBISH T PoRRT C¥ADHYSs af paPliNigadr openal ,

2- propenoi c acid) forne
glycol.

24.  Use according to claim 23 wherein the polyol comprises a polyethyiene

glycoi.

25.  Use according to claim 23 wherein the polyol is a polyethylene glycol of

molecular weight of from 200 to 2000.

26.  An antimicrobial composition 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 containing one or more hydroxyl groups to form protected carbonyl
groups and a pharmaceutically or veterinarially acceptable inert carrier for

gastrointestinal administration to animals.




by reaction between a pol y(2-propenal, 2-propenoic acid) and an oqggngg 096
conpound contai ni ng one or nore hydroxyl groups to form protected r %y?
groups and a pharmaceutically or veterinarially acceptable inert carrier
for gastrointestinal adm nistration to animals. 0 9 MAY 2006 57 27. An
antimcrobial for treating or preventgpg gastroi ntestinal disease
according to claim26 wherein the carfier for gastrointestinal

adm nistration is selected fromthe group consisting of water, controlled

rel ease polynmers, olive oil, peanut oil, sesanme oil, sunflower oil,
arachi s o'*, C conué oil,. 1I ifgui d paraffin, ethylene glycol, propylene
glycol, pdlyet Al BRI Ootfedinn, o5r BpaMeaiing pagipiniBalingl | digester ol |

fatty alcohols, triglycerides, palyvinyl alcohol, partially hydrolysed
pol yvi nyl %&08@{'% tarfga'ﬁi Lhurereim e gariepdor gastwintesting asinainistslignss t i on
according to claim27 in the formof a feed additive or drinking water,
the addi t $&/ected oM tergjorp eandstingof wates, ispnireliaghvelesise pobimerdeoliveatli ve of
pol y(2- propenal , 2-propenoic acid). 29. An animal (including humans) feed
or drinkiPRpnAtQl sesapespii swnflowsmeil, samghia dikecboonuienilaliquid p@bfin, and an
antimcrobially effective anobunt of an antimcrobial according to claim

26. 30. Aeihgieheralglycekd poapypEmei tdlymol,aqriyatiyigng ogigtslj netRanathep@panol,
antimcrobial is present in an amount of from0.001 to 25% by wei ght of

the tot al isbpregansl, viyaarol, daftposicéhials). trijlycefe@n o myp@@hoﬁOEﬂ%w ion
conprising an antimcrobial according to claim26 and a further active

agent sel lpadreigsdd polyvingasstateramPmsitsies Ierabs. antini crobial s and
chenot herapeutic agents. 0 9 MAY 2006 58 32. A conposition according to

claim 31 wherein the further antimcrobial conprising (on a weight basis of
the conposition) at |east one of (a) a phenol in an anbunt of 01 to 10%

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

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

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 26.

30.  An animal feed composition according to claim 29 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 26 and a further active agent selected from the group consisting of

antimicrobials and chemotherapeutic agents.




(b) an isothiazolinone in an ambunt of 0.001 to 1% (c) alkyl par [
an anount of 0.02 to 2% and (d) |ower al kanol in an anmount of fro%@;momﬁﬁ
99. 9%

58.

32. A composition 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 01 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%.




