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WO 2009/ 010749 PCT/ GB2008/ 002436 ANTI - M CROBI AL
COVPOSI TION This invention relates to anti-m crobi al

w@ovposi7ed ons and to formul ations includi ng tPer/GB2008/002436

anti-m crobial conpositions. 5 M croorgani sns are

known to present health hazards due to infection or
cont am nat i on A NFERIICROB N @OMPOSITION esent. on the
surface of a Substrate they can replicate rapidly to
form col onies. The m crobial colonies forma coating

n the subst u el
TBRoFreRBSR el F ) B RTira il ForisD SRS (§ Rnfiuleihs
indifdirgy @8 tnS-REciobl edmpositiesr gani sns which in turn can
be nmore difficult to eradicate and thus nore .
hazardous to health than individual nicroorganisns.

orga PRl XRRC ripd r

8{6? 41%%{11% c@hﬁmﬁkes %?np:ir%%@l diffi cula{ﬂ@ttg gg”g%urogyo
cdrtarinationr gﬁhers nBcramtgamhmB faegrpresears o1t theswpface af @ssubstrate
formng_ a bi Ofl

5313 B TRy A 4T CUPRET o RPN Sy Accpiiae
ofttile gﬁgagate %’&ﬂ:@%ﬁﬁh iWVEAdvds 4 biosilaf Biofilag. ﬂ)équeﬁt,ly tdisist

reproducti on of the m croorgani sm part| cul ar
obaatuertien oéalmﬁﬁ@bntpmelee ¢f nejeroosganismsewhich sl@rtwaugqnybe more
red [ ofl r 00N SiBn, S
dﬂgg‘ﬁt g eﬁaglffélF u|S f a&gév‘ﬂ%%&d'&g%e{éushg glnmw r onrrgl?}? é&%ﬂ
nAfidoR@fisths! OSEME rrﬁkﬁJoEgdxﬁsitnsC glko Wraduceepoledaccmrida coatings,
slinmy, glue- |ike substance that can anchor themto
whiidh neilked shest moge dienlistoddgstFoYas netal's, plastics, soil
particles, nedical inplant materials and tissue. A
biofilmcan be formed by a single bacterial species
MidtooFRnenf steich hhahselves tc anbstsitesdbrsmger hlofds Wlsefg a
of bacteria, as well fungj r ot ozoa
“eedyk c Of rmlmﬁcha&dswé@) Eg’g]@htrfa&&aﬁ pog’é%?%rarsaith affiting
npe' girhgrﬂﬁ Wikodt Qb3 a‘?ﬂxxﬁgﬁv $i! fiRGRpR¥RaRRdoL e HRESREArASM
sone anhount of wat Chce -anchored to a surface,
pbxttﬁﬁ]aflmbamm camgapiosers!, oris @y leasitseriowady inenajreds
detrinental or beneficial reactions (by human
standards), depending on the surroundi ng environnental

BOMeHst ERAS whdfl Mesd¥orgiiibmer saEp msabaowﬁnhﬁhdrhab swafaces in
destroy m croorgani sns which are present in

afEIoye COVIr GIRANEOFNPENFEE! WURECESERERIPERNAT P A Sﬁdmy’ glue-
ltﬁﬁgsaﬁrt0| al t?ha{j ?ﬁf %E&l’&)r A (TR hde fn‘ﬁf&‘ﬁﬁt %cﬂr% metals,

nown anti-m crobi al agent s
plashits, MMlmdlcal implant materials and tissue. A biofilm can be

formed by a single bacterial species but more often biofilms consist of several

species of bacteria, as well as fungi, algae, protozoa, debris and corrosion
products. Essentially, bacterial biofilms may form on any surface exposed to
bacteria and some amount of water. Once anchored to a surface, biofilm
microorganisms carry out a variet.y of detrimental or beneficial reactions (by

human standards), depending on the surrounding environmental conditions.

Many anti-microbial agents that can destroy microorganisms which are present in
a wide range of environments such as medical, industrial, commercial, domestic
and marine environments are known. Many of the known anti-microbial agents
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WO 2009/ 010749 PCT/ GB2008/ 002436 have previously been
i ncluded in conpositions for use in various

wa@ppbioodayd ons and environnments. The known PCT/GB2008/002436

anti-mcrobial agents and the conpositions that
contain these anti- 5 mcrobial agents destroy
C »

e B AP Lol in Moy BHATAGlosRlond Kor B8 B Lo RE B GARn: and
ehvdirannenor gani sms and, therefore, destroy

m croorgani sms With mhich they are contacted. Exanples
of this type of anti-mcrobial agent include

THY RR6 Wh Ofnk it BR rdtih1eaeR@Sand B eRMposifidnd Phat QORA Bfese anti-
thereof, arsenene and salts of ¢ tin and

microbial agentsalestvest micsersBanisme by & ntlgngﬂrc@ differgntemeghghisyns.
toxic to hunmans and aninmals as well as to

m croorgani sms. Consequently these anti-m crobi al

Fag exinSpléll Bafla Bge hitsbiad agdimd dlecpoisumdus pe aiiebbgganisms and,
handl ing, treatnment .and e nment are ther eforée
thegefores SESON MISFRREBANIYNY Hi |‘@€% dhRysEeoptactede Examples of

uggfegg agk Y a%bfi'l o faﬁe Siibite® r(ﬁlea&eep rm{ehéu

ype 0 antl- crobral agént can, therefore,
c@npdnhﬂmhdrmf dtbarreae andsaltsl f@opperptin bhé amsercs éfSJIVfﬁVeld Such

with the use of crrp03|t|on containing.this t of
a%‘?ﬂt*’f tPﬁ"E?Ig’blaé? Qéglﬁ OXG 10 i’ﬂf"&ﬁ d ag%ag X’?e?l as to
rﬂl@r{)gfgaﬁﬂsﬁm wh @foﬁse‘qheﬂtﬁl @hécsé [ a‘hﬁl-ﬁnc?@male Eééﬂﬁse aI'eh @Imgeji‘@ys to
are used f m@gﬂated pur poses. rein, unless

hetde, caodtspeouahshu gstrestmentiang @qurpn@m aretherefose required in

ogc{%t ﬁn gg.nﬂ]tg rﬁkrli—i]i%; s%rfﬂgf o Tilg %a?ﬂu?é’ct&,r? ﬁﬁna}llsg&ap Y, Q:Bhﬁ)g'élt ions

rences

c&ﬁ $ih g8t B OF githglisrobahggent b, dieréford, be ptnbzkim:ag:e ritere
er the environment they can affect_ the healt hég{s type

cmsalm be problemes asseaiatedh #¥jthiBe Bseoft COMMOSIaBYCeRiaRIng
E Igrét%-frgg E?%e'hb %&?ﬁﬁg’larg; & Qbkdher AKEALS vHeR 9f1§ @Hﬁcult to

ause environnental problens for
chn@thapthey adsuised for idesignaBedpurpbseewn ant i - mi cr obi aI
agents that are conmmonly used include organic and 30
inorgani c salts of heavy netals such as silver, copper

Hefeid, ﬁﬂeslnﬁ‘ec' Bortektt BdRhRH YERrwisOXH e xitityTs a EiSendMl it€ fﬂei@ﬁfb
cause problens to the environnment. For exanpl e,

th
tniiciyabesmplexsargimisras surhzasanasomalsn Gedererses §u ORI |3 @ be

1% onc tlhe toxic conpounds enter the environnent
cp g?‘e%i’%’o &%asily broken down and can cause - 2

CONFI RVATI ON COPY WD 2009/ 010749 PCT/ GB2008/ 002436
persi stent probl ens.
Once the anti-microbial agents enter the environment they can affect the health of
life forms that they were not intended to affect. Furthermore, the anti-microbial
agents are often highly stable and can cause environmental problems for long

periods of time.

Other known anti-microbial agents that are commonly used include organic and
inorganic salts of heavy metals such as silver, copper or tin. These salts produce
toxic rinsates, which can cause problems to the environment. For example, the
rinsates of such salts are poisonous to aquatic life. Again, once the toxic
compounds enter the environment they are not easily broken down and can cause
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whe@ehermist ry wit hin m croorgani sns,

O her anti-mcrobial agents currently in use include
antibiotic type conpounds. Antibiotics disrupt the

selectively diluting solutions to destroy or inhibit
the growth of harnful m croorganisns. Although
re effective, it is currently believed
I%ﬂﬁ#ghgﬁgﬁaﬁgy sel ectively permt the devel opnent of
resistant strains of the species that they are used
ainst. . These resistant. strains are then able to

th?fr FHpEdcrobial AR EHTFRPLY HB 158 dnIRdk ABROUh YMS; CrpRaynds.
Afitbotics h@?ﬁg‘[ $hé& Hd DB gcmﬁ{ MnikRRte al&n‘@ d@ﬁ 8le by

uncontro use of antibiotic naterla Sint
seleetiivedyn ndihiting a solutiqso $@ ddestyoy hai rinlgbint thel gmdNthsef |harmful
nedi cal . cont s, ,coul d produc j ni f.i cant -ter
i pEniaey b gt ot e R S v it FRfeny BlveEam:
thdy R%y SHISdtRelydeemnit3hd dev@RpRienfbBresisthat Sl he species that
hghsé%old bl each. Which can be based on hypochlgilte

thay pesr Qlﬂﬁ:dj agamgich These hlyzglp@gtg ﬁtrp@p o3 dtherhable to reproduce

e

wied apd Ql‘ﬂb@iﬁrdlléﬂ Jrsk &f! rﬁntlbmls i ndgteidlt iin rthe Wﬁbebraénvdmnhkﬁﬂ, as
and sanitisation, By "passive control

oppesed ({8 stheisroniralizd B hmedisg] PntFﬁF’eE‘P‘\F/l\g rPIBﬁ%"qet sggréﬁﬁm
%ﬁgﬁ?mggoperty within it 20 even in a dry

I'ronment, so that it does not require a cleaning
regine to be effective at controlling m croorgani sns.

ATREB FTEP GO R CEBab A S ARORBLIe EETYS 1t Taterials,
sﬁ&%ssﬁdlﬁéﬁol@gl%ﬁéﬁ Which (ch# bebsdeainfhyposhibsite JihetotiBiseh

has the di sadvantage of not being effective agai nst
aalhlydmgclalpﬁs)xmie mThessomgtenialsnare @ﬁehtave nesuw‘itteexwuonment for

cal.oni es n devel op,t hat hav

ste o\pagx? eﬁnsue% %\g?vr?f e@f: aterlalg hdoq I { ?or}g?ey long-term
pamrﬁnﬁ%&%ﬁiﬂ%ﬂﬁroﬁ@dtsmhsitmy Byegsdive cb:ﬁltroilii weman eieht
in use. Additionally, these materials are hig réhWH ert

thosubsirate souarsss miprokiglsinfesties opritscan 83 sPMy Rfem
0B & I'HS% %5’&/9!) érﬂ COMRGE dist Abt r!!@]ﬂ} §Q1e7;ﬁﬁ1 Eﬁﬁ‘tﬂo be

I'hven prov es’ an anti-m crobi conp03| whi ch
effeelivesss esntiding fivreggamigmslef i ci enci es. 3 CONFIRNATION
COPY WD 2009/ 010749 PCT/ GB2008/ 002436 The
anti-nicrobial conpositions of the invention may

E'}é ﬁod %?\Loq%él th@ Mgk - of' 'inﬁfeﬁglsaéucﬁf i€ gﬁat@rﬁ‘ﬂ{yo Am&dnium

nce kill rate when they are applied to a surface

compounds that act as lytic (bursting) agents for the microbial cells. This method
has the disadvantage of not being effective against all strains of microorganism so
that resilient colonies can develop that have a high degree of “survivability” to
disinfection with quaternary ammonium compounds so that they need to be
alternated in use. Additionally, these materials are highly water soluble so easily

wash away or can easily contaminate moist materials in contact with them.

The present invention provides an anti-microbial composition which addresses the

foregoing deficiencies.
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W p@o100eNposi ti ons.

and/or they are effective at significantly | ower
concentration of ant-m crobial agent than previously

conprises (i) an anti-mcrobial agent with surfactant
properties; (ii) a siloxane selected fromthose having

’I?-EB@][ @E&%sﬁ& IEO?E fqﬁ'g’)ng §bﬁq{%) grovﬁ{éd%rrg%ldual anti-

mdorobél reffacti andforcm dxﬂnncemkﬂl amd Whani thep apopplied dbveesirface

1 0 thin or co osition f the . .
SPGB ER2o A BIRG  Be EHOL Lol AR Safip o pmicroba
a@éﬁt@ﬁén;srévlex@élykﬂmeé osﬁtktﬁlsconcentratl on of the
components in the final solution, rather it is the

ratio the nunber of nol ecul es of t he conponents. This

atiq: i1 i s
8 b, s ARG g
sdithatére fropereys; t @) us efloxfane rseleCiedi ﬁaﬂnl thosd havingtthe folmulae

BorpSinsth P e ot + R IRTRRITI SRS, A mixtures
tgé'r%fe&rﬁ egl xi SHBRRYIb4; %d%uf)% po@ﬁ%’ltveﬁ 1, nore

r et er abl rom about 80:1 to about 15:1, still nore
preferably 20 from about 70:1 to about 25:1 or about

0:.1, nost er abI bout 40:1 to..ahout 60: .
g, bl o iion goF R Bl © fifvisd R dba btk
MErobRAROAE Mt BNy NHe BénceRARas 61 @B cbhpbndsits ErSthe final
and/or inhibits the growh of mcrobes

sphution,orethga i i i¥kg ratiptide member obmolgckles of Hs ermPonestsysBys
t O r Lgergnglr?fﬁo@&“%é thel the %1%158 nssir} Q@Bn&h{rhted form or

e conposi IOﬂS nvention are

vﬂ{&her i€ inodbdifdte @’ﬁﬁﬂ}Ofo meyzfoom oci dal . A nicroorganism
or mcrobe is an organismthat is mcroscopic (too

smal | to be seen by the human eye). Exanples of

%?ﬁagg r %n E)g thd Ghabtfier Qﬁcﬁl%[écf‘ﬂes fomee: coﬁgoﬂe%ﬁs(‘i)s to the

cteria, algae spores, archaea and
cprpbcit s{u) Mnglem droga absuts1 Qg b tgdnle rpitﬂe;abb{ frgime abeut| ¥yl to

| ul h
By LA S e RS o G0 SNEER Bty
HSNEhSVED TN a{BQEYzy‘@ o2 ABG4OI0T, %oﬁgéfaasmlﬁ%éamo 1 to

Preferably, the conpositions of the invention conpri se
about] 69als fororrempletabori 24:bbi al  agent sel ected from
anti-bacterial, anti-fungal, anti-algal, anti-sporal,
anti-viral, ant i - yeast al and anti - nol dal agents and

BY b 4E@s “drtiemepdbialvbrempaetiar akbypotditor composition that kills

and/or inhibits the growth of microbes (microorganisms). The term
“microbiocidal” is used to refer to compounds or compositions that kill microbes.

The compositions of the invention are anti-microbial and/or microbiocidal.

A microorganism or microbe is an organism that is microscopic (too small to be
seen by the human eye). Examples of microorganisms include bacteria, fungi,
yeasts, moulds, mycobacteria, algae spores, archaea and protists. Microorganisms
are generally single-celled, or unicellular organisms. However, as used herein, the

term “microorganisms” also include viruses.
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conpositions of the invention conprise at |east one
anti-bacterial, anti-fungal 5 and/or anti-nol dal

w@o@n10748 used herein, the terns anti-bact eri BCT/GB2008/002436

anti-fungal, anti-algal, anti-viral, anti- yeastal and
anti-nol dal agents are intended to refer to agents

pedfiAly | RO LS %’Bﬁtgcﬁ} s dFtMnReior &fnprae R tdakt/éhe anti-microbial

m croor gani s do not necessarily kill the_ 10
agehtC sdlentesh fiiosmmentabectarialn estiimash antl-illlg{ﬂh @ntdén@r@btmewral

m Cr oo for '
m‘é‘rﬁas"ﬁ[ag?cg FP%'ImQqulaigSPtﬁ cfléldagenlfr{:Eé \?\%I |{)??eférﬁglg] the -

coipdMiidns f théGheinkian WempiRY addbasp emesaﬁf bdc)(eriaill 4nti-fungal
bacteria and bactericidal agents which do kill

andéurtaptiiraoldalsigpat. the skilled person will appreciate,
the wor d endlng C|dal as used in for exanple
"bactericidal" and "fungicidal" is used to describe
AQGREY Benolt, Ghe kérhds drftiebacrdria, omtgﬁmgslmant)-aslgwl,cmtl -yiral, anti-

yeaRal B ATI-AIRKA IGEPRS ST GRIed (rigre heera T LSt
tak?g%e“thet t}%%)egﬂwe' S smEIPES SnAf nBRgéaeily Ckitle she

I'NC ctericides and t uber cul oci des.
mi%lt@drgnmkxhy an® @gdarive whipingoH ithe myeﬁfvetm@m%g@dﬁ% nThus for
rise.at |east o

exg & PyIEhig the te%mj ?caca'?a? r\]x}gl 1.81: e%tsfs ‘%gilrglhm db]f the growth

o bdcheiadik maySdt thk&dsstly &0 baswH @nddaicter&gamhgemmwmch do
m xtures théreof. l\/bre preferably, the conpositions of

killlacierizent i on conprise at | east one bactericidal,
virucidal, fungicidal and/or noldicidal agent. 25 The
conpositions of the invention are effective against a

AVItHE skle@ GepfonOwilRapraBiate, ithic wodd regdiGe afvidedyas iused amdor

exronis Sostastca oA HBBF g 5 VeSO St ST BEI D g e
nﬁ?crgg?rﬁgm%lg%%@ls ch it P&S! '1" s ﬁlatHeSjé%XEI]cll E‘é%d@n@ﬂl@l 1R%rs to an

ruses suc as H'V-1 (AIDS Virus),
addapahat kitls B)a\itdriasar(d—l‘ﬁﬁ)glc1&ldp1—:€tf¢1‘§| '@ @ \Agenis that |J@Jg fungus.

Adenow He l.nfl ue t
Emﬁ p ctﬁn‘qj%g U(Cﬁ%?)% (%)gg@pﬁ dgs gx eﬁﬁﬁﬂd’eé ?fe¥erably,
thy! Nﬁ?n@rbfe’fh@ NabEdtiod cc?rﬁﬁh%oétalﬁaﬁs oMé ragént se$ected from
COPY WD 2009/ 010749 PCT/ GB2008!/ OO& oiql;mdal

bacaicidal Dusgieite b ra)gicidalc sparicidabi waugidal, yRaginda an
ach%%lfsy egﬁa vl rllilr%%\}}%ﬁelglf n ﬁ\d%rlgt;%rg Cﬂgb?}{ tﬁg l:th?@slt@drﬁ%fqﬁé’ ifveRtion

ectl ous

c B 1dast dn\badteritiBM) vmﬁiﬁ@alﬁﬁmgﬂil[chtm smd/ssinbldécidal agent.
gastroenteritis virus, Marek's Disease;

The compositions of the invention are effective against a wide range of organisms,

including Gram negative and Gram positive spore formers, yeasts, viruses.

By way of example, the microorganisms which the compositions of the present

invention can be effective against include:

Viruses such as HIV-1 (AIDS Virus), Hepatatis B Virus (HVB), Hepatitis C Virus
(HCV), Adenovirus, Herpes Simplex, Influenza, Respiratory Syncytial Virus
(RSV), Vaccinia, Avian Influenza virus, Avian Bronchitis, Pseudorabies virus,

5
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5 Funguses such as Trichophyton nent agrophytes,
Aspergillus niger, Candida albicans,. Aspergillus

wo bawos74Asper gi | 1 us fum gatus, Trichophyton PCT/GB2008/002436

interdigitale, Alternaria tenius, Fusarium oxysporum
Geotri chum candi dum Penicillium di gi tatum

0 n "’Pb‘ﬁ{ Felin
#H%%h§gtéér}8n%e§hg\{%§§%%m§)lse% Tﬁﬁ)&aophyt on in oenr%\?rglst aee ©
leEikemm; i Belsine hpiasrPPeieusd dimfartisusaddavipen abmptracheitis, Infectious

St a occC ur nonel | .a choI Sui s s
BRSO 0 A TPBUIRLE (a2e O a0 i oMistek s
| obacter jejuni, Enterobacter aerogenes,

Escher| chia coli, Kl ebsi el l a 15 pneunoni ae, Proteus
mrabilis, Pseudononas cepacia, Salnonella

rSchot %nr?#f |er elFlrloaP?L nglre%%?toéﬁgﬂes E@:Bg’gpﬁisl fliger, Candida

aIﬂ)Yd&ﬁﬁt Aﬁpe@@lluﬁﬂa@ﬁﬂ | Aspletgithne fimigaius,gEHtlophytomeinterdigitale,
St aphyl occus epiderm dis, Strept pccus fa ‘? al i SP 11
Adernapie o tealls, fEusatms Omﬁf}%y eﬁ tCaHE ;1 enicillium

d%x( g@% éﬂﬁﬁlorﬁ)mﬁ?%st r usoggg %f(%ghﬂg fpichS A ARBRSum,

IS pv citri 20 Aci net obacter
Teiahepdhget ineudigitBer det el | a bronchi septica, Chlanydi a
psittaci, Enterobacter cloacae, Enterococcus
faecal is, Fusobacterium necrophorum Legionella

BQE‘@HMQH |28, Psehiddrfdrad déﬁ[g‘i&)\éﬁ,os Pﬁﬁocd%%ﬁi QuFe@b,| Salmonella
mul toci da, Proteus vulgaris, nmonel | a enterltldls

cMicrapsuis naAgmetqbgetpx i cA¥maneil.si rﬁrawb@cmr&r@c oRIORRgeneS,
mz[@;?%?ﬁ ﬁ]féljurr{ggllifl{ergbac ?iu?qgg%ggs E@Uﬁérféﬁla \é'oﬁr ' ﬁle siella

’he"conposi t1 ons

phélend e Prdteds mreb@fsfmnammg aepma, Bahmneglamohmmueuen
(ATCC 15442, PaFH72/ a) E coI i AéFCC 10536, ECFH6§(U1gﬁna

Setmsmely ()tp(bkl r$alrmlt?éiacu WP ) SerEtE RAPE RS CCRFL 5
d se%PenIaQ XI ﬁﬁ?élfg S‘f‘ierx%g1 %ﬂNS@&%@ St % &Q§3gﬁ1de§mdls

Ureus (inc NCTC 124 ATCC 30
StrgidScuyRBéalis Wtséptod&ﬁs:@easms (VEROEHTE/ E}lstaEﬁt Strepfoeapsus

hi CC 10541, H 65/ Fel CO
PpeseRes 1o SHBIEE, ALATHPIAa? AROPIEPES B et NGB0 Sapen
A%H{efcﬂﬂ@lteﬁ) cal BR8] |B’oxﬂ¥t€ﬂé NMbonttibdphtdH @8amydia psittaci,

ersinia enterocolitica (YE FH67/b), Listeria
Emtenalzpten g sloesas Lﬁmwrmp@)s fagralENATURRRARt N IEOPSCrggiorum,

T e M
vﬁ §,0t E@ﬁﬁ&i@hﬂ usntéMLS; 10839plasmhos palliskptiouoh f i Yeﬂsmla

C 11209), Candi da
enterocohtlca Aeromonas salmonicida, Pseudomonas putida, Vibrio anguillarum.

In particular, the compositions of the invention are effective against P.aeruginosa
(ATCC 15442, PaFH72/a), E.coli (ATCC 10536, ECFH64/a, 0157:H7 (toxin
producing strain), CCFRA/896, 0157:H7 (non-toxigenic strain), CCFAA/6896,
ATCC 10538), S. aureus (including MRSA, (e.g. NCTC 12493 MRSA, ATCC
12493 MRSA), VISA, ATCC 6538, 5a FH73/a), Entercdccus hirea (ATCC 10541,
EhFH 65/a), Feline Coronavirus (SARS surrogate), Feline Calcivirus (Hum.
Norovirus ~ surrogate), Salmonella typhimurium (StFH 68/b), Yersinia
enterocolitica (YE FH67/b), Listeria monocytogenes (Lm FH66/c),
6
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al bi cans (ATCC 1023), Aspergillus niger. (ATCC 16404),
Mycobacterium snmegmatis (TB stinmulant). 5 By the term

w0 a0wbjoraticr obi al agent with surfactant propertPEEGEB2008/002436

(conponent (i)) we nean a material which can kill or
inhibit the growth of m crobes (m croorgani sns) and

S%cﬁ&ogﬁée% heeffifl OBacildser iSuBtiide (ATCRY f ai38),  Bacillus

t ensi of water and other liquids or solids and/or
steardthessoptiks SNCTAL £0339s¢lostridiuma difisile ENCTIG 11399 h Candida

LS used. r particul arl. i AACT PRI .
a]éé’éﬂi Sg\'@é\{?h?@é}sf d%pgfﬁlﬂ ’ d’ﬁ%qrt Ik.giC S 6184& St ﬁfg}cgi)acterlum
sBESRAR(TBWRRllA@) can kill or inhibit the growth of

m crobes and typically when introduced into water

| oner the surface tension of water. A class of

c unds f.hat i [ [ $ .
O
nieh€ a piafG 2 vhiohwan tkilbor inkibiththe gloagh obmicrobgsqumceorgdanisms)

ol B2 (7RG oL URUBLIE SRy BT ELPoR O BFIoE o hepligyids

oPMtidy ! PRILYe s HE QB &RV AMoivEnfth wBRRAMORUséd.€More
ani on. e quaternary ammoni um cations are permanent | K
e

partienladyl, thei aotepeerdbial agentshwith Hufactaheipropestiest nend. ipd

pregi giehtopcan K opgnisigh K eEiin 57 sHEEHES SRR ThiBly when
iR dGANY MR Watkh ollePthdisdFadd Bhdien eMwatexanpl es of

qguat ernary ammoni um conpounds that have anti-m crobi al
properties will be well 25 known to the person of

ordi n skill, in the ar Qi .
et Sorbpongsi o BefllsbiscoaPs P ¥ o T ofR00
agHhs Wadlsuffaétast RogeraEs mitth@p@bént dinaintiowis the alasheficamphunds

Interrupted or uninterrupted alkyl, aryl, alk I,ar;gliﬁ
kagwi i kguateragriy| FRMRPUN (CAFPRERGS: t0 KBAWaronalde) 3hiese

het er V11,0 I | ;

S Ehnglo N ol PR 00 o
apR0pridd Q8. PR GR2GHEH CORMGHumMNeaions gest premangntly ehaeged,

nitrogen atom.farm.a substituted or unsubstituted
independgnt of t{le B?—I o(i1 their solution.

The structure of the cation can be represented as follows:
R
+

R—. N— R

=/

3

2

The groups R;, Ry, R; and Ry can vary within wide limits and examples of
quaternary ammonium compounds that have anti-microbial properties will be well

known to the person of ordinary skill in the art.

Each group Ry, Ry, R; and R4 may, for example, independently be a substituted or
unsubstituted and/or straight chain or branched and/or interrupted or uninterrupted
alkyl, aryl, alkylaryl, arylalkyl, cycloalkyl, (aromatic or non-aromatic)

heterocyclyl or alkenyl group. Alternatively, two or more of Ry, Rz, Rs and Ry

7
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heterocyclic ring. The total nunber of carbon atons in
the groups RlL, R2, R3 and R4 nust be at |east 4.

waypeoai7ky the sum of the carbon atons in the BCDGB2008/002436

Rl, R2, R3 and R4 is 10 or nore. In a preferred

aspect of the invention at | east one of the 5 groups
d. R4 ¢ [ r r hon

n%r E%théx%w?tﬂ R nﬁ%&&gﬁ 51‘1%64 f lelR‘t%tufe% ) 4u1%318§ﬁuted

hetnéaiclic fmgmrae tatalliingter bb narhbm mmsrm e groupSReRHBA and

at Suj t abl tit ts.f Rl, R2
G e Rhrefd- COPUETEGS Rt HE g gt o 61wt Ry Ko
P%f alF&yl 10 DY Rré t wi §9re@érkéﬁ| as%)é’dt kg e mv&ﬁﬁﬁtdt tidts€8he of the

kenyl heterocyclyl, substituted heterocyclyl,
w;isdhl R;L|R3 and R cpntains dromy 8 ko 48 karbon atpyis, Fog expsnnle, s @c3

k subs I
SR O ermﬁ i oy ¥ £ Lo a6 ¥ i carbon
atddhs3, -CN, -NO2, -C2R, -SR, -N3, -C(=ONR R', -

NR (=0 R', -Q(=OR, -Q(=Q R, -O0(=OR,

-Q(CR R")rC(:O)R”, 15 QCR R)rNR'C(=OR ,

S AR o L 9 g o

grov vdoﬂsuaﬂlﬂg/ dfy dikydje spbsfitut€d alkily| alkelyodj csabktytuted alkenyl

etespRvebt ostpstiiedeheisiavt sliblivir Sttt Eepkst v
sﬁb'&ﬁ t @AM, atlll/yla:?p sWbeiata aﬂczﬁrﬁl,earmah@w,bs%hﬁtuiea%qlaﬁvl F,

applied to alk al ken

, et’er oc %*o N'l{
Gy Pr, Lat@Bl aN%IR" r’r@Fa,r I‘é,l RYO2,r éizBr s N -C( O)NR'R",

titu nt S e, K &0
AR vRen P e -RIBKS QBRI S AR r%%s -
GYOR'’Y N O(ﬂ(D)ER' r mtmda")m sahRe -O0=E0NRRI MNRICG@OR", -
25 include but are not I|mted to heteroatons such as
S6RG e O MR e nNR P and phosphor us- cont ai ni ng
noi e ( hosph d r
or oupERe 36, fh ROORE lgﬁf‘é@aﬂ A S R
Hetero3ll, rmyl Idrmrylalkyl caridat iisden amtegensfrsmch taH, BR'tdnd R"
chl or| de, or tom de or iodide and the non
tpgatheg & Orgb?fk'fg’ﬁ %‘”OF‘? Verred quats are those having

0 “ ) lie @l T'aﬁﬁnmjﬁetyi@c clyl
% 889 Oﬁh%ﬁ%mpé%%dgl% 6 V\herg\ﬁg A may be as YOS
cgtelbalhgld anthoalieylany] ard anyladieyl referito tmpsubstitugnfg drerribxd apayve,

f hl lyor i de, broni d di d
BN D ESRA PR ER PR RR RN or e or e

When one or more of R;, Ry, R3 and Ry is interrupted, suitable interrupting groups

include but are not limited to heteroatoms such as oxygen, nitrogen, sulphur, and
phosphorus-containing moieties (e.g. phosphinate). A preferred interrupting

group is oxygen.

Suitable anions for the quats include but are not limited to halide anions such as

the chloride, fluoride, bromide or iodide and the non halide 'sulphonate.

Preferred quats are those having the formula:

(CH3)a(A)mN"X
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bromde), nis from1l to 3 (preferably 2 or 3) and m
is from1l to 3 (preferably 1 or 2) provided that the

wawwoiom and mis 4. Preferably, A is a C6_20PCEGH2008/002436

C8 18, i.e. 5 having 8, 9, 10, 11, 12, 13, 14, 15,
16, 17 or 18 carbon atons or C8_12) substituted or

AP AL LAY hEEs AiHed abSNe ﬁ'rglgﬁorﬁbakxln R/ RP 1eg @Releed

|nterrupted or unlnterrupted al ky aryl, alkylaryl,
frany tldbkige, fhmndg,cﬂaroaﬁdqzd)r igdidaand whiphenate &prefeasily: chloride or

b BB LR S L b L P Sl 1 o
?bfd‘v%e%rthat 40 sharstaf Sid ﬁcis ar pfepdbly,Ne i€® lmgy(bdg @Jlg, ie.

ormula (CH3)n(A)nN' X- are those wherein n =

having 8) §, &.dh, tbrigolhds, Abnomks easbereatpme @1 gbwéuhﬁ%ﬂ“ted
bl t;
R LEHED B Bl MDA e o
uﬁEgltd#ﬂ}mﬂ?ﬁ?d a?&yka%d'l,, a@ﬂ?lkyl coreyelbidicylegrplip Gwhergin suitable
anples o S e of quaterpary a i
SCHBISEIREEE AE REIREIGROTS T HEHORHD G Ro RgPldunn PFEpup A
Iﬁdaé’aﬁy%h%] Antme&r ,l%){ { anmoni um br omi de) ,

r| mst anmoni um br om de,
trimethyltet radecyl amoni um br om de,
[ trimethyl ammoni um br.o

h d .
PEFEPL ETBIR G BF CHRRPOuBH & B (g X are those
Q'%ﬂ REA %ﬁ}% = €|l ﬁ@ﬁ %om)ﬁ@@{d?,'}ﬂ nihy-beZasaledingd abave dnd is

conmpounds A ma @zl be as defined above in relation
prafergbly REs..Reutatithtedor pasubstitutstlyand/or straight chain or branched

%%ﬁ{}):ﬂ?tgﬁ} d or u SUb {%lg%legla'rl %EMM?It %@P@?xaﬁﬁﬁ%srbf%s

t&eY | of uate@ﬂldfw aﬁtﬂoxﬂmu@omﬁenndexamue O%tmra;de (wh1ch is
repr esent a straight chain, unsubstituted and 25

pmﬁoml@a‘tﬂupt ed C8_1rimetylteipdsayammoR_nzy|  gr oufromide):

un S r d
da? Flglngﬁg%&x%nﬁues o? fn?%o trnﬁétgﬁ%?‘tg?? oungﬁlﬁﬁ %rggu =
h@kﬂﬁ@yltrudetﬂﬁhhny:horﬁumdmrmdechl oride and dioctyl

di met hyl amoni um chl ori de. Exanples of the preferred
quater nary amoni um conpounds descri bed above 30

(the g)? gio%EQ)f Qhe E&M‘lﬁgj of mhﬁﬂh ET18;)JANENaK ate those
C aI %enz a

ium halides and aryl ring substjtuted
v@herem{alt #\leand heredf In Bxeinpirepousts o mpyubrias gefined 2bove in

4R B, e LA R BB

ﬁ%%t@&@%@aﬁqlﬁﬁﬁ&ﬁw&%ﬁﬁmﬂkd@r unjnRrrupted alkyl, aryl, or

alkylaryl group. For example, A may represent a straight chain, unsubstituted and

uninterrupted Cs.12 alkyl group or a benzyl group. In these compounds, the groups
A may be the same or different. Examples of this type of compound include

didecy] dimethyl ammonium chloride and dioctyl dimethyl ammonium chloride.

Examples of the preferred quaternary ammonium compounds described above
include the group of compounds which are generally called benzalkonium halides
and aryl ring substituted derivatives thereof. Examples of compounds of this type

include benzalkonium chloride, which has the structural formula:
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wherein R may be as defined above in relation to Ri,
R2, R3 and R4. Preferably, R is a C8_18 al kyl group

w@eoovker7enzal koni um chl oride is provi ded and/BCT/GB2@8/002436

as a mxture of 08.18 al kyl groups, particularly a
m xture of straight chain, 5 unsusbtituted and

uni nt'errupted al kyl groups n-C8H17 to n-Cl18H37, nui nIy
n- ST Eodecyl) n- C14H29 (tetradecyl), and
n- ‘gadec l%h O her preferred quaternary

c

wpound | ude those in which the
benezene rlﬁg Rs |substituted, for exanple
al kyl di met hyl et hyl benzyl anmonium 10 chloride. As an

| Wi R anayebeasdetined abuvedn nélat@pn tb'dh, By,dypind, Ree referably, R

nmol ar- unts of al met h zyI

hen laﬁauapwlped%&@gwug& o SO T AR Ghsed as a
M ydrti6i@a1yofa mbfueX JFDsaighne

nor e aI kyl™ di ne%’h%gg%pgnzy amm}ﬁlaum chl ori des 1%5 arl:gh

uonsbiiutedmng uointgyoptetsalioy] rennyut GeHiCHBY-£1Afa matdy sGohas

Esrithr b G R PRI RLI, O compounas

are used. In these mxtures, the quaternary ammni um

conmpounds may be m xed with any suitable 20 iner
chﬂjrléféfeéfﬁﬂ SquateHRATE rAEEP MY MacmpoRBie %\ﬁ%m@éﬁmﬁmch the

Pl e % FRHARR o Pl Ml £ QIRBACS! Mdlinium
cnlefrder Ak ah kyaraplaj 4 alitterelventadilikg foreraoiple e sn@arsamounts
oRealy D SRzl R, Bleside ] Al el Fbanyy

mﬁlﬁﬁ&;gﬂog dSay e Skeddi Met hyl benzyl ammoni um chl ori de
Kyl (47% C12,° 18% Ci4, 10% C18, 10% O 6, 15% C8- C10)

di nmet hyl benzyl ammoni um chl oride Al kyl (50% Cl12, 30%

4, 17%C % C18) di met hylbenz i ur .
S QOB R S ST F9) O 5] ol chiorides
afll "Rk haﬂ l?zﬁﬁé)"cmgjﬁiﬁd’d oM fofthwlh i @Eis;ﬁlmss&h & ldidecyl
(50% C14, 40% Cl12, 10% C16) di met hyl benzyl 10

d ooy R TONN ChPYIdAmR0B9sed 0749 PCT/ GB2008/ 002436
© 68989-01-5 anmoni um sacchari nate Al kyl (58% Cl14, 28%
C16, 14% C12) di net hyl benzyl
Typically, mixtures of quaternary ammonium compounds are used. In these

mixtures, the quaternary ammonium compounds may be mixed with any suitable
inert ingredients. Commercially available benzalkonium chloride often contains a
mixture of compounds with different alkyl chain lengths. Examples of

commercially available benzalkonium chlorides are shown in the following Table.

CAS Number Chemical Name

Alkyl (61% C12, 23% C14,11% C16, 2.5% C8 & C10, 2.5%
C18) dimethy! benzy! ammonium chloride

Alkyl (47% C12, 18% C14, 10% C18, 10% C16, 15% C8- CIO)
dimethylbenzyl ammonium chloride -

Alkyl (50% C12, 30% C14, 17% C16, 3% C18) dlmethylbenzyl
ammonium chloride

Alkyl (50% C14, 40% C12, 10% C16) dunethylbenzyl
ammonium chloride

137951-75-8, |Alkyl (50% C14, 40% C12, 10% C16) dimethylbenzyl
10

61789-71-7
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amoni um chl ori de 68424-85-1 Al kyl (60% C14, 25% C12,

15% C16) di net hyl benzyl ammoni um chl ori de 1Al kyl (60%
W@1009/080% C16, 5% CU, 5% C18) di net hyl benzyl BOTOBROIRN002436

chlori de 68989-00-4 Al kyl (61% Cl12, 23% Cl4, 11% C16,

3% C10, 2% C8) di met hyI benzyl amoni um chl ori de Al kyl

1.0 ..0o1.9

172, Lo /O L,J.’-|- 70 . L,J.O “70 L,.LO) . UI Ilb‘l Ilyl UBIILyI
6%? r#m . $fm %cé’(‘ﬂ’mﬁﬁ % C12 2306 C14, 11% Cl16_ 5%
C8, C10, c1s;x1kyd:|(3e%@nm%;ﬂlsammmmmahylbmym (65%
Cl2, 25% (d;ﬂmom%é}ﬂ@)ldsjl met hyl benzyl ammoni um '

6§££Lrgsiq;lebgﬁ (éo J@ % G TSR Qu&{‘%‘%‘%y 12, 25%

Clda, 79165 di net hyl benzyl amoni um
chl ori de AlKyl (09%0@1 €130% Mﬁﬁ% CE’,/dS%‘L618) dimethylbenzyl
di net hyI bemmbnﬁfﬁmﬂdvmue chloride Alkyl (93% Cl4, 4%

€12—3%C 5 ATIED T O
6B -85- Jﬁ%yf}g” éé%“%/’ﬂlﬁ) 83301 24 G oy
benzyl anidiit °f8‘§?5% Cl4, 3% C12, 2%
C16) di met Ayl (mmwlz,aammmml%mm 5YeC18) hiyrdethy Ebenzyl
Al kyl (9503&6111113%1@6;2(16 2% C16) -di-met hyI benzyl

16) di met A ggﬁé@%waﬁﬁ%ﬁM@ﬁ 35 CERYETH et

cunenyl af orflenet hyl i sopropyl
benzyl ammikyl[esehCop, 8% CAukyI%E8%) GlasthydBohzyl
Cl14) di mat r%hnghﬁg;mg)wzyl ammoni um chl ori de:

71011 Al Loyl
I NS/ SIS TG LA ST U GIT i as iamay
ammonium chloride

Alkyl (67% C12, 25% C14, 7% C16, 1% C8,C10 C18)
dimethylbenzyl ammonium chloride® -

Alkyl (90% C14, 5% C12, 5% C16) dimethylbenzyl ammonium
chloride

Alkyl (93%C14, 4% C12, 3% C16) dimethylbenzyl ammonium
chloride :
Alkyl (95% C14, 3% C12, 2% C16) dimethyl benzyl ammonium
chloride

Alkyl (95% C14, 3% C12 2% C16) dimethyl benzyl ammonium
chloride dihydrate

1Alkyl (95% C14, 3% C12, 2% C16) dimethyl benzyl ammonium
chloride monohydrate

|Alkyl (C14, C12, C16) dimethyl berizyl ammonium chloride
Alkyl dimethyl cumenyl ammonium chloride

- |Alkyl dimethyl isopropyl benzyl ammonium chloride
Alkyl(68% C12, 32% C14)dimethyl dimethylbenzyl ammonium
chloride

Alkyl* dimethyl benzyl ammonium bentonite *(as in fatty acids
of tallow)

122-18-9 Alkyl* dimethyl benzyl ammonium chloride *(100% C16)
122-19-0 Alkyl* dimethy! benzyl ammonium chloride *(100% C18)

Alkyl* dimethyl benzyl ammonium chloride *(40% C12, 40%
Cl14, 20% C16)

68391-01-5 Alkyl* dimethyl benzyl ammonium chloride *(41% C14, 28%

68424-85-1

71011-24-0

68424-85-1

11
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of tallow
chloride *
W@ 2a90/010TH9 C
di methyl b
C14, 20% C1

122-18-9 (Al kyl* di net hyl benzyl ammoni um
(100% C16) 122-19-0 Al kyl* di nethyl benzyl
hl ori de *(100% C18)
enzyl ammoni um chl oride *(40% C12, 40%
6) 68391 01 5 Al kyl * di net hyI benzyl

CODYV\DZ

ni 1
TOTIT \JI'I[ \JIII \val

A0/ -4
CONFHRMATHON

@é/zoi%ﬁ‘gpg‘%@%os/oomsa Cl12_ 19%Cl18

£Z070 J.J.

12% C16) .
*(47% C12,

ONAL. 2D L

AlkylAldigtéthylcbenes] ayimdrtmn chloaidathi 19nGIR] w%dé
184 5%1é5-Ci3%0 1095 0,500% £98) C18, 10% C16)

U

80 %é3/55612
8@ 304-501- 5

4dlsx!* dispethy 'lcbl” ; ”e”cﬁ d%}”@@”‘é A 9@%
CAFKEIY%CHGH%;I%% benzvl ammnl/umﬁl oride

95% C16

Cc12 1£n/ f‘

zQ1-5 arrmmuum%rmczr 5%601*8()55%

2090 dirhdihy PRl hnrBdmifh &hlodlde yH(35%iCT6; DY
016, 27% 68391-01-5

| == oy any

6‘8‘5@1@61 ge *

benzyl anmm

- UI HEL

thijpeng gﬁw FlopTeatos, 4
%orﬁl&r 24LI 5000 le}‘ﬂ S50 (‘12?%/?%6\ '

68424- 85- 1|
*(60% C14,

[-YaaazaYall ||m r\

| diméthyEsdnyy] daenonitmaiiopide s 8% 1G4 2806
%ﬁ %01129% C12) Al kyI * di met hyI benzyl

T oI

C18, 5% ClL
anmoni um ¢

Y e R e R CR S

larﬂ%"éGl(ﬁel% Cl2,23% Cl4,-'11% C16. 5% C18)

F 68989- 00F
68¢21-86-C12,

_dinethyl-b

1A dehkthy DheiBy hmbaamOhlBEOT6 0 Cll4, B0%ede
4% 16941211916, 3% C10, 2% C18) Al kyl *
n_l” MIIIIUIII ulll ulll UI I L{C

SR,

Y dimegbyh "@:?]‘* el ‘;d*%.
2?54125%8@2&15 6CE4, 10% C16) Zﬁ? %(ée

68391-01-5

Alkyl* dimethyl benzyl ammonium chloride *(61% C12,23%
Cl14, 11% C16, 5% C18)

68989-00-4

- |Alkyl* dimethyl benzyl ammonium: chlorlde *(61% C12 23%
|C14, 11%'C16, 3% C10,2% C18) »

Alkyl* dimethyl benzyl ammonium chloride *(65% C12,23%
C14, 12% C16)

68424-85-1

* |Alkyl* dimethyl benzyl ammonium chloride *(65% C12,25%

C14, 10% C16)

68391-01-5

Alkyl* dimethyl benzyl ammonium chloride *(67% C12,25%
C14, 7% C16, 1% C18)

|Alkyl* -dimethyl benzyl ammonium chloride: *(67% C12,25%

C14, 7% C16, 1% C8, C10, and C18).

Alkyl* dimethyl benzyl ammonium chloride *(67% C12, 27%
Cl14, 6% C16)

- |Alkyl* dimethyl benzyl ammomum chlorlde *(68% C12,25%
{C14, 7% C16)

Alkyl* dimethyl benzyl ammonium chlorlde *(90% C14 5%
C12, 5% C16)

68424-85-1

‘|Alkyl* dimethyl benzyl ammonium chlorlde *(93% Cl14, 4%
|C12, 3% C16)

68607-20-5

Alkyl* dimethyl benzyl ammonium chloride *(95% C16, 5%
C18)

Alkyl* dimethyl benzyl ammonium chloride *(as in fatty acids of
coconut oil)

Alkyl* dimethyl benzyl ammonium chloride *(C8-18)

12
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whemw2gplo7anmoni um chl oride * (6.7% 0 Cl12, 25%

68391-01-5 Al kyl* di nethyl benzyl ammoni um chl oride
*(67% Cl2, 25% Cl4, 7% Cl6, 1% C18) Al kyl* di et hyl

Cl6, 1% 8, C10, and C18). Alkyl* dinethyl benzyl
amoni um chl ori de *(67% C12 27% C14 6% C16) Al kyl *

-errethy ",‘ garmphram chor uc G890 €12, 25%
Cl4, 7% Cl6)A W H&ﬁ‘?ﬁ?ﬁ?%ﬂf"c}? " (po%e
*(90% C14, Cé% IS )85 1 A kvl * di net hyl

benzyl aml}!ﬂkj&lmd@rhétﬁyl ngfl(a&&%ﬁaﬂa iod Hky B ZmideE(®)2,
68607- 20- 5@%|4k¢|1§) ﬂu(mg@ mm iq,qnzalG)ammnl um chl ori de

L OR0L 1A 1.0\

hl 70 a/J.U, dHn?téYf éep%lgl IIL‘, Ty 1 UJ:‘IIL&I 1 lll,pé 1Tl
gi nrgltr Ihy|e b ﬂyf’lérﬁMnﬁM%ISO/? %)aré?ecs 18)}8%1(.;2 A W

CONFI RVATI (Al {ORY d 9166225 dihethd Paritab hiubr 6 02 63% C18,
Al kyl * di rrtggbg;ytl@enzyl anmoni um d| ehI or oi socyanur at e

* ( Ron/ 1.4 AV VAN ol WAl adaVA

Yo—EH4y; u Yo-C16—6% 4% b_l. *—drmethyt
enzy|_amiHRYATe Y] EmgRb AR, ClaC1g)

5§§(§§9:@,.9 Cl:BT(mms £§16) AI kyI * di net hyI [ sopropyl benzyl

72&29‘2%_‘;2565&%? h?@ P oS O 5 PO

C18, 33% K& 5%@% I benzvl ammoni um chl ori de

55963- 06- 9| et B5nyl AABdGerafedIalRvakikytohiumetaticn

bhepzyH—anmmapomchto OU/OL,J.-LI- 30%, CI6, 5% CI8,
7§§/i- rﬂ) Di —'1n ldl‘)rg %1 m glnb Pglllq oW ;

1664070 Dodecyl dlmethyl benzyl ammonium chloride

Dodecylbenzyl alkyl (70% C12, 30% C14) dlmethyl ammomum

87175-02-8 chloride

N-Alkyl* dimethyl benzyl ammonium chloride *(57% C12, 18%
Cl14, 8% C16, 6% C10-C18, 5% C8)

139-08-2 Tetradecyl dimethyl benzyl ammonium chloride

Tetradecyl dimethyl benzyl ammonium chloride dihydrate

It will be appreciated that a single CAS number often refers to more than one
blend or mixture. A CAS classification for commercial preparation typically
covers blends comprising specified compounds in amounts within defined ranges.
The compositions have the CAS numbers quoted above are only examples of

compositions having a given CAS number that may be used in the present

invention.

Suitable quaternary ammonium compounds in which R!, R?, R R* are interrupted
by a heteroatom include domiphen bromide ((Dodecyldimethyl-2-
phenoxyethyl)ammonium bromide) and benzethonium chloride
(benzyldimethyl[2-[2-[4-(1,1,3,3-tetramethylbutyl)phenoxy]ethoxy] ethyl]

ammonium chloride).
Other quaternary ammonium compounds suitable for use in the invention include,
but are not limited to, alkylpyridinium compounds, such as cetylpyridinium

13
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17281-04-1 Dodecyl dinmethyl benzyl amoni um brom de
1139-07-1 Dodecyl dinmethyl benzyl amoni um chl ori de

w@Zw95102 8 Dodecyl benzyl al kyl (70% C12, 30% EIH{B2008/002436

di met hyl ammoni um chl oride N-Al kyl* di nethyl benzyl
amoni um chl oride *(57% C12, 18% Cl4, 8% Cl16, 6%

1 586 \ I petdy| hBaRAN;
cﬁégaér% %rrlrﬁlcﬁﬁlc%)ljd% %e% %ﬁe&?ﬁ%@qngfh%}lcgbgﬁz?¥ gm’mnllum
cepauridde di hydrate It will be appreciated that a
singl e CAS nunber often refers to nore than one blend
or m xture. A CAS classification for comrerci al

gle@ bt fRtsCRhicH m#BOYE 1§edbineihe préRaDirivehtieh are listed
speC|f| d conmpounds in anobunts w thin defined ranges.
b&lo¥he conpositions have the CAS nunbers quoted above
are only exanples of conpositions having a given CAS
nunber that may be used in the present invention.
c&gut(ﬂ@irﬁ(muﬁtder nary ammoni um conpounds in which R,

., R4 are . interrupted 1o by a heteroatom i ncl ude

C@W}fsmu@r%wra@e (( Dodecy! di net hyl - 2-
cﬁﬁ%@sﬁﬁgﬁﬁ&ﬁ}%ﬁ%ﬁimﬁwﬁb de) and benzet honi um
C ride _ _ '
S(daeizonlivin @dryde] 2- [ 2-[ 4- (1, 1, 3, 3-t et ranet hyl but yl ) phen
] et hox hyl ] ammoni um chl oride). 15 O her
Zﬁﬂ}é{ C&‘E}?Wya(ﬁ‘ﬁ’om um conpounds suitable for use in the
igg. i nclude, but are not linted to,
yl pyridini um conpounds such as cetyl pyridinium 13

Dm@hmtﬂwnmt@m#tW1m wpeyianmparepklotid?:002436
}fhl or i %nd bri dged cycl ic am no conpounds such as
um conpounds. O her exanpl es of quats

OMHHEd)nﬁfﬁmﬂtﬁ*lased in the present invention are |isted
bel ow. Cet al koni um Chl ori de Cetyl pyridi ni um
C@mldime&éﬂ@%‘@awom‘%m HY¥: Anmoni um Chl ori de 10

Tﬁgr?kallzlfom um Chl ori de Zephiran chloride (R);
Cetyltrimethylammonium bromide

Retarder LA

1-Hexadecylpyridinium chloride
Glycidyltrimethylammonium chloride

Benzethonium Chloride CAS 121-54-0

Cetalkonium Chloride CAS 122-18-9

Cetrimide CAS 8044-71-1

Cetylpyridinium Chloride (anhydrous) CAS 123-03-5
Stearalkonium Chloride CAS 122-19-0
Cetrimonijum Bromide CAS 57-09-0

Particularly preferred quaternary ammonium compounds include benzyldimethyl-
n-tetradecyl-ammonium chloride, benzyldimethyl-n-dodecyl-ammonium chloride,
n-dodecyl-n-tetradecyldirnethyl-ammonium chloride and benzyl-Ci,-Cjs-alkyl-
dimethyl-ammonium chloride, benzyl-cocoalkyl-dimethyl-ammonium chloride,

di-n-decyldimethylammonium chloride.
14
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Hyam ne 3500;
Di i sobut yl phenoxyet hoxyet hyl di net hyl benzyl amoni um

waekdoonidey Hyam ne 1622(R) 15 Cet al koni um Chl PCT/G82008/002436

Cet yl di et hyl benzyl ammoni um chl oride; Triton K 12;

Cetyl trinmethyl ammoni um brom de Retarder LA 20 1

- Hexadecyl pyri di ni um chl ori de :

A ycidyltrimethyl anmoni um chl ori de Benzet honi um
AGlekamp e fGABItdIAE nhdtule is Obaqiattohiftom Mson QuatsASomposition

122-18-9 trjm CAS 8044-71-1. 25. Cet.yl. i di ni
e R R
CIIBHE | HectiiASmb2R BroniGat CHiGHIY, Wil Bigi(de;, G8%; 0> 090%,

Particularly preferred quaternary annmoni um conpounds

cm?o%a aeihnethzlybamrzwemgapmusocfﬂoqi@ by g RGIHALS (i amounts
oride | di haol, - - - ' . i
of fogutyp' DA e e i PR e REtIOETL 100103 et

s)C12- C 16- al kyl - di met hyl - anmoni.um chl ori de,

benzyl - cocoal kyl - di met hyl - anmoni um chl ori de,
di - n-decyl di met hyl anmoni um chl ori de. 14 CONFI RVATI ON

Afoth 93 {)&’&r (4 RG89 WAd3Eis i
Sul X%%@ea_%m xtur g 5 S aﬁhqﬁ??r) /ig)f rom 1%&?%2&%1%;?'8&?366@1
dissting o saﬁumd S@ugcmhmrl ijdsi rideoyt Wimetbyly lavimomitm | chlomdmi diaetyl
chl oride, didecyl.di methyl Ju Lord de,.di ac
A ey g Cnaok ke S0 rodos sy
bé{}% cRlofidS in ABMundi JTEb N ¥tank262Y01050%D0O.0052 3% @003B5%8 8nd
active ingredients (in anounts of for exanple 3.0%
0.D1506% tespostively, MiDRKXWSHRYt incre ingredigntn- 90. 0% i nert
i ngredi ents). Another suitable mxture is Mquat(r)
615 SRTU which is a mixture of octyldecyl 10 dinethyl
ARBIRRRIsUAKIA Inikiuge is Segeetylddinmtig | anamomininunhlotitigr didetyl
dioctyl dinethyl ammmpni um chloride, and aLI(yJ (C14,
disashylGremonigy, cldedde, 1ddgeydidipethy) ammonium ¢ oride, and alkyl
(Cis, 50%; Cya, 40%; Cie, 10%) dimethyl benzyl ammonium chloride (0.0399%,

0.01995%, 0.01995%, 0.05320% respectively with 99.867% inert ingredients).

Examples of other commercially available anti-microbial agents with surfactant
properties include BAC 50 (from Thor biocides), and Nobac (Benzalkonium

chloride, from Mason Quats).

The anti-microbial agents with surfactant properties that are used in the present
invention are not limited to quaternary ammonium compounds. Any suitable anti-

microbial agent with surfactant properties may be used.

Other suitable anti-microbial agents with surfactant properties include anionic and
cationic surfactant materials as well as amphoteric materials. Examples include
quaternary bisammonium surfactants, alkyl betaines, alkyl amine oxides, arginine-
based cationic surfactants, anionic amino acid based surfactants and mixtures

thereof, for example a mixture of alkyl betaine(s) and alkyl amine oxides

15
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benzyl chloride (in amounts of for exanple 0.01050%
0. 00525% 0. 00525% and 0.01400% respectively, with

wOA09880@®0 i nert i ngredients). 15 Another sui tedi/6B2008/002436

m xture is octyl decyl dinethyl anmonium chlori de,
dioctyl dimethyl ammonium chloride, didecyl dinethyl
A%rrg&?l&ﬂ o‘fgi EEﬂaﬁﬁ ng A 1§|sliﬁ(zible €61 fse ﬁo%e frisent Mtlon is

1 enzyl anmoni um chl oride (O
M)ao@dEQUﬁ% (mﬂatg@a%m OVieds320bemieslpEotripery)y WMacht 9§1t336ﬂ%

caafiraOe e i ePPRPBE Y e BreRRT IE b

properties include BAC 50 (from Thor biocides), and

Nobac (Benzal konium chloride, from Mason Quat s%l The

Aanexample rofpinaplklgaming oxid vehiglr i suiteblepfos et ingthe (migsent

are.used,in_ r

R FoMedey R CPE avalibit REFIMEMN Tufenlloh CHMRSS, <

30¥%csodiioal of agémccly\) dndspropylclimethyparojpe oikidesn magerbe

used. Ot her suitable anti-mcrobial agents wth

surfactant properties include anionic and cationic
r t f - S %émsll%lﬁf IsGr AR prapérties
aﬁ%ﬁ‘té"ggu nﬁ?ﬁf dfad:}%% %ﬁlaltﬁglrrér)]bé?ﬁya i sanmoni um brep

demroa«ttmms ,may fog| udsdtasi newponenk (i) wnithee copaytons of the

i.ni ne based cationic surfactants, anionic am no

1%"(? Hohased surfactants and nixtures thereof, for

exanpl e a m xture of al kyl betaine(s) and al kyl am ne

oxi des 15 CONFI RVATI ON COPY WD 2009/ 010749 _

TherneBR0ORI0aReE (i)AFillesanperending HnBctumnbes offacters, sych as

(55 R R ob PR FolbRich! SREMe DRRIRE Wricdund(BF Alds ks
chimpandnt ).V tra CG conprises 30% coco (C12)

am dopropyl dinethyl glycine (betaine) in water. 5 An
exanpl e of an al kyl am ne oxide which is suitable for

8 Qanl t ibbdnkin GROh
P PSSR OO iy s il gy e

hsoxlngt i on dfe coco fodugye ani dophOYUPIO@ HBNI(CRi.ne  and

el Sk Breatnaon Shaf o e vy By o5 o 11924 e

p?i&@faﬁl beshhahevie 48Yndke ptFaablgSrdaie TR 8e fiir eédn)lplem g be 1,
onpositions of the invention. The anmpunt

%amdnéni' & 19) 1QV|1I1I01’\/13r ?Pé@é‘é)h&l%g G- al h?ﬁ?rﬁ}%Fer’&fS are often

such t he lghi o
%lf% ‘?he paratsl c V}dgﬂgﬁ%gun%gﬁg gdlg%s h15©ggpn'ggn62nt nd
({)élif)meﬁlyblﬁy&ﬁﬁﬁ)xahastra@eetnﬁ@y m@e naterials arotipesistloamss ofd

he present | nvention are (&
cyclic siloxanes are typically not used in thls invention. These materials are

typically liquid at ambient temperature and pressure (e.g. about 20°C at

atmospheric pressure).

The siloxanes suitable for use in the compositions of the present invention

typically have a molecular weight of from about 100 to about 2000 g/mol,

preferably from about 148 to about 1864 (such as from about 162 to about 1864 or

about 148 to about 1528), more preferably from about 148 to about 1000 or about

976 (e.g. from about 162 to about 976 or about 148 to about 808), such as from

about 148 to about 680 (e.g. from about 162 to about 680 or about 148 to about
16
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having the formulae (H3C)[Si O(CH3) 2] nSi (CH3) 3, and
(HBO[SI QCH3) H nSi (CH3) 3 where n is an integar, of

wo cawo01078D 24, nore 20 preferably from 1l to 12PErGBaWS#002436

preferably from1l to 8, for exanple n may be 1, 2, 3
4, 5, 6, 7, 8 9, 10, 11 or 12, especially 1, 2, 3 or
5 ISR Ay 5608 CLERORAS: 1810 b b
ab@mnyﬁmmahthQE)05|onanes respectively. These
materials are |inear siloxanes and cyclic siloxanes
are typically not used in this invention. These

BB les %f%ré&ﬁeiéou)»amwlmdxhﬂw ede &Exa’iﬁ%’lhﬂﬂtsﬂoxane (CAS #
t enperat ure and pressur

1871#6sPh ezctameﬁryétwm@pe %ﬁff\%%ﬁ d%ﬁés?)s Lﬁeﬁ%m?téylreémﬁ@@ne

(b5t TR R LSRR (CREPET DS o Thee

)dﬁm@tﬁ?@ﬂ@idﬁ@i , coxfksporef ertabl yhef r crongdoands 14& t dormula

ch as from abqu 0 about 1864 or
(Hb@lﬁsloiﬁ:élﬁz Sg(@&;}s, Whergin n nﬂrév %‘?“éf‘é?eél?ﬁ Velom about
148 to about 1000 or about 976 (e.g. from about 162
to about 976 or about 148 to about 808), such as from
TabsuinatbAilstare gbreudllyodlfo (eongly hy@npbmiwt ByemlSt we atrdude the

680 or, about 14 about FIR
mgsy B1eH 8 Wﬁégﬁﬁg?o‘&%ﬂis%f Wass t%l%lggrg}lw tially
BB Re #Fafep BYAUE te3BsuBstantiall Qﬁﬁoﬂlﬂﬂ@ﬁn hagert omwel hie}ﬁi that

384 or about 148 to about 328 Exanpl es of preferred
thp olayerial mmitallyshasox aplubilily @f Hessathan I%%t’ 1908 vegm Ak 20 Eagnd

shpReP g PrEn shrhgt tbt depi AT SRR Rb g, Jog, than

nRhchy fneskapld lessathen 0 TAB 08g Ivhterf8.g9kss fhar9e1g/100g
(‘pol y)di met hyl si | oxanes correspond to the conpounds of
waermula (H3C)[SIQ(CH3)2]"Si (CH3)3, wherein n = 1, 2,
3 and 4 respectively. 10 These materials are generally
al so strongly hydrophobic. By this we include the
TReailogariel athith niag beeysed lie (tha‘ ccnmpcr;mtms of ¢he imyentiorappidaily

tsel f tantiall
begs 1 ViscRTant et porsieoiu abdtn (ol Sestiidies e fpperic
p%&%%ﬂfétadbow ph c@ Cbbéf&@&y%&ﬁ'dwhﬂ 0 RYto0fboie 26. tIh-aﬁrred

wat er at at nospheri c pressure, such
sdsxdnes i;avdwarWSIcgdlt.bOEfgﬁthaé)put 9”5 éf) @baw) § centistokes.fag .65, 1,

o oot e Riss R BB R LT Bt P o anes

whi ch may be used in the conpositions of the invention

typically
The siloxanes used in the present invention, due to their relatively low molecular

weight, are relatively volatile. For example, they typically have a boiling point of
less than about 120°C at atmospheric pressure, for example from about 100 to
120°C. Hexamethydisiloxane, for example, has a boiling point of about 101°C at

atmospheric pressure.

The siloxanes described above may be used alone or in combination. Many
commercially available siloxanes are provided as mixtures and these can be used
in the present invention without the need to separate the components of the
mixture. Details of commercially available siloxanes which are suitable for use in

17
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have a viscosity of fromabout 0.1 to about 100
centi stokes at atnospheric 20 pressure and at about

wQe@o@o1gnef erably from about 0.2 to about 20. RrEGBRI08M02436

si |l oxanes have a viscosity of fromabout 0.5 to about

5 centistokes, e.g. 0.65, 1, 1.5, 2, 3 4, 5, 6, 7,

8, 9, or 10 cen tokes or from3to etlst
theh e CUPPRSILITE s ?fts i nVREHYY e88nt Seitnv%‘ﬁtl g?} eﬁ%;?’le, a
Bk Eledcb¥@k¥cth. e RRn8SY | fifre_sfroned.lghtl, are
elatrvely volatile. For exanple, they typically have
a boiling point of |ess than about 120C at

F%}Zm’s her@%@ge urethr£ rfoxﬁxﬁ%’brem&eoé%ﬂﬁ%g o0 $Qd._1f

% oXane, 't or exanpl e I ng

aReBinafibn abgl&xaﬂ&hs Qsatl the atat@mphmey be psedsiniaqeal @Glifferang
si | oxanes descri bed above rrag/y beg\t&sed al one or

AL A by SsslaiBPBOT RBRUfla ST e
r?? We%lg ofSadll §1§CH{1 n?a?'dbet NRSAnkAOtRe suftdble rhfiod Man
W t hout

ntion he need to separate the
té‘rﬁﬂnﬁnﬁﬂhs ambutither by weighteof thettatal smoantcehpiaxenes) |when a

Bt s Sk SRR B4 B By

1td@eto°99'ﬂip‘?§drte 'pﬁﬁ@ra ﬁd}ﬁ 9k 3uB 159 orBexanpid fromt 1,0:900to 90 10
eéxanple, at / www. cl ear col 2r oduct s. coml snt?caﬂla
o Bome2575 n@aﬁ@é Fiarlexample, eeappnEnaion o hexemsthyleiyloxane

five.or f

GSWB}ehﬁ'#{FIBﬁO%Pe & PE&Rah sls‘ili é%&g&g gj%fl @X‘rlrgt?ne ?Slgéjtslser%ayo;ée
pQﬁchﬁ?@oﬂanﬁﬁ@@bo Erldﬂsflfeeaimﬂgyldsﬂoxmles pctEmethylteisilixane in
each sil oxane may be used in equinolar anounts or the
agatbuof 9By wei ght of each siloxane may be the samne.
O her suitable. ratios (in terns of nolar anounts or
by. weight of the total anpbunt of siloxanes) when a
It prefrredl aspsot 6f the smreesomtocusasadixtun gé twe ONTOId sitpxames.

to 99.9:0.1 f 1:99 t.0

Theere ph ey BT 99.) heemae Builgfind ol elhety FRfSiape i
1c%%rl§3>ref9ﬁeér°m 25:75 to 75:25. For exanple, if a
nbinat'i on of hexamet hyl di sil oxane and

octanethyltr|5|loxane is used any ratio described

Iggﬁrﬁowggltlﬁgféﬁépﬁ? e s f%{)hé ﬁxlé{e?iralscﬁmgﬁ%ﬂl@ﬁnes typically

I Sl Oxane oct amet y trisiloxane
dofhpriSes’ Réh®@. Dfo 99856 SzSleghtlcff the rtafagrouet ofisifpeenesodf each

the i nvention to use a m xture of o

stutheoﬁeshesgcondm@i (15 Shconh b BTN Gpm | (0 98 % weigh

oggﬁ apt% q.fn? Wﬁesamea‘eﬁto@% Ayt tdebsid, Qxanird Siloxanes,
G FCU A y pre err

more preferably from 5 to 90 % weight of the total amount of siloxanes of each of

s
Jo|

|

the first, second, and third sﬂoxanes, for example from 10 to 80 % weight of the
total amount of silicone material of each of the first, second, and third siloxanes,
such as from 25 to 50 % weight of the total amount of siloxanes of each of the

first, second, and third siloxanes.

If the composition comprises four siloxanes, the total siloxanes typically

comprises from 0.1 to 99.7% by weight of the total amount of siloxanes of each of

the first, second, third and fourth siloxanes, preferably from 1 to 97% by weight of

the total amount of siloxanes of each of the first, second, third and fourth
18
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wo eawan719 to 99.8 % by wei ght of the total

20 If the conposition conprises three silicone
materials, the total siloxanes typically conprises

si | oxanes of each of the first, second, and third
silicone material, preferably from1 to 98 % wei ght

s@6xanBE ﬁl&teabreﬁéméwﬁ&ﬁ Sid @%MNCHy feiSACH Of b dnidust of

second, | oxanes, nore preferably fromb5

stloxa@es %mhg)lﬁtheoﬂirSt lsecondy fairdan@fnnrtlosﬂosamxﬁm @xargple from
Qf .25 t fol f St secon nd t il

1G35.40% of Pttt o415 ot ARt ABerken of e o AERES b e

tisitd AsPRRrthBi16%4drRs, sath @@&bn010 f&lﬂ)%lby&f/mgﬁt%ﬂlﬁd totalinount

third siloxanes, such as from25 to 50 % wei ght of

of itoxepes0f capofithe Sitstsserondaeind o fongth sirxapee first
second, and third siloxanes.. 30 If the conposition
conprises four siloxanes, the total sil oxanes

If hé cadmhpositivameomprisesf fiven ildxahes, Othe 7 %thly si/le:kaglhs typically

t he total anount f silo f h of
CEBEHE Ha D1 FomR S BEMEAELE P e driel avpg og saaapes pEtich of

e ﬁ%? /geggrhd’\qwtfogﬁh ahll eﬁﬁlpglﬁlxaﬁ&n lﬂ)?éfel‘af)lysfrl)l%xﬂﬁ@$6% by

eac second, third d fourth
WEGHYE [ORIMET 10BN aBORMt VESIRO@O¢0ADRLH qﬁ@w fmmsmbzm fourth

b b R e R A S L

05200 Rhes (0T datlh ATAhE Guét! RedintO XA Foude ang XERTP sitotanean for
10 to 70 % by wei ght of the total amount of siloxanes

e&melacﬂ’@n@ﬂ 0 ¢n60%i ysweighieaf dhritotal pmougt efndloxegs of each of the

i.l oxan f
o, SO S 5 i A E Y108 1R o
t&elc ambuntt &f Eilbxanes bOwadH ofithoxastesecont], thirmd, cfonph)sanntll fifth
conprises five siloxanes, the total siloxanes
stgisnesl |y conpri ses fromo0.1 to 99. 6% by wei ght of
the total anmount of siloxanes of each of the first,
second, third, fourth and fifth siloxanes, preferably

roml to. 96%
156 O P Y, 8y 48 Ul e bt 3bnRD pBlen i
San@blélpfoﬂda @ﬂ\bemsamehldenbuteaqathelumhéq/ td,reaet; alohdl, %stbys,
ght of the total FDUH&? of sil oxanes of each
hyqi,r@xy pnd glycalesstsrgy PolyRisapd ketomes. Rnd myxires{hereot ox an es
for exanple from10 to 60% by weight of the tota

amount of siloxanes of each of the first, second,
Suhable ,alcbhmls tishe hacteg) bfii anemos litdted e sstraéght lor daneBed: ehadm Gy to

et ey o B! Hiredd rbupER o AR ofBE of

%ﬂaﬁeﬂaﬁ%ersmeb&m ogctum1 Ofertt tarlol VRSbuio ; GRiXkUreE of
a pol ar sol vent, conponent (|||? Sui t abl e pol ar

bywholisemers Acinethii!- 1 hutanak a-neatanp}, mix@ersted pepiapelisomers and
amyfzci)l 8hosl (mn&ur% %1somers) and mixtures thereof.

Suitable esters include, but are not limited to, methyl acetate, ethyl acetate, n-
propyl acetate, iso-propyl acetate, n-butyl acetate, iso-butyl acetate, sec-butyl
acetate, amyl acetate (mixture of isomers), methylamyl acetate, 2-ethylhexyl

acetate and iso-butyl isobutyrate, and mixtures thereof.

Suitable hydroxy and glycol esters include, but are not limited to, methyl glycol
19
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20 hydroxy and gl ycol esters, polyols and ketones, and
m xtures thereof. Suitable al cohols include, but are

al cohol s, such as nethanol, ethanol, n-propanol,
iso propanol, m xtures of propanol isoners,

- but i s
SRR sy s MaTchay S0 s, v
dizlyah hediak, etHjVMidﬂzlite Sn-bﬁtyb}amfatm 6tméthayen-dutyh deetatey éthylene

eBigpt apPeBer cPA ORI, BAHCBORBION | RO deP Fgrimethyl-3-
h?&%g%éengﬁete%ie n%tﬂyll %9&;1 at eyl N-olROPYbo- gﬁﬁﬁﬁt Blycol, 3-

acét at e, uty acetdte, 1so-

nml&b@bﬁandebuﬁyhtgwcol 3@0 butyt glysol, am}hylﬁdalglﬁlgp]e e@hﬁl)dlgllygol
eiaei b by PSR iR e PR A e B Re

@tébt alinBhdiylireehey amaddigthyleat g@wdo®meoriohexyld@herduind anixtures
not limted to, nmethyl glycol 19 CONFI RVATI ON COPY

thaBaf009/ 010749 PCT/ GB2008/ 002436 acet ate, et hyl

gl ycol acetate, butyl glycol acetate, ethyl diglycol
acetate, butyl diglycol acetate, ethyl |actate,

StiitB1E :pblbeQhatl@c bat afetdmoiq;mtad bm;tey&iyleme@lmoé, prepﬂyil@gﬂecol,

S 5% B Ua, R REAP! RRANELE v

[ r G 8 5
uectyien y%g%dgﬁg?ap\f 01 ygglaggﬂ%ﬁ%éét%regl ycol , met hyl

dlglycol et hyl diglycol, butyl diglycol, iso-butyl

%3}¥CO| d| et Elﬂ m%gé%;gl tetl]’%iéi?r %I % et}'-\l%l?/égétyl ketore.

9@5‘5@3@5&{6 qﬁ&gy , cy’isheRanone) Bfethyl Hey-B@enyll Okctotd, qiﬂneoxone
e,

polyols inclu but are not Iimted to, ethylene
agettylcztdetonp; @pgdt@rﬂealgcmédlso -pharoge, ynetyyldeylgrejeus, ethyl propyl

but I h
kﬁ‘i"%’of%e%yf et?ﬁ%//lflgeg%neg %&h ang 1géi&lrleé I%tﬁ%l %B%?I ketone,
ﬁﬂ? b’lﬁﬂyl( ﬂ('l;dtfogst éthglr aﬂfl l&nxbrtea ldeehyit éhmyielsetmmc Iduskmropyltkeane
not linmted to iso-
d@yq}qu@ﬂ é(gg%lgﬂeé:etorpg,t "¢ y%g}é{lﬁ%&%ﬁn éxypﬁappﬂ}?etone and diethyl
g%ﬁeQMB?HX! h&@&f pent - oxone, acetyl acetone,

I'acet one i so-phorone, nethyl butyl ketone,
et hyl propyl ketone net hyl iso-butyl ketone, nethyl

et.one, | iso-anyl ket.one th t.
FRVErA:5oI8t RYETin Y b EDHE, MRy CL P ARl icude, bur
afl AGTARRIRRW o, kR n&hano‘l“ﬂ- Bihol] is Hﬁ‘b ael, diedyrae glycol and

met hyl et hyl ket one, y pr opy et one and di et hyl

dijfoxdensralycod and mvﬁmsél@rfeqfer eof Preferred polar
solvents for use in the conpositions of the invention

i ncl ude, but

It is a particularly preferred feature of the invention that the composition

comprises water or a mixture of water and one or more alcohols selected from the
alcohols described above. In such mixtures, water is preferably the major

component.

The compositions of the invention may contain components in addition to
components (i), (ii) and (iii) set out above. For example, one or more additional
antimicrobial agents (iv) may be included. Any suitable additional antimicrobial

20
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are not limted to, water, ethanol, n-propanol,
i sopropanol , diethylene glycol and dipropyl ene gl ycol

w@anoniosur es thereof 25 It is a particul arly peEGBRIVSMH02436

feature of the invention that the conposition
conprises water or a mxture of water and one or nore
I e I S b

PGS, Bl hoi L A 0% BRRE B R EPATERRO Sates
Enoinponansl. PRflectioe Agenpykillistingsand Anrexi hwé rthe deC nRipcides
contain conponents in addition to conponents (i),

iFYVeand (iii) set out above. For exanple, one or nore
additional antimcrobial agents (iv) nmay be included.
Any suitable additional antimcrobial 20 CONFI RVATI ON
Saioile \Add Ridoal aut@mgob@t/agszso@v)ou@h@s a:aghmmcs COmPpuRss,

h
e o AR R PRI ) SO b lgpryet
céipsinds. of the EC Biocides Directive. 5 SU|tabIe

addi tional anti-mcrobial agents (iv) include
anphot eri ¢ conmpounds, iodophores phenol i ¢ conpounds,

Ppéfgrgﬁlglh 3[13—: tagﬁlt 1 %ﬁfr&?ﬁﬁe} | ; Igge&@r Q! éoqubl%l at room

nal antimcro
t@mrdtﬁ&)andrpeember sol ubl e at room 10 tenperature and
pressure. Wthout being bound by theory, it is
bel i eved that the inclusion of one or nore water

Wlﬁ{olﬁp lb@ %t X t:‘ﬁ%"’lhecﬁ'?t jtd %Eﬁ’é%’ealthﬁ&ﬁé‘lh(&ﬁsdd Mf one or more

e bl ocidal activity of the coll oidal
wzhtes pmhmlco radflitiornald ans enigeodinl cageptise fivs complemamty the) biocidal

RS RO SRS B . 1

bEINGH Asdk i o Eir&atdarbs tHéQd@ﬁdeﬁ@lSaritmﬁ&‘bbﬁﬂ agm(s) increase
invention. Preferred additional antimcrobial agents

thei longlastinig edficagy b thercpappitioaspithamyeptéory
pol yhexamnet hyl ene bi guani di ne (PHWVB)), i sothi azal ones,
ortho phenyl phenol 20 (OPP), and nitro bronopropanes

feﬂ'%@%d Q{d@ﬂﬁﬁghnthilubN)mal Agnto (v} Rchide pohynepirtsguanidines (e.g.
i ol) and. po at.ernpary anmonj um

pelshpRIRAIR. BUERAGHF LEFIME e o hetriats; ORbhafheny! phenol
(gp%ju The" (?t% %% ?ﬁan@%_'K/Bg' BroROboI NEXRIEL-BYIrsNe- mtropropane—

anl is commerciall avail abl'e
1 f3-dioi) And boBmemsdb@awnary ammonium compounds.

A particularly preferred additional antimicrobial agent (iv) is polyhexamethylene
biguanidine (PHMB). PHMB is commercially available from Arch Biocides as

Vantocil.

It is believed that in the compositions of the invention the majority (greater than
50%) of the component (i) and the component (i) are present in colloids
containing both of these components. If additional anti-microbial agent is used,

this material may also be contained in the colloids and/or may be dissolved in the

polar solvent.
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25 Vantocil. It is believed that in the conpositions
of the invention the majority (greater than 50% of

wo b@ooormponent (i) and the conponent (ii) are PCEEBRG08/002436

in colloids containing both of these conponents. If
addi tional. anti-mcrobial agent is used, 30 this
ABhRGA 8 cmﬁla‘”l‘ldg}‘ﬁegﬁ) GO RURLR nbé\fstrﬁﬁmﬁ'glthﬁ'%aﬁ&‘ Apars
may be di'ssolved I n Phe pol af sol vent. 21

tCORIF RMAD Easo RORMuti@. 2 (Bdde0 ¢alivdds RETIr@BABe8Y benss of ghe

coll.oid or coll.oidal dispersi. I S_a..heteragenepu
Tdall ety i S f%%gs%%egfégﬁobyb%mg&%m (Spid. Other
it | e @b £181ight Eolb¥. ATt detiBis iR eeadbnepositionhef
°§§“ﬁ§%?‘?98??€,c " “Wwhi ch B attoring of T har by
theepresent mgentipntanetypisallpingt op@ger  col | oi ds nmay be
opaque or have a slight color. The colloids in the
conpositions of 5 the present invention are typically
Imat cpaljule dispesed phhwei 1§, madecofltisp pasiiespbradpicts thatiare
of tiny particles or droplets thgt agg distéibuted
distzétmitsd eyendy ghoughauh dhe: GRRTTINOBY Phptiadde Siffe Ok 1B dispersed
s e; : r e ne
P, BuTREE)BF rBRET P DAL BeRied ORe “honter and or
nieatetm e ndete geneous mastudst Witk addispeesedlephas a ¢hik sizehiagge

size ra y, be callgd,.collojdal soks, .cellqid '
“@ﬁugg i “é‘ﬂg‘? Nt P%GF 88(%’ _f°8g%d>aj% 8‘6‘P|Sb°|na’a ICOhOSIS%lp IR ncg) Iuglrdal
sﬁé?)lehé?&g%r BlisRsrdégeRstonsThe di spersed phase particles

or droplets are largely affected by the surface 15

chem stry present in the colloid. For exanple,

| |.0i dal [ | '
158 e Bt g Rleny b ARl e Hleelf BRARY, R 2bee
cRémBAY présber incra cbhoiduFoarsample, dolipdal paciqisasiisn cesry an
wel|l as the nmobility of the phase re . factors
clertrisak phscga #ndsthpiefast AETachAt TePel epRB oller) TRiChaEeBhboth the

cBHtﬁtufokf lLfla Yhe 9%#)1319&&1 nRULY Wepagh e REbHB 8f ke PRARS tare
sui tabl e d

materrals for use as conponents (i) and (ii)
fivamre dffectinghbisimtémactiat. i on provided in this

speci fication on such materials, the anti-mcrobia
agent with surfactant properties and pol ar sol vent

Tk SR80 beRoS ke BeldBIfRbilsits WouKEeadiy teaibloiodalect suitable
di spersion, and their knomAedge of colloids (see, for

nexerrald for us©Bs pampgneats (i aad e Pased ooy the Raiprspation; RpVided in
will b reci ated pgr.cent. 3 Lght,:.0f

B 'speBefER o (51 tprehiis D CERL AAGoR YA il sFREin
pESYRRRs| drdopsladfsolvest iwithewhichnsush! 4 mieereal dforms ahé aofeidal
dispersion, and their knowledge of colloids (see, for example,

http://en.wikipedia.org/wiki/Colloid).

As will be appreciated, the percentage by weight of each of components (1), (if)
and optionally, (iv) in the compositions of the invention will depend to a large
extent on the form in which a composition is provided and the intended use of a
composition. It is envisaged that the compositions will be made in a concentrated
form and then diluted to a suitable concentration for the intended use. More

particularly, it is envisaged that commercially available solutions will include
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extent on the formin which a conposition is provided
and the intended use of a 30 conposition. It is

wepwosaged that the conpositions will be nmade P@I/&B2008/002436

concentrated formand then diluted to a suitable
concentration for the intended use. Nbre

cOReh r&@{i %Bttﬁf ond WHich. 64 'b§ Rekdt BRkthC A5Fesegbral bk and read\;
aval e so utions wll include 22 CONFI RVATI ON COP
diMded GORLiIOIN4CArPCRAGBP B8RS/ 002436 concentr at ed

sol uti ons which, can be diluted by the user before use
and ready diluted solutions that are ready to use.

T];Q SmpRi Hﬁﬁ‘% fortb Ao §iB6nLETHO Bivehtiistodroville there@iitddinti-
grOV|d e required anti- 5 mcrobial effect is

ia) pffe@ if yot W@lC@Bﬁ S eoneentations of; the ComRpREh isthe final
fin I mheK;
solﬁ% 87 138 1R b BB bl mofichiSE of Bq ortife TR
rdftWﬂhreIrﬂﬂﬁn Smnwh'@héthér thlae:ompnpusn tis ona icendentrated form or
concentrated form or her isin adlute
ther i iy Ba dibye frﬁtqf}ﬁ'wl‘@e)r caI I y, the ratio the
nunber of nol ecul es of the conponent (i ) to the
conmponent (ii) ranges fromabout 100:1 to 5:1,
TypiehBy,atiey rdtioo thea mombe ®f 1mp lsculap crft tts compeneat (i) to the

f f b 0 t
g,,ng Srhoi) reneP poanabe 7oy fo Sebateresihy 83 hofIl 0
1t18:1,"Rdke ﬁ‘éfe@ﬁﬂ?*ﬂo‘m BbOm P ab&lit L5t stiflbhaoite p&@feiably
or exanpl € about” 50:1. 15 The ratio of nolecul es

ﬁtoneatmmﬁ@riewtabpuy 239 omboétaoels ragst Preferghly; %Wmabout £:1 10
lonal a ial agent, if used, is
aﬁ?’%i@ ’Irf‘ W@R‘f aﬁ?8uf§(§P2 or about 1:1 to about 50: 1,
preferably about 2:1 to about 30:1, nore preferably
fromabout 4:1 to about 20;1, rmst g(ﬂ;{;grab rcggtt 1
Taboatio & molegnlegpiithe gomponepti) @)Ea‘hlﬁ?‘é S9/de oRigeng. adsptiqna
t oRn oot |
araltl ﬁ%‘grr()%%fl %Drﬁfgéﬁst}\steh @%w‘éﬁf i} %B&t!tt N2tdreatolt @l1 to about

ul'es’ of (iv) to every nol ecul e
soﬂ piefdrably dboor:aboabows 30d , atwwe preferably drore ebens 41 o ahaut

B I S S e

conprise at |east conponents (i) and (ii) in the
rati os set out above have an advant ?rg)gous anti - .
Imractyp:bala;bmpbmeon of Ff@rmtémmplthe toga] emmbshpbaiacnles of g and

ve an enhan
B3I sty FRORIOE) i b RiaBppt'S RLaHoAE ¥otbE cRRAE Hont Sod
lb?&y&bou’%t)e@ Gi@hngescf ect in that they prevent the
formati on of new m crobial colonies at the

It has been found that in use compositions of the invention which comprise at least
components (i) and (ii) in the ratios set out above have an advantageous anti-
microbial effect. For example, such compositions can have an enhanced kill rate
when they are applied to a surface (so called “wet kill”) and/or they can also have
a residual effect in that they prevent the formation of new microbial colonies at the
surface (so called “dry kill”) and/or they are effective at significantly lower

concentration of ant-microbial agent than previously known compositions.

Typically, component (i) is present in the compositions of the invention in an
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effective at significantly I ower concentration of

w@nioomiwoaobi al agent than previously known PCT/GB2008/002436

conpositions. Typically, conponent (i) is present in
the conpositions of the invention in an 23

CONFJ Ul 20094 Q .
SSRU D) Y APBi GObit 25D b LA B T el BRY TP 2
ﬁtdalefas@u’fp@e:iz ttdk QBfSut &w%t} f8 exfmple) Bdmudibolt 025t © atwait304%,
% for exanple fromabout 0.05.to abouf_30 % 0
prefemblydmny a Q%&rla‘lé?cﬁlj’f’uroz.olty%(ﬁrgaﬁwtoz?g@ f’/% %’e‘?rg@:s 4 B, 2
to 15 %or 0.5 to 10 %9. 5 Typically, the conponent
(ii) is present in the conpositions of the invention
Tiypicatly, thercemporeht (if)dsrprebantin theGOmpositiahvof the gnwenbign in an

wei ght_ of the conpositians,, such. fro .

g uighirors abguciTIaR ahnedis i ot s lopd: g as
%m 2B6&f €0ePkY ab6 @M 3howt RailPle fromadbout 010030 toeatput 2 %,
fromO0.008 to 0.8 %or 0.1 to 0.5 ‘:ﬁp The ampunt of

pecfaablyeiem @bpyt WPOF tovzhopt §&pénai Fema08 b ép opp.1 to 0.5

actpors, 1 ch_as e e f .t
kBBt RepdR o e Bty Y S Serdiinglon o umber of foctors,
shittBadthe Riérde@ 2isd 6f tlie cyinposisor, yheavadlo b oatming myterial used and
Typically, the polar solvent conponent (iii) is
its peenertiesi(p 8t HECOSBY AR YQREHY) of the invention in an
anmount of from about 10 to about 99.999 % by wei ght of
the 15 conpositions, such as from about 50 to about
T99iaf9, ¥ pbhar selvemtpioenponenh (Ehdsipredenttio thh eempORigy ofythe

ferably f t 90 t t %6 .
¥Hion JBish HRBl LGB 0ert B SR Sg R Seigy of the
cgéngsiﬁ&%, Eudh &Y 5rSh-aBokt05 (PR £bo¥ 99.9FY pi, det Examplid&om about

Itional anti-mcrobial agent(s), such as PHWVB,

80rte bt 959% e peeferablypoemabewisdbio abrat PHd et mere prﬁ'f%ly
6 Q5 18 0, t pht of
o Soet SR 539 Qe dit 07 (£ 9000 S0 PR 90 40T 2

% for exanple from about 0.01 to about 2 %

referably from about 0.05 to out 1 9 9. from.
TEO)/plcailm the 5dgitiopal a_pfl-rmcmblag égﬁﬁ%?’e%%f% &%‘ﬁ%{ IS{pgsent in the
ca&}pHéﬂio&so&c‘t?QMv@Bﬁ&lﬁm% £ BERDS: dbohs 0.001 do Wkt (0 Y by
()l present) 1 n a conposition of the invention wll
vglend thecdrhpositicnsnsiel as senpibout WA05t0rboyt 2 iVprfor pxpmple

T bt b G APov e Ko FEF By it AR O R Five P dFom

SURS0.88,)VRSA, higher concentrations are required than
for cert'ain sanitising applications. 30 The present
i nvention provides an anti-m crobial conposition

I%: P [)Ie g;i)&*gcigtle& that the actual concentration of components (i), (ii) and (iv)
(if present) in a composition of the invention will depend on the intended use of
that composition. For disinfecting uses, such as cleaning of hospital wards and
equipment to help prevent the spread of disease such as MRSA, higher

concentrations are required than for certain sanitising applications.

The present invention provides an anti-microbial composition comprising (I)
colloids of components (i), (ii) and optionally (iv) as defined above and (II) a

polar solvent (iii).
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is believed that in the conpositions of the invention

the majority (greater than 50% preferably greater

than 75% nore preferably greater than 90% and nost

preferably substantially all (at |east 97% or 100%
1tGf btheegahnanend cdrpositivths tof eh&invengimnehetm4jorily @reater than

resent in colloids_containing. both of these_
5Q%6nprstearhly grqafergihan 25% AR, SRl 90Yeid most

Chi g . . )
By SEb SRl ot BB o S RPN e SEmpOnerl ) o (he
cdnpareho(ii) ane presdrit an delloidi emeaising pothsofthaset ecomppapetsy f an
].xture that visually appears 10 fo _be,a.ho
it G ol B o R B et e g b ORARRR Y e
IR/ BB e divdaived ih thelgoRars6REREer i ng of |ight by
particles in the colloid. Oher colloids may be

opague or have a slight color. The colloids in the

conposi tigns, of.. p ' t Lty Qi fal
ArBEE SR R ojspb gl B3 Hod RS RS B AR A Faphears
tdTBE & Bémbidikonakslutdes Somedealjdiéd aret tramslavest because of the

di stributed evenly throughouyt the contjnuous se.
Tyndalls¢ffest.ophichds ghesssatterang O‘Eh%@g’ypﬁ?rflf’ S ¥1%ﬁ’ g‘%&% Qbgr

i, i I t 5 £
HRGHLT B LY COR AR bR conpontins
tHeh@seni invérdtion 8¢ gpicanget opmye.be cal | ed col | oi dal

sol s, colloidal enul sions, colloidal foans, coll oida
20 suspensions or colloidal dispersions. W use the

14 & IBIBR. 1AL Fidersed Phh® RNGSIWSSE Siny Partdles 60ktdpladakhat are
structures including but . not limted to vesic|es. and

distréteitdde syenhhitimoughont fthe centinwebe phgses gher sigeyof gpe dispersed

cylindrical. 25 The disper rti
p SSpP%rlI@feér ar I%Pﬁlgféy 1saft§%18§°l§g tgeg‘% %ﬁle Q)gl Gr g%ogﬁet&r andone
nﬁ&l%lfﬁe%ér ?/Hﬁéx%‘g@lﬁklfouis ﬁni%(ﬁ@escwith(hi dispdreed phemeyih éhis size range
col I oidal particles often carry an electrical charge
mapdbe reabled odloidet salsy calloidalygmulsions. Soflgidal fopms hcf#lgédal
of both th ! and the di spersed phase, as
SREFISIYE ‘Fﬁglkr’r@gﬂn‘fl%ﬁsq%}fs‘ the phases are 30 factors
affecting this interaction. The skilled person in the

V&éﬁsl(egbq? fg_crr%glglllgildd}?ereleg lfltl) gncro?n%glssl tyarf?)%s Aiiad %trtcialmee%"includmg
but not limited to vesicles and micelles, which may for example by spherical or

cylindrical.

The dispersed phase particles or droplets are largely affected by the surface
chemistry present in the colloid. For example, colloidal particles often carry an
electrical charge and therefore attract or repel each other. The charge of both the
continuous and the dispersed phase, as well as the mobility of the phases are

factors affecting this interaction.
The skilled person in the field of colloids would readily be able to select suitable
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materials for use as conponents (i) and (ii) based on

wa b@jonf7ay mat i on provided in this specificatiPCI/GB2008/002436

such materials, the anti-mcrobial agent with
surfactant properties and pol ar solvent wi th which

materia 0 £ & Is [ .
TBHEE ERa0F et fumestelly Pofal® b BRI o i
thik tgpedifieqtiont kh pRdh an@tegﬁm t<he/ giti-hr¢rddial \A'géﬁtountthefdctagt
to be bound by theory,. i nventors have_foun

PEQRSFEEs a#nd PQlat yogvrsaﬁqwrlﬁhca ichatiPhng dppierials 5ms o socqﬁptchl
Esﬁsrsfo ”p%!g“ A Ofknb%dtgeveaf' QBlioidk {séet h%&ghtexmae
e col | ol dal nature of The conpositions of
€ ipedia. Sofloii bl e for one or nore of these
advantages In use the conpositions of the invention
act to substantially reduce or control the fornation
Whhdtt Gristhh@ko 56 bBGRAE By @Heody, tAé itveatoss/ hARCRHUNE thidlithdte are
they are applied. This nmeans that not only do the
veonpgrifieans agvantagen assoniatadt with thei qompapijions; of the invention. It

r es f e
YRR R AT S8l AL B G BB P
réspensibit $6r die\oe mivre eSthdseaddvedithgsst i n that they prevent
the formation of neM/nicrobiaI col onies at the

surface (so called "dry kill"). It is believed that
14 i& ﬁﬁ'e lcgﬁﬁgﬁﬂé&doftthg u%hh@ﬂ cht QQ 's%stﬁﬁﬁm t&ducé fo? Eontrol the
exanpl e 1| form of col ds) present in

faorompios iof insies bl colvmidsnarent abthersanﬁawtmwhtdhethsn raffa@HJl@d

fter the,pola nt has eva orat d and t hat
Thiss Sisate B RN i CHoDEPOROPD S T B Seennr il v
mhé@ofdahidink @hdiatd ﬁ%éénh 8n GVSQM&J& \OﬁenQﬁé)Oﬁle @ppRdd to that surface

m cr ogor gani sns. The residual effect can often be seen

(@veaile fi:v\eert kill'dy theyetdso bawer aeesidvgh efedninyihsh gy girevent the
h
e R e e R Ly

béliced @lﬁlﬁ Itl(ﬂfﬁs’lbdaﬁ@aMe ahBmictolsih]l apEht(Qafor dxﬁmplernntthe form
residual efficacy test described. herein, they g |ve

of eplRiels) grresent %slen%ﬂ%asﬂws Ofithe H1VSRERM FEIPALR O bR spdface
aftr th€39 ?I ar 5919' - His &55&%&%& tlﬂl@ tl?cn}gﬂese'ﬂcg e RieRt components

conposition aV|ng a residual fect and tested in
ohhitlse namface pieventgi be-floh o@rﬁﬁtloe’dwctgrowtlof oft cdl@as& of

b 3..5 I b 5 0.a
RN ETIRE AT IR e

s s thad béenl washt@batinded Wit #etePand wmdtmwsse)vew afler mink@ous
test conditions described above. 26
washings or rinsings.

Anti-microbial compositions are considered to have residual efficacy if, in the
residual efficacy test described herein, they give a reduction in the number of
micro-organisms which is at least log 3.0. Preferably an anti-microbial
composition having a residual effect and tested in this manner will give a log
reduction of at least about 3.5, more preferably at least about 5.0 and most
preferably about 7.0 or more, up to total kill or substantially total kill (zero

survivors) under the test conditions described above.
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a particular aspect, the present invention provides

W@ipAoni7ey obi al conpositions which have resi deel/GB2008/002436

efficacy. By this we nean that these conpositions when
tested in accordance with the residual efficacy test
Irggﬁqh fag Eithe Fk\égnt HhveRbh prd'Ql@JsoaQﬂtlallmc%lglth&ﬁﬂ{posmons
Int arane er set out in the paragraph above. 5
wmcmhawebmerdualoeﬁﬁdactyh aBytthis waimesn thehrthese compositionshwhen

GG R o 1 GRS BRY pERIPL S o

nﬁ&%maﬁ Sffkcacy ®itHinttBe pdtainbef SA9edinahé parRphabave.
efficiency (either I1n terns of higher initial rates

of k||| and/or |n terns of resi dual efficacy) conpared
it %as F q e co 85 QPR coﬁgﬁg ERnebPiE- m@‘a@n
ar |cu ar surpri SI ecause oxanes use

(wWhich hiay IWﬁiphs@ Roleid# off thch ailsxdneeandh theeartimyicrobial agent(s))
anti-m crobial propertllrﬁ%écr Thi s ans
1

resylie iminerspsedangrmigrrbial eHGignGyAeit éﬂfew(ﬂ?t’\l@d‘ff imjtiglrgtes

i -

TP ST IRED Lon LS e e o

nicobzahhganablonant Thiviic pa:rbmdlarl}a empasmglh.@n@!lse 1l Silpxanes used
reventlon of

H@ﬂ’@é{we}? ipR4f %H&ﬁﬁlaeqvgﬁ}aé’ﬁ any %Igl- ?rgﬁiaggrogfz%ets $his means

tHHt CHOU IRt 158 T BMiHRo bl 2ubRiraflitedl in)the edinpesltionssdf the
due to infection or contamnation. 20 The

irareniiomite rgive ghe desingdsiffecbman & lower ithapethat gpauired in many
al | br ea Q bi ofil ms that have
°3¥&@ 1%86&@8“’ C?%gégglﬁn crobi al conpositions of

t he |nvent|on physi cal ly disrupt the adhesion and
attachnment of a microorganismto a surface, which

The apreventionaef ithe formatignnein at BoAIR; apd ,thaqqééea(glp/ reducedS and
aﬁ%}réuage%rc%%}u rE)'Efmlcfb% eé‘aﬂ% ?rg é}?@\‘r‘lh&r 4 &ybsfarnfiy ARdcdmidkdfe to

conpositions ar tirve agalnst a broad range
irfbctioncoreonhgatihgion. Thus, an advant age of the
anti-mcrobial conpositions of the invention is that
they are able to prevent a broad range of

Tk GhQ B Yiat B mi %59{{&&@!}%& BSemtih &kiAsibilRGatIOtd break down

surtace, and, erefore, fromformng a biofilm Large
bhﬁﬂmwdmshawddnméSﬁHH@dalso 30 substantially prevented

fromformng. Thus, the ability of the colony to grow

is substantially reduced or even prevented. The

BNthe Fhaeeiodial cestBssitiononsf alhe tieentionvpintsicatly adistupt the
aéfr;e(esio(;fa%rcleattaglle;nnceer{t %lfaInﬂcr%greglaglsgnotgtars?llrface erJchr g%rfggtg}est at is
common to a wide range of microorganisms, including bacteria, fungi and moulds,
the compositions are effective against a broad range of microorganisms. Thus, an
advantage of the anti-microbial compositions of the invention is that they are able
to prevent a broad range of microorganisms from adhering and attaching to the
surface, and, therefore, from forming a biofilm. Large numerous colonies are also
substantially prevented from forming. Thus, the ability of the colony to grow is

substantially reduced or even prevented. The anti-microbial compositions of the

invention are, therefore, general in their control of microorganisms.
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The anti-m crobial conpositions of the invention can

we@a®oly7e i ncorporated into other material s, PGIGB2@8/002436

functional materials. Wien incorporated into such
materi als, these becone anti-mcrobial in nature and
he_sur f f . t: - WM b S84
TS Bficf T OGuoBe TR h Riioleah RELTRE InpbBorait o
otisthemitegals, auvdh as tfandtiongl tingeriafso. Wher hiscorporatedt age sufh
the_ anti-mcrobial, conpasi.tions i hat .t hey. need not.
resieri S165F DFASPHAT G O PEPTaAE (D S TaeR & iR iation
&iﬂ%%&ﬁﬁé@ & subf8nt@iMyl preV¥nt fRYhREoRESNEHs B8B8adhlring
the anti-mcrobial conpositions are typically well
akd ewechir@ therdtoni del y under st ood and t est ed
anti-mcrobial agents. The. efficacy of the known
anti-mcrobial agents is anplified in the conpositions
Aothdd€advamaps id¥nthe dtiemeiobisl, camnpositivrsr sbitak thgemesd not
that have a | ow toxicity can be used in the anlti - )
comprishrembinatigns sifiasedals that apnighly toxig dgmammals.  The anti-
IR Wl i U Y- LiB6RNAB ¥EScAly well kn
RS TS D 2 I8 AR R A o BRI oLy el kpown
ahe siddlynaiiderstedds and 1&stdth entimti¢robiat mgdrital  TaarpBivacy ofighe
of the invention also do t. .copprise terial,s .th
\BPERUE- RICGHIY e S ErRUL R oP desompoPfinp £ 4k juveftion.
'l’_ﬁ?fé%i%t ti-RAdroGiaNigdnts MAeENMe aMBiwalogica) dah MRiused &l tHR. anti-
us, there I's a greatly reduced risk of long term
rhiazéial scorapsitionat edn vionkrasth @ewn entimigrobigl sagents for known
C ositions. 20 The. coO Siti ' '
ey e PariEaiR 14 REOMCoe Msry At achif Ml Rl b s
pat hways of the m croorganisns it controls. The risk

of resistance build up_and the develc?pmsnt of . .
Thesintitmisrobialrcompositions pf theainygnsion | akp, doBotAOTRI RS Thfterials
le, .the. im Lak | C 0 bt
(bl e Ty Bl RD AL b e B R S Nary
BAHIE @Al tigdin iits OfTHubethamtis arigreaslyi ralucadaisk ofdong termdizards
t herei n. . However, . tq’e CO%OS.'“ ons of the invention
assniasl With Biei QPRSP A CREPPYEO™Sat | ow concentration of
antim crobial agents (i.e. high dilution by polar
solvents) conpared. to known anti m crobi al . .
Trenpaspositions off thehmventinn daes mot riptsrfgre ygth the biochemical
congentration. |t has.been f. t L4
FBRORNAE LR 8 4 g SR S L g ARERE [l Rl
H90 e ha Wd RReBbmbhttofaslistaitiseadbisgthetferet BwW.i ) and
(1v) is as low as fromabout 400 or |ess to about
30ppm such as from about 300 to about 50ppm for
fgs)[; g{ﬁ%lra? dﬁ%g ﬁe( %%:?ni‘d%b?ak? Upicaby REThe S5mPEREnsIX0thE Anvention

increases with increasing concentration of the antimicrobial agents contained

therein. However, the compositions of the invention can be surprisingly effective
at low concentration of antimicrobial agents (i.e. high dilution by polar solvents)
compared to known antimicrobial compositions of the same antimicrobial
concentration. It has been found that the compositions of the invention can be
effective when the total concentration of the anti-microbial agents (i) and (iv) is as
low as from about 400 or less to about 30ppm such as from about 300 to about
50ppm for example about 200 to about 75ppm, or about 150 to about 100ppm (for
28
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exanpl e conpositions conprising a total of about 95ppm

w@booeonpganents (i) and (iv) and about 5ppm of PONEBR@AN02436

(ii)). This is very surprising as it is thought that
in conventional anti-mcrobial conpositions (such as

t hose compr.i.Sin [ :

XSRS (BPRPTHGAL Poruptiflend BAL o AYBIREL SRt QRGBS (F and
(vpaad abhnWppADepEmpohknts(iBnhdhisesl varyt surptising ss eis ithougit
to be associ aﬁed W th tggl vari at.i.on in th

t f..
thaf einc 6pIvERHRRl satyEoRial SamppRitionsy, (sl gs( E@?Flé(r)?orgpnsmg
qgﬁg&gggﬁﬁﬁoﬁiwn co(rﬁﬂo)hnaég Ghd édncehtrdtioR T8 imiciobial agér Gnust

sent 1 nvention provides conpositions whicl )
be anjenst about#HOppny Thisednbamsfed agGvitgnisibeli¢ vaddpbglassegiatad with

d Ibed in th b d ' . .
o0 offc e PRt OF S o Ra ST st hef Sefifion of
c%ﬁ?@xlle%tsqfi), @itdnd Tivy (i@ piedéntpBasatied.t hat can be dil uted

e

ore or during use to provide the | ow |l evels of
anti-mcrobial agent described in the paragraph

baove. 15 Connosi f i J.Si N6 &hi
15ROV B B S BOIRI B OB Lo L e o
aﬁﬁ-ﬁh:ﬁ&ﬂob&ﬂ ia@enta@gstiilelt inothe pemarhph ab@;ﬁngb alsp provides more
applications. Conpositjions are. consider to_have
capgentrated OBIPRFItigns, Wil cpptaiy ﬁlggﬁrefeé’ Elg pﬁ%‘}tﬁﬁucr?‘%lglt agent
i ) L i RS6I i @fki-microbial
tl\#é r g? E@S{ﬁﬁé&)l/ Bg‘?\?f’ e&rg&dnélg Jur%% Ed)ou??:'&g% tihgnlﬁ)tv’liile nursr)ber 1 g%l e
apért idesopibgd ini thapamagiaph abgveat | east about log 5.0. This

I's in accordance with the European standard (1276) for
suspensi on tests. Conpositions having anti-m crobial

C%tr@o‘gﬁﬁ){s CBRpHSIngG WS 11601 8Lkt 6T Afi-ini@skial Arint avdparticularly

subjected to this test provide a reduction in the
usefirbfor sarfitizdtion epplicgtionsans fopjongtermezpplicalid®st | og 5. 0

to total kill or zero survivors. Preferably an
anti-mcrobial 25 conposition provides a reduction in
A RKIGRE hreddonBidered 16 hgan imtimiabbiat effieasyt if, btbatsuspsgsion

(cornith onbericden 6p DELE AbRiSNBEE T ERaprrgima ey Ehve o
[ , : a a

ant L.-m crobi bldr@dhi hil6Ss aSKRs 86 185 15)0. This

r%(gurck)lo%llﬂ{/h?\l}{gg{sbeggpgﬁ%gtdé tlgﬁﬁﬁh{ém ?ala ki l Ia unde%the

i$ 65t agoRdlinté omsh thesEuiopeth atrodard FR7BHufpr syspension tests.

articul ar aspect, the.present invention provide
gionp HA¥ING mwﬁlcrqeql@ q%é%cgocrﬁagel?ﬁ Wéﬁdgﬁesd 1 B€%hose that
| Pl R) alis AYEMLSiIdeRNeHRRRE iARRY fubdraIT nidkeeoganisms
V?{né is}lmeg{eobél)g}ls effflspga%:y when subjected to the = = .
of s eastsibout Ibg St0 twitotal Edlaheerachiraversl Preferably an anti-microbial

compositibn provides a reduction in the number of micro-organisms of at least
about log 6.0 more preferably about 7.0 or more under the test conditions
described above. Most preferably an anti-microbial composition provides

substantially zero survivors or substantially total kill under the test conditions

described above.

Thus, in a particular aspect, the present invention provides compositions having
the low concentrations of anti-microbial agents mentioned above which have an
anti-microbial efficacy when subjected to the suspension test with Escherichia coli
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K12 0 Rough H48 descri bed herein within the paraneter

w@eou74d n t he paragraph above. The present PCWEBR08/002436

al so provides conpositions which can be diluted to
have those | ow concentrations of anti-m crobial agent
V chdrGRE Yur h
1D FoER HR s el Helcin WP BareetlrBEIE. poragrep
a50%1 2T fresgh i Rticteslss plowdieh eompmlmnshVMCh kan be diluted to

5 et e SRS RAP BB S
% o reffidac! Swﬁéﬁomﬁgctédh@t tht rkﬁs;feﬁﬁi@ﬁ rt@ﬂt‘ﬁltl( iBsciorebhid bdli

are thought to nmake up the coll oi dal dispersions
Ki? ® Ikough rfwsdemrdwd hefein méthin the ipataaretersat opfyin g paragraph
|ffe %%# stg aflures dependi ng on the
BﬁE@ i °$ﬁ8§% Gnponents in sol ution. These
dlfferent structures may typically have a preferred
range of concentration of conponents (i) an

Withati heingy beyng by dheesy, it i shanghtc that dbe ewinp?ree&ﬁ ' 'ﬁ3 8815 1@
\@8? Y e%gﬁ@j%l? Re g@ﬁlesdoﬂ g@g%i n%%glpﬁigﬁgy S%Psﬁﬁons of the
ihven€ioh ineiy ﬁo&ntdilfﬁerghtt cdlioidah styuo;ﬂmpe depemdingronf @etoonsermahn

as, the concentration of _th nts t

of $Rqs8CQRIPORRILS I SRRHI0D: Thess ditferigh éﬁt‘g‘{lﬁatm% FLQM a

pg%g%&? 'r&ﬂg?néf EHERAtk AR 6@581&;%31@?1‘(55(@0&1199@@9@ tvDichbOidy are
conmponent 1), conponent (ii) and

fonnqnloﬁrerm called critidal micedle genceptrdieonconbi ned anount of

these 20 conponents) the colloids typically have an

average (nean) dianeter of fromabout 1 to about 120

THY sifeOhnE ¥dFFHofody’ Mhaliibiddl teuddlres in ﬂmcmosﬁtmns of the
exanpl e from about 5 tgo about 80nm for exa fro

intsmtion Fothonghitio veryAiTRRRAIRE 8B G tOTBEHA 25 the Coace E?ﬁl%\/%@’e
ik ha&(:%'ts {h(af" fﬁ%gcgorfﬁﬁcﬁt | g, ) éoéxa'h{ﬁe CRMROBRALE (hat whd )pthe

sent eases bel ow about 5000
dognpobicitihs &ﬁmﬁﬁe(ﬂorﬁhbmm BOHOapEn tabbatt S0000HP of chmponent

size of the_colloids ch and . so does .th
Ghof protsgy ) o1 FOPasRCh YL L P e RiRbh o ofghese
Jggqﬁgﬁ]&gs)%ﬁé BRIV ySihl ARV aRBkEage (théin) dRxmeof floyn about

Light Scaftering (e.g. using a Ml vern
Ziet aoirz £20 nm3fr |et<am:slekfmrn eb@a 2t taabowtt 1900wy fog 6?%‘?915 drom

SRAEDEM 885 SSEBEFOR b BRI S

conpositions (e.g. 0.005 to about 1 %, the

t I ffect o e Dy
anggﬁéyplégﬂ% :gsr tehq:?ﬁl%gerrlg{sgiltlgg oyf tlele c%r%plor\{eentsa ?1), (ii) and (iv) (if

present) decreases below about 5000ppm to about 30ppm or about 50ppm or about

100ppm the size of the colloids changes and so does their morphology.

Colloidal particle size measurements may be made using any suitable method, for

example by Dynamic Light Scattering (e.g. using a Malvern Zetasizer).

It is believed that at lower combined concentrations of components (i) and (ii),
such as from about 0.002 to about 5 % by weight of the compositions (e.g. 0.005
to about 1 %), the compositions are surprisingly effective as antimicrobials. This
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may be due to the presence at |arger vesicles in the

w@eiboicdad suspensi on conpared to nore concentPEL/6#2008/002436

sol utions. These vesicles are thought to contain a
greater nunber of anti-mcrobial nolecules. Each
m4§ Peug té'fﬁié préﬁﬁéeezitQ&Qer VR)Eesan theetIBRE Suspension compared
anti-mcrobial effect. The use of sil oxanes withi
tq n@r@ ebnaentrated sohltlewdawewemlﬁg argsthoughfoipecasiigin a greater
V|d 0] her I ad n j
ﬁ 2ot £ osﬂ%l It lge %laéﬂ %Eﬂ:l{e ttl?eggi%u%’\gfrl% an

ionsof the Tnvention partic
eﬁmm&abhﬁbﬁmﬁmﬁmngﬁber of applications particularly
consuner applications. For exanple, if "the colloid
is broken (e.qg. on a surface due to 10 abrasion) these
THERE | otedilb sy ﬁx@ ?(k(ﬁl &Y %ﬁﬂl’b@ﬁ&t S(ﬂ tRed au?@ey can
0 not "persi st on e surface. e conpos tions of
ptdvidel ol pattivnlad @dditibna) iadeasages sdich m@ka/\ﬂle chmpbgtiony & the

appl.ied a easy.feel . Additional.l 03|t ons ..
iVsREoH Pﬁrﬂgﬂgwé ﬁﬁl%&lﬁ fox, aJ@F?P §baPRligtions eIy, Fonsmer
ﬁmlesﬁoﬁshe@bp%&&hﬁel & g &iﬂblcﬂ@ 8rdkeh (H%e%nsé:l%ﬁrﬁ%‘e 8@ eo
sanitizing. Accord gqto a further aspect of the

abmmem)t these, relatively vo kltl wetetield evarfosatense that ey dedwp persishen
t|-n1crob|al conposition and at | east one other

ﬂF f%nal material or substrate. 20 Suitable
functional materials or substrates include plastics
fibres, coatings, filns, Ian1nates adh%%
The amamgtlormoéﬁy@ ingentien, dodok S S a%’é fhe ey th%?fa applied a
a|n t
IPERY. AR RSP Son BERUE! Boref B8 1B9€ B Rerflzo0d hand

f@[ Q}Mdﬁ,mﬁk&S tﬂe&Spﬁﬂdﬂﬁ!ﬂl}t tultable fBﬁu%b eucpii asttand samiggin@e in
the formof filns, sheets, stabs and nol ded pl astic
parts. Suitable plastics nmaterials may be prepared

Ac&?}gklgodoyf Frfle égﬁ'ﬂ of3hd g'lvléﬁﬁ(m{ lgaR istR6ARY Babah&lation

tyl ene tere hal at e, pol yam des such as | on,
ceraprysing ches antiputrppiad pyulmm)@ltlop otnydetahyleastegne other ctional

enes, pol ynet hyl pentene, polysiloxane, 30
ré€?%§#“éﬁﬁohol pol yvi nyl acet at e,

et hyl ene- V|nylacetate pol yvi nyl chl ori de,
pol yvi nyl i dene chl ori de, epoxy, phenaolic_and
Spmaw@ Sumiotieraal ena@@rnalm%@xb@tgate%qup Plasticy dbreg; goatings, films,

styr p Y.
SR BB R, ) LB A, pims
vaaRaéy l‘quuelag elchiting tapédte ot weteabde aceytable compositions such as

fillers, grouts, mastics and putties.

The plastics may be in the form of films, sheets, stabs and molded plastic parts.
Suitable plastics materials may be prepared from polyesters such as polyethylene
terephthalate, polybutylene terephthalate, polyamides such as Nylon, polyimides,
polypropylene, polyethylene, polybutylenes, polymethylpentene, polysiloxane,
polyvinyl alcohol, polyvinylacetate, ethylene-vinylacetate, polyvinyl chloride,
polyvinylidene chloride, epoxy, phenolic and polycarbonate cellulosics, cellulose
acetate, polystyrene, polyurethane, acrylics, polymethyl methacrylate,
acrylonitrile, butadiene-styrene copolymer, acrylonitrilestyrene-acrylic
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copol yners, acetals, polyketones, polyphenyl ene ether,

pol ysful fones, liquid crystal polynmers and
fluoropolyners am no resins, therno plastics,

SR b IR e cpugeal e saR gt sbhsic
pORpphetyienerixitie, olypfulfanes, &qbideuryisalavtdym@pdnyirﬂrogopolymers
t hereof. Fornul ajions gﬁn’prl si ng. an ang m_crob

AR EESTS; SRR PIREHGSH CRSTOMSES: SHOHS PFASTS Etgrer?ﬁt tadiene
rifisbet B8 fARAsAeNa  butRliek! RbbéRYolyasétale W,@maq@m@ dand

orm products such as autonobile parts, shower
blends andnwpolymess thoreofect i ve covers, tape, 10 packaging,
gaskets, waste containers, general pur pose contai ners,
brush handles, sponges, nops, vacuum cl eaner bags,

Fbﬁﬁlﬂht@&@r&)mﬂﬂs&fgt i€ ahii{nficrobial @ompasition wf dberinvention and a
furniture, tubi ngm insulation for wire ar‘id gabl e

Ptﬂsmsbmﬁtgnghpqothee aienaf imaterial qnay, Pt exRynRley b gsed fry form
phocﬂlg{s SucH'8alth Sﬁlef gﬁ[ wéf' hﬁg‘jﬁg‘ rﬁﬂg ﬁ%@fe@ﬁ&@éﬁvers tape,

war e, app anc GQU|pnent Countertops
packakig, bashets, oaste rcomgmetsL Igem,ralctmgm con'@@negs; rbmgbehandles

belts, footwear includin rt e msn
SPQRSF% mags; Yapiug ¢l F‘H}f’ég’ g,sg E}“HF e@gﬁ? ace éato g{hg)or
% &S UsdiadnHEl vﬁf&darﬁra_able RBIngfsupplies and fixtures,
po yei yl ene, pol ypropyl ene, e%am des such as Nyl on,

smlmgyfqrdmusng bn@'s,enmpwpym éﬁbﬁlﬁh theE and\RFHIroPRs| Wii\‘@‘le
| cohol hl
SRR R S, SO, 80, RLKVLDAGE i, e

H\%‘}f@xoﬁeltls_*oﬂ'oﬁﬁi'e%} u@nﬁuggotmms spcrrg; dqhipnsent andioolsobi al
corrpositi on and a fibre as the funcitional material,

may for exanple be used in applications such as

) d PTT,
SERA 3005 ST AR RE B o Dol SR W I pd PT
p@wﬁle?inﬂSpol@*éthﬁlgfw elSQIYNIHﬁﬂene avvdymdpsasquna@ﬂTﬂQn aquyjécs,
uphol stery, table ths, n cl.0
VISP, P‘E}Wé‘leg‘an%ag%‘d wgal”mb 0\5’8 318\1\%‘(@ Yl\élﬁ?t' chloride,
peﬁgﬁlyhﬁéﬁ:‘e &Qiebﬁél%a%@l%ﬁé Usid c*ébb§¥ﬂe@§and-|mﬁ1dfs ItlliHre@f are
a

so°sulta use in autonotive and truck
uphol stery, carpetlng, rear decks, trunk liners,

convertibl e nd_int her gkteas th
FORB e SomPE ag PRotet piro Gl cbRBE oL 8" feCes e
FOMGEI AR Rlateriali they far, exaaples, beaméd) ns appmnbawstmh as mattress
sl eepwear, stocKki n%s socks, }9)1 % ?.grsf % 1 d
candepagarandnfilliag pil POquﬁesrf@etlso a]“% fetiwrefill i Quilts an
WS d QurpRHLRAMRS! r@dupholstery, table
% é:g?c%g%ts gs Wtel/fn‘tp rus brlstIZsr@ggrtlf|C|rg
cﬁﬁhs napkins, wiping cloths, mops, towels, bags wall covering fabrics, cushion
pads, sleeping bags and brush bristles. The fibres are also suitable for use in
automotive and truck upholstery, carpeting, rear decks, trunk liners, convertible
tbps and interior liners. Furthermore, the fibres are suitable for use in umbrellas,
outerwear, uniforms, coats, aprons, sportswear, sleepwear, stockings, socks,

hosiery caps, and undergarment and inner liners for jackets, shoes, gloves and

helmets, trim for outerwear and undergarments as well as brush bristles, artificial
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| eather, filters, book covers, nops, cloth for sails,
WO opes1078ent s, and ot her outdoor equi pment, tBCPEBaVE/002436
awni ngs. Coatings suitable for use in the formul ations
i ncl ude wat er-borne, solvent-borne, 5 100% solids
ﬁl%{ Qﬁé}tersaq)og&ggoerg Uh& sC ARk ﬁgssallér NSp&O flrkd) 9Rd Toer l@ﬁtdoor
coar I' ngs. coatlngs fil
e@ﬁﬁmbﬁmanpdamd awnidgsde al kyds, amino resins, such as
nmel am ne formal dehyde and urea fornaldehyde,
pol yesters, such as unsaturated 10 polyester, PET
%-ﬁl)%%h Enfslxeﬁsesﬁocﬁe asmhrdtRRs iPhdé WatdEberne, solvent-borne,
ropyl ene, polyvinylacetate,
1@@%3sbhd1asmdt’myh¢emra¢®e coatings Hl cahingy mgk be liquid or powder
ol yvinylidene chloride, epoxy, phenolic and
%%F% tarbonate cellul osics, cellulse acetate,
pol ystyrene, pol yuret hane, acrylics pol ymet hyl

met hacryl at e, acrylonltrlle- ene-s ene, b
Suisghdt \peptingsa dHs Gad; famipatey 9/1? b‘?’ﬁ? Toa ‘E%‘ﬁoTe?WéT such as
R SO i AR oV SO RARES, At as unsatursted
p@@lastSﬂ,“IfE?neBBTl Ipquadudﬁsysichl aspblyjmer}s)lyinddes polypropylene
fl uoropol yners, ther | astic .el.asto rub

pelywRyipsetateyr SHY l%ﬁt‘ﬁ’&ﬁ Goaates pRplyvin gﬁ%fh‘i‘er rif% Nidylidene
g]phag' %ES)éy gyﬂpﬂ?&hc %hy Btabohde! Mélliﬂcﬁﬂi’éshyl:émﬁs)e, aedte,

ends mers t ereof 20 For mul ati ons
pOlysIyrdns] ngolymeﬂamu amy@pmbupalymlmﬂosmth@ﬁylam sxoniigle-
as the uncti o mat er a
b PO PP P T b te BBl fymas, 1Reks
pBR/REﬂoH& %Bly?ﬂér?yleﬂenéih@t pblgtbheatlend mﬁlﬁiluden@blwphénymd oxide,
synt hetr ¢ bres and fabrics, furnlture autogo f
palysulfeies.c uliquid p&r)tséal pabragss ngnd p Ayerorolyimsat c (tReTEpRfastic
overin t owe| r &8 b@gg
E’ISté’?feﬁ g‘fugperis 8@ e n? 8’}[%"? 0}5’&5@}?%?&%#? r g%rggmcthl na used.
ribbe| ponicag] (polyoty methylent), asd blondsedrel, copplyksts theredf
countertops. Adhesives and seal ants suitable for use
in the formulations include hot-nelt, aqueous,
b i ] 8 Eadbasiti a6l @atings as the
P%%Hﬁﬁgﬁénes %&gmé gq?a{%]fégﬁ " %O&rééﬁl tablg aélhe5| ves aalﬁ%s
femtioasit materia] ey, dbk geimmplarbeaised ginnwals cwak sbazedsa Hogss,
f or mal dehyde or.npl dehy y
coREgiey Fings: ;56?@%15@%13 St”ﬁgfq“% e% Rl 3nd %&I@%

f%\loéhd BRI ”ﬁﬁ‘ﬁittﬁ‘@' YRbABMHVE asd v@ﬁicyﬁf |'p¢henpacka§ﬁg, paper
FI'RVATI ON COP

products (wall covermgs towels, book covers) barrier fabrics, and glazing for

cement tile and for vitreous china used in plumbing fixtures such as toilets, sinks,

and countertops.

Adhesives and sealants suitable for use in the formulations include hot-melt,

aqueous, solvent borne, 100% solids and radiation cure adhesives and sealants.

Suitable adhesives and sealants include alkyds, amino resins such as melamine

formaldehyde and urea formaldehyde, polyesters such as unsaturated polyester,

PET, PBT, polyamides such as Nylon, polyimide polypropylene, polyethylene,
33
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pol ynet hyl pent ene, pol ysil oxane, pol yvinyl al cohol,

w@ioyw1aTyd acet at e, et hyl ene-vinyl acetate, pol yRECTIGB2008/002436

chl orides such as plastisol, polyvinylidene chloride,

epoxy, phenol and pol ycarbonate, cell ul osics,

cel | e styr : ur

AERPUIGRT SRR dRbst Y BABoRRI " SRS alcobol,
paBiviHyluebtatd, | @hylecadinglaeststys @olyvarybothjonales such as plastisol,
acrylonitrile-styrene-acryli opol rs cet al

PRBM D e IOTSE FBRER ALEHY Ry P n ckyfEres cBllulose
asdthieNi dBolysth@hy Phepigedani dacrydiel,y s updlpmerdyinhdthrtrdlate,

crystal " pol ymers and fluoropol yners, thernoplastic
aetykstitoilebeadiendstyeens (i nctopalymsrst yr &Y IBDIAgr sBgne-acrylic

r ubber acr.yl oni.trj | r e ;
BBy AR oA O RS s (P bl H8plene quiphide
poBPAkHIEHe SOt ridbfsuforesy Liqiid crgstalopgly meisrepdt fieoropolymers,

anti-mcrobial conposjtion and an adhesi ve o seal gglt
thermoplastiun gleptomsrs, mavlhersy| (ipglyding o stengy butadisge , Jupoer)

Ln.the f | RIBRY,] ARE blends
agqﬁoe@?%éggﬂ%g?ﬁ% g{rhgo%gccg ’| es?a%\?\% (1) gi) ﬁg%’éyg’?e,@ car dboar d,
ah® copoipaersatrdeqf] asti c, gl azing for w ndows, grout,

seal ants for pipes, adhesives, sealants and

insulating materials for appliances, bathroons,
FRRRWEFiSns %b&gﬂﬁﬁg,th@%ﬁ-lﬁﬁf@&imu ebpesitidrorandll A aGRSive or

conprising the anti-mcrobial conposition and cl ay
sedlamtas thofinctionahineteriabmay.rfer exampledbedised ibibe né?élu?al’féﬂe of

functi,onal. mat eri.al . I u [

i P RSO A SHBIR, s, S B
rhiblck | £, pldétR pRgmeans warloesageouni galanfhéor pipes, adhesives,
anti-m crobi al conposition can he conbi ngd i nt.a % vegxd
sodlaiets ead inselpting matesiak forcanphianges. Aot 8o She BFrst iishens,
Cgaﬂ%ufcﬁgﬁuri ng, contracting and construction

| Stri'es. The nature of the anti-m crobi al
conposition may be varied according to the particular

functional conpounds and.the nunber and. na e .
E?F@P@BP@%rﬁ(’é‘?PélSB\ge§€?lt a (%Hmt“ﬁ%b‘ﬁg?‘i"untpﬁsglf’“f t&ﬁ‘?:t Flg ool P2
GO Rfncrd@, Hag o@"%ﬁ’étﬁ%@l‘i@ﬁﬂn@ﬂimﬁ@ iegial noRsiopfexhmple, be

I'nvention and formil ati ons conprising themcan,
usydhi in atollgts,d eipk s dtilewoeriogh Aeets dplpFieraak rlittiery dsaigagegand

a rinsate/leachate of low toxicity and which has a
S§WEEC PESi dence tinme in the environment. 34

CONFI RVATI ON COPY WD 2009/ 010749 PCT/ GB2008/ 002436 It

is thought that the rinsate hasb,a | ow t oxi ci Ly beca%lse
THeeanthmicrebiak g@pg(psnggbﬁqrg be combined mto a very wide variety of

functional compounds for the manufacturing, contracting and construction
industries. The nature of the anti-microbial composition may be varied according
to the particular functional compounds and the number and nature of

microorganisms present in the particular functional compound.
The anti-microbial compositions of the invention and formulations comprising

them can typically degrade when submersed in water, to provide a rinsate/leachate

of low toxicity and which has a short residence time in the environment.
34
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are associated wth the second conpound and so the
conposition does not readily dissociate in the

w@e@senoe of water. 5 The fornul ati on can be decSi/gB2wWs8/002436

so that they are stable and effective in nost
manuf act uring environnents. The fornulation is
1t ¥ R, Elﬁbrlu?saﬁéoha{soa IoWEIRRIit§ B Ase Ahe 4R 0micrbBR] . ents
prope ity of the product permits materia
axtetmkocmtei wn:b thembgd carppevad taad se ither ¢amspasitian dass not readlly
d ag F{qﬁl fhea eantl m crobi al conposition during
’a?socll B gpéeé?ncgfo N4 ng or mi nt enance. Typically,
the anti-mcrobial conposition is incorporated i nto a
r{_p conventional deter gent sol utiqn or gﬁged
The ifprmulagiamean b designed e fahdheyrare stae gnlic Ero apost
C 0 dr t c ubSto
i RET b Enments, P fRI Ry 1E BERSRNC R0 S0,
tetn@aebe& ek e£2@0°ge" . The sanitization properties of the
fornmul ation are, therefore, restored w thout the need
for re- manufacture or difficult treatnent processes.

r Gttt haAteridlf@hat are frequentl
ﬁgt&%ﬂéﬁaﬁngbﬁlggn%%gh??ggﬁér formulation dil ut edq by 4
wasledd @ riresed iabg i reghargedit wish thmantivaxiespbigheRrapefifiaikyring 2

di ssoctlé_[ Lnto the Dbiodegradabl e conponents as

TOIEG i |c$eag}gs%rd§%1gt8nar}&gcor ding to a further aspect of

the invention, there is provided the use of an anti -

25 m crobial conposition of the inventi ong#rg. revent )

"Iiyplealﬂjor e | ani-micrebirb ngasRPOsTion nily r BISPTRRRA g sumple
Mol Yo i e

cotepfis JeishRet dotbfind 8 BARY 50 mBr RS dauleling: Th

aH$Snibobil ch@pssiti vilh bt dravreveeato theanesmnmf () hxmlmphoblc

col oni es of microorgani sms.on a surface af -30 wh

elemepts, jptevihg edrfagh © %I the gredush 121 R ’:ﬁa]i‘ﬂfig%les 1} p?a(%t tlon
p];&prert%@kefnﬁlet ﬂ%nﬁﬁﬂ?ﬁ%é Il‘BQl%f&g ti®red MiBBLT @i na_dﬁlefor Te-
priocess conprises the steps of (A) m xing conponent

nfdnpifagnde oBdifmueramnt@bS( WD 2009/ 010749
PCT/ GB2008/ 002436 conponent (ii); (B) adding the
pol ar solvent to the m xture fornmed in step (A); and

A(ng)wésﬁ'otf%ﬂ katdd@ofit@itd 1he @ntiimitrobRal U@ﬁlpbsﬁiom befarmulation

lutton s forned. |f conponent SQ|Id step
d(lﬂt)eddaarsubleaeetpharemgcsgiuuph aBq, PRfeE| N@rvzld B @%P%??tm&"&he

5 dis ve conmponent ﬂg&{g@tlvel y, Somne
bf‘PéiFg?agg?lg CWP%E 4 pﬁéew%%s B "Conponent (i) are
comercially available in solution. In this case,
these material s’ £
According to a further aspect of the invention, there is provided the use of an anti-
microbial composition of the invention to prevent the formation of colonies of

microorganisms on a surface at which it is provided.

According to yet a further aspect of the invention, there is provided the use of a
formulation to prevent the formation of colonies of microorganisms on a surface at

which it is provided.

The invention also provides a process for making the compositions of the
invention. The process comprises the steps of (A) mixing component (i) and
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can be used in step (A in their commercially
avai l able form Typically, the m xture used in step

W@ 2009000mpy | ses from about 1 to about 25% by 1BCTHEBRIVB/002436

of a polar solvent, nore preferably fromabout 2 to
about 8% by weight polar solvent. If the amount of

) 1 d0j s
oS HERL 7D 20lipl (R sl pl @RPIERbre R A 05, and
(Cagitdtingthe irbspltthet mixtrire entilm cleqysplupion it ormedbunt  of

solvent to use. If too nuch solvent is used the
initial cloudy solution will not becone clear (the
IfofiPonsist! (Btid QEblidS sﬂeﬁ QMYBIn Belcabi§edLutas SEicRhEpbIN dolvehnb®
formation of col ds). The pol ar solvent typically
digsadvé gompepent ((A) wétemt@ely, SPmp Gugariads ehicly gnagy be used a
sal v
bR ) TS BETR ARbER raffidh, o hATEG MRE berials
calf 1 uee th steh eSeinniir demmaRiallytavaithbiefbrion step (A) or
they may be added in step (B). If they are added in
step (A) at least sone of the additional
I
TR, PACRifurcTHER n SR (BF o AE NS Thorh BN ool 2 SR Iby
waight afldguldrsobesp nfdy prefreblyafremmbout 2 itk ebgutt&ys byi \prgbt

| ve ip.the a ent sLeN ed . of cou
PR R, 6 R SE TR B SOFEULATE R BB ol
Wil Yoot atHedsdRsdnoft di8mant il n?ﬁxesdﬂ EAlE r@ldila d@&hhﬁiedm
Typically, the process to produce the conpositions of

aprivepriaiy @mouph of solyemtr toewseoutt togt Mpeh AP lventpis ruted) e jgitipl
t I t |
oBuih rol¥op PUE B, et Yiod) (e ool % ioufh Ve

assotined tw1tlﬁt@e To'rmmah loy cslﬂca@s)( Aheipplar Gnh'bmi tepichidsnudenia step
sol uti on becones cl ear is thou t hat hi s .cl ear

(Ao lisit WA colhoneh sothen |P8?aasS°éYenﬁ% d’é‘? Yed; plternatively -or
npenents (i) and (ii) and the additi onal
acgdgtl - n‘?cr obi al agents (iv), if used. 36 CONFI RVATI ON
COPY WD 2009/ 010749 PCT/ GB2008/ 002436 |f an

t bi hat t ble jn,t
25 B0 ShuRISR bR kSN et MRV
mh%ﬁﬁcédtm@ﬁ% (h9oPHRS rntlayofSe dued @oktep (BF . IfShdyrars ta.@clbd( iA)step

he conponents may be m xed in_ any manner suitable
(l’é)f ar least sapleeofi the addikionslzantinderobigh ggent gpaxope dralidsd gl any
ture
LTSS 3y By UGRRE R AR LA T o b

the 9 e Rind 11(<¢1y )to Gimplly sHssolveriaahapdlat kelventi (pravide(f aff course

exanpl e stirring overnight). The rate of additio
thlahg'gg are soluble in t%at solvent) f—Iowever they may also attach to Hle outer

surface of a colloid.

Typically, the process to produce the compositions of the invention is carried out
at room temperature with stirring. In step (A) the mixture is initially cloudy

because the component (ii) is insoluble in the polar solvent.

Typically step (A) is complete when the solution becomes clear. It is thought that
this clear solution contains colloids or micelles of the components (i) and (ii) and
the additional anti-microbial agents (iv), if used.
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conmponents often needs to be regulated to prevent
"shock"” which can prevent 10 adequate m xi ng and/ or

w@odoboind4d ormati on. It would be a routi ne mat t BCT/GBR008/002436

the person of ordinary skill in the art to determ ne
a suitable rate of addition. The m xing/bl endi ng
steps can al so use techni ques ultrasonic

m xi ng/ bl endi ng. The present invention provides
Ifconpusnitiobiad agditt dhatap et sojublrin q@pov@@ssso nt sutsed, isshould

of srn tep (AL R BRL A o bt SR SIS, T e o

no pol ar sol vent) and diluted wit h pol ar solvent (e.g.
wat er) when used. 20 Testing Methods 1. Eval uat i on of
Inhsiep 64) heampagenty may bagnixed M AyoRannsh syigahle (fof grample to

§fht1]1% 't}fehfo?m gcirf oﬂ'go%loﬁi Bg[gl%?%rr | %.%gfuzgﬁesadrﬂ‘ WiclddP. This

to evaluate t act|V|ty of
ydﬁlm]&ved by rsbow iaddiginh iofra cangxapqmsnt (s theotpdneat (gl ¢r visa

K12 0, Rough H48, Medi d. Ma
VeI fi%fi @ggmxleg Rlor sxam nple 3 mgﬁV%"&% t) %% 19%6 %f;/"g’.tdq “zogf&he
B&CJ)M R&ds & Q)egreﬁlﬁ‘lged/ to L;I)r\é@én@ sk wiER tchn Aévent

g agar + LBA is sterilized by autoclaving.
uaENRIXRMATIAN @divid Wonroog/ Gt epnBl lmr/rmmquﬁps ghe

p%ﬁ?lgf’% @Ones%abgh&é}é'??%éﬁ%(‘%‘éﬁ%%a@% ®i ‘on d(l KtlE)Ln 3b0e

QRURR s’é‘efglEaﬂl 8ls6 L&Y tebhrdQuds RYtra301io @hiRitiotdendirg.
hIS dlne + g cysteine / L water 10 g tryptone + 5

g yeast extract + 10 g Nad +
The present invention provides compositions obtainable by the process set out

above.

The compositions of the invention may be prepared in a concentration form (ie.

with little or no polar solvent) and diluted with polar solvent (e.g. water) when

used.
Testing Methods
1. Evaluation of bactericidal activity using suspension test with

Escherichia coli K12 O Rough H48

The aim of the test is to evaluate the bactericidal activity of products of the

invention against Escherichia coli K12 O Rough H48.

Media and Materials

10 g tryptone +

Luria broth (LB) 5 g yeast extract + LB is sterilized by autoclaving.
10 g NaCl/ L water
Luria broth Aga (LBA) 15 g agar + LBA is sterilized by autoclaving.
37
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Luria broth + 30 nL Tween 80 + LB+NF is sterilized by
autoclaving. Neutralising solution (LB+NF) 30 g
wGeaponiete + 1 g histidine + 1 g cysteine / L MeEl/6B2008/002436
Sterile desalted water Sterilized by nmeans of
MIlipore fi] Bovine albumn solution 3 % BSA Used
wWth other liquids in {0 goncengati on of 0.3 %BSA O
I ncubator 37 C St opwa tHIYRISPY Ex mi xer Vari abl e
pipette and sterile tipgyedsdermacPetri di shes 300nd
Fl asks Test Organisnms Escherichia coli K12 0 Rough
H48 The test organi sm WagNeEbt LoyaterBA pl ates at 4C.
One colony was used to 5 inoculate a 100m Fl ask of
LB and i ncubated at 373 mbrTW&nHOurs to reach

stationary phase. For # gcultures, 4ml LB were
FhsHaEe

'aglg,; ~ ' ne co CONFI RVINT §9\%t&302¥d Bautoclaving.
IgOO9 %)‘%%%‘émﬁwgszoosr ghiagidme tand i ncubat ed at 3‘;%(? ¢
for 16 hours. Iml of the bacterial suspension was then
added to 100m LB and gmeWS/LWaéﬁGOO of

approxi mately 0.375. Serial dilutions of each

organi smwere then per ¥ H¥BO0SITg LB and plated onto

LBA plates to determ he pber of colony form ng
units per m. 5 Vali da?ggh oF Test Conditions 1.

Val i dati on of Sel ectedlEgpatlrental Conditions Im of

IBui trotb/%t bumi n_sol ut % &Esﬁ)veevr% P | acelgBlIGF % &&3zed by autoclaving.

I&euu*%reali\sttg Qollll%n 8EB+NF) : )
30 g saponine +

1 g histidine +
1 g cysteine / L water
Sterile desalted water

Sterilized by means of Millipore fil

Bovine albumin solution 3 % BSA Used with other liquids in f
- concentration 0of 0.3 % BSA

Incubator 37°C

Stopwatch

Vortex mixer

Variable pipette and sterile tips
100mm Petri dishes

300ml Flasks

Test Organisms

Escherichia coli K12 O Rough H48

The test organism was kept on LBA plates at 4°C. One colony was used to
inoculate a 100ml Flask of LB and incubated at 37°C for 16 hours to reach

stationary phase. For log phase cultures, 4ml LB were inoculated with one colony
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bacterial test suspension containing approxi mtely
3.0x108 cfu/mM and incubated |10 at the test

wao eovperEsur e of 20C for 2 mnutes. At the end PET/GBR®S/002436

time 8 M of LB was added. This m xture was i ncubated
for the test contact time of 10 m nutes. The sol ution

afﬂ??hc'ﬁgﬁgd di gee %1t 96 okl A3 8¥ckhd - vaxikPidl Gispéidion vadthen

these test solutions were pipetted in triplicate
added tol 20@ml &B 38d 1SS tof ammsomfcappr@un@@y \Pad SntSerigl

0x10 d 3.0x101 cf
By SR e P SO g
pltesd6 8ak@hiné FRMULHRD of d:dlbigy ﬁmhfgl’mﬁﬂs pstmpensi on.
Neutral iser Toxicity Vi tion 9nl of Neutrallser

(NF) was placed in a test tube and mxed with I of a

Vzﬁﬁa a@%&r#@;%ﬁ“&#ﬁgy on cont ai ni ng approxi mat el y

m xture was incubated at 20C for
110ahﬂdﬁi¢h&ﬁ8el§h&d§£mbememml @Gasditiphut ed t o 3. 0x103 and
3.0x102 _ cfu/m .usi

1 o e APV SO MEIgRH BSA) e plE Gl s e BB Wi FA Ot
&l{j Tt ehﬁ&&l hakarlid! appfSxiftel24.0R00 Shymesid reabdiéd

qual to or greater than 0.05 tines
aﬁ\)/ﬂllettest umpmtwewfsmﬁ fop3 minuk.| At thegnd K this simestml o4 LB
al i on 1ol of Bow
wap &ég SN P EC "ft A E%%e ft & @8{1 g(gtgt H%%c%@%)lgt oo at
T%QQolhﬁbn SvaitheH @ifuted. td78. ONEE dnkde30 10k @ fu/mic). whil f these test

Neutraliser (NF Af t 5 t
soltionss ThRe pacie insiribigae ni R 5o sttt LB Which s
. m.xt ur.e lef t o]
R A L R e

haid, 0.1 i vvas then plated in triplicate onto

12-15 f LBA. The pl yb
T rlsbou BS cavlde ok BESL A DUoSHER Do B Lopaitr

than 0.5 tinmes of Neutraliser TOXI C|ty 39

CONFI RVATI ON COPY WD 2009/ 010749 PCT/ GB2008/ 002436

2Vekuttalisep Toxititg tValidatioml The sel ect ed condi tions for
5 Te eratur

ol 71| N RUPSYBS CUeR L birehaih B b i ot of 2
bherdal @Jspenswn containing approximately 3.0x10® cfu/ml. The m1xtu;re was
incubated at 20°C for 10 minutes. The suspension was diluted to 3.0x10% and
3.0x10* cfiyml using LBA. 0.1lml was then pipetted onto triplicate plates
containing 12-15mls of LBA. The plates were incubated at 37°C for 24 hours.

Test result should be equal to or greater than 0.05 times bacterial suspension

3. Dilution- Neutralisation Validation

1ml of Bovine albumin solution (BSA) was placed in a test tube with 1ml of LB
and incubated at 20°C for 5 minutes. 1ml was then taken and added to 8ml
Neutraliser (NF). After 5 minutes incubation, 1ml of the bacterial suspension was
added. The mixture was left at 20°C for 10 minutes. The suspension was diluted to
3.0x10° and 3.0x10? cfw/ml using LB and 0.1ml was then plated in triplicate onto
12-15mls of LBA. The plates were incubated at 37°C for 24 hours.

Test result should be equal to or greater than 0.5 times of Neutraliser Toxicity
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Product test solution: Byotrol product G5 (0.5 %
(v/iv), diluted with drinking water) plus indicated
wabaotrant s / surfactant m xtures, pH is adj UBCEGBa®S/002436
indicated. 10 Im BSA was added to Iml of bacterial
test suspension (approxi mtely 3x108 cfu/m) and
Vi n%gigat ed at 20C for 5 mnutes. At the end of this
?l'r‘ Bml of the product test solution was added.
After a contact tinme of 2 mnutes, a lm aliquot was
pipetted into 9mL neutraliser (NF). | m of this
Test Methedwas used for serial 15 dilutions (LB+NF):
Tﬁgée]keﬁtécf)%dit' Os or tdeksts Wre, 101 and 10-7. 1 niL of :
Seril a ITutions was plated in duplicate into a petri
Tethpdratnrd: 2032- 15mi s of LBA. Using this test procedure,

corrpo,f.iti_ ns whi ch have anti-m crobial efficacy can be
Craert 1 Meed ™MBonposi ti ons are considered to have

A ring S“dbgtkahéé: B%Rffde@aﬁminfanéﬁﬁbd(]pi%%) 20 test, they
give a reduction in _the nunber of nicro-organis o
Prudiucth teist selutions aByotet quipdych 35 (85 pn{ v it dwah dyigping

i Lh the PbEihrel QPH isSHMRRENASIs Qhdicated.
W&%f%l}ls ES%%%%@ %ﬁﬁ%%%hﬁggﬁ%gtagﬁt I - nﬁecg:’?%bilsal ﬁgf fi cacyw%gn
be considered to be those that when subjected to this

11 dHA rag e micat PRl 150 sheteRgen prraximaely 3x10°
ch.li/{n.\) 4hd iﬁ@l{)lfl%gel%l%t\dOV@ rt5r 5 RhihRE. 3k theZpd T this time 8ml of the

antr’-mcro conposition provides a reduction in the
prudubtetestodolutionruas asidghrfere esitast timeaaft2 EWRHES: [2ognigalguot

nore preferably about 7 0 . :
g 5B Ao T B By BB s B o o
d8BtdrsNTIE-Q9RRl 10donpSsiloPono*pioY, ted aadbiant inl lof serial
zero survivors or substantially to%gl kSi [ Fﬂgg‘lr t he
diletiens veasrpddted briupdieate inte  perbdive Wit d 22O nRg 8 :

Ef fi cacy Testing using Escherichia coli K12 0 Rough

HA8 The aimof the test is to evaluate the residual
(ke taayst prodededy admpositionk evhichvieave iaoti-migtpdial gfficacy can be

bbb St A A BB e
R e LT For o AT L) s yone Bt rael o kB o
absutslogr §.0i zEhishiy ialscoeidandenyith the an| stapdagd (3276) for
sgs(“:%)ael[lsi;n tests. Compositions having anti-microbial efficacy can be considered
to be those that when subjected to this test provide a reduction in the number of
micro-organisms of at least about log 5.0 to total kill or zero survivors. Preferably
an anti-microbial composition provides a reduction in the number of micro-
organisms of at least about log 6.0 more preferably about 7.0 or more under the
test conditions described above. Most preferably an anti-microbial composition
provides substantially zero survivors or substantially total kill under the test

conditions described above.

2. Residual Efficacy Testing using Escherichia coli K12 O Rough H48
The aim of the test is to evaluate the residual efficacy of products of the invention
against Escherichia coli K12 O Rough H48 using typical household conditions.
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Luria broth Aga (LBA) 10 g tryptone + LBA is

sterilized by autoclaving. 5 g yeast extract + 10
wQ@MNagioidz4avat er 30 nL Tween 80 + Neutrali si ng BOT/GBR@A/002436
(NF) 30 g saponine + NF is sterilized by autocl aving.

1 g histidine + 1 g cysteine/ L water 10 g tryptone

+ 5 g yeast extract + 10 g Nal + Luria broth + 30 nL
Tween 80 + LB+NF is sterilized by autoclaving.
Medixt amd Meitegalsol uti on (LB+NF) 30 g saponine + 1 g
histidine + 1 g cysteine / L water Sterile desalted
water Sterilized by nedh&U¥FORETIipore fi  Bovine

1R I{gﬂ ution 3 % BjségéA&ggxﬁ’M& h ot harp |s @HIBRd b} alitoclaving.

concent on of 0.3 % I ncubator 37 C

St opwat ch  Cerani c tilksg NgChzZleavafetO cm x 10 cm
Prof essi onal Care W pes, viskose free Drigalsky
spatul a 41 CONFI RVATI 3\ &g WO 2009/ 010749

PCT/ GB2008/ 002436 Voriex m xer Variable pipette and

Lsﬁtrig rblr(%tﬁ A{giaQEBA 00rm Pet’§ PSREE 300 B RS Serilized by autoclaving.
5 g yeast extract +

10 g NaCl/ L water

30 mL Tween 80 +

30 g saponine + ) . ]
Neutralising solution (NF) o NF is sterilized by autoclaving.

1 g histidine +

1 g cysteine / L water

10 g tryptone +

5 g yeast extract +

10 g NaCl +

. + . .
Luria broth 30 mL Tween 80 + LB+NF is sterilized by autoclaving.

Neutralising solution (LB+NF) )
30 g saponine +

1 g histidine +
1 g cysteine / L water
Sterile desalted water

Sterilized by means of Millipore fi

Bovine albumin solution 3 % BSA Used with other liquids in f
concentration of 0.3 % BSA

Incubator 37°C

Stopwatch

Ceramic tiles, glazed (10 cm x 10 cm)
Professional Care Wipes, viskose free

Drigalsky spatula
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Test Organi snms Escherichia coli K12 0O Rough H48 The
test organi smwas kept on LBA plates at 4C. One col ony

womonsgd to 5 inoculate a 100nm Fl ask of LB BETGB2008/002436

i ncubated at 37C for 16 hours to reach stationary
phase. For |og phase cultures, 4m LB were inocul ated
with one colony and incubated at 37C for 16 hours.
VoHexPXehe bacterial suspension was then added to
100m LB and grown.to an OD600 of approxi mately 0.375.
Vagiaplg| pipedie|ane SR W each or gani sm were then perfor ned
using LB and plated onto LBA 10 plates to determ ne
l0fmmBeiielishes col ony forming units per m. Validation
of Test Conditions 1. Validation of Selected
38QméFlagent al Conditions Im of Bovine Al bunmin solution
(BSA) was placed in a test tube with im of 15
bacterial test suspension containing approxi nately
.efu/mM and i ncubated at the test tenperature
T%t%ﬁ;soﬁrs 2 mnutes. At the end of this tine 8 m of
Exdherichin coidet2 OTRoughl48 ur e was i ncubated for the test

ontact tinme of 10 nin S.....Ih | O e
Th¢ o auiednisTs oo 1BEP AL BroRilsS B ‘?ﬁm%‘l’%.gil\éﬁ o‘{”&t esdeto
inoe8lhte $Q00k] FIEKWSS EBPARE idc@Batbd &t r379Ci foatle hads pb atsadh
on 12-15ms_of LBA, which is 20 equiyvalent tqg 3.0x102
stafienaBy pase.1Fasflog piase cpitures Smld B werk pgailatgd Fyithsone qogny
24. hours. I h iail eabekn
a?cﬁglncu g‘ffg a% ;g?riéé f@:??é‘?f‘% q%goggtﬁgﬁ%%‘@halzghs én&?{nal [ seren
addadi ® 190valLiBdahd @roRh t©ndn @Déle wif rapiprecamate-).3Was Serial
placed in 'a test tube and mixed wi.th Lm .of a
A BtEne, o 4Pl GBBAS: BHeIBHR BT Ak e 1y cgier bBA
/ fe 1 lorly Yo rRRlA 8 berk@C for 10
pﬁeﬁﬁﬂit?g%%%mﬁﬁg&bﬁéﬁcn% o 3 b 103 and
3.0x102 cfu/m wusing LBA. 0.1nm was then pipetted onto
triplic géat S, 42 CONFI RVATI ON COPY WO 2009/ 010749
Vi t&%‘z‘%‘%ﬁ 93¢ ont ai ni ng 12-15mi s of LBA. The

1PVAI %oVt S elebted BpRfiniint Al Corditiod¥t hours. Test result
shoul d be equal to or %reater t han 0. 05 tinlté‘e%t .
£ Wgh 1ml of

1iph of &yavie i splgtion IBSH) [wasi RIAcedNE 2 fest |

Val i i . . i . : i c
b5 SOl SR B P B0l A B
a2BE tés0 kerfiperattnet F0°C rfbr Dasinvtee rAttthi end afithiaticied mboBHB

was added. This mixture was incubated for the test contact time of 10 minutes.

The solution was then diluted to 3.0x10° and 3.0x10? cfiyml. 0.1ml of these test
solutions were pipetted in triplicate and plated on 12-15mls of LBA, which is
equivalent to 3.0x10% and 3.0x10' cfu. The plates were incubated at 37°C for 24

hours.

Test result should be equal to or greater than 0.05 times bacterial suspension.

2. Neutraliser Toxicity Validation

9ml of Neutraliser (NF) was placed in a test tube and mixed with 1ml of a

bacterial suspension containing approximately 3.0x10® cfw/ml. The mixture was

incubated at 20°C for 10 minutes. The suspension was diluted to 3.0x10% and

3.0x10® cfi/ml using LBA. 0.lml was then pipetted onto triplicate plates
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Neutraliser (NF). After 5 minutes incubation, im of
the bacterial suspension was added. The m xture was

wo edob/0ast7420C for 10 m nutes. The suspensi on WaBCTHGB08/M02436

to 3.0x103 and 3.0x102 cfu/m wusing LB and 0.l m was
then plated in triplicate onto [0 12-15m s of LBA.
plabke RNC :

o o L B2 AP PR Therd ot o7 082 PoBs. o
Tok uesultIshowdd b esiadite 9r greater than D OA tinfes dactvbalsuspersion,
Pretreatnment of Carrier Carriers were cleaned /

di sinfected with isopropanol (70 % v/v) by spraying.
3EBAGeGen- NARFARANGH VARdatiGed to cover the entire
surface conpletely. Excess isopropanol was remved b

1ml afi Bayine fafbungin sphsion §BS A gvagddacad imbadest tehe with dpml of L
. ' .1 0 ' rJ.pi€ t

o, ietled 4 P2 oy 3, ot Cfi ¥ GRerbnl o e Chadk o 8
NeppdliseaNONARet §ikinites defubation, 1l bf tHefbacesialsispension was
amounts of isopropangol r I n.some_of appli.ed bacgteria
addeghfhe @Qﬁ%el"t’aéd.ig%%o %ﬁ@&“‘%% Pfge SYSPEBSIOR Wi fifed fo
V&1 08 BEd/Af udil [ Re51 Wds drnBrRBS irP{ripHcste! dnfo

3 WU A BT PRV P phing PETAIE SERL Bl Ao aRs iblrteae o

124 Salld afileRiA t The pmlatgs pesrineubatadiadd7%E fsQ4rhonts es. 3.

Pr oduct jcatiqn to Carrier . of disinfecti -
Tk G AL B mdo S EopPe PRk Bna i Sp el ki
VARRkigd 30 disinfecting product was spread over

entire surface by neans of sterile plastic spatula

(Drigal sky spatula). Surface treatnent with excess

di si,nfecti ng product was done over a period of 10
Tﬁtm%@g.& Pretreated carriers were stored overnight in
19PtRatheltaTCareieyer ed wi th Prof essional Care W pes.

43 CONFI RVATI ON COPY WO 2009/ 010749 PCT/ GB%SOS/ 002436
Carriernyieta sleprad brdismfested rwith swoarepenein(78F 7a M8 B spraxe.

: tori i :
EfE3 it gehel Mt D Sler MEIEHLS sufRE LEADLRY. Excess
isb propam ares remevea by smningofff. Farthgpdrying veesctllowed for gheriod
ge kiilled. The applied volunme of 10 L was spread over
ObH{ ¥R1SS: | ¢ surface by means of sterile plastic
spatul a (Drigal sky spatul a).

2. 1*' Inoculation of Carrier

1* challenge of tile surface with ~10% CFU bacteria. Application volume is set at
10 pL. If residual amounts of isopropanol remain some of applied bacteria might
be killed. The applied volume of 10 pL was spread over entire tile surface by
means of sterile plastic spatula (Drigalsky spatula). Challenged tile is allowed to

dry over a period of 50 minutes.

3. Product Application to Carrier

1 mL of disinfecting product was applied to a pretreated carrier surface. Applied
disinfecting product was spread over entire surface by means of sterile plastic
spatula (Drigalsky spatula). Surface treatment with excess disinfecting product
was done over a period of 10 minutes. Pretreated carriers were stored overnight in
a clean place, covered with Professional Care Wipes.
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Chal l enged tile was allowed to dry over a period of 50
mnutes. 5. Rinsing with Water 10 Tile surface was

wo evged7wd th 10 nl sterile water (waterm || i poP€{zB2008/002436

After rinsing tile was dried for up to 1 hr or till
surface was visibly dry. 6. Dry wear cycle War cycles
are used as an abrasive step. A dry wear cycle was
done by noving a 15 cork bl ock wapped with

4%@£|ﬂ§ﬁbﬁ)ﬁﬂbaﬁa&e W pe back and forth. Nor mal hand
pressure is applied. Professional pes. of

Inpiwletiere of i SinfserisEs SRRSOPY usgat ) ol Fia fokterie. Agication
véél\ﬁx%r \gyy L& £QoVELL ifnﬁsﬂfl?lpﬁrﬁ&ﬁﬁ§ P gr&fﬁh@l Wnﬁ’ﬁ§ sHER of

Spraying waterm || ipored ont0O W pes. Spr a&;\e
appiied dacerib ynighiti tggiatied g The eppliedevdlumencdB O WL 9@s spreadgver

wear . cycl es re used.a braS|v ,
eléya e NS NED eAE PR IS PRty FUTRE e PR
d’-:tn %ﬂ RaAMbWeP S &FovEr £p&sl s3I minatee. W pe back
orth. Normal hand pressure was applied. The

wetted surface was allowed to dry 25 for at least 10
ute lg Flnal I nocul ation of Carrier The tile is
rﬂ% h 106 CFU bacteria. The application
THO bR e WAS rﬁl@éd with 10.6hIl sterTlb evangriiiviatetnialblA fieasnsipg gkd
over entire tile surface by %n of sterile 30
wes diied for paq { hpoy teh Flgﬁicgk‘gﬁ%fgiw The chal | enged
tile was allowed to dry over a period of 5 to 10
m nutes. Surviving bacteria were dissolved by applying
6508y Wweat&cle NF. The applied LB + NF vvas spr ead over

entlret|le surfac by an f steril
“éeﬁ’éf’lﬂ @ a(fBlu?e&aﬂs ?ﬁé’f’ EF‘?Q i‘s‘%ﬁ& @ G Wé?g‘?%e ‘I)’}me[l ing a
%;}51 e@ aéth %f&gaﬁamml WhHORRY A ROAONMHHZUBand
GBZOO 002436 no killing effect on surviying

plesutreis agpliodt Priofessihal {tase Wines @f slpﬁfVéS@WentjPﬁr%a%& adsprb
tiles di ssol ve surviving bacteria the tile was
9 E%%Ifﬂé@ roomtenperature for 30 m nutes.
Di ssol ved survi ving bacteria were collected by neans
of sterile plastic spatula (Drigalsky spatula). 5 9.
7D8Meg Weardeyedh of Survivors The collected |iquid was

ﬁe%t%’g S PR IBART (e AVDEEWdsCddHePBY sBraythgOwhteRfim AN
wipes. Spraying was done by triggering one time from about 30 cm. Wet wear
cycles were used as an abrasive step. A Wet wear cycle was done by moving a
cork block wrapped with wetted (wateTmitlipored) Professional Care Wipe back and
forth. Normal hand pressure was applied. The wetted surface was allowed to dry

for at least 10 minutes.

8. Final Inoculation of Carrier

The tile is challenged with ~10° CFU bacteria. The application volume was set at
10 pL. The applied volume was spread over entire tile surface by means of sterile
plastic spatula (Drigalsky spatula). The challenged tile was allowed to dry over a
period of 5 to 10 minutes. Surviving bacteria were dissolved by applying 500 pL
LB + NF. The applied LB + NF was spread over entire tile surface by means of
sterile plastic spatula (Drigalsky spatula, single use version). The neutralizer had
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was applied to 900 L of LB + NF. Serial dilution in LB
+ NF up to 104.100 L of sanple was carried out and

wao b@ogid7ed i ons are transferred to agar pl ates.PADGB2®B/002436

Met hod - Total Procedure # DAl PROCEDURE |

Preparatl on of bacteria culture (overnight culture) 2
(F @ffg@? R s‘&fw%é HaBlerid,ttut %%twﬁ@@thstcﬁﬁnﬁecﬁng? prodaiét on

noc atl on of Carfier; see Step 2 4 Product
tilapp|Tocdissodve susviCingr basteriastbe ti% wgs u@ubeéd afyseqm dgipperature

f%eﬁsﬁfggw FHSS\RE eg rSH‘Ir‘Y YM’E %Ectgy & l’vsere co ﬁ%@eds&g Qnegmz of sterile

gjhgaﬂskgz%pmuﬁg see Step 4 9 4 Dry vvear cycl e;
see tep 10 Final inoculation of carrier; see Step
11 5 g)eterm nati on of survivors; see Step 10 This test
9pboge WSiodSs IR UWnL. This nmeans that of |log 8

ST on ﬁ%n ’fgcnurrber of mcro-organisns is
Tﬁa doNetteliquiid wae samplad ‘b'y \noass ofs istegile pipetta. d90 L of sample

waBADREd 1 0N AL T ATE; Soied AR ik ast £ dpd 0 0B%E
ofgagxt%lg 658 artifd BaVAA'RS il ns i traiBfe¥red td agdr?)ldtéw S

_ they give a reduction in the numb
n1cro organi snms which is at 20 least |log 3.0.

ant -m crobi al conposition having a
TFsé E%CF i‘f’tlag% % test ed_ul n’thl S manner wll give a

ns descrl bed'
ﬁvenﬁégpﬁ%% gt% ?rat ed by the

onst Iriogtlaiingo BRarript; ese Step 2Exanpl es The.

re representative of. anti obi al :
Squ,Qu %&ﬁﬁ’ﬁ‘btovﬁ:ﬁrﬂer fff?eé{]ﬁ? gselnf1

_ Rmsmg w1th waterm.“,pored e see?Step 5

; noculatlop-of carrier; see Step 4 -
' Dry wear cycle; see Step 6

- Final moculatlon of carrier; see Step 8

;uDetemnnatlon of surv1vors see Step 1.

This test procedure uses 10® CFU/mL. This means that of log 8 reduction in the

number of micro-organisms is equivalent to zero survivors.

Using this test procedure, compositions which have a residual efficacy can Be
identified. Anti-microbial compositions are considered to have residual efficacy
if, in this test, they give a reduction in the number of micro-organisms which is at
least log 3.0. Preferably an anti-microbial composition having a residual effect
and tested in this manner will give a log reduction of at least about 3.5, more

preferably at least about 5.0 and most preferably about 7.0 or more under the test
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Conponent Conposition w% Coco al kyl dinethyl benzyl
anmmoni um chloride 0.1 di-n-decyl dinethyl anmoni um

w@ bdogwoide 0. 092 Bronopol (I NN) 0.074 Pol ymerPCI/GB2008/002436
bi guani di ne hydrochloride 0.042 mixture of
hexanet hyl di si | oxane, octanethyltrisiloxane 0.0017

er 99.54 The m xture of

(ﬁg)%%?ﬁ&fﬁl &%ane, octamet hyltri sil oxane having a
viscosity of 0.65 centistokes, is available from

e N T T

This conposition was obtained by initially m xing
(wth slow addition) the two ammonium chloride
Examplssinds, Bronopol, pol yneric biguanidi ne
hydr ochl ori de and the m xture of hexanet hyl di sil oxane
and octanethyltrisiloxane with stirring at room
Theefotlowatguare représiehtatihesof antimierobial coropehtionis it accordeacawith
clear The ethanol and 20 water were then added. The
the RERIFRLNENLERhanol wat er added in this Exanpl e
resulted in the production of a solution that was
"ready use" for many applications, although it could
Edyenmdé Vuted further for sone applications, if
necessary. 25 Exanple 2 The conpositions shown in the
tabl e bel ow were diluted with water to provide 46

c&?ﬂ ARVATT ON COPY WD 2009/ 010749 PCIT/ GB20 D80RB@d3én wt%

uti ons c‘nrmrl Si ng 0. 01% of _the rnrrnnqu ion (EAL or

C@K)Zdlb)rl dizgethp bepzyll ammeniumgdlaye, wat er) E4L0-ESL ESL

diflGdeyl Aimietioy! dmnidhiihf chlocidal kyl di met hyl ben@.992 31. 64

Brddopd (NP5 15.11 anmonium A Acti ci de 50K0BACS0 +

PAyREEO¥iou8nehy&rodllomdd> 2. 71 Acticide DI¥n42

m S SR s IR SOt ity B2 0017 0 130

EthagaloPo! 0.15

Water 99.54

The mixture of hexamethyldisiloxane, octamethyltrisiloxane having a viscosity
of 0.65 centistokes, is available from Clearcoproducts prod ref PS 034

(http://www.clearcoproducts.com/pdf/volatile/NP-PSF-0_65¢cSt.pdf)

This composition was obtained by initially mixing (with slow addition) the two
ammonium chloride compounds, Bronopol, polymeric biguanidine hydrochloride
and the mixture of hexamethyldisiloxane and octamethyltrisiloxane with stirring at
room temperature until the initially cloudy mixture became clear. The ethanol and

water were then added.

The amounts of ethanol water added in this Example resulted in the production of
a solution that was “ready use” for many applications, although it could be diluted
further for some applications, if necessary.

Example 2

The compositions shown in the table below were diluted with water to provide
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Acticide MBS BIT + MT 1:1 17.25 5.78 5.72 Acticide
14 Chloro MT + MT 3:1 21.13 0.69 0.68 Acticide DW

W@RmB10& 5. 75 2. 65 2. 63 Acticide PHB20 Poly PCT/GB2008/002436

hexamet hyl ene bi guani de 8.66 8.59 JDO03 10%silicone
in butyl acetate 1.72 1.64 1.80 1.79 Solvent I|so
@ﬁt@cﬁfé%b %gm b. @IQA» $2th3%bofBoSifibM ERAL $PPAZ of €BRIGHEAML) and
et hanol Total s (part by wei ght) 100 100 100 100
99399%1\7,vﬂelben2| sot hi azol -3 (2H)-one M T

2-nmet hyl - 211-i sot hi azol -3 -one Chl oro NUT

5-chl oro-2-net hyl -4-isothiazolin-3 -one OT

2-octyl-2H{i sot hi azol - 3-one 5 The| dkdlut|edskol UESIONSE1OL

AW R BRI [TebcaalByl @inketisARhail N1 NG f 3kBovin3@reouns.2ef 1shia
m cr oor gani|smEncatudpbdly | ococcus aur eus, sal nonel | a,

ABRGRSOXCNT § BATI0,+ 2-Peaydsemlas aef ogeingsa.oand 1.ystleria
ABRRDDQIET §5iddchidandibil kmBBhiuAES UM The  anoint.oef| 20.82

ATGIa00aN [ BF5ndpbESENt 1N [ Ne sol (it ong Was Negsdired.o4

AR @MBECONBITE MEr (A NULe, 3 M nufes ardiipsm ey 5.72

AR 1430 T (il M TEME! 3 YT €0 COMpegHEijons of .68 | 0.68

Abt'll:‘fd_"e'bWU” OIS was uore by TeutT Iggg gstBE| 265 | 2.63

ARTide BHEZ0C T B3ty Heihehyiehe Bigdhnidld e | SOT U ONS Byg 66 | 8.59
(%‘jn' oY I‘O%Sli'ﬁc'oﬂéﬁntf)uf}'lf L T 2T 110 708y dnll L 8EN 1.79

S‘}fgén* L:: i"uﬂlnulg Iédﬁrgpaﬂb'l””c' NMTCr o0 5‘351.'21” B3d3FS8UYe6 15
S(:)lly:e}ﬁ”\c,\h: SU:,ch,@I 4turealgthyn%l cent aye Ot {1 .bl OQT gdlll bjhb71
;..u; ”uhb,-rm | I o ILCI a glvcu contact lI L] Ib bIUWII

Ais .;Ii”qtalsecpmbw”'lit ””l ,“',m > Wi T Tob ST i0¢ [ To0

ha i
LLA " A=A YAY] J.IIIII \.)III LR AL

St aphyl ococcus aureus 99. 70% 99. 9% 99. 9% 99. 9%

Sal monel | a 989799 99e2X00820,9(8(99)-8% 47 CONFI RVATI ON
CO|3Y \gl\lé) ;gg%ﬁlogjlﬁ% C%?M%{ @Q&ASG Escherichi a

coll 0 68923y 5600 KAS3-8f¢ 0gi nosa -
86. 96% 98. 7@%;?992% ﬁ%Hglé%thlazol- 3-one

The diluted solutions were added to a broth containing a known amount of the
microorganisms  staphylococcus  aureus, salmonella, Escherichia  coli,
Pseudomonas aeroginosa and Listeria monocytogenes in a nutrient medium. The
amount of microorganisms present in the solutions was measured at 30 second, 1
minute, 3 minutes and 5 minutes after addition of the diluted compositions of the
invention. This was done by neutralizing the anti-microbial compbnents of the
solutions by addition of a suitable neutralizing agent and then determining the

number of microoganisms present.

In the tables below, the percentage of microorganisms that were killed after a

given contact time is shown for each diluted anti-microbial solution.

Results - E4L

Organism tested : Contact time
30sec 1min 3min Smin
Staphylococcus aureus 99.70% 99.9% 99.9% 99.9%
Salmonella 99.9% 99.9% 99.9% 99.9%
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Li steria nonocyt ogenes 99. 00% 99. 9% 99. 9% 99. 9%

Results - E8L Organismtested Contact time 30sec lmin
w@ein/0mTeNn St aphyl ococcus aureus 99. 9% 99. 9% BOI/68B2008/002436

99. 9% Sal nonella 99.9% 99. 9% 99. 9% 99. 9% Escheri chi a

coli 97.50% 99. 9% 99. 9% 99. 9% Pseudononas aer ogi nosa

Q7. QRO/A 00 Q04 99 gn/ 99904 v i o

8 . ;_%%émﬁ 30%‘&':”"%?%'5 99.9%
Pseéé@r@@n@@ﬁt%mos&.np 20<86:96%: b M 76%c - T799.9%

Listesipmdnocpiogenss aur eus | 9%9-88é, 99 994ag QO/%G%J% 99.9%
Sal nonel l a 99. 70% 99. 90% 99. 9% 99. 9% Escherichi a coli
98 900/ 9. 20% 99. 60% 99. 90% Pseudonbnas aer ogi nosa

.46% 99. 9% 99. 9% Listeria nonocytogenes
0§*§axﬂ§)n{°t8§e@% 99.9% 99]9% 5 Resul tGonta&tlfithe Or gani sm
Lem et Contact {1 1me d)S%selcm N Stthix 2N N 3min Smin

S RO EHR oor 5o bodo Uk o, S0y IN I |~ 9995

Selmonela 60 700 09 05 obe S Tl d e | BI e, fj[' 99:9%

Esgheriea ooli 549 99904 96 3620%; &t IViI%° i 250.9% ° decD9:9%

PG0i0L6ED, BIMBSA% 90 9087 A0sk DB 1 & SHSIA hdt DL

Lateriahhendcpmgeeacent r af | #h8@%e | f 89.89atli 0A8 IYestlePRHE
anti-mcrobial efficacy. 48 CONFI RVATI ON COPY WO
2009/ 010749 PCT/ GB2008/ 002436 CLAIMS 1. An

Rastult = BPEr obi al conposition conprising (i) an

T

O A Gesipa A agent WiTh Contact time
30sec 1min 3min Smin
Staphylococcus aureus 98.55% 99.9% 99.9% 99.9%
Salmonella 99.70% | 99.90% 99.9% 99.9%
Escherichia coli 98.90% | 99.20% 99.60% 99.90%
Pseudomonas aeroginosa 98.36% | 98.46% 99.9% 99.9%
Listeria monocytogenes 99.60% 99.9% 99.9% 99.9%

Results - EI0L

Organism tested Contact time :
30sec 1min 3min Smin
Staphylococcus aureus 99.9% 99.9% 99.9% 99.9%
Salmonella 99.70% | 99.90% 99.9% 99.9%
Escherichia coli 98.20% | 99.70% 99.9% 99.9%
Pseudomonas aeroginosa 99.16% | 99.54% 99.9% 99.9%
Listeria monocytogenes 99.9% 99.9% 99.9% 99.9%

These results show that even at this low concentraﬁon the formulations tested had

anti-microbial efficacy.
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surfactant properties; (ii) a siloxane selected from
those having the formulae 5 (H3Q)[SH Q(CH3) 2]"

WEROOBBY® and (H3C)[Si OQ(CH3) H " Si (CH3) 3, andPei/&Ba802436

t hereof, wherein nis from1l to 24; and (iii) a polar
solvent; wherein the ratio of (i) to (ii) is from
Cﬁ%ﬂ@% 100: 1 to about 5:1. 2. A conposition according
%in11, wherein the ratio of (i) to (ii) is from

i o0 about 70:1 to about 20:2. 3. A conposition
according to claim1 or. 2, wherein.the . . . .
1§ or rrﬂln IFEG)"([@ qom@]on CSF’(Péﬂgﬁg aélnq}ltumcroblal agent with
sirEREh I%trl og’%%gqolr g §ifdHiANe sBlebted fﬂ'cﬁﬁ‘ th3§e0 ﬁ@vmé— 2hé-fornulae

conpos to any one o reced |n
(IO Si0(CHA)e)k.Li(@Hs e andl I(Hxa){le(QélsthSéefis)sx yangf mmrfﬁs

A0 s B 328 500 3 150 o RS B

t@@nqsom'a%ﬁtglom@da@bhwnal antim crobial agent (iv).
.~ A conposition according to any one of the preceding

clalns conprising colloids which are nade up of

,conpgnent s ti ' N fo (i is £ |
e onp ?({I?Pé’ﬁ&‘é%‘ agé%rfi &qp %lag% b %eﬂgrr\eé?:l% d gg‘é e p?i o
aWdi 170110 tabsut 2@nt.i m cr obi al agent w th surfactant
properties is a quaternary amoni um conpound. 8. A

composi tion according to claim7 wherein the

L N T T el

fdrﬁ@mgm@[slwcm)shst{cm;);; anll G:C)[HO(BENHIRIETHDn a/ip from
stralght chain or branched and/or interrupted or
1G%|%terrupted al kyl, aryl, alkylaryl, arylalkyl,

cycl oal kyl heterocyclyl or al kenyl group or two or

49 CONFI RMATI ON COPY WD 2009/ 010749 PCT/GBZOOS/002436
4nor e AoforRiqgsitikd, ac@@rdmgjtommgexfﬁb? pwc@dmg gl2ims.t Wesgelp the

ton1 orn1a sy sheterocyclic
ﬁhﬁvﬁﬂgf %ﬁpﬁgio ?gét ﬁggr o Son atons in

the groups R1, R2 R3 and. R4 is at Ieast 4 wher ei n
the substituents for_ the groups
Ssel edt edmppgiton RCEPEMG: HUFTE SHSi g%th?g pchRéPﬁy‘ﬂalm Rurther
subst.itute I tituted al kenyl,
Cﬂ%?%?ﬁ%?%ﬁ%P?gsubgP%¥d@ﬁgiﬁeter cyclyl, cycl oal kyl
substituted cycl oal kyl, aryl,
6. A composition according to any one of the preceding claims, comprising

colloids which are made up of components (i), (i) and optionally (iv).

7. A composition according to any of the preceding claims wherein the
antimicrobial agent with surfactant properties is a quaternary ammonium

compound.

8. A composition according to claim 7 wherein the quaternary ammonium
compound has the formula R;RoR3:RIN'X,

wherein R;, Ry, R; and Rs represent, independently a substituted or

unsubstituted and/or straight chain or branched and/or interrupted or uninterrupted

alkyl, aryl, alkylaryl, arylalkyl, cycloalkyl, heterocyclyl or alkenyl group or two or
49
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substituted aryl, alkylaryl, substituted al kyl aryl,
aryl al kyl, substituted arylalkyl, F, d, Br, I, -OR,

wo MRIRLQ749 CF3, -CN, -NO2, -C2R, -SR, -N3, PCT/GB2008/002436

C(O)NRR - NR (=0 R', -(=OQR, -Q(=0 R,
O(=O R, -Q(CRR)rg(=OR , 1o ACR R)INR (=R,

R
L FCALICORSE gy L B S e Lot 3
uhsublstturtd deteyodyylic ﬁgg,mndGﬂzh@Bmahkycbtal yhen aif k:yib,on atoms in
het erocycl yl or, ar IaIkyI, and r is an integer
r%%‘PEF%I R3d’|ndé‘4 15594 de‘ﬁ‘ »together forma cyclic

f U”thg:%ﬂl ﬂh@é bsl*lalem%?ﬂfé drbGstiel Ry, IBUAIR L d#é Sélectd® from
applied to al I,” heterocyclyl, cycloal L(ﬁ: |
enyl,

theer Efoupatdwisangllofadhylarw stitwig allsyle ratkenyl, ¢ sybstituted

subst it descyri bed ove r t
h%tﬁ@cmjy h tmﬁa loa]f(%fJI églbg{gcu{@ﬁ ch Cpeﬂgq aryl,
sx%éhﬁi?&i"zﬁr&ﬁ alkgfird), sdbsﬁ@femmmqm anglaliyl Isﬁlgstiucted: bnyilatkd, F,

wherein t uater nary ammoni um_conpound aé t&le\rR "
C,oBrul, a-qff;i—@;ﬁ{ X Nm‘é\‘(éa mCeRehdR; -8, -C(= R,

ndent | def j r
Wﬁeﬁ di?o 3&5{‘%% n'lb Igin :Fléct:(o@ Br %eﬁhat the
OFRCGRIFOH,NR"@(€D)R! mCR'R"X,EIRlSOzB@L €OEFEHNRBL -HBREAFMOR", -

to claim9 wherei nggg&h A is independently a C6- 20
SOaR's t3PUNRR"- 3pd R tuted and/ or straight chain or

br an%@ﬂ%@@@/ D RNMGES aﬁa%agauyoaymgéﬁ, eclr-@ptaﬂ@ abmdaucyl

aryl ylaryl, arylal kyl or cycloal kyl group. .
hetergogslyt, |anyi ac cac»rldkyilg and rcisaanmirgegst fnoam \ihEx &) Ar @a@ﬁd/R
i s_.independent | I C6_20 substituted or
tqgsthsh au‘fyég g%i’&l §¥rai ght chain or branched and/ or
| Nt ekyhiire theOterrd MuBseifutett £dapplikd lto atkyy| alkenlyk Veserygtyclyl,
group. 50 CONFI RVATI ON_COPY WD 2009/ 010749
cRramicao ayB /aliotargandiarylajkyt srfers 40 theonbatituentydesgriped above,
clai m.11-wh pary ammoni um conpound- is
@P’@C‘Y&Fﬁge&kﬁ% H}?n 1gwgcgzcli){decyl tri net hyl amoni um
br onmagewheret Xaid dalydet ori sadphbydteanmoni um br oni de,
hexadecyl t ri met hyl ammoni um bromide. 5 13. A
conpositi on according to claim 10 wherein n = 2 and m
[RNGuatdiflarySarfmonium
st r ai gg?rﬁgﬁfhd% adﬁﬁgub tt(?t%{?tﬁgg; ﬁgfe%ﬁl nt%r r up?gd C8- 12
cainpyunddras tig ﬁmnwlalﬁ@Hz),{(IA)gNaip 14. A conposition

amone e gnrcee R onib AT SR A R R AR n B

lrtb AGnd WPS Ikl @6’3 provided that the sum of n and m is 4.

10. A composition according to claim 9 wherein each A is independently a Cs.
26 substituted or unsubstituted and/or straight chain or branched and/or interrupted

or uninterrupted alkyl, aryl, alkylaryl, arylalkyl or cycloalkyl group.

11. A composition according to claim 9 or 10 wherein each A is independently
a Ceao substituted or unsubstituted and/or straight chain or branched and/or

interrupted or uninterrupted alkyl, aryl, alkylaryl group.
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derivative thereof. 15. A conposition according to
claim 14 wherein the benzal koni um halide has the
wo eoamlEs9 N+ CI \~R 15 wherein R is as defi nerCT/GB2(R%/002436
R2, R3 and R4. 16. A conposition according to claim 15
wherein Ris a C8_18 al kyl group or a m xture of
1 . . . . . ]
75 BRI o dainf' £ SR the ey ufilohfim

camumbt ist seélectedniioran Cﬂtmidupﬂe@bcwﬂr_in@ﬂa’ﬂmogipgu (Psomide,
LTS ety e

interrupted by a heteroatom sel ected from oxygen,
nitrogen, sul phur, and a_phosphorus-contai ni ng
150i efycompysitian aorardvE to elaimde ovhereip 1o 2 @nd i~ #eand each A

AP0 SELPEE dctablt Rt TnsARAM td miBghegsasy
12@6@‘3"‘1_'%\1%%-&@%@@?@6@. 2009/ 010749 PCT/ GB2008/ 002436
20.

conposition according to claim8, wherein the
guat ernary ammoni um conpound is selected from

enzyl dj = Nz : Y= ng ih d uaternar
ansi Qo B b e e quatemary
ammdailac \ompoued risde bghgilkmsiung | halideneniannahiring gebstifiied
benzzl-ClZ-ClG-alkyl-dinethyl-annnniun1ch|oride, 5
d%@ﬁ?y?ﬂ@ggéalkyl-dinethyl-annnniun1ch|oride,

di - n-decyl di met hyl ammoni um chl ori de, Maquat A and

m xtures thereof. 21. A conposition according to ? y
15f t Aecopmmositivnageasiig ie claire d éivwhergie theshangalkpraumaha lge has
s&]ubiljty in water of less than 2g/100m water at 20C
thy 8“m¥6 at nospheric pressure and/or a viscosity of
0.5 to 5 centistokes. 22. A conposition according
one Pf t he precedi ng cl ains wherein the

pel ect g f rom hexanet hyl di si | oxane,

octasre NI lloxane, decanethyl tetrasil oxane,
dodecanet hyl dg rasi | oxane and m xtures thereof

wherein R is as defined for Ri, Rz, R3 and Ry.

16. A composition according to claim 15 wherein R is a Cs.13 alkyl group or a

mixture of Cg.13 alkyl groups.

17. A composition according to claim 16 wherein R is a mixture of straight

chain, uhsusbti_tuted and uninterrupted Cs.13 alkyl groups.

'18. A composition according to any of claims 8 to 17 wherein one or more of
Ry, Ry, R; and Ry is interrupted by a heteroatom selected from oxygen, nitrogen,

sulphur, and a phosphorus-containing moiety.

19. A composition according to claim 18, wherein the quaternary ammonium

compound is selected from domiphen bromide and benzethonium chloride.
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15 23. A conposition according to any of the preceding
clains wherein the polar solvent is selected from

wowi0er01073¢ cohol s, esters, hydroxy and gl ycol eBCEGB2008/002436

pol yol s and ketones, and m xtures thereof 20 24. A
conposi tion according to claim23 wherein the pol ar
ol v i S f e J} oTat:Talol N}
2(?sop ocp?én Sﬁl%b {E?e]rgP tro ﬁﬁg’i {%/h%rg di p?ci)uat g yc'cl)in
cafsbuiit! X fsUs€lscted efr@mf b&ﬁyld&nemybmsettadewlm miumg chbride,

f cl t he | t . 25..
e ARV BroBIE <fERe. (e SETede SRRl
arﬁihe)éﬁﬁ{ &1% Higuapiqdigagsyl-C i- @&Qkﬂzcﬁhﬁﬂf%-anﬂdrﬂ&nplaﬁnﬁﬁe

p nitro bronopropanes. . A coggosn tion
baxzszbccntomlgyk—dmtﬂtlailmtﬂﬁonmar @hh)rlldbpe cam:iilch Eethylammonium

cro ent | yhexanet hyl ene
fai’fg‘ifama&i“ﬁ “5% tl&& osition according to claim

25 or 26, vvherei n the ratio of nol ecul es of conponent
(i) to conponent (iv) is from8:1 to 15:
2 CONFA RV GHIGDORSE oW (0 oy 107 Hhs m@@é@%oﬂh%m the

8 A co dpp f °

B o bR i SRk b ek A 208D v at 20°C and

atﬂ@sﬁib\ﬂic Qﬁes@ﬁ.retahé/oa atviscosityrodifioa 0.6 sorp cartitekesi ) and

(iv) (if present) to every nolecul e of conponent (ii)
is fromabout 5 to about 80. 5 29. A conposition _
2RCCORG A Riof "b\éc&ﬁﬁl]goct) dnh ®nP 102 ¢RI pfBe dih@ c IBmyIHe i the
application to a surface acts to substanti al Ié reduce
sitofxano nlsr ctletted fommahéxamettyl disdexaAseal odaneAyk strishoxgne,

ol e Brsu TR SeREER! i it one

anti-nicrobial effect when the total concentration of
anti-mcrobial agents (i) and (iv), is from abqut 30
23.0 | Aswmpoesitionlaeerrdipgdo ppypt the precefling claims pjeremn the polar
ar | t

<R A HRRaL e el RRUrhy SR GB0R Glerd pSiscls
alTtdton®s Candhhigturegieteof t h 15 surfactant properties
and (ii) a colloid-formng material; and (B) adding
(iii) a polar solvent to (A) and (C) agitating the

Zéesu téo og?t%hléﬁgor ﬂ bith cRif28alhe?sth Whd Holar ﬁlxéir?;;ﬂgﬁgeﬁfed

cess of m 31 wherein step SA)
fromi \)vatles atlhanetj mpltolpara;)l 1sopropanol diethylene glycol and dipropylene

glycol and mixtures thereof.

-

25. A composition according to any one of claims 2 to 24, wherein the least
one additional anti-microbial agent (iv) is selected from polymeric biguanidines,

isothiazalones, ortho phenol phenol and nitro bromopropanes.

26. A composition according to claim 25 wherein the additional anti-microbial

agent is polyhexamethylene biguanidine.

27. A composition according to claim 25 or 26, wherein the ratio of molecules

of component (i) to component (iv) is from 8:1 to 15:1.
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20 concentrated solution of conponent (i) in a polar

sol vent. 33. A process of claim 32 further conprising
w@odwony7ae | east one additional antim crobi al PEGYEBR008N02436

step (A), (B) and/or step (C). 25 34. A process of any

of clainms 31 to 33 wherein step (C) conprises

280N %E%lﬂgo y HARbrdild 1d W%él néﬁ ;{%ﬁd@gg@ dABR wherem the

obt ai' na a process as one of
tathhinnmb&l of tmolazulexst)f 3be antiemigsabialf campaneptss(i) iand (iv) (Gf

resseds e PoEPbia 6o Bpofiest s Belrcetdl i st B

m cr obi al coI onies on or at a surface.
CONFI RVATI ON COPY WD 2009/ 010749 PCT/ GBZOOS/ 002436
287A ‘phmpgseomfacaordmgptjs iy ormeaet dred ipmgeqh@g aHgimsnwhigh o

S0y o8 RN S LI OB o o

nﬁ@x@lblaﬁbc&lbhleﬁﬁﬂo{at\the m&fa‘ce.om about 30 to |ess than-
about 400 ppm 5 38. An anti-mcrobial conposition or
use of the invention generally as herein described.

ﬁer eith’ %gédsn[yggggﬁdtﬁ‘{g t6 %H?gﬁé bf @p lppé'ceﬁﬁg c&%ﬂ%ﬂﬂ&ﬂ ﬁfrovﬁﬁzs

et erence Exanpl es.
ad QntiAnjor obie effetowhen elmano'tat g;omenmaumn nf entpiiierobial agents )

nposltlon of he |n en enerally as herein
2BR0E) IR AP bR adi v

31. A process for preparing a composition according to any one of thé
preceding claims comprising (A) mixing together (i) an anti-microbial agent with
surfactant properties and (ii) a colloid-forming material; and (B) adding (iii) a
polar solvent to (A) and (C) agitating the resulting mixture until a clear solution is

formed.

32. A process of claim 31 wherein step (A), component (ii) is mixed with a

concentrated solution of component (i) in a polar solvent.

33. A process of claim 32 further comprising adding at least one additional

antimicrobial agent in step (A), (B) and/or step (C).

34. A process of any of claims 31 to 33 wherein step (C) comprises sonication

and/or stirring.

35. A composition obtainable by a process as defined in any one of claims 31
to 34.
36. The use of a composition according to any one of claims 1 to 30 or 35 to

substantially reduce or control the formation of microbial colonies on or at a

surface.
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37.  The use of a composition according to any one of claims 1 to 30 or
35 to provide an antimicrobial effect when the total concentration of anti-

microbial agents (i) and (iv) is from about 30 to less than about 400 ppm.

38.  An anti-microbial composition or use of the invention generally as herein

described.

39.  An anti-microbial composition or use generally as herein described with

reference to the Examples.

40. A process for preparing an anti-microbial composition of the invention

generally as herein described.
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