VO 02/ 0621420030657 PCT/ GB02/ 00010 ANTI M CROBI AL COMPOSI TI ON Thi sO8n%eh2#8n
relates to -anti-mcrobial conpositions and to fornmnul ati ons PCHEBAzGego t he
anti-m crobial conpositions. 5 M croorgani sns can be found in many
environments and are known ANTIMESROBREEIGOMBOSIGICGNE to infection or
contam nation. \When m croorgani sns are present on tnesurface of a
substrate they can 10 replicate rapidly to formcolonies. Virtually all

m croor gani sneTHie Rhv & | i T icrobial colonies forma
goating, which ismlflr?lomm afsé?%t["“%it‘gfa?@ﬁ“%rﬁﬁ?ﬂléomﬁmea%rt¢ domnuBitiohs| ns
‘are nore hazanvdudingdhbeatithicrébialcdhighstligydl m croor gani sms. Sone

- m croorgani_sms al so produce pol ysaccharide coatings, which makes them nore
difficult fo destroy. 15 A biofilmcan be forned by a single bacteri al

speci es but li%F ften biofi gms consj st of several species of bacteria, as
vel | as fungi, af gae SPEotdy 85, foedrinsmanyt aorirasharts pretusd known to
Essentially, biabi n,.an urface exposed to bacteria and sone
anmount _of wat ?F&E%!ﬁ@cg |sizﬁiéde%%&toé@?ﬁ"’éﬂﬁ%ﬁ#ﬂlaﬁmn.c processes. Biofiim
- formation occurs via three distinct stages. The three stages are (i)
adhesi on or at&tﬁchrrqnt, (ii) proliferation and (iii) biofilm ,

di fferenti at i dhieR BiBmoogaishages [roseaal efdae, 1. C nj,sns nust be
t ransport RS,jvnto . surf%fe. This oE:pcurs bi/loglglrjlsrélgnéclgo%%c{u(%&ﬁg% & €3 f ace
due to BroOwni PN TAEHILY de domme nolaniasn, Virtually il fieroBasdniShs félﬂ{gg}@fﬂ s.
~Once the m C{H}Qr\g%pi ., have bqen transported to a surface, i'nitra
adhesion to the ‘sirfacs BREEPEl ¢olenigs e casting,r edidt iofknbinkshitz- van

der Waal s forbR$ilm3 dnod d-,ﬁ,\a_/\%g i ctions _and el-ectrostatic forces

bet ween negat tih;el %/m;: har 5 ed EZW%HZEHr}ﬁFﬁo?@aW%WaMOpS@th&edtly
charged donai #sn 10dfab miedd:eRARAR001L e_n.croorgani s t hen_excrete
extracel | ul ar (ﬁol ynmers, which forman eg?]éggcgm:ﬁoégmﬂmnﬂ Cc PEediecance

conposed of pYiyEdCarads aeatingswhidhomakes them more difficult to destroy.
15

A biofilm can be formed by a single bacterial spectes but more often
biofilms consist of several species of bacteria, as well as fungi, algae

protozoa, debris and corrosion products. Essentially, biofilm may form on

any surface exposed to bacteria and some amount of water, which is needed

20 to allow metabolic processes.

Biofilm formation occurs via three distinct stages. The three stages are (i)
adhesion or attachment, (i1) proliferation and (iii) biofilm differentiation.
25 Before stage (i) can occur, the microorganisms must be transported to a
. surface. This occurs by random contact with the surface due to Brownian
motion, sedimentation, active transport or chemotaxis. Once the
microorganisms have been transported toa surface, initial adhesion to the
surface occurs, for example, as a result of Lifshitz-van der Waals forces, .

30 acid-base interactions and electrostatic forces between negatively charged




5 acids, agghhlbyhj . humic substances and proteins. The extracel 031@8T 2005
pol yneric substance forns a matrix that interconnects and WomwsSBh:86iher

m croor gani sms _attached to the surrounding surface. Thus, the

m cr oor gani snBlEPerganeims eﬂdpositﬂvel;smérgg@dorng,ﬁh can be all kinds of
materi'al s such as netals, plastics, soil particles, medical inplant
materials to and tissue. Once anchored. to a surface, biofiim

m croorgani s ¥ a vapiety of detrinmental or beneficial reactions

(by human st andar s otianBm s ketrte cSmacilyinn nolyems; orhich fotm on

condi tions. Iéxtfa%ellﬁla?rﬁélghﬁeﬁcdgﬁ#gtggéeefhg]prr?gg\gﬁ Pé and/ or destroy the
e sur

bi of i i m mi croor gani sms on” t ace: erhasidsseamicleias been
used for & n , afphpdikc t AuAgst L CrLaar i .l thi rocess, the
phipdiiKc & L ub¥tantb L 00 gfcﬁe}%iix%a JB‘H (ﬁ]fgan?lu]

m croor gani sns ,are subjected to high tenperat #F gh

pressure. 20 RHERSHE gatbstanse darmal a mabex kAo escbhaeeis Wnbe6RSs bcxggﬂlg}gl e

washi ng and itisation o he. surface with fresh water or 'w ap or
sinple det erlgg‘%{)(élj.g%wg?ﬁ n@{tﬁ“é’r@ve@ t e nainsuindingf stifaceri cromlggnitﬁéns but

does not prayRps : ny ja ¢roorgani sns_that remain. 25
M cr oor gani sms ca%@gﬁlgg{sgg%gg{ﬂl}%édt% ecé‘h‘%%‘"c%i?\’élql‘héw viret lallakirids of

mi crobi al agenaterialshiuch &7 feplh SORGS. LQi1M.CLoQLganisms.. A | arge nunber  of
anti-mcrobial agents are known. 1grléor_ é%glr%{ﬂagl&{éﬁt?’@ﬂf%iilﬁlﬁi?ntf@ﬁ@f@ﬂ&jal ,

al gi ci dal'® y@adtissielal and nol dici dal agents are known. The anti-nicrobial
30 agents can destroy mcroorgani sns that are present in a w de range of J.

-2 WD 02/062142 0 3 O C T 2065 PCT/ GB02/00010 environnments such as nedical,
industrial, ggyprerc onestjc and pgarine environnments. Many of the
known anti-mcr oblng:?lgléedjeﬁq g Sﬁ‘ﬁt? egg@ﬁ%&@FG}'OOMMmcang&mtimvﬁﬁéfpw tions

for use in vdeirhbentaps} i ; : viyonnents. 5 For exanpl e,
EP- A- 0233954 descr i besi. geg%frir%ggf%agﬂn‘? y%‘?‘é’éf‘i%ﬁﬂ’dérgﬁb dependingronathet o gi ve

it anti-m cr swireindihg emeiionkesrt AN oS LRk rej.es...The  conposition
conprises, a guafenary ammoni um sal t - contsaiI?itléi;thgﬁ%g%e,de%able 0 remove
5 @nd/or destroy the biofilm microorganisms on the surface,

The pasteurisation process has been used for a number of years to destroy

microorganisms.  In this process, the microorganisms are subjected to high

temperature and, optionally, high pressure.
20

Microorganisms can also be removed from surfaces by simple washing and
sanibisation of the. surface with fresh water or with soap or simple

detergents. Washing removes the majority of the microorganisms but does

not prevent the growth of any microorganisms that remain.
25 |

Microorganisms can also be destroyed by contacting them with anti-

microbial agents, which are poisonous to microorganisms. A large number

of anti-microbial agents are known. For exampile, bacteriocidal, fungicidal

algicidal, yeasticidal and moldicidal agents are known. The anti-microbial

30 agents can destroy microorganisms that are present in a wide range of

2



" or ganopol ys‘i‘,qu@gl‘pnd, optional ly, an organic sol vent. 10 EP- A- 0bdEEIS2005
descri bes a nmethod of pronoting the growh of plants. The petl®dyeRIpri ses
appl ying a specif,ic quaternary anmoni um conmpound, which may be fornul at ed

as an aqueous SOYTRTBIS sBClERS mealiad 1hduseRt idhes, i.on.that .
conpri ses wat eénvif’oﬁﬁéﬁr Mm Sci %Iee liquid, a Caf?dgﬁlﬁggéﬁsgggngmnne
optional ly; a co-su t-arfflany b { d@MM@QﬁdBMObilabagénﬁqms%%gﬁsi r
sterilising, db&nnf@ekddBe: in CLE Bi ng and_| ubricating nedical and dental
devi ces. The conposition 20° co%g PUHEDS, {p; dises i umtiows appiientiohis pardi bl e
di si nfecting a¢ndimmmémgsilising agent, a surfactant and a water-sol uble
pol ymer having lubricating characteristics. WO A-92121320 descri bes

mredi cat ed §nanpoo conpositions that include 25 anti-mcrobial agents. The
conposi tions iné:I ude g]tré nti-mcrobial agent conprising a fatty acid
nonoest er of a Pof¥HY o%ﬁ“%@%@ﬂﬂ% desceibes at coBpoAtiont fR e Eas%ﬂ;&ing

S 30 ser ub vl PR Bdetaal sl phdpnend inhstivpropetics, The
. . oL €
quaternary 3 WOnBRisdedl 48nPrided 2C 5. .PCT/ GB02/ 00010 anmoni um conpound,
a substituted phenol ilc co oufralscczl),a %‘gﬁ"ég’%ﬁh&%ﬂ?w splgoptaigingf sitame, an
JP-9175904 des¥giumlysiloagné and t épitinafl id. at, conprises 1,2- 5
benzi sot hi]%zol i ne-3-on, dinet hy_Iép;)oI ys??@ggﬁa{n?ﬁ%@g?ntand_ N-t--butyl-N -(4-
et hyl benzoyl ) - 3, 5-di net hyl benzohydrazi de. The known anti-m crobial agents
and the conposip i\0fS, tq:lé:sg;%g%n thtgstei fant| -microbial agents destroy
ni croor gani sms. by a nuifber--o1 pfagland o Poometingrthe @wowE bPHiAdl €Fhe
conpounds, sugiethsd egrdﬁkﬁaébéggggﬁ can act as anti- mcrobial
S pochi o | o BieGk vt AeuiAY b SHLAE oo chl of ot o h e s 15
ypochlorite 1] uRftey b nd chl orate. orate is
highly toxic to life forns. Althoug?lggpg‘%icsﬂsélﬂé?% useful for destroying a
\_/I_vih_de _range of m';:ro_orgam_sms, tépi cally they glnly WorktLor ﬁ sholrot Lerm
isis auge_at r i cacy decreases rapidly once they have broken
down. Thu?:: BP-A MIISS descnibes an emulsion that comprises water, a water

1mmlsciblf:‘liquid, a cationic silane and, optionally, a co-surfactant

WO-A-93/10209 describes a composition for sterilising, disinfecting

cleaning and lubricating medical and dental devices.

20 comprises a water-soluble or watey-

The composition
dispersible disinfecting and/or sterilising

agent, a surfactant and a water-soluble polymer having Iubricating
characteristics.

WO-A-92/21320 describes medicated shampoo compositions that include

25 antiierah: .\ .
ti-microbial agents, The compositions include an anti-microbijal agent

comprising a fatty acid monoester of a polyhydroxyl alcohol, a chelating
agent and a cleansing agent.

US-A-5244666 describes a liquid preparation for use as a presurgical skin

10 .
serub or wound disinfectant. The preparation comprises a quaternary

3



20 bl eachegfip Qltnpr ovi de | ong-term passive anti-mcrobial contr®8 G0id2008 -
sanitisation. By "passive control" we nean that the substr aica/SizRbIOS

m crobial infection on its own by some property within it, so that it does
not -require A"ENFHRMEOREIRG, & sulistitetd phbholéc aémggﬁﬁd,%bi.e?%nd sogi

i croor gani sy E{ﬂ hernore, bl eaches can deconpoSe to produce 8m15}r1i-ne
gas, which is BTt 0 be harnful to the environnent. Thus, the use of
chl orine- containing conpounds is to be avoi ded where possible. O her known
anti-nicrobial agents include phenol and conpounds thereof, arsenene and

salts of arsedP-G17E%piesridbs Usef Al I ounds 30 i ncl ude

pol ychl ori nat ed bi phenol s, suchégsé%q%g@aﬁ.&@ﬁ%mkmﬂ%ncﬁﬁmﬂsﬁs W2~

02/ 062142 v 3benatsathiagoline-Bamt, GHdRHRHD Blygilex At %J’atélggﬂ(]’l %}t@%g@e _S(Ia;)mmnl y
used i ncl ude 8&1%@%' c gﬁ%l Lnerganic salts of heavy netals suc ver, .
copper or tin gy & duasthydbengohydiazider can be used. 5 Phenol
conpounds typically are highly toxic to humans and aninmals as well as to

" m croorgani sns. Consequently the anti.-mcrobial agents are dangerous to

handl e, and sPheikabival afuagick , t,and.equi.pnent are therefore
required in or oiltgr to handle t egleagﬁﬁlg gﬁ?cﬁ%b‘?aﬂp%@?ﬁ%ﬂljﬁf@n}‘mn these

Ant i - mi cr obi adntegeenobia angelts AlddQod fdikebldant e i1f.they are strongly
to acidic _or alkaline. The nanuf ac?ure antnéagﬁsg%%?ifao?uwﬁﬁo‘gﬁ gl §nt
conpri si n t HPECRAMUNST anti- i crobi al agent can, therefore, be .
problematic. There can al so be problens associated wth the use of
conpositions containing highly toxic anti-mcrobial agents, particularly

in consunmer Orlbghh@4sc it Jd.s.difficulf to ensure that they are used
for designated 15 pur%dgggéﬁn%érsgaﬁasdﬂ%ﬁqrﬁés Eblsaches) icani adtassanti-

ot herwi se, " tmidrebitligdnss.i TERNESKA] f: toxicit compl ex

organi sms sugh as _manmmal s- Ref e?gﬂc}gggcﬁéﬁ&{ugéggoﬁuﬁ?w%ﬁ@%rﬁiﬂdﬂ!@d

accordingly. ophloriieribreaitsi dbwagtnpsoids eBlQidP REAA K oY h&ﬁﬁ%eﬁ?’% al's
S

typi cal |l y.are.onl effective against certain m croorgani Sns,
fungi . Tﬁgi r?lagl@y%g{uc t?ﬁé?@?’éﬁ%, | i mted because they are not effective

against all types of mcroorganism Additionally, sone anti-m crobial
agents, such as biphenol, 25 do not remain active for extended peri ods

because t hey /dtteoughl ablehéhcdNdafdo ugeful for destroying a wide range of
Pically they only work for a short term. This is because
their efficacy decreases rapidly once they have broken down. Thus

bleaches do not provide long-term passive anti-microbial cbntrol and
sanitisation.

microorganisms, ty

20

By “passive control” we mean that the substrate counters
microbial infection on its own by some property within it, so that it does not
require a cleaning regime to be effective at controlling microorganisms.
Furthermore, bleaches can decompose to produce

25 known to be harmful to the environment.

chlorine gas, which is

" Thus, the use of chlorine-
containing compounds is to be avoided where possible,

Other known anti-microbial agents include pheno! and compounds thereof, -

arsenene and salts of arsenic. Examples of useful phenol compounds

30 include polychlorinated biphenols, such as triclosan. Other known anti-

4



~not remai n Wobhw2pyr face to which they are applied. Once the 03 0CT 2005
—-anti-mcrobial agents and/or their breakdown products enter PCM:Bo2/00010 '
envi ronnment t hen. tr@/ can affect 'the health of |ife fornms that they were

not 30 i nt ended”FE ARk 8gents Mbat eve comenlanidedming i 8 %gcerya and their

br eakdown 5 V\DSQ% g@%%g{éﬁ% 2g05 PCT/ GB02/ 00010 = produetLdalomgien
highly stable and can caluf®BHoes Asesitvar, qoppbt enmsinf oFor bomg rc;hﬂgfd ?f
time. For exanmglieer dddehdiyl salts produce toxic rinsates, Pch are

pei sonous to aquatic life. Once the toxic conpounds enter the environnent
they are not easily broken down and can cause persistent 5 problens or
unknown con eﬂg?‘%&ﬁ% Forlm%arrp] e, colloidal silver, tri but]}/I tin anﬂ

di uron can Te Gl Oneo itypreadntard hi; iods,of .tine. The
conbustion of Q%)I ychlorinated bi ph_gnol gg?pﬁ%?@rﬂgéﬁ%g@dM?]ﬁ@ wedhi ch
are harnful to the MATPBHRAEHINS.10 Conmequanttyi - thieC malialcBBEM! § &ﬁr&r ently in
use include angidpepbdCid KRS cona)ounds,. such as penicillin. ANEYBT ofTE s

di srupt the bi li(})];hem' stry gy An FPEPest arling, treament angl ﬁ&%ﬁm‘%ﬁ{ gl i vely
di | uti ng sol utiherefote rel@std, i phihit, the growt h of harnfu

m croor gani sms, 15 A tEgggffpg%ﬁrg?‘lo?‘?cﬂsgmgkeg&ﬁge"ém-wmbnali sganis safdlyy

‘bel i eved that “RByimagbiat apentsi ol ¥spasdTi el f of resistant
strains of,the s(%eci es that they are uersrggﬁgglzitﬁ?ﬁndﬁggg’?kﬂ%ﬁﬁﬁllgb/trai ns

are then abl e 361FefFo neuni kpedetinbyactine 4se @fsg%@ﬂ"‘”ﬁfag;tohlﬁ%gh%gn%
ntrolle

Thus, there i i g . .concern . that w de and unc
antibiotic ma'fc g?}t;gfsgﬂ‘g %ﬁ@%ogépuzﬁlcéﬂblﬂ}mm, ﬂ&rﬁbﬁé}s@id%ito‘ﬂ éxﬂgﬁé
control | ed uséThiefe & GMo wﬁﬂfﬁlﬁm coul d. %{iod,uce si gni fi caht Fong- erm
risks. Antibiotics are, therefore, consra@ied Withdbpr vse iclt eofposarpgr 2

use in a non- §¥ebiadainge highlP RIS -anflSEE of so.a risk fhat resistant

~strains can Oﬁ%éqig\fét hBOt h%r_ tg]/ggs gﬁﬁ&ﬁpﬁl%ﬂfﬁ’&%ﬁé{m@g@m%@m can
have a bi oche f¥eere. 1tHgrdiglieuiple enturecthes ap i stance i.s .di scussed

i n Chuanchyen Q{.FQ%S, "Mil tidrug Efflux Punps angrﬁ‘lf".‘é%%ﬁi?f fesigratsdce i n

Pseudononas Agr gl nosa", 1000" General Meeting of the American Society for

M crobi ol ogy, May 21-25, LA, Meade et al., "Unique Mechanismof Triclosan

Resi stance ldentified in 3o Environmental |solates”, 100th General Meeting

of the Aneri cHérgocimleys fhercdhtext indicates otherwise “toxicity” is intended to refe
, r

~ to toxicity to complex organisms such as mammals

References to “toxic”
are to be construed accordingly.

20

Anti-microbial agents based on phenols and heavy metals typiéally are only

. '
> )

all types of
' some anti-microbial agents, such as biphenol,
do not remain active for extended periods because they are volatile and do
not remain on the surface to which they are applied.

therefore, limited because they are not effective against

microorganism. Additionally,
25

Once the anti-microbial agents and/or their breakdown products enter the

environment then they can affect the health of life forms that they were not

30 int ' i-mni
Intended to affect. Moreover, the anti-microbial agents and their breakdown

5




03o0cl w@@g 52 15 Mcrobiol ogy, May 21-25, LA Suzangar et a3,0CT 2065
‘Eyal uation o #i'de cont ai ni g Materials for their Suriac®cT/GRo2/00010
Col oni sation-resi stance and C) her paoperties”, 100th CGeneral Meeting of

t he Anerican Boadustsyateovfienvhigtibisedbde und c 250 L s. there is'
L P i

a need for.an,anti-mg¢robial conmposition that 1s ef I've tfmé wi de

variety of mi dHoP ssoistime:  Fongxpmplepdise afctal sattsap@dnvb k6l c GaltaRg, used
an aspect of the invention there is

fely and [ ent Ly.. A di ng, .t
;?o'\e/ [ éegnancg?th?&{mg%r héﬁs ngﬁ%%lﬁg‘g’i‘tiq ng-cQﬁSﬁitbﬁ igxici yorapbumdst ergengigund

havi ng a surf gga@ErdAASh0 I . 3 mat 20C, (ii). a second
conmpound havi ng a surfacf:}}ae%f fa%%gg)g]n‘%glfﬁ'&%ﬁ?m(’M R Haus esnsent| ect ed

from si | angs, pedjems beaakhowa, cdiisk xturessthereof , (iii). a
first 'anti-m.crobial agent an%l y m(eie%)ngepgﬁér ’ .gglé‘i%‘?@{eﬁﬁ?ﬂmﬁr@@h in

use the conpoln@Engdrlivkanscaroreudistiarthe @hvirompesyRRt ext RIS SR ds B t?&x
r at. a . surface: The anti-m crobial® conposi "6n of

m crobi al col gpies on |
“the inventi on?pg Cﬂpgﬂlﬂsﬁo’éﬁd&lywoﬁﬁﬂed\hiplm@lcbnmmhﬂ@qﬂodﬁmﬁQii@)fins

m croor gani sng;, ' the antj-mcrobial conposition of the
i nventi on mrk?@yé&@gl@@ithgﬂéegﬁwggﬁnﬁo whi ch ni croor gani'sms are

substantially prevented from adhering and attaching. In other words, the
conposition of tree invention substantially prevents the occurrence of

stage (i)lbf ©Oteer bBitifmiorobiabr avdrito Nowk med it ns...-hat the
m croorgani sns_cannof. then 25B_gérrigl_ti pl y@gﬁzqflorur%gb;'%%llﬂ&%sgmf 1oﬁ% bﬂ’&’ught
that the surf3¥8pP » dach By penisillint | Antittiotibs disrﬁ}ﬂfméﬁiibé]iﬁinisﬂg%ﬁﬁ'i?ﬁ
adhesi on and ﬁi&%gﬁpt off m'crooi nisms due to the interaction of two
conpounds  of oW 18T Prauple By selsetivelpiditing\selatppmstondestid sur f ace

tensi on ef f ecinfibit thiQ+H 2005 PCT/ GB02/ 00010 The .prevention
of the fornmation of @?rbﬁé???#ééﬂga{@d’%%ﬂlwar educed and attenuated

col oni es of m croorgani sns provides a substantially reduced risk due to
i nfecti on or Xﬁﬂt anﬂ nation. This has the beneficial effect of
ough antibiotics are effective, it is currently believed that they may

selectively permit the development of resistant strains of the species that
they are used against. These resistant strajns are then able to reproduce
unimpeded by the use of known antibiotics. Thus, there is a growing
| concern that wide and uncontrolled use of antibjotic materials in the wider
20 environment, as opposed to their controlled use in medical contexts, could
produce significant long-term risks. Antibiotics are, therefore, considered

mappropriate for general use in a non-medical environment,

- There is also a risk that resistant strains can occur w.ith other types of anti-

25  microbial agent, which can have a biochemical effect. For example,

triclosan resistance is discussed in Chuanchuen et al., “Multidrug Efflux u
Pumps and Triclosan Resistance in Pseudomonas Aeruginosa”, 100"

General Meeting of the American Society for Microbiology, May 21-25, -
LA; Meade et al., “Unique Mechanism of Triclosan Resistance Identified in

30 Environinen'fal Isolates”, 100™ General Meeting of the American Society for
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sanitizing products that incorporate the anti-microbial conpositiof3 & Ti3ess
anti-mcrobial conposition of the invention typically is also able to
break down biofilnms that have already fornmed. It seens that the
conposition of the invention achieves this by dispersing the biofilns and
effectively spreading out the cell walls so as to cause themto break down.
1o The conposi A0 Gause A, nj QL.SE.0 .che biofilm
whi ch nmakes thge\ﬁg‘%%&ly?ﬁ lkﬁr’er)C‘susgepthlglugfgde'%]a%‘(aiﬁ'!tﬂit’ie aﬁﬁ%‘ldﬁ}%‘c o‘t%f“at “’agents and,
therefore, incrensenstMecstlettitenchsicd (tbeniamiob-redieabt abda0eHs in the-
conposition. 15 As the antd - gﬂgrobl | £onpos ition of the invention

physi cal |y di s?tﬂ?@?ﬁﬁ he 10@an&sreal afiemg a‘éhhn@ﬁt fgperican cPogeianfemto a
sur f.ace, which s_ t e Common to a w de range of

m croor gani sns, \A—J OL%?#% aCt%ai fungi and noulds, the conposition is
effective agai nst a br oad range of m croorgani sns- Thus an advant age of
the anti-mcrobial conposition of 20 the invention is that it is able to
prevent a br oa@bwsniyee df amieedldor ganddineicrotidnocapreitiong teds aiffeating to the.
surface and, therefore, fromforning a bi Oflﬁgr?oal'ar ge nunerous col oni es

are al so -subst AFATHIA Yid5r GFEHY O TICHRATSABE BusniadseohBme epdof t he
col ony to grow, i.akby. even prevented. The = .

anti -m crobi al ‘%%%%gﬁs)lﬁ%%}% #ﬁi}t#de&#\ﬁﬁ Eﬂén 25 therefore, general i.n
its control of .microorganisns. It seens that as wel | as preventing the
growth of col oAk®Sding t@aaatpecﬂbpﬂleqh\aénmﬁme & oMl anl AEMINERL O

i ncreases tke rel ative age ‘of the colony .because new m croorgani-sns are -
prevent ed fron@C@moﬁ@OprQ@mpmm@ (Fhasfirst h@nﬁﬂm&inhawng arsabfasd t@gest 6f of the

t h 02/ 0621420 3 0 C T 2005
e SRR B i S s et
ant i - m cr obi attAGANLE 3Nt PAGHNAACH- 200 e Udedll L FOR Wi BBOBLS: a7 €.

therefore, nore effective at |ower concentrati ons

nor mal | y used em& stipganeg emi)mtures thepéof} (i) alﬂrﬂrﬁnhmdd’!ﬁﬂeﬁéﬁtsaﬂdhe .
efficacy of. ? tolar"%og E 5. action_of the anti-mcrobial agents -
conpar ed to V\/n ey are deed Erigng usPhglea?ﬂmP‘?ﬁ%B‘Pt&Itoowhﬁ@@i on of the
i nvention can prewint the ferniafien OP AEEHSE col & o%td?%ta@ gl al's, such as
functi onal rrat erials. Wien incorporated into such materi aI S, thes_e becone
anti-nmicrobial in nature and the surface of the :

The anti-microbial composmon of the invention is mighly effective and

works w:th abroad range of TiCTOOTZANISIIS-

Coa H seexhs that the anti-microbial composition of the im'antion works by
pmmdmg a snrface to which IMICIOOIZANISIS are substanttally prevented

: from adhering and attacbmﬂ In othar Wmds the composition of the
invention snbstanfially prevents the ocCuTTeRce of stage (1) of the: bmﬂm"

' formation process. . This .means_that the microorganisms canmnot. then

25 multiply and form biofilms.

It is thought that the surface provided by the amti-microbial composition
prevents adhesion and attachment 'of microorganisms due to 'the interaction
of two compounds of ]ngh and low suzface tension, which have opposmg

30 surface tensmn eff'acts

~1




10 - 'forn%g%;a&lm Il be nodified so as to substantially prevent @BeDCT 2005
m croorgani sns from adhering and attachi ng thereto. Anot herCrdBarv@mage of
the anti-m cr'ﬁ,ﬁi al conposition is that it need not conprise conbinations

of materials tRaPrar@temgef the fxnmtion chabSlm g 45 @Jeaﬁ ff't&ﬁ(%i g,%%agent s
we d

used in the apti-nicrohial c psitions are typically nown
~ wi dely under s?%%ndl g}fﬁ{jc‘ﬁ%{eé@%m?ﬁg@wmsmmamt&ubmatiaﬁyfre@]m Qfic t he
known anti - m giohkbal Sry) |ifj.ed ing.the conpositions of the
i nventi on. Therefor e?f@g%%ﬁ -?}Ji ?P aHB”nt %i%aShﬂzﬁebanaﬁwal offaitt gf can
be used in themdtiting 'Mmhﬁﬂ{at%lﬁgé' ' dn.contrast, new anti 20
m cr obi al agents forlplgnovm techni g eILsattéo?{ézagr?i {}'Il‘grgg}aiﬁowgsmsopronger", nor e
toxic and/r little tested materials. The anti-nicrobial conposition of the

i nvention al does not conprise materials that produce highly persistent -
resi dues or rihaPEINNTORIab FeEmposithen Ofahednvmﬁbrhqqﬂyallf,e‘i@aﬁsoaggletﬂ)eir :

salts. Thus, eslS..a1greatly, reduced risk of |ong term hazards

associ at ed V\AELH%Q% h(elbgjﬁt ib??ﬁ@?%btpﬁﬁ q@i’ﬁpé&?%d)bn&nm&ﬁe cBrmsesis i that othd he

~invention doasm i SFft ' i ochem, cal. reproductive pat hways of
the mi croorganirgér?ss}it %P?gpﬁéﬁﬁégﬁ?@k@oﬁn%yr spapingcthepbiofidmgpnand t he

devel opnent offfectivebt spreadingabnighe telit s 1062142 hi ghly
unlikely., . Q3 0 0 7 2005 BT e, ooo?(!)seéfﬁéﬁ%r%?‘ggge&%ﬂhg‘% Bivakrdde i ¢ st

conpound %% cemposHion: hiy elfsot tass eibinting Ceﬁﬁmﬁim%ﬁagdof S mbl y
- less than th%ﬁ%hfa@gt n i.ogof water at _any specified tenperature. Thus,
‘the first conmpound™ ?f‘?’ﬁg?‘% I ymere; suseeptible ée the heti-snicfelig Agsitd gfg of
water. The s t ' ofy, the. first co und is_ from20 to 35 N m at
20C. The sur %%%ﬁ?ghgﬁ‘(?ﬁ%&? ﬁ%eeﬁsﬁ%meewgp dantkntiexobid agertd inNbhm at
20C, 10 nor eopmb@ti@hl y 10 nNm at 20C. The | ow surface tension of the
second conpound reduces non-specific bonding with other conponents of the
conposition, particularly bonding with agueous or hydrated materials. The

first conpound, |,s preferahly hydrophobic. The second conpound is 15
pref er ablqg h% H}?h&i‘ﬁ"&'?‘c‘-’l%l%i eppeaFition ofpheindentior PNy AisripRt thsS
als.” .

b Tonar 5 ERER SR RRRAR AP Gt ey, micesraians:
that is commeon to a wide range of microorganisms, including bacteria, fungi
and moulds, the composition is effective against a broad range of
microorganisms. Thus, an advantage of the anti-microbial composition of

20 the invention is that it is 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 redubed or
¢ven prevented. The anti-microbial composition of the invention is,

25 therefore, general in its control of MICTOOrganisms,

It seems that as well as preventing the growth of colonies, the anti-microbial
composition of the invention increases the relative age of the colony -
because new microorganisms are prevented from being produced. Thus, the

30 anti-microbial agents of the composition are brought into contact with

8




hydr ophi | i go8%851%, compound, so as to provide the desired opposi 3007 2008
tension effects. T%'ui s conbi nati on of properties is thought PEGENZEN0E0 a 20
m croscopi ¢ turpul.ent. ef f ect, th?t% is disruptive to the formation of a
biofilm The P&t PHEOrSAEsIES fthgh aresmprec sussopipble toeants iibaibidlt agiass a

great efficacy 1.C r IS but . not on | arger macroorgani sns. Wil st
it is preferr ec?%{}heje 't negﬁ‘ iq?‘s%ta“g%%%fah&?iagemar%gh%f@eamw effesticontl 25

conpound i s hitdvaphkiohééntrdtionksS HRRS S r e first cqnpound to be
~hydrophilic .and the seg&d corrpounﬁhét}éoeebt%&hf{agr]o cmrml . UBFEf er 4BYS;, thae
first conpoungcmpositioncahtheantvientios riabieakesAGRNEFH oL 11 as

~contributing tq.the ?xurfa,ce,effgacts, the first cocrrpegu%gdﬂ% %%\géla]tcgglggl an 30
.anti-mcr ia?&ﬁﬂ'b‘?ﬁt. ¢ 1abHempigrobiah egaits compyreditotisersibep Age abdd alBher obi al 10
WD 021062142 0 3 OCT 2 PCT/ GBO2/ 00010 agent is inproved by the inclusion
of the other conponents of the conposition. By the term"anti-m crobi al

agent" we nedtth@®amti ! ance t. .can destroy m croorgani sns. The
first and second arllft\i?ﬂ;nb%r%%) %ﬁg@gﬁt%ﬁ"pﬁﬁﬁnﬁ'ﬂ’t@n asHy b incomegetest al | y

as the anti - mn¢e ottical mageialss kuph as fahicii osghLons. of the. i.nvention
are typical Iogluggell known as%d have beendhs%%fdet%?ﬂ?b%é@éﬁg?fpﬁyaq%énw -
regul atory 1 thdcrialse thesgihecamei anti-micrbbal iRaSRTS e S Qluﬁélcch@f’ fhe0M®

ef fect whgn t#a%u re useﬁl | one. However, the efficacy of the
anti-iicrobial agehtd | ¥t a??ﬁl i Mpddicghese t #eytoar substatiaily corabbmat jan with

t he ot her CO%%@%%H itions of the invention. 15 Preferably,
the conposition of t %%%%Qﬁ}%g%%%%&ﬁlp&dﬂgﬁt%re anti- microbial
agents- A typical conmposition may conprise four anti-mcrobial agents. The
anti-microbial agents are preferably of a polar nature. This -enables 20
themto assochB@l@eniatdnantage atfhitte aoivpeioRMis @cﬁmFBﬁtiEﬁ”’iB%hl Igﬁ%g&or exanpl e

by hydr ogen b%ndi ng or ﬁgg-,chen‘i cal bonding. This associ at i'ngs the
anti - m crobi al “35&%&01}1 Uems e masersae that iaon highty tédie to mhALAMIATHS TS as

the ot hersconp@o he conpasition of the invention thenselves
‘associate with Fﬁg&rgr})%:l c?gfﬂgﬁs Wt Pheei-mgobigl compositionshiraltypigaliys ar e
effective at walvkaoweemd 3ddPSundti8od@Lha G gt%llnﬁl—microbial agents. The

efficacy of the known anti-microbial agents is amplified in the compositions
of the invention. Therefore, anti-microbial agents that have a low toxicity

can be used in the anti-microbial compositions. In conirast, new anti
S -

20 mmcrobial agents for known techniques of sanitization use

toxic and/or little tested materials.

stronger”, more

The anti-microbial composition of the invention also does not comprise

materials that produce highly persistent residues or rinsates or products that

25 contain heavy metals and their salis. Thus, there is a greatly reduced risk of
long term hazards associated with the anti-microbial compositions.
The composition of the invention does not interfere with the biochemical
reproductive pathways of the microorganisms it controls. The risk of
30

resistance build up and the development of resistant strains is, therefore,

9



agents arevﬂgg Adipdght to forma chem cal bond with the fi rst' andg sexoN gy -
conpounds. e? erably, the conposition conprises at |east oREI/GBO2/00010

anti-mcrobial ,agent 30 selected from bacteriocidal,
fungi ci dal , . alggRlyamlikelpeast i ci dal and nol dicidal 11 WD 02/062142 0 3 O C't

2005 PCTI GBBO2/ oool 0 agents. Mre preferably, the conposition conprises
bacteriocidal, fungicidal and noldicidal agents. The first anti-m crobial

agent is prefef hot er.i c..conpound, an iodophore, a phenolic
conpound, a qﬁgt@e}é’rﬁn%r@g t%ﬁ?}h Pﬁ e Brt omenomd s eroatht raint hapof thaddcbngen

based het er ocyehipgause iy nd, antJ -m crobi al _agent is preferably
a surfactant, m)rp(? preferiéa’ rffé}gbﬁﬁgcgéﬁ'h% QB AT tnstIp of vateBat bny he

first and &ecepecifind kethperaivge oty h_cqnprise a quaternary

ammoni um conmpound. Pr efg?_abl y, t he’ g%te?fs?ﬁc%lg:ﬁgﬁ c&B%?ﬁY@ﬁ%“deﬂlh@

i nvention con‘gli‘ff §‘§f%?ﬁeten%iﬁﬂrﬂﬁwatwuat'ﬂimmﬁa@f@ﬁﬁbﬁrﬂmﬁpjﬁﬁf'géﬁp%ﬁﬁao' ic
e 1=

conpounds and {erocyclic conmpounds as df obi al

| ed he
agent. 15 @aﬁgﬁlgp$§§w{1§rﬂt38r@ounds that are suitable for use in the

i nvention include conpounds of fornula R R R3R X-, in which one or two of
the R groups are al kyl, optionally substituted by aryl or optionally

i nterrupted bfheausthcofensi as,oxygen, and the other R
groups ar leqqt he samegfor 2(5)|ﬂ S?‘f‘?g?‘gﬁ@%ﬁﬁﬁﬁpgn@s f/fgnbﬁtwlﬁlm\@mw*c,
Pr ef er r edquatwire preterably dDunNteNpOROTS iTRE! | kani um hal i des aryl .
ring substituted benzal koni um hal i des, sggﬁ lg%esé}t?ﬁﬁ%ﬁgﬂﬁg{lio?&gﬁéemnd

benzal koni um HAfFPE&RaE rﬁ%eﬁmﬁnﬁpmlﬁcqham(ﬁngawﬁhawi %ﬁeﬁ@ﬁﬁn&s 25 such
as di al kyl di Th%%sﬁ%r%rﬁén car’r%ou ds wherein the two non= nethy gﬁ(yl
groups are selec 24 7P Wethh M With aqiconadidydgtedupsieriagich as C8 to
C12 al kyl, preferably octyl and dodecyl. Suitable quaternary anmoni um

conmpounds in which an Rgroup (i.e. R, 30 R2, R3, R4) contains a
het er oat om i ntha diestdompient by prefeRiblP SHARIPHOBM, Uk2, 93 el 2005 dcnl or a

and mef hylbenzat rmi um chi ori dt. compounna 1s
preferably hydrophilic.  This appears to provide a composition that is

typically stable in both hydrophobic and hydrophilic materials.
Additionally, the hydrophobic first compound typically attracts the
hydrophilic second compound, so as to provide the desired opposing éurface
tension effects. This combination of properties is thought to create a
20 microscopic turbulent effect that js disruptive to the formation of a biofilm.

The fact that this effect is microscopic means that it has a great efficacy on

microorganisms but not on larger macroorganisms.

Whilst it is preferred that the first compound is hydrophobic and the second
25 compound is hydrophilic, it is possible for the first compound {0 be

hydrophilic and the second compound to be hydrophobic,

Preferably, the first compound is a second anti-microbial agent. Thus, as
well as contributing to the surface effects, the first compound also acts as an

30 anti-microbial agent. However, the efficacy of the second anti-microbial

10



Uti aer quaiid Pfe¥1432Ni Noni um conpounds suita + e for use in the ah3-0CT 2008 -
Zni crobi al conposition include all ylPyridinium conpounds, PEIstBR@S0GE 0
cetyl p3o.idiniumchloride, and bridged cyclic am no conpounds such as the

hexam ni.um coRgéinds . immPaved oyl thel yngisgber 6£dhe O r OrH wnm
conpounds i ncl ude enzeneni et hanam ni unx ?~I -dodg%sf %ﬁ%@#ﬂ%fg‘h%‘?i de,
10 benzenenet ﬁgﬂ?ﬁf {%%m 14- dodecyl - | ~, d- - di met hyl - N-t et r adecy! chl oxi de and
ben. zy1- C32- CJo all ¢ yl dirnethyl-ammoni unehlori de. Anphoteric conpounds
Suitable for use in the present invention include [|ong chain N_alkyl

derivatives oByathenRrac*#8i-nli&d8id8 hyl is derivatives of ycine,

al ani ne and bety: ani no bzﬁl)%l, D sg}f{g?é é‘?léw&%‘?%‘? A8y chepyiey %lﬂqsmcy thatf err ed
conpounds § ncrarldestogamydrobrtanismhani ne, dodecyl beta-aniinol *tyaic acid,
dodecyFam no-di (am ooe; . hylam n.o)glycine and N (3 -do decz~l an~in _
opropyl glvcine. 20 By the term "i odophores” .we nean conpl exes of i odine or

triodi .e pit rier, -such as a neutral polymer. The carrier
typically i nchTleﬁlgsﬁerg‘gi esecgf}fllﬁﬁ'i%ﬁnﬁ‘g‘m tal pgemta dhereinafier eeferpd i S8srally

sust ai ned rel gage. 1 : reduces the .equilibrium
concentrations g? ﬁ‘nfqé%ﬁ(ig}ggilazggg@gﬁﬁ%&ﬁtﬂﬁgﬁ%cwp}’gggﬁs ehthe iaventioroanewhi ch

i odopl xor es ciypidadlypwefadaasvi RgH AVAG i.don ol yet] | er
gl ycol s such as pQI_yet%gl ene gl yggﬁg,%l éﬂﬁ%&&ﬁ}ﬁ;&%ﬁ% z)y &‘Bp‘égﬁ} Y at es,
poi yani ded) Porthariies| Ehe sntpohizsalriahagéntegencpalty BveS 'Iﬁ@%@gq%ﬁ%o{ﬁ c .
conmpounds inc%%dﬁﬁegftp |, gihyl, butyl', halo and amyl 13 €005
substituted pfil .a(é]reef ?\’-‘!EV%ethplefﬁca@ymﬁuﬂmanﬁimi%rébiaﬁlagéﬁtgrjsphen0| :
berL ~I-'"E-c "¢ | cl gpe, nol - 4-chl aropbencl, '~ -any p 1enol, t
but yl plaenol %?ﬁﬁiéﬁ&'gfhg “?tﬁgyz"%%??%@hsqmbmahenmmﬂm pther comipenerts of

chl arc~net a- {heenaipoditionloftths ﬁNeﬁi‘hﬁ'M" hydr oxydi phenol. zhj ol,2- _
propyl -3 -=t hyl phenol, cl | or ot hywol, ghethyl- - chl oxopbenal s?, _
-dicl~3arD-rae -a dichloro 4- henols ? :

15 Preferably, the composition of the invention comprises two or more anti-

microbial agents. A typical composition may comprise four anti-microbial
agents.

The anti-microbial agents are preferably of a polar nature. This- enables

20 them fo associate with the other components of the composition, for
example by hydrogen bonding or non-chemical bonding. This association
brings the anti-microbial agents into direct association with the
microorganisms as the other components of the composition of the
invention themselves associate with the microbial wall. Thus, the anti-
25  microbial agents are effective at low concentrations. The anti-microbial

agents are not thought to form a chemical bond with the first and second

compounds.

Preferably, the composition comprises at least one anti-microbial agent

3.0 selected from bacteriocidal, fungicidal, algicidal, yeasticidal and moldicidal

11




call 2~ I'ndg obso g4y N-p, ry-, ena , trichl orophenol. and 03 oCT 2008
2ben7yl - 4- c?ul ore phenDl . Suitabl e hyppochl oxites include aduwtBozveéml and

al kaline earth netal 10 b)pochlorites, such as the h)pochl odtes of

lithium , odi88tSpot a¥kereinpeafarabht,cithen comBbhiEion S Wolrihlses hwﬁ%@lo 7§ €5

I ncl.ude chl or}nat ecgaétri sodj ym, phosphate and their i=aiious hydrates. O her

sui tabl e chl of P& dimpldicidel agemtsor i ne rel easi ng agents i ncl ude chl

arise dioxide and its precusors, as vell . as ,1 :

-di chl or o- 4- - oar boi ybenzenesul ponam de (hal azone), 1,3-dich3ora Is

5, 5- dnet hyl hyTkka firstnhinti-DiidtGH5) %é}ﬁ ' h| oi_oi socya u-dr, agid
derivati ves. Fs)al thabl e nitrogen B sed]\ééélfgfeﬁ!())lg{y% i@ pj’(?%ﬁ‘hﬁ&l@‘ﬁoﬁ@ udr
pyridine Sderiodgpliores 2 phaivliascdmpytndi # ey hing id ranidc,
sodi um 2 2U pyndi pet hi ol - | - oxi de a6 qu(z py?ﬁ?dy‘inﬁ?rgﬁ% ﬁ@*ﬂ? 1y & de:
tria?ol es, thiEL 15 /8 ainiregenobased hetgracydlmudoanpaandr ef enred anti ni cr obi al
conposition conprises benzenenet hanam ni um N-dodecyl 1~T, N
di xnet hyl chl ori de, 25 benzenenet hanantni um N dodecyl 1N, N dinetiyl-Ntetr
- adecylchl ori dehe 828&N kL S5 &ER -3 | di_methyl,- - a=ozuunchl oxi de, 2
~phenyl phenol , 2-octyl - n?kﬁlééphaigggﬁt- 3B ,IXMY a surlactant, more preferably

5-chl ora- 2=met lphtezitatys ahithéiahr SRS 2BOB! ™ “first and second anti-

10 micrebial agents may each comprise a quaternary ammonium compound.

Preferably, the anti-microbial compositions of the invention comprise one
Or more quaternary ammonium compounds, phenolic compounds and
- mitrogen based heterocyclic compounds as the anti-microbial agent,
15
Quaternary ammonium compounds that are suitable for use in the invention
include compounds of formula R1R2R3R4N'X', in which one or two of the R
groups are alkyl, optionally substituted by aryl or optionally intefrupted by
aryl or a heteroatorn, such as oxygen, and the other R groups are the same or
20 different and are C; to C, alkyl groups.

Preferred quatemary ammonium compounds include benzalkonium halides,
aryl ring substituted benzalkoninm halides, such as ethyl-substituted
benzatkonium halides, and twin chain quaternary ammonium compounds,

‘25 such as dialkyldimethyl ammonium compounds wherein the two non-
methyl alkyl groups are selected from medium and long chain alkyl groups,
such as Cg to C), alkyl, preferably octyl and dodecyl.

Suitable quaternary ammonium compounds in which an R group (i.e. R,

. 2 3 4 . )
30 R R, R")contains a heteroatorn mclude domiphen bromide, benzalkonium

12




' 2H—i sot hi'azol -3-one. 30 The particular anti-mcrobial agents sel eg8eslT oms
use in the conposition will IL 14 WD 02/062142 0 3 O C T 20M PCT/ GBQ2/ 0001 O
vary dependi ng upon the environnment in which the conposition is intended
to be used. The second compound is preferably chemically inert and has a
structure that. 5. attaches to virtually.any substrate. The second conpound
can, thereforé#”@ﬁ%@%?ﬁﬁéa%?ﬁij@%@lf% fong periods of tine. This neans
that the conposition of the invention can easily be recharged. The second
conpound is al so capable of associating with the other 10 conponents of

t he conpositi @ibaf gedendyveenhianmb pompansisofuitedis dtremisealn khadsnand 4
typical 'y can adhere to and attract a.w de, range of polar nmaterials

i ncl udi ng var iﬂBEthc’% t FOIRPEREh H%G?I&%eﬁ%%%mﬁémggbdﬁ’aﬂm&uﬂqls pseferably

a surfactant QL9 L3R &15 f Y iﬁﬂg in.surfactant or oil.
By the term §F143 tylng al n&l%rg&e?reag%%g%”dta%mg : %F?’%ﬁﬁl@dsge%%‘ a%%?ﬁ)ounds

i ncl ude sil an@agaxﬁ@juyﬁbﬁ‘pbm_ gl ycol, sodium lauryl sulphate, soya -

| ecat hin and preferably siloxanes such as pol ysil oxanes. or silicones. 20 A

preferred. second conpound is pol ydi net hyl sil oxane and a particularly

preferred secgnd. ¢ ound..i s, pol ydi met hyl-hydr.oxys7i | oxane. For _exanple, a
pol ydi met hyl h%ﬂ&&%ﬁ?l. é’%e&ﬁ%ﬁ%a\ﬁuﬁb%i é@%ﬁ?ﬁ}%f CPF‘BHP@&) tiBChuye :
centi st okes j in the conposjjt 0w he i iaon. 25
_ Preferably, t e»cgcr%om I on conprises frg}rildlo(a?gﬂjﬁ’&g g%é@ﬁicﬁoﬂﬁet he
second CconpowBkenbA¥EYRiSinheK-qdendN Nofim et 1pessidbb- caRgidd e, thin the
scope of the’'invention. Sujtable polar solvents for use in the conposition
i ncl ude wat er beayt6holis alkyRigmebibagmongractlopdénd gl ycol esters, pol yol s and
ketones. It seenms that the 15 WD 02/062142 0 3 0 C T 2005 PCT/ GB42I 40010
pol ar sol vent -hel ps. to provide a conposition that is stable and does not

Amphoteric componnds suftable for nse m the present invention inclnde
long -chaiﬁ N-alkyl derivatives of amino acids. Leong chaid N;aﬂ“-’yl .
15 derivatives of glycine, alanine and beta-amino buiyric acid are preferred.
Parficularly preferred csﬁpoﬁds inclnde dodec_y] beta-alapine, dodecyl
bata—amin_obui}jjp acid, dodecylamino-di(ammosilylaming) glycine and N-

(3-do der:}-f]anﬁnp)pmpy]glycina.

20 By the term “lodophores” we mean complexes of iodine or thodime with a
carder, such as a neuiral polymer. The carrier T)’Pical]y increases the
- solubility of jodine in ‘water, provides a sustained release- of the iodine ar_;'d i

rednces the equilibrivm concentrations of free i_odiﬁ-a.

. 25 Suitable polymeric carriers from which jodophores can be prepared include
pdlyvinylpynnﬁdone, polyether glycols such as polyethylene glycols, -
po]yviﬁyl alcohols, * polyacrylates, polyamides, -EOIJ’aik}ﬂengs_ and_

polysaccharides.

30 Surtable phenclic compounds include methyl, ethyl, butyl, '11310 and aryl
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separate out into its various components. Preferred al cohols for 08e0Ghzi0be
conposition include straight or branched 5 chain Ca to C5 al cohols,
particul arly methanol, ethanol, propanol, iso propanol, n-butanol,
sec--butanol, tert-butanol, iso-butanol, 2-nmethyl-Il- butanol, 1-pentanol
.and anyl alcohol (m xture of isonmers). Preferred esters for use in the
conposi ti on i nbkiiided wetdul Dmat:alﬁJDDelﬁMym'ﬂﬂUQ@C’adEii‘aﬂﬁ” -~y Iy c.acet ate,

i so- pr.opyl at e, .n-but tate, i.so-but sec utyl acetate,
anyl acet ate? P&t 8?’3)‘{15“6%9 SUoREHIRAL Aﬁﬁ@ﬁm’a@ﬁ & ﬁ’ xyl .
acetate and i 391hi Lndlso %@b?nﬂﬁﬁggw ed:;_Bydr02 Uﬁﬂqul%g Esters for

use in the conposition inclu hyl "gl ycol acét at'e gI ycol
acet ate, but ythighynah-rdestlat €4 e{nhrgtﬂordhghydefaPEmﬂe thrpting], dr__gj__ycol
acetate, ethyl lactate, n-butyl_ lactate, 3- tho ﬁy;ﬂn butyl acetate,

ethyl ene gﬁchPﬂr-a@é@l}ibé“ﬁ%ol ghloraiaymel, 2-‘ @W@ﬂ@} 2,6~

acid-2,2,4-tr r |- 3= ydro tyl t yl ol , £ gl ycol ,
i sopr opyI gI y‘?: Preﬁ'r\ xybLP ézgog{] bu'??r_lﬂhp Ig'gl%tta }gﬂ %C(C}t Egyc
net hyl di gl yceic,hloﬁ;tﬁﬂyﬂol h Db Y eRty]- 4%1&6 ighngl.ycol , isobutyl dI gl ycol,

di et hyl ene gl ycol, "di propyl ene gl ycol,” ethyl ene glycol nonohexyl ether and
di et hyl ene gl ycol nnnohexyl et her. Preferred polyols for use in the

coeor 1o bR aetans fhiRenta, pR i S g el "

i et hyl f h
conposi ti of g#pé%@%raﬁr“ﬂ%gﬁ%rf%"ﬁﬁhlSEW R i Rh R gl o "
cycl ohexanoneaalﬁ%hylomeot&uﬁmylh;lfs@r;rlgaﬁsespemuaéo cHIRAReACRLY gnﬂgetone

di acet one al cohol, isophorone, butyl ketone, 16 0 3 0 005 a
et hyl. proTpl pﬂwp’:‘m@Mthd:ﬂtamwelhﬁrdlyeSkéltbrresmmb]etchIﬂmmrydmﬂaatmg@r net hyl i

aiO?rsry)lprlcp;/I-to W@Iﬁ %91’,5 %d?&ﬁ}é’ %@16&%}34?%5%%%%I£:Wéﬁone neth
-1 propyl ketforegandigi-etdawlo: 9 Qﬁat;ﬁﬁHl Pfai% %ﬁfﬁ%% 1‘?‘%@3[ ;(r)]ljvents

for use-in the conposition Inc propano Ene g

di propyl ens of,y-cohetnfiebeioabl @alaﬁ:b])e mﬁrp@&nﬁugonct@@mdcg@ﬁuﬁe omdigto 70 % by
vol une of The_ 10, polar solvent, but since the primary -pinpose of the

sol vent ":is diENARGE virtual | y, any proportion of polar solvent is
believed to be possible wifbin o

Snitable mnirogen based ‘heferocyclic  compomnds inclhude pyudine
derivatives, such as d—pyndmf: carboxylic acid hydrazide, sodimm 2~
‘20 pyddmethicll-oxide and bls-(?—pyndylthzo)zmc-II dioxide, tdazoles,

thiazoles and midazoles.

A parficalady prefau'ed _anﬁ~mic1‘obiél compositi oﬁ‘ COmPprises -
' _beniencmethanaminium  N-dodecyl-l,N-dimethylchloride,
" 25 benzenemethanaminium N—dpdecyl—N,N—diﬁ:reThyl-N—tetradec}ﬂcthﬂde,
' “benzyl-Cy-Cr-alkyldimethyl-ammoninmchloride, 2—pheﬁylphen0], 2-ociyl-
2H-isothiazol-3-one, S—chloro.-}mcthyl-?,ﬂ'—isoﬂﬁazo]-ﬂ—one and ?.;mcﬂ:y]-
2 dsofhiazol-3-oe, - o

30 The particular anfi-microbial agenis selected for use in the composition will
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t he scope oWaQ émoszryzenti on. An especially preferred anti-nicrobiafJ3 oCT 2005 -
cotnpbsition conprises 32 % by ] s volune of 'a m xture of PCT/GB02/06010
benzenenet hanaginﬁ)’ m ? 3adecyl -1 ,1, 2t 25 3D di net hyl cbl ori de and
benzenenet hanan Hi um—ng%‘ﬂﬁ’ NPT IFpmIment i whi&leﬂ{eaﬁﬁﬁybﬁﬁ*)ﬁrﬁ A8ef B3 1)
6.0 % by vol ugeb®fisey. ire of ben zyl-Cl2- Ceoal | :yldinethyl-a-= ¢ :
oni unchl ori de and 2-ph =yl phenol (2:1), 6.0 f% by volune of 2-oct
, 1-2H i sot hi azol 3-one, 16.0 % by volunme of a m ttnre of
“Bacliloro- 2n'et¥gl%l-82H %g; hi azol - 3-fine and 2 netLhyl -2, F-i sot hi azol - 3-one
(3:1),1.0 % by eReadoforgpdineing peéfepMly Shim; d_hal ance by rol me
i sopropanol.. . tﬁ{}?‘t h(gr especi al | ;@égr ef e%ggégﬁp?%%?%aiﬁaswg}rﬁi%
Gonpri ses 32 of % &P Uy ang sa sirateof The seerrInesh g%ﬁ@ ' nﬁjmrg%d
[N dim ethyegbliprids wben}e t hanani i ni unN dadecs, 111, Redr FROT Ry | - N-
tetradecyl c oxide (2.351°). 86 %nﬁyngopm@sobf.ﬁmei xt Tl ﬂieaﬁ@“ﬂﬁi‘_}ﬁé’ -
Ci b-al | yl di metdoyhp&zid® i tde and henyl phenol (2:1), 6.0 % by
val | i me of 2-octyll3 -2H igggﬁﬁhg%tf&bg‘%n ,ﬁlg’.e(ie J@%’&edlol umre of a m e of
5-ehloro 2-nethyl -2Hi sot hi azol -3-one and' 2 netbyl - 2H-j r ot hi azol - 3-one 17
03 DCI 2005 (i;hi ~ [2 in by volume o polydi m- 7 j Thydro z siio~: arse
~and bal ance bT1% §PeRRS | comppriman s .alfnaddpaBRPOET AshiaBhef Sle
ani i -m crqpi al, = conprises 5.0 ~~, Dby ch]IanégE%%'ih ghg pcEf
O ts A Fr s T
benzenemnet hanamﬁﬂ:{aﬁ%- a‘?r}atg‘&ﬁ?irfgpﬁos}ﬂqm;)f theti meerlit)dn:b* MAR 3on-chemical
benzenenet hanaahﬂgyﬁ@k%[g@% Eagl -y~ 7?2 s =-di~raet|ll~=1-]- ica
t et adecy] cl m oride (2 "33: @P -6‘1‘%‘%9’9‘&1&%%& vaderrantger of wélabgragrtaClz- Cl
a1 1di et hyl nmiudingmmimh%hﬂfmﬁ‘:@&%l ﬁ’%hgl@syl pbenol (2:1), 12.0 %by vol une
of 2-octyl-rHisathiazal -3-one, 32. y 'vol ume of a m xture=of 10
5-cb] ora- 2-nmet hyl - 2Hi sot hi azol - 3-ore and 7 met hyl-2H-i sot hi azol - 3--one
(3:1),.1.0 %'i’h{s S\é0| ucge of a . hblond of polysiloxaues and bal ance by vol une
di et hyl enegl ycor .°“AH FP@Pousd de ipsefeyably ef @nrfrtmnid o Oggir%gé 2 rﬂr)osi tion
3 qu{gna rﬁ}%ﬁ) a

conpri sesi1%. OsHért dn ( f ] xture of benzenenet
1- dodecyl - 7: N di rret"ﬁ%/ﬂs\é g@uﬁﬁgr 8ﬁdrﬂx¥eﬁ¥éﬁ@ﬁeﬁm chamfivgrimeand®ges ¥t N

e~hyl - Suitable second compounds include silanes, polyethylene glycol, sodium
lauryl sulphate, soya lecathin and preferably

or silicones.

odecyl

siloxanes such as polysiloxanes

20 i
A preferred second compound is polydimethylsiloxane and: a particularly

preferred second compound is polydimethylhydroxysiloxane. For example
a polydnmethy]hydroxysiloxane having a viscosity of from 100 to 400

centistokes may be included in the compositions of the mvention

25 Preferably, the composition comprises from 1 to 4 % by volume of the

second ¢ ; ions
ompound; however other proportions are possible and lie within the
scope of the invention.

Suitable polar solvents for use in the composition include water, alcohols

30
esters, hydroxy and glyocol esters, polyols and ketones, It seems that the
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~tetradec37l chloride (-9-33:1),.6.0 %by volume of a nb t r6 of begz gth ?‘&57
Cl- a&y! di TE? AYY25mani unc] 1or}de and 2 phenyl phenoi (2: )pci@s®yedare vol Uume
of 2-octyl -211-Ii sot}the]lzol .-3--one, 32.0 to by volunme of a -:tire of 20
5--chl or o- 2- realhy ke t SieliRi toaBRlvide @ A ‘= ysat hi gzol - 3- one
(3:1),1.0 %y vol une of a_ﬁgl eng of poy?%@?gilgﬁgg&gﬁgs %Eﬁb%%caiﬂbéo?fopﬂﬁe

i sopr opanol . SFPpTaimeRhEto s yeubas bymporéiesred anti mi crobial conposition
cflnmptises f.0 25 % I1by volunme of a nb tnre of -
benzenenet hanam ni um\- dodec3, 1- N, N. di, net hyl chbri de and.

benzenemet hangiged v¢ - N N--di meshyl -N. .tetragdecylc|lloride (2.33:1),
6.0 % by vol ume %*"'[H;%Bg?%r%ro CHnAG Comppsttion include Straight or branched

C16- al kyl di methaiy |Ca8000%L WIESHAS | henpl (;2:1), 16.Q % by

vol une oft-octyl - ot i sot%ﬂ azold-?%- gﬁrﬁﬁ%ﬂoﬁﬁf‘tgéﬁ@m%@f B)W‘ﬁuﬂ%o"of 30
5-el | or o- 2 nethpindHi-butdniodz ske-Butiol anet DulRidly is b%td@?t %ﬁ%&i&yﬁ one t
19 WO 02/ 062;1)4{,3 P?TiiGBOZI 00010 (3:1), 1.0 % by volune of a en o¥

pol ysi | oxanes”U#fP phiPsRE@Obynd amyelcotippfopstineneiisymets). According to a
further aspect of the invention, there is provided a 5 fornulation
conprising an anti-mcrobial conposition and at | east one other functional
materi al . Suiprafred I qpa) i ' i.ncl ude astics, fibres,
coatings, filmns, | aﬁlﬁ%%st es, %egﬁ{e?li‘%/gé;ﬁ]pgg ognpgc,lg(iq %ﬁYEﬁFﬁaFe,ﬁhﬂm cs,

concrete,losarmtptapmint;&opﬁpawafalfé,sms? Wt Wekse. Gl-BARANY..80eNnts or settable
fil rng grou?’sﬁlﬁ‘g@g che el 153’?’3"1 .

~or curabl e conpositions such as iC The

pl astics may 35etafS seredutph avatttef ianmgd, acshre t(enixBira e ﬁ@ﬂle@l Qﬁ&h@ﬁé@' c
parts. Sui ta%:ggtafl ist' Cﬁlgmai erials may be prepared fromp fyestérs such as
i s polyet hyl % é‘b‘hﬁ’ KXt acctafs|apguigrbubd ischugptathial at e, pol yani des such
as Nylon, polyimdes, polypropylene, polyethylene, polybutylenes,

pol ynet hyl pent ene, pol ysil oxane, polyvinyl alcohol, polyvinylacetate,

et hyl ene- vi nHrefeeicdt Bydmyyyﬁdl)gl]ﬁgg]l &rt&geforpﬁ%lﬁyégxéic(gq?ﬁﬁ%ﬁﬁl or.J df‘gﬁeepoxy,

phenol i ¢ and pol ycarbonate cel I'ul osi cs, - cel o1 s ene, 20
pol yur et Hane metbyl lglven] poityteptetlyy] abtdohcicsat e budAr gi)"?ﬂtééeltﬁe l%'df}?di ene-
styrene copol r,acrylonitrilestyrene- acrylic copol'ymers, acetal’s,

pol yket ones, dﬁ??‘ﬂh@ﬁ?ﬁ nguﬁlhéiglywl yesttiatny lefind  haotdte de burel YaheryEne

methoxy-n-butyl acetate, ethylene glycol diacetate, polysolvan O, 2-
methylpropanoic acid—2,2,4—himeth}’1—3-hydroxypentyl ester, methyl glycol
ethyl glycol, 1sopropyl glycol, 3-methoxybutanol, butyl glycol, 1so-butyl

Ed

20 glycol, methyl diglycol, ethyl diglycol, butyl diglycol, isobuty! diglycol,
- diethylene glycol, dipropylene glycol, ethylene glycol monohexy) ether and
diethylene glycol monohexyl ether. |
Preferred polyols for use in the composition include ethylene glycol,
25

propylene glycol, 1,3-butylene glycol, 1,4-butylene glycol, hexylene glycol,
diethylene glycol, triethylene glycol and dipropylene glycol.

Preferred ketones for use in the composition include isobutyl heptyl ketone,
cyclohexanone, methyl cyclohexanone, methyl isobutenyl ketone, pent-

30 oxone, acetyl acetone, diacetone alcohol, isophorone, methy! butyl ketone
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oxi de, polysulfones, liquid crystal polynmers and fl uoropol yners, @&l 2005 -
resins, therno plastics, elastoners, rubbers such as styrene butadi ene
‘rubber 25 and acrylonitrile butadi ene rubber, polyacetal

(pol yoxymet hyl ene), and bl ends and copol yners thereof Formulations
conprising the an r obi al pposition and a plastics material as the
functional nat & “'qugiﬁvwewn%ﬁ@hﬁ“@uﬁ%éd@§édﬂbﬁwiQﬁnﬂQﬁdpﬁoducﬂgﬂsuch as

aut onobi | e par t$am § , yve rs., OCT 2005 19
W0 02/ 062145 035 &P o508 PR el FEmh Bt EEkte ARG Ry uRE o, veste
cont ai ners, genammop}jﬂmipnsedusohﬂwl hetoise, acdities hnmflcﬂtm LeBRRN GESHOPS,

vacuum cl eaner i nsul a plastic film indoor and outdoor
furniture, tub?ﬁ@ ir'*ﬁ g‘tqlf;ﬁylfslﬁo% re and cable, plunbing supplies and

fixtures, siding for housing, liners, non-woven 5 fabrics, kitchen and

~ bat hr oom har dwar e, appl i ances and equi pnent, countertops, sinks, flooring,
fl oor coveri ngPativialy profesbesporopoiees fhehdes in H0Qh HGBLiCLigiag boots,
sports equi pnment and tool s itable fibres my be p pare cetate,

pol yest er suchisarroped, dieliylene e andaliprordbimgiycol yet hyl ene,

pol ypropyl ene, pol yam des such as Nylon, acrylics, viscose, polyurethane,

and Rayon, polyvinyl alcohol pol yvi nyl  chl ori de, pol yvinylidene chloride,

ol ysacchari de t fo, 4.5 rmJI i_ons ,
EOI’%I‘I si ng thePlgﬁc?af&%% Cro élla ﬁl{:’%%og f%gﬁggng%ée@ é‘ri@ ad ‘Elﬁé Oailtftﬁﬁti onal
material may, for skemnpbe; shee ubeqs-lnﬁarﬁ&mh?&%t bP iz §bi%@m$§sr ld{ﬁ}ﬁ ress cover

pads and fill | ng, fﬁfl | | ow covers, sheets ankets, fi1ber quilts
and pillows, VriSy pehpapen; spolarascﬂ)@mt snbelbmep b BNyl Ay wHYES

uphol stery, t Le cl kins, w ping cloths, nops, towels, bags, wall
20 covering fa Ff%ogfgft&iiﬁvﬁ%ﬁads sl'eepi ng bags and brush bristles. The
fibres are also suitable for use in -autonotive and truck uphol stery,
carpeting, rear decks, trunk-liners, convertible tops and interior liners.
Furthernore, the ﬁa}fecﬂa]hep-aﬁtmdsmﬁ ahntmbﬁabbmh@@ﬁmﬂn HHRid=2S3 2 it grvear,
unlforms coats s, -..sports sl eepwear, stocki-ngs, socks, h05|ery
caps, and h%der%%ﬁ“ﬁeﬁ{ & DEPIEWEE | @ %Erbemmmﬂﬁg&mmmeﬂsdocﬁwbm 1yl oves and

hel mets, tri méﬂ% ﬁg%ﬁ_][d}é\g%sdbeg%gﬁ&%ergar manthf_dg a,cv 4\.}7— burdlil_sl’_]}\brl stl es,

artifici al eat
_ tau-adccﬂchlon& (? 33:1), 6.0 % by volume of a mizture of benzyLClr

Clﬁ—allqudi_methyl-a‘mmoniumclﬂoﬁdg and ?.-p?ien}'};hsnol (2:1);, 6.0 % by
~ volume of 2-octyl-2H-isothiazol-3-one, 16.0 % by volume of a mixhre of
2> S-chloro-2-methyl-2H-isothiazol-3-one  and 2-methyl- 2H&soﬂ1iazbl-3—o:je

(3:1), 1.0 % by volume of 2 b]end of polysilozanes and balance by volume

1sopropanol

Another especially preferred anti-microbial composiﬁon comprises 32 % by

25 volume of a mixtore of benzenemethanaminium N-dodecyl-N,N-
- dimethylchlornde andbeﬁzenem‘ethanamj]ﬁumN-—dadccyI-N,N—dﬁnethyI—N—
tetradecylehioride (2.33:1), 6:0 % by volmme of a mixture of benzyl—C]-,—

: C;5—a11'yldlmcthyl—ammomumob]ondc and 2—ph5ny1pheno] (2:1), 6.0 % by
vohmae of 2-oc’ty1_-2H~Isoth1azol~3-one,- 16.0 % by volume ‘of a mixture of

3 S-chloro-2-mefhyl-2H-isothiazol-3-0ne and- 2-methy}-2H-isothiazol-3-one
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‘covers, nops, cloth for sails, ropes, tents, and other outdoor eqQi3p®&h200s
tarps and awni ngs. 30 Coatings suitable for use in the formul ations include
wat er - bor ne, solvent 20 WD 02/052142 PCT/ GB0 /203000 C T 20 borne, 100%
solids and/or radiation cure coatings. The coatings may be Iliquid or
powder coatin?s: Suitabl e coatings, filns and | am nates include alkyds,

ami no resins, (sUcA.0a% bysveistrentiheolyGrpalderiraer aivdans aad fiaiapae delyde,

pol yesters, such as unsatyrated polyester, PET, PBT, polyani des such as

Nyl on, pol yi m ¢&&° BEEFFH opyl ene, pol yvi nyl acetate, et hyl ene-vi nyl acet at e,
pol yvi nyl chloride, polyvinylidene chloride, epoxy, phenolic and

pol ycarbonate cel lul osics, cellulose acetate, polystyrene, polyurethane,
acrylics, pol smethmytspomlyepivieeie| atiamaeliyh edpeyieE sora@sehe-tyr ene

copol yner, ‘acyylanitrile- styreneacnyl| opol yner.s. acetal s, pol yket ones,
poloyp%enyl éneg')é(t Wg e "Holayﬁﬁ‘é?ﬁ%;f’eﬁ'g 50 %%e&e&%éﬁ%ﬁﬁlnﬁgﬁ%@ﬂﬁ@fy

I | f e Y St al h W YITRT. S; ppl ast’i
pol ysul f ones, a1 diiy Sk begtpéyﬁ%lgg{a%mﬂ&gﬁ Qb @R Y. & AL RDP| astl ¢

el astoners, r ers suc ut adi ene rubber, acryloni-trile -

but adi ene r ubbsizdecplehiyadead.1)1 5. fbbyoshnet f| enainrarnd HeheyldS,and

copol ynmers thereof . Fornulations conprising._the anti-mcrobial conposition
and coatings &s-lRddineilemeeaimpisiicapd %B@t}ﬁﬂﬁrli’aﬁ%%aﬁ%l)eﬂz%ymhﬁd on

wal I's, wall boards, .fl 00 .concrete.  siydip roofing shi.ngle, tndustrial
equi prent, naf P%‘F_Oéh'@"?gig?ﬁ?tﬁ@??lgg'waggd éﬁﬁyf‘rz&@w&o& %M&FT‘TP& _

-aut omot i ve,ang el WAt PRt G NRr kAT BE, PAREKT-BIRINLE (WRlLcover i ngs,
‘towel s, book covers) arrier abrics, and glazing for cenent tile and for
vi treous ‘chi ngg:Us 2@ % by pbluei afg bitedk bfipegsibuehenmd bilaats by sichlkse and
countertops. 25 Adhesives and seal ants suitable for use in the fornulations
i ncl ude hot - néiethylengglisebus, sol vent borne, 100% solids and radiation cure
adhesi ves and sealants. Suitable adhesives and seal ants include al kyds,
am no resins such as 30 nel am ne formal dehyde and urea formal dehyde,

pol yesters sughnaferdlpeP HA8200 EntROGELAD BomPhelfi 6BRAQARLED 6.0 %
15 by volome of a mixtmre of benzencmcﬂlananﬁniuni N-dodecyl-IN,N-
dimefhylchloride and benzeneméﬂlanamjﬁiumN—dodec}fl-N;N ~dimnethyl-N-

' tetadei:jﬂcb]oﬁde (2.33:1), 6.0 % by volume of a miztere of benzyl-Cy
Clg—a]lf.yldimat}'iyl'-ammoniumchloﬁde and 2-phenylphenol {2;1}, 16.0 % by -

volume of 2—00W1—2H—isoﬁiazol¥3»one, 32.0 % by vohmne of a mixture of
20 5-chloro-?.—maﬂljrl-zH-isofniazol-S—oﬁé and 2-methyl-2H-isothiazol-3-one

(3:1), 1.0 -% by volume of a tlend of poylsiloxanes and balance by volume

isopropanol.

Yet another especially ﬁrefe;red anti-mierobial composition comprises 6.0 '

25 % by v.bluﬁié of a mxture of bcnzencmethauaminiumN—dodlecyI-N,N_-_
diméﬂly]cﬁldzide and benzenemethanamjniumN—dédecy]-N:N.djmejthyl.N_ '
‘tetradecylchloride (2.33:1), 6.0 % by' volime of a mixture of benzyl-Ciz-

g C,ﬁ_amyldﬁneﬂjyl-mmoﬁumchloﬁda and 2-phenylphencl (2:1), 16.0 % by :
volume of 2-octyl-2H-isothiazol-3-one, 32.0 % by volume of a mixture of '

30 5-chloro-2-methyl-2H-isothiazol-3-one and 2-methyl-2H-isothiazol-3-one
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unsat ur at ewoprleymgter, PET, PBT, pol yami des such as Nylon, polyingg&ct 2005 -
pol ypr opyl ene, polyethyl ene, pol ybutyl ene, pol ynethyl pent eR€T/GB02/60010
pol ysi | oxane, yvinnyl. al cohol , pol yvi nyl acet ate, ethyl ene-vinyl acet at e,
pol yvi nyl chl S?ﬁg’eis/'bg%’cw Xéfumeagfa ¢ndp%p9msﬂyxamberaaddiumﬁded§y vORMLY: 5
phenol and polagysap ﬁ@é@co?el | ul osics, cellul ose acetate, polystyrene,
pol yur et hane, acrylics; “pol ynet hyl net hacryl ate, acrylonitrile-
but adi enest yrene copol yner, acrylonitrile-styrene-acrylic copol yners,
acetal s, pol yketongs, polyphenyl ene ether, polyphenyl ene sulfide,
pol yphenyl ene P’aiél}gp& ys Ulifthere sispedta eif dtigy Y¥tekio OI%P}%[S and 18
f1 uor opol yser oﬂﬁul]er. m)BI ast.ic el astoners, rubbers (T nc udilﬁgp]écfv)’ lae(l:l]e":‘

er

but adi ene Tub A% FIRPHE DR ANt orobial dobesositidn) and @) MAGEHR other

(pol yoxynet hyﬁﬁmnapﬁqtég{)a?nds and copol yners thereof Formulations
conprising the anti-mcrobial conposition and an adhesive or 15 seal ant as

the functional material may, for exanple, be used in the manufacture of
wood and plastic conposites, adhesives for ceramc tiles, wood, paper,
car dboard, rubWésblandumttiassl cnagkials rigchde REOVS .5 %%(’)utcg .seal %g%lg for. .
pi pes, adhesiyes, sealants and insulating material s HpgSn ddgs,

bat hr oons, sh]\éWe‘P%tesak? FEAS,, Sealatitss otaysy citink OdbrardfbsFesabat Lans ﬁr@” si ng
the anti-pj cr%}hghegqg&ﬁlsi tiﬁgqn and cl ay, china, ceram Cs, > conert lé,’ sand
or grout as the TURCt: ohal > TetBeafBaRsy or seitablesmrmbble denpselondsidp | et s,
sinks, tile, dsI@]qgrg’ngmu%t W&%ﬂcg%@fﬁﬁ&% cat li-tter, drainage and sewerage
pi pe, 25 The anti-mcrobral conpos ﬁ can be conbined into a very w de
variety of functional conpounds for the manufacturing, contracting and
construction, .industries. The nature of the anti-mcrobial conposition may

be varied ackt BlAsHCS mayt breimpta fored af ﬂlﬂﬁ?&ﬁxé&?@,'stﬁ%mﬂ%ﬁﬂ% %&%‘Fgl(l‘% numher
ar

and nature 3 3 C rgani.snms present in the particu

conmpound or %%ﬁ%’%ﬁ%ﬁifh%mqtmmay hewhehed frons pesRsierd3u0f (5205

PCT/ GB02/1800 HalydiRy feQk r{we%hgﬁ%t?r ef eéa‘&lll conprises from0.1 wt%0 to 5.0
W% more Preferably from 0. PPy %}6‘3 srerhthalate, pobfaanidbs wutk am 0. 5
wt%to 2.0 Nylon, polyimides, polypropylene, polycthylene

I polybutylenes,
polymethylpentene, polysiloxane, polyvinyl alcohol, polyvinylacetate
ethylene-vinylacetate, polyvinyl chloride, polyvinylidene chloride epoxy.
phenolic and polycarbonate cellulosics,. cellulose acetate polystyrene

20 polyurethane, acrylics, polymethyl methacrylate, acrylonitrile, butadiene-

styrene  copolymer, actylonitrilestyrene-acrylic copolymers, | acetals,
polyketones, polyphenylene ether, polyphenylene sulfide, polyphenylene
oxiQe, polysulfones, liquid crystal polymers and flaoropolymers, amino
resins, thermo plastics, elastomers, rubbers such as styrene butadiene rubber

and acrylonitrile butadiene rubber, polyacetal (polyoxymethylene), and
~ blends and copolymers thereof.

25

Formulations comprising the anti-microbial composition and a plastics

material as the functional material may, for example, be used to form

3 i !
30 products such as automobile parts, shower curtains, mats, protective covers
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W% of thgARldes43h Crobi al conposition. The anti-mcrobial conmposyli @ g .

- hi ghly - effective agai nst a broad range of m croorgani sSns REIGBIEDOIE | S

conbi ned wit htanot her functional material to provide the formulation of
the i nventi on2PRaepdckapingat gasketsanyastd 6PIthRRA | Yendql ied a_surface.
The fornul ati %n Sg{ﬁ)vi es long-term anti-m crobi %‘Iﬁn act ?’gﬁédﬁ%n"é’g‘taﬁ’ea?y and
danp conditi off8¥ 55 SP9RECEs mOps cva@ cldanenbag) iatoRd, PldsHe filgn, -
combi ned. Thi g, I#&ag 11tdo a ﬁiti satiaon of the surfaces So that the
surfaces and product's” w T O8F etERtU S e tWaBEd Insulplive afdromwiod and:reibile

speci es and, ‘phushingu i y e e risks of 15 contam nation and
i nfection. Thg ant i gm@%gsa?hgo%gg? ’] S%d??% bﬁ?‘é’gnﬂgw §FF, mpt-wayieat | onal

mat eri al s 5i nfathiash kitclien isncortpg i f i ons of the
hidotd hirdvife 2@@%@%‘&%}

invention. This is due to the presence of sur¥ F BRI | s
and nol ecul es®fnteHeps, Hnks,nfleoritgntibbr daveingetilds) Jdishdat %oﬂv&ﬁ‘rsbe%s
an

.mobility, th act ant. terials and oils preferably have a car
chain I ength gcfos[ﬁ)égb?]é’ﬁ{dté?ggﬁaﬁ: SeprisTe@upment and tadi.al conposition tends to

m grate across a concentration gradient and noves to the surface of
products into which it has been 25 incorporated. This is simlar to the

behavi our of Purshle dfilses sy pel ant - m crobi al osi tion

-and the f](?pr rrulgl;;;tri on@t pi caﬁ fb%ig?%ﬁtdoﬁ%h?%é%%eatpéﬁﬁ{%}% fs g’%ﬁ@-ﬁént

parts whett t h hRo , polyathylensopst 1 Q onger than
" %6 aictlﬁigéﬁ,ﬂacl)%]?ﬁ%tsgsﬁﬁclﬁ- rsrilgyj;%’

six to eight houi;is. The anti-nicrobia al
conposi tion ahdY e YISFORGH dlqlﬁﬁﬁﬂ}a@e?_@nwmgbﬁﬁ?aﬂ},&i@13al@oﬁtoir éfg?‘s, vl
0 mﬂ ation

PCT/ GBO2/ 0001, t i.al 1y reduced. once fhe conposition and
have di ssocil(g%lgg&?’n? (@jﬁ%’(ﬁde@&nﬁgﬁ’éﬁ& pBplysacchasideoapdnenpelynmas t g act

as a carbon Sendc@epsofnutrient for many species of m croorgani sns. Thus,
the anti-mcrobial conposition and the formul ation can degrade when 5
subnersed in water, to provide a rinsate/leachate of |ow toxicity and which
has a sholrt (rfsi qﬁnce time in the environment. It is thought that the

ri nsat es Rave &1 W?%(?@PPSISlbgdhawti-hﬂ’cmbﬁdl-dﬂxﬁlﬁéﬁﬂi@ﬂ anégﬁ%)ﬁa 2L Bhe
associ at ed Wﬁlﬂcﬁ&ﬁlsﬁgﬁend conpoynd and so the conposition does hot
readily di ssocl at e nteRaa) 1Bagnder skamnle, beTheed on napiphicatons ancheas

oo Fammeny < ne° 7 B, BIRSARES XSt 25 bR e
quilts and pillows, curtains, draperies, carpet and carpet underlay, rugs,
upholstery, table cloths, 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 tops and interior liners. Furthermore, the
fibres are suitable for use in nmbrellas, outerwear, uniforms, coats, aprons,

Sporiswear, sleepwear, stockings, socks, hbsiery caps, and undergarment
25 and inner liners for Jackets, shoes, gloves and helmets, trim for outerwear
and undergarments as well as brush bristles, artificial leather, filters, book

covers, maops, cloth for sails, ropes, tents, and other outdoor equipment
»
tarps and awnings.

30 Coatings suitable for use in the formulations include water-borne, solvent-

20



t enper at ur @& @fipsQ9C. 15 The property of mobility of the product ?rd@thm&
materials that are highly frequently washed or rinsed to BE€T/GBsgheriged
with the anti-mcropial conposition during a routine act of cleaning or
mai nt enance. 5(5’”\"*5/ (0% | splids ra@dénrtiadiathmodniralcdaﬁﬁg@si’j:};eoaomng'snﬁﬁgpgéat ed
into a sinpl eliq%?&‘éf‘ﬁééi ﬁnal et ergent solution or added to-a "final rinse"
during cl eani ngt WHYS “9AYE¥ i al conposition will be drawn, due to the
presence of its hydrophobic elenents, into the surface of the product to
.be "recharged". gﬁe sanitization properties of the fornulation are,
therefore, reshorblt coabings tfilowst . P facture or difficult
treat nent processes. Anymwash oﬁ$%ﬁrﬁ|§%§gﬁﬂg&§§@gg’n THRY 880 FRChAS r obi al
conposi ti on ofelpying| fanneldetivdet eddbur@uqmlﬂgnqj&argbﬁgsé% UE{:&{' apd

wat er 'woul d qg}i (E:jaé1 éaecfi' SfOCi ate_into the biodegradabl onponent s as
previously di SCHESENE Boieaton BY To DRIB 2poly meideeRORh0R0R B0l HOITiRARs,

According to t. of t in tion, there is provided the use
of an anti- mﬁé’;’@’@‘?@ﬁ[ﬁé@f@gﬁwgﬂ?eﬁﬁﬁtﬁ RE-vidacatgfenpolorinylf clolotidej es of
m cr oor gani snpobfriyviklént ' it rQvi,ded. According to yet a
further aspe(r:? g}w?he in\allée}g? ?gﬁmp ﬁ&’eb%lés&&&o P4 elP ﬁ@%ﬂgéte Ggll‘é\lOSlCS,

for mul ati-ont@elblle%ntacbtaee,fo t@Bn@®f i of M Cf:QOr gand s 0 a
ch | o e R it e

_ surface aa wh C:glt i s provided. The anti-imcr omposi t
formul ati &h h agwylate, -asactonitiidd-butadicmbistyenag ajopslyraei dgc]?% 1101
gram posi ti vests,Pg]e% 1cnegat'i ve bacteria. For exanple, they are effective
agai nst the follow n@T BEUPPIECIEperqedls, qndvkeieneBacpolyphesylohe | ether,

Baci | | us cer epslyphén [ rd ies Brucella species, such as
Brucel | a abor?ugp Laﬁ%@%g??ﬁ%é‘gg@ﬁ?@g‘?ﬁ StKigs R?h&' s, Bqeithemysiak
aer ugi nosa  2polgaicmo ek Husipel Bhiers! Qﬂaﬂcgﬁ%?l?@gil?ﬁ%&gsmb%%%h sach as

Methicillin Resistive Staphylococcus Aur
styrene butadiene Tubber, acrylonitrile: butadiene rubber, polyacetal

15 (polyoxymethylene), and blends and copolymers thereof,

‘Formulations comprising the anti-microbial composition and coatings as the

functional material may, for example, be used on walls, wall boards, floors

concrete, sidings, roofing shingle, mdustrial equipment, natural and

20  synthetic fibres and fabrics, furniture, automotive and vehicular parts
packaging, paper products (wall coverings, towels, book covers) barmier
~ fabrics, and glazing for cement tile and for vitreous china used in plumbing

fixtures such as toilets, sinks, and countertops.

25 Adhesives and sealants suitable for use in the formulations include hot-melit

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

Suitable adhesives and sealants include alkyds, amino resins such as

30 melamine formaldehyde and urea formaldehyde, polyesters such as

2]



St rept ocoGgg i es Flavobacterium species 25 Escherichia spegigegey on08 |
Aer ononas sgggﬁfgz he anti-m crobial conposition and fornuParTiGBe2abee have

activity against fangi and yeasts, such as: 30 25 WD 02/ 062142 Penicillium

speci es  Aspeiggaiiratednpolyrester BETS FBT.UpbBRAGHIES subliSA' | WS PESISS:;
- Paeci l-onmyces saeci es. Streptonyces spec?gs Sacchar onyces sp%’c?éiglm%qjech as

S.cerevisiae P

OPYIEng; bi cRAelnlamy 20@slytRETieaR02/ Oﬁ&izﬂ}ejtﬁylﬁaﬁtenet

anti - m crobi Lti nd, fornul.ati gn al so have activity agai ns
- RS AR, B el to ey Aceer e ot vimdaatas 15

certain speci‘es’ 0

iaon, there is

Anabaena specpdsviAgt ' o] ct_of .the.inve
provi ded apmceai h%g gf %}ggﬂg?éa%tuglr}i %ge%l%gtgﬁl Pr??fé‘PBBﬁ oG dHlesres swoxyhe
et hod codprifhengl taed polgparbohate] ) ceThtbes, t %ll&lorsét asagPegg%%e%ge t L'ef st

anti-m crobi al

(ii) addi'ng the secon

agent 20 together, _
m xt ure of fiR‘gY‘%EgWéund agndicshe fipcéymeihyim&ilﬁbgﬂh@, ag 1dnifdld. adding
t he pol ar SOlﬁﬁ%nglgo t he m'xtg}gl_?l of the first and second conpounds and the
obI

first anti-
a cl ear sol
i nventi on,

FSIgBR: © FY) agvicaitriderstyrenc-esmyitic ngopblyinwirs, unti |

mcr

herasrs POEFERE. "BaRbREAMHS ifhedc  ivmheny by madfidan,  ne

met hod conpr ilyphenhienst egxm‘e, aﬂﬂi,mﬁd&g a E{\ucfn cclrr%qlaﬂ ﬂ%ﬁ %%LE ia%gtto t he

functi onal
limted Wt

15

20

.25

30

C(ﬁrpound. The present |nventlp’n 'St now
h Therepaliimers,o théenogestiol lavionere X aBbes- (including styrenc °

bufadiene rubber, acrylonitrile butadiene rubber, CR), polyacetal
(polyoxymethylene), and blends and copolymers thereof,

Formulations comprising the anti-microbial composition and an adhesive or
sealant as the functional material may, for example, be used in the
manufacture of wood and plastic composites, adhesives for ceramic tiles.
wood, paper, cardboard, rubber and plastic, glazing for windows, grouf;
sealants for  pipes, adhesives, sealants and msulating materials for

appliances, bathrooms, showers, kitchens, and construction.

Formulations comprising the anti-microbial composition and cl;ay, china
ceramics, concrete, sand or grout as the functional material may, for
example, be used in toilets, sinks, tile, flooring, stucco, plaster, cat litter

drainage and sewerage pipe.

The anti-microbial composition can be combined into 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 cdmpounds and the number and nature

of microorganisms present in the particular functional compound or

22
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26 0.3 OCT |le | preparation of 'nfi- czobia! Conposition
conposi ti or};ggggé I'ng to M present n~7eniion conp-isi;3g qqrmggd?m%oci?amys

to (1) in the amounts in dicated. was prepared: (a) 32.Cl% by volunme of a

mxture oft v, R7U8URCREFhwhichuit éhweedi des (in a ratio. of 2.33:1)

| . e. benzenenet hanam ni um\- do decyl - 1~T; 1~-di ~nel~hyl chl ori de and

benzenenet hanam ni um N-dodecyl = ; N-di rnet hyl-N-tet adecyl-chlo .de (Trade

Name: PAC- 54) ;ThEO fértni5s Q%0 me_of .a fuse of bpn;z3,-1-C,

+ C36-al kyl di m et h3=1- g“rﬁ%rﬁ%%%ﬁo?‘i“&%“ CRb 0. b Witk 4085.01 itk dmidrgheny |
ph, enai in therefatabdy from I Tiade Rhge. icide.SOX) ;.15 (c) 6.0%b

vol ume of 2-octy] 2H i sothiazol - 3- o(%’ggfira&{cﬁég%?@m%lﬁ?m(éﬁ g dor

vol une of 3 m"¥rurof the astighicovhialeompdiptiorH | Sot | ai a of -3- one and

2-met hyl -2H i sothi azol-3-one in the ratio 3:1 (Trade Name:. -14); 20 (e)
1.0% by vol ume of ppl ydi net hyl hydroxysil or ane (Trade Nane: PD D); and (f)
39% by i rol unghefan®nk nol ' . bl end.(isopropanol, n-propanol and
-eater to azeotrélpljllfﬁizzh’l;l ‘fcrﬁqg{a(?%@%}m%li% ighly Q@fﬁqmm@ahmitalbmg&@ﬁﬁg@of b, ¢
and d were m xEcrooegaifaE <56 i-al . r.oomtenperature follow ng the
sequence described above. The%@dﬁ% %%I%’rﬂeg’[‘ﬁ% %ﬁ@ﬁcb@lalanmﬂal

t hor oughl y antP tievisiel yhe | foranmdatio) .dfa%ea%€9?ﬁ(§}*_) t m&mﬁ%ﬁé .. The
0

resulting, mxture was .agitated and i sopropan n TRa,
mixture whs t HERONA: decappimd fo a airfme. SThetfopmuliin ?_ﬁ;ﬁ&?sego 27. 030 E
T2005 ¢ -a7 sgﬁ%hﬁ‘gl% .5 refer zeg toy i erein as =~ anpl'e a3 ﬁ}atio
of nti.--hiicrabia &%p%t??q’o‘r’i‘ oth @y )anit dempo sbhidiviona ca0 kek BfirfhQesT NE
present i nventrésttd 60 TPWIS nents A (@) .to ()..in the amounts

i ndi cated was prepar ed gﬁm%ﬁ%ﬁwﬁwg dbis will lad tofa samitisation

benzal koui um eloths suifacdsi o ah#tatlicOs f 2t 33 gy )
i . e. benzenenet hﬁua_m' ni um \ N- dcdecy~ur | ﬁ?hﬁ,ﬁ%lcﬁf%ﬁc&“gﬂdpmvem the rapid

replication of microbial species and, thus, substantially reduce the risks of
15 contamination and infection.

The anti-microbial composition is mobile through most functional materials

1n which it is incorporated in the formulations of the invention, This is due
to the presence of surfactant materjals and oils and molecules of short chain

20 o s
length. In order to maintain this mobility, the surfactant materials and ojls

preferably have a carbon chain length of no greater than 20.

The anti-microbial composition tends to migrate across a concentration

gradient and moves to the surface of products into which it has been

25 ’Incorporated. This is similar to the behaviour of plasticiser in polymers

Both the anti-microbial composition and the formulation typically begin to

dissociate into their component parts when they have been in continuous
contact with water for longer than six to eight hours.
30 action, of the anti

The anti-microbial

-microbial composition and the formulation, is

23



- benzenenet L ni um | U-dodccyl N -dine 3'1 ~~ e adecyl-c al-~rid (gira ,
Name: BAC lT’I;|6511]5'5120 25 (b) 6.0% by volune of a m xture OfP(hﬁl}lﬁgezo/gagmo 9@5
il-C]2-Cl6-alici7ldinetyl- ammoniuntlloride (CAS no. 6842485-1) and 2

phenyl phenoi Sibstantiably atdduce@: bntdr able deBostichi CinderE%uihiiofn ShaL0% by
volunme of ? p enﬁl. Phenol; (d) 16.0% by vol une o ;dnzdg‘%'(g%ﬂé%ﬁl%é VE 2
benzi . ot bi . azBISFACI8leghnte theis spmpoarml partse) The Q¥niponeatsusm Hen act as

pol ydi met hyl b ysilo}l ane, .(Trade Nanme: PD-D); = and (f) 39% by voFume of
an i sopr opano%%?én%hﬁ%%rn&ﬁ&%)f?’f AOPRoFRAsHIS @%dllcmoagmﬁsme. aFkud, rbpi C
limt about 1a84-%i | - & s nts a, b, .c.and d were nined_ together
sequential ly at %%lgnétg%lm ?%lﬁggér}g%rﬁoltﬁ%qu}ﬁﬂ‘flﬁgo’ée&%n gerdec r whea

above. Thes r esulirhensed lin 2atMO 1 2r&Edd 42 PCT/.GB02/ 0001
m xture was then agitated thor %ﬁghl yﬁﬁ%aﬁ@agé%gﬁgggWhm?gﬁ‘} iMGRane ._

(e) was addedhdsoa shest mesidence. tifid én tesevionghem Xt Ure was agitated and
| sopropanol (f) was added. The m xture was then agitated until a clear
solution was obtained. The clear solution is referred to herein as "LCF".

Exanple 3 Preparation . o tergent Formul ation conprising the Anti -
ni crobi al Aggﬁtls Mit{m& egmsgearhave allogi toxiciBibgcale e afBhal @bl

non-ioni c det . as ing-up ljquid, having a pH of from6 to
8, was dilut e@te?ﬁnp\it‘vlé %g&;l&ﬁﬁgd\rlv\gﬁﬁ&ﬂ%fseio Fempetad gat so dhe Tomapdsitionf |
wat er- by a0l udtees ntR rkddiby §RLoH;) ed tween 0.5 and 2.0 % by :
vol ume of the anti-m crlgybi a{; a%%ﬁ?\mé%ﬂgg%ﬁeiogﬁw%ﬁﬁpar ed according to
Exanple | (i.e. D4L). 15 Exanple 4 Effectiveness of Anti-m crobial Agent
Formul ati on ainst Escherichia coli, Staphylococcus aureus and
Pseudononas ylation can be designed so that it is stable and effective in most

manufacturing environments. The formulation is typically stable up to
temperatures of 200°C. '
15

The property of mobility of the product permits materials that are highly

frequently washed or rinsed to be “recharged” with the anti-microbial

composition during a routine act of cleaning or maintenance.

20 Typically, the anti-microbial composition is incorporated into a simple
conventional detergent solution or added to a “final rinse” during cleaning.
The anti-microbial composition will be drawn, due to the presence of its
hydrophobic elements, into the surface of the product to be “recharged”.
The sanitization properties of the formulation are, therefore, restored

25 without the need for re-manufacture or difficult treatment processes.

Any wash off or rinsates containing the anti-microbial composition or
formulation dituted by such a re-charging solution and water would quickly

-dissociate into the biodegradable components as previously discussed.
30 |
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20 Met hod W@ os@&Iples Wwere tested. These were a detergent fornul gfj @y
prepared according to Exanple 3 conprising 2% by vol une ofﬂrﬂ’mm?gﬂ?oow 20
-anti-m crobi alfé25 entt conposi tion of E>§anpl e 1, and a neutral detergent.
The neutral 34 t%ﬁlrﬂﬁdsp@t@fshanﬂ%nixdi@fﬂ@ér@%%roﬁd@ﬁ%@g]:sglof

culture (0.1 nil) Jn a nutrient nediumwas applied to a previou
sterilised pe'?#ll Lghrslﬂ‘]%@@?{ FATROSHON fo Prevent firee fommation abf ¢oldniese of30 Was

then al | owed tRicebdtohfs ' : V0. 02/ 062142 .0 3 0C7 2005
PCT/ GB02/ 00010 The ?nocﬁ%&n%aﬁagg Z\Ré'gn&ﬁlgﬂsﬁﬁb‘@ée‘iﬂh a test w pe soaked

either in water or the test solution to contact the test fluid with the
bacteria. The test , solution was applied using either an absorbent cloth or

an i nnocul im K¥SErdingte yiehadudthat sgear ethedavaniseh Bkl ; rovi de
an ~ uncl eanede3 cont [a?l Y, in Whi?%j the inf egt ed ar eéa&@gﬁgg@%qé%%agor i
even w ped wi o4 ‘\??EPB tonHe mavané the fororationi ofcalonich ofsbicko6@afsnid\gy Pet I
di sh were nugeatel periods, qgf 15 and. 30 seconds. The bacteria
remai ni.ng on the?%ggﬁg%%l?f%%@teﬁi di sh were nunerated by 10 wetting a

sterile swab in a sterile peptone solution (0.1% and thoroughly rubbing
the swab over_the area to be sanpled, turning the swab as it -was rubbed

over the appr épei arte-nzcedbial Teempueibionaand hg)gglgl t}%nnnglq%,%gmi V\%?‘F’i@‘}’f?ﬁﬁi)we;

"Ringers s utiﬁn (5 m, 114 strength) was r at
| east 10 m nufdECt 2E91nek a veiga sangelnfgramr pogitioé aad mﬁ%ﬁbﬂ%%ﬁéﬂeﬁg. deci mal

dilutions, 'using the Mles and Msra Total Viable Count Technique and
i ncubated inverted at 3 7C overnight. The nunber of colony formng units

(CFU) (taken F@f@&mﬂbﬁﬁk?ia?@gﬁﬁé%‘% é@%ﬁ%ﬁ%ﬁﬂl sg. was then counted. 20

Cal cul ation The | og reduction Ih bac 8was cal cul ated conpared
to the water control and the uncl eaned control. 25

Bacillus species, such as Bacillus subtilis, Bacillus cereus
15 Brevibacterium species
Brucella species, such as Brucella abortus
Lactobacillus species
Proteus vulgaris
Pseudomonas acruginosa
20 Salmonella species
Staphylococcus species, such as  Methicillin Resistive
Staphylococcus Aureus (MRSA)
Streptococcus species
Flavobacterium species
25 Escherichia species

Aeromonas species

The anti-microbial composition and formulation also have activity against
fungi and yeasts, such as:
30

25




The total gﬁ)gg f CFUs per m of neat sanple was cal cul ated for 005
“test sanple 3Ade control's. The | og of the nunber of CFUecCtmomBot/omisat er

control, or the ungleaned 30 control, was calculated to give value A This
was repeated for theUeHHumgperies0 WO 02/ 062142 i crobial conposition to

gi ve val ue B. PCT/$86~.IECS)OCT 20M A-B = Log Reduction (A = log CFUs water
or uncl eaned cont rorPIBMISEEr cruUs test sanple) A |og reduction of greater

than 4 is considerethdo@ndisnfideclive. Table 1 - Results
Composi ti onOr gani srrLogeI?edulgtsbggl%g .reduction after 15 secs .after 30 secs
Escl i Anti-m crBimagdungspdeied t zer ¢ 1.0>4.0 z co conposition |

Ant i -m crabi al St aphyl ococcusX4.9>4. 9 conposi ti onaur eus”

Anti - mi cr dbi al PseRpsicHomyses §¥Ecdeconposi ti onaeni gi nosa’ a Total viable
count 6.8 x 10 .
| Streptomyces species

Saccharomyces species, such as S.cerevisiae

Monilia albicans

10 The anti-microbial composition and formulation also have activity against

certain species of algae such as:

Chlorella pyrenoidosa
Pleurococcus

15 Anabaena species

According to another aspect of the invention, there is provided a method of
manufacturing an anti-microbial composition, the method comprsing the
steps of (i) mixing the first compound and the first anti-microbial agent
20 together, (ii} adding the second compound to the mixture of first compound
and the first anti-microbial agent, (iii) adding the polar solvent to the
mixture of the first and second compounds and the first anti-microbial agent

and (iv) agitating the resulting mixture until a clear solution is formed,

25 According to yet a further aspect of the invention, there is provided a
method of manufacturing a formulation, the method comprising the step of
adding the anti-microbial composition to the functional compound.

The present invention is now illustrated but not limited with reference to the

30 following examples.
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S 10 b Total viable count 5.8 x 108 c¢ Total viable count 1.5 x 108 0CT 2005 -
Concl usions 15 A 2% by vol unme solution of the anti-m crobial conposition
gave a log reduction of 1.0 after 15 seconds and >4.0 after 30 seconds
when tested = agai nst Escherichia coll. A 2% by vol une sol ution of
anti-mcrobial conposition gave a log 20 reduction of >4.9 after 15

secohds when % ,d] ag%%{lc,@bap_gylﬁp;gﬁysh TR S, (“PV<Z %by vol unme sol ution
of anti-m crobial” conposition gave a log 31 WD 02/062142 0 3 OCT 2005

PCTI GBO2100016 reduction of 1.8 after 15 seconds and 3 3 after 30 seconds
when tested . égal nst. Pseudarmnas aer.u 5 Resi st ance of

no
Pai nt ed Fi | m‘EGPHRATSHOR GRG0 Lgltﬁf‘ﬁ)@ﬁg ‘;&3 |I} T Crobi ar COMpoErtfon to Dry

Fi | m Fungal EEETFL Ignmg,al[ém,, =p@tf.ow ng for rrul ations conprising
pai nt and the aﬁ@%?#cr Ial agent ‘conposition of Exanple 1 were

tested: Caonposition Nunber % by vol urre of Anti- m crobial Conposition
Cont rol 0. 00% 10, 50% 1) FO.75% 3 1. 00% | 41 5 %52 0%%% od - Dry Fi-l m
Fungal Resi sta}}beo%ég’ﬁ’o &S & TBRIEE t 8 PR B t2lgp) 15

of 23 1) 1abenzencmeﬂlanmnmuml\'!—dodncyl-l\T N-dimethylchloride a:nd
benzenemethanaminium N—ﬂod&c}-’l-_ixl,N—dzmeﬂlyl—l\l—tetradecyl-,c;hloride
{Trade Name: BAC-50m);

10 ] . }
(b) 6.0% by volume of a mixturs of benzyl-Ciy-Cypalkyldimetiyl-
aumoniumciloride (CAS mo. 68424-85-T) and 2-phenyl phenol in the ratic

' 2:1 (Trade Mame: Acticide 50%);

15 (c) 6.0% by volume of 2-00@?1;2H-isothiazol—3-one (Trade Name: A-D'W) _

(@) 16.0% by volurne of a mixtme of 5-chloro-2-methyl-2H-iscthiazol-3-

one and 2-methyl-2H isothiazol-3-one in the ratio 3: 1 (Trade Name: A—I#);

20 (€) 1.0% by volume of polydlmcthyﬂlydm,;}rsﬂo TATLE CIrada Name: PD~D)

: and

(t) 39% by volume of an 1.>opropan01 blend (1sopr0panol n-propanol and
- waterto ‘azeotropit limit about 1.0 %).
25 ) .
Anti-microbidl agents a, b, ¢ and d were mixed together sequenﬁaﬂy at
TOOm tempsrahlra following the sequence described above. The resultmg
mixture was fhext agitated thoroughly and the po]ysﬂoxana (&) was added to
: the mixtire. The regu'ltmg mixiure was agitated and isopropanol (f) was

30 iadded. The mixture was then agitated until a clear solution was. obtained.
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‘Each formulation was painted onto 6 x 9 cm gypsum panels. Two coa@8§ ®F7T 2005 -
each fornmulation were painted onto the gypsum panels, allow ng 24 hours
drying time between each coat. Wen the panels were dry, they were spray

i noculated wth a m xed spore suspension prepared fromfungi (including 20
yeasts) isolated fromor known to.grow og painted surfaces. The test panels
ver e suspendedhs #lez sowigh INTATERTL Y JeHDT Fet™ at '24C for four weeks and the
resul tant fungal growth assessed visually and microscopically. Fungal 32
WO 02/ 0621425 10 grow h rating was according to BS3900 Part G5. 03007 20

PCT/ GB02/ 00010 The mi cro-organi snms used were: Aspergillus versicol or

Aur eobasi di um pul | ul ans C adospor.ium cl .a J: 0 Beni cillium

pur pur ogenum ERmopa 2v i loprsee s %M%?%%Peél%ﬁgéﬂégg%%%ﬁorryc‘es r oseus .
Stachybotrys chartarum U ocladiumatrum Method - Dry Film Al gal Resistance
Test -= VePmculite Bed Method is Each formul ation was painted onto 10 x 10
cm cal cium si lj Eﬁaﬁsﬂéﬂ‘ﬁéﬁrﬂm {teopresend inveatibn feompubag erpREEItpai nt ed
onto the panels, ow ng 24 hours_drying time between each coat. WWen the
panel.s were dr(y),to(fr)m/ﬂwmcﬁmtwwélcﬁéééﬁsﬂ‘é@ﬁbeda QLTV Accel erat ed Weat heri ng
Tester for 125 hours using a water spray cycle. Each panel was then cut in
hal f. The half panels were 20 placed in the surface of vermiculite (200 @)

noi-stened with: r {800 [Ang dfanRatdnsniphasilddddin wirktioa cl ose
fitting lid. F%V\?%@ﬁg{‘s&%‘gg}%g%ﬂ%u&sgr ay inoculated with a m xed al gal

suspensi on, t hr e 43 18 S p@behdmemiatainiof-tlodecyletids-danathybrhdgrade wiodh vat er
each week. The. panel’'s were incubated for 13 wee t,_20C. idJ um nated
with 30 W daylbegrenempthensmindmes cﬁrﬁodza’ltlirbqegmi\%?ﬁ%%c%ap%%ﬁgﬁapéﬁy 1000

| ux) for 16 hours, per day. .Ihe resultant algal growth was assessed
vi sual Iy and 'ﬂé&d@%ﬁﬁi%@&@i .

(t) 6.0% by volume of 2 mirture of bcn.zy]—C;g—C]5~a1Lr371d33315th511-.
s smmoninmekloride (CAS mo. 68424-85-1) and 2-phenyl phenol in the ratio

2:1 (Trads Name: Acticide S0X);

(c) 6.0% by volume of 2-phenyl phenol; -

(@) 16.0% by volume of a 25% sohution of 1,2-benziothiazolin-3-one m

20
isopropanol;
() 1.0% by vohume of polydimethylhydronysiloxsne (Trade Neme: PD-D);
and ' '
25 |
| (f) 39% by volume of an isoi:ropano] blend (isopropanol, n-P;gpanol and
| water o azeotopic limit about 1.0 %). :
Amti-microbisl agents &, b, ¢ and d were mixed together sequentially at
30 J:ooﬁl temperstore following the sequence described above, ‘Ifl_:n; resulting
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e '{,‘@qf ' ; Chi orella emersonii G oeocapsa @B HcoOh@s
30 The mc ,Sms used were: _ el ]
~ Nost oc Com"runé%g@%\o 02/ 062142 5 Pl eurococcus sp. Sti choc®cTisobemib

i i dorata 03 OCT 2(
[ i t.enue Trentepohlia aurea Trentepohlia o CT 2(
ST B021 0001 BHFBLE g A g oI EE a0 F6S oG |
|-y ' ent serve X J
mrrggis()% Ag)lht ?& 69%5%?(‘%& Q’E‘o.‘?ﬁé_%e( 3651)% ZoulYiBgemi0sg vals AgRAESAndH
1. 5092 (5+) SisopRIPROOX ) was added. The mixture was then agitated until a clear

solution was obtained. The clear solution is referred to herein as “LCF”.

Example 3  Preparation of Detergent Formulation comprising the Anti-

microbial Agent Composition of Example I (i.e. DAL)

10 An amphoteric non-ionic detergent, such as washing-up liquid, having a pH
of from 6 to 8, was diluted in water in a ratio of 1 part detergent to 25 parts
of water by volume. To this solution was added between 0.5 and 2.0 % by

volume of the anti-microbial agent composition prepared according to
Example 1 (i.e. D4L).
15

Example 4 Effectiveness of Anti-microbial Agent Formulation against

Escherichia coli, Staphylococcus aureus and Pseudomonas
aeruginosa.

20
Method

Two samples were tested. These were a detergent formulation prepared
according to Example 3 comprising 2% by volume of the anti-microbial
25 agent composition of Example 1, and a neutral detergent. The neutral

detergent was used as a standard reference,

. A bacterial culture (0.1 ml) in a nutrient medium ‘was applied to a

previously sterilised petri dish over an area 7 x 5 cm. The bacterial culture

30 was then allowed to dry for 30 minutes.
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_ R . . T . - . A o8loct me
i cate panels given. Table 3 Dry FilmA gglgc )

égs?lg'[ Zggeﬁ’%oéfr‘]'g%ggn rﬂoi | Sos %pAnt i -m crobial Fil m Al gal Rat |p@g-i(|;gbt2,g@{ﬁbt y on

Nunber (byagent Gowth- - Replicate 2 vol une) Re(;;l [ ig'i)e?)l( 1?2;“ .

T, 5? er% %é?lﬁf u%atggégé(’élg% ﬁ%@ﬁ@ %‘@G{/%S%%@B% peakedsaithn inoraep 142

L 00%@( 10+ 1 it i : rowth cqyer as

"Growt h Rat i nger Tie tést rssftutiorg o & onest GBE LS HEE* fv&tlgg%% 9 éS%lf\%lraag te§f owt h

: = wh 1 = Trace growth 2 .
AR H 0.538%%'\]3@?&8@ apligdavintg either 21 absorBoRd SoNLERHR ifhodIAN Rop? 5 =

_ ' h .

71 to 100% Coygl algr?ogljlagaﬁoa\{\#ea was also left untreated to provide an “ancleaned

- 5 control”, In which the infected area was not washed or even wiped with
water. The bacteria remaining on the surface of the petri dish were

numerated after periods of 15 and 30 seconds.

The bacteria remaining on the surface of the petri dish were numerated by
16 wetting a sterile swab in a sterile peptone solution (0.1%) and thoroughly

rubbing the swab over the area to be sampled, turning the swab as it was

rubbed over the appropriate area. The swab was then returned to a sterile

~tube; Ringers solution (5 ml, 1/4 strength) was added; and the swab left for

at least 10 minutes.

i5
The swab tubes were plated ouf making serial decimal dilutions, using the
Miles and Misra Total Viable Count Technique and incubated inverted at
37°C ovemight. The number of colony forming units (CFU) (taken to be
viable bacterial mdividuals) was then counted.

20

Calculation

The log reduction in bacterial numbers was calculated ‘compared to the
water control and the uncleaned control.

25

The total number of CFUs per ml of neat sample was calculated for each

test sample and the controls.

The log of the number of CFUs for the water control, or the uncleaned

30 control, was calculated to give value A. This was repeated for the test anti-
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03 OCT 20080 b%xld2§3302/ 00010 The second figure in brackets repr es%gsocﬁh 0
cover and an assessnent of the intensity rating, as foll oWCT/GBoADOGI00WM
barely visible to the naked eye Licht growth Mder ate growth +-1 1 =
Dense grow h @Wr&ﬁ(ﬁ?%P@ﬁﬁméogbrdvﬂte&npl e (containing no
anti-mcrobial conposition) was found to be susceptible to dry filmfungal
and al gal colonisation. 2S An addition of 1.0% of the, anti-m crobi al
conposition wags-H __the al and algal population to a
tevel that nmeets the %g{g’gﬁgﬁﬁ@ﬁ‘ad%éﬂ'ﬂg&a&w ovysclsancgbe gl B0sAbg2 03
OCT 2005 PCTAJBO2t&9ed@pkyanpl e 6 M crobi ol ogi cal Testing agai nst MRSA of
Coil Coating Panels Treatéd with the Anti-m crobial Conposition of

Exanpl e .1°s Coil coating panels, manufactured by Becker Industri al
were treated with a range of concentrations of

Coatings Ltd.,, ;Liverpool, >

an anti-ni cr ot 58 Ie@HE’b%Pfg’fﬁ%tﬁdb@ diingonsidéedrpbe effecivg, panel s were then
tested to denonstrate whether they have anti bacterial properties against
Methicillin Resistant Staphylococcus Aureus (MRSA). 10 The panel s were

coated as fol Tabk 1 SReG@itd coating panel, 1.0% by volume anti-m crobi al
conposition S2 Coil coating panel, 1.5% by volune anti-m crobial

conposi ti on [Eo8®asitidn coafiOgapRAET , 2 07 Py FLPEEEEE ottty
conposi tion |S4 Coil coatifg panel, 2.5%by Vol unme St | m-O8dBfugtion |
conposi tion | S5 Coil coatimg panel, 3.0%by afeekysRegnt i - m gf obial |
comosi tion Coit—epat-ihap 0% anti-m crobial  cdompost t1°d coht r ol
| nmp | BARicrobial | Esoherichia coli® 1.0 - >4.0 ? )
composition
Anti-microbial | Staphylococeus >4.9 >4.9
composition aureus”
Anti-microbia] Pseudomonas 1.8 33
composition aeruginosa®
a Total viable count 6.8 x 10°
0 b Total viable count 5.8 x 10°
c Total viable count 1.5 x 10°
Conclusions

15 A 2% by volume solution of the anti-microbial composition gave a log
reduction of 1.0 after 15 seconds and >4.0 after 30 seconds when tested

against Escherichia coli.

0 : ..
A 2% by volume solution of anti-microbial composition gave a log

. 20 reduction of >4.9 after 15 seconds when tested against Staphylococcus

aureus.

A 2% by volume solution of anti-microbial compositi-on gave a log
31




20 Met hod MRSA culture was diluted to approximately 1.5 x 104 §Rddv ,
wth st eyﬁ]@’%@“&ni sed water. | m of this solution was EFCEREBIR co?q[15

coating panel .and was continuously applied over an area of approxinmately 5
- cmx 5 25 cm'G9nelipm ofah dfeirdls peeomiy ahdr3.3 it 30 tseBREOWHRE kflnut €

. The culture was ;tg,mad atela)é recqvered fromthe panel using a swab and was
transferred K ﬁ‘?'\‘/iﬂ”é‘%‘? FETHgBO¥BNt ai ni ng neutralizer (I m) and

maxi mum recovery diluent (9 m). 10 fold serial dilutions were prepared

and 0.1 m aliquots of the dilutions were plated onto nutrient agar, in
duplicate. The plates were 30 incubated at 37C for 24 hours and 48 hours -
and read using conventional 36 WO 02/062142 techni ques. 03 OCT 20

PCTI GE02/ 600 Hxammleppr o Rebistancwnst Paisted SAmFOBmRI LS WohtSRMeAR AlldTe Oof 5
‘mnutes. Al six sanples were subjected to the sane teglt [ océln. 5 Table -
4 - Results S | anp CIRtEeial | Gempositisortoaddryt i Fibmb Finkat and Algal
(CFU M) (CFU M) S1 82‘;‘@0182. 7 c5)o S3 6038 S45535 S5 4930 S6

o=

onisafion

The following formulations comprising paint and the anti-microbial agent

10 composition of Example 1 were tested:

Composition Number % by volume of Anti-
microbial Composition

Control 0.00%

1 0.50%

2 0.75%

3 1.00%

4 1.50%

5 2.00%

Method — Dry Film Fungal Resistance Test (Based on British Standard
BS3900 Part G6)
15
Each formulation was painted onto 6 x 9 cm gypsum panels. Two coats of
each formulation were painted onto the gypsum panels, allowing 24 hours
drying time between each coat. When the panels were dry, they were spray
inoculated with a mixed spore suspension prepared from fungi (including
20  yeasts) isolated from or known to grow on painted surfaces. The test panels
were suspended in a high humidity cabinet at 24°C for four weeks and the
resultant fungal growth assessed visually and microscopically. Fungal
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1.1 x 102.'5v¢0i,rwzg;ncl usion 10 All of the test rtes (Si to S5) prepgwiads .
very significant decreases in the bacterial count (from 1.EHNGBQAGIU N

in 1 mnute of o act tinme and __further snall decreases after 5 m nutes.
Total bacteri a¥ ORI FANRE Was pecordinetpddS39006Pait Gi6.es of contact. 15 The
control sanple (S6) produced a small decrease in the bacterial count (from
1.5 x 10" CFUmM) in 1 mnute of contact tinme, which may be prinmarily due

to the difficulhemidror@ganBiisiel cul om t he panel s using swabbi ng
techni ques. After 5 ninutes of 80%5‘%1 ‘%‘légég{]ﬁgvm?‘ﬂ% sanpl es bacteri al

count had significantly decreased pri mekidebbii8ivue Eﬁﬁ‘laﬁg drying out of the
cul ture during the continuous spreading action on P e panels. 37 WO

82/ 062142 G 3 CC 200 PCT/ GBOR100010 %do@dﬁm@lddﬂ%oﬁdigeg ed with the
anti-mcrobial conposition are effective,, at all of the tested .
concentrations, in very significantly raigilingnpogpuregetumf MRSA bacteria
when in contact in an aqueous nedi um f short .periods. s These coati ngs
woul d be very effective in assisting iﬁj}{oﬂéap&ﬁ"reﬁ? of MRSA bacteri al

contam nation in hospitals and simlar iSING, r‘t&ggp
M S

Dy Exampl e 7
M crobi ol ogi cal Testing agai nst MRSA of H aneF% of 10 Food Safe PVC

94 Laminate Treated with the Anti-mi cr @posdbolsRyResidsb@n of Exanple 1
- Panel's, fgpgm H Marcel Guest Ltd (HM3, coated with food safe PVC 94

| aminate were treated with a fornul at i Sfechybpirys chgtaupai nt and 2% by 15
vol ume of the anti-mcrobial conpositi gﬁ &rapared according to Exanmple |
in order to denpnstrate whether they hat8“aAWpauayial properties agai nst
Methicillin Resistant Staphyl ococcus Aureus (MRSA). Sanples 20 Si PVC 94
| am nat ed pang/ll, 2% by volume anti microbial conposition, Cear. S2
Control, O eaMetigd P\Igmﬂﬂma‘tﬂgahl{eeﬁsmae TesPXRYmIQIHEBANLiTC" OP! al

conposition,

15 Each formulation was painted onto 10 x 10 cm calcium silicate panels. Two
coats of each formmlation were painted onto the panels, allowing 24 hours
drying time between each coat. When the panels were dry, they were
weathered using a QUV Accelerated V. eathering Tester for 125 hourslusing
a water spray cycle. Each panel was then cut in half. The half panels were

20

placed in the surface of vermiculite (200 g) moistened with water (800 cm®)
I a transparent plastic box with a close fitting lid. The panels were each
spray inoculated with a mixed algal suspension three times at intervals of
two weeks and sprayed with water each week. The panels were incubated
for 13 weeks at 20°C -and illuminated with 30 W daylight type fluorescent
25 tubes (giving approximately 1000 hux) for 16 hours per day. The resultant

algal growth was assessed visually and microscopically.

The microorganisms used were: Chlorella emersonii
Gloeocapsa alpicola

30
Nostoc commune
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25 Wiite.

V\hl te.
appr oxi n'atv% 9?‘%5& 104 CFU M with 38 WD 02/ 062142 PCT/ GBoe+R®bi/eoist eri |l e

dei oni sed vvater and 1 mM was placed on a panel
over an area of approximately 5 cm X SPEmmbB@%)hand hel d
The cul ture was i nme

contact period of 1
panel usi.ng a swab and was transf erredSkdhagooeus/ieaciBarid bottl e contai ni ng

neutralizer (1 m) and maxi mum recovery..dil
dilutions were prepared and 0.1 ni allé
onto nutrient agar,

Met hod 30 The MRSA culture was dil ut@®s aoa 2608

m nut e.

in duplicate.

lately
ent (9 m).

and continuously
spreader for a
recovered fromthe

appl i ed

10 fold seri al
GHURERHENHe | ut i ons

The

hours and 48 hours and read using conver@ig)%g
was then rfepeated with a culture cont aHen’td

Si S2 S3 &4 |

mn

re |ncubated
|ques

lgfod%r,{%nut es.

sanpl es were subjected to the sane test protocol
Contact Tinme -|I

le 5 -

Time 5 ruin gLbm) 30 1.6 x 102 31 1.9 x 102

Table 2 - Dry Film Fungal Resistance Test

at

were pl ated
37C for 24

The procedure

10 Al'l

f our -

Resul ts Sanpl e

(CFU ) 52 2.1x102 97 4.1 x 102 Cont &ct

Composition Number - | % Anti-microbial agont |  Observed Rafing®
(by volume) (4 weeks) |
Control 0.00% 4 (40+)
1 0.50% 3 (30+)
7) 0.75% 2 (100
3 1.00% 2 (5+)
4 1.50% 2 (54
3 2.00% 0(0)
*Average rating of replicate pandis given,
Table 3 - Dry Film Algal Resistance Test
Compositjon % Anti-microbial Film Algal Rating/Intensity
Number agent Growth — — Replicate 2
(by volume) Replicate 1
Control 0.00% 4 (50+) 4 (404
1 0.50% 3(204) 3(20+)
2 0.75% 2 (10+) 3(15H)
3 1.00% 2 (10+) 2(10+)
4 1.50% 2 (10+) 2(104)
5 2.00% 2(5t) 2(5+)
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Di scussi onwg)% &gﬁfest sanples (S | and S3) produced very signifiE&maCT 2605
decreases 'R ¢ bacterial count (from1.5 x 103 CFU M) Por/Geor/oasie of
contact time and further small decreases after 5 minutes. Total bacterial
kill was not (HemikWRedingsm 5 ninutes of contact. 20 The control sanples (S2
and $S4) produced significant but smaller decreases in the bacterial count
(from1.5 x 103 CFUnt) in | mnute and 5 mnutes of contact time. This

may be partia t i f.fi,cult f recovering.the culture fromthe
.panel s using ?«‘éb%“nfgié‘?‘eeéﬁﬁﬁeg%r@é lﬂé%%"‘éaf)ﬁ%‘*gwa@%fﬁl{]%’vsz 39030CT
2006 W 02/062142 0 3 OC T 2005 PCT/ GB02/ 00010 the culture during the
conti nuous spreading action on the panels. Conclusions s The PVC 94

J ami nat ed panel s t Peat elNovgibwtR% by vol ume anti-microbial conposition are
effective in reducing the | evel of MRSA bacteria when in contact in an
aqueous nedi um for Istior 'tTTWrST@H%h These coatings would be likely to be very
effective in assi sﬁigg :lr% gﬁgz .10 control of NMRSA bacterial contam nation
in hospitals and sfmilaf e (4 CBHrRage © Bl e 8 Determination of the
Anti-mcrobial Effect o Panel s Contai ning the

Anti - microbi al Corr%osi t?%%gg?g‘;g?%geég |l e 1 The m croorgani sns
tested were: 20 Badi*| u3l$sh0%d Covdleg&of 3.2 x 106 CFU rnl Pseudononas
aer ugi nosa NCTC 10662 3.6 x 106 CFU m thod 25 Test panels were coated

wi th pai nl9 powder €dat i At LMl owerage bgwwith- ni crobi al conposition
according to Exanple 1. The coated tést panels were, challenged with broth
cultures of the two organisns at the above concentrations for 10 m nutes

contact tine. I ensi on s pipetted onto the coated test
panel and 40 TﬁQ sé_&ﬁ'ndbﬁgﬁr% lhéﬂraa&%? represents the ‘% govcr and an assessment of

the intensity rating, as follows:

15 0 = Growth barely visible to the naked eye
+ = Light growth o
=+ = Moderate growth
i+ o= Dense growth

20  Conclusion

The control sample (containing no anti-microbial composition) was found to

be susceptible to dry film fungal and algal colonisation.

25 An addition of 1.0% of the anti~microbial composition was found to control

the fungal and algal population to a level that meets the pass criterion, of
below 20%.

30
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' r ' ' b aft e§ 31007 2005
05 PCT/ @GB02/ 00010 renoved with a swa
%DnSEQQGZ‘%ﬁ?@%%%\agot ransferred to maxi mumrecovery dil vemtcEngdogbat ed

i d at 30C for 24 hours and the
Standard Pl ate Count Agar, incubate - na Panel
' ? gt gl nunber SXaERISRAI e Misvobivhuicd Hestih Sa%ﬁﬁéte MRrRs AL a%g%gﬁ??O%gﬂgz 5 3

- il CFU m ) aer ugi nosa :
Nunber Baci | | us subtilis PseudqQmonas (. " ugl| > . anel
3TNCTNC 46015 S8341 6TN€“?R@ST§B'P@G¢ witlpothe ?uhmm]@vo&hp%iﬁﬁihl %{fr’

[ NC
[ il nas (CF[J/ m)aerugi nosa (CFU M
TNC286 3TNCL32 4300 S156DATBI T - 4930 10 Wb 02/ 062142 Table & - G ey Epoxy

Pol yester G oss Powder Coating 03 OCT 2005 PCT/ GB02/ 00010 Panel Number

i subtilis . . .
Bacillus 5 Coil coating panels, manufactured by Becker Industrial Coatings Ltd.,

Liverpool, were treated with a range of concentrations of an anti~microbial
- composition according to Example 1. The panels were then tested to
demonstrate whether they have antibacterial properties against Methicillin
Resistant Staphylococcus Aureus (MRSA).
10

The panels were coated as follows:

S1  Coil coating panel, 1.0% by volume anti-microbial composition
S2  Coil coating panel, 1.5% by volume anti-microbial composition
15 S3  Coil coating panel, 2.0% by volume anti-microbial composition
54 Coil coating panel, 2.5% by volume anti-microbjal composition
S5 Coil coating panel, 3.0% by volume anti-microbia} composition

S6  Coil coating panel, 0% anti-microbial composition (control)

20  Method

The MRSA culture was diluted to approximately 1.5 x 10* CFU/ml With
sterile deionised water. 1 ml of this solution was placed on a coil coating
panel and was continuously applied over an area of apﬁfoximate]y Semx 5
25 cmusing a hand held spreader for a contact period of 1 mimute, The culture
was immediately recovered from the panel using a swab and was transferred
to a universal bottle containing neutralizer (1 ml) and maximum recovery
diluent (9 ml). 10 fold serial dilutions were prepared and 0.1 ml aliquots of
the dilutions were plated onto nutrient agar, in duplicate. The plates were

30 incubated at 37°C for 24 hours and 48 hours and read using conventional
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fPseudormnawO]{(z@Egﬁd) aer ugi nosa (CFU M) 413 2109 365 4TNCTNC 5 @ 3@IQNC2GH4C
Too nunerous to count Conclusion 10 15 The results show PREIGBORBMMACt eri a

are al nost coqgé etely eradicated within 10 m nutes contact time by the

anti-m crobi al ition according to Exanple I in many of the

pai nt/ powder coating formnul ati ons, even though the surface is dry. A

powder coating containing the anti-mcrobial conposition according to

Exanple 1 at flhe mrocehitt vl t.0 ffectly therefore, likely
to be highly effect ive |vﬁésr&§'§%ﬁ%ﬁg R %&Jﬁ%g 008%‘ lbﬁ‘??"e?fé BHvessubilce in
a short ti rre§@fa‘$3ﬁlp e arepd m‘tﬁetﬁétﬂe@tha/ﬁﬁ%ﬁes%m%&%lmt | -m crobial
Corrp05|t|o§1 "LCF" of Exanpl e 2 20 The sanpl es tested were as follows: 1000
1LCF: 1% by  volune LCF in water 2000 LCF: 2% by volune LCF in water 42 WO

02/ 062142 300 volume LCF in water The m croorgani sns used were:
Legi onel | a pnguir:;%& gé%‘ﬁé C 11192 5 Escheri chia coli NCTC9001

o el o eGmR T T CARIPRRL T o S L

(CFU/ml) (CFU/ml)

S 32 , <%

S2 73 25

S3 60 33

S4 55 35

S3 9 30

S6 | 1L1x10° 2.5x 107

Conclusion

10 All of the test sazples (S1 to S5) produced very significant decreases in the
bacterial count (from 1.5 x 10° CFU/mI) in 1 minute of contact time and

further small decreases after 5 minutes. Total bacterial kill was not

achieved in 5 minutes of contact.

15 The control sample (S6) produced a small decrease in the bacterial count
(from 1.5 x 10° CFU/ml) in 1 minute of contact time, which may be
primarily due to the difficulty of recovering the culture from the panels
using swabbing techniques. After 5 minutes of contact tlme the control
samples bacterial count had significantly decreased pnmanly due to the

20 drying out of the culture during the continuous spreading action on the
panels.
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Pseudormn? %?/5&9{%”053 NCMB 12469 10 Met hod 030CL 2005 PCT/ GBO2/9QLa s
Eur opean Suspensi Test (Pr En 1276 Novenber 1995) was ceorjgsbsshorder
condltlons 15 Test concentrations: Neat Test

the foll ow ng.ex

t enper at ure: gg%g ! /coa Wé%t? dféllﬁhhﬂne artd-miCtakasi ¢onpedifioN i cPRYHE

al bumin) Dirg %&QQ%L %{cgw ne al bumin) 20, Neutraliser: Lecithin 3g/1,

pol ysor bat e 8036’\13 0g1 4 n?qﬂ P&H&t‘@rw@mﬁ@nﬂy redndingethedétel (Sﬁiponl n

30g/1 in di IMBSA i ncubatj.o 37C (+/-1C) 25
operens bytenl B contd® th 1§ TRy s ot biehosivsrivds: be <hown

Results For the test results to

to be non- toxic to the bacteria and to adequately neutralise the product

under test. ‘[Jg%g 30 experinental test conditions nust al so be validated. 43
e

WD 02/ 062842 @Oﬁmgszwosld BCVEGBOAMR AN YA aFSistas sn MREcoHS6] & Rduct
musi denonstrate at |least a 105 reduction in -

when dil uted 4

vi abl e count H\ﬂgteeﬁl%i &t ﬁmmsl'r‘?ﬁﬁ’lltalsé’dldcﬂlm@lar enviraiment. condi ti ons and
under the required test conditions. Table 9 -Results for 1000 LCF Test O i
rgan C'ean Conditions

Example 7 Microbiological Testing against MRSA of HMG’s Panels of |
10 . Food Safe PVC 94 Laminate Treated with the Antl-mmroblal

Composition of Example 1

Panels, from H. Marc;el Guest Ltd (HMG), coated with food safe PVC 94
laminate were treated with a formulation comprising a paint and 2% by
15 volume of the anti-microbijal composition prepared according to Example 1
in order to demonstrate whether they have antibacterial properties against

Methicillin Resistant Staphylococcus Aureus (MRSA).

Samples

20

S1  PVC 94 laminated panel, 2% by volume anti-microbial composition,
Clear.

52 Control, Clear.

83 PVC 94 laminated panel, 2% by volume anti-microbial composition,
25 White.

54  Control, White.

Method

30 The MRSA culture was diluted to approximately 1.5 x 10* CFU/ml with
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. ai | Di i ti i i onLog Reduction @3 0C7 2005 -
[ i tions Pass/Fai snmsLog Reduction
Egﬁ%gﬁ: : D‘Wbpmf{.&%%%Al L3.94FAIL a E. coli4. 26FAI L4. 02FAI L S PCIVGR2/00010

4. 08FAl L4. 10FALLHR SioffLE 4D iand 141']1? A\f?!r:aps\l lla_l'agé(? %IIZIA; Ii)a;eILancrlnzzggfinu:n?sl; St
B applied over an area of approximately 5 cm x 5 ¢m using a hand held
spreader for a contact period of 1 minute. The culture was immediately
recovered from the panel using a swab and was transferred to a universal
) 5 bottle containing neutralizer (1 ml_) and maximum recovery diluent (9 mil).
ﬂ 10 fold serial dilutions were prepared and 0.1 ml aliquots of the difutions

were plated onto nutrient agar, in duplicate. The plates were incubated at

37°C for 24 hours and 48 hours and read using conventional techniques.

The procedure was then repeated with a culture contact time of 5 minutes.

10 All four samples were subjected to the same test protocol.

Table 5 — Results

Sample Contact Time 1 min Contact Time 5 min
(CFU/ml) - (CFU/ml)
S1 ' 52 30
S2 2.1x102 1.6x 102
S3 97 31
S4 4.1x10? 1.9x 10>
Discussion

15

The test samples (S1 and 83) produced very significant decreases in the
bacterial count (from 1.5 x 10° CFU/m) in 1 minute of contact time and
further small decreases after 5 minutes. Total bacterial kill was not
achieved in 5 minutes of contact.
20

The control samples (52 and S4) produced significant but smaller decreases
in the bacterial count (from 1.5 x 10° CFU/ml) in 1 minute and 5 minutes of
contact time. This may be partially due to the difficulty of recovering the
culture from the panels using swabbing techniques and to the drying out of
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Conclusions

The PVC 94 laminated panels treated wiih 2% by volume anti-microbial

composition are effective in reducing the level of MRSA bacteria when in

~ contact in an aqueous medium for short periods.

These coatings would be likely to be very effective in assisting in the

10

15

20

25

30

control of MRSA bacterial contamination in Hospitals and similar

envircnment.

Example 8 Determination of the Anti-microbial Effect of Coated Test
Panels Containing the Anti-microbial Composition according

to Example 1

The microorganisms tested were:

Bacillus subtilis NCTC 44878 3.2x 10% CFU/mi
Pseudomonas aeruginosa NCTC 10662 3.6 x 10° CFU/ml
Method

Test panels were coated with paint/powder coatings containing the anti-
microbial composition according to Example 1. The coated test panels were
challenged with broth cultures of the iwo organisms at the above

concentrations for 10 minutes contact time.

The bacterial suspension was pipetted onto the coated test panel and

40
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Reducti onLog Rﬁﬁﬂﬁﬁﬁrﬁ”récovery diluent and plated onto -Standard Plate Count Agar,

incubated at 30°C for 24 hours and the total number of colonies counted.

5  Results

Table 6 - Paint Coating

Panel Number Bacillus subtilis - Pseudomonas
| (CFU/ml) aeruginosa (CFU/ml) _

1 20 32

2 7 3

3 TNC TNC

4 60 15

5 83 41

6 TNC TNC

Table 7 - Epoxy Polygloss Powder Coating

Panel Number Bacillus subtilis Pseudomonas
(CFU/m]) aeruginosa (CFU/m])
1 TNC TNC
2 TNC - 286
3 TNC ' 132
4 30 9
5 150 24
6 42 30
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10

15

20
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y

Panel Number Bacillus subtilis Pseudomonas
(CEU/mi) aeruginosa (CFU/ml)
1 4 13
2 10 - 9
3 6 5
7 NG | NG
5 TNC TNC

TNC = Too numerous to count

Conclusion

The results show that the bacteria are almost completely eradicated within
10 minutes contact time by the anti-microbial composition according to

Example 1 in many of the paint/powder coating formulations, even though
the surface is dry.

A powder coating containing the anti-microbial composition according to
Example 1 at the concentrations shown to be effective 1s, therefore, likely to

be highly effective in reducing the number of bacteria on a surface in a short

timescale,

Example 9  Effectiveness of the Anti-microbial Composition “LCF” of
Example 2

The samples tested were as follows:

1000 LCF: 1% by volume LCF in water
2000 LCF: - 2% by volume LCF in water
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aeru i owooﬁ,é%gFAl L4.62FAIL n sa Conclusion 5 All three sanpjes.i g0
LCF, 2000 LCF andl 000 LCF fail ed the European Suspensi oRCTES92/600140C f or

all of the mcroor ver, _although the sanples failed this
stringent test, th%il;)lfb Sﬁq/éh]?ysy‘\g L& Ehin wateri i crobial activity

agai nst all of the organi sms 10 Exarrpl e 10 Effectiveness of the
Anti-m crobial Conposition "DAL" of Exanple 1l The sanples tested were as

fol l ows: 15 SOtemmicroGrgaise welup@eD4L in water 1000 D4L: 1.0% by vol ume
PAL in water 1500 D4L 1. 5%@3&/‘ volume DAL in water 2000 DAL: 2. 0% by

vol ume DAL in water QmegmmphﬂENGB@ Mgpg: Legionel |l a pneunophila
NCTC 11192545 WO 02/ 062%4211 I\ﬁ hod 03 O C T 2005 PCT/ GB02/ 00010
' ‘scherichia coli NCTC9001

Staphylococcns aureus NCIMB 12702

Salmonella enteritidis NCTC5188

Listeria monocytogenes Type 1 NCTC7973

Psendomonas aemginosa NCIMB 12469

i0
-Method
The European Suspension Test (Pr En 1276 November 1995) was
conducted under the following experimental conditions:

15

Test concentrations: Neat

Test temperature: 10°C (+/- 1°C)

Test conditions: Clean (0.3g/100m] bovine aIbumiﬁ)
Dirty (3g/100m! bovine alburmin)

20 Neutraliser: Lecithin 3g/l, polysorbate 80 30g/l, sodium
thiosulphate 5g/1, L. histidine 1 /1, saponin 30g/1
in diluent

Contact time: S min

Temp of incubation: 37°C (#- 1°C)
25

Results

For the test results to be valid the neutraliser used must be shown to be non-
toxic to the bacteria and to adequately neutralise the product under test. The

30 experimental test conditions must also be validated.
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Escheri chiﬁg%%gz&gﬂcgom St aphyl ococcus aureus NCI MB 12702 Salggmalil ggs -
enteri tidi 188 Listeria nonocytogenes Type 1 NCTC79P8T/GBagueaonas
aerugi nosa NCLMB 12469 The Eurogpean Suspensi on Test was conducted under the
fol | owing expBPAffe S‘fcfgﬁ@r@qhmtgvhemdf?@‘sd in bk watatiossderhSmiirate 8t

t enper at ur e: s Q). Test .conditions: Cean (0.3gll 00m bovine

al bunin) Di .&*3%3?16%1&1&88%@5'51‘%%%“’11@ fstad vnderevimulated tohéam 811,

pol ysor bat e &8irigQehlitiGRUnd ' , |1,.L. histidine I g/1l, saponin
30 it in diluent Contact tﬁ%@@ﬁ%{gﬁii}é%@%g@ﬁﬂ?ﬁuon: 37C (+/- 1 C) 20
Results For the test results to be valid the neutraliser used nust be shown -

to be non- t%ﬁéb(i to the bacteria and to adequately neutralise the product
under test. e 95~ Resndts foud080 ItGEt conditi ons nmust al so be validated. To

pass the testmthe preduet—when diluted in hard vater nust denpnstrate at
least a 145 | SOUCHEBMSME vi of-canctandiiens |t PeseBailn dirtyl Qohditiefls ¢1 PaRs/PE;
dirty conditjfions and under theL(r)eggeié{I}e{i teqt conditi¢ons, 46 WO 02/ 062142
PCTI GB02/ 00410 2005 Table 12 ~°BRIUFHSNt gr 500 D4L | TEeE Rudyativamd ean
Condi ti onsPggs/gnetnidphils CoNdTr U1 ONg Rasst F—kpgrRedyet -
pneunophi | a SAEN LA PIEA L. col 1A, 7orAl La BRIA L] S FAIL
aur eus4. 8OFAIH.£0HOFAI L 426 FATL | 4.02 | FAIL
S dureus 408 AL 410 - | FAW
S. enteritidis 4.44 FAIL 4.08 FAIL
L. monocytogenes 4.54 FATL 4.20 FAIL
P. aeruginosa 4.02 FAIL 3.90 FAIL
Table 10 — Results for 2000 1.CF
Test Organisms Clean Conditions | Pass/Fail Dirty Conditions | PassFai
Log Reduction - Log Reduction
L. pneumophila 4.68 FAIL 4.62 FAIL
E. coli ' 4776 FAIL, Y FAIL
S. aureus 4.68 FAIL 422 FAIL
S. enteritidis 4,72 FAIL 4.28 FAIL
L. monocytogenes - 486 FAIL 4.30 FAIL
| P. aeruginosa 4.64 FAIL 4.10 FAIL

10
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7 4. 89FAl L4. 72FAI LOB.0CT 2005 -
rid | L4. 75FAIL L. nonocyto enes ¢
' gerﬁglt (ra]olsa?(;é%hlé%iﬁé4 36FAIL Table 13 - Results for 1000 D4ECF&&H02/00010

ductionLog
. s/FailDirty ConditionsPass/Fai Log Re
gegﬁglt?gﬁdLea%ﬁpﬁu eééﬁi%mgﬁﬁ) TaEﬁAss E. coli 6. 42PASS5. 85PASS S.

ASS—S 98PASSS__ 92 L. nonocytogenes6 .
I%erguigl logﬁ:.g%;?@% P r ugifn GEQ%C HEE@SS Bt Pass/Aseh. |2BinsSonditions | Pass/Fai
WO 02/ 0621420 3 OCT 2005 PCT/GHQZIROHiTab| e 14 - Res Lﬂotgs éﬂcn%ioc DAL
Gea C d L. pneumophila 4.84 FAIL 4.68 FAIL
. E. coli 4.72 FAIL 4.27 FAI_L
S. aureus 4.34 FAIL 444 FATL
S. enteritidis 4.92 FAIL 4.95 FAIL
L. monocytogenes 4.98 FAIL 4.54 FAIL
P. aeruginosa 4.79 FAIL 4.62 FAIL
Conclusion

5 All three samples, 1000 LCF, 2000 LCF and 3000 LCPF, failed the European
Suspension Test at 10°C for all of the microorganisms used. However,

although the samples failed this stringent test they did display significant

anti microbial activity against all of the organpisms.
10 |
~ Example 10 Effectiveness of the Anti-microbial Composition “D4L” of

Example 1

The samples tested were as follows:

15
| . S00D4L:  0.5% by volume DAL in water
1000 D4L:  1.0% by volume DAL in water
1500 D4L:  1.5% by volume DAL in water
2000D4L:  2.0% by volume D4L in water
20

The microorganisms used were:

Legionella preumophila NCTC 11192
45
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basel B 0@@@5@&?& h onLog. [ m4- i | PCT/GB02/00010

' ' nNNns s L Log ReductionLog Reduction neu
E?ZZ{DE\%EG?MPASS aj E coli .7.14PASS7.02-KA- -SS S. aureus6. 98PASS6. 34PASS

S Escherichia coli NCTC9001
' Staphylococcus aureus NCIMB 12702
Salmonella enteritidis NCTC5188
Listeria monocytogenes Type 1 NCTC7973

5 ' Pseudomonas aeruginosa NCIMB 12469
Method

The European Suspension Test was conducted under the following

experimental conditions:

10
Test concentrations: Neat
Test temperature: 10°C (+/- 1°C)
Test conditions: Clean (0.3g/100ml bovine albumin)
Dirty (3g/100ml bovine albumin)
15 Neutraliser: Lecithin 3g/l, polysorbate 80 30g/, sodium
thiosulphate Sg/l, L. histidine 1¢/l, saponin 30g/1
7 in diluent
Contact time;: S5 min
Temp of incubation: 37°C (/- 1°C)
20
Resuits

For the test results to be valid the neutraliser used must be shown to be non-
toxic to the bacteria and to adequately neutralise the product under test. The

25 experimental test conditions must also be validated.
To pass the test the product when diluted in hard water must demonstrate at

least a 10° reduction in viable count when tested under simulated clean or

dirty conditions and under the required test conditions,

46



- aeru

O - ail ~ g Chawp 19008ty £

ént eritidi WOo0m0@182PASS6. 40PASS - L. nonoc3rto 7. 39PASS6. 83PASS @8RS b -

i nos .

Reducti on Pas

g 6.45PASS6. 06~A -SS a. Table 15 -
itions

sns i ons pass/Fail

Fai L. pneumr?k%spg.lﬁtgg- Reducti on PASS6. 48PASS 7. 22

Resul t s f ICDEBEA

Log

0 Test

' Test Organisms Clean Conditions | Pass/Fail Dirty Conditions | ‘Pass/Fa;
Log Reduction Log Reduction
L. pneumophila 254 FAIL | 448 FAIL
E. coli 4.76 FAIL 4,55 FAIL
S aureus 330 FALL 70 FATL
S. enteritidis 4.82 FAIL 4.75 FAIL
L. monocytogenes 4.89 FAIL 472 FAIL
P. aeruginosa 4.50 FAIL 4.36 I FAIL
Table 13 — Results for 1000 DAL
Test Organisms Clean Conditions | Pass/Fail Dirty Conditions | Pass/Fa;
Log Reduction Log Reduction
L. pneumophila 6.10 PASS 5.64 . PASS
E. coli 6.42 PASS 5.85 PASS
S. aureus 6.10 PASS 5.58 PASS
S. enteritidis 5.98 PASS 5.92 PASS
| L. monocytogenes 6.72 PASS 6.27 PASS
P. aeruginosa 5.88 PASS 5.21 PASS
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E coli

. 7. 12PASS6. 62- FA-SS L nonoc

10

. WQEORARSHRAE. 12PASS S aureus .

7. 34PASS7. 08Tl ~~S- - S

ent@BialT poss

t . y 7.59PASS7. 36PASS 0gerfdsI/EBO20E | nos
g 6. 78PASSEA)RRASSRARL RIS B AL

Tost Organisms

Dirty Conditions

Clean Conditions | Pass/Fail Pass/Fai
Log Reduction Log Reduction
L. pheumophila 6.88 PASS 6.14 PASS
E. coli 7.14 PASS 7.02 PASS
S auteus 698 PASS 634 PASS
S. enteritidis 6.52 PASS 6.40 PASS
L. monocytogencs 7.39 PASS 6.83 PASS
| P asruginosa 643 PASS 6.06 PASS
Table 15 — Results for 2000 DAL |
Test Organisms Clean Conditions | Pass/Fail Dirty Conditions | Pass/Faj
Log Reduction Log Reduction
L. pnevmophila 722 PASS | 648 PASS
E. coli 7.20 PASS 7.12 PASS
S. aureus 7.34 PASS 7.08 PASS
S. enteritidis 7.12 PASS 6.62 PASS
L. monocytogenes 7.59 PASS 7.36 PASS
P. aeruginosa 6.78 PASS 6.32 PASS

Conclusion

Three samples, 1000 D4L, 1500 D4L and 2000 DAL, passed the European

Suspension Test at |

identical conditions 500 DAL failed the test.

0°C, for all of the microorganisms under test. Under

A comparison of the results of the tests of Examples 9 and 10 shows that the

composition “D4L” is more effective than the composition “LCF”, The

composition “D4L”

48
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Three sanphasg2/ek®Q9® D4L, 1500 DAL and 2000 D4L, passed the Europehd 0CT 2005 - |
Suspensi on Test at 10C, for all of the microorgani sms undePCT&H02/0Ber 10

i dentical condhbiomsivadd gﬂm e LAl the t. conparison of the results
of the tests of Exanpl es an%%hgésiﬂgﬂsl‘ﬁgt Tﬁ@s ﬂéeo%%&l@ﬂ@ﬁpbtaﬂahﬁi-s nmor e
ef fective t hannichebielagensd fncRasds hETR) ifion "DAL" includes
anti-mcrobial agents that are nore po?agyﬁr%%e%%t@ﬂ%zmz 0 3 0C 2005
PCT/ GB02100010 't hose included in the conposition "LCF". Thus, the inclusion

of polar anti- microbial agents increases the efficacy of the composition.
5 Exanpl e 12 The dissociation of the Anti-m crobial Conposition "D4L" of

Exanpl e | ¢pomd hORmi N:wat er. Thi anpl e was conducted to assess the
differ encegi nIEB%a(%ﬂI?% %Qg?yﬁ%%%@%&ﬁgﬁ H-papiodiialdnampesitionl “B4I’ ef es
after. 48 hours subnersion in 10 water. The experinental surfaces were .
coated with the anti-ni &EXeBipkt 1 wpomimsidriion iivatéhe control surfaces were
not. Method 15 Eight alum niumbottles were painted with four different
paint types. The paint types were Series 1 to 4, as set out below Four of
the bottles were painted with paint including 2% by wei ght of the

anti-m crobi alThi€ hd i e | and, foyur_were painted with

‘standard pai nt and uze%vgds% g%%ﬁégq@;.to fﬁseﬁ%dﬂ?ﬂéﬂgﬂ?ﬂcet%b@ﬁ&m grewth

foll ows: Seri bsﬁﬁecnl@@e@n@tﬂs%d toHEb; SQHB@% &r&“ﬁ for high guality
ex

i ndustrial finishing and decorative Interfor gr 1 or oS ICISON B 2:

Matt Wi t &0 EntHa&iron Thenespérimentat suifacesd oa26 atdated ﬂﬂ‘,i . ai ns
preservative for in .gg%ugr otection against mcrobia sg%i ﬁ%—@#{cr%aﬂo

02/ 062142 0 3°BPPosl they el swdaces were not.

M_ethod

15 Eight aluminium bottles were painted with four different paint types. The

paint types were Series 1 to 4, as set out below. Four of the bottles were
painted with paint inchiding 2% by weight of the anti-microbial

composition of Example 1 and four were painted with standard paint and
‘used as controls.

20

The paint types were as follows:

Series 1: K Type Gloss (tough, durable enamel for high quality

industrial finishing and decorative interior/exterior
25 woods).

Series 2: Matt White Emulsion (interior/exterior decorative

duties. Contains a preservative for in can protection

against microbial spoilage).
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Series 3: Woupnkdey acoat (waterborne alternative to al kyd synthetgg ocv 2005 -
enanel s used for toy and nodel coating). Series 4: AquaguaPET(GB/OPEGK
epoxy coati ngse{i&rg’,vval Ig and_ floors). Each bottle was placed into an

i nocul at ed soltt i on, UL COHC (Wateehbrne oaltetBativeirs. alkya Eﬁﬁhéﬁ wer e
t hen renoved and spr ay.egnéz}%ﬁgug ijﬁ Twee Iphgsphat,e buffer sSol ution ?100
m) to renove any biofiImthat FRECT 10, no 9e8sg)-t i ng sol utions were

pl ated out meking serial decinmal 10 dilutions, using the Mles and Msra
Total Viable é:ountleecRgi gue and incubated inverted at 37C overnight. The
nunber of col S Br m ngquaguasd (k- cK ERdsBNCE A j bact eri.al ‘
i ndi viduals) was then counted and the experi H@r@glﬂ%ﬁ%klggnagogrﬁonpar ed to
the controls. 15 Results Biofil mgrowh recovered after 24 hours - E. coli
Series 1. 50% n_experimental , conpared to the control. 20 -
Series 2: No g%glrwt8 %@%%Q Bgﬂﬁeﬁgﬁfoapn pesilatedesalugomvedvensd and ii@lbatSE! | €S

3: 25% nore gioov4$ HMrE X PEh: TRIMIE - ared to control. Series 4. 43%
nore growt h QE eéﬁeri ment al , con%garvg%ggﬁlephﬁelﬁ%‘fﬁ‘fépd smraped Brithi i0.5%gr owt h
recovered af t Ewe@vphosphate birRer S6lmedaAS 190" 1S HO eries.1. 50% nore

growth on ex&%ri ntal corEp.ared to th co¢1l r{cﬁ l.se_?n(gger Pﬁg?’?ﬁlﬂbﬂ&tm on
control, ver 's"ﬂgg-l ghewiepnltng esqlatione et . plaal bas ﬁﬂdﬁ?;@\ﬁgﬁi 24?%{11?&‘{1‘ hon

experi ment.al , 4 ared to.control. _Series 4: 20% nore ¢

exper i rre?{"al ,dlcéﬁﬁ%a’r BE‘UBothFhﬁlieénWbﬂ}msw T D Vi3 16:3uRB PedhdQue and

PCT/ GBO2/ 000 iAafbansd Hs/ 6 onen t he anti-m crobial “conpositions
di ssoci ate and di ssowg%g-r%??geesr%?efﬁl@hgi %emfﬂquﬂdnpfmmg whigar bon

~"source for tHE talinato be RAUIL M4 . .resul ts show an increase in

growth of nicr (]):gir_)gani sms on thgq{drcea édﬁar’g?@"ﬁél ¥asdhen counted and; theer si on
in mcrobial *BPYimentphplates warcedapared 8 iBe BUhfbENt i ch environnent in the
paints including the anti- mcrobial conposition of the invention conpared
to the controls and shows that the anti-mcrobial conposition is

bi odegr adabl ®egulis

o

Biofilm growth recovered after 24 hours - E. coli

Series 1: 50% more growth on experimental, compared to the control.
20  Series 2: No growth on experimental, very small growth on control.

Series 3: 25% more growth on experimental, compared to control.

Series 4: 43% more growth on experimental, compared to the control.

Biofilm growth recovered after 24 hours - Pseudomonas aeruginosa

25
Series 1: 50% more growth on experimental, compared to the control.
Series 2: No growth on control, very small growth on experimental.
Series 3: 25% more growth on experimental, compared to control. v
| Series 4: 20% more growth on experimental, compared to the control.
30
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10 Exanpl eviBodampt4Ri nsat e Toxi col ogy Method is Four different sur@3cRLT 2005
coatings, paint series 1 to 4 as described in Exanple 12, Bidf@BBHp10ed t o
~al um ni um panelorgihgdd ates. These were then conpared to controls that did
not include the anti-mcrobial conposition. V 4 20 The m croorgani sns used
- were E. coli and Pseudononas aerogenosa. After 24 hours, the panels were
rinsed with derig)gni sed water and the washings tested using M crotox

Testing. Thi s ‘P8ompaaents phtteodntivriested]t h¥hih [ L NQUS

m crobe) that ni ihhi hI%m{.esponsi_ ve to the Cg%ctﬁ%%‘sscggsc{%%}?r@hwoﬁ%
Mcrotox Test, a'& ‘ﬂ:ﬁ? 182 poldiptnped prowidag barbbersoardenfsr hESmice6hial L1 ve
to the presen : i nds. The mxture is allowed to regulate for
& short tine gﬁ%%ﬁ%@a%?%ﬁ%ﬁéim%ﬁﬂi@f@m growvth iod micesengarisnis on

subst ances at theotrestetlr aiatediis tapat ely toxic and whjch pose harmto
humans, the bacteria are i rrp%i red %\%@g;ﬁsﬂgﬂ%{%m& %Wfohlﬂlg%@tg?rhﬁb,ls t he

30 greater thEdi¢aien almers futokharieh BV Ronifat ICinloludiSs s
02/ 062142 Resul.ts.0,3 O C T.2005 PCT/ GB02/ oog%}?elrﬁ’églﬁse‘sf“’ﬁudé’ﬁ%ﬂ? %v%gw t he

residual P. aBPGPRbSampesition ol inbewtion tomperaverie caiisls 24 th%%é for
the experi rrengﬁ{&%r}}ql q%ér%l. 158 | es.5 respectively. It is clear from
Figures 1 and 2 tha WCobL), Hoskiaa isdnodegradatdat er for the control
sanples. W gures 3 and 4 show the toxicity of the surface rinsates for P.
aeruginosa and E. coli, for the experinental and -control sanples

" respectively. Rinsates 10 for the control sanples are |less toxic than for

t he- experi t al sagl es. However, the rinsates for both the experinental

and the cont rofamgled showHRineate Roni¢alspi ty. Val ues for the effective
concentration at which 50% of the population 15 suffers from sone adverse
effect (EC50) were difficult to calculate and values for the |ethal dose

50 (LH50l) wer 81éipbd cal cul abl e.

15

Four different surface coatings, paint series 1 to 4 as described in Example

12, were applied to aluminium panel substrates. These were then compared

to controls that did not include the anti-microbial composition

20 i 1 i
Th§: microorganisms used were E. coli and Pseudomonas aerogenosa.

After 24 hours, the panels were rinsed with deionised water and the
washings tested using Microtox Testing. This test uses a photoluminescent
vibrio sp. (a bioluminous microbe) that is highly responsive to the effect of
25 toxins. In the Microtox Test, a sample is mixed with living bacteria that are
sensitive to the presence of toxic compounds. The mixture is allowed to
regulate for a short time and then a light reading is taken. In the presence of
substances at concentrations that are acutely toxic and which pose harm to
humans, the bacteria are impaired and cease to give off light. Thus, the

30 greater the light loss from a sample, the more toxic it i,
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The rinsameoofocap@e of the anti-microbial conpositions was simila@3i%LT 2005
effect to that of the control of other test paints- For HepBR/0OBH nt
series 1 20 iRedultdi ng the anti-m crobial conposition had simlar effect on
the test as paint series 3 without the conposition of the invention. Thus,
different products of simlar types (i.e.-paints) have different results
in the Mcrotax test on the rinsate. This indicates that the

anti - i crobi ai*5B&pbstid ch showt Hee residealt Poracanginobasnd FIeLl; q;d[)ﬁ?‘;,‘ on the
S

rinsate toxi kchjs.wthin 25 the normal range for produc t hat
do not i ncl uggé%?qn? ‘?‘ot%“;h%%n &« thausxpeimentahsai dmsrdlovarhpidsci ty

and is safse.rb@@' kCl i tes fr t onposj fions of the
invention is hi gﬁflgélyaegt%i? giﬁag f?%ﬁ Iﬁﬁ%”é%ﬁ?%?r@ﬁ%%%‘@%%ﬂ%ﬂ 10
Exanpl e 14 Argreaten fordhe abniéisdaiiifle®f Coated Panels 0 3 O C T 2005
PCT/ GB02/ 00010 Steel panels. with a coating containing 0% (as a control),
" 1.5% 2.0% and 3.0% by volune of the anti-m crobial conposition of Exanple
1 were t estid. Thg m"iro rgani sms _used were: NCTCl 1940/ 2. 1x105 CFU/ ni
Methicillin ré87Et gntt agg'ﬁ“éﬂ}eewl‘(lmsﬁ\ﬁh@smdaMIﬁHMEs for P. aeru%inos&:

05 Um

aer ugi nosaNCl, / QoCEW/ ml  Eschericia col i NCTC9001/ 2. 2x
Met hod is Thep{ge'écg;?éﬁ)rg‘lm%re%wﬂ%fl@ia? PP} syggples respsttivelyd Rimsaiesh of

the coated panelescodirshesh i t cmx 5 cn) _was placed
onto the nicroor ganii;hsm Wh?%};‘l aaggéﬁigorﬁégﬁ@? 3?5( @%B&f‘d@n@a iSEmpd¢fe ar ea
covered by Hvgvepsthiecrihbitos f8OLOIE the bk - Le rocessed

i mredi ately on.conpl etion of the above p?%li@%ﬂ%&a%?@; %?I}@n%wﬁl?ﬁe
plastic filn® e‘{&%‘y@ﬂcﬁﬁd pl aced onto a ceramc tile, ensuring that the

surface that had been in contact with the contam nated pl ate was 25
uppernost. The exposed surface was then swabbed to renove all traces of

Values for the effective conceniration at which 50% of the population
15 suffers from some adverse effect (EC50) were difficult to-calculate and

values for the lethal dose 50 (LD50) were not calculable.

The rinsate of some of the anti-microbial compositions was similar in effect

to that of the control of other test paints. For example, paint series 1
20 including the anti-microbial composition had similar effect on the test ag
paint series 3 without the composition of the invention. Thus, different
products of similar types (i.e. paints) have different resulis in the Microtox
test on the rinsate. This indicates that the anti-microbial composition of the
invention only has a small effect on the rinsate toxicology, which is within
25  the normal range for products that do not inclnde anti-microbial agents.

Thus, the rinsate has low tox.icity and is safe.

LQW toxicity of rinsates from the compositions of the invention is highly
desirable for the environment.
30
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t he ni cr oowganjesmuand the swab was transferred to 10 nl of _naxj mfd 0CT 2008
recovery diluent (MRD). A, second swab was used to swab t hBCTEHMMMNat ed
~area on the sixaagpde 0ff ARI-RAGRLI | |.S transferred .to the
-same vial of MRD and the vial vvaéala Is(ﬁ;nmg??g\é%tﬁa%&e%or 53 WD 02/ 062142 03
OCT 20 PCT/ GB02/00010 10 mn to ensure that the swabs were well soaked.
The vial was #?erf Wnisrli I xed thoroughly for 10 seconds. The resulting
mxture (0.1 M§ERRECShEHD G eeating certabring 0Rbi(as eriontel) 105%t &50%5,and t he
pl ates were i@cﬁ‘%ai%f%o% 7Cfaf or 48 hours. The procedure was repeated on a
further two sets of’ sanples® % ani-meerabial compossiamoof Exmtplet 1 peeieod at
25C. 10 Resul tstelhe results of the tests undertaken on the coated panel s
are detailed in Table 16, 17 and 18. The results in Table 16 shoul d be
read as the base data with which the results obtained after 30 min and 16
hours are co red. 15 However, it is clear fromthe variation is the
results that & SRAergpraanisine usedmteagti nat i ng organi sms i s not entirely
consistent. Table 16 - Tine O mn (counts per plate) S | anp
- 1.59%. 098. 0%Control e MRSA 9979131. 102 11610011190 10110780122 E i

- c010598118142MAREARE TN ant staph aureus (MRSA) NCTC11940/2.1x10° CFU/ml

10 Pscudomonas aeruginosa NCIMB12469/2.9x10° CFU/ml
Eschericia coli NCTC9001/2.2x10° CFU/ml
Method

15 The selected microorganism (0.1 ml) was transferred to each of the coated
panels. A sheet of sterile plastic (5 cm x 5 cm) was placed onto the

microorganism, which was then carefully spread to fill the area covered by
the plastic film. '

20 The first set of samples was processed immediately on completion of the

above procedure, i.e. at 0 min.

The plastic film was removed and placed onto a ceramic tile, ensuring that
the surface that had been in contact with the contaminated plate was
25 uppermost. The exposed surface was then swabbed to remove all traces of
the microorganism and the swab was trénsferred to 10 ml of maximum
recovery diluent (MRD). A second swab was used to swab the
contaminated area on the surface of the panel. This swab was also

transferred to the same vial of MRD and the vial was allowed to stand for
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WO 02/ 062

€ 17 - Tine 30 man (counts per plate) i SHCBOAMREW E.

' . 5%
coli P. aerug'wosa Table 18 - Tinme 16 hours (counts per plate) Sample 1.5%

9 16 27 4

10

15

20

191 I gpsutgothat dbe Gwabs were well soaked. The vial was then
whirlimixed thoroughly for 10 seconds.

The resulting mixture (0.1 m) was then transferred onto nutrient agar plates

and the plates were incubated at 37°C for 48 hours.

The procedure was repeated on a further two sets of samples after a 30 min

and 16 hour contact period at 25°C,

Results

The results of the tests undertaken on the coated panels are detailed in Table

16, 17 and 18. The results in Table 16 should be read as the base data with
which the results obtained after 30 min and 16 hours are compared.

However, it is clear from the variation is the results that recovery of the

contaminating organisms is not entirely consistent.

Table 16 - Time 0 min (counts per i)late)

Sample 1.5% 2.0% 3.0% ~ Control
MRSA 99 79 131 102
116 100 111 90
101 107 80 122
E. coli 105 98 118 142
100 110 88 108
138 86 69 127
P. aeruginosa 103 100 139 115
152 97 110 107
112 136 87 128

4



01305 WG0BoAU2MRSA T 2 E. coli P. aeruginosa s Concl ”sﬁc%?cé)o%ﬂ? 2006 0
0 020%100124 14 100000000000

Table 17 - Time 30 min (counts per platc)

Sample - 1.5% 2.0% 3.0% - Control
MRSA 9 1 0 7§
: 16 0 0 66
. 0 0 84
E. coli 0 { 91
1 3 87
12 2 0 70
P. aeruginosa 18 4 5 103
11 14 9 97
16 10 5 111

Table 18 - Time 16 hours (counts per plate)

Sample 1.5% 2.0% . 3.0% Contro}
MRSA 2 0 0 65
0 0 44
0 0 0 51
E. coli 0 0 0 39
0 0 0 41
0 0 0 22
P. aeruginosa 0 0 0 79
6 0 0 59
0 0 0 61

5 Conclusion

The results in Table 17 show that, even after 30 minutes contacf, the
antibacterial effect of the anti-microbial composition is evident. The
consistently higher counts obtained from the control panel support this. In

10 addition, there is a significant difference between the counts from the test
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0 0 0 0 0W0028:3143CT 2005 PCT/ GB02/ 00010 Control 79 66 84 91 B3 ocﬁozmm
.97 111 Control 65 44 51 39 41 22 79 59 61 The resWEEGBR/OPAW ¢ 17

show that, ev f : } Ryt s contact . the antibacterial effect of the
anti - m crobi Sgr‘r’tﬁ’g{sﬁ”ﬁénﬁi-gs& 30? Yelyme ohdhe cwitisiscrebial yedmpdrition Gmat S

obt ai ned f ronfirémeieofdst n tahise I n, 10 addition, there is a

si gnificant difference g’?\j\!geﬁ&%%ﬂpggnq{% W%r%'&ﬁbgfeg‘?}“w W dhe oantn62142 0
3°0CT 2005 microbial composition, again supporting the antibacterial effect of the
composition of the invention,

5
The counts detailed in Table 18 afier 16 hours contact also endorse the
antibacterial effect ¢: the anti-microbial composition although the
consistently lower control figures suggest that there may have been a drying
out effect during incubation.

10

'Ihg resuits demonstrate that the anti-microbial composition of the invention
confers an antibacterial effect on the panel coatings, giving the most

effect__ivc kill at an inclusion rate 2.0% by volume or greater,
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PCT/ GB02/ 00010 panel containing 1.5% by volunme of the anti-microb08l0CT 2605 -
conposition and fromthe test panels containing 2.0% and 3.0% by vol une of
the anti- mcrobial conposition, again supporting the antibacterial effect
of the conposition of the invention. 5 The counts detailed in Table 18
after 16 hours contact also endorse the antibacterial effect cL the ,
anti-m crobiﬁi FﬁﬁngSl tion although the consistently |ower control figures
suggest t hat may have been a drying -out effect during incubation. 10
The results denonstrate that the anti-m crobial corrpositi on of the

i nvention nfers an._ant cterial effec gi ving

t he nost efcf ect A}lemkﬁ'lfulcmgfa?ﬁ?{mi’%% B0 ngmg Zl) fh%‘yo %{r}h @ﬁé&%@ﬁgreat er. 56
03 OCT 2005 sutfddeMEnsion o&lrfroam(] mmSOnNMaﬂzoe@rmg)msmondwmmqmdkawggél) a first
conpound havin surf ens ffr 20, t at 20C,. (ii) a
second cohp cﬁh‘ﬁtgc%’ﬁﬁl?ibogg S He %n%izgﬂa 8yd ?eﬁ%cg‘% %Sﬂﬁneﬁ’l\ﬁoyﬁ at 20C and
sel ect ed fr o@vahihe Sifskandd Qy@mdtaeﬁﬁﬂareaﬁ (ms B If@stan&smanuialmgehmﬂs(nx) her eof ,

(i) a first anti-mcrobial, and ,v% a polar sal vent erein in
Use The compbRilEs Bives e e e erspobiio pef b ety g tisnt B of

m crobi al COol,aRLRS cPhi@bhidlcoRnisebd @GR a skbacd. An anti-m crobi al corrposi tion
according to Caiml, wherein the surface tension of the second conpound

is 10 Mm 3. An anti-mcrobial conposition according to daiml or 2,

wherein the 3irsta, GAMREMMh cSmPIHRARRARER: td Olfm HWhaRld theiseFRbli al
conposi tion according to any one of the preceding "clainms, wherein the

second' conpotgnsion &f thesteandivpinpeundds 10wNARL i - mi cr obi al conposition according
to any one of the preceding 20 clains, wherein the first conmpound is a
second anti-m crobial agent. 6. An anti-mcrobial conposition according to
any one of the pr@n:am-mg:robcalammpamtwhe-p@rdmg toeClpiny $or Arwdiengin

anti-m crobi al c%g&]}sh roohob‘?c polar nature. 25 ." 7. An anti-m crobi aI
conposition acdo |ngy opany one of the preceding clainms, conprising at

| east onasanti-m crobial agent selected from bacteriocidal,

4.  An anti-microbial composition according to any one of the preceding

claims, wherein the second compound is hydrophilic.

5. An anti-microbial composition according to any one of the preceding

20  claims, wherein the first compound is a second anti-microbial agent.

6. An anti-microbial composition according to any one of the preceding

claims, wherein the first and/or second 'anti-niicrobiél agent is of a polar nature.

25 7. An anti-microbial composition according to any one of the preceding
claims, comprising at least one anti-microbial agent selected from bacteriocidal,

fungicidal, algicidal, yeasticidal and moldicidal agents.
8. An anti-microbial composition according to Claim 7, comprising at least

30 one anti-microbial agent selected from bacteriocidal, fungicidal and mold1c1da1

agents.
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fungi ci dal, algicidal, yeasticidal and noldicidal agents. 8. An 03 0CT 2008 -
anti-m crobial conposition according to Claim7, conprising at least 30
one anti-m crobial agent selected from bacteriocidal, fungicidal and

nmol di ci dal agents. 57 03 OCT 2005 9. An anti-m crobial conposition
according to any one of Claims 5 to 8 wherein the second anti-m crobi al
B 5 1At er AL ARAL W GOURAY Aol 1oy Al o Calalb 2 gomposi t on
according to ‘any ‘onhe o he prece alms, conprising at l'east one
first anti- nwhwr@blﬂwlse@géﬂmtl-mrdmﬂ@aetﬁ FS@mUathm?@lefﬂm RO,

i odophor es, ' phenol i ¢ conpounds, quaternary ammoni um conpounds,
hypochlorites and nitrogen based héterocyclic conpounds. 11. An

anti-m crobi ®. coqm’p@sm-hﬁcmmblaiccrmpdbitign taoco@liag e Quyprong Mdf th/halren'edﬁnghe or 10

each quatern ambni um conpoun the I R N X', in
whi ch one® or%‘gﬂf SYHRE B Eﬁggfﬁ?ﬁ é’i“ﬁmlo %Pﬁglr‘?ggﬁi% abﬁ“s‘%hlg%ut ed by aryl
or optional bgmpdah@g Todgpphefts, tnheﬁﬂwcompmmdhelmaemmw@mmcmmﬂn tthrepomfigr R groups
are the sane di.f ferent g P{&g {) 4 al k groups. 15 12. An

anti - ni cr obi EYP"&]?J‘HWG%?“@PHFP%‘& Yo} ‘?‘i‘@ro‘fyc‘f ICPETIN™ Y wherein the., quaternary
ammoni um conpound is selected froma benzal koni um hal i de, an aryl ring

substituted benzal konium halide and a di k¥|g€ mebh}a/l a %% conpound.
wherein the ftho ndhaEmIIDEl cRmMPOsHioy ASOTERg iElain p OF 19y Prc12 al kyl .

20 13. Angantichuste@RiydinnfRiRP&drioRRd BGGRE Sinafl foﬁn@hﬂ‘wﬁ%mefnel n the
guat ernary anmmoni um conpound i s sel ected from benzenenet hanam ni um N

dodecyl - N, N- mhzoheqmyqrdwmﬂthmii Fenpseie lvhAriarally uibifeed &¥ aryinn:
di met hyl - N-t %?%&Qﬁg%ﬁ e(&fﬁl)tgé b ?&dd HRERAYdm, (;1;13 e bfrefR le¥duidl BRIthY dame

anmmoni unchl or t| -m cr obi al conposi tion according to Caim
10, wherein phéﬂbxenwdhre(‘art@ﬁmlbylla!imm@rrpound is a long-chain N alkyl
derivative of an am no acid. 15. An anti-mcrobial conposition according to
Claim 14, wherein the 30 anphoteric conpound is selected froma |ong chain
N-al kyl derivati vAnofntighigmibing, conqjoaiﬁbmeacandinbemachiﬁhnbl bwhyreirc theci d. 58 0 3

\(/\)hgr l:i ﬁogﬁélggﬂéﬂg\&ﬁi%ﬁbl a‘Jll g?[g‘?:bé ron%ﬁ%nglng%{ﬂgbgaﬁg{nam ne,

dodecyl bet aring subistituted benzalkonium halide and a dlalkylduneﬂlyl ammonium compound.

wherein the two non—methy_l alkyl groups are selected from Cg fo Cyp alkyl.

20 13 An anti-microbial composition according to Claim 12, wherein the
quaternary ammonium compound is selected from benzenemethanaminium N-
dodecyl-N,N-dimethylchloride, benzenemethanaminium N-dodecyl-N,N-
dimethyl-N-tetradecylchloride and benzyl-C19-Cy-alkyldimethyl-
ammoniumchloride. ' :

25 ‘

14. An anti-microbial composition according to Claim 10, wherein the or each

amphoteric odﬁpound is a long-chain N-alkyl derivative of an amino acid.
15. An anti-microbial composition according to Claim 14, wherein the

30  amphoteric compound is selected from a long chain N-alkyl derivative of glycine,

alanine and beta-amino bufyric acid.
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am nobut yric aci d, dodecyl am no-di (ami noet hyl ami no) gl yci ne and N-03-0C7T 2005 -
dodecyl am no) propyl gl ycine. 5 17. An anti-m crobial conposition according
to Caim10, wherein the or each iodophore is selected froma conpl ex of

i odine or triodine with polyvinylpyrrolidone, a polyether glycol, a

pol yvi nyl al cohol, a polyacrylate, a polyamde, a polyal kylene and a

pol ysacchari ge. “tsh L8ti-nAoRAl icoMbssial abeofBUEP &S| b 13¢ CRkGEiAgE0 C ai m 10,
wherein the or each. phenolic con;gound is selected froma nethyl, ethyl,
v

butyl, hal o &Rehokig| conpgprg iy elecied Heomy|dodacsl peta-aheringn tdodegyd rbsti-al

conposi tion AGGERHY bQd, 0 &ldeblninb R kRinBethflEminBRERBle CatPMREpNd is
sel ected from 2-phenyl phenol, Z-benzyl-4-chloropherol, 2-

cycl opent anoflodegylgninplpepiiglysine. 4- t - anyl phenol , 4-t - butyl phenol , 4-chl or o- 2-
pentyl phegol , 6-chl oro-2-pentyl phenol, p-chloro-neta-xylenol,
2,4,4-trichloro-2- hydroxydi phenol, thynol, 2-i-propyl-3-nethyl phenol,
chl or ot hynol 17.3- ndst ati-mitropinl edrpnssioh apwidingtodCleinc H), stherein the ak kach phenol s,

2, 4-di chl oro; - xyl.engl 2 6-_tri rQph . and .. . .

2- benzyl - 4- cﬁ{gg %f) elr?ol@glecétﬁé gﬁman [ 1r)&nt1ﬁlglr)"é(;blgfail %(@]glﬁpg’gi tt}j%%n%cc%t}ldi ng to

Cl ai m 10, wheelgvinylpyrenlidoneg agivlyethgp glyablonipolyviny! slebledt 2 gofynayiate, hypochl orite
of an al kal i B‘i%%' e%n% arpoéﬁl kaldi ne'1 205 ead'th metal. 21. The anti-m crobi al
conposi tion Re orgl’n {ygl BF M2 Paé} ' t he hypochl orite is sel ected
froma hyipochlorite of lithium sodium potassiumand calcium 30 22. An -

anti-m crobi copposition.according to Clajim,.1, risi a chlorinated
tri sodi um ph g'phagga‘ﬂﬂ’méf’r F%Bosfq?g‘ra&‘i’lr .m%@n@a@ ﬁo?gﬁ‘f%bggﬁ cagh-

anti - m cr obi phenoBeMombbin@Nisashdefedi #6mt & hbthjlNedhyl, CRMAL itRid1@ng NrIr i ne

di oxi de or a precursor thereof, "N, Ndi chloro-4-carboxybenzenesul phonam de,
1, 3- di chl or 8Uestigied;p yl hydantoin or a derivative of chloroisocyanuric
acid. 5 24. An-anti-mcrobial conposition according to C aim 10; wherein
the or each nitrogen based heterocyclic conpound is selected froma

pyri di ne Jer il¥at i 48, ani-microbigh glogpositioth jageosding ApdChaini 8. dwherea tws. An

anti - m crobi ghetREPASIuhPR sBeGd #bRS-SHnfthikindl, 3ben N8I HidRodHiRol, 2-
cyclopentanol-4-chlorophenol, 4-t-amylphenol, 4-t—butylphenol, 4-chloro-2-
pentylphenol, 6-chloro-2-pentylphenol, p-chloro-meta—xylenél, 2.,4,4-trichloro-2-
hydroxydiphenol, thymol, 2-i-propyi-3-methylphenol, chlordthymdl, 3-methyl-4-

20 chlorophenol, 2,6-dich10ro-4—n~a]ky1‘ phenols, 2,4-dichloro-meta-xylenol, .2,4,6-
trichlorophenol and 2-benzyl-4-chlorophenol. -

20.  An anti-microbial coniposition according to Claim 10, wherein the or each
hypochlorite is selected from a hypochlorite of an alkali metal and an alkaline
25  earth metal. '

21. The anti-microbial composition according to Claim 20,‘ wherein .the
hypochlorite is selected from a hypochlorite of lithium, sodium, potassium and
calcium. '

30 | _
22.  An anti-microbial composition according to Claim 1, comprising a

chlorinated trisodium phosphate or a hydrate thereof,
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to nitrogen based heterocyclic conpound is selected from4-pyridi 0 0CT 20085
carboxylic acid hydrazide, sodium 2-pyridinethiol and

bi s- (2-pyridylthio)zinc-I,1-dioxide. 26. A conposition according to any
preceding claim wherein the anti- mcrobial agent is _ selected from
benzenenet hanam' ni um N-dodecyl - N, N 15 di net hyi chl ori de, .

benzenenet ha By ks Niaid 8t E&%ﬁi‘rﬂ ah

benzyl - C12-C %F‘g} %cﬂﬁﬁja?% n%dn% %@gg% - phen pgﬁ.eno ,

2-octyl -2Hi émtdda azza)lbre@monéxereosl\bmmr@%@thowhezmnﬁmhﬁhm@m B3-one and
2met hyl - 2H- i sot hi osi tion according
to any one o? %dﬁoaggdln%g%&dmg%n%zad%@ge&k ﬁJ g%%lﬂggggrrpound is

pol ysi | oxane or a bl end of poI yS| | oxanes. 28 An antl -m crobial conposition

accordi ng to ai 2 secon

pol ydi met fiyl & dr G&]EI Wﬁ%é‘ﬁ lon&ﬁwé m 1éurn% herem A €2 accor di ng
to any one ofmtio@aa pased Relerogyclic Icampmmdcn@ﬁrﬁmted frgmfa pyndm& depikla%vdi)ya vol unme of

t he- second conpound, . 3 n antj-mcrobial conposition according toe any one
of the pr ece&i‘rg‘)?@l %?qaf,mWﬁ@?‘g}:‘n the polar solvent is selected from

wat er, an al cohol, an ester, a hydroxy or glycol ester, a polyol and a '
ketone. 60 0 3 OCT 2005 31. An anti-m crqbi al o] |t| n accordl ng to

d ai m 30 wheréin em&dmaw%laéoqov@ﬁfﬂ% 2erdge e Fiash P &316

di ethyl eng g |nYthéEn Beh Kb GRNd &i&@po%d/%%blect&i?ﬁmﬁm gmdmemaﬂfoapm@ém@ormoy tion
according to _any one of the precedin conprising from1l to 70%

by vol une of hmﬂrgmﬁmpghmg&mﬁpeﬂl@gan gih @mxrdm?)awpdﬂ ¢igri98si ti on according
to any one of - the preceding clains, wherein the conposition conprises 32%
by vol une. of a m xture of benzenenet hanani ni um

N- dodecy! - NN-2di meéhygémaprisision descerding1® bwn peaseding ridmimpmiwhictein the anti-

N-dodecyl - N, N: C C alﬁ@i‘ vol unme of a
m xt ure of b’e}lr;lllg{(l)pﬁg%hglgt %HE,&% b %F%%g’r%er#&u‘ne orid &d%%}lphenyl
phenol (215) dnﬁetﬁ%kbwdﬁol unbe@emeyhanﬂﬁmusnt hi hlzdﬂdecykl\bNeﬁlmt@yB% by vol une

gL_ ?scr)nt ?(nt ;;gltg&agg%’ﬁ@ (lgﬁ’l) enzfi g?;;% %SZ?H\-/I (ng )3 %%ngngm&f%prﬁ{%ya Po nes and 39%

by 15 vol unﬁahbﬁﬂ,pnmaahm-xsoﬂﬁe&ol-ﬁnn@rﬂ-clﬂasm@mﬁah@uz}tmnmmt-is-one aadording to
- any one of edin cl ai ms, wherein the conposition conprises 32%
by vol une of glfﬁfg 'hﬂ"’g e Fenemet hanami ni um

N- dodecyl - N, N- di net hyl chl ori de and

20 27.  An anti-microbial composition according to any one of the preceding

_ claﬁms, wherein the second compound is polysiloxane or a blend of polysiloxanes.

28.  An anti-microbial composition according to Claim 27, wherein the second
compound is polydimethylhydroxysiloxane.

25
29.  An anti-microbial composition aqoordiﬁg to any one of the preceding

* claims, comprising from 1 to 4 % by volume of the second compound.
30. An anfi-microbial composition according to any one of the preceding

.30 claims, wherein the polar solvent is selected from water, an alcohol, an ester, a

hydroxy or glycol ester, a polyol and a ketone.
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- 20 benzenernet hanam ni um N-dodecyl - NN-di net hyl N-tretradecyl -chl or@8esCT 2005
(2.33:1), 6.0%by volunme of a m xture of
benzyl - C12- C16- al kyl di net hyl - anoni uncthl ori de and 2-phenyl phenol (2:1),
6. 0% by vol une 2-octyl-2Hi sot hi azol - 3-one, 16.0% by volune of a mixture
of 5-chl oro-2-nethyl -2H-i sot hi azol -3-one and 2-net hyl - 2H-i sot hi azol - 3- one
“(3:1), 1.0% vol une. of npol.ydi net.hyvl hydroxysi : % by vol unme
i sopr opanol 9%5 &%’%ﬁral?locr?m 881n%¥ri1 %igcﬁﬁd?%%% %‘%{5?@%‘@%% ]Jilg}?e @Og#’{)osi tion
accor di ng t osawmni isaelectal frdvh Sopropawdi dxhyddnaigiyeoloand dgrdnyheanteighwal nmaterial . 30
36. A formulation according to Cl aim 35, wherein the functional conpound is
selected fromplastics, fibres, coatings, filns, |am nates, adhesives,
seal ants, clays, Afhnfimicrobibhbitpositbanaratimg vang, onpadbhtls, preesdiigshes,
| acquers, cleani ng agents, and abl.e or_.curabl e conpositions such as
fillers, g§rof¥Eds g‘ﬁ%ﬂ%sﬁ’g%ﬁﬁ’dl ﬁufoﬁ}i’é%‘."ﬂ%%e@“ge A 98- 37. A formul ati on
according to daim35 or 36, wherein the fornmulation conprises fromO0.1 to
5.0% by weight of the anti-mncrobial conpgsition. 5 38 A formul ation

according t o3& ai f Fnti-miFebisl FOTRARSHG, 'j’ﬁﬁffét“igo‘ﬁ EBnpre ebdhe pregsditg 5 to 2. 0%
by wei ght of cfalifs afeteinThite’ ShRsitoR RRTILE0IY% 3Y- valtige WFen fixt@fte of

anti-m crobial conposition accordi gg to any oné of Clains 1 to 34, to
prevent the berzgpemeitngrings) oni es SFdedeedbNfimstighlonde, surfaa® at to

which it s m&&eﬁ&%mﬂﬁiﬂRe%da%equi,Nediﬁl&ﬁmJ%&aa&yﬁemeﬁ&g pgp3to, any one of
CGainms 35 to 38, to prevent the formation of colonies of m croorgani sns on
a surface at 6l bhveleme ef a wixgye abbknzylsCis Cie-skidinetul-anmeaimmichleride i ng an
anti-m crobi ig] c [ | e - 0fs - |_4TR: 034, the

met hod conpr %@?%’g’@ﬁ@b@%ﬂgg&f@f9?‘?")%’@@%‘5% gp?ﬁrl%ﬁmgggénggﬂ%c}%gr{g the first
anti - m cr obi dly vatpertoftaogjetutresf, 5-¢lilotp-2anethyle? H-sethiaclesdebnecodBeanethylt o t he

m xture of t first .c o] 1y the.first, anti-marobial 8 20 (iii)
addi ng the p '15"%{9%?}%2{58? gfﬂhgﬁ%‘% onrluem% B]te’i%o%}?ogg"ss O%h asnedg%n/gg%onpounds
and firsis anblundisspedpasdl. agent and (iv) agitating the resulting mxture
until a clear .solution is fornmed. 42. A nethod of manufacturing a
formul ati on according to any one of Clains 25-35 to 38, the nethod

conprising the, st ep gfti-aldibiy dohpodnbi aBoeligdtakne onp @i the @Recediag t he
functi onal Cocrlra%%lsj,n%hergig the composition comprises 32% by volome of a mixture of
benzenemethanaminium N-dodecyl-N,N-dimethylchloride and
20 benzenemethanaminium N-dodecyl-N,N-dimethy]-N-tretradecyl-chloride (2.33:1),
6.0% by volume of 2 mixture of benzyluCI2-C;6~alkyldimethy1-am0niumclﬂoride
“and 2-phenyl phenol (2:1), 6.0% by volume 2-octyl-2H-isothiazol-3-one, 16.0%
by volume of a mixture of 5-chioro-2-methyl-2H-isothiazol-3-one and 2-methyl-
- 2H-isothiazol-3-one (3:1), 1.0% by volume of Iﬁolydimcthyﬂiydroxysiloxane and
25 39% by volume isopropanol. i

35.. A formulation comprising the anti-microbial composition according to any

one of the preceding claims and a functional material.

30 36. A formulation according to Claim 35, wherein the fanctional compound is
selected from plastics, fibres, coatiﬁgs, films, laminates, adhesives, sealants, clays,
china, ceramics, concrete, sand, paints, varnishes, lacquers, cleaning agents and
settable or curable compositions such as fillers, grouts, mastics and putties.
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37. A formulation according to Claim 35 or 36, wherein the formulation

.comprises from 0.1 to 5.0% by weight of the anti-microbial composition.

38. A foﬁnulation according to Claim 37, wherein the formulation comprises

from 0.5 to 2.0% by weight of the anti-microbial composition.

39,  The use of an anti-microbial composition according to any one of Claims 1
to 34, to prevent the formation of colonies of microorganisms on a surface at
which it is provided.

40.  The use of a formulation according to any one of Claims 35 to 38, to

prevent the formation of colonies of microorganisms on a surface at which it is

- provided.

41. A method of manufacturing an anti-microbial composition according to
any one of Claims 1 to 34, the method comprising the steps of (i) mixing the first
compound and the first anti-microbial agent together, (i) adding the second

compound to the mixture of the first compound and the first anti-microbial agent,

(i) adding the polar solvent to the mixture of the first and second compounds and
first anti-microbial agent and (iv) agitating the resulting mixture until a clear

solution is formed.

42, A method of manufacturing a formulation according to any one of Claims
35 to 38, the method comprising the step of _adding the anti-microbial composition

" o the fanctional compound.
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