WO 02/ 062142 PCT/ GB02/ 00010 ANTI-M CROBI AL COMPCSI TI ON Thi's invention
relates to bi/ﬁ@z‘fizobi al conpositions and to fornulations including the
anti-m crobial conpositions. 5 Mcroorganisns can be found ipPctVemy2/00010
environnments and are known to present health hazards due to infection or
contani nati on. Wen ni croor MBMI@R@FL&E@FQMPG%];;@@MC‘E of a
substrate they can 10 replicate rapi . Virtually all
m croorgani snms replicate in this way. The mcrobial colonies forma

coating, whi Chéﬂh?s Ifr%,ovvg as fﬁ biofilm on the substrate surface. Biofilns
are nore hazar dous TEIHEY) efptes thﬁnﬂrmmwblahlcomposhmngagﬂ@m@.foﬁgﬁﬁt-ons

i cr oor gani ST {18 @nP't X I cchari.de coatings, which nakes them nore
difficult to dest ro;}g @%Hﬁgﬁ?%?ﬁéﬁf%%p%u?Wr med by a single bacteri al
species butsnore often biofrlns consist of several species of bacteria, as
wel | as fungi ,Majgl gae, protozoa, debris and corrosion products.

Essential |y, bMigidongareisms aram be foand iBUmbhas SR Qppcteria and some
amount of water, which Ls needed 20 to al Igw met %%g%t%: aﬁ?@é@sé@@%ﬁ%fi | m
formation occul€seAtheakthdazandsidundo infeatiesor dhaidinffomt ages are (i)

adhesi on or attachnent, (ii) proliferation and (iii) biofilm
differentiation. 25 Before stage (i) can occur, the m croorgani sns nust be

transported t oWenSmidid j cecurs random contact with the surface
due to Brownian noti on?ﬁgéig?ﬁﬁrrszﬁ eaPF%ﬁ?Péﬁt(ﬁQéuffa&ﬁéﬁoﬁitsubstrathetﬂnayaddrs.
Once the Wi crioplicateirspialhay ke n d_t0.a surface, initial
adhesion to the. surf?f:ig%ccurs,&?gﬁl{egkzﬂn%fléﬁygg THGreQgapisss 1aplisatet i van

der Waal s for d8%, W3§. adhd-masebiahtoeldfitd ey and t ald gplorces
bet ween negat iyyely charged WO 02/ 062142 PCI/ @0%%‘5%1\88&% I fno¥n°sS o
lolm, on the substrate surface. Biofilms are more hazardous to health

than individual microorganisms.  Some microorganisms also produce
polysaccharide coatings, which makes them more difficult to destroy.

15
A biofilm can be formed by a single bacterial species but more often
biofilms consist of several species of bacteria, as well as fungi, algae
protozoa, debris and corrosion products. Essentially, 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, (ii) 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 to a 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



m croorgani sns and positively charged domai ns. The m croorgani sns then
excrete extw;&gﬁbﬁlzgjzar polymers, which forman extracellular polymeric
subst ance conposéd ‘of pol ysaccharides, nucleic s acids, aniP@i‘/@ﬁUz}ob&P
M m ¢ substances and proteins. The extracellul ar polyneric substance forns

a matrix that Micresrgenisact sdpekiliy el Thafel fihaind! € 0Or gani sne attached to
t he surroundi ng surface. Thus, the 9m croorgan?lgg]’s are anchored to.the

surface, which can be all kinds of naterials such as netals, plastics,
soil particle medical inplant materials io0 and tissue. Once anchored. to

a surface, biof {1 HIHCOT&BHeas thrR ewrely outacallubri polynels, 4afich '}BﬂhaJ%n or
ndi ng

beneficial re ' man st gndards), depending on the surrou
envi r onment al %g{ghgéitﬁ}lélﬁ?&#qlepg,s qﬁg\n@FoF@PP@I@ idbpelysacahamies, nusleand/ or
destroy the biaoids) Rinf | he surface. -The pasteurisation
process has bee}r;mt;se }?gﬁﬁgﬁz}uﬂ@fe@? Sgﬁs%'é%ergsa’? RIOLGipey  rhher estrgesihdas. | n
thi s process, pohyaneric sobstgacd $6@nakhSmakhi igh 't erature_ and,
optionally, high pressure. 20 M crog?gg{rﬁ g%%qggetﬁg%]p%%tsoénsgﬁﬁg%doﬁtbm
surfaces by spﬁﬁ‘ioéf%’éﬁnﬁg adfadhed arto t ithat iseifoRhdinie. siiiid.ace \i‘r?ii'h fiesh
water or w t~hm§&§§ or.sinple d ter(gents. Washi ng renoves 't he or l?ey of
the mi croorgani Sims FUESTHSede OF? \ﬁ@rﬂletmﬁgepmlﬁichfca}py,errmrmﬁgaﬂi Sns
that remain. gRtd§ 99&9@%”135”3 ca so he destroyed by contacting them
with anti- nicrobial agents, wnr PSECE $31 pawttoles, troedicel imphmbimasHal | ar ge
nunber ofo andnd tidgsteobi al agents are known. For exanple, bacteriocidal,
fungicidal, algicidal, yeasticidal and nol dicidal agents are known. The

anti-mcrobial 30 agents can destroy mm croorganisns that are present in a
wi de range OfOnge X\Dh02/362142 PCT/ CB02/ 00010
nchored to a surface, biofilm microorganisms carry out a variety of

detrimental or beneficial reactions (by human standards), depending on the
surrounding environmental conditions. It is, therefore, desirable to remove

15 and/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
sanifisation 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 example, 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
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environments such as nedical, industrial, commercial, donestic and marine
envi ronnment g, f the known anti-m crobial agents have previously been

. . 0 } 2. . . : ;
included in conpositions for use in various applications andpchggoy 0010
environments. 5 For exanple, EP-A-0233954 describes a conposition Por

treating a sol i QViraemtakudloaginedid k120 C i al .. hydrophilic and
anti-static properties. The corrposia}tlﬁ %S‘h(k:%{r?lﬁr(irose@%ﬁcﬁﬂﬁf)&q%{;?@némgm
sal t - cont ai-ni nYORRENtHN M@nx;a)lfotheIlqﬁi\ﬁm&ﬁﬂ&nﬁiigbiap%géﬂ?%elv%’ an. or gani
solvent. 10 EP‘B%EHZQGSZ (flescri bes a nethod of pronotiHg the gr%’(ﬁﬂ?
plants. The method ¢ H‘ﬁ‘? sBs APpPysthgna Bpedisti tn quai Qi APHIRATBI Uzg]l
0181182

conpound,  whi GaviRYinfRg:d or nul ated as an aqueous solution I's EP-A-
descri bes an enul sion tﬁét conprises water, a water inmmscible liquid, a

cationic sibane and, optionally, a co-surfactant. WO A-93/10209 descri bes
a conposition %I%r sterill ising, disinfecting, cleaning and |ubricating

medi cal and dehCalex@aple,eEP-AH23393008d i 0 j.ses.a water-sol ubl e or
wat er - di spersi bl e disinfecting and/ o?ééssg:g‘ra?? %s?%gggé 8ﬂtf:°rafr%aﬁ}“lga%ts&>ﬂlltd and
a wat er - sol ubl B“%%‘F 1V ki and-mitnobizd) hydrophiiRy afd ﬁ{ti—§f3§6}r %{%’A‘ 92/ 21320
“descri bes nedi g%?g'&%ﬁngoo conposi tions that include ROPEIes dea)
agents. The conpositl oRs qRRISRSed ARamAnrnmmiam sgletbntaMinp' 4ifinag ag
fatty acid NDNeKSINGHo lgﬁ@% é{giydr x§l‘ al cohol, _a chelating agent and a

cl eansi ng agent. US- A—5%4 6 Y SPPORaLY 0 Pgants legndr ati on for use as a
presurgi cald skin 30 scrub or wound disinfectant. The preparati on conprises
a quaternary IgPVA\DOOZ%/G862142 PCT/ GB02100010

v 28 describes a method of promoting the growth of plants. The

method comprises applying a specific quaternary ammonium compound

which may be formulated as an aqueous solution.
15 EP-A-0181182 describes an emulsion that comprises water, a water

1mmlsciblelliquid, 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. The composition
20 i i

comprises a water-soluble or water-dispersible disinfecting and/or sterilising

agent, a surfactant and a Wwater-soluble polymer having lubricating

characteristics.

WO-A-92/21320 describes medicated shampoo compositions that include
a5 L .
antl-microbial agents. The compositions include an anti-microbial 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

30 s isi
crub or wound disinfectant. The preparation comprises a quaternary
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ammoni um corrpound, a substituted phenolic conmpound, water and sodi um

| auryl sulf Q2 6J 1&29175904 descri bes an agricultural conposition that
conprises 1, 2- g ehzi sot hi azol i ne-3-on, dinmethyl polysil oxaaycy@igseand
N-t-butyl-N - (gf- et h%libenzoyl )d-;3, 5-di et hyl benzohydr azi de. The known

anti - m cr obi al TEFVRIENHemphend; angbstitutedh hé bt .

anti-m crobi al, .agents. destroy m croorgani grrsﬂbgif ?ﬁ%%%ar’ Vg?l%giaf)?iéf’gmm 10
mechani sms. Chllaggf ﬁgﬁ@‘iﬁ"conpounds, such as hypochlorites (bl eaches) can act
as anti- mcrobial agents. Traditional bleach includes sodi umhypochlorite.
Sodi um- hypochl orite breaks down to provide chloride and chlorate. Chlorate

is 15 highly JPeg175909 ldek&ifh . a@h y bl eaches are useful for
destroying a vﬂ\g'de range of m%:;%lor a%?@?hgﬁl? trpPestiey thesy cemipyisenr k2f or a
short terms THienzisstthandinee3-dm) lifedfyli egses rapidly once they
have broken dOV\&; Thus, 20 bl eaches o% M%@%&%ﬁ?ﬁ%n@$ﬁﬁ%’s‘%é¢

anti - ni crobi al®t h?ﬁ@l)’lhﬁd-dmcﬂlyﬂmakb@}fdraﬁﬂef passive control” we nean that
the substrate counters mcrobial infection on its own by sonme property
"Withinit, so that it does not require a cleaning regine to be effective

at control l'i ngpa ismpe. .. kurthernore, bleaches can deconpose to
produce chlorine Igg@%ﬁﬁc 1r1obinl agcniihard the cRmmesitionsathiabeoatii rpagEnt .
Thus, the useanfi-iRkeBiaN@rerRNHALN ompounds is to be avoi ded where
possi bl e. Other known ant ig?m‘%c?g%t?‘?f]q%%é?%ga?lﬁmsu ¥ pHapsbened didfipenunds
t her eof , 1@%r s@resheniamd. sal ts of arsenic. Exanples of useful phenol
conpounds 30 include polychlorinated bi phenols, such as triclosan. Qher

known anti- 4 WO 02/ 062142 PCT/ GB02/ 00010 microbial agents that are

comonl y usedqj ude, organi c .and inorganic salts of heavy netals such as
si | ver, coppe?hgbﬁiqa??g CRPouRdspFuUch é%?\lyp@dﬂbﬁtes (bleaches) can act as anti-

microbial agents. Traditional bleach includes sodium hypochlorite. Sodium

hypochlorite breaks down to provide chloride and chlorate, Chlorate is
15 highly toxic to life forms.

Although bleaches are useful for destroying a wide range of
microorganisms, typically they only work for a short term. This is because
their efficacy decreases rapidly once they have broken down. Thus
20 bleaches do not provide long-term passive anti-microbial control and’
sanitisation. 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 chlorine gas, which is
25 known to be harmful to the environment. Thus, the use of chlorine-

contaming compounds is to be avoided where possible.

Other known anti-microbial agents include phenol and compounds thereof,
arsencne and salts of arsenic. Examples of useful phenol compounds

30  include polychlorinated biphenols, such as triclosan. Other known anti-
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silver can be used. 5 Phenol conpounds typically are highly toxic to humans
and ani mal s Q)d‘%kimz as to mcroorgani sns. Consequently the anti-m crobi al

agents are angerous to handl e, and specialist handling, trqs@trmrmg@g
equi pnent are therefore required in order to handl e these anti-m crobial

agents safely. magrobiali agenits dhatag@NtSmafhAl ifficult to handle if
they are strongl t(?%ﬁd di ¢ or al kaline. %ﬁe‘ﬁ?}%ﬁﬁf:g’g?u?’ég% a&ﬂsﬁ?@%mof
r

conposi tions TRyt mietals ypeh af sintt, 0GbEEOBE Bl can, therefore,
be probl emati C'silv@%rﬁ can al so be probl enswggsoci g%]egp(\?\np%%arflﬂg’ 89@0 |
conpositions contai ﬁ II?S YiP9hly toxic anti-nicrobial agents, particularly
in consurmer materials where it is difficult to ensure that they are used
for designated 15 purposes. Herein, unless the context indicates

(ypcally ere gply giiectiig saa nec el el e gl st are
against all ty cﬁﬁe i %llcro§r%ggi m‘io:ﬁgii]éiieot%gﬁy, .soge aﬁgi WQ:‘PBIE)F age
MU TS St T e BAAR,
e P o T, BT M Daliil fomuimmoptic
they were not 30 intended to affect. ré‘gﬁ r‘fm‘{]h S_Bﬁﬁql-mfcpomipakitMSnts
and their breakBRASINg this Q@Mnﬁ&ﬂb@%@?%&?}g tpglfe%j%g%% I%tjegleggjiquf

hi-ghly stable F% can c%gse envi ronment al
time. For exang ° iR ?abesmobbﬁ‘rm cuscaatedX vgth! itmaﬁs%s,o{ x\grinﬁgsiﬁg relS
he

oi sonous to | i ce the.toxic compounds enter
p Mﬁélhﬁlé nghlyo%oxlc anti-microbial r:Igents, particularly in consumer

materials where it is difficult to ensure that they are used for designated
15  purposes.

Herein, unless th indi
> e context indi e el e . .
cates otherwise, toxicity” is intended to refer

to toxici i
1city to complex organisms such as mammals. References to “toxic”
are to be construed accordingly.

20

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

effecti i i i is
ctive against certain microorgamsms, such as fungi. Their use 1s
” M 2

therefore, limited because they are not effective against all types of

m- - - v - 3 -
Icroorganism. Additionally, some anti-microbial agents, such as biphenol
$4

d . . .
0 not remain active for extended periods because they are volatile and do

. not remain on the surface to which they are applied.

25

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

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

0 ..
mtended to affect. Moreover, the anti-microbial agents and their breakdown
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environment they are not easily broken down and can cause persistent 5
probl enms or_unknown consequences. For exanple, colloidal silver, tributyl
tin and di WOP*0%H43 enmin in the environnment for extended PRCRE28h01h! M-
The conbustion of polychlorinated bi phenol conpounds produces di oxins,

whi ch are har npasdutts drbeo e highilTRfibie hid ChSL, AN ;M erobl . ggent s
nas,

currently in ug; i ncl ude(bﬁanti biotic type conp 185 o1 n.
Anti biotics dilongmeriode dff tmeenFsi exampld)iie nEar | f.or. exanpl e by
selectively dil Htcgn%Fsol,ut ions to degﬂr}oy or | nhﬁswﬂég%;m ﬁ"@f’%ﬁar nf ul
m cr oor gani sms" Y ISP UsNta Bitwnticckfear Onet fthe by, cdrh?bﬁnc&uéﬂtémﬁé’

o}

bel i eved t hat ”R&;é electively permt the devel opnen f resistant
strains of t heé speggg%ltt%y R, gt £agly, Juakeny sfomat andheme coesd ffidtest r ai ns

0 2 ol ) B 5

Thus, there is a gromng concern

antibi otic natter aed divrdntdad hedh id e BT ARIRN for 33 QRRGSEM. to their
control | ed use_in medical cont extsl, Ql(l:ogiﬂgi- proxﬁ}df(% e&@ﬁf iRetiods |aftgneer m

ri sks. Anti bi otheceombuastiarhef bbychloimnsd Basied &Q,?)Q ' f or,. gener al
use in a non-%iﬁal nvi ronment. There is al (s)loba i[s'"ﬁa% hg(%&rcgii ‘%ﬂﬂ%
strains can octyFdre hageiud to theewvioinmerti - 25 mi crobi al agent, which can
have a bi ochenical effect. For exanple, triclosan resistance is discussed
i n Chuanchuen et al., "Multidrug Efflux Punps and Tricl osan Resi stance in

Pseudononas Agihed NASAT ‘3‘9’2 h er al eti.ng of the American Society for
M crobi ol ogy, May 21- 215]?lc L %1 I\%%Eél; e(iur%?.f’vﬁ,y 'R Pk elngBeden randibiatic Trypel osan

Resi st ance | dentipbuads,i sucBGshretisiPg N . ok-at es"” 00.h General, .Meeting
of the Anerican Society fo;b EISGMP%(VcIiicr %@P%%%.Alﬁglﬁﬂ@%&Chﬁmls@ﬁ%ar et
al ., "-Am HvaPUgrdoEgansms pfir-aleamysle tiyadelédtive NRU B . i u-i xce

Col oni sati on- i‘ﬁﬂ’@{l nce and Ot her Pr.ygapert i g%,ﬂg%g%ﬁo%g%gﬁ GJI’%%OY 196 of

t he American Wil of hargubindeoorgemjsnas - 25, LA. J r

15 Although 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 strains are then able to reproduce
unmmpeded by the use of known antibiotics. Thus, there is a growing
concern that wide and uncontrolled use of antibiotic 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

mapproprate 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
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 Environmenfal Isolates™, 100® General Meeting of the American Society for
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Thus, there is a need for an anti-m crobial corrp05|t| on that is ef ecuve
against a vide va-iety of mcroorganisns for |ong periods of tinme and

whi ch can be used safely and conveniently. According to an aspect of the
invention there is provided an anti-mcrobial Jo conposition conprising
(i) a. first conmpound having a surface tension of from20 to 35 n¥V m at
20C, (ii) a second corrpound having a-surface tension of from8 to 14 nN'm

at 20C and sel egt nes, 150 | eact hi n anes, and. m xtures
thereof, (iii )e]c (fggmt{ Qg]nilfi‘ Gro%’ray%aa&e?ﬁe‘éﬁd i%ri)’)d!l )sc“'-ﬁ'ocl’ afm"‘glol vent,
wherein in use {dieiGORPOSEHLI0FoAGhST (SO0 SHRM daabh. ¥331&5§¥§Qu4td]ﬁliror et i on-
of m.crobial colonies on or, at a surface. The anti-mcro conposition of -

t he inventi on: -‘i’i@?ﬁ‘h@fhl leﬂmf eCtiharel aMdciingordds thi t HoserimnadSeddetge Rk

m cr oor gani nt ;;q the anti-m crobial conposition of t he

i nventi on works Oblﬂf”a\r dﬁ%g ‘4 suff ace to which nicroorgani sns are
substanti‘aj y; prevented fromadhering and attaching. In other words, the
conposition of the invention substantially prevents the occurrence of

stage (i) of thEbj fid i 2 hesdas: of apf86ESBial PRiSHoNE ?Sthtajf'@*t Eﬁ%ﬁu

m cr oor gani snms cannot. thén 25 multi ply and form bio 'S thought 4
that the surf adgamstomvdéd vegelyhef antioenrmsmbifal lamrpesibts wf tHipkexeat s

- adhesi on and att ‘Lnﬂl}l crog %%m due to the interaction -of two
conpounds of hi" ﬁ”?é? "6%?‘\? fxemde ‘égiuégtEB’Mhl ch have opposing 30 surface
tensi on effects. WO 02/ 062142 PCT/ GB02/ 00010 The prevention of the

formation of aj h&fdlnu%%dashggtogﬁﬁatl red cece]la%rng‘gf!éa talggﬁgt edré:tg%lom es of

m cr oor ganl B provi fes-'a s tion or.

::(r)] 2'2’ ?}r)no Pg: Ie Otnh gd’xg%(ﬁlﬁt;nnﬁ g(?dﬁ%nsbﬁﬂ‘ﬂ)' @ggs{ttc?fg)lﬁjgﬁd %\rmgaanbﬁfffden‘%nﬁoﬁdo%t s that
- from .,O to 35 mN/m at 20°C (ii) .2 second compound havmg a surface '
tensmn of from 8 to 14 mN/m at 20°C and selected from sﬂanes soya
leacthms siloxanes and m1xtures thereof, (iii) a first anti-microbial agent-and
.- (iv) a polar :solvent, wherein in use the composition acts to substantlally
B prevent the formation of microbial colonies on or at a surface.
- The anti-microbial composﬂ]on of the invention is highly effective .and'

v'orl_s with a broad range of microorganisms.

o It seems that the ant1~nncrob1al composition of ‘the mvcnuon works by
prowdmg a surface to which microorganisms are substanhaﬂy prevented

. :Erom adhering and atfachmg In other WO_LdS the composition of the
invention substantially prevents the occurrence of stage @) of the- bloﬁ]m'

' formation process.  This TOERTS that the mlcroorvamsms cannot. then

25 :mulhp]y and form biofilms.

It is thought that the surface provided by the anti-microbial composition
prevents adhesion and attachment of microorganisms due to the in‘teraction:
of two compounds of hlgh and low smface tension, which have opposmg

30 surface tennon eﬂ’ects

~3



The anti-m crobial conposition of the invention typically is also able to
break down ‘%3%' ne. that have already forned. It seens that the
n

conpositio #4423 nventi on achi eves this by di spersing th%cli"(ﬁ%ﬁ)o Oand
effectively spreading out the cell walls so as to cause themto break down.

1o The conposi Thopressntnsef gad &inidtidani di stortion of the biofilm
whi ch makes the biofilmnore suscepaitﬂiogjl gpgﬁ{;ﬁgna&mqp{hﬁi %rteég}’épd'é%asdand,

therefore, inc?Eayated endorics eftrhiceraganiinst i 4 i agents .in the
conposi tion. 1(3{?@ the. anti - ni crobi al corrpo@ﬁ’?%% aoéﬂbt%ﬁagl%?m'etﬁg\’% risk
physi cal |y di stifpte ¥HECUoM as contaamdation.ac Alenthef ta Iﬂeﬁéﬁe{a?a&ifédp L 2
surface, whi Chsahftiz??%g?& rcg that is common to a wide range o

m croor gani sns, | ncludi ncg“ Saﬂlagmcé’,lp?@ﬁgﬁhe aatidmaerobid cotdpesitivmposi tion is
effective against a broad range of microorgani snms. Thus, an advant age of
the anti-mcrobial conposition of 20 the invention is that it is able to

prevent a broakhe amganiotoliht copipRHMTSS the ?ﬁ%ﬂf‘%bﬁﬂcaﬂﬁﬂﬁg acgli@]rég tﬂt gst he

surface and, g?eélqegre, Lg&_gform ng a bio

are al so subs Qwn p nisedhdtr davel alrBAR9 - £ , the._abili of, the

colony to gr0\|év0i ) sg&sta tially reduced orr %er?ﬁgllrég'ven egée%eh}ét {he

anti - mi crobi al” "B Pb S invensi onnachievesrthiss by &@grﬁggeﬂ]grﬁoﬁ%gez{rﬁ in
g the

its control obfakgyaor | SIT5. seens that as well as preventin

growth of col on%@a?h%?gﬁ?g r‘ﬁuﬁl?)@of%m wadlsrisoad ta oanseftheinetd BreaRtd &y,

I ncr eases 10 heThel @rh¥8sid t cql.ony, . because new m croorgani sns are
prevent ed fro]r;;éltp&ir ng#psr]ogﬁl;clg Y %scgbgﬂéh@ﬁn%ﬁpanﬁiléFEBDalOfagmnbk)ﬁiin,t he
conposi ti on abendr vadet therbioflaNhRrhk shi i 02/ 062142 PCT/ GB02/ 00010
"ol der" micr ogégeafgi sns that are nor esggés glﬁ?el gqqélet%g’éﬂ’tl?r-omg%%ﬂ andyent s

t han newer on He Hsr¢asns dholbffdctivgadisSofiRe atnlﬂﬁn- re effective
at | ower CO”\?&?&S&H ons than those that are nornma ?@fgg‘&é.mgfiﬂl?fgs,mttﬁ@
conposition o &MR%enti on increases the effi cacy of. the anti-m crobial

5 action of the anti-mcrobial agents conpared to when they are used.al one.

15 As the anti-microbial composition of the invention physically disrupts the

adhesion and attachment of a microorganism to a surface, which is a feature
that is common 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
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 reduéed or
even 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

3 . . e
0 anti-microbial agents of the composition are brought into contact with
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The anti-m crobial conposition of the invention can easily be incorporated
i nto ot her w@bhghéals, such as functional materials. Wien incorporated into
such materials, these becone anti-microbial in nature and tRET&BOf/aad0 of

the 10 fornul a‘t‘#'lgn,,wi L1 be nodified so as to substantially prevent the
mi croor gani sms T om RUHEPTERISIRY thattaxemmeny suseeptitde tArmtthaticashian of

the anti-m crophgl L thkan s that,it need not conprise conbinhations

of materials that “§?‘§gﬁ>§"§ il @F&ﬁ‘é’“ﬂ%"h’é‘ﬁrﬁ&?w ang; dhereforamioreiefieotivakht

agents used inoWee adidentiafbAP conRQsiglons, are typically well known and

wi dely understood and tested anfﬂla}lm' crobiﬂsatt ﬁeerﬂqgma}ﬁ&euséf‘f i c&Bys,othe he

known anti - m cosipesitiayedt thei mvennbn fih€daddd fHae Ithans ..of. the

i nvention. Ther for?, anti -ni crobi al agents tha%ﬂﬁg%%g SwARbEICIeRial ¢ an

be used i n°t héi°HRPiof the priimicretinbagsnts anaparkd to oHenanby afe WM by 20

m crobi al agents for known techniques of sanitization use "stronger”, nore

toxic and/or little tested materials. The anti-m crobial conposition of the
i,al s that produce highly persistent

i nvention al sqRog]i- ' .nat er,

resi dues or rinsat e!sﬂg?rég?%dé? §0§]ﬁ§9 of é@e UBFREPR csaseyilydealnsogpatatedei r
salts. Thus, titer@hes nat@igat ik HERG oF) . .lopg, term hazards
associated wt hﬁ'{)he an;ji -mcr obcih;%dcorrpgfsl%lﬂ%ggef&algl’h%@hﬂ)‘@)‘é‘ﬁppﬁﬁe@mtvhe

i nventi on doe§U¢ibmaterialsfthese betdmé hatidhRebisigl ctive pathways of
the micr O% ga?il}sﬂg@ i.t controls. The risk of Bigpllrlaetg{eg@gdr)lg’e% %‘Hﬁc& E‘&nd the
devel opnent  of PEERUST N Witk rbg nenedified hepefasr ap @b\é@nﬁgﬂgwggré@e t th

efl rsI{ coﬁpound

PCT/ GB02/ 0001, i unl. kel The suyrface tension of t
is greater thaﬁc{yﬁgégrﬁ?mﬁﬁ@rgéébﬁ‘ang eRerptashing therets. preferably less than
the surface tension of water at any 5 specified tenperature. Thus, the
first conpound can typically act to reduce the surface tension of water.

The surface tAnsthen amfvanbgyef bf the CARPRURIbiP cotlfBitth i B Mggdatnogoc
comprise combinations of materials that are highly toxic to mammals. The
15 anti-microbial agents used in the anti-microbial compositions are typically
well known and widely understood and tested anti-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 contrast, new anti-
20 microbial agents for known techniques of sanitization use “stronger”, more

toxic and/or litile tested matenals.

The anti-microbial composition of the invention also does not comprise
matenials that produce highly persistent residues or rinsates or products that
25 contain heavy metals and their salts. 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



The surface tension of the second conmpound is from8 to 14 nWVmat 20C, 10
more preferqig) gpokdap™N m at 20C. The | ow surface tension of the second
conmpound reduces non-specific bonding with other conponents ®f1T/tB6/00010
conposition, particularly bonding with agueous or hydrated materials. The
first conpound i@ﬂbﬂ@hb&ﬂabl.y hydr ophobi c. The second conpound is is
preferably hydrophilic. This appears to provide a conposition that is
typically stable in both hydrophobi c and hydrophilic material s.

Addi tional ly, ophabi c first conpound typically attracts the
hydr ophi | i c se{ggﬁéﬁﬁg‘%pg’ﬁ‘ﬁ&n %‘gth&sélf% COmpeund it lgecatesiaadhapepfid@ sH4  ace
20

t ensi on eff ect sompbinsd ' ' of; properties is thought to create a

m croscopic turbrﬂigent g??g%ﬁﬂ {Bﬁg%blysle% gﬁ@pfh@/@ﬁféﬁq t@S?(m ofitwaier of a

biofiIm TPhe $meifiddieinpgehatarel TRAL, (e £ copi ¢ nmeans that it hasﬁ}é

great efficacy_ on icroor gaﬁfsms %’ut nfg?tsgé(gépgﬁﬁ(if’awi%ub&ﬁi tomeduvti | st

it is preferrc@etatace iension of veateno @ g@fg&%ﬁggﬁgfqunds.ggw%ggggd 25 -
h coft B2

conmpound is hydrophi/i it is possible for the . firs

hydr ophi lic aﬁgo¥ﬂgjéég%ﬂﬁm@bﬁbgwﬁb to be hydrophobic. Preferably, the
first conpound is a second anti-mcrobial agent. Thus, as well as
contributing to the surface effects, the first conpound also acts as an 30

ant i - m crobi alTiRg&#RE: [ ef ficacy of the second anti-m crobi al

10 WD 02/ 062132 pa/aé%o‘%*)‘%%’gfé tﬁ%g%crﬂm# %m?ﬁ?}mﬂéoﬁw § e 14 mulNtmi 0200, t he
ot her conp®nemasregirefdrablyCROS/nh 1.9 0°BY termsanti-nicrobial agent" we
mean any chenical subst ar}llge t hat ag@é)aﬁ' dtlg?e’%v& SH‘F@FS(S?%WP Singhe Feeonid r st

and second antcpnmoé‘ﬂdbt@éihcetgm;(d&ﬁﬁcimmﬁg \Xzﬁf)e{)ﬁ]?fl %gnﬁg(ﬁ{;%rtﬁa!olgyt as the
t ~on

anti-m crobi al ents) present in the conpositions o e
typically wel Foﬁﬁc‘ﬁ#‘%n anplarlbonding) veith aquesussaatyehatey rﬁ&ﬁiﬁggul atory to
e

authorities. The anti-m crobial agents generally have sone ect when they
are used al one. However, the efficacy of the anti-mcrobial agents is

The first compound is preferably hydrophobic. The second compound is

15 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
hvdrophilic second compound, so as to provide the desired opposing Surface
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 to 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 I-microbi
anti-microbial agent. However, the efficacy of the second anti-microbial

10



anplified when they are used in conbination with the other conponents of
the conposiyipnpeAl, the invention. 15 Preferably, the conposition of the
invention conprises two or nore anti- mcrobial agents. A typraH02/00010

conposition may conprise four anti-mcrobial agents. The anti-m crobi al

agents are prelgbilsy imprevedolbyr that inchusi i _ t o agsoci ate
with the other conponents of tb?::a conposi t(?;gn(??— ?g?%tgéran%&égog&%@rfoa%
bondi ng or nonqmn%“%%' bondi ng. This association brings the
anti-mcrobial agents into direct association with the mcroorganisns as
the other conponents of the conposition of the invention thenselves

associ ate w t 'BY Rge fiss ©Qial .1 Thus,, the anti 25 m ¢robial agents are
effective at | o%/’v c%ncrgrglt ?gﬁi%@&?héggﬁt i YHiTEeBHARY chggueal substanpothathought

to forma chemanalesopehiotddightienisi r st and second conpounds. Preferably,
the conposition conprises at |east one anti-mcrobial agent 30 selected
from bacteriocidal, fungicidal, algicidal, yeasticidal and noldicidal 11

WO 02/ 062142 R /gB?Z/ 0010 ~agents. More preferably, the conposition
conpri ses bactelt St 8¢ seconshanizingisrotialdagmits{lereiabfiag aiftsed T@%eﬁérﬁgg
anti-m crobi alasi‘ﬂé‘%ﬁﬁ.inﬁ )Soref erabl y an anphoteric conpound, an ~5 i1 odophore,
a phenolic conpound, a q g@%@mm}@mmmom offthp devdmdiontgc0r @
ni trogen base BAIRF QFIL o) The sgeco anti-mcrobial agent is
preferably a S}t’}?‘f ag}: ant , kdlng‘ﬁvg %#5‘?%8?? Y J&BQ?%F‘??&?SF%%M gegwWatorpund.
Bot h the flPr sauthuditesc e A0t ficrbBid) [ ts nay each cqnprise a
guat ernary anmoni um conmpound. Pr ef,érggﬁﬁt?g?h%ﬂggﬁ@ﬁisgﬁ@b‘? Ct@&?ﬁd’é‘?){i ons
of the invent Ah Ueehplore oHewever,miite eficicoT HAMNe admpﬂji%%qn&)aéeundsé
phenolic corrp%tﬁnﬁﬁﬁfand]1 ni.trogen based heterocyclic conpounds i d

anti - ni crobi af & ‘Whep they are used in combination with the other components of

the compositions of the invention.

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

microbial agents. A tvpical composition may comprise four anti-microbijal

agents.

The anti-microbial agents are preferably of a polar nature. This-enables
20 them to associate with the other components of the composition, for
example by hydrogen bonding or non-chemical bonding. This association
brings the anti-microbial agenfs 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

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

11



Quat er nary amoni um conpounds that are suitable for use in the invention
i ncl ude cow:)ounds of fornmula R RRR3RAN+X-, in which one or two of the R
groups are £ 6,2146pti onal |y substituted by aryl or optionagdycedlogsioupt ed
by aryl or a heteroatom such as oxygen, and the other R groups are the

sane or 20 diagkmtsent Mok ageféeab G oups,. Preferyed quaternary
amoni um conpounds, i ncl udeaisbenzallé'gni uma%é}?‘#%gg&? g?wrg?%g{)g‘gﬁ’g??lfié{,ed
benzal koni um Hangieide] asd otoldividdl lagbatsubst i t ut ed benzal koni um hal i des, and
twi n chai n quaternary anmoni um conpounds, 25 such as di al kyl di et hyl

ammoni um conpounds wherein the two non- nethyl al kyl groups are sel ected
from medi um aR4gl .| chain al kyl groups, _such as C3 to Cl2 alkyl,
preferably oct ye %rr%g 4 o‘a’é’&‘iff’i“%mggabﬂg Pﬁ%@f@ﬂheﬁwamhﬁtﬁnmcmppnmh,dsni n
whi ch an Rs gr @sdphbre- 2 Rk R4) contains a heteroatominclude
dom phen br o de’ beﬁz%:gkgﬁ?ggn%%doﬂ QUaLSENATE FPMOBANE| cempewdhaor i de.
u- er quat er nhypochilonity oia iRFIRR H'Ui§ec¥ﬁétte?@a/€‘ | in the anti-
m crobi al conposition include al kyl pyi dini n%lgg%{é)gﬁg 7 such as 5

cet!| pyridi nui mmm chl ori de, and bridged cyclic am no conpounds such as the
hexam ni um conpounds. . Particularly preferred quaternary anmoni um conpounds
include benzef&RETRlAntiwRiGRR R lRgRIG i preferatilylansakfagtani) mbfa?reﬂ&b(lly

-benzenenet hangnjéﬁté&tyfjé?’:& odecvl - N | -di met hyl - N-t ei radecyl chl ot de an
benzrl-d 2-C1 cr TRAMU pRERtor Brth hephiosteand swopdundt-

suitabl e for Hs&obialbBenR" i .Lon include |ong chain N alkyl
derivatives of am no gci dsn.%fligé%]l é&f}@ﬁ’héq\ESP%?@m}i@"H’é? g fmpownd.gl yei ne,
al anine and beta-am no butyric acid are preferred Particularly preferred
conmpounds incJude dodecZl beta-al ani ne, dodecy]: beta-am nobutyric acid,

dodecy! ani no-kicgerablye dheantimmirpbia) coempusitiots Tof ﬂleOinB)éni;iﬁﬁ cofilpfise one
a

"i odophor es” (\)/\r/emrrcl)er%n %otrrpl exes of iodine or triodhae w
Quaternary ammonium compounds, phenolic compounds and

nitrogen based heterocyclic compounds as the anti-microbial agent.

15
Quaternary ammonium compounds that are suitable for use in the invention
include compounds of formula R'RZR3 R*N'X, in which one or two of the R
groups are alkyl, optionally substituted by aryl or optionally interrupted by
aryl or a heteroatom, such as oxygen, and the other R groups are the same or

20 different and are C; to C, alkyl groups.

Preferred quaternary ammonium compounds include benzalkonium halides,
aryl ring substituted benzalkonium halides, such as ethyl-substituted
benzalkonium 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 alky! groups,
such as Cg to Cy, alkyl, preferably octyl and dodecyl.

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

4 2 53 pd . .
30 R% R, R") contains a heteroatom include domiphen bromide, benzalkonium

12



carrier, such as a neutral polymer. The carrier typically increases the
solubility of iodine in water, provides a sustained rel ease of the iodine
and reduces the equilibriumconcentrations of free iodine. 25 Suitable
polymeric carriers from which i odophores can be prepared include

pol yvi nyl pynol i done, polyether glycols such as pol yethylene glycols,

pol yvi nyl al cohal s, pal yacryl ates, pol yanri des, polyal kyl enes and -

pol ysacchar i des1one: @mcaplensHEppncciéatFounds i ncl ude nethyl, ethyl,
butyl, halo and aryl 13 substituted phenol. Preferred pbenoic conpounds

include 2- phsnvl phenol, 2-be yi- chl orophenol,
2=cycl opent anO(Dth%ICdEJa@m@ﬁh@ﬂ@iijm asmbRRER Ouitat U pRENG - ghi or ¢
2- pentyl phenol , 6-chl oro-2-pentyl phenol, p- chloro-neta-i-lenol, 2,4 ;-

trichl oro- 2- hyaticeliai sbrepeitornt ot | alzy Inyzidpriepy lcoBipominky,| phehoi 4o

ehl or ot hynol , |.- | ar o 2, 6~ dichloi 0-4--n-al kyl phenols,

2, 4-di chl or o- w&ﬂgﬁ%ﬁarﬂ%% *Blﬁe Ql?ﬁl’“ éwr%ar%rrbronamm s such as the
2-ben2~yl - 4-chi &Eﬁﬂﬁﬁrﬁ'%m abI e hypochlorites include alkali nmetal and
al kal i ne earth new y% ‘orites, such as the hypochlorites of Iithium
sodi um potassium and calcium O her suitable hypochlorites include
chlorinated nmsodi um _phosphate and their various hydrates. Qher suitable

chl orine cont ﬁﬁ@‘ﬁéafﬁ’r PIé fi neualepedsi APTHPEnts (omwpoaslschliachng di oxi de

and its precursors "eu as N, N-dicl\ro-!- boybenzenesul ponam de
(hal azone), b§ W5 5. dunet hyl é&ﬁ‘?“é’?ﬁ h‘ilmﬁ\h\) hhatidar i ous

" chl oroi soc i ; A het erocyclic
conpounds %(ngr%;l%gn ridine ngg\r Pé{/‘g%%ﬂvgg\“dggc 3 1%8%@?933&]? rﬁ@f@yl ic acid
hydrade, sodi tnz- C]gehmfymﬁjeagﬂuaﬁjmdmrﬁmldﬁnééld bi s-(2

pyridyl thio)zino-I,1-dioaade; triazeles, thiazoles andimdazoles.. A
particularly preferred anti-m crobial conposition conprises

Amphoteric componnds suitable for use in the present invention inclnde
long chain N-alkyl derivatives of amino acids. Long chain N;a]ltyl :
15 dervatfives of glycine, a]am'ne and beta-amino butyric acid are preferred.
Part]cu]arly prefan"ed compotnds inclnde dodecyl beta-alanine, doderyl
bata—am;mobut)nc amd, dodecylamino-di(aminozthylamine) glycine and N~

(3-dodecyla ]_mmcﬂpropv]_h cine.

20 By the term “iodophores” we mean complexes of iodine or tHodine with a
camier, such as a neutral polymer. The carrier typically increases the
' solubﬂﬂy of iodine in ‘water, provides a sustamed release of the iodine and

reduces the equilibrium concentrations of free 1od1ne

_ 25 Suitable polymenc carziers from which 1odophores can be prepared include
polywnylpynohdonc polyether glycols such as polyethylene glycols,
polyvmyl alcohols, ~ polyacrylates, po]yamldes P.olyaﬂqueneg and

polysaccharides.

30 Suitable phenolic compounds include methyl, ethyl, butyl, halo and aryl

13



benzenenet hanam ni um N-dodecyl NN, N- di net hyl chl ori de, 25

benzenenet hanam nium N-d. 0 decyl -lit, N-di net hyl - N-tetradecyl chl ori de,
benzyl - G r G b- al kyi di met hyl - anmoni unchl ori de, 2-phenyl plrenol, 2-octyl-
2H i sot hi azol - 3-one, 5-chl oro-2-nethyl -2H i sot hi azol - 3-one and 2=net hyl -
2H i sot hi azol - 3-one. sD The particul ar anti-mcrobial agents selected for
use in the .conposition will 14 WD 02/062142 PCT/ GB02/ 00010 vary
dependi ng upomubitiriedyisnohnBrferad pibhdiv ¢tdrepmonp asitdopienyiptended to be
used. The secq d con%i@nd S ref erably che @ﬁal Ig inert and has a _
structure that*"B-¥rteiteshery ’v*r SElEE Hd, “fhengpdsael.compound

can, therefore, By at rfac QLndion 5 o4l . Thi s neans
that the corrp03|t| o thgm?#{/e tﬁ)&j c%ér)l egs yllob"e?)r“]g{égr%r“éleé’ Fie second

compound i s a|cﬁh>r@ﬁ:@&bﬂ'x@ex@ﬂ aggotiithlorg 2MintdiotnEplehber Mi|nepnpongnts of
t he corrp05|t| on of the invention by means of non-chenical™ bonds and

typical |y can paetyesentiylplmdobt t@fé@tOﬂamGLde “rmn§el-dichpoiophendlt er 2&-s

i ncl udi ng vari ar}t crobl gent h econd c und is preferably
a surfact ant 61?%39 [hﬂﬂs] pr eP by aidfél @%P?ﬂ‘éﬁé:ﬁ’ Dé’i*fact—aﬁi S-or oil.
By the term’ %'?Qﬂém LN aWend g?d %ﬁ . Suitable second conpounds

i ncl ude sil anes, yet hyl ene yco di um | auryl sul phate, soya

| ecat hin and preferably si | oxanes such as pol ysil oxanes or silicones 20 A
preferred second conpound is polydi nethylsiloxane and a particularly

preferred secéndatdonppenidoriiss potipde nféhﬂylﬂﬁ?@} osngs iallostnee . eafihr Taxadipl e, - a
ol ydi nmet hyl hydr oxysi, | ox av S ) Jyom 100 to 400

Een%/J st okeé rré%/’P‘bf@y agdﬁ fP)ﬂg’ @81#?6 & 6?316% Pméﬁ@moﬁnd 25

Proferably, o ﬁ%méth%fo ﬁﬁfmgg&%@ﬂt@mﬁcmae Senib ol U, Ot e

second conpou owever o I ons are possi thin the
phosphate and their various hydrates. Other snitable chlorme containing or ‘

chlorne releasing agents include chlorine dioxide and its precuirsors, as well
as N,N—dichloro-—'l—carbbrybmzeneéulponatm'de (halazone), 1,3-dickloro-
15 5,5-dmethylhydantomn (halane) and various chloroisocyajluric acid

derivatives.

Suitable nifrogen based “heterocyclic compomnds  include P yridine
derivatives, such as 4—pyndmc carboxylic acid hydrazide, sodium .2-
2 pyndmcdnol— -oxide and bis- (7—pyndy1th10)2mo—11 dioxide, triazoles,

ﬂnazoles and midazoles..

A particulady préfened 'anﬁ~microbiél composition COIIprises -
' 'ben:.z‘enem.ethanaminium , N—dodccyl-N,N-dimcthylchloride,
' 25 benzenemethanaminium N—dpdecyl—N,N—diﬁlethyl-N—tctfadecylchloride,
. benzyl-Cpp-Cy-allyldimethyl-ammoniumchloride, 2-pheﬁy1phen01, 2-octyl-
2H-isothiazol-3-one, 5-chlor&Q;meth)rl-Zﬁ;isoﬂliazo]—3-one and 2;mcﬂnyl-

2H-1sothiazol-3-one. . : . : N

30 The particular anti-microbial agents selected for use in the composition will
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scope of the invention. Suitable polar solvents for use in the conposition

i ncl ude wat ewo 0afogakpl s, 30 esters, hydroxy and glycol esters, polyols and

ketones. It seems that the 15 WO 02/062142 PCT/ GB02/ 00010 mairasBos@by@nt

hel ps to provide a conposition that is stable and does not separate out

into its vari ou‘?rXéi%B AE3poRrthe envirdnaleapiolhidtof e”cﬁ)‘?n-&i{ihﬁ .co]ggo icfi on

i ncl ude strai g%b%ru branched s chain Cl to C5 al cohols, par? &t IF‘%’ :

met hanol , et hanol’, 5?8‘panol , 1so- propanol, n-butanol, sec-butanol,

tert-butanol, iso-butanol, 2-nethyl-I- butanol, 1-pentanol and anyl al cohol

(m xture of isorr}gs). Preferred esters for use in the conposition include

met hyl acet at e Thetdeybnd t8mveahats | acetate, iso-propyl acetate, n

- but yI acet'?t e, ﬁ:gsl(?#but yl m®gcet at gfﬂé%gggﬁ}%ﬁlcgﬁ%pﬁr&n@hgs astmchire that

(mi xture of i séHaekss, tongirtuallynyty salsfiAs e Tl lihexyl acetate and

i so- butyl isobutxérate. Preferred hydroxy :};1% gff“%& CO&P%‘F‘%(?F’BP’ theeefore,t he

conposi tion i ntYHEE a2 pefage &y daig gueeiods eof efdiy! g%mgohke%get tf’ but yl -

gl ycol acetateg I%]tpm/iltio difqéé/col acetate, butyl diglycol "aceta e, g htPF

| act ate, n-but y? actate 3¢ "hisnheRyvan cgsily be sediapgeri. et hyl ene gl ycol

di acetate, polysolvan 0, 2- nethyl propanoic acid-2,2,trineth\

| - 3- hydroxypentzl ester, nmethyl glycol, ethyl glycol, isopropyl glycol,

3- met hoxybut anthe dmeout gbmpelindi §O3RUAL gl ycol, nethyl diglycol, ethyl

di gl ycol , n]l‘g’utyl di gl ycol ,fdimegobutyl Srgéﬁ i%%ﬁ)ae Bi/é’fsﬁwléﬁ@ggWﬂblthe other

di propyl e gl SREBPOnCExts p coinpositioNUTARE ‘and diethyl ene, gl ycol

monohexyl eth rdndg%glhgt%%gupol yad; for use ?ﬁe“?‘{ﬁgeﬁ%ﬁﬁggﬁﬁfgwnr%mml

et hyl ene gl ycol" H¥sandgidpers to ahdhttendtd R , 4- byt yl ene
ke Ut ol gl

gl ycol, hexyl §gn4 - diethyl ene glycol, triethy
di propyl ene gl yccl)ll hy%g?ée o I'Eé‘?‘i?%éaé agentsuse in the conposition include

i sobutyl heptyl ketone, cyclohexanone, nethyl cycl ohexanone, nethyl
i sobut enyl ket one, pent- 30 oxone, acetyl acetone, diacetone al cohol,

i sophor one, rré&h(py$ecbndydorﬂ11ﬁilﬁmbis preferably a surfactant or oil, more preferably a

15 1 1
short chain surfactant or oll. By the term “short chain” we mean Ciato Cyy

Suitable second compounds include silanes, polyethylene glycol, sodium

lauryl sulphate, soya lecathin and preferably siloxanes such as polysiloxanes

or silicones.

20 1
A preferred second compound is polydimethylsiloxane and a particularly

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

centistokes may be included in the compositions of the invention

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

sec ; i
ond compound; however other proportions are possible and lie within the
scope of the invention.

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

30
esters, hydroxy and glycol esters, polyols and ketones. It seems that the

15



16 ethyl propyl ketone, ntihi'l isobutfl ketone, nerlipl anyl keton_, ne
ti-, > sz Hglrzone, et hyl butyl ketone, ethyl anyl ketone, rnethi'l
hexyl ' | et one, 3| | Sopropyl ketone, diisobutyl ketone, acetoR€T/GBarOGONHt ONe,
met i>>-1 propyl ketone and diethyl 1 etone, Particularly preferred polar
sol vents for 1 splvent belppdei prowvide RCtardpositio Phap a8 Qtabid a%tdbm)gsnﬁlogl ycol
and di pi opyl ene_gl ycol,,. Preferably, the conposition conprises from o 70
% by vol une o ep%a%:mg 13, Vaeus, eeroporents.si nce the pii mary purpose of the
solvent is dilution virtually any proportion of polar solvent is believed
to be possible Wthin the scope of the invention. .-An especially
preferred ant Prefesieghi] kL i prises 32 % 15 vol yne of a

m xture of benlzae__neget bgd;l}é?ngﬁg%k 1@3]8%%@ s Qsﬁﬁond}l}fél“ﬁ%lsgﬁﬂg@ﬁ% ranched
andbenzenebet khata" () ntour@y- ditvddols. | g 1~ Na-_ tzt yl eHori de .(233:1),
6.0 % by volune of a m %of benz’y?z}%(lﬂ,jtaﬁé éné\tﬂanél, ARASD PLopanol, it

al I'yl di met hy| PERR#6h| @nbwiroel, decabutaohhesti-bbhend! iédbhlanch- %-Eﬁ%l- yol ume
of 2-octyl ZI&%{] otpi a?01-3-one, 16.0 % by volunme of a mixture o
5-cliloro-2- %{;‘Psz‘FP‘F 80e); ansamy] aleehal{enixtute etfliydmatd)i sot hi azol - 3- one
(3:1),1.0 i oby volume of a blend of pol ysil oxanes and bal ance by vol une

| sopropanol . Another especially preferred anti-m crobial conposition
conprises 32 Fre I f:aam .of benzepenet hanani ni um

N dodeay T NNt et byl ehl o g, in” e EbitpGisiBlon 1HRRR" ety Geetate, ettyl
andbenzenirt atata) i-prapyl dastaste - MRUSbORL brfl, LGSR 08 Buty

(2.33:1),6.0 % by volupne of a mxturé o

Cl6- al | yl di mettffdtCantfohntyiuivetate,demyhdctaph gmjttnke gl is(,,%-egsp, n%@féﬁgn

vol une of 2_O§ée¥4{é2i+h&sﬁéhi zol - 3-one, - 16.0 % by vol une of a mxture of 3D
_ 5-chl or o- 2- et Tyl < ZEDT g 2ggBte and isecbutntiispbuitratel - 91 - 150t hi azol - 3- one
17 (3:1), 1.0 % by voh ne of TGl}'dim1]' | Ilyd G ,'siTtoxane and bal ance
Ca' vol une isopropanol .

Preferred hydroxy and glycol esters for use in the composition include

15 methyl glycol acetate, ethyl glycol acetate, butyl glycol acetate, ethyl
diglycol acetate, butyl diglycol acetate, ethyl lactate, n-butyl lactate, 3-
methoxy-n-butyl acetate, ethylene glycol diacetate, polysolvan O, 2-
methylpropanoic acid—2,2,4-uimeth}-'l~3-hydroxypentyl ester, methyl glycol,
ethyl glycol, isopropyl glycol, 3-methoxybutanol, butyl glycol, iso-butyl

20 glycol, methyl diglycol, ethyl diglycol, butyl diglycol, isobutyl diglycol,

. diethylene glycol, dipropylene glycol, ethylene glycol monohexyl 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, methyl butyl ketone

16



?not he especially preferred anti-mcrobial conpo ftiAQ|l coma ses 3.U 5 by
vol ume of a m xture of benzenenet hanam nium N T-dodecyl - 154 NN-

di met hy] chl ori de and benzenenet hanam ni unN-dod_cyl -N. +~-di ~, et hyl 1-

tei zadecylcliloride 5.0 %by volume of a mxture of be] yl-Cl2- CG

a] Lyl di met hyl - ammoni uncthl ori de and 2 pbenyl pbeno] (2:1), 12.0 % by vol une
of 2-octyl-211- |$ojt hi aigl - 3-one ?Pg 2( vol ume of a m xture=of- ' 1D

5- chl or o- 2- et hy StRPS B! & “@%ﬂ&%}hﬂ 2m dstenizazokiBrlone
(3:1), 1.0 %y y@émwpa o, 8ihid of \.ance. b vol ume

di et hyl enegl ycoI A fu@{ hzhbegg[g{:?at}%?éy)%l:’\!a Qﬁ’l] GBi ‘&%T'?ctf‘?rposi tion
conpri ses 6 1@181919I0M6)Luw aliisabwiikkaiome, afcamﬁﬂmﬂﬁﬂmflﬁﬁ*ﬂ@ R 1h+

N- dodecyl - H@/I chl OJ’I and

benzenenet hanan?‘i’I nﬁ 11@0% -- drri et hyl - tetradecy] chl ori de
(2.33:1), 6.9 %by volune of a m_ e of benzyl- Clr '

Cl5-all,}' | di et hyl - ammoni unchl ori de and 2- phenyl pbenol (2:1), 105. 0 % bz-

| f 2-oct A 3 9 f -20
vol une of 2- octBicily yaifad gk @0t 3f: ulh By oL Be0lica X ge o

5-chl or o- 2- et hyl -2H-| Sot hi azol - 3-one and 2- et €one
(3:1),1.0 %y vétnRpEndfdiehrongyos! pdyisotanegyesd. bal ance by vol une

i sopropanol . Yet another especially preferred anti-m crobial conposition
conprises 6.0 25 %by vol une of a mature, of benzenenet han

m ni unN- do. dec

benzenemnet hanaﬂr‘?\% 8@%‘@{9&% gﬂpre%‘r‘iﬁo%l F%t7paée@y]"@MQP|@ethi 33: 1)
6.0 % by volpumgobt selv xzsmrﬁn&ft Ry C

C16- al Lyl dunet hyl - ar nﬁrir%nl unchl ori de ana %glbpﬁg% p eno lv%% 13) dﬂf@o@ % by

vol ure . of 2- octWrrualralyspopirtzniof pobmeplva 1@ Véliayed o) BE® Rk Hiadre of 30
5-chl or o- 2- net -2H-| thl azol - 3-one and 2-net hyl- 2H—| sot hi a’>o -one
WD 02/ 062142 P Bli‘@ﬂﬁ?% 1), 1:0 % by volume of a blend. of

pol ysi | oxanes and balance by volune di propyl enegl ycol .

An ﬁaPECIﬂ.uy preferred anti-microbial comp6sition compmsps 32 % by
15 volume of a mixtore  of benzenemethanaminium N—dodepyl-]\' N-
mmethy] ch]onde and benzenemethanaminium N-dodecyl- 14> J-dnmethyl-N-
tet‘ad:c;)lch]oud° (2.33:1), 6.0 % by volume of a DJ}""[IIE: of benzyl-C,,-
ClD-aﬂ'yldlmeLhyl—ammommehlonde and '?—phen* ‘Tohenol (2:1), 6.0 % by
volume of ')-octyl-?H-lsothla.,o]—:v—one 16.0 % by volume of a mixtore of
20 5-chloro-2-methyl-2H-isothiazol-3-one  and Z—mcLhyl—” 1—1soﬂ11azol-3—one
(3:1), 1.0 % by volume of 2 blend of polysiloxanes and balance by volume

1sopropan],

Another especially preférred anti-microbial composiﬁon comprises 32 % by
25 | volume of a mixtore of benzenemethanaminium N-dodecyl-N,N-
dimethylchloride andbelizenem'eﬂlanamjniumN-dedecyl—N,I\I—dimethyLN-
tetradecylchloride (2.33:1),.6:0 % by volume of a mixture of benzyl—Cp—

- Cyg-alkyldimethyl- ammeoninmehloride and 2—pheny1phcnol (2:1),6.0% b
volume of 2—oct)r1-2H—1sothlazol-J—one,- 16.0 % by volume of a mixture of

3D S-Ch]oro—2-methy]—2H—isothiazo]—3—_one and- 2—mcﬂ:y]—2H—isoﬂﬁazo]-3—one

17



According to a further aspect of the invention, there is provided a 5
formul ati on conprising an anti-m crobial conposition and at | east one other .
functional material. Suitable functional materials' include plastics,
fibres, coatings, filnms, |amnates, adhesives, sealants, clays, china,
ceram cs, concrete, sand, paints, 10 varnishes, |acquers, cleaning agents
or settable or curable conpositions such as fillers, grouts, mastics and
putties. The pBast 1.6k imyvdiene it pdyGorandydoryaioraireens bagtabsband ol ded
plastic parts. .Suitable iastlcs materials may be prepared from pol yesters
such as 15 pofSEFhyiERR I’tpc’rephthalate, pol ybut yl ene terepht hal at e, »
pol yam des such as Nyl on, polyim des, polypropyl ene, polyethylene,

pol ybutyl enes, pol ynet hyl pent ene, pol ysil oxane, pol yvinyl aIcohoI,

pol yvi nyl acet atwgther etfryiBn erafenyd acéﬂai"mquiodqmﬁmgﬂombbmpﬁdﬂ 5.0 %

pol yvi nyl i dene chl?rlde epoxy, ggllc angﬁgolycarbonate ceIIuI05|cs
cel i ul ose acethdt &0 yétyr@hé“EQoaé amppyy) eaodspa-iddt hy |

eyt gL aﬁ%b&%gg%ﬂa%&ﬂ g LSRR Rty

pol ypheny] ene t@&ia@@ﬂﬂmldwh%aw) en® Subj vdRun B YRHERILBL beRXiIde,
pol ysul fones, liquid crystal pdlyners and fluoropol ymers, amino “resins,

t hermo pl asti &3 ;-aByEisediydrsymonirbelsride eid 29hshylpkone] {0t 3di 204 rpber 25
and acrylonitri]e butadi ene_rubber, pol yacetoe;l (pol yoxynet hyl ene),_and

bl ends and cop§hyReeis-echdrdbisotazaindtons 649 G’obﬂb?"i’]@m@; fﬁéiﬂé?ﬁtﬁ&’ﬁicr obi al
t | t L, th . mat f

cxampe. | oB st R Eo AR, B L R ot er

curtains, - mat $3. 1PN KU IVEEEOYLE mendlo%p\egsga! 262144 1%%@392{;9&%}9 tapﬁ

packaglng, gasket's, waste contai ners, gerieral purpose containers, brus
handl es, spon@mhylmgiyc;olvacuum cl eaner bags, insulators, plastic film
i ndoor and out door furniture, tubing, insulation for wire and cable,
A further especially preferred anti-microbial composition comprises 6.0 %
15 by volume of a mixture of benzenemethanaminium N-dodecyl-IN,N-
dimefhylchloride and benzenemetharaminium N-dodecyl- N N-dimethyl-N-
. tetradecylchloride (2.33:1), 6.0 % by volume of a miztore of benzyl-Cir
: Cl5-aﬂqudimctﬁyl¥ammonjumcbloﬁde and 2-phenylphenol (2:1): 16.0 % by -
volume of 2—oct)71—2H—isoﬂliazol§3—one, 32.0 % by vohmne of a mixture of
20 5—chloro—;’Z—meﬂlyl-ZH-_isothia.ZOI—3—oﬁé and 2-methyl-2H-isothiazol-3-one
(3:1); 1.0 ‘% by volume of a blend of poylsiloxanes and balance by volume

isopropanol.

Yet another especially prefe;red anti-microbial composition comprises 6.0
5 % by volutié of a mixtore of benzenemethanaminium N—do&ec};l-N,Né_
dimefhylohloride and benzenemethanaminium N-dodecyl-N, N-dimethyl-N-
tetradecylchloride (2.33:1), 6.0 % by volume of a mixture of benzyl-Ciz-
E C,G-alkyldhneﬂljfl-mnmoniumchloﬁde and 2-phenylphenol (2:1), 16.0 % by ¢
volume of 2-octyl-2H-isothiazol-3-one, 32.0 % by volume of a mixture of '

30 _'5-chloro—Z—methyl-QH'-isotbiazol-B—one and 2-methyl-2H-isothiazol-3-one
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pl unbi ng supplies and fixtures, siding for housing, liners, non-woven 5
fabrics, kiwoheneamzr bat hroom hardware, appliances and equi prent,
countertops, sinks, flooring, floor covering, tiles, dishesPCE&R3IpeI10

belts, footweas.qi i ots,.sports equi pment and tools. Suitable
fibres may be gjré%glf 2% f%ﬂ&ﬁgﬁgft%%?%@s'?@m]é’ﬁﬂsmmmdﬂﬁTam SRRAE
pol yol ef i ns, pdipf@lb}k]ygh@gl%olpol ypr opyl ene, pol yam des such as Nyl on,
acrylics, viscose, polyurethane, and Rayon, polyvinyl alcohol, polyvinyl
chl oride, polyvinylidene chloride, polysaccharide, and copol yners and
Bl ends thereof, 15 Fornul ations conprising the anti-m crobial conposition
and a fibre as“FREImBG et iaoMaitheraspéal offtthe ke g% De used i
applications ?1@1 . mattress cover pads and fi PI I'ny pﬁ‘el IIEV\PE‘B’\}@‘?(S a

u - - N . ! . T,
sheets, bl ankzﬁ’s, fz}%}f)é}?qlppmflag ancgitt-mscrabihl poposkionCafd & [8Sst &{?a& Lies,
carpet and carpatisghl@¥s; ru9s, upholstery, table cloths, napkin o .
W pi ng cloths, nops, towel's. bags, wall 20 covering fabrics, cushion pads,
sl eepi ng bags and brush bristles. The fibres are also suitable for use in
aut onoti ve ang%]tétrag% fl\JJEnhm stery, carpeting, rear decks, trunk liners,
convertible t ceonar nhitBEAIS. i e . e fibres are suitable
for use in umhrellas, outerwear, uni féfdégﬁgcgiag?{é?s’aﬁﬁﬁs,CQat%stﬁ\]’ma,r,
sl eepwear, st OCRFIYS, adhesiues, Heiﬁhmyclaya&hiﬁd}(ée%ﬁ?ﬂférs%ﬂ@&% 25 and i nner
liners fongjagkeks shoes, gloves and hel nets, trimfor ou 53REh PR
under gar ment s ‘as wet K9UESysRaBnEAgeats ormettableiraturAa Lhg ositidds&htp Dook
covers, nops, a€lfiPleh. | 5Ut§%5§icsr%%fs .tents, and other out a)oor equl pH‘ent,
tarps and awni ngs. 30 Coat’i hgs"s €-for use in the fornulations include
wat er - borne, solvent- 20 WD 021062142 PCT/ GB02/ 00010 borne, 100% sol i ds

and/ or radi a_tjlrgn pi;s:g'e coatings. The coatings may be liquid or powder
coatings. Sui taprasisatiaydbe ihi thesoanbf A8 alnRsts! Q&Lg%%dar%yge% pﬁ?ﬁgo

resins, such . :
Parts. Suitable plastics materials may be prepared from polyesters such as

Is  polyethylene terephthalate, polybutylene terephthalate, polyamides such as

Nylon,  polyimides, polypropylene, polyethylene, polybutylenes

polymethylpentene, polysiloxane, polyvinyl alcohol, polyvinylacetate

ethylene-vinylacetate, polyvinyl chloride, polyvinylidene chloride €poxy.

phenolic and polycarbonate cellulosics, cellulose acetate polystyrene

5 .
0 polyurethane, acrylics, polymethyl methacrylate, acrylonitrile butadiene-

styrene  copolymer, aorylonihﬂestyrene—acrylic copolymers | acetals
polyketones, polyphenylene ether, polyphenylene sulfide, polyphenylene
oxide, polysulfones, liquid crystal polymers and fluoropolymers, amino

resin i
ns, thermo plastics, elastomers, rubbers such as styrene butadiene rubber

’s o\ .
and acrylonitrile butadiene rubber, polyacetal (polyoxymethylene) and

blends and copolymers thereof.

Formulations comprising the anti-microbial composition and a plastics

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

30 products i i1
P such as automobile parts, shower curtains, ats, protective covers,
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5 nel am ne fornmal dehyde and urea fornmal dehyde, polyesters, such as
unsat ur at edwvpahyeser, PET, PBT, pol yam des such as Nyl on, polyim des,

‘pol ypropyl ene, pol yvinyl acetate, ethylene-vinylacetate, pol yREWHGEBIZOW i de,
pol yvi nyl i dene chlorige“ epoxy, phenolic and pol ycarbonate cel | ul osics,

cel I ul ose acet 8PS, B3skagings @ﬁékefpolmmetctmﬂeineﬁg;rgéﬁ&ﬂ, p@%dégetceﬁ{aiﬁ%s

net hacryl at e, ﬁﬁfsﬁl %nmseri | e- but adi ene-styrene copol yner, acrylonitrile?
styreneacrylic copt%’l? PSP URESE QP pACHIEE Ghraner bagsy iterdytoed) plastiefiim, -

pol yphenyl ene bbb} B | ene oxj de, palysulfones, liquid crystal

pol ymers and f;;orog%f%/n@#}si?gf%meash%dnél d8sWader , farutice samdiceatds,

styrene but adi glnebiing bamppliasr ¥h® N | tadiene, rubber,. pol yacetal 15
gl ke SHRE B ch T b

( pol yoxymetstlyletege_), Squjt(zzhb ends and copdl yne i 2RO ven
conpri si ng >t hel2gHES,- rittonhobi ahdc batlasbii ORa oaf he _functional
material may, for, exanple, be used on wal II??%\X/%II Igoaﬁfﬂ%,s %Cgotp‘@l,lpment,
concrete, si di PYLCTIRSs isHkss Hlonging, floclu sbrvedhg e GldspiREHes %hvfzﬁér 806 20
synt hetic fi brﬁgt‘g&(;~f§15)lri C furniture, autonotive and vehi cular par%’s,
packagi ng, paper prodt g‘"@iﬁ?‘?ts)c%ﬁ?éﬁsie‘rﬁjgpmlim@todimok covers) barrier
fabrics, and glazing for cenent tile and for vitreous china used in
plunmbing fixtures such as toilets, sinks, and countertops. 25 Adhesives

and seal ants siiitabld @bf&r magebé Rrd | atj.ons incl ude hot-nel t
aqueous, sol vent borne, 100% so Fds g{l}&hﬁ%‘ld?%tl 8np86're§%]e:§cﬂ‘|‘€ i #%8Edhand

seal ants. 10 sikhpdyel¢hins) pelyetndemeaiot fopyld] 2T NG T eSi NS
such as 30 nel ani ne fornal dehyggﬂarﬁtg%urgg orm#ﬁﬁ&é&%éﬁ‘?@&?é}%ﬁ%ch as

21 WO 02/ 062142"PEY EB§FD0pAurethene, uand elaymi, ypslyeiny] PHSohs B 011291539?”" des
such as Nyl onchRR|ddi Cﬂ in&ﬁ!@éﬁro | ene, pol yet hyl ene, pol ybuf;&fe e,

pol yrret hyl pentene, Er% 3‘%. %,%BP Gi Melysacebands, potyvopylyases aied

et hyl ene- vi ny bhgds #ieof

15 Formulations comprising the anti-microbial composition and a fibre as the
functional material may, for example, be used in applications such as
mattress cover pads and filling, pillow covers, sheets, blankets, fiberfill for
quilts and pillows, curtains, draperies, carpet and carpet underday, rugs,
upholstery, table cloths, napkins, wiping cloths, mops, towels, bags, wall

20 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 umbrellas, outerwear, uniforms, coats, aprons,
sportswear, 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, mops, 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



pol yvi nyl chlorides such as plastisol, polyvinylidene chloride, epoxy, 5

phenol and wolagpasippnate, cellul osics, cellul ose acetate, polystyrene,

pol yur et hane, acrylics, polynmethyl methacryl ate, acryl onitri P€T/GB02/00010
acrylonitrile-styrene-acrylic copol yners,

but adi enest yr epe cog%lx r.. i |

acetals, pol yk8PHKed V0sesplife spiiareradiation, cyrel oqatiegy.| eTige sbhfihglemay be

pol yphenyl ene | ul fanes, liquid crystal polyners and lo

f 1 uor opol ynersgﬁ?ﬂfee?r@%%ﬁoggggﬁst oners, rubbers (including styrene

but adi ene rubber, acrylonitrile butadi ene rubber, CR), polyacetal

(pol yoxynet hyl gn.e)61 and bl ends and copol yners thereof. Fornul ations

conpri si ng t heSanable woating, #lnEoHAPRint;l sjive or .15 seal ant as

the functional material 1?rrgwsfly, for exgnmﬁflg@sglggﬂgégaﬁgﬁgﬁ{gmonﬁWaé? &S of

wood and plast Pelamingo Sprealdehyite savd sufear femnaAadtisydel | SlyesttpOd sy HAPSL .

cardboard, rubber and plastic, glazing for w ndows, Qrguliy, séafaﬁ?s Tor

pi pes, adhesi vE&atWatad-pelyestsry FREIPHT, rpplyamides aushf oy Nydop) pal9ssfdes
ction, 20 Fornulations conprising

bat hr oons, sh kt chens, .and constr

the anti-nicr 8%@2? rogﬁ‘l rfctpnf)és E’P?%’dngﬁ&e@r%ﬁﬁﬂﬁnﬁmnylmm pelyvinylccldoeides and
or grout as t hsolfiiglidend! cHIGLE | y.r.fon. ex l.e, be used in toilets,
sinks, tile, ﬁﬁi ngl, st uccco,&%l gé?)g? phepolic; f’?@p&l}’%rgpﬂﬁtj’ecéﬂﬂdoswﬂerage
pi pe. 25 The uigsecr abdtale, C Sty RN [ -nto a ver | de
~variety of functional conpouﬁ%glyfﬂgr tﬁecégxgﬁgg@%i nrhgc?yfégﬁﬁt rB%lﬁ'F‘H%hE\ng
constructi®dn TNAdaSHHates. avhdomiatilerbutallicnbatavhs - HopbBRh&! Céb?@l%?;?}ﬁﬂ n hay -
be varied acc%?r%i n%rri[ﬁ]g the particular functional conmpounds an e hunber
and nature 30 it ¥ gSPREEIHS.e ashtals, n pohikeprares] cpdlgphénylens OBfer,

conpound or 2 PCT/ 2/ 00010 environnment in which it is

usgg. %l%eﬂ%e@n@ g\ﬁﬁde, po?pr cnylene oxide, polysulfones, liquid crystal
polymers and fluoropolymers, thermoplastic elastomers, rubbers such as
styrene butadiene rubber, 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, industrial equipment, natural and

20  synthetic fibres and fabrics, furniture, automotive and vehicular parts,
packaging, paper products (wall coverings, towels, book covers) barrier

+ 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-melt

aqueous, 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
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The formnul ation preferably conprises fromO0.1 wt%to 5.0 wt% nore

pref erabl ywig @gsPed t0 4.0 % even nore preferably from0.5 w%to 2.0 5
wt % of the anti-mcrobial conposition. The anti-mnicrobial POmME®BS2/LQ0 i S
hi ghly effective against a broad range of mcroorgani sns even when it is

conbi ned wi t huapasuraded fpolyesten RETRPET aholyh@iddsOMi mulati on of
the invention. The farmnmul ation can, 10 gip))t |yonzlil ISy,éllk eagglgyli&éé P%l%’éfné face.

The fornul ati BRbpreRylsRs, | oriplyethylenant i - polybabylehe,act imm&hﬁg%ﬂteﬂgy and
danp condltlogg{kﬁl %F}gﬁ suriﬁce)a ic{q%gLed or .in which the materl I's”
conbi ned. Thi PR PP VAN o A tiI’@b’Vl@}’la@ﬁatesucﬂmybfﬂfe-ﬁmyM&tatg,lhe
surfaces and g S W r t, the rapjd_ replication_of mcrobia
speci es and, Phﬁgwugmdarin%?ga ‘;@praesd&iﬁsqsﬁie PPLW’E“H? engs chderideri epokpn and
i nfection.5 Thphawii -antdC ey cHirb &40 O Fel iy itk dS e thrqough nost functional
materials in V\ihi cqhi t ipgmi' ncor por’a?gyh?dr%létshegagdrlﬂ%f a?‘feg?\'%: oPObistyrene,

i nvention. ThPSyPEctdame, t o adiglips,esenpelydhethyhhdthl teri and.oils
and nol ecul e Otf short chain 20 | engt ﬁ y:ﬁfrll o%xgrﬁt%%raégﬁt ai bﬁ‘f’?“r}nb%i lity,
t he surfactan “ﬁé‘?@ﬁ%ﬂ@leanéomlb@erpr eiceylahityilehstyfena-gaiyien EhRignlenot h of

no greater th . anti-mcrqbial conposition tends to m'grate dcross
a concentr at i%dr%taq%r a§?’§r“iet%’ ¥henvlens setheace polyghemjdeies isalfdahi ch

it has been llﬁlé‘rﬁfl at Thi.3¢.) imlar tq the behaviour of

pl asti ci ser iﬁ%%l yms?lg O%‘g?‘?i th‘élféﬁ@‘?‘?ﬁ’cfﬁwgl ebffidsi pobmmensd thé
formul atiidn tyworopblyméregi thek@opRishs Ol LAt o _thei r conponent parts when'
t hey have been in chr?t]i ngous ggﬁﬂtsg;éﬁt %\'l/\ﬁ&ﬁné}/gt eph? o1 | g’ﬁ’gﬁ%‘ﬂf‘&aﬁtﬂﬁ%eto

ei ght hours. btiedignei -mbbembi airylRitaits | Gutadibnd heuBHd, -Cfl‘ﬂ;%obbab, 1
conposi tion gnd. the fo Ia%i on, is 23 WD 02/062142 P 02PgeG 6
substanti al | 3{}?1383?33}:? ere); gad bisnels sindi copohnmerk therebat i on have

di ssociated into their conponent parts. The conponents can then act as a
carbon source or nutrient for many species of mcroorgani sns. Thus, the

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

appliances, bathrooms, showers, kitchens, and construction.

20
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.
.25

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

30 of microorganisms present in the particular functional compound or
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anti-m crobial conposition and the fornulation can degrade when s subnersed
in water, tW(ﬂz%‘éEﬂ‘? a rinsate/leachate of low toxicity and which has a
short residence ting in the environment. It is thought that gdechéAReiES
have a | ow toxicity because the anti-mcrobial agents are associated with
the second conpBFAeRt wovhich itismgedi tion ] o does not readily dissociate
in the presence of water. The formul ation can be designed so that it is
stable and effective in nost manufacturing environnments. The fornul ation
is typically s I enpetatures of 200C.  1s The property of

pobi l ity of thgﬁ%rfggﬂg{ath%& h{eggr &Pmprses HaomaPd wilhlty Sfor SAYE NrloYe
washed or rin farab C " wth the anti-nicrobial conposition
during a routisﬁlfeé actrgg?‘)féfggﬁtiroggao‘?wﬁ’a meereé;mbbmmm@,wt%m 2.0

anti - m cr ol$i aIW%M%thMi&obMQBH%b%ﬂ into a sinple conventional
detergent solution or added to a "final rinse" during cleaning. The
anti-mcrobial conposition will be drawn, due to the presence of its

hydr ophobi c el ts, into the surface of the product to be "recharged".
The saniti zat i@n@%}%ﬂé‘ﬂ‘%@%]t timporation inhighty effeatiee aphigseh Yr6ad ;g@tgo(gfzd 25
W t hout the nggp s aﬁﬁﬁﬁa&%‘c achure or difficult treatnment processes.” Any
wash of f or rinsate§ containing tthe Sfombined gttt hnothep deidtioml elaterial

formul ati on ditbupedidy S6CFoniEsshaLe sol uti on and water woul d quickly
di ssoci ate into the bi odegr adab fel&goér%otﬁgnf%v OBr evilbgsIfgrmaulstionsean, 30 24

WO 02/ 062182 PEirEHDZ/ bORbPlicdtsos diffbcd. O Prd A8 RSt i s nltﬁggrt?mn ‘o

invention, there is provided the use of an an
prevent the. 8 'rPé’tCF‘bl?iabfaCélgnommdmtbfdryn‘aﬁdiodmﬁgn&og{@ 'QH%aats rface at which
it is provide aéd%g(%or i;ngtltlon}/et,a_further aspect o? the i Vet S t here
is provided the use “+WHCH the naterial is combined. This will lead to a sanitisation

of the surfaces so that the surfaces and products will ‘prevent 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
mm which it is incorporated in the formulations of the invention. This is due
to the presence of surfactant materials and oils and molecules of short chain

20 e .
length. In order to maintain this mobility, the surfactant materials and oils

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



of a fornulation to prevent the formation of col onies of m-croorgani sns on

a surface af \@9'0 éit I's provided. The anti-m crobial conposition and
formul ati on Rave # anti-bacterial to effect agai nst a w decraee/dbio

gram positive »arigwgr.aﬁ} negative bacteria. For exanple, they are effective
agai nst the fofuostdntgilyBaedisted opeei ehe stvaBo&sioRacind U .l i s,

Baci | | us cereu&} 15 Br.evi bacteri um speci es Bpgceoﬁacdédﬁiecfogggﬁéﬁgﬂ ggwe
Brucel | a abor t 48509 a{etl gBkR: thein somponemtspatsot The coutpddiehs cd7s SHIPIONES 5

aer ugi nosa 20 nella species Staphylococcus species, such as
Methicillin Re%@%ﬁgurﬁ% VFlfﬁécf@Dglmrmle@kﬁSmﬁc@brmﬁmaccpﬁu@ el es

FI avobact er i urap$pgfi 125 er.ichi a.speci es Aergnonas species The
anti - i crobi al coﬁﬁpé(:){s%’i%'[I ?loncog%g&l’%?%ﬁﬂgi aF%Bl allen geen videgrastyai when
fungi and yeasubmesswhipsiatezO / RCT/ 2/0001Q. Pepicillium
speci es Aspergillus ni 1ger s gﬁgg&;ﬁ?érﬁggééezl%%%hgﬁﬁg?WJﬂ?‘%ﬁ’cm“éthh
Paeci | omyces 3{3@@ dort Sisidente Meeh SRSV ESnment.

It is thought that the rinsates have a Jow toxicity because the anti-microbial
agents are associated with the second compound and so the composition

10 does not readily dissociate in the presence of water.

The formulation can be designed so that it is stable anci 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 diluted by such a re-charging solution and water would quickly

dissociate into the biodegradable components as previously discussed.
30
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Saccharonyces species, such as S.cerevisiae Mnilia albicans to The
anti-m crobixad o9gpResi tion and fornul ation also have activity against
certain species of algae such as: Chlorella pyrenoi dosa Pl eeDc86Hsw1o 1S
Anabaena speci %Agfor ding to another aspect of the invention, there is
provi ded a met ASEOBNNE famufiatien ripayt of the fhvdhtono Bhab is 5 hitﬁn, t he
nmet hod conpri s'bﬂga th_e. steps of (i) mixing the first co%gouing and WHek i r st
anti - ni cr obi al “agént "P§ Y e CABPOSItion) toaguievenit the f@l@l@éﬁ’orpq{ﬂ)%lflwﬁié%) dehe

m xture of firgd d the first anti-mcrobial agent, (i111) adding
the pol ar sol ver%%ﬁftaoétﬁégﬂsr%ﬁx % (@C?)P{W%écmtﬂ%ﬂ%dﬂkecond conpounds and the
first anti-mcrobial agent and (iv) agitating the resulting mxture until
a cl ear SOlStJtieRg izi_formed 25 According to yet a further aspect of the
invention, th COIlRg tov iyeled fiartheirek Jag:Tathii ugi ng .a foryul.ation, the
met hod conpri si % t he step of addigégatdﬁ:athantl lﬁnﬁ)éll’ %"T’rgllsgﬁ iittf‘%HS?o t he
f unct i onal corﬁ)ftn) fermuiation fe peavent theefutrina tioh ofMRoibks Hg%ﬁi&t&ﬂ- Pﬁf not
limted with rf&ﬁgg%g t flhe. 30 follow ng exanpl es. ar‘rﬁ STnSp%H atio
oi_'-nr-nicrchra ﬁ%@? grisprovidgd."y A conposition according to the
present invention conprisiu? conponenis (a) to (f) i.n the anounts

i ndi cat ed vvas’]g;ﬂepared: (a) 32.0% by volune of a mxture of two

ben, : al | opi um antid@icrob | B O 1), L. .

i ebenzenelrﬂret g%fnait ni ni urri\l-{i&(l)gcedcnﬁdsﬁ]?n \Jrqdéﬁsﬂgﬂé“a@ﬂpoh%% @ chnti-bacterial
‘benzenenet'Han&Mcat againstdowede/fangd/oh j | i cyl chlgride (Trade.
Name: LAGC-504ny: 10 (b) 6.0% bygvol grrfdgh J?%?Q%%&ﬁéﬁgﬁg%%h%ga?ﬁ%qo

al 'yl di net hyl - amroni untbl ori de (CAS no. 68424-85-1) and 2-phenyl phenol

inth ti
In the rati o For example, they are effective against the following:

Bacillus species, such as Bacillus subtilis, Bacillus cereus

15 Brevibacterium species

Brucella species, such as Brucella abortus
Lactobacillus species
Proteus vulgaris
Pseudomonas aeruginosa

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
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2:1(Trade Nane: Acticide 50,~; 15 (c) 6.0% by vol une of 2-octyl-213

i sot hi azol -‘ﬁéﬁﬂe iTrade Nane: A -DW), (d) 16-0% by volune of a m xture of
5-chl oro- 2- 921931 i sot hi azol - one and 2-net hyl - 2H i sot hi PERIGENANR N
the ratio 3:1 (Trade Nane: A-14); 20 (e) 1.0% by vol une

of pol ydi met hyl hydr o¥gucilliumapecicdr ade Name: PD-D); and (f) 39% by vol une
of an isopropanol blend (jsopropanol, n-propanol and water to azeotropic
linmit about 1.0 9 .S IFTEMUSIAERTr obi al agents a, b, ¢ and d were nixed

t oget her sequenti alé%dﬁé roomtenperature follow ng the sequence descri bed
above. The resulting - RIXCNRSREESY hen agitated thoroughly and the

pol ysi | oxane (e) WamsaffgfsdeRiest N€ M xture. The resulting mxture was
agitated and i sopropanol (?‘%e was 30 added. The mi xture was then agitated

until a cl&ar sol uthaecilomycedipycpad. 27 ns clea_ solution is rei~r.- ed to
herein as "Ti'L'". anple 2 Preparation of 11 -hbrrobial Conposition ("LOP")
E7 J A conposition Set&pmruw@ Specielse present invention conprising conponent-s
(a) to (f) in the gm nts indicated was prepared: (a) 32.0% by volunme of a
mat ure of to=o benZAFtRHPUICEHISperigassuch aa S.arevisiako of 2. 33: 1)

i . e. benzenenet hauagjal: --dodecy] I-1 I\, T-di nmethylchloiide and
benzenenet hanam ni %%ﬁw&l EUB | S NN di et hyl -1\7 tetradecyl -chl ori de

(Trade Nane: BAC-50m; (b) 6.0% by volunme of a m xture of bent | C
Cap- all ~I di net hyl - 15 anmoni untbl ori de (CAB no. 68424-85-]) and 2-phenyl

phenol i n1t heThatanti-mEcrbbial ‘cagepd¥aith aAG tbE eq GC) 6. Q%.by vol ume of
2- phenyl phenol ; 20 (d) 16.0% by vol une Of?ﬁigﬁ%é@&%]mtl}%ﬁ Qﬁ%wt))/agamst
1, 2- benzi ot hi $&%¥nispedes ofielgan 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 comprising 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 js 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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i sopnmpanol; (e) 1.0% by vol unme of pol ydi net hyl bydrm ysi | oxane (Trade Nane:
PD-D); and 25 (f) 39% by volune of an isopropano] blend (isopropanol,

n- propanol and water to azeotropic limt about 1.0 Anti-m crobial agents
a, b, c and d were m xed together sequentially at 30 room tenperature
foll ow ng the sequence descri bed above. The resulting 26 WD 02/ 062142
PCT/ GB02/ 00010 m xture was then agi tated thoroughly and the

pol ydi met hyl hydrox i l.oxane.. ,was_.adde . The resulting
m xture was agr APy ?Upjzyﬁ(ﬁﬂf q(t”m%%gm? (XTL”e_' fi xture was t hen

agitated until a cI ear solution was obtained. The clear solution is
referred to herein as "LCF". 5 Exanple 3 Preparation of Det er gent

For mul ati on c@“rpm;sasmgx etrerding jio tm prftsbﬁnatln’i’mgém cE@aprpUSEtjompafenExanpl e |
(i.e. D4L) 10 A (a,n% oteric ]‘%g- EI c det erg nt, such as washing-up |iquid,
having a pH &% - RIS I"tﬁ‘i“é%ﬂ”?zﬁ ter in aratio of 1 part
detergent to 25 parts of water by volune. To this solution was added

bet ween 0.5 and 2.0 % by volunme of the anti-mcrobial agent conposition

prepar ed acco(4isng@s i volxaspf £nlbxitte €f twidAhnzallbnings dilogis Bhf 64t yeness of
Anti -mi crobial Agent ~For mul ati on agai nst _ Escherichia coli, Staphylococcus

aur eus and Pseﬁaenﬂha@bené@ﬁmthﬂ@wﬂum‘\%}?ﬁw Neivoimeiayleblonsieeant b st ed.
These were a det ef Qe anaainh 2t ' 8 hoREERAE R dimethyl N-tetradecyl-chloride
(Trade Name: BAC—SOm) ;
10 |
(b) 6.0% by volume of a mistire of benzyl-Cyy-C;gallyldimethyl-
ammoniunﬁchlbﬁdc (CAS no. 68424-85-1) and 2-phenyl phénoi in the ratio |
2 I(Trade Name: Acﬁc:tda 503 ’)

15 (c) 6.0% by volume of 2-octy 1-2H-isothiaz ol—'%—one (Trade Name: A -DW')

(d) 16.0% by volume of a mixture of 5-chloro-2-methyl-2H-iscthiazol-3-

one and 2-methyl-2H isothiazol-3-one in the ratio 3_:-1 (Trade Namg: A—l'—’.l);

20 (e) 1.0% by volume of po]ydlmethyﬂlydrogysﬂo TANG (Trade Name: PD—D)

.and

(f) 39% by volume of an 1.>opropanol blend (mopropanol n—propanol and
- water fo azeofropic limit about 1.0 %).
25 ) .
Aspti-microbial agents a, b, ¢ and d were mixed together sequenﬁa]ly at
room temperature followmg the sequence descn"bed above. The :resultmg
A mirture was fhen agitated thoroughly and the po]ysﬂoyane (e) was added to
- the mixture. The resulting mixture was agitated and isopropanol (f) was

30 added. The mbrure was then agitated until a clear solution was obtained.
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according to Exanple 3 conprising 2% by volunme of the anti-mcrobial 25
agent conposition of Exanple 1, and a neutral detergent. The neutral
detergent was used as a standard reference. A bacterial culture (0.1 m) in
a nutrient mediumwas 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
m nutes. 29 WO 02/062142 PCT/.GBQ2/ 00010 E?e 4 nocul ated area was then w ped
with a test wipe doatbioeis e Nt REr8r 2 of the test sol ution to contact
the test fluid with the bacteria. The test solution was applied using

ei ther an absorbent cloth or an innoculum!loop. The innocul ated area was
also left untreated to provide-an ~ uncleaned 5 control"”, in which the

infected area was not washed or even wi ped with _.wat e bacteria

remai ni ng on tHEemgled aE@p@ﬁah@ﬁ@fg@Fg}mcﬁg@% LV\%IPBOJ%i’fhéﬁ“aT%Q after periods of
15 and 30 seconds. The bacteria remaining on the surface of the petri dish
wer e nuner at ed by to wetting a sterile swab in a sterile peptone sol ution

(0.1% and thog oy oﬁ% peRnDYREntitie canprsing densanpited,
turning the svv%\b O%f"m A0 bed over the appropriate area. The swab was

t hen returned {tag)tca(iﬁh%lain@unﬁ}uﬁxhca’fﬁWg@p@?@@ﬂut| on (5 m, 1/4 strength) was
added; and the Swab left for at least 10 mi nutes. 15 The swab tubes were
pl at ed out naki ng serial decimal dilutions, using the Mles and IMsra

Total Viable Q; 8} gg,gfu%eq@aqg%g%{f?&agqeﬁ, el ofilox S Gou eEAb ot - The

nunber of col en to be viable bacteria]

i ndi vi dual's th wiNatddesyl- e dimegthyRiilmidoantn
bacterial A rrb(é\T 72 lt':GD(‘%’PL‘%]Fat e npar ed Lt oﬂjt he ¥

benzencmcthanamxmum 14 dodemfl—N N-dimethyl- N~tc1:adecyl—chlonde
 (Trade Name: BAC-50m);

(b) 60% b}' volume of 2 mprure  of bSIIZ}T]'C]g—ng—all§7]dim5ﬂlS71~
15 ammoniumchloride (CAS n0. 68424-85-1) and 2-phenyl phenol in the ratio

2:1 (Trade Name: Acticide 5020);

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

20 (d) 16.0% by volume of 2 25%, solution of 1,2-benziothiazolin-3-one n _

isopropanol,

(e 1.0% by volume of poly&mﬁhy]hy&ro;qmﬂoxane (Trade Name: PD-D);

and
| (f) 39% by volume of an isopropano] blend (isopropanol, n—p;opanol and
| Watcr to azeotropic limit about 1.0 %). :

An*u—mlcrobml agents a, b, c and d were mixed together sequentially at

30 room temperabure following the saqucnce descnbed above. The resulting
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wat er control and the uncl eaned control. 25 The total nunber of CPUs per ni

of neat sanph@p@3scal culated for each test sanple and the controls. The
| og of the nun%er of CFUs for the water control, or the unclremmumd2zodQo

control, was calculated to give value A This was repeated for the test
anti- 30 WO 021883 4Yapeherceritatod tharoughly al the algRRshy B dh Ao AlINE, 12! ue
B. A-B = Log HI%ZLU;;%J %ﬁ é‘gt: og CFUs water or-uncleaned contror, 1% og
CFU5 test sanpl! ) et t e mipre s She aesultingamixiuis veanapigae@dp be
effective. TabbsropanolRasU). 0s{tion. Organi sm Log reduction Log

reduct i on afterﬁlg se?gﬁ- g?@%oi&%@mﬂ?ﬁei was dhemiagitatesk el 2 cdlzar coke’
1.0 >4.0 conpobitidiowadobiaimed: " PRé af coccus >4, 9 >4 9 conposition
aureu? Anti-m crobial Pseudon: onas ff’gg‘gag%g%{#gg’g?ﬂ%ﬁer&& 8y oEa a Total
viable courdt 6.8 x 10 10 b Total viable count 5.8 x 108 c Total viable
count 1.5 x 109 Conclusions 1s A 2% by vol unme solution of the
anti-mcrobial conposition gave a log reduction of 1.0 after

d >4.0 aft wh L d
an a e'Ex%%p‘iggomﬁepargHon eostI Betergent Formulation comprising the Anti-

microbial Agent Composition of Example 1 (i.e. D4L)

15 seconds -

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 detergént 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 colj, 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 5cm. The bacterial culture

30 was then allowed to dry for 30 minutes,
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. . .. - . o . - . ) . bi al
ir I chi [ 2% by vol unme solution of anti-mcro
iy o M al ggl | éOAr ed(:Jc%/i on of >4.9 after 15 seconds when tested

Pt & OBy 9 I sol uti on of ®etrGER2RIeki al
[ cus aureus. A 2% by vol une )
son vt SaBUMcue awreus, A sy yolure solut)on of ot

et ogi nosa. 5 Blamp 6 o Facrey nasnor AR bl ARG rodlial A ot ni no

inosa. 5 Exanple 5 Resistance . . . manin
.:ﬁr /liﬁlt |n n cr ¢%i e ©strpobkitionoto confacy the !téBtFﬂﬁlmalw]gpgléthgg{engiL&@ %ggn t
The follow ng fornul ati ons _conprising paint and the anti-ni

W T : agt atterdm dopleaittdlen MUFDSn et BLYMe of
10 conposi ti off° O&gﬁﬁl@p%edgﬁﬁ%&eg. 00% 1 0.50% 2 0.75% 3 1.110]8’5} 4

R L E A AR
S ) B Sl St
gypsum panet s. 'Wo i i tyween. each coat. \Wen_ the panels -
here ofy. they were SpraytorrarilE IFHE BT ofofls peup et owers
prepar ed froniPineEited afict petiods of 15 and.30 seconds.

The bacteria remaining on the surface of the petri dish were numerated by
10  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.
15
The swab tubes were plated out making serial decimal dilutions, using the
Miles and Misra Total Viable Count Technique and incubated inverted at
37°C overnight. The number of colony forming units (CFU) (taken to be

viable bacterial individuals) 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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20 yeasts) isolated fromor known to grow on painted surfaces. The test
panel s werwosizgpenrgded in a high humdity cabinet at 24C for four weeks and
the resultant fungal growth assessed visually and m croscodi@d6Bg2/00pLngal
32 WO 02/ 06214?m€ /'35802/ 00010 growth rating was according to BS3900 Part
G6. The nicro- o gant SriPTRAH IR FgIvasydwyBl. | us versicol or  Aur eobasi di um
pul lulans 5 C adospori um cl adospori oi des Penicillium purpurogenum Phoma
vi ol aceae Rhodotorul a rubra Sporobol omyces roseus 10 Stachybotrys
chartarum U ocAaBi Mot Re = Kl m Al gal Resistance Test -
Vermiculite Bed Method i smllz(gﬁllhf%r n&%ﬁ@s Wé‘éefg i‘ﬁﬁé%f&dt@m@lxm@ lom

cal ci um si | i cat&aiest sampledp coats of each fornulation were painted onto
t he panels,_allowing 24 hours drying tinme between each coat. Wen the

panel s ver € dry, they were weathered using a QUV Accel erated Wat hering
a water spray cycle. Each panel Was then cut in

Tester for 125 rS.usi ng ‘
hal f. The hal ngggéﬁg%“%‘esz@eﬁﬁea@wﬂw@miéaredacbeeffemm culite (200 g)
noi stened with water (800 cm) in a transparent plastic box with a cl ose
fitting lid. The panels were each spray inoculated with a m xed al gal
suspensi on t hrBsbleilmReqdtsi ntervals of two weeks and sprayed with water
each week. The_panels were incubated for 13 weeks at 20C -and illum nated

wi th 30 WdaylGempositipe fIupOegafisth 25 T UNET § D iNEoRPF & % P
| ux) for 16 hours per day. {The resultant |al gaglgfe&%ﬁﬂ‘ Vas 88 % o
visual ly and|nicroscopically. The nicroor ganafep1sised War e, pghlarel | a
enmer soni i  Anti-mi : A—eny .
. 1-microbial Escherichia coli® 1.0 >4.0
composition
Anti-microbial Staphylococcus >4.9 >4.9
composition aureus®
Anti-microbial Pseudomonas 1.8 33
composition aeruginosa®
a Total viable count 6.8 x 10° —J
10 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

. 2 -
N 0 reduction of >4.9 after 15 seconds when tested against Staphylococcus
aureus.

A 2% by volume solution of anti-microbial composition gave a log
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oo slscas, 50 tostoc, commne 33 v0 oxoRzLe: PoTCoozoo0ls
I chococcus baci . N
Z{J?ggogo'ﬁ'rent epgﬂ?#a odorata Results Table 2 - Dry Film eryad;ndiﬁmﬁ)t ance

t Qbserved Rating*
Co 03|t|o Nunmber - % Anti-m crobial agen
Vol une) (4 weBHBtoBoRt b ABe00 Sectik ind 29%ir( 30 oot WM &%ﬂ 3

1 2 1. 2 .00% 0(0) 10 ° c- -e ra of
% 0( 0) Vi rating

- 1.00% 2 (5+) % 5 o ng of el

panel s gi ven. é‘? E‘{F‘aﬁ”“?ﬂ‘igﬂpw Resi stance Test Conpo )

[ [ t Gowmh - -

i-m [ ImAI al Rating Intensity Nunber agen .

égt: [ (r:naf;ogl al( b;jl vol umg) Replicate I Control 0.00% 4 (50+) 41(()i1r0+)4 i gb?/OOA) '
3 ?20+) -3(20+) 2 0.75%-2(10+) 3 (15+) 3 1.00% 2(10+) 2 ( ) :

2(1 0+) 2 (104)
5 Example5 Resistance of Painted Film Formulations containing an Anti-

microbial Composition to Dry Film Fungal and Algal

Colonisation

The following fonmilations 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 hlgh humidity cabinet at 24°C for four weeks and the

resultant fungal growth assessed visually and microscopically. Fungal
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oot ' : S . e
2 PCT/ 802/ 00010 G owh Ratings
i Cet o A o e fa 0621growth cover as follows: 5 0 = No

' ' nts the fungal 3
I}Ir(r)\f\; hfllg:r?’&%g%grangh 2 = 1to 10% Coverage of growth 3 = PCI/GRO2306%0

= 71 to 100%

= 70% Coverage of growh 10 5 7

overage of o angRet | [ : resents the % cover and
Cover age of gr %‘Rﬂ’ﬁﬁ‘%‘ﬁ%@@r@mg@mm &a.ep

' : = el
an assessnent of the intensity rating, as follows: 15 0 = Gowth barely

visible to the naked eye + = Light gérgvvzgoxdie:]?;e g(rio;vtn[li _:rnfr;rr(;bi[)glnse
gg%?i E?ogﬁ)nﬁgﬁnﬁl{?ﬁ%ﬁt@%ﬁﬁiﬁég‘ ggggg%?lzblpéspfaﬁg’ﬁ?@"ﬁgs!% $ungal and al gal

I ti b:-m crebi al conpositi on was
i sation. 25 An addition of 1.0% of Afgoskdiu St ‘B on vas
?gluﬁgl tsg control the fungal and al gal popu?a [ onH{% 12 el that me

i 200010 Exanple 6
' of below 20% 30 35 V\OCQ;&_I&@&J,% H&db 189 Pl €
Eﬂaifogirglt g[:;i ggi Testing agai nst MRSA of Coil Coating %2’2{ S STr eated wit

the Anti-microbial Conposition of Penicillium purpurogenum

Phoma violaceae

Rhodotorula rubra

Sporobolomyces roseus
10 - Stachybotrys chartarum

Ulocladium atrum
Method — Dry Film Algal Resistance Test - Vermiculite Bed Method

15 Each formulation was painted onto 10 x 10 cm calcium silicate panels. Two
coats of each formulation 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 W, eathering Tester for 125 hours using
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’)
in 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 lux) 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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Exanple | 5 Coil coating panels, manufactured by Becker |ndustrial Coatings
Ltd., Li vw(p?lgdml,&ere treated with a range of concentrations of an
anti-mcrobial conposition according to Exanple 1. The paneCyGBag@ooifen
tested to denonstrate whether they have antibacterial properties against
Methicillin Resistant Staphylococcus ARieetegotd@®Fp.. 10 The panels were
coated as follows: S1 Coil coating panel, 1.0% by vol une anti-m crobi al
conposition S2 Coil coating panel, 1.5%dhpcoedusrimcildaris ni crobi al

conposition 1s S3 Coil coating panel, 2.0% py.volunme anti-m crobi al
conposition S4 Coil coating panel, 2. 50)5’»%1:%?09 D4R t8ARS - i cr obi al

conposition S5 Coil coating panel, 3. .une_anti-m crobi al
conposition S6 Coil coating panel, O%Oﬁa{oﬁ??épﬁﬁié?%feé‘l conposition (control)

20 Met hod The MRSA cul ture was dil uted T@nﬁﬁ@h?%bﬁ&}aﬂy 1.5 x 104 CFU m
with sterile deionised water. | m of this solution was placed on a coil

coating panel and was continuously applied over an area of approxinmately -5
cmx 5 25 cngglﬁgs a hand hel d spreader for a contact period of 1 m nute.
The culture was i'nmedi-ately recovered fromthe panel using a swab and was
transferred to a universal bottle containing neutralizer (1 m) and

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

and 0.1 m aITaMer-DinﬁIMFthéFR%&%@%?e%I ated onto nutrient agar, in

duplicate. The plates were 30 Tncubate 7C for 24 hours and 48 hours

S oot R DA LS AR T o T
si x sanpl es [were subjected to the safey velime)r ot ocpl . (4 weeks)
Control 0.00% 4 (40+)
1 0.50% 3 (301
2 0.75% | 2 (101
3 1.00% 2(5H
4 1.50% 26D
N 3 2.00% 0 (0) -

*Averzge reting of replicate panels given.

Table 3 - Dry Film Al gal Resistance Test

Composition % Anti-microbial Film Algal Rating/Intensity
Number agent Growth — ~Replicate 2
(by volume) Replicate 1
Control 0.00% 4 (50+) 4 (40+)
1 0.50% 3(20+) 3(204)
2 0.75% 2(10+) 3(154)
3 1.00% 2 (10+) 2(10+)
4 1.50% 2 (10+) 2(10+)
5 2.00% 2(54) 2(5+)
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5 Table 4 - Results Sample Contact tine 1 min Contact tine 5 min (CFU M)
(CFU mM) §§ %34 S2 73 50 S3 60 38 S4 55 35 S5 49 30 S6 1.1x10
2.5x10 Con? P¥A*20 Al of the test s2 ies (S| to S5) preduerd2veny
significant decreases in the bacterial count (from1l.5 x 103 CFUn) in 1

m nut e of cont@é@wfhﬁétmgml further small decreases after 5 m nutes. Total
bacterial kill was not achieved in 5 mnutes of contact. is The control

sanpl e (S6) produced a small decrease in the bacterial count (from1.5 X
rimarily due to the

103 CFU/ m ) i nph of cont me,. which may be

difficulty of recé%%ﬁ © {HECHS {'ﬁeeéup%lrﬁrpﬁéhﬁaﬁ@n@ falliwyg swabbi ng

techni ques. After 5 m nut es of contact tinme the control sanples bacteri al
count had significantly decreased primarily due to the 20 drying out of the
cul ture during the @entiNu@wewspreadi ng action on the panels. 37 WO

02/ 062142 PCT/ GBOZ/IOOOIO

Trace growth
= 110 10% Coverage of growth
= 1110 30% Coverage of growth

2

3

4 = 31to70% Coverage of growth
5

10 = 71to0 100% Coverage of growth
The second figure in brackets represents the % cover and an assessment of
the intensity rating, as follows:
15 0 = Growth barely visible to the naked eye
+ = Light growth
— = Moderate growth
H+ = 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 contro]

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

30
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The coil coatings treated with the anti-mcrobial conposition are
effective, 'Wﬁtozﬁk%ui)f the tested concentrations, in very significantly
reduci ng the level "of MRSA bacteria when in contact in an agueoB&/§B[H UM

for short peri?ds. 5 These coatings would be very effective in assisting in

the control of le acMicreliobugitaAniTestin® NakLinbO SO S'J}i} s ang simlar

envi ronnment. Exanple 7 .I\/IEcrobi ol ogi cal 'Tesgi ?1% 1z;gai nst 8 @Pﬁsﬁ\%agngana S

of 10 Food Safe PVC 94 PaRflsatlaeatedamdth wiheh Ade-mi¥ekobin C B%igabiﬁoﬂ o
fromH Marcel CGuest Ltd 4EH ), coated

Composi tion of Exanple 1E§$ne{lsl

with food safe PVC 94 | afifiki% were treated with a fornul ation conpri sing
a paint and 2% by 1s volune of the anti-m crobial conposition prepared
according to Eéagpl e |l in order to denonstrate whether they have

anti bacterial ppdpeodtites pagelsnshamMabfir&d | iy I_s{.ant, St aphyl.ococcus

Aur eus ( MRSA) .Lgarrpl es 20 S 1I@dPVC 94 | am'gr?;atrBe§ pﬁn@@swbgoﬁ%ﬂl%ﬁ.,

anti - m cr obi al “YEHRSY vieonfreatedenith aSSAnGerif @ncelhsd VE94. | am nat ed-
panel , 2% by vol une. obi al conposition, 25 0 Sl?éfigﬁmtﬂfﬁrggﬁla,

nti-mcy,
Whi te, bt hod CRPORIEOR FesROELinE Lioe Exainde | Lit cBthe Op@felf Pr@BiHehY tektey ¥, 104

_sterile deionised water and |

CFUnil with &8 2 PCT/.GB02/ 00010 _
n was pl aced on %Qggﬁé% rc‘?ﬁ?’iw&lﬁ}t@acfﬁ{ﬂliwcipenm apaiest Me@cillin
appr oxi mat el y Besistant StabRv1dsh ~ pg,ﬁi spreader for a contact period
of 1 mnute. The cul turgwwas %’sre ‘F%gg §@:over ed fromthe panel using a
swab and Wls transferred to a universal '

The panels were coated as follows:

Sl 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
S4  Coil coating panel, 2.5% by volume anti-microbial composition
S5 Coil coating panel, 3.0% by volume anti-microbial 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 cojl coating
panel and was continuously applied over an area of approximately 5 cm x 5
25  cmusing 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 botile containing neutralizer (1 ml) and maximum recovery
diluent (9 ml). 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 1ncubated at 37°C for 24 hours and 48 hours and read using conventional
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5 bottle containing neutralizer (I m) and maxi mumrecovery diluent (9 m).
10 fold Ser\ivé|02i3ki1k‘%i ons were prepared and 0.1 m aliquots of the dilutions
were plated onto nutrient agar, in duplicate. The plates weretrigsoobaigd at
37C for 24 hours,and 48 hours and read using conventional techniques. The
procedure was {er‘i@ﬁlqu@%eat ed with a culture contact tine of 5 minutes. 10
Al four sanples were subjected to the sane test protocol. Table 5 -
Results Sanple Contact Time 1 min Contact Tine 5 mn (CFUmM) (CFU M) s1
52 30 S2 . 2. S3 97. 31 S4 4.1x102 1.9x102 Discussion
15 The test sa%?g%eg%rgﬁsé%e?ﬁgdﬁ%d‘ GHbye spptaict Hoenof GenimasesAlD t he
bacteri al counsix(shimphaslwBreXs i.n .l mnute of contact tine and
further small decr?g)ses aftg%?%t%lf%{ﬂg)ssﬁa Ot[egtlpre Lrial kill was not
achieved i® 5 mnutes of contact. 20 The control sanples (S2 and S4)
produced si gniﬂ(‘]agt but smaller decreases in the bacterial count (from
1.5 x 103 CFU 139 i Resuli§ut e and 5 minutes of contact time. This may be”
ai-H-eulty-of recavering the culture fromthe panels

partially dugtothtesd [ I
oS Eo e 2 e arshe ot | STURSAASEHE
panel s. (%}mﬁ | (CFU/ml) '

S1 D) =z

S2 73 55

S3 60 3%

S4 55 335

S5 a9 30

S6 1.1x10° 2.5% 107

Conclusion

i 23T CaT iz (< S

0 All of the test samples (S1 to S3) produced very significant decreases in the
bacterial count (from 1.5 x 10° CFU/ml) 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 time the control
samples bacterial count had significantly decreased primarily due to the

20 drying out of the culture during the continuous spreading action on the
panels.

37



Conclusions 5 The PVC 94 | am nated panels treated with 2% by vol une
anti-m crow&hm&g{éposi tion are effective in reducing the |evel of MRSA
bacteria when 1n ontact in an aqueous nedium for short pepcpeso2Jiaese
coatings woul d.be Ijkely to be very effective in assisting in the 10
control of MR eo%\‘@k i

ePpingsciopatediwith tenanti-niosisléSmaH8 1S .

envi ronnent . %g{;@lﬁ 8 %t rmnation of the Anti-m crgg%ial h Fgeg{ecg?’etoat ed
Test 15 Panel’s tHE S 5&3 PARCCAHRIIORS, dR 1ok b pOdfipas]yt fedncRGE Biedbtd of O
Exanpl e 1 The MRSMOBAG&%) t. ste%c re. 20 Bacillus subtilis NCTC 44878
3.2 x 106 CFU m Pseu%gémwr%g ‘ﬁ&?ﬁ ﬁﬁbaaﬂ fiteous geplium Hrshotrpetiadsm

Met hod 25 Test panels were coated wi th pai nt/powder coatings containing the
anti- mcrobial conposition according to Exanple 1. The coated test panels

were chal ¥ end&@saedtittgsovouldibe e fRictith ' t th e
concentrati ong for.e’é‘gﬁ m nut es c'ontrgct ti msn%ﬁﬁgﬁgﬁg?%ogimgon was
pi petted ont o PHENRheRdaminationgareispitald andGi P24 Q8ZAA2nPCT/ GB02/ 00010 -
renmoved with a swab after 10 m nutes. The swab was transferred to maxinmm
recovery diluent and plated onto Standard Pl ate Count Agar, incubated at

30C for 24 hours and the total nunber of colonies counted. 5 Results Tabl e
6 - Paint Coating Panel Nunber Bacillus subtilis Pseudononas (CPU m)

aerugi nosa (CBkiimple 71 BfcRbiological Testing against MRSA of HMG’s Panels of
0 Food Safe PVC 94 Laminate Treated with the Antj-microbial

Composition of Example 1

Panels, from H. Marcel 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-microbial composition prepared according to Example 1

m 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.

S2  Control, Clear.

S3  PVC 94 laminated panel, 2% by volume anti-microbial composition,
25 White.

S4  Control, White.

Method

30 The MRSA culture was diluted to approximately 1.5 x 10* CFU/ml with
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P 73 3TNC TNG 460 15 583 41 6 TNC TNC Tabl 3'7 -aspo?&ﬁf'ng’)g' 0SS

i Nunber Bacillus subtilis Pseudonon 42
er g nosa (ChU T NG NG 2 TNC 286 3 INC 135 4300 GO 42
aer ugi nosa ( 10 Table 8 - Grey Epoxy Pol yester

RCT/ GBQ2/ 00 _ .
Pouder gay\f)no%t’%ﬁéll “’r%f&‘ﬁﬁ%‘ﬁ “@gﬁri FIF‘SQI Blibyasl pleced enda panab anﬂ%tklgmlé%ﬂxt
ror agi sa (CI% Blitd dvet kS area %ﬁ 9 3.6 4 TNC = Too numerous b atil
gg[lglglug;)on ‘5 The r esule?s SAGW &Pplf%é"_lﬁfgbférpﬁl Ar ﬁt@-lmmncr%(b?al :
L L0 1 ARATRRRof il DAl s
iti ordin
1“: g;rpmcj)is; : gﬂs?Cngmmm the panel using a swab and was transferred to a universal

) 5 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 nutrent 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 § 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/mI) (CFU/ml)
S1 52 30
S2 21x10? 1.6 x 10
S3 97 31 ]
S4 4.1x10? 1.9x 102
N
Discussion
15
The test samples (S1 and S3) produced very significant decreases in the
bacterial count (from 1.5 x 10 CFU/ml) 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 (S2 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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the surface is dry. 10 A powder coating containing the anti-m crobial
conpositionw@qﬁ@%ﬂ&?g to Exanple | at the concentrations shown to be
ere

effective is, t ore, likely to be highly effective in rgyebsiobiif
nunber of bacteria_on a surface in a short tinmescale. 15 Exanple 9

Ef fecti veness 5t eHBupguringithe obntihu eddih Qct"i(!n?é" anple 2 20 The
sanples tested were as follows: 1000 LCF: 1%%y VO u%ﬂ%@n@fiﬁ' wat er 2000
LCF: 2% by volume LCF in water 42 WD 02/062142 PCT/ GB02/ 00010 3000 LCF:

3% by vol une L@l(:mjﬂ?l ;S%ger The m croorgani sns used were: Legionella
pneunophi | a NCTC 1 i 5 Escherichia coli NCTCO001 Staphyl ococcus aureus
"NCTMB 12702 Salnonella enteritidis NCTC5188 Listeria nonocytogenes Type 1
NCTC7973 Pseudonpnas aerugi nosa NCI MB 12469 10 Method The European

Suspensi on 5TesTh¢ PrV(Emﬁlﬁﬁidﬂ@étﬁiﬁﬁﬁéls]t?@a@d%ﬁ%g%'&J%tB d under the
co ra i

fol l.owi ng experinental conditions: 1s Test Ae adirmiesebial
t enper at ure: 1¢REIPasttion @ye 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 control of MRSA bacterial contamination in hbspitals and similar

environment.

Example 8 Determination of the Anti-microbial Effect of Coated Test

15 ini 1-mi
Panels Containing the Anti-microbial Composition according

to Example 1
The microorganisms tested were:

20 Bacillus subtilis NCTC 44878 32x10° CFﬁ/nu

Pseudomonas aeruginosa NCTC 10662 3.6 x 10° CFU/ml

Method

25 i i
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 two organisms at the above

concentrations for 10 minutes contact time.

3 . . .
0 The bacterial Suspension was pipetted onto the coated test panel and
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Test conditions: Cean (0.3g/100n bovine albumin) Dirty (39'/‘I 00m bovi ne
al bum n) 20wgessygsaiqpser: Lecithin 3g/l, polysorbate 80 30g/ 1 sodium

t hi osul phate Sg/l, L. histidine I g/l, saponin 30g/1 in dil PSVCERDa@t
time: 5 mn Te ji N ation: 37C (/- 1-C) 25 Results For the test
results to be \g;gﬁn%'e@h‘%ﬁﬁeﬁtsrvﬁh géer ukle aniputss. b&?&hmbtﬁzabeumén%%c to
the bacteria arfatigngsed y utraljse the product under test. e 30
experimental test con it?ﬁl@ﬁ%@%’%l@éﬂ B@tﬁmnam&‘émdardsl)m RABE2A43r,

PCT/ GB02/ 00010 indibapabat 30°€ {2 3M Hd t . when . diluted in hard watér
must denonstrate at |east a 105 re uﬁ?@?@ﬁ&“’a‘me@OgGBﬂlm%@um@ht ed
under sinulated clean or dirty conditions and under the required test
conditions._s ble 9 - Results for 1000 LCF Test Organisnms C ean

Condi ti ons Pas Dirty Conditions Pass/Fai Log Reduction Log Reduction
L. pneunophila 4.12 FAIL 3.94 FAIL B. coli 4.26 FAIL, 4.02 FAIL S. aureus
4.08 FAIL. 4.10 FAIL S. enteritidis 4.44 FAIL 4 08 FAIL L. nonocytogenes

4.54 FAIL 4. ZOTEmelg-pain@@ddgbgosa 4.02 FAIL 3.90 FAIL Table 10 - Results
for 2000 LCF Test O gani sns an Conditions Pass/Fail Dirty Conditions

PassFai 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 N
6 TNC TNC ‘J
Table 7 - Epoxy Polygloss Powder Coating
| Panel Number Bacillus subtilis Pseudomonas
(CFU/mI) aerugimosa (CFU/ml)
1 TNC TNC
2 TNC 286
3 TNC 132
4 30 - 9
5 150 24
6 42 30
10
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Log Reduction Log Reduction L. pneunophila 4.68 FAIL 4.62 FAIL B. coli

4.76 FAIL

FAIL, 4, 5ty
5000 LaF ;T BAbIEE giney

L S. aureus 4.68 FAIL 4 22 FAIL S. enteritidis 4.72
nonocyt ogenes 4,86 FAIL 4.30 FAIL P. ageT/GBovew@id. 64

02/ 062142 PCT/ GB02/ 00010 Table 11- Results for

@Y&@Y@Wﬂﬁb@r&owwg Dirty Conditions

84 FAIlL 4 68 FAIL E.

Pass/ Fai ch Re Reduetion-eunn phila
coil 432 FAIL gé}h‘iﬂxﬁr aurleus Ba@lussybtilis. 44 |FAI [ Psendemonas tidi b 4. 92
FAIL 4.95 FA L L. rmnocyt ogenes 4.9 54 FAH, aer ugi nosa 4 79
FAIL 4.62 FALL Conclusion 5 Alfl thr e@@%‘s 1coc?e£'£$n0¥068FU 3000
LCF, failed]|the European Suspgnsion tesy at—10€fjor—atd the
m cr oor gani $ns _used. However, jalthough the sanplgs failed 113h| S strl nigent
test, they did displd& signifidant antijgm crobi alf actTvitygaganst | of
t he organi sis.—10 _Exanple 10 Efiff ectiveness of the|Anti-ni crobi al
Conposi tion] T4L" of 3 Exanple I| The sanpfes tested were as fortows {15 500
D4AL: 0. 5% by—veture—DB4L—in-wat gr .

' TNC TNC

5 TNC TNG

10

15

20

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

timescale.

Example 2

1000 LCF:
2000 LCF:

The samples tested were as follows:

1% by volume LCF in water
2% by volume LCF in water

42

Example 1 at the concentrations shown to be effective is, therefore, likely to

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

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



1000 DAL: 1.0% by vol ume DAL in water 1500 DAL: 1.5% by volume DAL in

water 2000yBAbjgsA4P% by volume DAL in water 20 The m croorgani sns used
were: Legionella pneum)phl la NCTC 11192 45 WD 02/ 062142 PCPCOR¥dL060080
ococcus_aureus NCI MB 12702 Sal nonel | a

" Escherichia coli

enteritidis NCTC518 6@823(361:3 B’r%hﬁé’ Wae ks ywater NCTC7973 5 Pseudononas
aerugi nosa NCI MB 12469 Met hod The European Suspensi on Test was conduct ed
under the followi ng experinental conditions: 10 Test concentrations: Neat

Test tenperat u?bemiﬁfbdrgéms&xs@sec'f%fr conditions: Cean (0.3g/100mM bovine
al bumn) Dirty (3g/100n1l1 bovine %um n) 15 Neut raliser. Lecithin 3g/1,

pol ysorbate 80 30g/| sodLagnoanapaahmb fistidine Ig/l, saponin
3o0g/1 in (%I | uent Cont aclt_3 tine:; of ] ncu atl on: 37C (+/- 10 20
Staphylococcus aureus NCIMB 12702
Salmonella enteritidis NCTC5188
Listeria monocytogenes Type 1 NCTC7973

Pseudomonas aeruginosa NCIMB 12469

10
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/100m1 bovine alburnin)
Dirty (3g/100ml bovine albumin)
20 1ser: ithi
Neutraliser: Lecithin 3g/l, polysorbate 80 30g/1, sodium
thiosulphate 5g/l, L. histidine | #/1, saponin 30g/1
in diluent
Contact time: 5 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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For the test results to be valid the neutraliser used nust be shown to be

non- t oxi C?Ld)ozg{ 24?acteri a and to adequately neutralise the product under
test. The expét*fmental test conditions nust also be val | pet/eBo2/dfipass

the test the oduct when diluted in hard water nust denpnstrate at | east

a 105 reduct i o P#s\haiest the pradugh evhencditwed imterd Wb@'rﬁﬁﬁddéiﬁ%‘i’é atdirty

conditions an efnt he requi.red test conditions. 46 WO 02/ 06
MUGBOTi 00010 qﬁ%@ﬁefqzre%uﬁﬁg% iR &igkle oomnt mhenTiested Qmyteni simm 8@ 2lean of
Condi ti ons Pa%ﬁ[/tfabﬁd' ] L.t lzons Pass/ Faj 0g Reduction Log Reduction

L. pneunophila 4. 64 ﬁ%&&%n@ﬂﬁ%ﬁ erﬁgu’(fS(?Fesﬁf"?%‘hﬁﬂP& 4.55 FAIL S. aureus
4.80 FAIL, 4.70 FAIL S. enteritidis 4.82 FAIL 4.75 FAIL L. nonocytogenes .
4.89 FAIL 4.72 FAIL P. aeruginosa 4.50 FAIL 4.36 FAIL Table 13 - Results

for 1000 DAL Fable O-Jesubisdol @RML.CIdi ti ons Pass/Fail Dirty Conditions

Pass/ Fai Log—Reduetion Log Reduction L. pneunpphila 6.10 PASS 5. 64 PASS
E coli 6. 42 Pgg#Organisms Clean Conditions | Pass/Fail Dirty Conditions | Pass/Faj
Log Reduction Log Reduction

L. pneumophila 4.12 FAIL 3.94 FAIL
E. coli 4.26 - FAIL 4.02 ' FAIL
S. aureus . 4.08 FAIL 4.10 - FAIL
S. enteritidis 4.44 FAIL 4.08 FAIL
L. monocytogenes 4.54 FAIL 4.20 FAIL
P. aeruginosa 4.02 FAIL 3.90 FAIL

Table 10 — Results for 2000 LCF

Test Organisms '~ Clean Conditions | Pass/Fail Dirty Conditions | PassFai
Log Reduction Log Reduction
L. pneumophila 4.68 FAIL 4.62 FAIL
E. coli ' 4.76 FAIL 4.34 FAIL
S. aureus 4.68 FAIL 4.22 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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s 6.10 PASS 5.58 PASS S. enteriti
gAgg Pfssmibq;;é;;ﬁes 6.72 PASS 6.27 PASS P. aeruginosa 5.1%8” PASEO(%O le
PASS 5 47 WD 021062142 PCT/ GB02/ 00010 Table 14 - Results GBS0

RASS A '24 PASS _S. enter|t|d| s 6. 52 PASS

6,20 PASS L] RSS2 au%’éﬁffe;' 7| S PREanditons ATS e Patlag e endghs I} Ay Tai
Or ganifsns
Table 15 - Results 200 g‘l Test
gaggl EQlSIS Dirky Conditions Pa:s?ﬁg%?e‘fu&_ BedHCL'ASQ |;0C ohgg‘?fqumogm ous
i %8 PA 7 e 7

S0 PASS 7. O FAce B el ti di s T PA3S 680 PASS  4.68 FAIL

. E. coli 472 FATL 427 FATL
S. aureus 4.84 FAIL 4.44 FAIL
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 LCF, 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 organisms.

10

Example 10 Effectiveness of the Anti-microbial Composition “D4L” of
Example 1

The samples tested were as follows:

15
500D4L:  0.5% by volume DAL in water
1000D4L:  1.0% by volume DAL in water
1500 D4L:  1.5% by volume DAL in water
2000 D4L:  2.0% by volume D4L in water

20

The microorganisms used were:

Legionella preumophila NCTC 11192
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L. nmonocytogenes 7.59 PASS 7.36 PASS P. aeruginosa 6.78 PASS 6.32 PASS 5
Concl usi on walsg& 2Pl €s, 1000 D4L, 1500 DAL and 2000 DAL, passed the

Eur opean Suspension Test at 10C, for all of the m croorganipemeGRIAG10t €ST .
Under 10 identical conditions 500 DAL failed the test. A conparison of the
results of the tests of Exanples 9Eaﬂ€brﬂ&u§5&‘i\ﬁ¢'1”@9 ¢ie conposition "DAL"
is nore effective than the conposition "LCF" conposition "D4L"

i ncludes anti-microbial agents thana@halemcalqmiraﬁs NCIMB48 799 02/ 062142

PCT/ GB02/ 00010 those included in e c r‘riOOSItI on "LCF". Thus, the
i ncl usi on of polar anti- nicrobial %&%f?ﬂe% ajentoritidie NG HE5888 | cacy of the

conposition. 5 Exanple 12 The di SSEi.‘SIt ion of the Anfi-mcrobial
Conposition "D4L" of Exanple 1 upln i 2PeYiogEnssal e TINGTEY9D! e was

conducted bo assess the differ encePééﬁdQan'ag?%ﬁ{%?%%safﬁemr&léﬁperI ment al

and control sfi(1 ces after. 48 hours
experi nment al ghgdes were coated with the anti-nicrobi al conposi tion but-

the control surfaces were not. Method 15 Eight alum niumbottles were

painted with four different paint types The paint types were Series | to
4, as set out Thal e, ﬁ ng‘g the bottles were painted wth paint including
2% by weight of the a FR5HP fp¥as t rondustedxangdre the afislldwitg wer e

pai nted with skmﬂﬂéﬁltap@bﬂ&t@%g used as controls. 20 The paint types wer e
as follows: Series 1. K Type oss (tough, durable enanel for high quality

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/1, sodium
thiosulphate Sg/l, L. histidine 1 &/, saponin 30g/]
in diluent

Contact time: 5 min

Temp of incubation: 37°C (+/- 1°C)
20

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

25 experimental test conditions must also be validated.

To pass the test the product when diluted in hard water must demonstrate at
5 . . .
least a 10° reduction in viable count when tested under simulated clean or

dirty conditions and under the required test conditions.
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counted a

j Uni 1455
nd t he

( u—u;

i1 t FABLOf i

"Pass/Faj

bsphat e

|‘tﬁ'+-GQ—S,—“

FAIL

ront A

exper| .
m gr ol rﬁjﬁrm

after 24 hour §S: efferitidig Ty .—n?%} o T o perLiental .
conpared to t e Sontrol 20 beries A2 fo gr pwt exper | nelnT:i]E lm’ avery FAIL
smal | growth ph.umnbeglogenser (€S 3T f2GYmoreryg ?%Eﬁ - l
conpared to cpatrol Series 4#: 43% nore grow h expler i ret@ , corjparBAIL,
to the contr of I~ a@ughiosm gr ow h T ecqer 60 arferpzfyhours Pse“dnmmghEAll,
aerugi nosa 25'-Seri-es—1: 50%nbre growth on experinmgntdl, co ed tgt
control. Series 2: No growth on control, very smalT growttron
experimental . Table 13 — Results for 1000 DAL
Test Organisms Clean Conditions | Pass/Fail Dirty Conditions | Pass/Faj
Log Reduction Log Reduction
L. pneumophila 6.10 PASS 5.64. PASS
E. coli
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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Series 3: 25% nore growth on experinmental, conpared to control. Series 4:
20% nor e Owed2 ¢, €Xperinental, conpared to the control. 30 50 WO

02/ 062142 PCl Y&02/ 00010 Concl usion The conponents of the BGH/GBo/eoothi al
conpositions d jhate and di e_in the surrounding solution and

provi de a car_?c?%fés)g%rc esfu&qs fgﬁig‘%ﬁ“&bl al 5 popul ations. The results show
an increase i[Megf OM RS s ClogfgantsSipon—+the—treated materjials after 24
hour immersi¢n in }‘#crlo P al trg{eﬁ.“ q‘m@l‘)‘?%digﬁ%@lh y feenditions [ | Phss/Faj
environnent in the paints ingludjhg -ant{- mcrobipl_ conpaositionjof the
i nvention co Lar ed to the cortt’g(?g gﬁgg%(ﬁ{c:ws that thpe Ia?ﬁi%)eﬁlpé?l@bi 2\
conposition . phedmgphilabl e.| 10 Exgggl € 13| LopaRaTsate—Toxicotogy—-Methad
15 Four different_surface coatings, paint sarigélgisto 4 as}\%gcri bed i RASS
Example 12, @eP@llappl ied tojal um M1 pane| sppSyatEs. Thegs were H+F§§—S .

conpar ed toWdi d not _jnclude fhe anti-njcrobial” conpoki .
20 The nicropPg@Hclfes used were E. 628 i and| PsBAGSoNas aergggnosa: ABRGS
24 hours, thESPEHT Lo nere rHised—wit-hdeionl sed water] and the washj ngs
tested using| M ¢r SUBASToct ng. Thi §¥est usks BABSGot gl umi nése@nt Vi B PRSS
Sp (a bi ol urmn%o i e hat—i—s—hd gh! ¥ esponsi-va tao the effect} of 2
toxins. In the M cro} o§% ge:'?)'st a sa 9Ie S xéﬁAﬁTsth livin®.8%cterila tPAKES
are sensitipVB. d@uiiRsPTr ESENCE Of EO%l T Tonpotfgsg—THe—xture is 4l 1 owed
to reqgulatelfor a short tinme and tb}%?esn ali htbib%;§§dirg is Ofen. 11 t RASS
presence of substances at concentrations tnat are acutety—toex-e—add-which
pose harmto mans, the bacteria are inpaired and cease to give off
light. Thus, Tahde 15 = Results for 2000 DAL,

Test Organisms Clean Conditions | Pass/Fail Dirty Conditions | Pass/Faj
Log Reduction Log Reduction
L. pneumophila 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
5
Conclusion

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

Suspension Test at 10°C, for all of the microorganisms under test. Under
10 identical conditions 500 DAL failed the test.

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” includes anti-microbial agents that are more polar than
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30 greater the light loss froma sanple, the nore toxic it is. 51 WD
02/ 062142 REoDLAEN4/ 00010 Results Figures 1 and 2 show the residual P.
aerugi nosa and E. coli biofilm recovered after 24 hours, f&ET{GRe2/00010

experinental agg les 5.respectively. It is clear fromFigures
1 and 2 that- the s%?%@??%ﬁl ?rggir)?a‘i mppsiiion gﬁ&gtemWr thenimchaosion of pskiphgs.

Figures 3 and #islobyiltabentsqyéel urface rinsates for P. aerugi nosa
and E. coli, for the egper?fr%lﬁ%%e¥ tg%l%&g;%ﬁ?lpgltﬁes%m%mp@specti vel y.

Rnnsates to for the control sanples are less toxic than for the.
experinmental sanples. However, the rinsates for both the experinental and
the control sanples showed low toxicity. Values for the effective

concentration whi % qf the _popul ation 15 suffers from sone adverse
i foot (Ecso) Cembblsy PEhe ssectaubn otion Ansimiorbial Corpbuition Aipiabs dose

50 (LD50) were not cal culable The rinsate of sone of the anti-m crobral

conpositions was sim | arExampleflegpon i@mbRaén 8 whilg control of other test ’
pai nts. For exanple, paint series 1 20 including 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) rﬂﬁ%;)gifferent results in the Mcrotox test on the rinsate.
Thi s i ndi cat es PRIC WS conevcied 4p assessothiet dififerefice He bioRH@NbidRnon! Y

has a smal | efepgt ri t oxi col ogy, which is within 25 the normal
ranget f oL angOdSCtL sexfﬁéf%eﬁ{é? %ﬁlﬁg‘g‘?%@i _a-cﬁf c’f}f_ Eﬁ;i‘é‘} lmgn!_ snts:abmeffﬁurs,iﬂ] he
ri nsate watenXi Ve et - Xi ci of. .rinsates fromthe
conpositions of the i nver)l‘?)i@on i sathlgm(%gv%%% rcgg{e}él path the aniymiowwbialt . 30

52 composition but the control surfaces were not.

Method

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
pamnted with paint including 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

dutics. Contains a preservative for in can protection

against microbial spoilage).

49



WO 02/ 062142 PCT/ GB02/ 00010 Exanple 14 Anti-m crobial Testing of Coated
Panel s St eavopapehsép W th a coating containing 0% (as a control), 1.5%
2.0% and 3.0% by volunme of the anti-mcrobial conposition ®FCTERI@e0l

were 5 tested .m crger isnms used were: Methicillin resistant staph
aureus (MRSA) ?\F&T%%'MO/%?%%%@S"W Watfd)meudlhsmaﬁsaeﬂougik@sé‘ynthe .
NCI MB12469/ 2. 9x105 CFU/ nénanlr:é‘[gpgé’dl?l at col i NC&C9001./ 2. 2x105 U m R/gt hod
15 The sel ected m croorgani sm (0oL -t ¥Y#8d medelqosiingh t o each of the

coated panels. A sheet of sterile plastic (5 cmx 5 cn) was placed onto
the mcroorg ni:smé}s\/\hiclg was then carefully spread to fill the area
covered by theIEBEsti c AdquagnadD(thhepddl &loxset was Jrocessed

i mredi atel y on conpletion of the above ?Oo?gd%a?{gﬁﬁgg{v%gf aﬁarqool‘?.rs The
plastic fi'mwas renoved and placed onto a ceramc tile, ensuring that the

surface that i contact wwth the contam nated plate was 25 ,
upper nost . ThIéE%1 g?g’é%gg% s%fr%ﬁ%‘f\’r&g@ thareaaiod ewlution, aromegedhhd iR t he

m cr oor gani smfandgt Reygha nsferred to 10 i of maxi mum recovery
di luent (MRD). A. second grm%égﬁﬁg‘fse%u?eeaettge%v@mw agd nspaayethiveth @.8% on

the surface ofl'wdea/planphate Hhifke i transferred to_the sane vial
of MRD and thg) vi al vvag al | omé%ﬁ?‘ggéw Zﬁl) BIWS Y 216 biofim that had

PCT/ GB02/ 00018°Tmey. niThet esmbting sohitédnst .| ked, The vi al
was then whighi m'xrend t hor ou h[?of or nfo“?é%%%%%@%ﬁ‘,‘ﬁ@é%tSSi%%‘@F%FWmelew(8. 1
dlutions. ysime She 3’[’59& ranenMisgaTopdlaVes]e SCéxﬁkg Tg&n%\?% es \ere
e on a u

m) was tl'l1en
élr t wo

i ncubat ed at i%ng%tga iﬂ%@%ﬁﬁwﬁ‘e prqQcedure was repeat

sets of sanples aiterty ovemight. The number of colony forming units
(CFU) (taken to be viable bacterial individuals) was then counted and the

experimental plates were compared to the controls.

15 Resulis

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.
Series 4: 20% more growth on experimental, compared to the contro].
30
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and 16 hour contact period at 25C. 10 Results The results of the tests

i i ble 16, 17 and 18. The
dert aken woé ipated panels are detailed in Ta . ,
lrjgsul ts in Tablzzlﬁﬁ%@shoul d be read as the base data with whGBR@oomSUl ts

[ ' is However, it is clear
obtai ned after and 16 hours are conpared. is , 01 _
fromthe vari atcl%gﬁmls{sbnt he results that recovery of the contam nating
organisns is not entirely consistent. Table 16 - Tine O mn (counts Eego
plate) Sanple 1.5% 2.0% 3.0% Control MRSA 99 79 131 102 116 100 11

' - 9127 T.
1 107 80 122TEe conlpontfs ABthéLiitilhdc .108.. 138 86 69 .
éxoerugi nosa 1003 SO Ao Qe diitorob Bl chbib ilioh s it tats gndabsetvan

. . : . - | e

021 062142 PCT/ CAEINIMTBIsDbioh andprevidd andatbbi Al BS B! AL SFTP!
1. 5% 2. 0% 3 0%, conteol  MRSA 9 1 0 79 "16 0 0 66 84 &
o1 : Populations. The results show an increase in growth of microorganisms on

the treated materials after 24 hour immersion in microbial broth. This

indicates a more nutrient rich environment in the paints including the anti-

microbial composition of the invention compared to the controls and shows

that the anti-microbial composition is biodegradable.

10

Example 13 Low Rinsate Toxicology

Method
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 The 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 is.
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4 ‘1 387 12 ’2 0O 70 P. aeruginosa 18 4 5 103 11 14 90/9; 0;6318%SC|o|n!trol
Tabl e 18 -wb ##eifazhours (counts per plate) Sanple 1.5% 2. H:lT/GBOmle(EZ 5
I\/gSA20065 10044 00051 E coli 00039 000 :

[ The results in Table
[ 00059 0O0O0SG61 sOoncIu5|on_ :
i?rgﬁg\?votsﬁa? Q{eef/égﬁgafter 30 m nutes contact, the an_tlbact?arlﬁ: ﬁgeggugzs
the anti-m c,robi al conposition is evident. The consistently g

[ t this. In 10 addition, there is a
obt ai ned fromthe control panel suppor 05/ 062142
si gni fi cant gb‘ﬂ%ﬁ%nk@ndewBbWtﬂm eevidisl Pr fd&ﬁﬁg%ﬁﬁ}gdaﬁ?i @’@C 18%‘ o
P(" T/ GB02/ 00010 gar&el containing 1.5% by vo ume
conposi ti on ahgrovered after 24 hours, for the experimental and control samples
5 Tespectively. It is clear from Figures 1 and 2 that the biofilm formation is

greater for the control samples.

Figures 3 and 4 show the toxicity of the surface rinsates for P. aeruginosa
and E. coli, for the experimental and control samples respectively. Rinsates
10 for the control samples are less toxic than for the, experimental samples.
However, the rinsates for both the experimental and the control samples

showed low toxicity.

Values for the effective concentration 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 results 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 include anti-microbjal agents.

Thus, the rinsate has low toxicity and is safe.

Low toxicity of rinsates from the compositions of the invention is highly
desirable for the environment.
30
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fromthe test panels containing 2.0% and 3.0% by volune of the anti-

m crobi al owoResEd4PON, again supporting the antibacterial effect of the
conposition of the invention. 5 The counts detail ed in Tabl BCT&B42/6Gmo0 16
hours cont act  Bks@pRnNplor i1 tihnbagt er i effect._ c. the anti-mnm crobi al
conposition alt hough Pﬁe%golﬁgﬁrggga%tﬁﬁﬁy%\ﬂtﬁoéﬁﬁtl?%lel&i gures suggest that
there may have been a drying out effect during incubation. 10 The results
denonstrate th qte {ehe@%nti’&m crobial conposition of the invention confers
an anti bact eriaicebparals. with aheoatagetomamin 0, (& ¥i e t, &ffective
kill at an incé @%I n rafe 2. 0% by vol une ogr1 gr gﬁgr&g@b&mqu’

anti - microbial™ ds VPrERe dntics entignisseleiat icetippsition 6F )E}?ér%ﬁag gfée
first anti-sm cegljal agent having a surface tension of from to‘é’ 5
m\/ m at 20C and sel ected from (a) a quaternary anmmoni um conpound havi ng the
general fornula RIRZRBRANX- in which one or two of the R groups are al kyl
substituted by aryl or interrupted by aryl or oxygen and the other R ’

groups are the ecroorghinishey esdd wepd are C, to C4 alkyl groups, (b) a

di al kyl di met hyl anmoni um conpound wherein the two non-nethyl al kyl groups

are selected fromal kyl groups conprising from8 to 12 carbon 10 atons, and

(c) a benzal kcl\%@m.ﬁal ide or an_aryl ring substi-tuted benzal koni um hal i de;
0

(ii) at |east one dolbESistanataph auyens GVIREXgn eNGTC hiesssor. 3% HBEEUGRSi on of
(

from8 tqoldpadhds 0C (iii) at |least one polar solvent; and (iVv) at
| east one additi onéﬁ&%%st?- BPﬁ%i al agent; 15 &@mmﬁ@m@moﬁ@m/m]

conposi ti on adssheidistgntially to reduce or c the forgmation of
m crobi al colonies on or at a surface to whi cﬁ‘qﬁ{g{wgﬂﬁ)g&Mppl i ed.

2. An anti-mcrobial conposition according to Caim1, wherein the surface
tension of tﬂfetﬁgdleast one conpound (ii) is 10 mMN'm

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 transferred 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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20 3. An anti-mcrobial conmposition according to Claim1l or 2, wherein the
at |east oggf &und (ii) is at |least one polysiloxane. 4. An

anti -m crobi a? conposition according to claim 3, wherein theCHGBoJN10 25
pol ysi | oxane |f)qsej ected from Pol ydi net hyl si | oxanes, and

pol ydi net hyl hy 6&\?’5?‘1 Sﬂ%ﬂfést at the swabatwerei Wetibs@ikedOWHQfd yiQNwas qRELi ng
to claim4, ‘M\ﬁfu IR ecﬁ qﬁ ng(i)]ym | oxane is selected from

pol ydi met hyl si | OXanes ir?l‘ég y & SEEMgEn of from Cl2 to C20 and

pol ydi met hyl hydr oxysi | oxanes having a chain length of fromCl2 to C20 30 6.
An anti-m crobial conposition according to any one of the preceding clains,
wherei n the atThesstltopanbitisd : and/ or .t he at |east one
addi tional anti- m cro%qgf age(r??p%ﬂsl) ﬁa‘é;ﬂé}i ﬁ'hnﬁ%ﬁ? QMO gatrien @,garpka tes

anti - m cr oBi alanddhp pkites wnranmobﬁedgttsm@myr 09 8obfs. the precedi ng cl ai ns,
conprising at |east one anti-mcrobial agent selected from bacterioci daI
fungicidal, algicidal, yeasticidal and noldicidal agents. 5 8. An

anti-m cr obi al tiaon accordi.n any one of the preceding clains,
wherein the f |Tr'h'(sétlg%§?¢urﬁi‘¥?so‘ﬁ?ipﬁtegé’glﬁ %@h@etl“ébﬁiﬁ of samples after a 30 min
benzenenet hanagiigWBut thyl chlori de, and

benzyl - C12- C16- al kyl di COHEA%B?%OT%\I%P%%(EEOH de. 9. An anti-m crobi al
conposition according to any one of clains 6 to 8 wherein the 10 at |east
one additional anti-mcrobial agent is selected from anphoteric corrpounds

i odophor ed? pResBlis ¢ conpounds, quarternary amoni um conmpounds,

hypochl orites and nitrogen based heterocyclic conpounds. 10. An
anti-m crobi al conposition accordi ng to claim9, wherein the or each

phenolic m e hyI et hyI butyl, halo and aryl
substi t ut ed phenowglﬁhgﬁe q#aéqe qnmamaﬂh&m Tablel ai m
9, wherei n the6so17 gﬁ&hgphﬁt&p}ésﬁ is 919@81%”?6 ﬂﬁo‘@ﬁl ect eﬁ m 2 phenyl phenol ,

2- benzyl - 4- ch!bl(l)rhophenol -cyc opent ano Ibgr’i?ﬁ ? datgywithenol |
4-t- butyI pheW Gh 4he hiesults Dtnsinty | paanab, chl or heno

p- chl oro- ﬁ;? yl eno], 2,4,4-trichloro-2- ﬁ;ﬁlﬁrg}i@d?%ﬁ%&n% ﬂ& ‘*ZJ
propyl -3 l“ﬁﬂ’fé’hdlt is cheasr Gty thel yardatiat fry lhe4r6‘shlt§rtﬁﬁf‘%wvery of the

2, 6-di chI oro &5
Gritamih al%lg organisms is not entirely consistent.

Table 16 - Time 0 min (counts per Plate)

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

20
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t he precedi ng cftains, 0 65
: 0 0 44
0
E. coli ’ 0 °1
. col {
’ 0 0 39
0 0 0 41
e 0 0 0 22
- aeruginosa 0
0 0 79
0 0 0 59
0 0 0 61
S

~ Conclusion

The results in Table 17 show that, even after 30 minutes contact the

antibacterial effect of the anti-microbjal composition is evident. The

consistently higher counts obtained from the control panel support this. In

10

S5

addition, there is a significant difference between the counts ﬁ-om the test

each



- 25 conprising from1 to 70 % by vol ume of the polar solvent. 22. A

formul ati ow@onm2iQi ng the anti-m crobial conposition according to any one
of  the preceding clains and a material sel ected from pl ast PEFGBI2/p0ae
coatings, fil l.am nat es, .adhesives, seal ants, clays, china, ceramics,
concrete, sand, nﬁ%icﬁ{l A8y hﬁﬁg\i’ volume o€ dhe ranti-nliembial gcaapaiifoanshd

settabl e or cuyf¥@h! §eC [.Li.0 23, Hrmulation according to Caim 22,
wherei n the for(ﬁuﬁlgltei foétr%p oir%%frsi g@%tawllﬁn%% aR a%o% dybyolneie of the #rite-

anti - m crobi almicmsb:ialsidohqu' sitton. 24ea; Lation according tg C aim 23,
wherei n the fornul ation conpri s’esgz}nr%\ogn'iﬁ;@ggd“?é dhs. Bn@t?we%%i ghectofoft the
anti - m cr obi alcoBposBEIn ¢hihe ibGe@ion. A net hod of reducing or controlling the

formati on of col onies of mcroorganisns on a surface, which nethod
conprises applying the anti-mcrobial conmposition according to any one of

claims 1 to 2 r f.orul.ati on ording to any one of clains 22 to 24 to
5 the surfaceiﬁthC.;&H%Se (ggaéﬂ’gf “hﬂaagfﬁ L8 raftar b diouco mpatict iabso aadersdimg 10
any one of O ahfiBacterd r a formul ation according to any one of .the
clains 22 to 24 to re U(Z:%ff%:? édnttﬁ%l appemicrohialc cempesitionl cilttemehf the

m cr oor gani sneomststeni$y idweEcitr oI | Lyd j,ded. 10, 27. A nmethod of '
manuf act uri ng an ant?j-dn‘i crobi alcwt’:ﬁ %és%l{ég%ﬁ g‘%ﬁh“*&?ﬁ%ﬂ){ ]éa‘ﬁnbee@rfbd@fmgﬂ ai s

1 to 21, the fehdbertdunmngiinculsatidye steps of (i) nixing the anti-nicrobial
agents t? ether, (ii) adding the at |least the conpound (ii) to the m xture
of step ( (g and (iii) adding the polar solvent to the m xture of step (il)

and (iv) agitgfl g resulting mxture l_jnti[ a 15 clear solution is
formed. 28. Aﬂn% ggfpgfe%h?&cg‘ﬂFmM'mr@blaiM(mﬁm of tig inGeifiyn ONe of

Claims 22 to éWhfersCaPahidt e p_of ;addi ng an anti- m crobi al
conposi tion according to gr%ge%ﬂeeﬁ%& 0P athigs PEDEl, coatings, agiving rthel nast | i st ed

in claim22. dﬁ?cﬁQGMI%bﬂ@?&ﬂ@ioﬁg{e@@‘%wgéﬂlme or greater.
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1. An anti-microbial composition consisting essentially of:
(i) at least one first anti-microbial agent having a surface tension of from 20 to 35
5 mN/m at 20°C and selected from (a) a quaternary ammonium compound having the
general formula R'R?R?R*N*X" in which one or two of the R groups are alky! substituted
by aryl or interrupted by aryl or oxygen and the other R groups are the same or different
and are C, to C, alkyl groups, (b) a dialkyldimethylammonium compound wherein the two
non-methyl alkyl groups are selected from alkyl groups comprising from 8 to 12 carbon
10  atoms, and (c) a benzalkonium halide or an aryl ring substituted benzalkonium halide;
(ii) at least one compound which is a siloxane and has a surface tension of from 8
to 14 mN/m at 20°C;
(iii) at least one polar solvent; and
(iv) at least one additional anti-microbial agent;
15 wherein in use the composition acts substantially to reduce or control the

formation of microbial colonies on or at a surface to which the composition is applied.

2. An anti-microbial composition according to Claim 1, wherein the surface tension
of the at least one compound (ii) is 10 mN/m.

20
3. An anti-microbial composition according to Claim 1 or 2, wherein the at least one

compound (ii) is at least one polysiloxane.

4. An anti-microbial composition according to claim 3, wherein the or each
25  polysiloxane is selected from polydimethylsiloxanes, and polydimethylhydroxysiloxanes.

5. An anti-microbial composition according to claim 4, wherein the or each
polysiloxane is selected from polydimethylsiloxanes having a chain length of from C;, to
C2 and polydimethylhydroxysiloxanes having a chain length of from C;, to Cy.

30
6. An anti-microbial composition according to any one of the preceding claims,
wherein the at least one first anti-microbial agent and/or the at least one additional anti-

microbial agent is of a polar nature.
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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.

5 8. An anti-microbial composition according to any one of the preceding claims,
wherein the first anti-microbial agent is selected from benzenemethanaminium N-

dodecyl-N,N-dimethylchloride, and benzyl-C,,-C4s-alkyldimethyl-ammoniumchloride.

9. An anti-microbial composition according to any one of claims 6 to 8, wherein the
10 at least one additional anti-microbial agent is selected from amphoteric compounds,
iodophores, phenolic compounds, quarternary ammonium compounds, hypochlorites and

nitrogen based heterocyclic compounds.

10. An anti-microbial composition according to claim 9, wherein the or each phenolic

15  compound is selected from methyl, ethyl, butyl, halo and aryl substituted phenols.

11. An anti-microbial composition according to Claim 9, wherein the or each phenolic
compound is selected from 2-phenylphenol, 2-benzyl-4- chlorophenol, 2-cyclopentanol-4-
chlorophenol, 4-t-amylphenol, 4-t- butylphenol, 4-chloro-2-pentylphenol, 6-chloro-2-
20 pentylphenol, p-chloro- meta-xylenol, 2,4,4-trichloro-2-hydroxydiphenol, thymol, 2-i-
propyl-3- methylphenol, chlorothymol, 3-methyl-4-chlorophenol, 2,6-dichloro-4-n- alkyl
phenols, 2,4-dichloro-meta-xylenol, 2,4,6-trichlorophenol and 2- benzyl-4-chlorophenol.

12. An anti-microbial composition according to Claim 9, wherein the amphoteric
25 compound is selected from dodecyl beta-alanine, dodecyl beta-aminobutyric acid,

dodecylamino-di(aminoethylamino)glycine and N-(3-dodecylamino) propylglycine.

13. An anti-microbial composition according to Claim 9, wherein the or each
iodophore is selected from a complex of iodine or triodine with polyvinylpyrrolidone, a

30 polyether glycol, a polyvinyl alcohol, a polyacrylate, a polyamide, a polyalkylene and a
polysaccharide.

14. An anti-microbial composition according to Claim 9, wherein the or each

hypochlorite is selected from a hypochlorite of an alkali metal and an alkaline earth metal.
35
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15. The anti-microbial composition according to Claim 14, wherein the hypochilorite is

selected from a hypochlorite of lithium, sodium, potassium and calcium.

16. An anti-microbial composition according to Claim 1, comprising a chlorinated
5 trisodium phosphate or a hydrate thereof, chlorine dioxide or a precursor thereof, N, N-
dichloro-4-carboxybenzenesulphonamide, 1,3-dichloro-5,5-dimethylhydantoin or a

derivative of chloroisocyanuric acid.

17. An anti-microbial composition according to Claim 9, wherein the or each nitrogen
10  based heterocyclic compound is selected from a pyridine derivative, a triazole, a thiazole

and an imidazole.

18. An anti-microbial composition according to Claim 17, wherein the nitrogen based
heterocyclic compound is selected from 4-pyridine carboxylic acid hydrazide, sodium 2-

15  pyridinethiol and bis-(2-pyridylthio)zinc-1,1-dioxide.

19. An anti-microbial composition according to any one of the preceding claims,

comprising from 1 to 4 % by volume of the at least one compound (ii).

20 20. An anti-microbial composition according to any one of the preceding claims,
wherein the at least one polar solvent is selected from water, isopropanol, diethylene
glycol and dipropylene glycol.

21, An anti-microbial composition according to any one of the preceding claims,

25  comprising from 1 to 70 % by volume of the polar solvent.

22. A formulation comprising the anti-microbial composition according to any one of
the preceding claims and a material selected from plastics, fibres, coatings, films,
laminates, adhesives, sealants, clays, china, ceramics, concrete, sand, paints, varnishes,

30 lacquers, cleaning agents and settable or curable compositions.

23. A formulation according to Claim 22, wherein the formulation comprises from 0.1

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

35 24 A formulation according to Claim 23, wherein the formulation comprises from 0.5
to 2.0 % by weight of the anti-microbial composition.
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25. A method of reducing or controlling the formation of colonies of microorganisms
on a surface, which method comprises applying the anti-microbial composition according
to any one of claims 1 to 21 or a formulation according to any one of claims 22 to 24 to
the surface.

26. The use of an anti-microbial composition according to any one of Claims 1 to 21
or a formulation according to any one of the claims 22 to 24 to reduce or control the

formation of colonies of microorganisms on a surface at which it is provided.

27. A method of manufacturing an anti-microbial composition according to any one of
Claims 1 to 21, the method comprising the steps of (i) mixing the anti-microbial agents
together, (ii) adding the at least the compound (ii) to the mixture of step (i) and (iii) adding
the polar solvent to the mixture of step (ii) and (iv) agitating the resulting mixture until a

clear solution is formed.
28. A method of manufacturing a formulation according to any one of Claims 22 to 24,

comprising the step of adding an anti- microbial composition according to any one of

claims 1 to 21 to a material as listed in claim 22.
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