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 VWaals fordBiS, Way. adhd-masebiabtcelatéd Fign ANEostErt ald gplorces
between negat ijvely charged WO 02/062142 © ﬁgc’ WRRACH fno¥n®SS o
0lifm, 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



PCT/ GB02/ 00010 m croorgani sns and positively charged domains. The

m croorgani‘ﬂgﬁz/& ¢ excrete ext racel | ul ar polyners, which form an

extracel | ul'ar pol'yieri c substance conposed of pol ysacchari d‘?’@fl‘/@’(ﬁroﬁbﬁ s

aci ds, aniphiphilic, Mmc substances and proteins. The extracellular

pol yneri ¢ subdnmneerghoisns zﬁldTpésﬁﬁifeISI%tar'éatcﬁ{rﬁ%%ects and bi nds toget her

m croorgani sns attached to the surroundinhg surface. Thus, the

m croorgani sms are anchored to.the surface, which can be all kinds of

material s sucbr as_netals, .plastics, soil particles, nedical inplant

materials io Jﬁd@?@?ﬁ%@m%ﬁééhanc@@r@ta.extmcaualmfp@gmé@g oWHiR form a

M croor gani SMexfaéd] 191“330 var.i e%ﬁ)S?f detrimental of beneficial reactions

(by human standardsgh, dépendif e sempeosasdiofgpelysacamnides aucleic

condi tionss |tacids, an , j T, to repove. is and/or destroy the

bi of i | m mi croor aingh%:?ﬁg%ﬂ{cﬁehlgﬁ% gggé_t&:m:g B’é@?@&“’rl@&t i o her ¢8treselhdar been

used for a nuib ¢ yebstando f6iesd hMatrii lshs. In.thig process, the

m cr oor gani sns .are subj ected to hi gﬁﬁa?{eﬂme){ea?g‘f‘%?g&%he&m BB@itBH ?It%eth?@h

pressure. 20 MEOSEEPAsNS matiaghed| 0 hike r eEEYAAHO My deACeS T\t,f\_ﬁ)ﬁtgsi | e
g h

washi ng and - jtisation of the. surface with fresh water or p or
sinple det er@gﬁljt"gg%%ﬁ? r?g}erﬂfg‘\%%d toetheejuoficey voliichhearriber 80" BRRL SHBE  but
an ﬂ?@k '

does not pre : of any m crqorgani snms that renain.

M cr oor gani srrl\éﬁ (E:E;r?tlgsg‘%{ %Xem‘g%tgisr CBySQ}gH@Té&lﬁ?ﬂagnc(ﬂieai mnpland Ahaterials
m cr obi al 10agemidstisswlai ch are poi sonous to im croorgani snms. A | arge nunber of
anti-m crobial agents are known. For exanple, bacteriocidal, fungicidal,
al gi cidal, yeasticidal and noldicidal agents are known. The anti-m crobi al

30 agents canoggesgrrlo}%/ rr(iicr oorgani sms that are present in a wde range of
chored to a surface, biofilm microorganisms carry out a variety of

2

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

micr i 1 i i
oorganisms. 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

2



WO 02/ 062142 PCT/ CB02/ 00010 environnents such as nedical, industrial,
connercial,vﬂﬁggaﬁhﬁ and marine environnments. Many of the known
anti-m crobi al ‘agént’s have previously been included in conpgg&kﬁﬁgﬁmﬁBr
use in various applications and h-) environnents. 5 For exanple,

EP- A- 0233954 dedtiidyasends suctpashiddidhl f Ridubiedtd i d terial to give
it anti-mcrobial, hydrophilic and anti- gt at |’cédp})]{r}%1% Cﬁ%‘:’ élgmegﬁﬁ anédﬁi%@eti on

conprises a quaet“éfﬂwnéﬁné\ﬂﬁmofahb-lﬂmw@aﬁ'tif}ﬁioiblbﬁl‘%ge{i‘tg c )
or ganopol ysi | o>1:ﬁ:rg§ angl Ocﬂ,j onal l y, .an organi c solvent: lEIX-APY?XU%ﬁQB
describes a method of BiGholt rpmpesieas forofuspl ant saridie apﬁfcﬂﬁ?ns‘?og}})&i ses
applying a specanﬁri@ng*éﬁfsernary anmoni um conpound, which may be tornulated
as an aqueous solution I's EP-A-0181182 descri bes an emul sion that conprises
water, a waber inmscible liquid, a cationic silane and, optionally, a
co-surfactant. E WO A- 93/ 312209 descri bes a conposition for sterilising,
di si nfecting, TOrexampeabl-AWR33934i Nk i ca .dental devices. The -
conposition 20 cag rises a_water-sol ubl gﬁg(;i’é %/aéf%rﬁg?@%r@lrtﬁ?tﬂﬁgs?rﬁpéléki ng
and/or sterili8t gga‘é@&‘(q 1tandimficrobaal) hﬁdtdpmliwdlﬁraxﬁ%ﬁglc?r?g%%ner E{E‘g\/i ng
“lubricating CB%@BEI Jroi stics.. WO- A-92/ 21320 descri bes nedi ca Shrami§o
conposi tions that rIncl UdeMBESesnR qusternani amnagrents sal’fh@nt@l@;ﬁlﬂgsé;ﬂajngn?n

a

include an ant brgaineheRAsAb enty ¢ rising a fatty acid nonoéster o
pol yhydr oxyl al cohop,% c)ﬁ%%a |dn§p 58%“1” aherzany sdveritng agent .
US- A- 5244686 describes a |liquid-preparation for use as a presurgical skin

30 scrub or V\Dﬁﬁ%dol %i nfectant. The preparation conprises a quaternary

P-A-0206028 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.
, AL .
5 EP-A-0181182 describes an emulsion that comprises water, a water

1mmlsciblelliquid, a cationic silane and, optionally, a co-surfactant

WOLA.- . .\
0-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

a
gent, a surfactant and a Wwater-soluble polymer having lubricating
characteristics.

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

255 antirierah: e
1I-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

3



3 WO 02/ 062142 PCT/ GB02100010 anmoni um conpound, a substituted phenolic
conpound, %5/0@]92 sodium |lauryl sulfate. JP-9175904 describes an
agricul tural "composition that conprises 1,2- 5 benzisot hi azeldmEre368hko
di met hyl pol ysil oxane, water and N-t-butyl-N -(4-
et hyl benzoyl ) - 3NB0HIGR deppenED aysibatitded plas QR i - crobi.al .agents

: R, Wabr &y Sodhly ™

and the corrposliati qns#{%t contain these anti-mcro agen
m croor gani snms B§>’ dUHBYber of different 10 nechani sns. Chlorinated

conpounds, such as hypochlorites (bl eaches) can act as anti- m crobial
agents.. Traditional bleach includes sodium hypochlorite. Sodium

hypochl orite hiPeakassdawictaipiovide chl aride and chlorate. Chlorate is 15
hi ghly toxic tbo | i ng; or r?s&%sﬁggugﬁﬁgpgﬁr@ﬂe@]ﬁpgﬂﬂ%f thatt epmgeises oy2ng a
wi de rangeSof bemzisptinazditiestton, tdiRicdn)! I rk short term
This is because ghei r efficacy dece?glas%os&ér}%ag?y%gﬁ%eaQi yt -Brd#ten
down. Thus, 26Bilberassd)-35-disncthythendehydragideer m passi ve anti - mi crobi al

control and sanitisation. By "passive control” we nean that the substrate

counters mcrobial infection on its own by sone property within it, so
regine to be effective at controlling

that it d ' Sloba!
ot oor gani o e It B i GoBi Aals’ ud th Gompomitions. b donee hthesd ne

m cr oor gani sns.

gas, which i saRb-ikizeysial @oRgth t he environnent. Thus, the use of
chl ori ne- cont ai ni ng corrpgungsalégsﬁ% I%fe)cr%?/rgf’ﬂ'éﬂ”\/\g¥r% 1yE8ben|of. diffdrent known
anti - m cr 4bi ameghamsmsi ncl ude phenol and compounds thereof, arsenene .and

salts of arsenic. Exanples of useful phenol conpounds 30 include
pol ychl ori nat ed bi phenols, such as triclosan. O her known anti- 4

Chlorinated compounds, such as hypochlorites (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-

4



WO 02/ 062142 PCT/ GB02/ 00010 ni crlof)l al)f agggtﬂs/ LQ?;I 2r§uggﬁggn|siyl \ler, copper
. i - [ salts

e Eg?mﬁg%d lerlgginh;l silver can be used. 5 rlhengls pt@gmm)agao

;)r ;[I(:gily are highly toxic to humans and ani nal s. as \tNg are. dangerous to
oo, e, Mgty it ano et SRR e SHEEL
handl e, and speci.al i andl 1 ng, D . nt el .

roqui e 1 o GeH Ot BT melalesucaatisoe OPbognare TotBhipbls coloidshg y

uired In Lso be difficult Cat
Anti -m crobi al an a . osal of conposi tions
to acidic or al ﬁg‘ﬁ?tﬁ%}%‘m@e%nuf acture and disp

conp g P i-m i t can, therefore, be

or i si i e of anti - crobi al agen an, ! .

pr Ob{ Iefr;a'?l Ct " S| h?r/e can al so be pr obl enms associated with the use o
-

g . . ly
dthemal bofg o bypit Ay m crobial agents, particular
Su ed
;:cr)]rrggilshlngp:ﬁ mat er i 331ImsJ V\Afl)gli’lgbi t lfségl%i&fe]ag t1ORls t@@ﬁ?@&mﬂ atimeals as evelb

: i ontext.indj cates

orherurs8. Loy eit b T ieenicd Lo rer gt 0o g bl i e

otherwi se, "toxjcity" is e g construe

organi sns such dgggﬁ‘éﬁﬁﬁpsha;ﬁg,eﬁgﬁﬁﬁldgg; llgﬂéél';]ﬂ% ht(raf]agﬁ?xghg %ga HERMGRE aes

Cypical Iy are oot RealfiBycm, 8t bandiai thoss @GAGAODRCag A B ATy

typically ar . im ause they are not” ¢ .

fungi - Thelt o EorobR SEARE cat AR Bi AFGRH! by haodhmifathey miecsabi

agai nst all types of ~m croorgani gnoactive for extended period

Bonuce they are vol i e, o TR SEBhEAE i d  iBkos e Eompmsitionshey

because they are volatile and do no . dl heix breakdown products

A (e ehroomt e L

A T R LN S A

and their breaé‘(ﬁﬂﬂﬁing highly toxic anti-microbial agents, particularly in consumer

materials where it is difficult to ensure that they are used for des; ated
gn

15  purposes.

Herein, unless the context indicates otherwise, “toxicity” is intended to refer

to toxicity to complex organisms such as mammals. References to “toxic™

are to be construed accordingly.

20

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

effective against certain microorganisms, such as fungi. Their use is,

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

microorganism. Additionally, some anti-microbial agents, such as biphenol,

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

not remain on the surface to which they are applied.

25

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

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

30 intended to affect. Moreover, the anti-microbial agents and their breakdown

5



5 WD 02/ 062142 PCT/ GB02/ 00010 products are often highly stable and can
cause environnental problens for |ong periods of tine. For exanple, the
nmet al sal tsWBroﬁ/af?ééztoxi c rinsates, which are poisonous t o pggkaidfo l'bfe.
Once the toxic conpounds enter the environnment they are not easily broken

down and can c acelrsi ot : I own .conse nces. For
B e verahichlP AR S R viEaHR edRE Promam

exanpl e, collgliodal silver, tri tin and § Her

envi ronnent f olongxpestede dofpmicodFopexirhpR, thel AR tANHLSE T

pol ychl ori nat edhb' phenol. conpounds pr og%ces di oxi ns, Sﬁf\%&ﬁ%‘%‘%‘é saiful to
t he” envi r onmenVMPARPREFORGHS tavquatts kife. aect ghe ubki%néélﬁpbﬁhdéséht'bf‘ﬁieﬁde
antibiotic typ&ivﬁ%%gpeogén&% such as penicillin. Antibiotics disrupt e

bi ochemi stry within M crogr §&nPeheasip brakemmslombyndetartcausd pehidtohi Ng
sol utions t50 A/8bledYs &F unkiii-Ri L rowm b of harnful m croorganisns. is
Al t hough anti giﬁot ics are e ectclo\llléé,]q%egc?ss ﬁ‘?ﬁ amply, pelloidobsilvenatrititply rmay
sel ectively pdimand dhgofdesal RRERAt kSl trains, f the species that
they are used ﬁgeai nsit). These resi sl?girll? E’Zﬁ-al ngﬁtali%é etxfleéjrﬁieatﬂeé]qdé fdreduce
uni npeded by tHe eemebasticm ofupolydhldigitt€ HiphEaKE ' LOW. N

concern that wilclie and uncontrol | ed use of panti biC(c))t ?{lﬁrrg% gF&%ﬁgs\igﬁo’gﬂ% w der
20 envi r onmentViigh agg, lio therervirqomentol | ed use in nedical contexts,
could produce significant long-termrisks. Antibiotics are, therefore,
considered inappropriate for general use in a non-nedical environnent.

There is abso (Rhét Sinti- S strains can occur with other types of
anti- 25 microbial agegtﬁ,kr({;\.ﬁ?lché%g%s hcé\%fnaybi‘%cﬁ% mgludsr fantibiotkor typeanyl e,
triclosan resicstpounds,ssudhsdUssHeillim QM"&ﬁ&e teal ,q. Ml tidrug Efflux
Punps and Tricl osan Resi stg)nce i n Pseudononas (ﬁgﬁl@é?h%?ém%éﬂmm@ﬂer al
Meeting of thE8UARMEIHMNSoratsanisle bY svledtiveloaiuti ~ 25, . _Meade et
at., "Unique bﬁﬁg@ i sm of Trjiclosan Resi st anc}g I%%%@é?ﬁélgﬁgr%o%émy or

Envi r oni nent af tag gowthiftharndsheierooidaaismeg of the American Society for

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

6



6 h%icrobiology. May 21-25, LA, Suzangar et al., "-Am HvaI uaticm of
foci-de- containing Materials fo_ their Su-ixce Col oni sati on-resistance and
QO her Properties”, 100u” Ceneral Mee ing of the American society for [fil
obi oiogj, May 21-25, LA J r Thus, there is a need for an anti-m crobi al
conposition that is efecuve against a vide va-iety of m croorganisns for

| ong peri ods of tine and which can be used safely and conveniently.
Accordingtoa : Ahe.inv I’)tl n there.is ded artantl-mcroblal
Jo conpositi on orrpr PSP {‘16?()%‘ 2 1T SEREHG (e ﬁ“ﬁw"ﬁ 333 @ Fraegdensi on of
from 20 to 35 nidnmnethe A@4Teridlsi br ahéﬂg@ﬁgcecammﬁoﬂ%ﬁgné‘a syifagg. tension.
of from8 to 14 nN/mat 20C and sel ected from silanes, soya T eacthins, - ‘
si | oxanes and nfpuies, t H eoBengrhl i hieaimgi radt that iamerirmnbi Sdcisgentorand
(iv).a. polar : ,sol.vent LDJ use the-conposition acts to

substantial Iy HFBEURBHPEN: A hy\h 2 Het$6n of microbial colonies on or at a
surface. The; anti-m crobial ,conposition of the invention: is highly
effective and works with-a' broad range of mcroorganint 20 It seens that
the anti-m crobiiak, 4efPRSA heed fof ah hetnivebial @BuMIEKS: P¥iat RE }%ﬂe%{lg
surface to which m croor gani sns are substantiajy prevented rom adheri ng
and attaching. 4gamstt hevidewredsty ohevcongesime dor déng periotinvEiiinenand

substantially prevents the occﬁurr nce of stage (i) of the biofilm.
formation proceadach eaming ngdy ﬁﬁa CORENEREY-0or gani sns cannot. then 25
mul tiply and formbiofilns. . IS thought that the surface provided by’

the anti-m crohj Q [ event s -adhesi on attachment of
ni cr oor gani ggms% B rgg@ alt‘sh?%roggft‘? fyentin %M‘Ga?fgén éﬂﬁﬂmﬁmbéﬂd | ow
surface tensi or)ompdsm&dh BAMSriHRO P N Girst %@m%Hﬁﬁ@%SwhE”asbtﬁ@ac%f {5658 of
from ?O to 35 mN/m at 20°C, (ii).a 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
15

®  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 mtrcnuon works by
prowdmg a surface to which microorganisms are substanha]ly prevented

. :Erom adhering and attachmg 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 :mul’up]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 interaction:
of two compounds of hlgh and low smface tension, which have opposmg

30 surface tennon eﬂ’ects

~3



WO 02/ 062142 PCT/ GB02/ 00010 The prevention of the formation of a biofilm
and the gre\g Iogloreduced and attenuated col onies of m croorgani sns provides
iall

a subst ant Y3%uced risk due to infection or cont am nab| LS has
the beneficial effect of sanitizing products that incor poraFg&iw-e%b&m

ant i - ni cr obi al The pposintionnof thel findfiidy §F §hQ0ERL .Compositign of the
i nvention typé&gﬁl I y@ilds q%l so %tﬁlg&t 0 brggé bgggﬁ"ba}nglf%nge?aﬁtreﬂ&%@ ahdeady
forned. It se TURERA ¢dienies Krédr@ganizinst : i i eves thi.s by

di spersing theybi Efillé&s and effectively sspéiggéc}yﬁ?%d&g&tnﬁén&ﬁ&uﬁﬁkso as
to cause them3% Y e eeHifth. or1 6omtamivetiposi Mhin KRy HRnEALSE é@%{{nio?g and
e

di stortion of L hg;hiofl Lch makes the biofilmnore suscepti o the
anti-nicrobi al gglezﬁrkgi)gén cts ﬁ%@?r}éﬁoﬁp‘éﬁat‘? theraatismicrobinl ebfopokiticeness of the

anti-mcrolbial agents in the conposition. 15 As the anti-m crobi al
conposition of the invention physically disrupts the adhesion and

attachnent of Theniuti-anicgetinb CohipoditRi bAGRe ]ww%%@g ‘(‘:‘{l ait1 S:_I:cl fsput hat is
C ,

common to a wide range of m croorganisns, 1IN ﬁbﬁe taand

moul ds, the cOBfRksidawm biofdffsethatv aggahRsid r anog, of

m cr oor gani SIS, Thua\i an.advantage of the ant}?-%@r@gbi :{} g%%%sr}iaitoﬂ’eof 20
the invent i on “PEPORYLOR of fthe myeation aehiewstthis byqﬁq;grgiﬁgethgfbigh%gogn%ani sns
from adheri ngeﬁ@gﬁ@élgasg)p&gﬁ to gﬁgq’suarface and, therefore,. fromformng a
biofilm Large nunerous ¢ol oo eelh vedlsspnas tncase! thepr RVBRERMH WM
form ng. ThusThehembbiiti t colony, to.grow. i s substantially reduced
or even prev;g;i&d. ?’h(—% g%tllﬂEl .i?g%bc%é?e %BW’B‘H& @ndndistortioe ofnthenbiafilm.s, 25
therefore, ge makes tite BURIRPIGRE sl hSNE... | t. seems that as well
as preventing.the growth of col oni es’sﬁ%cﬁ%ﬂgﬁlf@[‘{ CCWBFEFTO%(&%B@@@@R@% of

the i nvent i ontlcheiPERsmsTeases 1the atffactivegessobf the AR cause ne
m croor gani sng .prevented from bei ng produced. Tﬁus?bﬁefﬁgen?s in the
orfibSsifion.

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

8



30 anti-mcrobial agents of the conposition are brought into contact with
8 WD 02/ 0634 92/56143B02/ 00010 "ol der" m croorgani snms that are nore
susceptible to anti-mcrobial agents than newer ones. The BAT/GBOR/6ewbi al
agents are, thecflgéo,re nore effective at | ower concentrations than those
that are nor a1y usBHETOPHIsRE, dhat asggoere: susaepiible e amiatitiobiall AsdRESES
the efficacy ohantlR Lz Mperqbial .5 action of the anti-m crobial™ agents
conpared to Menn%%gf?gbgs'gg@a aé’ltlélﬁéqrogﬁég% Ar%yithersfire) meveptkitiveat of
the invention loawrreashdentladohd CH{aRO dy isnto. ot her .materials, such as
functional materials. Wen incorp?org}t%e iﬂ%étoaresdl:%‘i‘gtyeruisﬁﬂs, Thess e thecorne
anti - ni cr obi alcompasation efahd inlvention fiagRaeds tHae rpukation will be
modi fi ed s? as ho Z)z,gﬁt antially prevent the m%&%gtr:%ani apg-gacIolnal | ng
and attaching &HER e AplEtisrobial agendyeomparetieo artidn-thb ¢ hAbhald 4gRROSI ti on
Is that it need not conprise conbinations of materials that are hrghly
toxic to mammals. The 15 anti-m crobial agents used in the anti-m crobial

conposi tions gnR o)l el A wi dely understood and tested
anti - ni cr obi al ag%ﬁfgﬁe{d%a] et ry Jé%ﬁ?/“ 8? qﬂ%@%ﬁ@ﬁﬂ cantgasyy dreobicatpagedt s i s

amplified in tite cthepesmtéifeSsud ad R di ion. .Therefore, anti-mcrobial
agents that have a low toxicity Tan dg%}égg’g}a?%%l%e%gﬁ?‘? IngIperited into

conposi ti ons. S¥eh swienialst theseebecuihé arf-riceskibi & AR FY Kpown
t echni ques, of .sani.ti.zati on use "stronger", nore nt oxXl cﬁa&fﬁ%ﬁq@t(ﬁ@et ested

mat er i al s 10 ThEOHHIRUGR ¢ "ol sbe comasbbiedi oo ofs ttbe SUBYRAEARY PrePerfl06FNO1
conpri se matﬁ{i'%@;o grﬁgt %E?odu ﬁ hi ghlg ersistent residues ‘or rinsates or
products that Cont AR é’é\?@ fangfrd ateching theretal t s. Thus, there is a
greatly reduced risk of long term hazards associated with the

anti-m crobial conpositions. The conposition of the invention does not

i nterfere witAnptherbidwhepecal thé RGOS s of .1he.m croorgani snms
it controls. The risk of éi@;o resi st ance %Bl?éf(f%@#\gﬂ%m{ I‘ﬁet%%tvétl B%Np?of
resistant st reiTARIISS Combarations eyf 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  microbia 1 itizati
I agents for known techniques of sanitization use “stronger”

‘ , more
toxic and/or little tested materials. |
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



9 WD 02/062142 PCT/ GB02/ 00010 highly unlikely. The surface tension of the
first conmpowirylgs@seater than that of the second conpound and is
preferably | ess than the surface tension of water at any 5 spEGBHIRT10
tenperature. Thus, the first conpound can typically act to reduce the
surface tensi oflBHy walikely. The surface tension of the first compound is
from20 to 35 nmat 20C. The surface tension of the second conpound is
from8 to 14 m\Vmat 20C, 10 nore preferably 10 mMN'mat 20C. The | ow

surface tensi ofyQf econd ompound reduces non-specific bonding with
i ot 0 SRR oot oo
ydrated materg is 0 | referably hydrophobic. e
second E:pmr)ﬁotjﬂgl [ g;;?ﬁsfﬁr e1$ }Eg%ﬁmg?%ﬁ%ﬁﬁﬁ’fﬂf ;‘1’?@3 Emgm sftgmgancfiauhﬁyl a
conpositio eci es@ute/ Thi i ophgbic and hydrophilic
materials. Ad itionallyti?, “the hydrdp gbflﬂgp?(iglpgf)x’&%ﬁ%’émcﬂl}b%btqIsedaceracts
the hydrophil} %’é@éﬁdemupotﬁmhteﬁoml §u‘i’fa‘%@:°&éﬁﬂ§n%ﬁgge§r§{ Eﬂwﬁgﬁﬁ j[igg ]

surface tensign ects. . This conbination of properti

create a 20 m%?@?t%ﬁgw}!}w@ﬁ"céffect that is disruptive to the
formation of a birofilm The fact that this effect is mcroscopic neans
that it has a great efficacy on mcroorganisnms but not on | arger

macr oor gani smeFhéMirtaek thigil red. that the first conmpound is
hydr ophobi ¢ and t he seco%sdbﬁfgrﬂg%g%c qnap wEem; & fo 4 mi/mas 20bCe for

the . firdf conpourdfdrablyel) MR RRIAGe he second cqonpound .to be
hydr ophobi c. grgglf eragl %/@p?he first l@ggngbﬁi:]’ge ?%Wag €6 kensaem iof the sexsinal
agent . Thus, Phn uceh tronksgecific tondivgs ffects he first
conpound al so_act s %an 30_ant - nicrobi al aégﬁ{]?&ﬁgﬁeg\%m?oq% &t theacy of
the second antr®WC&HeH;: Brtcylarly bonding with aqueous or hydrated materials.

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
teflsion effects. This combination of properties is thought to create a
20 microscopic turbulent effect that is 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



WO 02/ 062132 PCT/ GB02/ 00010 agent is inproved by the inclusion of the

ot her conpoggnibRsAfi, the conposition. By the term™anti-m crobial agent” we
mean any chem caTS substance that 5 can destroy m croorgani SU¥/GBIbRodIHr St
and second antiéﬂ?écyobi al agents (hereinafter referred to generally as the
anti - m cr obi al agggéniss ympreseantbyi nhé hiach ift | ‘the inventiaon_.are
typically well known. and have gleen subj e(E:]E?ptSdoft Irﬂg;(saoz;dr]%ﬁ'u %&é%&nfseﬁ I g%eory to
aut horities. THEMEMHOK crobi al agents generally have sone effect when they
are used al one. However, the efficacy of the anti-mcrobial agents is
anplified when they are used in conmbination with the other conponents of

the conpositi thé td e “hnepiion. 115 Preferably, the conposition of the
i nvention conpc??ses trag g@%ﬁ%&gﬁ} ijage% c‘?’%ﬁ?%ﬂryé@ér?ﬂ@m%lts}qbistaabe that

conposi ti of meanadespoy seictedgadbiys; M crobi al  agents. The anti - nicrobi al
agents are preferably of a polar nature. This-enables 20 themto associate
with the other conponents of the conposition, for exanple by hydrogen '
bondi ng or nonﬂg?hégical bondj ng. This association brings the

anti - m cr obi al* Kyl and seeonsl arlémissohiel agantn(huiréinafBe refBirsd @&nggﬁéljaﬁgﬂs as
the ot her Comg@ﬁ@&ﬁi-%%i Lhe lc%c%%ﬁi tion of the invention thentelves
associate with the m crobi At S) PFeRsat 1t the compositfons afi thbiiaderaiganis ar e
effective at YCEIDP SR ' nti-mcrobial agents are not thought
to forma chelrtnﬁycyal q)}gond vlfnﬁ{)tfﬁ?%ed E?‘r?% C%‘hﬁ“%&%ﬁhre%é bndbe repwdaternbl y,
the conpodpti entlooities] T aati-heaobiAR oz, I i.al_age 3Q sel ected
from bacteri oci dal , flfngi cidal, al.gi cg-ﬁ’gt?fg'e’;égé‘g&?@ibaéP"%rf&%%P@%eeit&gy 11
VIO 02/ 062142 PETMEBb 20001 0Homgmet. s theVleffoary ebe RS ahti hiEoSRTPLS- 90

conpri ses bacteri.ocidal, = .
Ennp'h%%d vgflen 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
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fungi ci dal and nol di ci dal agents. The first anti-m.crobial agent is
preferably gn an?hoteric conpound, an 5 iodophore, a phenolic conmpound, a .
guat er nar yw t¥t conpound, a hypochlorite or a nit I 00e PSR /00010

het er ocycl i ¢ conpound. The second anti-mcrobial agent is preferably a

sur fact ant, entpr ef el Ypre rgy@te r i 1m ound ot.h the first
and second a%- 10 ni crobiy%I fyeagenfsliﬁyéloeaﬁﬂ c%ﬁp??@%gﬁug?‘g?ﬂﬁ?’gaﬁ

amoni um conpdergicidet efdnuditheidallageant i - m crobi al conpositions of the

i nventi-on conprise one or nore quaternary ammoni um conpounds, phenolic
conpounds and nitrogen based heterocyclic conpounds as the anti-m crobi al

agent. 15 Quatgr moni um conpounds that are suitable for use in the
invention i ngﬁxﬁ(ﬁ{ Sg(?%ﬁ)lo%%fgg]@? %Pﬁﬁ? é’rﬁ%mwmp,hotWW\hbmpomm, en two
of the R grosgdopBbfe. a4 t] substituted by aryl or optionally
interrupted by grﬁ yl or lﬁyeﬁgft?grdga}&o!ﬁmas&cﬁuﬁ@nm MORHYN: fRmpevRd, &

groups are t hhypasidorite or2dnididgefbantd Aoy lig’CO%lg)O% al kyl groups.
Preferred quaternary anmoni um conmpounds 1 ncl ude nzalkoni um hal i des, aryl

ring substituted benzal koni um hal i des, such as ethyl -substituted

benzal koni um hal i des, . and tw n chain quaternary ammoni um conpounds, 25 such
as di al kyl di meCRyFeolifhaniunicedrpbagen 1nupesferably hesut faotamo mofe prafbrabl |
-groups are Se!ietg&a(?%rln]; m nmedi um and | ong.chai n al kyl groups, "such a@ C3 to
C12 al kyl, preferabiy octiHmonNgm sompprnd.g,iBoth| theydaste andr secandoaitim

conpoundsid N WhitrebiadacBhgh it . 30 R2, R3, R4). contains a
het er oat om i nci ude dof phéﬁ%g?%dnbl °§%’f‘§5%en§8?%t8ﬂ?%a"&90 Forapawad.
met hyl benzal koni um chl ori de. u- er quaternary anmuni um conmpounds
suitable. Irvr use in the anti- mcrobial conposition include

al kyl pyi di ni u?ﬁe@@ﬁbb’u tbe angiomicrebial compositions of the invention comprise one

OF more 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



5 cetl pyridi nui mm chl ori de, and bridged cyclic am no conpounds such as the
hexam ni um conpounds. Particularly preferred quaternary anmoni um conpounds
i ncl ude benzenenet hauw i ni um N-dodecyl -1'Z N-di neLhyl chl oride 10
benzenenet hanam ni um \ T=dodecvl - NI | - di net hyl - N-t ei radecyl chl ot de and
benzrl -d 2-C16 all crldi met hyl - awnoni unthl ori de. Anphoteric conpounds
suitable for use in the present_invention_include |ong chain Nalkyl _
derivatives of cHanvmagcey bmsHgoelal #UMe®%: 371 15 derivatives of glycine
al ani ne and beta-am no butyric acid are preferred Particularly preferred
conmpounds i nclude dodecZl beta-al ani ne, dodecy]: beta-am nobutyric acid,
dodecy! ani no- di{ani qeekhby! amimalehy eaep@fds 28uftab? GByist e Y8 Migw.

"i odophores” we nean conpl exes of iodine or triodhae with a carrreéer, such
as a neutral poiopewal clhpostiznm i meludy prldsinyyidimeme asepoibds, swlclbi 4dty of
iodine in wat er IErqéﬁdespf sgst%{ge rel ease of the iodine and Teduces
the equilibri (rATCBREEHER shiogide. Fid Prdgsd;cyahs, ammscompaunsisensh| aamis ¢
carriers fronymg%ﬁgmﬁﬁgﬁggﬂﬁgg can be prepared include .

pol yvi nyl pynoli done, polyether glycols such as pol yethyl ene glycols,

pol yvi nyl al cohol s, polyacryl ates, polyanrides, polyal kyl enes and

pol ysacchari des. 30 Suitable phenolic conpounds include nethyl, ethyl,
butyl, hal o arfErerly 1¥efmsst | quatadanhepvmonPief eromdoptisnoiackergounds

i ncl ude 2- phsnvl phenol.; 2-be yi- chlorophenol, .. : o

2=cycl opent an&@%@gﬁp_@ﬁ@gﬁg&qg} . "= aml| phgﬁ’gpg‘?°3'ﬁfll‘{>lfr‘%1ﬁ@ﬁb}’lpbbmﬂd:,or c

© 2- pentyl ph I - i Wl 10 RiQ: et a-i.-l enol , 2,4
trichl oro- gp%fﬁ%e%%%m%?&%wy 4 ?9"3%%@;@%@%9‘@% gnéng,

ehl or ot hynol-, bGinpstQy-Crddisidieapiienthonidnrlodi&h! oi o- 4--n-al kyl phenol s,

2, 4-di chl oro-net a- xyl enol ;, 2,4,r5- trichl orophenol and -

2- ben2~yl - 4- ch] or 6phenol . Sui tabl e hypochlorites include alkali netal and

alkaline eart bﬁmnghv%tcﬁc compounds suitable for nse in the present imrgnﬁon inclnde

long cham N-alkyl derivatives of amino acids. Long chain N-allyl |
15 dervatfives of glycine, a]a;u'ne and beta-amino butyric acid are preferred.

Pgrﬁcu]arl)f preferred compomnds include dodecyl beta-alanine, dodecyl

bat:a_-amipobut)qu acid, dodecylamino-di(aminozihylamine) glycine and N-

(3-dodecylammo)propylzlycine.

20 By the term “iodophores” we mean complexes of iodine or tHodine with a
camier, such as a peuiral polymer. The carder typically_ increases the
* sohubility of jodine in-water, provides a sustained release of the iodine a:c;d )

reduces the equilibrium concentrations of free iodine.

. 25 Suitable polymeric carziers from which iodophores can be prepared include
pdly\dnylpynoﬁdonc, polyether glycols such as polyethylene glycols, -
polyvinyl alcohols, = polyacrylates, polyamides, P,Olyaikyleﬁes and

polysaccharides.

30 Suitable phenolic compounds include methyl, ethyl, butyl, halo and aryl
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to hypochlorites, such as the hypochlorites of Iithium sodium potassium
and calcium Oher suitable hypochlorites include chlorinated nsodi um
phosphate and their various hydrates. Qther suitable chlorine containing or
chlorine releasing agents include chlorine dioxide and its precursors, as v
"eu as N, N-diclMro-!-carboybenzenesul ponam de (hal azone), 1 3-dicldore

i 5,5-dunet hyl hydant oi n (hai nne) and vari ous chl oroi socyanuric -acid
derivatives. Subtiabt@pirntl. opeferbd@sddnbiat ermpymde iotwiepdyidsyiphehude
pyridine derivatives, such as ,Ql-gglri di ne_carhoxylic_acid hydrade,” sodi um
. 2- 2a pyri dnifePRFEEr -t e chner CBHER TR R PRI R fo-FmYipdicasade;
triazoles, thigzoles. andi m.gazobes . A-partiL 1y preferr -
anti-microbial’ Lcorrblggulngjlzon' g(ﬂ;]%niz)c(r)T ?é%m é%%énecng%]%%%%ﬁ{lﬁ“n%i L
N-dodecyl NN, Nctloreirfayl-oidmel des ighheszeneiretidpiantni um-Mndh 0 2.5

decyl -1it, N-di methyl - N-tetradecyl chl oride, _ 7 '

benzyl - G r G bpadmisye dhailstiplydnol medbwitmdy | denelyphehyompphend] , 2 ct yl -
2H-i sot hi azol -3-0ne,, ‘5-chl oro-2-net hyl - 2H.i sot hi azol - 3-one and 2=net hyl -
2H i sot hi azol d%hg‘ﬂ%“"‘%ﬁf" he pB}i?EEDiO | ar Za#ﬁi%fe' E "ﬁ’f‘-’é’é’ nts Sefdeted for
use in the 'C%aﬁ L i3l 1 e : 42 PCT/ GB02/ 00010 vary

dependi ng upon t ‘Z[b %ﬂggr&ggﬁelﬁﬁm ]n%%‘%%?ﬁ%iconposi tionis intended to be
used. The second conpound is preferably chemcally inert and has a

structure that 5 attaches to virtually any substrate. The second conpound
can, ther ef or &nitahe nhyperhderitas swelhde clkadlt melal e iabudinef drirtle mEhis means

compound i 8 PR Liagel Bob s A BERA PRI P F Sotheh. oot and
calcinm. ~ Other suitable hypochlorites inclnde chlorinated trisodimm
phosphate and their varous hydrates. Other suitable chlorme containing or
chlorne releasing agents include chlorine dioxide and its precuirsors, as well
as N,N—dichloro-—'l—carbbxybmzeneéulponamjde (halazone), 1,3-dickloro-
15 5,5-dmethylhydantoin  (halane) and various chioroisocyaﬁuﬁc acid

derivatives.

Suitsble mnitogen based “heterocyclic compounds include pyridine
denivatives, such as 4-pynidine carboxylic acid hydrazide, sodium 2
0 pyridiethickl-oxide and bis{(2-pyridylthio)zine-1,1-dioxide, triazoles,

thiazoles aﬁd 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

14



i 0 conponents of the conposition of the invention by neans of non-chem cal
bonds and t web®alokyi4£an adhere to and attract a w de range of polar
materials including various anti-mcrobial agents. The secordTRSEBAYGEY | S
preferably a su‘;z{rgc agéﬁgrgl%:ol ,thnnreirpref erably a 15 short chain
surfactant or off tUPOm the lvovtronh@hhin Wai % .C20. . Sujtable
second corrpounq§ ﬂe CS| iLide sil anes, polyethyl ene gﬁ%%l , (Tc)l’él}ﬂﬂ{1 13 Hﬁ?’ﬁef :
sul phate, soya leca Kf'n and preferably sil oxanes such as pol ysil oxanes or

silicones 20 A preferred second conpound is pol ydinethyl sil oxane and a
particularly preferred second conpound is pol ydi net hyl hydroxysi | oxane. For

exanpl e, a polBiei seeony cbiHoaxy i Vi n viscosity of from 100 to
400 centistokes may be i@Fudedé#%fglﬁgl}g@m@?ﬁywéﬁdhﬁéaimemrémhat 25

Pref er abl y, 3 t héttaelgsos virbrallyoapy seksrdis.omy % by vol ume of the
second corrpounﬁ%however ot her proportions aerr‘é&é’giéls‘%"d?{%‘) cepethirefore; t he

scope of the i FFBAM 8h.2 siirfass| éopdong (mviodents @k, us&ign{x{el&gs c%gf)&gipti on
e : s and

i ncl ude water, | s, o.esters, hydroxy and glyco stef
ketones. It seg%%gﬂgto%wgge 1’5’%09330632&1152{@666}@&100010 pol ar sol vent
hel ps to provide a conposition that is stable and does not separate out

into its various conponents. Preferred al cohols for use in the conposition

i ncl ude st rai ghhe osecbndneb@gousd chaiyf C C5 alcohals, particularly
met hanol , et hanol, propanol 9 i so- p?%ﬁa%gﬁ%lﬁ-ﬂﬁtaéﬁwl?ﬁﬁﬁc%ﬂt dhel other

tert-butandl, Go3Bpenendsof theompbsitioh- - 1-pent anol and anyl  al cohol
Preferr edpest er Soi?!(;!% %nggértﬁo# @ﬁgle@f} J19-efemise] ude

(m xture of isone I%‘
met hyl acet at e,org{s d typtsatly cpntadhers- toramdydtiraget Wi rainﬁg‘o‘}fﬁ%ﬁglj a eeta St e, n
-butyl acet at gpchg _é)%‘){% %;et ate ‘ijﬁec- butyl acetate, "anyl ac ePaIcE!
(mixture of i sorrergs, et Ryt ahircrobiadagents. 2- et hyl hexyl acetate and
i so-butyl isobutyrate.

The second compound is 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



Preferred hydroxy and glycol esters for use in the conposition include 15

nmet hyl gl y%otfo%?ﬂ te, ethyl glycol acetate, butyl glycol acetate, ethyl
di gl ycol acetate, butyl diglycol acetate, ethyl |actate, n-BPOTAGBO/6uAL €,
3- net hoxy-n- bu&yl acetate, ethylene glycol diacetate, polysolvan 0, 2-
met hyl pr opanoiRP!¥csalventohelps riot proviid& ahysthpysiient thht 8§ ts@ible rgﬂghéﬂ)esgh ¢ol,
et hyl glycol, Si sopr opyl. gql.ycol .. 3-met hoxybutanol, butyl glycol, |so-éutyl
20 gl ycol, netﬁmrg |§¥VE 1ts ¥amgys eergpgraits. butyl di gl ycol , i sobutyl

di gl ycol, diethylene glycol, dipropylene glycol, ethylene glycol nonohexyl
ether and diethylene glycol nonohexyl ether. Preferred polyols for use in

t he conpositi ®refeped I 5..propylene glycol, 1, 3-butyl ene
gl ycol ’rrpl, 4- butill eneL%chllg)llp?ﬁﬁgg??}éﬁggﬁPWésftpondfr@‘ﬁ@q éﬂ%?/ggﬂtﬁd?r,anched Y

triethyl eng gichainl Cantb dpmbbion))epatitaRL: e nes for .use in the
conposi tion include, isobutyl hept 5? ket %ﬁlg, %géﬁ%hg%(tgﬁ%oﬁe,prﬁgﬁ% 180~

cycl ohexanonePIoRsfRY| n-etbnokngéc-ketanok, tqrebutandy, Q¥eBtardt N APt pPNe.
di acet one al CBPPI iso‘?f}orone, net hyl butyl ketone, 16 ethyl propyl

ket one, nci hi CPEPRbGPER apel yykamirbalcphol élm):lturb@tfdm_mem). ti-,> isoaml

ket one, ethyl butyl ketone, ethyl anyl ketone, rnethi'l hexyl'letone,

di i sopropyl ketone, diisobutyl ketone, acetone-, nethyltone, net i>>-1

propyl ket onePesferred &ishers 1oy &l tllae%érhﬁg%oigi%lyip%h}e%te%ﬂ%‘%ﬁﬁ%&é @Z gﬂ;ﬁgt s

for use i?%thegéorrposition i nclude i sop

di pi opyl eHe gheatde, Ppedpylabistatel ho S |t camprd $€s. - m.1 to, 70 % by
vol une of fl ig 9D pol ar sol vent, bu?ﬂglp%lcgrc?%gb’p?l% ?/ %cgr i 5% UEHe

sol vent is di 1ftatensecbutvl dcetatengmyt apemntd omiahird Olf dometdye Rle .flaﬂﬁhi eved
to be possi bl ce\(gtt t%n tlﬁe cope of the invention. .-An especially
preferred ant{omiersBiy Wﬁﬁ@%ﬁaﬁ and sorpitybisobBtyrateby 15 vol ume of a

m xture of benzenenet banam ni um N-dodecyl - N, N- di net hyl cbl ori de
andbenzenenet hana", i ni uni\N- dodec, ' |1 ?: 2, d-cv, 1- Ng-

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
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tztradecyl eHoride (233:1), 6.0 % by volunme of a m x6 of benzyl-Cl,- Go

al | yl di met hyl -ami oni unthl ori de and 2-phenvlDhenol (2:1), 6-0 % by vol une
of 2-octyl-2Hisothia?01-3-one 16.0 % by volune of a m xture of 20
5-cliloro-2-nethyl-2Hisotbiazol -3-one and 2 diethyl -2H-i sot hi azol - 3- one

(3:1),1.0 ioby vol ume of a bl end ofpolysiloxanes and bal ance by vol une
conposi tion

i sopr opanol .- o%;ller es (_aci all /. p, ﬁ? anti-m_crobi al
conprises 32 Y. PT%TQ' Bﬁ”ﬂn'emé 3&"’ E0PE- BEHYE mety theaermimeting]
N'dOdeCyl N, N- ﬁbﬁq p%b&hgﬂfﬂgﬁ | 1' U & 71 Jre 57
andbenzenenbt hanami ni ur al\- dodec?/ - NRE%I Ir?tézt ?Pikl-m?efiﬁ %@c@ﬂ éﬁﬁ‘dﬁdé—>

( 2. 33: 1) 6.0 % @)‘SEDDTQIPMII thfo Ca..un.ﬁ’m’h}:ﬁ(lmf amm‘_y |Iﬁﬁ]};]"‘=ﬂj‘yl J:..JCUIIE ]Il -]— ]

Cl16-al | yl di et ); n| u hl |de and 2 phenyl pbenol (2:1), %by
vol une of 2- oct%}f’f’ L5i%%e, - 16.0 % by vol une of a mxture of 3D

5-chl or o- 2; met hyl - 2H-| sot hi azol - 3-. one and 2- net hyI - 91 - 150t hi azol - 3- one
17 (3:1), 1. 0 % by voh nme of TGL}' diml] | lyd G ,'siTtoxane and bal ance

Ca' volune 'S(ﬂﬂmmﬁfljbgpref?ﬂ@d hRleSReeng! Fy ﬁee;frﬂ{eego ﬁgélPﬁ‘gnlg,ﬁ?ﬁg compo

ftidl coma ses 3.U5 olume of a m xture of benzen
T- dodecyl - 154 NF\PPﬂmdwétd{Qﬂndbuhaﬂlvd@ aad dipropylene glycol,

benzenenet hanam ni unN-dod_cyl - N. +~-di ~, ethyl 1- tei zadecyl cliloride 5.0 %
by volunme of a mixture of be] yl-Cl2- QG a] Lyl di met hyl - anmoni unchl ori de

and 2 pbenyl pb .
2-octyl -211-i sg?ﬁ%rgélg’l tﬂ% é""q%{ﬂ 8¥%D{\§‘83 it Iﬂﬁ{et%fm %nl?&t"el@:&@fm the D
5- chl or o- 2-1wet pplar 2bkvi 0!5111! &#z6d ﬂfe- t 2 ot hj - 3-one
(3:1), 1.0 0/cbylp\;?ol ume‘mgf a.blend o poI ys?@fﬁe@g}nd@g%&n% t\P&uma
di et hyl enegl ycé’lllmﬂl&’ FayrirbieoTties (o8 giodr |sglventel drelieded il be FHdRERMM &liagRMPOSI tion
conpri ses 6 Jﬂgqﬁ%f{ﬂ %fume of. a m xture of benzenenet hanam nium
N- dodecyl - r?g EHYSRRRe and .
benzenenet hanam ni um\- dodecyl 1.4?-N---dnml ethyl-N tetradecy]chloride
(2.33:1), 6.0 %by volune of a m _ e of benzyl-GCr

_ An especially preferred aIlt[-m]CIDbIBJ composition compmsns 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
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Cl15-al | ,} | di met hyI amoni unchl ori de and 2-phenyl pbenol (2:1), 105.0 % bz-
vol ume of 2-octyl-2H1isothiazol-3-one, 32.0 % by volune of a m xtne of 20
5-chl oro- 2- et hyl - 2Hi sot hi azol - 3- one and 2- et hyl - 2Hi sot hi azol - 3- one
(3:1),1.0 %y volune of a blond of poyl sBoxanes and bal ance by vol une

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

m ni un\- do. dedyl LNLRE bﬁilYmtlﬂn?lC@W@B’ﬁwﬂaﬁ!@ﬁ’a—ﬁ"f"»Slmf—al’" and balance by
benzenenet hanam ni unN- dodecyl - NNN- di met hyl - N- tetradeey] chl oi i de (2 33: 1)
6.0 % by vol une'8F° ¥R e of benzy] - Cl2-

C16- al Lyl dunet hyl - ar nmoni unchl ori de and 2 phenyl phenol (2:1), 16.0 %by
vol une of 2-octyl-2H i sothiazol -3-one, 32.0 % by volunme of a m xture of 30
5-chl or o- 2- netﬁemydthi}dspvmaljnlpaﬂehe&-amnenandmﬂ wetdnriic@He bmptibdsa?dl 3- one 19

WO 02/ 062142 PCT/ GB02/ 00010 (3:1), % by vol upe of_ _a_ bl end.__of
pol ysi | oxarfes Bnd’® ﬁaﬁéede'%‘F%rr%f Jb&i‘%ﬁ”ﬁ%‘ﬁbéﬁm‘é’@l 'T'%ﬁt‘é"é\ﬂdi Hd-to a

further aspect ven I.S- _Pro t.i-on
conpri si ngpan %Fﬁxllﬁﬁqu;bld’éﬁbg%ﬁ% af‘rmgﬁﬁnw glreéj g ’\‘oﬁ'ec nﬁ@ Nf uncti onal
material . Sui tigildecisneist qnab: 1I7‘a5 or %abﬁ vom@d uﬂa fﬁL‘%&U 68 befdyl(@S.

coatings, films, Iam nates, adhesives, sealants, clays, china, ¢eramcs,
concrete, sanc[},[, - By otneethy] ]aﬁ:mmmslhiesdc hm&:@;qn@tsylphd:z&ér{izrﬂg, Hy6rshyor
settable or curable conmpagsitions such as fillers, grouts, mastics_and
putties. The PCHERG eisk-oriy-25E150Mad0d- Qe a0 ¥ BEolume of ¢, msTassoind nol ded

Pan he 8 Stk AR D AR Ee R, SRoRE DB P b e aRe oS oo
pol yani des sugh gy d\%b?rimﬁﬁ’é Mf%%%ofﬁﬁhéﬂbﬁ&)ék%ﬁ&ba@&&c)é%wé %

pol ybutyl enes,” pol ynethyl pentene, polysi’l oxane, polyvinyl
pol yvi nyl acet afshyleneglycol.

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-

. tetradecilchlodde (2.33:1), 6.0 % by volume of a mixtre 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—meﬂ1yl—2H-_isothia.zol—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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et hyl ene-vi nyl acetate, polyvinyl chloride, polyvinylidene chloride, epoxy,
phenol i ¢ arOpeloyxiar bonat e cel | ul osics, cellul ose acetate, pol ystyrene, 20
pol yur et hane, acrylics, polynmethyl nethacrylate, acryl onitrPC&GRBI30askoene-

styrene copoly royliQnj tyri | es ne-acrylic copolyners, acetals,

pol yket ones, p I'g?ﬁhlgﬁy%ebﬁg{@?ﬁber?} %H%@ﬁppb’ﬁﬁomnebimhd,ba@&boepby%hlﬁﬁ@

oxi de, pol ysul Gipregylehéglytdt. crystal polyners and fluoropol yners, amno

resins, therno plastics, elastoners, rubbers such as styrene butadi ene

rubber 25 and acrylonitrile butadi ene rubber, polyacetal

¢pol yoxynet hyl ene),..and bl ends and copol yners thereof. Formul ations

conpri si ng t he§reding cteoli furthemmspedti o @I@di]ﬁregllfﬁ%ﬁt itﬁ% material as the

functi onal Srmtf&lin%L nay, for. .exanple, be used to forim ﬁoﬂfﬂyﬂge u’h as

aut onobi | e parts, ar’}HWé‘FO’BH‘F%B [#8, aniiemacTobiad tcontpiosRichIOMRT 5t leastoniQthe

02/ 062142 PCT/@Q@J,,Q{Q%QeﬁEﬁpe, packagi ng, gaskets, waste contal ner?,r .

general purpose containers, " brush handles, sponges, nops, vacuum cl eaner

bags, insulators, plastic film indoor and outdoor furniture, tubing,

i nsul ati on fo:&l\/_\ia%&qagg cable, plunbing supplies and fixtures, siding for

housi ng, |i nepr3il -octond akiegls, ifd e bat hr oom har dwar e,

appl i ances ancfargl ui rrgg%l . countlertops{fé]{sllaﬁkg{agﬁﬁgsmﬁ%ﬁﬁa FeaEEss ofibmsng,

tiles, dishes, BUVeSs sealhmio) vlags, Ghigd, Wdi418icR0 ports equi pment
o ey e R8P g

and t ool s.;ySui Ll?sf. br es be prepared fror 1 h as
PET and to P poly G s Cleppmgaganisaresetipbleypronpstie B8 miRRl Y, 'ﬁq]% such
i ' al cohol ,

as Nyl on, acayl,ﬁiu@% i . pol yur ef.hane; and Rayon, pol yviny
pol yvinyl chloride, g)éo‘fcgy’\/ol?lﬁgytﬁ%c?@ﬁg)@ﬁ?%ri de, polysaccharide, and
copolyners and blends thereof. 15 Fornulations conprising the

anti-m crobi ajé,bcorlrpct)_si tion and a fibre as the functional material may, for
exanpl e, be us88 Histepphaybeiianthefuah FSfilms, sheets, stabs and molded plastic

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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mattress cover pads and filling, pillow covers, sheets, blankets, fiberfill
for quiltswendnpiihi ows, curtains, draperies, carpet and carpet underl ay,
‘rugs, upholstery, table cloths, napkins, w ping cloths, nopRCT/GB800010
bags, wall 20 c¢overing fabrics, cushion pads, sleeping bags and brush

bristles. The 13P6r d¥ckagingalgackelsi vatsite cantainges, i gelwgplm}%(yé% Bt sk
decks, trunk liners, convertible tops and’

uphol stery, ca i rear

interior Ii neré%&&%ﬁﬂgfrﬁﬂ@,ge%@@ﬁi Yrceama cleaper bagy, endudatons @lastic film, -
unbrel | as, out RIWBAr andNd , ts, r.ons, - sportswear, Sl eepwear,

st ocki ngs, socks, hosi e%ﬁtgé%t,ﬁlﬁ%‘ﬁ?ﬂdéﬁ’d’é&nﬁﬂ%‘ﬂag@aﬁlf iwiner and neatdef or

j ackets, shoesplugiting ssigpplichehn®t §xtubdd M t ey wear nd under gar nents
as wel | asébru&% bri zél is, artifici aI'é%’re%ItdIIﬁegr %Ii LIRS, @BE >, ROVEayennops,
cloth for sail®Plegpedichernand dathrobher hadwROr ] t, starps and

awni ngs. 30 Coatings suitable for use in the for r@bytaﬁg%g At crpapment,

wat er - bor ne, sOINPERTCPS2GIS, dhorasiz AftoBCTOERARE 0 HILK) digiérsn%onw%%’ V\EQIIté ds
and/ or radi atifa@fvgéjarrg &oati ngs. The coatings may be [liquid or powdér>
coatings. Suitable coarHJE P99 niPostsequipmeat end tonds.ude al kyds, ani no _
resins, such as 5 nelam ne fornmal dehyde and urea fornmal dehyde, pol yesters,
such as wunsaturated pol yester, PET, PBT, polyam des such as Nyl on,

| yi m des, 1{ableo Ak j t t hyl - Vi tate,
A" B A L S

I b >| Rft ctins, et I , I h ,
pol yearborte 3, Pobiilens aghayale O NANS o B gl e

acrylics, pol %meth | to nethacrylate, acrylonitril I en

copol ymer, ac®AiGFt viscese,spolyarrthang and cRaydny npolyvigd edl8bBol ?B]%Wnes,
pol yphenyl ene gt (98@/’&?%” | e s_gl fide, polyphenylene oxI de,

pol ysul fones, liqult &t ! e%%l%ﬁ@?‘ camplysagshande,y ands copbigrimp| asd i C
el astoners, rbladesh&Ueh as sStyrene butadi ene rubber, acrylonitrile

but adi ene rubber, pol yacet al

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, WalI

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



15 (pol yoxynet hyl ene), and bl ends and copol yners thereof. Fornulations -
conpri si ng wbheagilyz M crobi al conposition and coatings as the functional
material may, for exanple, be used on walls, wall boards, fP&3HEB02/00010

concrete, sidings, roafjng shingle, industrial equipnment, natural and 20
synthetic fi brg’gnﬁ’n&%ﬁzﬁ)ﬁgb $ aptri ¥adiadionacnienaiatings.arthe eBatitbAn bks,

packagi ng, papﬁg‘zlﬁ]mé%(ecr\%hlf‘ coverings, towels, book covers) barrier

fabrics, and g 8% il1e 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-nelt,

agueous, sol vehuitilde meatid )%IER 4 LAl e _adhesi ves a
q AR Q0 Tl drdPlaAlaf St AhAOMTHE oo BHRERLHES ca1

d
seal ants. . Suitabl e adhesives and sealants i1 nc al & ns

such as 30° melngmmiaer dormadldehydte amdl wieaa fh@naTabisRiay d s ch as
21 WO 02/ 06214& P /GﬁOZ/ 00010 _unsaturated pol yester, Eglggl',g!%%#ﬁ%}gl %gm des
such as Nyl on, "8fSRtRdaROlY giET RIS By IPEG, palpamidesysueheas PEIBUpIlyRRRIes ’
pol yret hyl pent [ al cohol , pol yvi nyl acet at e;

si |l oxane, pol yvi nyl
et hyl ene- vi nylgcg!g?g)tp&? é“\épé’P&O{‘HﬁaC Ritorettidlenewanylagetafapolysanyl chloride,

ol yvi nyl i den @rides 5 o], and. pol ycar.bonate, cel| ul.osics,
(F:)el |y\l:: ogeI ace?g]%fgglqgg? ;Q/)?; qe)ér%(:le’ Sg urBIP%Oﬂ@PaH rBilyearbonate cellulosics,
pol ynet hyl net sat eacetatey| opBllsivk&re 'ﬁﬂ% yre zopol r,

~acrylonitrjle- st%réene- acryl ?cq?:%gotpyngfs%&gget a t& pm%ﬁonééﬁ?methyl

pol ypheny| ¥ne BFHesyIgel yptigniente-utlictle.styrams Y ROBBY) Initrile- '

pol ysul f ones, 463{{ ui d Cﬁ%st al “pol ymers and 1o fluoropol'ymets, ther m)p?ast I C

el astoners, ru I r é§élaldyupadiketmes haeylgheon e
PETYC | Gopolymsts: ewvetalbupatitetmes bbslypheeylth® Nkt |

but adi ene rub 0 tal ol yoxymet hyl ene), and bl ends and
copol yrer s thgrﬂeyopf@%den% LM%& POI}’Igﬂ%ny}/ene 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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For mul at i oﬁs conprising the anti-mcrobial conposition agd 32e3dihﬁsj[-xg or

15 seal antwgpoddagshunctional material may, for exanple, be AR

manuf act ure o(% V\Dég and pl astic conposites, afjhe'SIn\ée?oIO\rNi ﬁsga,/sm érout ,
aper, cardboard, rubber and plastic, gl azi ng ows, : ,

ool Tor Wi, ) B, pratans SO0y 10 i o

appl i ances, bathroons, showers, nens, o .

conpri si ng thQOB/M‘PPWPE?aom adrolyetiylesies i onpalybutyleye, c PYlym exlgrgrhpféé?, be

i onal material may, for )
Cond 1ot ePeBSIORBE, BonyAR Glihe 0b, PeliaETiacehtest ﬂhylam:t—vinlyﬂd&gate,
used | ’ ' ’ i - i i al osition can be
% 0 RS e B B BBy,
combined into a ve - ' ' ries. The nature of the
fact urf ngphemit raadt ipdly aboRa S tdeeldstd.  EOHHSES | &5 , S ¢,
gﬁtnr-?npclrjobi g%) conposi tion may be vari edd atcorglﬂﬁé t Be5tale prgﬁ’l buea

) . : t
functi onal coﬁﬂdufﬂibam;d t hacrylioher apdlyﬁe%}gy%égzﬁg%,croo%%g%ggg igen

i i i d or 0 42 P _
in the particylar. functional conpoun Z ; trom
envi ronnent i UGHCBRSYTENes gepelymmme fasrytoniatileostypure RIPHLY CHRYIRES

I frm0.1t04.0vvto_ o
oroterably rroeiSh BlkeStsSo” Whidtgnsime heton polsplamyaincomisdsi on.
. Dly. e i tion i i tive against a bro I
The anti-ni Crlﬁﬂyﬂkerp}ﬂ\im&gégsﬁ}hﬁg ngg)lsﬁﬁlaxwﬁf ltilﬁlét héﬂ%fadncppbﬁatrsrraandl al
i cr oor gani se even when | b bRALEV ol The for mil at h\ﬁﬂ can, 10 .
P e Mt Bt Hers B oS Bhreter m

| A ) 2k

optionally.. drutadienen rubhet ot derylopiteite GaieRNdihbBsS AERY e SHLAGES

(polyoxymethylene), and blends and copolymers thereof,

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 clay, 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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treated or in which the material is conbined. This wll lead to a

sani tisatiogg @eelflg Surfaces so that the surfaces and products wll
prevent the rapi feplication of mcrobial species and, thugero2/00010
substantially reduce the risks of 15 contami nation and infection. The
anti -m crobi al “BGrIEReRG wrwhichnbisiusedt hr ough nost functional materials in
which it is incorporated in the formulations of the invention. This is due
to the presence of surfactant materials and oils and nol ecul es of short

chain 20 | engt I t iptain this nobility, the surfactant
paterial s and gr}ul3 sfengpfeg?fgglagf%}g‘i‘?giye campaisedriremald ivabgtto 610 RAYY" BREET
than 20. The apieferabls” RBhAH. jfoyon tends to migrate across a
concentration %gadilg,:lt and lcrr@\r%g%{'%%’t Veensl?}f)f%%ef{ﬁn]’a denra t0s5 iwite tei@h it

has been 25 iW rtpf)ﬂmtami-mﬂstiosid]@oﬁjpggj%h to the behaviour of plasticiser
in polymers. Both the anti-microbial conposition and the fornul ation
typically begin to dissociate into their conponent parts when they have -

been in conti u%l -contgct. with water for |longer than six to eight hours.
The anti - ni cr obial “SGNGENIalcompositien inhighly efebiiot ag@mp%igrbg@r@rg% tpe
educed once

formul ation, ificr 2142 PCT/ GB02/.00010 substantially r
the conposition an g%{@rsﬁugjl%%no 'f‘ftherls Bed atigd another fimdtiorad MRABSAL

parts. The corpopevide Cihe YHERuIRRLL S car bon. source or nutrient for nany
speci es of m croorgani sns. Thus, ﬁ{)%egfgtrli‘ﬁ L 98; al Thembernulationanany he

ol et OB costangis peies CUITRES | M0B ol B RIS R e 1 ¢

rinsate/l eachatg_ of 1ow toxicity and which

the envi r onmeAP-HICToRal 1a6tigns in Hettht diy ahd Sddifip é@ﬁﬁ‘?ﬁéni%‘é’ %‘gxﬁglf%
the seco

because t he aptLi-p cr-ohi.al ents, are associated wt ound
and so the co#%%%mo?dﬂw 8h(§€%§m|‘malﬁ%ﬁ@lmbmedi. sEisivaillelehd té '&%aﬂftfs?ﬁﬂﬁe of
efrective

wat er. The fobfiyhats, ign so that it is stable and
0 rost %o@sa@obt‘ﬁafj?ﬁe %uﬁgces 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
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manuf acturi ng environnents. The fornulation is typically stable up to

terrperatur%o%mgzggc. 1s The property of nobility of the product permts
materials that “are hi ghly frequently washed or rinsed to becieetaognd"

with the anti-»mb%{r}q%biiaﬁl conposition during a routine act of cleaning or
mai nt enance. 2Upiantiadllyl yredubed anhte Ntk 0BbRboSIHIMACSIHd Ol SulhSor ROr at ed
into a sinple ,conventional detergent solution or acsidé]?d foo albﬁ?’ﬁaﬁmrviense"

during cl eani rigSsocfedgnta their compahemtopmtssi Thercomponehs &4hbn JUead g the

presence of it&rb%gr oghobi c elements, into the surface of the product to
be "recharged". OB 05 Dutrienh for spam spesiestoft hécrborgaﬂiﬁhis.omm?,the
therefore, resig 2. 1W .the need for _re-manufacture or difficult
treatment pr ocessgfs;(.:mir%l_ m%adgﬁéjé)sﬁéo%r apgl  thg eg‘)@ﬁg%q’fhi A% t Wegeadei -when obi al
conposi ti od orsubhmirsed i Wakrdid PERAIDY ﬁ&égilégg%@faég gg;g&ggﬁgg{yg%; gdggg

wat er woul d quickly dissociate 1nto the

previously di dwassshort R8i2ac¥EnR21H063 ki BaTeGB02/ 00010 According to a
further aspect of the invention, there is provided the use of an
anti-mcrobial conposition to prevent the. formation of col onies of

m cr oor gani snﬁ on.a surface at which it is provided. 5 According to yet a
further aspectt §rthonght thagthe onsatehbaee adowrtoxi#8hdcafisd' 8% afi-ficrobial
formul ati on tg gﬁevent t he, fﬁgﬁmat i on of col oni es of m croorgani Sns gt a
surface at whiBHIPtaFsassPeiatasbithrie sendndneampouad andryosid cemhpttion

formul ati g hayes ad: hobacterial to effect against a w de range of
gram positive and gr%l%?ﬂzlgz%ov@t%gbg’@rﬂrﬁs.en%Pfé?Y@iﬂl‘ial e, they are effective

agai nst the follow ng: Bacillus species, such as Bacillus subtilis,
Baci | | us cereus o )
e formulation can be designed so that it s stable and effective in most

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

15
The property of mobility of the product permits materials that are highly
frequently washed or rinsed to be “recharged” with the anti-microbial

composition during a routine act of cleaning or maintenance.

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

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

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

dissociate into the biodegradable components as previously discussed.
30
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15 Brevi bacterium speci es Brucella species, such as Brucella abortus
Lact obaci | | w®p ¢4aRs{8s Proteus vulgaris Pseudononas aerugi nosa 20
Sal nonel | a speci es Staphyl ococcus speci es, such as Methici | Irer/8e6i/sdoky e

St aphyl ococcus Aureus (MRSA) Streptococcus species Flavobacterium species
25 Escheri chi a’¥<{QE{1Bg tﬁé’rﬁ\fﬂiﬁ:aasmofehe Tiveeridhl ther€ 19?&@%&%@'@05' Li N and
|ty agai nst fungi and yeast suc g §(P 25 WO

formul ati on al éﬁ €9atve ac

02/ 062142 PCT/ G0 66‘3)“_:( eﬁP’@PPWlQm bpencthﬂmef@nﬁéﬁtﬁl N3f98blonies of

Cl adospor i um s speci Paeci | onyces species Streptonyces
oo arﬂ{ﬁ? u§§8ﬁa§§’h§ b dgprosiided. Monilia al bi cans to

speci es Saccharonyc speC|es
The anti-m crobial conposition and fornul ati on al so have activity agai nst

certain spe50| ei of al gae such as: Chlorella pyrenoi dosa
. ccording to yet a further aspect of the invention, there is provided the use

0
f a formulation to prevent the formation of colonies of microorganisms on -

a surface at which it is provided.

The anti-microbial composition and formulation have an anti-bacterial

10- effect against a wide range of gram-positive and gram-negative bacteria.
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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Pl eur ococcus 1s Anabaena speci es According to anot her aspect of the

i nventi on, N‘;&Ere is provided a nethod of nmanufacturing an anti-m crobi al
conposi tion, U242t hod conprising the steps of (i) m Xxingpchsdobfosdio
conmpound and the first anti-mcrobial agent 20 together, (ii) adding the
second conpound t o Kemacidlivmspecies first compound and the first

anti-m crobi al ageng, (}é’jéjél) addi ng the polar solvent to the mxture of the
first and second cd%ﬂ&ﬁi SAEET he first anti-mcrobial agent and (iv)
agitating the resul¢fa?g mxture until a clear solution is forned 25
According to yet a TurtHer RfBeHeHf the invention, there is provided a

met hod of manuf act Yrgshgy %ﬁ&{ggl ation, the nethod conprising the step of
addi ng the anti-m crobial conposition to the functional conpound. The
present ingention i&enﬂam@bég.@dcpgsed but not limted with reference to the
30 follow ng exanples. 26 Exanple | paration oi _'-nr-n icrchbhiat Conpostion
(" _ 4" A corrposiSttTQplﬁOIaycﬁzsrsjien@sto the present invention conprisiu?
conponeni s (a) toé(af% in the amounts indicated was prepared: (a) 32.0% by
vol une of a mi xtur&3f hacrﬁB‘YS%,SPQﬁIe@,rﬂu@lnastﬂ.mrbdisﬁae(i naratio. of 233:1)

i . ebenzenenet hanai M%ﬁg@zadodecyl -N; I"\'r-di nebyl chl ori de and

benzenenet hanam ni um 8?}?3 1V, hT-di net hyl N tei zadecyl chloride (Trade
Nane: LAC-504n); 10 (b) 6.0% by volunme of a mi xture of benzyl-Cl2-Clo

al "yl di rr;st hyl{;h am;oni unchbl ori de (CAS no. 68424-85-1) and 2-phenyl phenol
in the ratdo The HnTirmierobiuieo iiFd =1 ( . 0% by. vol une of
2-octyl-213 isot hi azol - 3-one ( rasgtgérﬁlaﬁnne%gnuﬁﬁfl §1};? AP ARGy agansine of
a nixture of SCIEHRGSPecigs pfalgpe s@th bsot hi azol - one and 2- net hyl - 2H

i sothiazol-3-one in the ratio 3:1 (Trade Nane: A-14);

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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20 (e) 1.0% by vol une of pol ydi net hyl hydr oxysil ox ane (Trade Nane: PD-D);
and (f) 39% by vol une of an isopropanol blend (isopropanol, n-propanol and
water to azeotropic limt about 1.0 %9. 25 Anti-microbial agents a, b, c
and d were m xed together sequentially at roomtenperature follow ng the
sequence descri bed above. The resulting mxture was then agitated
thoroughly and the polysiloxane (e) was added to the mxture. The

resulting mxture was agitated apd.isopr Sk 30.,added. The
m xture was t HeR“RYit atedants ™ amdré] f”béol Ut ﬁ"-\}/\g/an\é\{a‘gbt‘al Jned. 27 ns clea

solution is rei~r.- ed to herein as "Ti'L"". arrple 2 Preparation of 11

- hbrrobi al Conposition ("LOP') E7 J A conposition according to the present
i nvention comér cusmpmgmmnamm@ntso tifa presoni( oy s1iPn HEVPBRDDAt ONIEisndt ed was
prepared: (a) % y vol une. mat ur e of .t 0=0 benzal Loni um chl orides in
aratio To of’4’2c’ STBE% @@nﬁé‘ﬁg@ﬁgﬁétﬁﬁ]a‘?ﬁrﬁ‘ﬂUM\ dodecy] I -1

I\, T-di net hyl chl oiide and benzenenet hanam ni um 1i - dodec3t| - NN-di net hyl -1\7
tetradecyl “chl ori de (Trade Nane: BAC-50nm); (b) 6.0% by volunme of a mxture
of bent | C G3p2ayl by eivtet bi/émﬁﬁnam’mmwmbknmudecmefﬂcm@nﬁﬁﬁ% 85-])
and 2-phenyl phenol in the ratio g@g\’ de Nape: Acticide 5GX); (c) 6.0%
by vol une of -2f ,%xﬁeﬁi/ww@mmet@@m@u)l '@0)6]%?9’1'@/\{31\Ttﬂ#§15(5f11¥1&]1]2’5%s&11d1t| on of

1, 2- benzi ot hi zzoI in one in % 0
bolydi et hyl byd GRS g, I ﬁo@?&@"‘w’&éﬂlﬁgﬁ a8 ol
(Trade Name. BAC-30m);

10 _ .
(b) 6.0% by volume of a mmxtuie of bcnz:yl—Cu—C] s-allyldimethyl-
ammoniumchloride (CAS no. 68424-85-1) and 2-phenyl phenol in the ratio. |

2 I(Trade Name: Acﬁmd-‘a 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 Namd: 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 to 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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25 (f) 39% by vol une of an isopropano] blend (isopropanol, n-propanol and
wat er to azeotropic limt about 1.0 Anti-mcrobial agents a, b, ¢ and d
were m xed together sequentially at 30 room tenperature follow ng the
sequence descri bed above. The resulting 26 WD 02/062142 PCT/ GB02/ 00010
m xture was then agitated thoroughly and the pol ydi net hyl hydr oxysi | oxane
(e) was added to the mxture. The resulting.m xture was agitated and

i sopr opanol  ( I)bawdas: splded s THEE 3 X PEEE ggrhen agitated until a clear
solution was obtained. The clear solution is referred to herein as "LCF". 5
Exanpl e 3 Preparation of Detergent Formul ation conprising the Anti -

m cr obi al Agent Conposition of - Exanple | (i.e. D4L) 10 An anphoteric
non-joni c detergent, such as wa hln l.iqui d, havi H of from6 to
8, was dil ut edEiamphed ePrapATzalcr &F PELGYD Oﬁiﬁﬁ?“&@?é?%@ﬁﬁgﬁ parts of
water by volume. To this solution was added between 0.5 and 2.0 % by

vol une of the anti-mcrobial agent conposition prepared according to
Exanmple | (i %b»)o 5ah & the Eirest Inventss cohpAniic- cinpaiimet  Agent
For mul ati on agﬁln E%c erichia CO|I, St aphyl ococcus aureus and
Pseudononas a@?ugﬁﬁﬁﬂﬁanﬁﬁnﬁﬁmmmmbdﬂmbpﬁaﬁﬁﬂes were tested. These were a
detergent fornulation prepared according to Exanple .3 conprising 2% by
vol une of the anti-mcrobial 25 agent cofrposition of Exanple 1, and a
neutral dEtergF?tgo yvo%ﬂ%c)anﬂﬂmﬁofhwobmﬁﬁ&bnmnldﬂaﬁdmﬂﬁnaraﬁo

:10 of 2.33:1) 1,c.benzencmethanamjniuml\1—dodec}f]-l\‘,l\T—dims’ﬁhylchloride and

benzenemethanaminium  N-dodecyl-N ,J-\I—dimcthyl—l\Tftctadecyl—chlorlde
 (Trade Name: BAC-50m);

(b) 6.0% by volume of 2 mixture of benzy]—C]E—C],S—aﬂ_ry]djmsﬂlyL
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;

(d) 16.0% by volume of a 25%‘ solution of 1,2-benziothiazolin-3-one in |

20
isopropanol,
(e 1.0% by volume of polydimethy]hy('im}qrsﬂokane .(Trade Name: PD-D);
anci ' '

25

' (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 temperature following the saqucnce descnbed above. The resulting
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detergent was used as a standard reference. A bacterial culture (0.1 m) in

a nutrient WB@%'&H%S applied to a previously sterilised petri dish over

an area 7 x 5 cm The bacterial culture 30 was then all onedct@sitmodigr 30

m nutes. 29 WO 02/062142 PCT/ GB02/ 00010 The inocul ated area was then w ped

with a test w PEBEaRaS tisn agitated theroaghlyoand fie ﬁcﬁ%ins&hyﬁjgepo,éﬁﬂgg%%ct
appli

the test flui dge‘ .\;V%k 5{38 qbﬁCtt ria. The test solution was usi
either an absorbent CIoth ‘QrBEnmiKyEe U Lhe Ireopting Tinixturs eedd atiesledr &1 WS
also left unt rig@@@gaﬁ(gmggqy%g%dagd“ cleaned 5 control”, in which the
infected ar easvo\)gls not hed or even W pRELHet Was \iber ragitated taick erdlear
remai ni ng on tsedutsur was ebtiind1eTRE L fehy O e~ nuoerated affer periods of
15 and 30 seconds. The bacteria reme?%?%lgﬂgﬁg%ﬁeévegﬁg‘f%g@ema%hTeCBetri di sh
were numerdted by to wetting a sterile swab in a sterile peptone sol ution
(0.1% and thoroughly rubbing the swab over the area to be sanpl ed,
turning the swab as it was rubbed over the appropriate area. The swab was
then returned gx9,4 erig e tube; Ringers solution (5 m, 1/4 strength) was
added; and the s ?l%éﬁef tIJ r?%qra{i'% qtgé)@gefgemnfnunékmon&dihpﬁsk@bﬂkumﬁi_v\er e
plated out making seri alydaaiieh did&iions,. using the Mles and IMsra
Total Viable Count Technique andsyhcuBBPetiopnsixemple 1 @2CDELdr ni ght. The
nunber of colony formng units (CFU) (taken to be viable bacteria]l
i ndi vi dualu?s1) s then counted. 20 Calculation The log reduction in
. e - . .
o) Sanot Somg gl o aeak anixdeloneat o as AP LS i) Fifhng B b "
| o 6 to 8, was diluted in water in a ratio of 1 part detergent to 25 parts

of water by volume. To this solution was added between 0.5 and 2.0 % by

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

15
Example 4 Effectiveness of Anti-microbial Agent Formulation against
Escherichia 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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T ot unt ' | e was cal cul ated for each
al nunber of CPUs per ml of neat sanp
Post ol ?/052*1"5 controls. The log of the nunber of CFUs for the water

tortron oM | cul ated to gi weTWEiBodo This
| eaned 30 control, was calcu : _
\?\ggt:g:o’ea?red(?ggru?ﬁe test anti- 30 WO 02/ 062142 PCT1GB02/ 00010 microbi al

iti i 1 WaBie tiQn = | CFls water or
conposi tion t g mecwklted alBa n%e@e\g a % s sither mwatenat or
un(r:rFeaned control, B =1log CFU5 test sarrp#g) % A&?%eg ?é&ﬁ’c e

than 4 is congird@eeigst sohrionf feconmet thd abliefidia w}?&sﬁlgéa tagg%sgg,égpest

' ction Log reduction after 15 secs - ~30 )
g\tg i or Ic;g?alrsggg’@l“i WA applicd YR@E dtierah ﬂ)sgdﬁARr?iQﬁ%&l: ‘?‘Q%ﬁﬁglf‘ﬁ%?é : 8‘%‘9 I.nas
; . i tion aureu” - ‘ ;
13753 Compalf PR HEEdRes o, ol ot rmrcsis e Oumituied ot a
i : »1 ; I. wiabbe count 1.5 x S /
\lglya\?loleu(r:rguggl E‘f)liggérsl1 619§ t‘ﬁglcgﬁt?’%}#%‘;&%%iaﬁa SGITpR WP%‘PP%Q:??;&ZLIW@e& wdtict i on
of 1.0 after Sataecdihle Wetbr rbmafiff 3P BESAMERBE"HECSHET dish were

numerated after periods 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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agai nst Escherichia coli. A 2% Dby volunme solution of anti-m crobial

conposi ti onwgeoz@szsbog 20 reduction of >4.9 after 15 seconds when tested
agai nst St aphyl ococcus aureus. A 2% by vol ume sol ution of &Hf{/GR20001 al
conposition gaéﬁcgbrl?l.cl% 31 WD 02/ 062142 PCT/ GB02/ 00010 reduction of 1.8
after 15 seconds o 3 o5Rastieon tpgyecehas Bahen t est ed agai nst Pseudonobnas
aerugi nosa. 5 Exanple 5 Resistance of Painted Film Fornul ati ons cont ai ni ng

an Anti- mcrobial Conposition to Dry FilmFungal and Al gal Col onisation
nti-m crobial agent

The foll owi ng ReBralaid REGuGRIPIA SL jyAt _and t he
*0 conposition of Exargpl e 1 wergAt eg](?%%m%%ﬁ N W%RHWS@OMCﬂyB\/BIIDge of
Anti- m crobi aCFEBniesssamle) 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

St andard BS3900 Part G6) 15 Each fornul ation was painted onto 6 x 9 cm
ach formul ati on were painted onto the gypsum

gypsum panel s. ats of,. e _
al | om@ga&ﬁ%@ ofgrenicy thame iheonsdared axbe effattyalhen the panel s

panel s,
were dry, they were spray

Table 1 - Results

Composition [ Organism Log reduction Log reduction |
i . “after 15 secs . after 30 secs
| Anti-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

N 20 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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i nocul ated with a nixed spore suspension prepared from fungi (including 20
yeast s) 'S\Q’Qanéﬁgﬂtt omor known to grow on painted surfaces. The test panels
wer e suspended | hi gh hum dity cabi net at 24C for four vweekes@Adoiche
resul tant fungal growth assessed visually and mcroscopically. Fungal 32
WO 02/ 062142 FRSHCER0265 68 @ftegr Ksboomdsi fgd 5 e 08010donds R0t -

. The m cro-or%sg%is u%§d were: Aspergillus versicolor Aureobasidi

pul lul ans 5 85%%351 O3 8P ReFades Penici | | i um pur pur ogenum Phona
vi ol aceae Rhodotorula rubra Sporobol onyces roseus 10 Stachybotrys
chartarum U ocl adium atrum Method - Dry Fil m Al gal Resistance Test -
Vermculite Bed Method is Each farnul ation was painted onto 10 x 10 cm
cal ci um Sisﬁl i c]%te pgsel s. Two coats of each fornulation were painted onto
the panel & abkamphyS 24 Resistance GN\P4ifitdd PRPELLE h _cpat. Wen the
panel s were dry, they were _weat her egtégsi ng EB%B@&Rggéchgil@&g\@a i ng
Tester for 125 hours usPHgfobialwdiempsgition ¢yc Eagh Wﬂﬁhl%tﬂf cut in
“hal f. The half panels \/\gref 20 placed in the surface of vePm cu |teg£‘l’£00 g)
noi stened with water (868 ¥W§atigm, 5 transparent plastic box with a close

fitting lid. The panels were each spray inoculated with a m xed al gal
suspension three tinmes at intervals of tw weeks and sprayed with water

each week. THEhe olbWige Fsini 3 weeks at 20C -and_il |l uninated
with 30 Wdaylight _t_yp?ége fﬁ%@ggﬁgg??}@%ga%i@n@emwpmm|qgenooo
| ux) for 1926 Irempospiéon dfifxaitipde 1 avctkttadtbd:

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 o; known to grow on painted surfaces. The test panels
were suspended in a high humidity cabinet at 24°C for four weeks and the

resultant fungal growth assessed visually and microscopically. Fungal
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al gal growth was assessed visually and m croisgf)gl)fgl I %0 -Il\-lggt (r)ncc(r:g%[rlgjﬁgl :5),3
- ii doeocapsa a
used were: Wi @jeiilyd emersonii

' GBErdos1o
ococcus sp. Stichococcus B
P A (e e om iegr aurea 5 TPent epohlia odorata Results

: : o |
Table 2 - Dry EYUHENGE VRS oramedo FRO00RmOGIE | on Mrber < %
;ﬁt i ?m' crobi al agent (Observed Rating* (by volune) (4 weeks) .

4(40+) 1 0.50% 3 (30+) 2 0.75% 2(10+)I [ 3aéLeOOOaA)ngl gS(j:]ri)veflf 1;|'28:y0e2§%5f) Dr§
' B i 1 .C . . : .
G ?%)/()Aloégl) Resi st ;f?]lgléo?gg;?ﬁé@xhéln%gés’ﬂf Tl ARRTEIAT YPoietIor Fi | m Al gal Rating

' . 1 Replicate |
| ntensity Nunber agent Gowh - - Re(p))l "Aﬁ?%‘z,%ldlﬁ%gﬁ@l%?) p
Control O 00% 4 (50+) 4 (40+) 1 0.50% 3 . .
- - Cladosporium cladosporioides

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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2 0.75%-2(10+) 3 (15+) 3 1.00% 2(10+) 2 (10+) 4 1.50%2(1 0+) 2 (10+) 5
2.00% 2 (5Wo ¢doxbay 34 WO 02/ 062142 PCT/ G802/ 00010 G owth Ratings The
first figure represents the fungal growh cover as foll ows: PCHGBOF0dIR0
growh I = Trace growmh 2 = 1to 10% Coverage of growh 3 = 11 to 30%
Coverage of growth 4 = 31 to 70% CoverBlgeroebegisyg.h 10 5 = 71 to 100%
Coverage of growh The second figure in brackets represents the % cover and

an assessment of the intensity rating,Stghototdusimcilleiid = Gowt h barely
+++ = Dense

visible to the naked eye + = Light graowth I\/fderate growt h
growt h 20 Concl usi on The control sanpl gﬁ&%ﬁ oHnAgnyR anti - mi crobi al

conposition) was found to be suscepti .y filmfungal and al gal
col onisation. 25 An addition of 1.0% o?ﬂ'rtgﬂ{gggﬁ{‘%?me&obi al conposition was
found to control the fungal and al gal WbémiQBdBPdt@ | evel that neets the

pass criterion, of below 20% 30 35

Results

Table 2 - Dry Film Fungal Resistance Test

Composition Number - | % Anti-microbial égent  Observed Rating*
(by vdlume) (4 weeks)
Control 0.00% 4 (40+)
1 0.50% EXE)
2 0.75% | 2 (104)
3 1.00% 259
1 1.50% 2 (59
5 2.00% 0 (0)

18 *Averzge rating 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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of Coil Cog{,{h@?, 62P_ nels Treated with the Anti-m crobial Conposition of
Exanpl e | P62 Hat i ng panel s, manufactured by Becker | ndeetsiBabogerat i ngs
Ltd., Liverpool, were treated with a range of concentrations of an

anti-m crobi al Gf@‘b’ﬂpB@tm’gsnn according to Exanple 1. The panels were then
tested to denonstrate whether they have anti bacterial properties against
Methicillin Resistant- Staphyl ococcus Aureus (MRSA). 10 The panel s were

coated as foll ; il coating panel, 1.0% by vol une anti-m crobi al
conmposi tion S’gﬂ%gfﬁjﬁég? F‘?Pdefﬂ‘ﬁ%ﬁ‘,e @PB%%?WEICQW asnfallawsr obi al
conposition 1s S3 Coil coating panel, 2.0% by volunme anti-m crobi al
conposition S4 Coil coating panel, 2.5% by volune anti-m crobial
conpositiod S5 Coi =oaNbigowanel , 3. 0% by vol unme anti-m crobi al
conposition S6 Coil coating panel, 0% anti-mcrobial composition (control)
20 Met hod The MRSA ki t uFracegsowtihl ut ed to approximately 1.5 x 104 CFU il *
with- sterile dei o%l:_ed water . | m of this solution was placed on a coil
coating panel and“4was coift l@edeesieyagmef growthver an area of approximately 5

cmx 5 25 cmusi ng a_hand h reader. for a contact period of 1 mnute.
The culture was in3’raredi gﬁeﬁo?’@/é &F8f ok @Rvithe panel using a swab and was

transferred to a mwerﬁa%gmré;do%fg%%&#ggabneutraI izer (1 m) and

maxi mum recovery dil uent al dilutions were prepared

and 0.1 nli0aliquots & 7Hlhe ldjO%UerﬁagéPdf‘”ng ed onto nutrient agar, in
duplicate. The plates were 30 incubated at™ 3 for 24 hours and 48 hours

and read using conventional 36

The second figure in brackets represents the % cover and an assessment of

the intensity rating, as follows:

15 0 = Growth ba}'ely visible to the naked eye
+ = Light growth
— = Moderate growth
= 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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) ’ U - he procedure was repeated with a
Vo 027062142 PCT/ GBO2/ 000 0 t echni gues. s;rxesgrrpl es were subjected to the

| 5 mnutes. Al . . t
culture co %0k NS of P act Linb Sl
sane test [r)“rvoﬁ%co%. 5 Table 4 - Results Sanple Co

' 2 73 50 S3 60 38 S4 55 35 S5
‘me 5 min Um) (CFUm) S 8255 S273 es. (S 1 to S5)
Zlgrrgo g6 1. (lx awp@go Misrabiokigical 1 Teblihg Ofio4iRgt tlgﬁﬁsggﬁﬁf e?PiloréOPP@gx 1 03

produced very signifi cangﬁdecreases in the Dbacteri

: ; .aft 5
. . cbanelst Tirpated amdth f thet hﬁﬂt_l«‘iﬁiﬂrd)blﬂPCCsﬁ‘lg) Sitidh! Ye °
CFU/rﬂ) Inl{nguztee?raf ?II s not achieved in 5 mnutes ?contat. IS
m nutes. Total ba El??

' in the bacterial count
le (S6 3Rl a smal | decrease in th
;I'P(raoﬁqogt r501< igngFU;mg Pn 1 mnute of contact tinme, which may be

i ffi [ the culture fromthe panels
primarily due to the difficulty of recovering o L De el

usi ng swabli ngCodctorting panékst Qﬁaﬁ:fﬁbﬁ&'&?sb)pr&%}aﬁltdutshjﬁ oatings Litd.,
Liverpool, were treated with a range of concentrations of an anti-microbjal
composition according to Example 1. The panels were then tested to
demonstrate whether they have antibacterial properties against Methicillin
Resistant Staphylococcus Aureus (MRSA).
10

The panels were coated as follows:

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 incubated at 37°C for 24 hours and 48 hours and read using conventional
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sanpl es bacterial count had significantly decreased primarily due to the 20
dryi ng out Wf)o&)%% gigjl ture during the continuous spreading action on the
panels. 37 WO 0 062142 PCT/ GB02/ 00010 The coil coati ngs t peaiged2bdib t he
anti-mcrobial  conposition are effective, at all of the tested

concentrati ons CMRIGPES-y significantly reducing the level of NMRSA bacteria
when in contact in an aqueous nedium for short periods. 5 These coati ngs
woul d be very effective in assisting in the control of MRSA bacteri al

contam nation TR j im. | ar, environnment. Exanple 7
M cr obi ol ogi cal T s?%ygg?%g"é’? #g?gi‘}ﬁéﬁ’ ¥R agruliuge pantact tisfe of 6 mmtesSapg] PVC

94 Lam nate Trsiatsathplds Weted @bAUbd A Bf0RLR 1o GQIPOSH i on of Exanple 1
Panel s, fromH Marcel Guestbfétgé (Me,ﬁg%attegé’r&?qwﬁ'f ood safe PVC 94
l.ami nate were treated with a fornmulation conprising a paint and 2% by 1s
vol unme of the ti-m.crobial conposition prepared according to Exanple | in
order to demnﬁé‘?lﬁfle‘wqﬁer t hey ‘have anti bacterial properties against -
t—Staphytococcus Aureus (MRSA). Sanples 20 S| PVC 94

Met hici | i n Reststant—Staph L
| ami nat ed parlel , 2%802?“9@ ume anti (entpettimat lannpodi t ICohtactARES M |
Control, Clegr. S3 PVC 94 | am ngted pa Z&)Eby vqgl ume anti-m crobi al
conposition, | 25 Wiite. S4 Contrlol, W J/miet hod |30 The(GIRSnlyul t ur g was
diluted to approxi matgly 1.5 X u4fFU;‘-m§|-2~w+h : =z

S2 73 =

S3 60 3%

S4 55 335

5o 9 30

S6 L1x10° 2.5x10°

Conclusion

i 231 <as i=c (< 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
pn:man'ly 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.
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38 WD 02/ 062142 PCT/ GB02/ 00010 sterile deionised water and I m was pl aced
on a panel gz&%g‘{zl nuously applied over an area of approximately 5 cmx 5
cmusing a and d spreader for a contact period of 1 m put@Bed;

/00010

cul ture was igﬂ@di ately. recovered fromthe panel using a swab and was
o

transferred t gertangs weatod with denasti-nhioHHISUESRD (
10 fold serial di |I§??%ﬁgnm%?e®f%r°§8§w ed

maxi mum r ecov ident m). ) i

and 0.1 m al ?‘%}élég’ sfI tﬁ? tﬁ@ﬂ?’i“%ﬂ‘ﬁ@ﬁ@“&\m VETY semédicamilyoredutirigeiie 1898 of i N
duplicate. TheJrRKal Bsct ' bated at 37C for 24 hours and 48 hours and
read using conventiona%%&%ﬁiqéﬁgg{%a*fh@ pawsorg mediwastor sbortrralsed with a
culture contact tine of 5 mnutes. 10 Al four sanples were subjected to

the sane 'ﬁlsest rotocol. Table 5 - Results Sanple Contact Time 1 min Contact
Tine 5 mins (BPepargatingBwon] besver§2 BRtivedn asdsting i 6% M 97 31
$4 4.1x102 1. ijtoz Di scussi on 15 IJ?he t est sanpf%%gé&ea%%n%o ed
very significaff eHé’c‘F‘BH%’@glﬂtwmmélospﬁdsendaimﬂﬁﬂﬂivif(fﬂrﬂéﬂtl- 5 x 103 CFU/ )
in 1 mnute of contact tine and further snall decreases after 5 m nutes.
Total bacterial kill was not achieved in 5 mnutes of contact. 20

Example 7 Microbiological 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
in order to demonstrate whether they have antibacterial properties against

Methicillin Resistant Staphylococcus Aureus (MRSA).

Samples

20

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

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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The control sanples (S2 and S4) produced significant but smaller decreases
in the bact svoedppgapgnt (from 1.5 x 103 CFU M) in 1 mnute and 5 m nutes of
contact tinme. This nmay be partially due to the difficulty ofPCRGBM0H{Y t he

culture fromt nel.-s .using ,swabbi ng_techni ques and to the drying out of
39 WD 02/ 062145??@%@6%‘;8%0‘%6“ b 1ol tasepldaed g & anebahd %ﬂﬁﬁu&%’l?adi ng
action on the ppRRELS- Ve Hgéaonf 5 The Pi/C 94 | am nated panels treated

Wi th 2% by vol ue anti-nicrobial" “EBIEdEAHoR §ieXeffeutusingin hagdugilgy t he
| evel of MRSA bsprdadei fomedbnkdbt in. an_agpeous, medi um for short
periods. These coatings woul d b ?i:aEe fyltlu"%lée'vgmf’ Spiters Was immedistedyi ng
in the 10 conf¢wiverdd KRBA e pamdli®ing Q&al i ' spiktals and simlar
envi ronmant5 Exéa%lne 8 Determ nation g(:)f t he %%% :“p({r%{crr o%?%?éé‘?fae%w@fsatoat ed
Test 15 Panel SOBShtRpAINRE npetraliver (iiml) cndahaerResidcho Jn%@%l to
Example 1 The EPCFOBPE%%@% ested were: 20 Bacillus subtilTs 11>4878
3.2 x 106 CFU 58 DeV G Piepareiend Q66 didioks dPhCAHbns
Met hod 25 Test waels with i pt/ powder coatings contalning the
anti- nicrobial co%pogq\?ﬁgonﬁg@%gfagﬂg l?gﬁﬂﬁ‘éﬂﬁi el'he plates weae dncuiteséd panel s

were chal | eng®&@°Wifbh 281 duts Gt % €S, 0f e two organi sns at the above
concentrations for 10 minut g?ﬁcoﬁ E@PPSI ?I#E.re%ig?x% ppteatioanl tehpepeson was

pi petted onto The proaidar: westhaaR§jcatdowitdQ mﬂgg/c%%%alc?%ime of 5 minutes

_ 10 All four samples were subjected to the same test protocol.
Table 5 — Results
Sample Contact Time 1 min Contact Time 5 min
(CFU/mI) (CFU/ml)
S1 52 30
S2 21x10? 1.6 x 10
S3 97 31 o
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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| 1010 d vi b after 10 mi nutes. The swab was
P 0200010 remyﬁﬂmwrfagos;\;/vadi | uent and plated onto Standard Plate

Lransferr edwily %ed at 30C for 24 hours and the total nuf’ﬁlell‘/cﬁﬁz/(fbﬁi(fni €s

. . . 1 S
Cgﬂm eﬁ\garS, RelsnlctjsaTabl e 6 - Paint Coating Panel Nunber Bacillus subtili
c :

60
Pseudononas ( uHure daringithe sentirey eadlinggcﬁé% v?é eﬂrze é%%%i? TNC TNC 4

ng Panel

7 - Epoxy Pol ygl 0ss : C TNC
15 5 83 41 6 TNC TNC Table Uni) aeruginosa (CEUM) IN
Nunmber Bacillus subtilis Psgudgrmlggsm( CPG 42 éo 10 41 VO 02/ 062142

ScT) Geoar 000100 ekFiong 0 G oss Powder Coating Panel
PCT/ GB02/ 00010 Té%%ené - G ey Epoxy Pol yester

"Nunber Bacillus subtilis Pseudonbnas

5 The PVC 94 laminated panels treated with 2% by volume anti-microbial
composition are effective in reducing the level of MRSA bacteria when in

contact in an aqueous medium for short periods.

These coatings would be likely to be very effective in assisting in the
.10 control of MRSA bacterial contamination in hospitals and similar

environment.

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

15 Panels Containing the Anti-microbial Composition according

to Example 1

The microorganisms tested were:

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

25 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.

30 The bacterial suspension was pipetted onto the coated test panel and
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(CFU ) aeraginosa (CFUUmM) 1413 2109 36 4 TNC = Too numerous to-
count Concl wa ene2/za The results show that the bacteria are al npbst 7 _
completely eradicated within 10 minutes contact tine by thd&CaeBemoerobi al

conposition ac Wy Exampl e | in many of the paint/powder coating
f or [rul at i onts,h gjﬁ%&? gp\%gthgztsr‘?@%&ﬁ\eép? mnyteg. gmeAs?abdgxas Cﬁafdgfgl:}ge(% ttoh
containing the ihruh sitjon according to anple’ | a e
concentrations shown tgﬂége e fglc \ eaquPPatt‘ngr@FQ)r%?ndaIﬂePLam Coe Apal y
Cl mccal o, 15 Bxampl o 0 o Poy P MR85 Bl Bl B B apfemicmen. i on

ti mescal e. 15 Exanple 9 Effectiveness 0
"LCF" of Exanple 2 20 The sanples tested were as follows: 1000 LCF. 1% by

volume LCF [n ﬁate 2000 LCF: 2% by volune LCF in water 42 WD 02/062142
PCT/ GB02/ 00010 e%’(r% LCF. 3%by volume LCF in water The m croorgani snms used
were: Legionella pneunophila NCTC 11192 5 Escherichia coli NCTC9001

Table 6 - Paint Coating

Panel Number Bacillus subtilis Pseudomonas
(CFU/ml) aeruginosa (CFU/ml)

1 20 32 -
2 7 3
3 TNC TNC
4 60 15
5 83 41 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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St aphyl ococcus aureus NCTMB 12702 Sal nonella enteritidis NCTC5188 Listeria
nonocyt ognss 1 NCTC7973 Pseudononas aerugi nosa NCI MB 12469 10 Met hod
The European 2éuspen5| on Test (Pr En 1276 Novenber 1995) waBCT/G®ozioaned

under the fol (5% ?E;I nmental conditions: 1s Test concentrations: Neat
Test tenper atl eg’ OXMOIV@ﬂef@Q@IROWC@tE@ (0. 3g/100n bovi ne

al bum n) Dir -6+ bovr-re—albumn) 20 Neutraliser: Lecithin 3Q/|

pol ysor bat e 80 38% APt t i osﬁ%ﬂ?%s‘glﬁhs L.| hi stPsedenbgad | sa onin
30g/1 in dijluent Cont act time: W i ncybati on: 37C + - ) 25
Results Forl the test results tlo be e neut|r ATHBRROYR D b

shown to be|non- toxix to the Qacreria aypd to adequatety-—neyt+al+-s :
product under_test. The 30 expegrimental test condijti ons mu al so be
val i dated. |43 WD 02/D62142 PCY/ GBO2/00GHU To pags tie tesg—the—pr

when dil ute@g—n hard water nust] denonstrate at |gqast a 105 reductionfin
vi abl e county when teé_3t ed under |simul at ed6 cl ean or 5
4 TNC NG
5 TNC | TNC

TNC = Too numerous to count

Conclusion

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

Example 1 in many of the paint/powder coating formulations, even though

the surface is dry.

10
A powder coating containing the anti-microbial composition according to
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
timescale.

15

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

20 The samples tested were as follows:

1000 LCF: 1% by volume LCF in water
2000 LCF: 2% by volume LCF in water
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dirty conditions and under the required test conditions. s Table 9 -
Results forwaﬁ%FhQE Test Organisnms C ean Conditions Pass/Fail Dirty
Condi tions Pass/Fai Log Reduction Log Reduction L. pneunopRCraBé2aa15Al L
©3.94 FAIL B. coli 6@@?& 4 82 FAIL _S. aureus 4.08 FAIL. 4.10 FAIL S
enteritidis 4.44 FAPD ‘FAPY0 Y volne L{ifipewater4. 54 FAIL 4.20 FAIL P
aerugi nosa 4.02 FAIL 3.90 FAIL Table 10 - Results for 2000 LCF Test

Organi sns Cl ean Conditions Pass/Fail Dirty Conditions PassFai Log

Reduction Log ﬁ’hdmt:rcmigémsm@%g@%éa 4.68 FAIL 4.62 FAIL B. coli 4.76
FAIL 4.34 FAIL S. aureus 4.68 FAIL 4 22 FAIL S. enteritidis 4.72 FAIL,

4,28 FAIL L. nonocyt ogeheglomﬂﬁpﬁélhho?h@@NEﬁ@ F’gerugl nosa 4.64 FAIL
4.10 FAIL (10 44 WO 02/0§2142 PCT/ GB02/ 00010 Tabl'e 11- Results for 3000
LLCF : T: est Organi sns O ekfehesichia ¢adhbJBEYIMHai | Dirty Conditions Pass/ Fai

Log Reduct i on Log Reduct ¢ heﬁ) hila 4.84 FAIL 4 68 FAIL E. coil 432
FAIL 4.27 EAIL S. aur euRBIPCROGHS aurous NEIMB £27@Nt eritidis 4. 92 EAIL

4.95 FAI L Salmonelia 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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L. nmonocytogenes 4.98 FAIL 4.54 FAH, P. aeruginosa 4.79 FAIL 4.62 FAIL

hree sanpl es,

1000 LCF, 2000 LCF and 3000 LCF,

failed the

Concl usi on
Eur opean &@é‘kﬁ% Test at 10C for all of the m croorgani seBGas
£60010

However,
significant

Exanpl e 10 Ef fl&&% ian\é'se]Esezlggg

The "sanpl es

diPP Boftiks: vgl ume D4l in
volume DAL in V\i{gfer 26’8%“@%?’@@%%9“’68‘#&%0
m cr oor gani sns used were:
02/ 062142 PCT/ GB02/ 00010 Escherichia coli

Exanpl e |
DAL in water

al t

ugh the sa

les failed this stringent test,

asg; the destdhe praduct wheagliluted imhbrdofvatdp m@gﬁ
theAti-m’crobizliI 3 iR nas gftelgt

o R Vaais qoynt avhen tes®ds0nleDsimulntedchianve} UMe

%%i,e,r 1500 DAL: 1.5% by
1PRSwat er 20 The

Legi onel | a pneunophila NCTC 11192 45 WO

NCTC9001 St aphyl ococcus aureus

Conp

osition T4

t hey did display

NGl VB 12702  $abledhelResubintfer 100@ILEMNCTC5188 Li steria nonocyt ogenes Type |

NCTC7973 5
Suspension T

_eru_ inosa NCIMB 12469 Method The European
ps CSWdESanTasict eq GlednrCartditibed Dirty Conditions

oPRa& @ ail Pass/Fai
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 | PassFaj
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 4.86 FAIL 4.30 FAIL
P. aeruginosa 4.64 FAIL 4.10 FAIL

10
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exerlrrental A}(-‘;ond.i"tidns: 10 Test concentrations: _ Neat Tes_t terrBeﬁtture: | 0C
(/- 10 Twolomends 1 ons. Ne raSear Leorthim Bart PECYEmbROE0E0

[ | bum n) 15 utralis . _
ggg; Ilog(r)]éilu?novlt[,ﬂg %gl pg t)e 5 L. LChlliSt i di ne | ggl7C ?iﬁ)onllg) BO%I Re!sﬂl s
i © € f cubati on: -
|O:II | ufﬂg tcggt ac ]I ﬁ]ﬁsm .AOth neutraliser used nust be shown to be '
ngg- toxic to ‘tfﬁéet %‘&81&"&?? @ didtoasy| RassiFaili JDiyeCPheRSRE [U Rl

[ t also bg validated. Tg¢ pass
. The 25 Eexperi nent al tes. t s mys | t
E-ﬁzttest t he rgduct when di | ut e8g dﬁ’ﬁB wdt er nust defogRedirctoat | | eas

mplated clean of dirty
t i job. prieutcdiig count mwm—mﬁﬁ-l—m ' 1
2oﬁgi5tirgﬁgca DuI?ldgr q?%ié requj red test condilti L 46 (W0 024682142 AIL

MUGBOT Batsle 12 - Resufts fog7500 D41 T%AE}WH—:—“*
CondiO;I': 82212 s/Eail Dirty Conhditions Pass/Faj ' Loy Reducti®n’Log Redudidln

L. pneunophi |{&>-RUERNSFAI L 4. 48] FAI L 484 col 1 |4. JAFA L4557 4 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 N : ; . - . . . . . . N ACH . I L .
FAIL S. aureus 4.80 FAIL, 4.70 FAIL S. enteritidis 4.82 FAIL 4.75 FA

[ 50 FAIL 4.36 FAIL
9 FAIL 4.72 FAIL P. aeruginosa 4. FAl | .
'II_';'slbIme)migy'E qggggllﬁ? s4for 1000 DAL Test Organi sns C ean Condit ipomscEt®ediai |

Dirty Conditions Pass/Fai Log Reduction Log Reduction L. pneunophila 6.10

[ w 6. 10 PASS 5. 58 PASS
S E. coli 6.42 PASS Bs@ferPhRScol SN@IESHE]
gésgntSé?illt :DQISS 5.98 PASS 5.92 PASS L. nonocytogenes 6.72 PASS 6. 27 PASS

00010 ‘Table
P. aerugi nosa 5. 88 PASS 5.21 PASS S@iplsnﬂowcd ORAGRISRIMBGG000010 rty
L - results Tor 1500 DAL Test O Qg il cnceritiate NCTOA 88
Condi ti ons Pass/ Fai
Listeria monocytogenes Type 1 NCTC7973
5 Pseudomonas aeruginosa NCIMB 12469

Method

The European Suspension Test was conducted under the following

experimental conditions:

10
Test concentrations: Neat
Test temperature: 10°C (+/- 1°C)
Test conditions: Clean (0.3g/100ml bovine albumin)
Dirty (3g/100ml bovine albumin)

15 Neutraliser: Lecithin 3g/l, polysorbate 80 30g/1, sodium
thiosulphate 5g/1, 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

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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Log Reduction Log Reduction L. pneunophila 6.88 PASS 6.14 PASS E. coli
7.14 PASS 7VWQ20H3HR2 S. aureus 6.98 PASS 6.34 PASS S. enteritidis 6.52
PASS 6.40 PASS L. npnocytogenes 7.39 PASS 6.83 PASS P. aerRgl/aBezomeins

PASS 6. 06 PASS Tdibhe Jﬁesu
Condi ti ons Pass/ Fai |

L. pneunophil g
7.34 PASS 7. 08
7.59 PASS 7. 3§
sanpl es, 1000
Test at 10C, f
condi ti ons 50
tests of Exa
effective tha
anti-m crobia
PCT/ GB02/ 0001

BRI -

2000 DAL Test Organisns C ean
Log Reduction Log Reduction

Dirty ass/ Fai
Flz‘?ggrggﬁggﬁt eri deﬁiﬁg%‘; %;ﬁ;i 1D1£typ(§;rgdm§nmag£?;§ssmai
AR e X e
S R S R SRR gt v o
MV\B th&76 he cOnmpdAIJ on "DAL7 5§ ToTe FATL
[ Dfre -—-LGFZ-—Ihe_¥c)nn05|t|on "DAL" I ncl udes .
agents that are¢ nore ﬁ%}ar t han FAII\WO D2/ 062(7¢ FAIL
DS. enteritidis 4.82 FAIL 475 FATL
L. mono.cytogenes 4.89 FAIL 177 FATL
P. aeruginosa 4.50 FAIL 436 FAIL
Table 13 — Results for 1000 DAL
Test Organisms Clean Conditions | Pass/Fail Dirty Conditions | Pass/Faj
L. pneumophila - };eld(;l o o8 Reduction
E. coli 6.42 i - “ASS
S. aureus 6.10 i 5 PASS
S. enteritidis 5'98 'PASS - A
e 6-72 PASS 5.92 - PASS
- — ‘ 5.88 PASS 6.27 PASS
. PASS 5.21 PASS
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those included in the conposition "LCF'. Thus, the inclusion of polar anti-
m crobi al weerpRlglspcr eases the efficacy of the corrp05| tion. 5 Exanple 12
The di ssociation of the Anti-nicrobial Conposition "D4L" ofPCTABI2/0101 upon
i mersion in hiv | onducted to assess the difference in
bi ofi | mgrovw\ged%g I @%g%ﬁé&@iyﬁand control surfaces after. 48 hours
ere _coated with the

submersion | er-en surfaces
i -m ,$Te§90 Orgl§ |S(I);:et ?P C%ﬂﬁ?‘lﬂ sBasstiall |\Bisy KSonditionhpdPaddia;

anti - m crobi
Ei ght al um nfum bottles were four differ int typep. The
pai nt types re Series | to g% ‘FM&} el ow. Fourr}g?é) uﬁB?’@l bS wer e

pai nted wit h| papneuinophildi ng 2% by gigg ght of T Tt et
conposition ¢f Exanple | and|{four were pain edp% standarfgilgal nt and PASS

v

-

used as cont { Bt §oi20 The pai it typé&sidwere ap TPAISEST| SErtep X
d oss (tough for high quali .y i ndustjrial fini Shl ng ang SS

—Sturabl-e—enanel
decorative i 1§e?‘?r8}‘? exterior| 25 wods). SefieBASS Vet VWig §4 ENUT S| Oy S
(interior/ex gri bUI at+ve—edutles~ Conthins a preservative for Afsi;

prot ection égél N ?u crobi al spoi Iﬁ@). V\d)655062142 PGT4@B027 1PASS
Series 3. Bl uE 680 er-bot At \,.ﬂﬁp:g/ﬁ | kyd synt heti g -

enanel s used| f or to;e/ n del coa;7 r?g) Se 53 Aquaguar&ﬁlttwo packPASS
epoxy coati n@ zidiﬁgﬁ@bés ancl T oorg)45 5 PASS | 606 SASS

Table 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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Each bottle was placed into an inocul ated sol ution, covered and i ncubated
for 48 hourwool&ipottl es were then renoved and sprayed with 0.5%
Tween/ phosphate buffer solution (100 M) to renove any bof | RCTKER0246end0

formed. The reglski; hons were. pl d out making serial decimal to
di lutions, using tr%@&wgdeisﬁ Q‘%&W&%&“&b%&w dis, theumclusom of gukarang-

i ncubat ed i nvefdiembidl agéftsINGEM ﬁgs ugber of colony formng units
(CFU) (taken to be viable bacterelgg{]e?n |\9?8 SYORMRESHIRER counted and the
experinmental plates were conpared to the controls. 15 Results Biofilm
growm h recovered after 24 hours - E. coli Series 1: 50% nore growth on
experinental, conpared to the control. 20 Series 2: No growth on

experinmental, |.growth on control. Series 3: 25%nore growh on
experi ment al , %%%%g{%g@ tgﬂﬁgﬁﬁ?@ﬁﬂon Séihﬁaéﬂl:—nﬂr&%iﬂil(ﬁ;@p@mibnoqb4 » of

experinmental, conpared to the control. Biofilmgrowh recovered after 24
hours - Pseudonobnas aer ugkaasle 128paeh ; 9 re growt h on ’
experinmental, conpared to thg co%rol#lﬁérssé?qgg\%g}m grow h on control,
very smal]l growh on experinmental. Series 3: 25%nore growh on
experinmental, conpared to control. Series 4. 20% nore growth on

experi nment al , g red to the control. 30 50 WD 02/062142 PCl YGB02/ 00010
Concl-usi on The C0 FsW8t CoReudnd itomssesshitel differensé tinobi flinS SRRI@L € and

di ssolve in tHeewssy &9 &%]gﬁ ol ution and provide a carbon sourcé for the

m crobial 5 popul ati oﬂs. télfrag u‘f‘%@mgh%ﬁfa&ﬁsiarf@fe‘é&éldms gubntension in

m cr oor ganpsnevater.t HEhé r £ e&ila r 24 hour. i rsion_in

mi crobial broth. This xPefithiell el flcds AL R cBdtedC Wiy THE anti-microbial
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

painted 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).
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indicates a nore nutrient rich environnent in the paints including the
anti- m cr obkoabeeeposi tion of the invention conpared to the controls and
shows that the anti-m crobial composition is biodegradabl e PCI0GESOPiloe 13
Low Ri nsate Togds I§gy th @g Four different surface coatings, paint
series | to 4 as descri bed'd ?ﬂﬁte(wqtz,rbﬁmcealzbq:mbﬁeel ﬁooaﬂ&yé{msﬁil g{a-ganel
ude

substrates. These were then d,to contrals that did not inc t he
anti-m crobial conposition. gg%ﬁ?ﬁ@yﬁb‘ﬁd&ﬁﬂ@r@@%}i were E. coli and
Pseudononas aerogenosa. After 24 hours, the panels were rinsed with

dei oni sed wat er angllct heAwashi ngs tested using Mcrotox Testing. This test
uses a phot ol WATE e ent qudgnand @pro Hackbé ! y e) t iis highly
responsi ve,to the effect of 25 tgg'i[ ng |ﬂ%%%8%§{"%@§9{153ﬁ)§ le is
m xed wth’living bacteria that are sensitive to the presence of toxic

conpounds. Th i S | oyed to .regulate for a short tinme and then a
li ght readi ng%lagh;gaotgé‘%.V!"Tsnpaf@ﬁ%‘y\g‘?fes@he@%lﬂatedmﬁum@medzﬁﬁ@ pns -
LAt P

that are acut €by 480Kbgrsan i ose harmto humans, the bacteria are

i mpai red and cease to gsi vgr%%jpgﬁ}e%hwer%ﬁh@ emroveglo and espreyed weith iQyhy, | oss
froma sanpl e,'I"de/pimsphm@mﬁfértsdlﬁﬁmgxlWﬁgﬁ/ 062142 PC T/ (B02/ 00010
Results Fi gurg?s 1 and 2 Sha‘?ﬂv;t/nthe resi dua .

recovered af t &med. hothes resubling koheid@Rr ot n L0l sanples. 5
respectively. Sil‘tl .is clear fromFigures 1 anc}ﬁétetahg?tcglﬂgsl&%ogpﬂa degimad: i on

s greater o0 U4 g dhe Mrips emd Migwr Fotdl Wisbid bR THEGGR Sty O

the surface riR§gied ihPndy 1P57d91N0sa

ovemight. The number of cdlony 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

50
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and E. coli, for the experinental and control sanples respectively.
Rnnsates twdeJstfag control sanples are less toxic than for the.
experinmental sanples. However, the rinsates for both the exRaaBo@bioand

the control sagplg i(ﬁlhowed low toxicity. Values for the effective
concentration at ich 50% of the population 15 suffers from sone adverse
effect (EC50) were difficult to, calculate and values for the |ethal dose
50 (LD50) were not cal cul able The rinsate of sone of the anti-m crobial

conposi ti ons whbe somipoaenisoRfhkagi- t the control of other test
pai nts. For exan&l e, pai ntS series llmli%813?52cﬁogicﬁoﬁgﬁa%‘?eé}ﬁﬂci@tﬁia@ficﬂiﬁ%ﬂve

conposi ti on hath Sien§urkgunging solutiont fiel bestides Oab e i thout. t he

conposi ti ony of éﬁg knvention. Thus, different pro usgﬁédeo r?f‘%‘flﬁ’f(‘%’ﬁ es

(1.e. paints) PRIt mS: o Iae results show #m 1ndreas! iar @owth of?ﬁlkrﬁ}gﬁﬁgn{si at e.
I nvVentio

Thi s indi cat esb i sm erohial conposition of the n-only
has a small eff e?’?é aé%@?ﬂgﬂﬁaksﬁﬁ 3 %xk’%‘é‘[ agynergdoncim inscwalisli brath. t Mpinor mal

range for produadicatdshaimde MRtiedns anti-micrgbial agents. Thus, the
rinsate has low toxicity and |esﬁtgg#g.g PW\PIPS{%? 0 e prints;inshdeng theoamti-he

conposi ti ons dhlarelbal eampositioni of thi i esd for the environment. 30
52 WD 02/ 062142 P /GBOZ?OOO;O Exagrrigél’ééhulozqf i‘*&?@]&aé?%? §PERIsandFhemscoat ed
Panel s Steel paHdhsaniimirrebisbacipgsitiontiabiidearalnias a control), 1.5%
2.0% and ;3.0% by volume of the anti-nicrobial conmposition of Exanple 1
were 5 tested. The mcroorgani sns used were: Methicillin resistant staph
aureus (MRSA) NCTC1l 940/ 2. 1x105 CFU m 10 Pseudonpbnasaer ugi nosa

NCl MB12469/ 2. 9x105 CFU/ Ml Eschericia coli NCTC9001/2.2x105 CFU m

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 1 i i
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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Met hod 15 The sel ected mcroorganism (0.1 m) was transferred to each of
the coat edwp@nghs A sheet of sterile plastic (5 cmx 5 cnm) was placed
onto the mcroorganism which was then carefully spread toPETBOY/#O1Gr ea
covered by thRespjtgastic film 20 The first set of sanples was processed

i mredi ately on conpletion of the above procedure, i.e. at 0 mn. The
plastic filmwas renoved and placed onto a ceramc tile, ensuring that the
surface that had been in contact with the contam nated plate was 25

upper nost . The'l@Xpbskdnsu2f shewwie rogauawebbagsn L gtraces of the
m cr oor gani sm_and tgig&i%/\?/ab was transferred to 1O§mo§%][%‘r£r§§}nﬁ?# 1?18 ry

di | uent ( MRD) FERVeLE Ts@ab haes, uberd tho exprithbigal candt adsﬂ%ﬁﬂegalﬂg?eas on
the surface Oi‘eswa' ely .Thiﬁz %Evt\’/ab was also transferred to the saire vial
of MRD and the vial 323 L5 slear xom Fagwres floand 83hetEobidfitiv formation is

PCT/ GB02/ 0001 @reald? 6t ] at the swabs were well| soaked. The vial
was t hen Wnirgfi n‘ixedﬂate:]%brouglé{i@pi f 10 seconds. The resulting mixture (071

m) was then transferred onto nutrient agar plates 5 and the plates were
i ncubated at 37C for 48 hours. The procedure was repeated on a further two

sets of sanpl€@usgst tand Behowrthe dogicl§ HOHe SRHRGE ' t_25C._ 10
Results The res %ts of .the tests und(iﬁt aken on thgtl%%g‘{gegﬁpg‘n%qrgg’é‘roéa
detai | ed in 138 - Coly foy the,eeperanentakandsantrs] sampled e é@ti%lgvgﬁ gﬁﬁgead as
the base @at agpihp s Lhg resuLe’tés obt ai ned after 38 mn and 16 Hours
are conpared. is However , 2fPl§ssarg F tpxisnthane faratheacipemimentah gampad t S
t hat recover yHoweldre ] i orQani sns is pot entirely consistent.
Table 16 - Tine 0 m rgh %%S%Egss n%grgl(%}ia{hg) Expetimental 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.

pr toxicity of rinsates from the compositions of the invention is highly
desirable for the environment.
30
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S I Ll w | o7
20 125 E. apbindiePd 118 142 100 110 68 108 138 86 69 127 T.  aeruginosa
02683408 118 142 erugi
20031 00 190 PIPT 310, 110 107 112 136 87 128 20 54 WECHEM

Ti i n,.  plate) Sanple 1.5% 2. 0%
s con vy Wi B BRGS0y T
. 0% Control MR ( , 5111 Table
370 12 2 070 P. aeruginosa 18 4 5 103 11 14 9 97 16 10

- T counts per plate) o
Time 16 hour§te(el panels with a coating containing 0% (as a control), 1.5%, 2.0% and

3.0% by volume of the anti-microbial composition of Example 1 were
5  tested.

The microorganisms used were:

Methicillin resistant sfaph aureus (MRSA) NCTC11940/2.1x10° CFU/ml

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

15 The selected microorganism (0.1 ml) was transferred to each of the coated
panels. A sheet of sterile plastic (5 cm x 5 cm) was placed onto the
microorganism, which was then carefully spread to fill the area covered by

the plastic film.

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

above procedure, i.e. at 0 min.

The plastic film was removed and placed onto a ceramic tile, ensuring that

the surface that had been in contact with the contaminated plate was

25 uppermost. The exposed surface was then swabbed to remove all traces of

the microorganism and the swab was transferred to 10 ml of maximum

recovery diluent (MRD). A second swab was used to swab the

t 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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Sérrple 1.5%2.0% 3.0% Control MRSA 2 0065 10044 00051 E coli O

0 0 39 0@f£0ﬁ%214900 22 P. aeruginosa 0 0079 00059 00061 s
Concl usi on eresults in Table 17 show that, even after 30PCH/GBI2Ae0010

contact, the tibacterial effect of the anti-m crobial conposition is

evi dent. The tbABTsikRBFYreHihghdle cwmbs swedst wiellesbdkedm e santwat Rage!
support this. ‘JVHFﬂeiO -)z(ié:l %lt ion tgerﬁ Is a significant difference between the
counts from the Lest &y den Qieqﬁ(ﬂdfﬁ GB02/ 00010 panel cont ai ni ng
1.5% by volune of the anti-mcrobial conposition and fromthe test panels
contai ning 2. 0% and 3.0% by volune of the anti- m crobial conposition,

agai n support iTig teheltaptbaaief, onpositi.on of the

i nvention. 5 The counts@ det aie?{gdp%ng}eyégﬁ%mﬁ@ag tgpﬁfg}?%gg%gerg&&aé atgg so
endorse thé andithaplades wereinebited at BeC #0i 48 Hb#obi al conposi tion

al t hough t he

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

and 16 hour contact period at 25°C.

10 Results

The results of the tests undertaken on the coated panels are detailed in Table
16, 17 and 18. The results in Table 16 should be read as the base data with
which the results obtained after 30 min and 16 hours are compared.
15 However, it is clear from the variation is the results that recovery of the

centaminating 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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¢ 18 - Time 16 hours (counts per plate)
Sample 1.5% 2.0% 3.0% Control
MRSA 2 0 0 65
1 0 0 44
0 0 0 51
E. coli 0 0 0 39
0 0 0 41
| 0 0 0 22
P. aeruginosa 0 0 0 79
0 0 0 59
0 0 0 61
]

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

addition, there is a significant difference between the counts from the test



5. An anti-nicrobial conposition according to claim4, wherein the or each
pol ysi | oxame bBosaehect ed from pol ydi met hyl si |l oxanes having a chain | ength
of fromCl2 to CZO and pol ydi met hyl hydroxysi | oxanes havi ngP@lI’6Haz/s0oliengt h

of from Cl2 t n, ap m cyobi al_ conposition according to any one
of the pr ecedl 0 cI §$W§mngw“r§r)%ltﬁ' valng of dhe tanshmitiobidl esrhbogiiieh ok

agent and/ or tfigmathel |I|on | .gnti- mcrobial agent is of a
pol ar nature. 57 7. CAB%E ta??ﬁﬁl gﬁg Q{%oé?(il?bﬂ %b&oﬁ’@lﬁﬂﬂ‘i@e tod theyamtire of

the precedi ng micadbiel c f n ant i rohi al__ agent

sel ected from bacteri oci dal ,ﬁ(f%tng el d‘!nﬁ)%%hu?%et N ".Hmb eyl effgal ofnthe

mol di ci dal ag&RmPOsBiah oftheantvéntigicr obi al conposition according to any one
of the pregedl ng clains, wherein the first anti-mcrobial agent is

sel ected f?om benzenemet hanani ni um N- dodecyl - N, N-di net hyl chl ori de, and

benzyl - C12- Cl4yal |, unchl oride. 9. An anti-m crobial

conposi tion ag?:lor%;dﬁ’gs %%Eaé@ thgpag égaﬁﬂfﬁ% B thouss cehtaceialsd leadork® @k | east
one addi ti onahn@bddtefAIcr | ag is,.sele from anphot eri ¢ conmpounds,

i odophor es, phenol |%ﬁ%clorré§géucﬁds gﬁ%\r £t ﬁ%%ﬁfroﬁ?ﬁwpéﬁwyomlﬂmugh the

hypochl ori tescmmhtemtﬂ Iegecdass ounds. 10. An

anti-m crobi al corrposj;(tl on accor ?@3&%‘%% %%5&% ﬁa‘f%bee@ra dating
phenolic 15 e¥rf&katdurimginteledtin. f r om net hyl , et hyl, but yl, halo and aryl
substi t ut ﬁd phenols. 11. An anti-m crobial corrposi tion according to Claim
9, wherein the or each phenol ic conpound |s sel ected from 2-phenyl phenol ,

2- benzyl - nt anol -4- chl orophenol, 4-t-anyl phenol,
4-1 - butyI phen ?f&gﬂg[ﬁ%f}?" {f‘e%@g k?éllﬁbmlcr@ st lcompaditith pﬁﬂkyihpbm

p- chl or.o- rreta)ﬁyﬂseggl r Ioro hydr o yd| henol, thynol, 2-i-
propyl - 3- net hyl phenol 811@%#8?‘%2%1 éﬁ% ﬁ’@ti’@ °9ﬁ %pﬁémg the most

2, 6-di chl oro- an:hvalldxﬂlata@m%ﬁ, ta-Xx enoI

2,4,6-trichl orophenol and 2- ben;l;gt’e?c Clg}kg{))ﬁmﬂgf) I- An anti - nicrobi al
conposition according to Claim@9, wherein the anphoteri c 25 conpound is
sel ected from dodecyl beta-al ani ne, dodecyl beta-am nobutyric acid,
dodecyl am no- di (am noet hyl am no) gl yci ne and N-(3-dodecyl am no)

propyl gl yci ne.
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13. An anti-mcrobial conposition according to Claim9, wherein the or each
i odophore is selected froma conplex of iodine or triodine with

pol yvi nyl pyrrol i done, a 30 polyether glycol, a polyvinyl alcohol, a

pol yacryl ate, a pol yam de, a polyal kyl ene and a pol ysaccharide. 14. An
anti-m cropbAms conposition according to Claim9, wherein the or each
hypochl orite 1s selected froma hypochlorite of an alkali netal and an

al kaline earth metal. 35 58 15. The anti-mcrobial conposition according

to daimdid4, Waeari-MidrOSalboRpRItien 'cb@slétﬁ% es6éMlgsr: f rom a hypochlorite of
l'ithium sodium potassium and cal ci um An anti-mcrobial conposition

according to Cfl')aﬁtr'ﬁaft opR fiist ARE-AYicrabiglagent h%l‘f"éﬂ:la sgrface tepsipn R HamIMa3d or a

hydratse tRRIR Q. 2000! Md S8este@ridie (@)raawafeeﬁéw%mmbmﬁqeai dpd\dnd'\havm g the
di chl oro- 4- car boxybenzen qsyl,g(conam de, 3-di chl oro-5, 5-di net hyl hydant oi n

or a der98ngraljmia B {rwieh @na@r dvo ofrthe [ JEavPs ane é%‘tﬁ%’ﬁ ituted
conposi ti Waﬁp&qm@krﬂﬂtea (ber?'dinon S Lihe dtm-f? FPhroRps BrétnksBfRor diferBas ed

het er ocycl’i ¢ corrpoun roma idine derivative, a triazole, a

t hi azol e angRfesn 19 Qpaﬂsxbareup%b) %ﬁawﬁiimw)éarampawmwé%ﬁr%mﬁwng to
Caim 17, ndmﬂéﬁy%lk)@%réuﬁsr&g%léé&%eﬁo m RA&LH %ﬁ@lcbﬁlgﬁgn@%ms kS 18 Sapsdned

from4-pyridine car I'i c acid hydrazide, sodium ridi nethiol and
bi s- (- pyq'tP"ﬂ?’I 3 (8) abﬁ%zaik%utﬂn BRj "afs?W'Nﬁge‘éHWm#PéPSW%O“&BHB@SH| on

according to afyatQéest 8he ChHRpBIRLRAIER S &&.ﬁixaﬁe an&ﬁé@a 58iALS tEASIOR of ﬁ&n% % by
vol une of the at |east one conpound (ii) . An anti-m crobial

conposi tier dﬁN(ﬁ‘?ﬁ'ﬁ%Cto any one of the precedl ng clainms, wherein the at

| east one pol ajjj) gqugrgnelp%@%b@g,‘t,tegmi rom water, isopr opanol di et hyl ene
gl ycol and di pr op}/ ene gly 21. An anti-m crobial conposition according

to any one of {Watlspsingiasy '“@F‘ﬁ'l%ﬁ%' -microbiad 8g9Hi sing from1l to 70 % by vol une

of thg pol ar S\P{'léf@iﬁtm 4de tﬁeféHnﬁBHsﬁkhOQctQ%ﬂ%taﬁhé]Q {d19ediRE ofMcBheH! e
conposi tion according to any one of the preceding clains and a materi al

sel ect ed pmﬂ%pégthr@glal qqlcm«@son A sh@fgce tq whigh 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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| am nat es, adhesives, sealants, clays, china, ceramcs, concrete, sand,
pai nts, varnishes, 30 |lacquers, cleaning agents and settable or curable
conpositions. 23. A fornulation according to Claim22, wherein the
formul ation conprises fromO0.1 to 5.0 %by weight of the anti-m crobial

conposi tipn. 3Ry Zhii- rﬁcf&fﬂoﬁ‘gdoglﬂoﬁ%eér‘alnggtot andff‘)bnbfzﬁle W%@ééﬁh%cﬁeﬁﬁs

formul ation conprises from wel he anti -1 crobi al
conposi t i AMPrisgig st |¢$5ﬁé1ﬂ$oan%m'¢@@ﬂcﬁ9@toﬁe|w& rf@I”P |h¢gfe['ﬁ@d$|orfm¢'@ﬁi of

col oni es Qficliag {eSNBRAI HPmoRItidal 84rigce, which nmethod conprises appl ying
the anti-mcrobial conposition according to any one of clains 1 to 21 or a

formul ati on according to any one of clains 22 to 24 to 5 the surface. 26.

The use of an ARtdntiFhieroBRil %onrpegﬂeﬁlécb%.r@cwsm el & MY ”%r‘é@@diﬁgf; ik s 1
to 21 or a fornulation according to any oOne the cl ai 22 10 24 to
reduce oerQfﬁtnr the fird antomigsebiagnagant cig| epleeted d‘form b&r@@ﬂgaﬁﬁhgn@nmwna Nurface

at whi ch kdqdcgi- I‘@Wh@ﬁ@lchfhﬂdg7and'%éﬁ§§l?9—09§-alﬂﬁ8ﬁ'ﬁe?ﬁ§l'é de; M crobi al

conposi tion according to any one of ins 1"to 21 t e mat% conpri si ng
the steps of (i) mxing the anti-mcrobial agents together, (ii) adding

the at |egst tnﬁaﬁ%ﬁ&u%u édn‘wﬁosﬁtﬁnté%@or'a]r?@tttira‘?lycgngsc;f%%r(ﬂsht@'%d\nﬁ'nb}élr) taddi ng

the polar solvent to the mxture itatin
resul 10 ngatnierstupre @ﬁf’mpn% antignigradial agenuis ge{eq:tgd ffmﬁﬂnp@gﬂ"cACQfmmsof

Tanuf act Upiithcred, ShEMIRIcRBoARER LTI AMoRRT c‘af'n#pOSI Ihydehldickhn

conprising the step of adding an antl - ficrob accor |ngto
any one dmtrog,qrabq'ﬁgdbetqgocyfllqeprgpqmﬂgr| al as Ilsted in claim22. 20 60 WD
02/ 062142 PCT/ &B02/00010 1/4 0

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
5 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.
10
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
15  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.

20
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