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I nvention relates to. anti-mcrobial conpositions and to for POTABONS010

i ncluding the anti-mcrobial conpositions. 5 M croorganisns can be found in
many environments and are kKANTHMIOROBIAL CEOMIPOSEERORS due to infection
or contam nation. Wien microorgani sns arée present on ttre—surface of a
substrate they can 10 replicate rapidly to formcolonies. Virtually all

m cr oor gani sns |51 i nq.Lhis . .The microbial colonies forma
coating, which 1:}29Ig#llg%{mfoélsr%ateﬁith%lﬁ?%!aTecmthm% agdr foatermBatibhd ns
are nore hazar dagladim the ¥nkhn; Lpdi vidual m croorgani sms. Some

m cr oor gani sns al so rg;r oducet&nbégp?/@zliggﬁgﬁlg ¥oat | ngs," which nakes them

npre difficdalt to destroy. 15 A biofilmcan be formed by a single bacteri al
species but nore often biofilns consist of several species of bacteria, as
vel | as fungi, Micgaerganisms oawde fmbrd fn andhyc enviReh@enly aHYCAS- known to
Essentially, biofil Fbmmgﬂor on any surface exposed to bacteria and sone
amount of wat e eSHAF BFR %@g%ee@ue teoinfestion| apwontamabnation. pr ocesses. Biof il m
formati on occurs via three distinct stages. The three stages are (i)
adhesion or attachment, (ii) proliferation and (iii) biofilm

di fferenti ati oiWheb nBefsdreasi i Qceur . the m.crooygani snms nust be
transported to a1 surfacer.g T ?’geagéé%f?g v edB‘M‘%%Pﬁ& s“i)q te Hhex wanace
due to.Browhi arepliate mpidlyadiforntoaldits. YoihMR 4 t.of chemnt axi.s.
Once the m crgargani sng have been trapspor‘tegl tlg?’gﬁgéa‘{rr#%@‘éfnﬂ?? IF%F m
adhesi on to t hES SVaY.ackhe arigrabialf colonieanfurm aacoatinge WhichOfs k?g@ﬁlész-avan

der Waals forcgs 130 acid-base interactions and el ectrostatic fofces
olg H} %su strate surface. Biofilms are more hazardous to health

than individual microorganisms. Some microorganisms also produce

bet ween negat i

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

v 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 elecirostatic forces between negatively charged
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and positively charged domains. The microorgani sns t hen excrREEGB02/00010
extracel | ul ar pol émers, whi ch forman extracellular polyneric substance
conposed of pdﬁﬁfg CEInisrefeand positively clrged demagmphi phi | ic, hunic
substances and proteins. The extracel lul ar polyneric substance forns a
matrix that interconnects and binds together. mcroorgani sns attached to

t he surroundi NMches Wi Aus. h 1 Croor Lsms are anchored to .the

surface, which ca?lgﬁg?ﬂ-‘rﬁ#ﬁd@e@f gx?lrjétee??‘ﬁ‘f‘%?@é@hpa alvehich| form an,

soi |l parti cl exxtraeellulat 1 ' d i e. ce anchored, to
polphittic BbREAG! SombYsed ot Sl desitsice;

a surface, 5bi of i.c% m m C};iop(lj]:igani sne carry out "a varie
benefi ci al Sr ed¢idsoramphiphilicyahustiardbstitkes dRECRHMRHON t ndi ng
envi ronnent al ﬁ)ndi tions. it is., therefore, degi ra%s'e toﬁ%rr%t\#earcgﬂgﬂaind/ or
destroy the biFSHYPRIfiUPEEngaforms Hmattis thatr imerconfbets Rt BHdsSRIobAlL, "
process. has ed. for n er, of .years to destroy m croorgani Sns.
this process, %?ﬁgoﬁéﬁg%ﬁga%%‘ﬁ’ﬁ arf@ sﬂ%j eR¥equnding)i ghrfacenperBhus, e thad,
optional ly, hingiRrdUreaSishft ard rgant s an alsq be renoved from
surfaces by sinpl er\%ashi ng ang%lg%%?t%s‘g[h gﬁﬂg St W .lcclkli’ﬁﬂab% al} kinds ofh
wat er or wit hnsaepalsrsushray metdls! fR986 S W ves the majority of
the microorgani sns but does not’ p[;re\/.erzlt 09 e glr)%\%t ﬁﬁﬁcajﬂyml?’&tr itk sns
that rematth. QBdlﬂsﬁlngor gani sns can al so be destr.oyed by contacting them
with anti- mcrobial agents, which are poisonous to m croorganisns. A |arge
nunber of anti-mcrobial agents are known. For exanple, bacteriocidal,

fungi ci dal ,

In

Once anchored to a surface, biofilm microorganisms carry out a variety of
detrimental or beneficial reactions (by human standards), depending on the
surrounding environmental conditions. It 1s, therefore, desirable to remove

15 and/or destroy the biofilm microorganisms on the surface.

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

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

temperature and, optionally, high pressure.

20
Microorganisms can also be removed from surfaces by simple washing and
sanitisation of the. surface with fresh water or with soap or simple
detergents. Washing removes the majority of the microorganisms but does
not prevent the growth of any microorganisms that remain.

25

Microorganisms can also be destroyed by contacting them with anti-
microbial agents, which are poisonous to microorganisms. A large number
of anti-microbial agents are known. For example, bacteriocidal, fungicidal,
algicidal, yeasticidal and moldicidal agents are known. The anti-microbial

30 agents can destroy microorganisms that are present in a wide range of
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al gi cidal, waggiidesifal and nol dicidal agents are known. The anti - n® 8rbt 2005
30 agents can destroy microorgani sns that are present in a wed®Grangeiof 2
WD 021062142 03 _OCT 2005 PCT/ GB02/ 00010 environnents such as medical,
industrial, confRMOERCIty LA mm]md“mal’wmm%m%E%nﬁfmgﬂg
known anti-m Cré?R)ix%' ?nt Nhav%ﬁfi}ew ously been incl uded in conposl Pons
for use in various é’fg’%l%%a Bms e knoorn entiemiarobial BgentsxXiw Breviously

EP- A- 0233954 deassehi hgs ONPOos| for treating a sQlid material to give
i.t anti-nicrobial, hydlr]g% i lejcéda#nlé8§Hﬂls- s{‘(’ét iUSC p i pBRE QWS . appiisationsipansd t i on

conprise's a quaveronatentaMoONi um sal t-cont ai ni ng sil ane, an

or ganopol ysi | oxane and, optionally, an organic solvent. 10 EP-A-0206028
descri bes a’nethod of pronoting the growth of plants. The nmethod conprises
applying a spegific ag‘tpqut ernary amoni um conpound, which may be fornmul ated
as an aqueous sOFUEXWPIe1 EPEA-0RIBOSH desciibesd bempasitioRUicy R@aﬁ’%g solid

conpri ses wat er, . er. iLmmscible liquid, a cationic silane
‘optionally,, ar%aot-g[sjé\fraﬁoaé,lyﬁﬁtt@h'wyﬁ?- s Bpdrophilissand aeti-staticopropsitids OMTHO"
sterilising, dicsiiofidnSomprk&aR nd | ubricating di cal A and dental
devi ces. The corril;gjsi tion Zlgpgl%)grrsgrgi @'gastg@a%la&mg’é’luﬁblsé tonjgining silanserasi bl e
di si nfecti ng actganopslysilokasé Bed, ASRMAIl 0 nd a water-soluble
pol ymer having lubricating char_a(%?eri syma{%égg%fﬁ 320 descri bes

medi cat ed é?\arrpoo conpositions that include 25 anti-mcrobial agents. The
conposi tions i agent conprising a fatty acid

I n{i-m crobial
monoest er of a%é%%%@@%esgnb% aimethod o€ iproimngingate Prows of pHRANgHAI
t. . .
agen method comprises applying a specific quaternary ammonium compound

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

immiscible liquid, a cationic silane and, optionally, a co-surfactant

WO-A-93/10209 describes a composition for sterilising, disinfecting
cleaning and lubricating medical and dental devices. The composition
20 comprises a water-soluble or water-dispersible disinfecting and/or sterilising

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

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

25 anti-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 scrub or wound disinfectant. The preparation comprises a quaternary
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Fhat it doos not TRagocatdlts Mechicl Alfrodtadtisihe taf foetivheraot hffbrat | ng
[ equi _
t_ha'; o|o£ gﬁle(grrggéc}ﬁrmﬁs?imr nore, ' bl eaches can deconpose to pr oducehchl_ggéngf

glag V\,h?ch s 25 known to be harnful to the environnment. Thus, the

i i i ble. Oher known
I ne- I ni ounds is to be avoi ded where possi
e bl oot C?z]glude henol and conpounds thereof, arsenene and

S H t . :
22]‘ It smofcr g?;gh.l@_gﬁg&f%qpchgpwn &hgh gshlypsichborites (blkaches) 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-

containing compounds is to be avoided where possible.

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

30 include polychlorinated biphenols, such as triclosan. Other known anti-
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containing highly toxic anti-microbial agents, particularly in consumer

materials where it is difficult to ensure that they are used for designated
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,
25 do not remain active for extended periods because they are volatile and do

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

-‘ 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
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strains of theVBisBarekharmhil totthe envirenmertd agai nst. These resistant strains
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Thus, there is a growing concern that wi de and uncontroll ed use of

anti bi oti comat@fed! nfiin i d vironnent, as osed to their
controlled use in rrelét:’]ca{&@%m egéesn,@c 'H’tﬁ'prladl}‘é@ é’?@ﬁaﬁ antibiofign gyper m
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i n Chuanchuen? e greyyth pfhagnfd migroorganipmsand Tri cl osan Resi stance in
Pseudononas Aerugi nosa", 100'h

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 sirains are then able to reproduce
unimpeded by the use of known antibiotics. Thus, there is a growing
concern that wide and uncontrolled use of antibiotic materjals in the wider

20 environment, as opposed to their controlled use in medical contexts, could
produce significant long-term risks. Antibiotics are, therefore, considered

Inappropriate 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  Environmental Isolates”, 100® General Meeting of the American Society for
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CGeneral Meeting of the Anmerican Society for M crobiology, My 21-2503 RAT 2005

Meade et al., "Unique Mechanismof Triclosan Resistance ldentified in 3o
Environnental |solates”, 100'b General Meeting of the Anerican Society for
6 0 3 OCT 2005 M crobiology, My 21-25, LA, Suzangar et al.., "An

Eval uati on of Biocide containing Materials for their Surface

Col oni sati on-resj.stance d Qther. Properties”, 100t h General . Meeting of
the Anerican So](\,’i"é'f'?“’fc’ =al{}lamgdf*0“bi1tthdﬁy?nga?\/éy“12131@(5%"333\?“%9}3?1%%%? is' a
need for an antj-pjc Ir Ao OSih kil O b RA i SniShfo G L&Y I w de
variety of m qr%%n?aégﬁﬁgg\@k?%?r@émg l|c5er|- ods c?? tli mg gn%"ﬁ\?ﬁ?gﬁ'dcg}r@%e used.
saf el y and: convemipemits’y . 106" oGeherg] t Meaiinga sl cthe ofAhdigcamv Sotienn. fathere is
provi ded an antj-m crobial conposition conprising (i) a first conpound '
havi ng a surf acklierebiglogn My 21-26y 5420 to 35 mVm at 20C, (ii). a second
conpound havjng a surface' 'f!.tensi on of from8 to 14 n\Vm at 201C and

sel ected from silanes, soya |eacthins, siloxanes and nixtures thereof,

(iii). a first e i ' AAA 2 ol.v . wherein
in use the corrp%@%sf Fﬁ;&n&gsg%ﬁgqgﬁgét%ﬁ#gﬂb;m %%@gﬁ%&{ t?éaf%r%g{clﬁaﬁgnof '
ni crobi al col onigsnsbia Wide atariztys of fraiceoorginsmantor- Jong rebicds 6P HRES iakhiqon of
the invention is highly effective and works with a broad range of .

mi cr oor gani sms, wiieh cax besisedrgafelyand avavenagntly- mi cr obi al conposition of the

i nvention 'Wrks by. providing a surface, to which mcroorganisns are '

.Substantially prevented- from ering .and attaching. In other words, the
conposi ti oanS)f "?‘F?@r‘ﬁ?gn%?ﬁ ?Stﬂ"?"fs?ajfg&dﬁ‘l’q Py fnese é"’vlé"l‘?ﬁ’@g [ agbgierobidke of .
stage (i) of " thgmhh&tibh Bo t f: ' 1S, the »
m cr oor gani sns cg%not ot hglk%glg %Pt@%ﬁ?/@o&mﬁ%%g%ﬁ%ép%nm& Of‘
: ifrom 20 to 35 mN/m at 20°C, (ii) a second :compound having a surface

itension of from 8 to 14 mN/m at 20°C and selected from silanes, soyaI

leacthins, siloxanes and mixtures thereof, (iii) a first anti-microbial agent and .
. () a polar :solvent, wherein in use the composition acts to substantially
1 prevent the formation of microbial colonies on or at a surface.

- The anti-microbial composiﬁoﬁ of the invention is highly effective and

works with a broad range of microorganisms.

© 220 It seems that the anti-microbial composition of the invention works by
providing a surface to which microorganisms are ..sjuﬁstanﬁ'al]y prevanted.-

. Trom adhering and aﬁaching. In other words, the conﬁposiﬁon of the
invention substantially prevents the ocourrence of stage (i) of the- biofilm
 formation process.  This means_that the ﬁ:icroorganim .qallmot, then

25 multiply and form biofilms.

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

30  surface tension effects.
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- bi al agents and.
whi ch nakes t |Im Ietothe anti-mcro
therefore, i n@r?%%és (i Stﬁ%tﬁ eoplreagly ofermedi cr Bbisatmagémnit s then the’

phyaical 1y i SonegiR, 2, t“é%es.%’ﬁ i 3%h§n@?5qgﬁegcﬁ§§§§§i§a§mda a
Sur ace, whi Cleffesnﬁelfyﬁs}ireﬁcﬁn td?ﬁ‘tthé ® H%Br&ot 85 B \Q%ngsg ﬁ‘Fﬂg?%ﬁFﬁ?&@WBn | s

Cf feoti vo lagattie: 2&%;3;,3%,1?&%221;2 e PGS distiHion, 8 (FOORAG O
brevent 2 br oSHiFRARKeS thbio Bios geotesmeceptibbortadioritbeni ﬂf&olalég’éihéalﬁd;?e; he
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colony to gro%ﬁﬁ,omg antially reduced or

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

20 the invention is that it is able to prevent a broad range of microorganisms
from adhering and attaching to the surface and, therefore, from forming a
biofilm. Large numerous colonies are also substantially prevented from
forming. Thus, the ability of the colony to grow is substantially reduced or
cven prevented. The anti-microbial composition of the invention is,

25  therefore, general in its control of microorganisms.

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

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

8



even preve%7 g 6}2@ anti-mcrobial conmposition of the invention isQ3 ®5 200§
therefore., (g %{% inits control of mcroorganisns, |t seBaE/GBAAD0EE wel |
as preventing ‘;OHS growth of colonies, the anti-mcrobial conposition of
the invention 1NePeaBEIopIgantuns thatearagnomf susbeptitt doyantPAGBEalNEYEnts

m cr oor gani Sneq ar e &r evented, from bei ng, Produced. Thus, the 30

anti - m crobi al PR ERPET OPCY-he NE SMYoRMeTPBIs! agentp atr dhereforepmowateficttive b 8

WO 02/ 062142 02/ Q0010 ,0l.der” m croorgani.sns_that are
Hpwel caiithtabioh 0% dhat i, Borpallv, Ned. TrEhuS, the

nore susceptible to antT-mcrobi

Concentrati ons & han (hocs harenaof incRkRsHECEAEy 3e ARk mmiosabiel on o

concentrations than those that are nornally use

t he invent iSon dctionedshe antieniskbbinhagemi cotparedrtb iwherCiheliade ug(%sﬁ&lto!ngn of the
anti-microbial agents conpared to when they are used al one. e ’ .
anti-mcrobial conposition of the invention can easily be incorporated

I nto other matgrial.s, .sugh as funct. on materi als. \Wen incorporated into
such materi al sﬁ{et AL E0IGK ﬂﬁC%PPSIHPE rcgjﬁ-b‘éPnYWMt eatecastly béineupdmea] of

the io fornul ghj | J f4l S to substantially prevent the

ni cr oor gani sngh%‘ofgtr}%\é% aé‘?ﬁ%fggg)g{rléﬁ ggtfg’i?@ﬁ@i FH’E‘F%@S’. B HBFOrpgvatRd dgto of
the anti-m cr shthmaenwRstHes@becs i i L4 S€ combi pations
of materials that are highly tgxirg%{h?hnﬂgm%?lﬁﬁémrﬁgﬁ@ﬁb?§ E%Bf ©
agent s usd@ i formulationi -wilkr bbi ahodifisdosiot | gNStAr QlBs‘fQitFaiP]lgl Ypi&kht Kpgwn and
wi dely understood and tested anti-mcrobial agents. The fchacy o] he
known™ ant i - m CPGERamigE Eomeadhepingranddttaphingdhersbposi ti ons  of t he

i nvention. Therefore, anti-mcrobial a ' gents that have a low toxicity
can be used in the anti-mcrobial conpositions. In contrast, -new anti 20

Foxi o and of 1TTTe Pacqie! W MHRR gt HoRPbHERn -8 “tufgbaienonobr t he
i nvention al seonneie tombiaaenS 8f materials that are highly toxic to mammals. The
15 anti-microbial agents used in the anti-microbial compositions are typically
well known and widely understood and tested anti-microbial agents. The
efficacy of the known anti-microbial agents is amplified in the compositions
of the invention. Therefore, anti-microbial agents that have a low toxicity
can be used in the anti-microbial compositions. In contrast, new anti-
20 microbial agents for known techniques of sanitization use “stronger”, more

toxic and/or little tested materials.

The anti-microbial composition of the invention also does not comprise
materials that produce highly persistent residues or rinsates or products that
25 contain heavy metals and their salts. Thus, there is a greatly reduced risk of

long term hazards associated with the anti-microbjal 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



mat eri al s t\bétozl%ﬁﬁ'i’ce hi ghly persistent residues or rinsates or p®3ddet 2005
that 25 contain heavy netals and their salts. Thus, there IRCEGBOZmOIQ
reduced risk of, 1ong_term hazards associated with the anti-m crobi al
conpositions. nghly ¥tion of the invention does not interfere with the
bi ochem cal reproductive pathways of the m croorganisns it controls. The
risk of 30 resistance build up and the devel opnent of resistant strains

is, therefore, 2005 2/ 062142 PCT/ GB02/ 00010 highly

unli kel y. The Eﬁ??ﬁ%@%ﬁ&%%&%ﬁ"@tFPH?@U@@@@@M% thagrihat of thehgseohldat of
the second co I lLess .t han t he surface tension of
water at any 5 sg Qg}c??gg ]? %@Eﬁlg?fggsfﬁq}g,hq furface tansionpbivater ah any

o "the f1rat campound o rrubst TGS Ok PoftiptiBd fho ofpigalyacEiradinsi on

of the first conmpound is from 20

of the second bermyslane tension ofiveaten PhedirModtteRNoR of the HRY %"ﬁ{l’%&ﬁﬁ?g' y 10
r s

mNm at 200&5 Tl’ﬁblq(/)é/v syr.face téansi on of the second conpoun
non- speci fi ¢ bBA 11510 1 INYEmat 2€%iponent s of the conpositi on,

particularly bonding with aqueous or hydrated materials. The first conpound
I's preferably hydrophobic. The second conpound is 15 preferably

hydrophi lic. THiésaPRe: : i conpositiop that is typically
stable in both hydrophg%lﬁ%lbgnoa{tﬁ%ﬁgg%ﬂq ??%Bﬂlé’? 1S Gem & taddim #t120°Q, he
hydr ophobito fimete prefEablyd10 YNGR diy2@ict 1 nydrophi | 1., second
conpound, so as to provil(}ﬁej t he desi re(g’t%prggé?%%’r@ﬂﬁ‘%g nﬁ?@r&ﬁ@ﬁ seeonrdt s.
Thi s conbi nat i9Mpsungr vgbices esori-spedifisgbéndifig CHaat Stlﬁ:rzgorﬂh%glﬁﬁogf“ %ﬁ‘.
turbul ent effect thg% s disruptive to the formation of a brofiTm e
fact that thi SOBIROSHEION, Papiiary bpndingwith agneous or hydratedumafiriaes.f i cacy on
m croorgani sms but not on | arger macroorganisnms. Wilst it is preferred
that the first conpound is hydrophobic and the second

The first compound is preferably hydrophobic. The second compound is
15 preferably hydrophilic. This appears to provide a composition that is
typically stable in both hydrophobic and hydrophilic materials.
Additionally, the hydrophobic first compound typically attracts the
hvdrophilic second compound, so as to provide the desired opposing surface
tension effects. This combination of properties is thought to create a
20  microscopic turbulent effect that 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  antl-microbial agent. However, the efficacy of the second anti-microbial

10
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25 conpound_i s r(%drophi lic, it is possible for the. first conpound@igood®e 2005
hydr ophi | i cWHB/%6HA2 second conpound to be hydrophobic. Pref arcbéroz/dob)
first conpound is a second anti-microbial agent. Thus, as well as

contributing tagdéfeisdmmmeteE it g SENT d acts as,an 30
anti-m crobi al ﬁ)%1gent.._ Hop\i/:/ever, }fﬁﬂeﬁeﬁdi}gsaltéf;/ gf t;tﬁﬁgg@ggo%%héﬁ??nﬁﬁi dheal

10 WO 02/ 06214¢0m808IIN2005 PCT/ GB02/ 00010 agent is inproved by the
inclusion O the O her conponents of the conposition. By the term
"anti-mcrobial agent” we nean any chem cal substance that 5 can destroy

Mt Cr oor gani snep,, T, L rst_and.second antj-m crobial agents (hereinafter
referred to gelr% r@ It%{-masa l?ﬂ?ﬁ?ﬁrﬁgﬁp biV& Mg /Y chsmeisah substandeethat

conposi tiong Ofad M%@@%B%amsg?%typi cally well known and have been
y gu

subj ect to research by ry io authorities. The anti-m crobial
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
conbi nati on wi The fisg andheacoud mmtirmitrobin agtine (horepesidrireRsredf td Merall

i nvention. 15 Pr fer?bly, he conmposition of the invention conprises ¥wo or
nore anti- ni c‘?sotg‘leé‘F‘ 1gureRial Agents) prasertanpbe compositiens of thy invenfion are

anti-m crobi al t The. anti-m crabi al ents are preferably of a polar

nature. This -tgﬁg(%ﬁgs‘%eg %ﬂa{lg%g@?e&t %ﬁgﬁqtﬁoméemhéw thenmpudatosy of

t he conposidi ofut .SFBERLS- . di or non-cheni cal bondi ng.

This associ at i onhélgtri?sngs t heﬁa{{r?\i%é f%ggér)%%ﬁq%gg%&%gbaY%?gnﬁP?éfﬁW 88 theat i gn

with the nicrarerysed alomeas Hbﬁe@éﬁ%&@ﬂ}&%ﬁ%pp{g aﬁp%ﬁfﬁ%ﬂ%@ﬁ of the
wal I us, n

i nvention thensel ves associate with the mcrobi a 1§ 25
i crobi al  agerAfphfied sieacthey eraustdim combanttiontwihshe SifradiipHentodh 2l

the compositions of the invention.

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

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

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

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

compounds.

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

30  selected from bacteriocidal, fungicidal, algicidal, yeasticidal and moldicidal
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agents are not thought to forma chemical bond with the first and &8cbiid 2005
compounds. WPr®@{06214h| y, the conposition conprises at |east ®UI/GBO2/00010
anti-mcrobial agent 30 selected from bacteriocidal, fungicidal,

al gi cidal, yeagéntsi daivigred grefdhsivda 206 .

PCT/ GB02/ 00010gagent s. Mor eﬁgrég?lgrygbll;e?s?%éﬂ-%%ﬁ%gsF%ﬁéégrr%%é%régmdal’

bact eri oci dal fungicidgl sndiaioldicidalagentsi dal agents. The first anti-nicrobial
agent is preferably an anphoteric conpound, an 5 iodophore, a phenolic
conpound, a quaternary ammoni um conpound, a hypochlorite or a nitrogen

based heterocyeli 0 und., The secqnd apti-m crobial agent is preferably
a surfactant, %r@sﬁr Ishigrppial a?gﬁi}gt‘%lﬂ{%abimﬁ s gAmpoBodh anhe

first and sec L -4 ] | NRY._each _conpri se a quaternar
ammoni um Cﬁm%ﬁeﬁfe?{;?‘gg}’g,& %‘ﬁgﬂgm BRoBTAY %’B]ﬂ?g’&l?’i 8???1’8?'“ hé y _

i nvention comhypsehleriee 0104 nitky n%b@h@ﬁ:&é’c}%mhﬁgiuﬁgﬁpounds, phenol i ¢
conpounds and nitrogen based heterocyclic “conpounds as the anti-niicrobial

agent, is Quaternary ammoni um conpounds that are suitable for use in the
i nvention inglude coppoynds of fornula RIRRRBRAN+X- , in which one or two
of the R grodp§ sseendprijrmicspbinbagentyis qupferablytacsnrfctanty mare poeferablgl | y

I nt ted b | het t h d the oth R
groups are thd JAHETATY SHMANE, SAmpeda: Seih 1 dirshized sgraubemti-

Preferred;gua mni i.ncl ude benzal koni um hal i des, aryl
i ng substt ot oy b AR o PaSe o i aerd i Rostin epoupd

benzal koni um hal i des) and twi n' chain quaternary amoni um conpounds, 25
such as di al kyl di met hyl anmoni um conpounds wherein the two non- net hyl

al kyl groups Zrefemblycthedarfti-orivrobitlucorapositions of hieé nvainion €BpHse onsUch as

CS to C12 al kxl, preferably octyl and dodecyl.
T 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'R*R’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 Cq to Cy, alkyl, preferably octyl and dodecyl.

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

. 2 p3 pd . . . .
30 R R’ R")contains a heteroatom include domiphen bromide, benzalkonium

12



Sui t abl e quat ernary anmmoni um conpounds in which an R group (i.e. FA3 0Q02005
R2~, R3, R4) contains a heteroatom i nclude dom phen brom de, benzal koni um
12 03 OCT 2005 chloride and nethyl benzal koni um chl ori de Other quaternaryy
ammoni um conpounds Suitable for use. in the~ anti- mcrobial conposition

i nclude al kyl pyridini um conpounds,. such a. & s cetyl pyridiniumchlonda, and
bri dged cycl i cyﬂéﬁﬁﬁgﬁﬁﬁl@’ﬁ%&ﬂg%ﬁn‘a@@é hexani m um conpounds.
-Particular]), preferred quaternary amoni um conpounds i ncl ude

benzenenet han~N-dodecyl - N, N-di net hyl chl ori de, 10 benzenenet hanam ni um

N- dodecyl - N, N-@iheet dugembiyt etmemidenpl opmprinde @ddble for use in the anti-

benzyl - C12- C16- al kyl.di met hyl - anmopi.unthl oride.. Anphoteric, conpounds
suitabl e for USETPHE REIPRSEREN(IRFNE N AFSEYPHE e COFRRTOERai FHOR afky |

derivatives, ofcclqhﬁgpi%@_bgﬁoﬁdgn CFBI@&CQ:CTN-Veﬁg}ﬁﬁﬁﬂ(?‘mrﬂg?‘&édsd%fchv tives of

gl yci ne, al ani ne -am nb butyric acid are preferred. aﬂ:ﬂ‘? cularly
preferred conpeutadsnibmebtsiindedecyl bet a- al am ne, dodecyl ’
bet a- ai mhl obutyric acid, dodecyl am no-di (am noet hyl am no) gl yci ne and

(3- dodecyl.am no) propyl gl ycine. 20 By the term "i odophores" W nean

conpl exes of iodi.ne or triodi.ne with a carri ~such as neutral, pol yner.
The carrier ty%"_b%ﬂﬁﬁgy i Prefetiles qg‘fth@awso%f%??q?{l?f of’OIiDB&FH‘gS i &R

provi des a su i ise._of the iodingg:s negie Uil i brium
concentrati onéjteg%&%glggh%%g’??ﬁ 25 Sui t abl gq?gﬁﬁﬁéﬁ%@gg?éﬁg%@??% whi ch

" i odophor es 1@%}hn9€ndﬁ£c%ﬁﬁﬁxﬁﬁﬂﬁrﬂﬂﬁdﬁecymgyﬂhwi HN-pliadendchieideet 4g] 9l ycol's
such as polyet hyl'ene glycols, polyvinyl alcohols, polyacrylates,

pol yam des, -pdiwe;najrk@ip_@@k)ddﬁn@th}rl-ammomumch]onde. ' '

Amp]:otéric componnds sujtable for nse in the present invention inclnde
long chaiﬁ N-alkyl deﬁvétiv’es of amino acids. Long chain N;a]k} . :
15 derivatives of glycine, alanine and béta-Earnjno butyric acid are preferred.
Particularly preferred coﬁpouﬁds mclnde dodecyl beta-alanine, dodecyl
baté—mrﬁnobuiy:jp acid, dodec}.'lamjno—di(amiuoaﬁy]amino) glycine a':nd N-

3-dodecylamino)propylelycie.
propy

20 By the term “iodophores” we mean complexes of iodine or triodine with a
carrier, such as a neutral polynicr. The carriqr ﬁ'pical_ly increases the
© solbility of jodine in ‘water, provides 2 sustained release of the iodine and

reduces the equilibrinm concentrations of free i_odiﬁe.

. 25 Suitable polymeric carriers from whicin_iodophores can be prepared include
pdlyvinylpyﬁulidonc, polyether plycols such as polyethyleme glycols, -
po])rviﬁyl glcohols, = polyacrylates, polyamides, .polyaﬂquenes_ and

polysaccharides.

30 Suitable phenolic compounds include methyl, ethyl, butyl, halo and aryl
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pol ysaccharides. 30 Suitable phenolic conpounds include nethyl., eﬂﬁyOCTZNE
butyl, halo and aryl 13 03 OCT 2005 substituted phenol. Preferred
phenol i ¢ conpounds include 2-phenyl phenol, 2-benzyl-4-chl orophenol,

2- cycl opent anol - 4- chl or ophenol , 4-t-anyl phenol, 4-t-butyl phenol,

4-chl or o- 2- pent yphenol , 6-chl oro-2pentyl phenol, p- thynol., 2.--"- 'M
propyl - 3- met hydiphened yhegbl. opefdsgaihen @inedinydunds didlodo phral]phZndd;
dichoro-4-n-alké%aehenols, 2, 4-dichl oro- La~ﬁgle£oLj %_g4:,$; :

tri chl onphSnol2-barayist-genpphancint e BRaRgIo-<th PRBPer Hy FoeASIRe@eL nel ude

al kali nmetal - | kal j ne, earth. i enb10 | orites nspgh as the
hypochl orites %?9%@1? ‘inﬂjm %’8@?&%@ P@’?&%ﬁ’%ﬁa &éﬁsﬁélﬁ&&jﬁﬁ{ﬂl‘%{ﬁ’er afgui t abl e
hypochl ori t es diligh-4ite. St nateddhlsodi-bpdrophdisiphale ahdobhei n-jvari ous
hydrates. Qther suitable chlorine contai ni ng or agents include chlorine
di oxi de ands i trsopi-Gemetsdpkenchs vbiothyohelo i macdnedsthigrapgenhl, r2.Gs

N, N- di chl or o- 4- car boxybenzeuesul ponam de | azone), .1.3-dichlaoro- 15 .
chl or oi socyanuhtiorgddiallyl 5. i I hy%%ldgﬁ DT@F?EIL}%T?E?B var+sGuz

chl or oi Socyanﬁﬁé@%ﬁ%%af%@ _,y_?%d%,gg_.dmm%ﬂ&apl e nitrogen based heterocyclic

conmpounds inc errvatives, such as 4-pyridine.
carboxylic acid hydrazide, sodium 2- :zo pyridnethiol-1-oxide and
bi s-(2-pyridylthio)zinc,.-I,I-dioxide, triazoles thi azol es and
i ni dazol es. . /Auablti hypoallbyitesr michide edllakit mekd] crebi all-alimerpearih | metalonpr i ses

benzenenet ?(? n%:Tffgti;blljoTﬁcl\sl: gl?c%egsytlhé %’Iﬁgcﬁoﬁésh& ﬁ&x&uonrlj Qo%’ium, potassinm ‘and
| calcinm. = Other suitable hypochlorites include chlorinated tisodium
phosphate aﬁa their vadous hydrates. Other suitable chlorine containing or

chlorine releasing agents include chlorine dioxide and its precursors, as well

as N,N—diohloro—4~carbo;.ybenzeneéulponamjds (halazo:ne), 1.3-dickloro-

15 5,5-dimethylhydantoin  (halane) and various c]:_loroi5003ra_§,1uﬁc acid

demivatives.

Snitable nitrogen based heterocyclic compounds include pyridine
derivatives, such as 4-pyridine carboxylic acid hydrazide, sodinvm 2-
2 pyridmethicll-oxide and bis-(2-pyridylthio)zinc-1,1-dioxide,  triazoles,

thiazoles and mmidazoles..

A parficulady préfem::d anti-rmicrobial composition  comprises -

benzenemethanaminium N-dodecyl-N,N-dimethylchloride,
% benzéneméthaﬁaminium N—dpdecyl—l\T,N—dimethyl-N-_tciIadccy]clﬂorid'e,
| 'benzy_l—C]z—C]G-aﬂqudimethjrl—ammonimnthoride, 2-phenylphenol, 2—00{y1.

2HLsofhiazcl-3-one, 5-ckloro-2-methyl-2H-isofhiazol3-one and 2:mefhyl-

2H-isothiazol-3-one. . : _ . : N

30 The particular anti-microbial agents selected for use in the composition will

14



.25 benzenerw@,l@%@rlfy' "um N-dodecYl -1"'gN-di T~tthyl -N-tatradi-, cyl chQ@ 0c¢®,2005
benzy! - C12- C16- al kyl di net hyl - ammoni unthl ori de, 2-phenyl pbenolPCT&BII0Y0 10
2H i sot hi azol - gr ona) SIiIi:ibl or o! at121 met h)rl -2H i sot hi azol - 3-one and 2Lmrfh);j -
2H- i sof hi azDl - Faspdeperstingwpopahe ienvirenment In7whidofealondGent: Lerated for
use in the OOVRO, sition I-vill 14 VD 02/062142 ose%d&“*zo gén%em%néeéi
PCT/ GB02/ 00010 9?3??3)}]38 pendi ng upon the environnment in which the conposition
is 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, The'Rtes& con; | ce faor.lon riods of tine.
This nmeans that the conpo i??ggs g#ef?ﬁ??i%%m?@x"&%{hg@ﬁaw shaiciusethaed.
The second &onpHadhtsi ®© wiramllsamplsabsfatds s aid {th the other jo
conponents of the conposition g?jat he inventlo?1‘-!3dt%li}grr%&al-hgc"@i’(‘i}r‘n’aﬂL &%#%@
bonds and typi EHPRR @&na adiiéace ffor domi apdrioalet of finde MARGe nRfanb O}
cri1 ccﬁ%oﬂ’ﬁ’d S

materials i nclcgdi n?ié.var(lbfll;ls .anti-mcrobial agents. The secon
ROV o thg inventios can_qssidy be abtharged. 15 short chain

preferably a su
surfactant or oil. By the term"short chain” we nmean Cl2 to C20- Suitable

second conpounds include silanes, polyethylene glycol, sodium |auryl

sul phate, soyaThecgddond 2B e hy. sil nes such, as pol ysil oxanes or
silicones. 20 A preferred s coﬁg E:%Pﬁl)%ounapg@l%pﬁy%ﬂsﬁ‘é‘ﬁﬁygsw dhe atlera
particul arly eorapencrdd cfehe ROnRSRIIAGE the i ' hydroxysi| oxane. For
exanple, a po{é‘gg rretqr;élln?ydroxysi | oxane %Sdﬁﬁgﬁgdﬁé%%yoﬁ?g - ?1'_?11 to
400 centi st ok ¢adlyueradadhere tmalﬁb@@&t&hﬁﬂérﬁf%egmgféﬁ{bﬁﬁﬂg 25

el ) .
Preferably, t%cﬁ?dmé) %'a%i'ogg aﬁt?—%plrclrosbeiasll ;gre?ltrg.l to 4 %by

The second compound is preferably a surfactant or oil, more preferably a
15 short chain surfactant or oil. By the term “short chain” we mean Cyz to Cyy
Suitable second compounds include silanes, polyethylene glycol, sodium

lauryl sulphate, soya lecathin and preferably siloxanes such as polysiloxanes

or silicones.

20 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

.. second compound; however other proportions are possible and lie within the

scope of the invention.

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

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

15



second conﬂ,g)u&% hé)wever ot her proportions are possible and Iie w 0BioCt 3685
scope of t HBdtion. Suitable pol ar solvents for use in PERGHOMWPIEDL i ON

i nclude water, alcohols., 30 esters, hydroxy and glycol esters, polyols
and ket ones. Ipolaresstgenthbelps te pro&idiDa0CdRp3diGen Ohat 9s Gtabl20RE does not
PCT/ GB02/ 00010 pol ar sql vent helps to provide a conposition that 1's stable
and does not S@@Hﬁkﬂﬂglﬁﬁkﬁsﬁ@@ﬁﬂ&%mnpmm@ﬂs conmponents, Preferred al cohols
for use in the conposition include straight or branched 5 chain C, to C5
al cohol s, particularly nmethanol, ethanol, propanol, iso- propanol,

n- but anol , se l4. .1 S5Q-but.anol . .2 nmef hyl-1- butanol,

1- pent anol ang)rgfr%}?ag%lg_% @F tf?%%?gir?eﬂ]%fca oor‘?%[?% _mqg,p(éq éf’?éliltéértlé‘}aiqgﬂ use
i n the conposichamnd,ned alHoY. - t - or.opy|
acetate, iso-propyl lace;(giitee, n- bddtgiﬁﬁggg&? te’?&tmé‘%‘?]ba%?ﬁ&air{%g?ﬁ? > 1353 but yI
acetate, anyl paepanal,e otbitanol, e ses-butmol;r $rt-bikirol] dAsWbutAfAl 2 -Shethyl-1- -
2- et hyl hexyl %%:Jet aLe and iso-butyl isobutyrate. Preferred hydroxy angi

gl ycol est er s PpEnohdepeptappbandapyt nicobal (mbiturgeof is8merd)hy| ~ gl ycol acet at e,
et hyl glycol acetate, butyl glycol acetate, ethyl diglycol acetate, butyl.
di gl ycol acetate, ethyl lactate, n-butyl |actate, 3- nethoxy-n-butyl

acetate, ethy Vi ' | 0, ;21 et pr opanoi

Bl 2.2, U1 R S M cten aech ! S BBSRE fstide FRBRY! Bephir whytor

i sopropyl 1¢! yaottate3- Rigtang! is . ut vl 20 gl

met hyl di gl ycol, eeghy gl ycol , "butyl lsilg%co %’ iﬂsggfﬁy%é’é&flg yf(:%'(‘n)lyg,;"clJyl

di et hyl ene gl pedshte, seprbupyll acetatg) wanl , acetduy | ﬂﬁﬁt@é@isoﬁﬂé’r‘éﬁ)%ﬂhtyﬁ&rﬂﬁf and
di et hyl ene gl ﬁcol r’ano exyl ether. Preferred polyols for usé in e
conposi tion i AEFBEe Eﬁﬂ& %¥l agefateland issbptyd psobartgragg.ycol , 1, 3- but yl ene
glycol, 1.4-butylene glycol, hexylene glycol, diethylene glycol,
triethylene glycol and di propyl ene glycol.

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-trimethy1-3-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 monohexy] ether. "

Preferred polyols for use in the composition include ethylene glycol,
25 propylene glycol, 1,3-butylene glycol, 1,4-butylene glycol, hexylene glycol,
diethylene glycol, triethylene glycol and dipropylene glycol.

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

30 oxone, acetyl acetone, diacetone alcohol, isophorone, methyl butyl ketone,

16



Preferred ketones for use in the conposition include isobutyl hept9|3 0CT 2005
ket one, cycl ohexanone, nethyl. cycl ohexanone, nethyl isobutenyl ketone,
pent- 30 oxone, acetyl acetone, diacetone al cohol, isophorone, nethyl butyl
ketone, 16 03 OCT 2005 ethyl pr opyl ket one;, nethyl isobutyl ketone.

met hyl anyl -ket | soa, tone, ethyl but3fl _he"Lone. 5f|ay||
anyl hetont, met |PTCPP§¥£¥101REHBF|§)/ 159py EEFTBBW ﬁ?@i‘ﬁﬁ’@v 1 etegsp e et oDe.
acet one, met hylsg t 3 + o TalVIE ket one.
Partioukly pref e%[te‘gi %%’ea%ﬂgob%]t SLMIImori-?l %{m ]ﬁnﬁjcegﬂrfgg%:)ﬁ E%Jho {Frel u udp-

i soproparjol, dilsbmwyéhcﬁo:gi y]q:sbbm’ﬂcﬂ_mqu; @q:rydwreenenajth\ﬂceﬁh;l Ierefee madtiys) t he
conposition co s frogl ﬁq 70 % by volune of the io polar solvent but
since the, pri ﬁ?ﬂ“ﬁ‘B QAR EFIOnE S vent -is dilution -% rtmally any
propor EonOf PO Bl soI vent is b5lieved to be possi-ble -v~,itT-lin the

sDc) peDf the invrntion. .An especially preferred anti-m cr Dbi al

conpbsi tion' 6kl §sefaRedogeler Scbver@l @Fenseo £iBioqf

benzenenet hanam ni um ?}godecyTﬁéN N di et hySI 6%? (;}?el g?éﬁlba tificd include
andbenzenenet hasemepanaiietyides glyctl. and diprdedene glybell - - - t et radecyl obl ori de
(233:1), 6.0 %y VDIUve O a nbdhze. of benzyl-C . 2-

C16- al kyl di met hy- anivoni unt, hl oii dr, and 2-phenyl phenol (2:1), 6 0 %by .

vol une of 2-oct N .2 3- : % o a o
: 2D 5-chl oro-2 Mﬁéﬁﬁth isﬁgtlf’@ n?%@ho%g@?z?nﬁéh ?9‘8 iat%é 7? ﬁbuFEQ otlu@e b| azol -3
one (3.1),pl. qaowmwxﬁ,l bifesiabe dhe emhrP puBisyshi WE&%ﬁ{'%bﬂb \D" D by
| rojume. isopropanol, Another especially. pref erred anti-mcro
conposi tion cor‘r’pﬂﬂ@esmﬁﬁrop@ﬂbwn df5olal aeivenbis belived ds ®eofossible within

benzenenet hana n| u dadea | -2gN- di rret hyl chl ori de and
benzenenet hani Eo‘ggjéé?ﬂcnﬂ R d| met hyl - _

.An especially preferred anti-microbial compbsition comprises 32 % by
15 volume of a mixiire of benzenemethanamininm N—dbdecyl—N,N-_
dimcthy]ph]oridc and benzenemethanaminium N-dodecyl N, N-dimethyl-N-
tetradecylobioride (2.33:1), 6.0 % by vohme of a mixture of benzyl-Cyy-
C)-alkyldimethyl-ammoniumehloride and 2-phenyipheno] (2;1),' 6.0 % by
volume of 2-octyl-2H-isothiazol-3-one, 16.0 % by volume of a mixtre of
el 5-chloro-2-methyl-2H-isothiazol-3-one and Z—meﬂnjrl-ZHéisoﬂﬁazbl 3—ohe
(3:1), 1.0 % by volume of a blend of polysiloxanes and balance by volume

1sopropanol,

Another espccially preferred anti-microbial composiﬁon comprises 32 % by

25 volume of 2 mixtore of benzenemethanaminium N-dodecyl-N,N-
~ dimethylchloride andbexizenem‘eﬂlanaminiumN-dodccy]—I\LI\T—dimethyl—N-

. tetradecylchloride (2.33:1), 6.0 % by volume of a mixinre of bSDZ:Y].-C]';-
- Cyg-alkyldimethyl-ammoniomchloride and 2—pbcny1phanol (2:1), 6.0 % by
volume of 2-octyl-2H-isothiazol-3-one,- 16.0 % by volume of a mixture of

D 5—ch]oro-2-mcthy];2H—isothia_zo]-3—pne and- 2-methyl-2H-isothiazol-3-one
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tetradecylchloride (2.3.3:1),,6.0 %by volune of a mxture O 03 0CT 2005
ben-z3,1-C :z- Cl6-al kyldi mtthyl-a-mnon nobl orida and 2-phenyl pbrnol (2:1),
6.0 % by volune of 2-octyl-22Hi sothiazol-3-one, 16.0 % by vol une of a

m xture of 3D 5-chl oro-2-not hyl - 2Hi sot hi azD) - 3-one and 2-math3r]--?1i-iE;

ot hi azol - 3-one,, 17,03, OCT 2005 - Yo by e, of . e Ty

pol ydi net hyl hl(dr%‘ﬁ'ﬁl’b Ane 4 cﬁ]a\-?%h(g:%gb@ .i'uﬁ‘és‘?llt)'s'%rb”r gggnboalla,mﬁngf her
especi al |y prefdi@f@ehopBbdmd Crobi al conposition conprises 5.0 % by vol une
of a m xture of benzenenet hanam ni um N-dodecyl - N, N- di et hyl chl ori de, and

benzenenet hanam nium |l g-d. odtc)ll-"1, ~ I~t-diirje:ffi~:1-1-14-
tetradecyl chlofide (2.33.1), 5-0,% by vo y#.,". i r_.g%_: Rzyl - C12-
C16- al kyl di net-'{-mc{-ﬁérﬁ%ﬁ%dﬂm%ﬁﬁeﬁ“%afﬁ%rf‘lébfi%ce%ﬂ %ﬁ%@of&‘#’i’%’gi Y% 1o
b37'  vol ung yihey | or 26 Lsiehipl 2z IbedzerRAR thaddmehibenb)I- ¥R RE. a
m xture of 7 oq{g’- (Z:\Tﬁ%%-oi- ﬁeltr%ﬁ?ZH I sot hi azol - 3- one and T
2- et hyl - 2H i s@itrgitgiebloride @né befzenémethhnfinimah UNrgodscyl- N, N-dimethyi-IN-
a. bJt, -j 2dDf pDl y" Si | DXEnes and bal ance by.-vol nma ,di at hyl enegycol. A
further especitatadecylehidrigier @c3aht P-Orn/tbwioéﬂfﬂ%&g%d@ﬂ?% g epEYsew6.0 t/."
15 by vol une of, a ure .of benzener net hapams-ni N--dodscyl, -
di nel hyl chl or @é%&ﬁ%@ﬁ%ﬁ@%@ﬁﬁ‘ﬁﬁ% G @?‘?@%@gwmlh@dﬁﬁéfwfé\lhl
tetradecyl chl qy ) v I s fhifz e PY¥n o 86 v@niht engyl-= Cl2-
C, 6- al kyl di ms?‘Ld)]/ -%Eﬁiﬁg%‘ﬁcﬁ‘éﬁ g-,-%fon% 1%-’|o“'hequ?,§tlJ p7e‘ngfﬂl§2c%fraei ~16. g % by
vol ume of Py 0c3-yhloRtt-hemyii Riatthidzadeone 3Rd0 2metyl-98l-iskhians]l- Bomext ur e of
go 5-obloro-2-ntth)rl-2H i sot hi azol - 3-on' e and 2-net hyl-2H-1 sot hi azol - 3- one
(3: 1), 1.0 %:Nol.0fehy edlvme iof eddenst obpslysicraneiras balaneabrieduee vol ume
i sopropanol . Ydelt a]not er. especially preferred anti-m crobial conposition
conprises 6.0 918BYleHa8cRlo| une, of a mixture of
benzenenet hanam ni um\- dodec), I -NN-:. di net hl chl ori de and
benzenenet hanam ni ui n N-dodecyl -N, N _clj - n6t hyl - N--

. A forther especially preferred anti-microbial composition comprises 6.0 %

15 by volnme of a mixtue of benzenemethanamininm N-dodecyl-IN,N-
dimethylchioride and benzenemethanaminium N-dodecyl-N,N-Gimethyl-N-
tetradecylchloride (2.33:1), 6.0 % by volume of a mixture of benzyl-Cj-
C15-aﬂqudimctﬁyl¥ammonjumcbloﬁde and 2-phenylphenol (2:1), 16.0 % by
volume of 2-octy1—2H—isoﬂ1iazol;3—one, 32.0 % by vohune of a mixture of
20 S—Chloro-?.-meﬂlyl—ZH-_isothiazol-E—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 prefc;'red anti-microbial composition comprises 6.0 '

15 % 'by voluiis of a mixture of benzenemethanaminium N-dodecyl-N,N=
diméthy]cﬂdride and benzenemethanaminium N-dodecyl-N,N-dimethyl-N- -
tetradecylchloride (2.33:1), 6.0 % by' volume of a mixinre of benzyl-Cz-

: C,ﬁ-alk'yldhncthjrl-ammoniumchloﬁde and 2-phenylphenol (2:1), 16.0 % by )
volume of 2—001y1—2I-I—isothi_azol—3-oné, 32.0 % by volume of a mixtore of

3p  5-chloro-2-methyl-2H-isothiazol-3-one and 2-methyl-2H-isothiazol-3-one
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tetradecyl b @sbéhesr (2. 33:1), 6.0 % by whine of a mixture of benzyy3z@er
C16- al kyl di net hyl - anunom unthl ori de and 2-phenyl phenol (2: 1PCTX@B00Q/08610y 205

vol une of 2-o00 t hi ..azol -3-onel, 32.0 % by -volune of a m xture of
30 5-Dllor C)@yhﬁl—@ ;%’M Wmeatn lﬁl)dn@fpe]rydlldxametdmdlba%hdesbptvloﬁ?lﬁézol

-one WD 02/ 06 / 030010CCT 2005 (3:1), 1.0 % by vol une
bl end of pol ygéiléib fgﬁ%ﬁ%ﬁ%ﬁbal ance by volune dipropyl enegl ypol. According
to a further aspect of the invention, there is provided a 5 fornulation

conprising an anti-mcrobial conposition and at |east one other functional

material . Sui tAbtadingidbi andiriliert @EbadtSof i el fibres,
coatings, fil am nat es, adhesrﬁ\)/es Ose@?a#ﬁg‘e nfip ?‘ 218 HFnBTOVdg?‘an?cs

concrete, san gﬁmﬁ‘&‘% COTPD“Slag ANsinésmitrobinl ©osy o@itﬁﬁf‘éﬂwataﬁﬁﬂt éneobtgﬁa

settabl e or c%gg{l ago osr i ons such as flllers grouts, mastic .
putties. The pla PR in the formof filns, sheets, stabs and nol ded

plastic parts. Suitable pI astics materials may be prepared from pol yesters
such as is polyethyl ene terephthal ate, polybutylene tereplithalate,

pol yani des suduitsbld\yfimetionsll ¥ ene,..pol yet hyl ene,
pol ybutyl enes,  pol ynet hyl pent eé?gggﬁpoﬁym Poﬁg%h(’s’pcﬁ bres, nypa%m&%héilms

pol yvi nyl acetlaltﬂenateﬂetaﬂhbﬂms,\seﬂﬁh@ éla
pol yvi nyl i gene chl or| f epox phgno .g?héﬁ?r dr% Igll%:ldasf é&b % 5@?4 LH%%trscs
cel 1 ul ose 'BcetVarushes, facguerse ﬁéanmg qgenfsoredetiabl ortdinibleComPYiN SRS Lydn

et bacryl ate) 4 rile, butadjené- styrene copol yner,
acrylonitril es?ﬁ%’k%%aéwﬁ ‘li WP§S acetal s, polyketones,

pol yphenyl ene et her, polyphenylene sul fide, polyphenylene oxi de,
pol ysul f ones, I|qU|d crystal polyners and fluoropolyners anino resins,

thenno pl asti Ghe Ehstidsomay be irnuﬂféefoﬁns e u rubber 25
and acrylonitrile butadi ene rubber, ace ’a?ﬁ%t% ﬁr&d P lasdied

bl ends and copaTts r’r§rﬂ$tableephstﬁcd:mamriaa§ hﬁ%b&%ﬁﬂa‘r@d Bk Iﬁ%l}‘?‘éyters Tush Ob I al

conpositi and,.apl.astics
'eh lyet}{3 lene terephtha]ate 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,
20 polyurethane, acrylics, polymethyl methacrylate, acrylonitrile, butadlene-
styrene  copolymer, acrylonitrilestyrene-acrylic copolymers, acetals,
polyketones, polyphenylene ether, polyphenylene sulfi de, polyphenylene
oxide, polysulfones, liquid crystal polymers and fluoropolymers, amino
resins, thermo plastics, elastomers, rubbers such as styrene butadiene rubber

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

25

Formulations comprising the anti-microbijal composition and a plastics
material as the functional material may, for example, be used to form

30 products such as automobile parts, shower curtains, mats, protective covers,
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materi al  asyd o tional material may, for exanple, be used to f@r3¢8Ggs
products sucﬂ as 2zl'liul}tcorn)bi |l e parts, shower curtains, nmats, prREEEBI2/@010

covers, 19 03 OCT 2005 WO 02/062142 PCT/ GB02/ 00010 tape, packagi ng,
gaskets, wast etaBenarkaging, @askets) wasteosentsipeisi g@ﬂe‘iab puﬂ?d's%h cﬁﬁﬁgﬁeﬁ
a firim, 1 ndoor’ and

sponges, mps,}eﬁllgﬁ%g{r}ngfl eaner bags, insulators, '

stic
out door furnit CAgSPAnges, @PP&nV&mumB}eanamHag@hisﬁdatoﬁH,gﬁﬁéﬂégﬁlm '
f I Ccs,

suppl i es and fj e sidi.ng for housing,. liners, non-woven abri cs;

ki t chen and bafpﬁ?g{)m dar‘%}&ng{ trgn cBDIRgg 1esatier nfor vdivenared t caide,

si nks, fl oori nglurddiger =l b, 14 , ok Sh onveyer, belts, footwear
i ncl udi ng boo'[gb splgér)t s igzﬁfp%@%tﬁ%ﬂ#ﬁoﬁ)ﬁgg g@'tg‘?ﬂsé“g’i E)‘PE%""’ nagi-fikoven
prepared fSomfabatgt &itchehyastiebathtebnAShid d . Zﬁﬁ yol ef i ns,

pol yet hyj ene, pol ypr opyl ene, pol yani des suc;‘;vagg’ !\%Hpgiﬁﬁggsac | EIPeEose,
pol yur et hane, ‘%‘1‘@ RS Siges, yooryg, aflooh overing y vilexy | distids)! Q:"oinQ?yer belt '
pol yvi nyl i denﬁgc&ori.da ol ysacchari de, and copolynmers and blends Prer eof
i s Formul ati onSOEoHSAR '“!481& OtgnsRorts eupmeint andposdsti on and a fibre as

the functional material may, for exanple, be used in applications such as
mattress cover pads and filling, pillow covers, sheets, blankets, fiberfill

for quilts arghipil ) | es, .carpet and carpet underl ay-,
rugs, uphol st&??lélggfees Wﬁﬁ%%ﬁ%ﬁrﬁﬁﬁ@%ﬁ% > (H%f‘ﬁ?r fHshsas Pdideland
bags, wal [1020 sepolpolefmb hHob, Shid ' s.apd ush
bristles. The fi resy.aere {atf)s%/egﬁ}lﬂtg%%bl%ﬁggﬁ%ﬁ%%%gisygﬂﬁ%ﬁ%k

uphol stery, c&PeiFSndIsqoser poljarkthanes and Rayen,SpoBaiAr dicBhél, t ﬁﬁ%ﬁﬂq

interior |iner rthernore,, the i bres are sultabl e for use
urbrel | as, outcgﬂro\xgdér ,P@X.Wﬁ'rdspeceb deappolysaccheyide svdacopslyseaseand
stocki ngs, sogfghdsRSegEY caps. and undergarment 25 and inner liners for
j ackets, shoes, gloves and helnets, trimfor outerwear and undergarnents

as well as brush bristles, artificial l|eather, filters, book

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

20 covering fabrics, cushion pads, sleeping bags and brush bristles. The fibres
are also suitable for use in automotive and truck upholstery, carpeting, rear
decks, trunk liners, convertible tops and interior liners. Furthermore, the
fibres are suitable for use in umbrellas, outerwear, uniforms, coats, aprons,
sportswear, sleepwear, stockings, socks, hbsiery caps, and undergarment

25 and inner liners for jackets, shoes, gloves and helmets, trim for outerwear
and undergarments as well as brush bristles, artificial leather, filters, book

covers, mops, cloth for sails, ropes, tents, and other outdoor equipment,

tarps and awnings.

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

20



covers, nops¥0oehemie for sails, ropes, tents, and ot her outdgﬁg‘?e@:ﬁgrﬂin& 2005
tarps and awni ngs. 30 Coatings suitable for use in the formu t Q990¢| ude

wat er - borne, s nt 2/ Q62142. 03 OCT 2005 P 02700010 borne, 100%
sol i ds and/ or gglé‘%atlpg%éﬁgggéggf rn‘@é?a%ﬂ’?ec‘%é’cqaﬁégs- S Eeoalipgrimhyo be

powder coati ngﬁquﬁ%ﬁﬁ&%&er%%hggs, films and | am nates include al kyds,
amno resins, such as 5 nmelam fie fornmal dehyde and urea fornal dehyde,

pol yesters, such as unsaturated pol yester, PET, PBT, polyam des such as
Nyl on, polyi m des, . pol ypr o%l ene, polyvinylacetate, etbylene-vinylacetate,

pol yvi nyl chl oPhilehle coslings, filbisdardlantinates decluép alkyds PAARM tiA%uch as
pol ycar bonat e ﬁ%hl ul osics, . cellul ose acetate, polystyrene, polyurethane,
acrylics, | yRstaine; Joppaldghyqe amed wreey iformaldelyalehupaliiesters,stsycknas

| , |4 €-1.St ' , tals, -pol yket -
o yphenyl ene. Hrlnatdd BoleikE BET A pdiRmIdAS ichety Rileno sbbimides,
| | . bOYI t : t.h | asti
bl adtomers, ubbop mbyienes ity vRICRRRS, ABRhESMRRAE hrvigH] Phioride, ©
but adi ene rubbpelyviylileneteilorid®, epeky,opkemsiiyy |aﬁﬂe%@ly€5&‘i>oﬁ%f'éq%§llafb%ics '

copol yners ther«iof. Formul ati ons conprising the anti<m crobral conmposrPtion
and coatings aeililese maptete, onpolystyrens, al poByrethare, exarplies, DPoBRRGHIT
wal I's, wal 10 boarﬁ%, fll oors, _copcrete., sidings, roofing shinglée,
i ndust ri al ‘%equifSHETY 2%at @caloarelobutadiangentyrene i tropolyamer, f aberybenitrile- '
furniture, aut ' d j.cul ar parts, ckagi ng, paper products (wall
coveri ngs, tovve? s%bﬁﬁgggcgéﬁgweﬁé’r r&gﬁls’f é’d’&y 0 %ndpaﬁ'@%ﬁﬂbﬁmr etherent
tile and for vpdlypheiylend BalfitRe dyd | - f such.as.toilets,
si nks, and co\t??lt ertops. 25 Adhég‘?é/lggﬂéﬁg s%%ﬁgir?f otsf{ﬁq{i%eg’ #%ﬂuléjs“@'?ﬁft he
formul ations ipalymdes hod- fleotopohgnesy shermplatic BRIBmMEDO KBS dhicR"ds
radi ati on cure adhesi ves_and . ’

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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. | tabl e adhesi ves and seal ants include al kyds, amno re Earb?cﬁ
Zgal g(r)]trsrel‘ih%@qld? mal dehyde and urea fornal dehyde, pol yest BCy/GBeg O(ﬁgBquﬁ
03 OCT 2005 WD 02/062142 PCT/ GB02/ 00010 unsaturated pol yester, PET, ,

' iR | ene, . .

| des suahsasratyd golydedty PEPCPBIR! Yoy amyd& SucP ek Y imide

Bgl zglrjnt erZne, pol yr;dgh?/jlbp%nt elyne, pol y5|§yo¥ane, _ pg‘f yVvi nym%boﬂg‘y,

pol yvi nyl acet EPB’PT@)l?}'ign%ne- \rﬁ’ﬁiyq‘ﬁtdhglﬂngl g;(ypé?bgﬁbgﬁg‘?, ;2' pl(ﬁ)'ﬁ;f/e?é r %ﬂge?lg,
tisol, polyyi | dene .oride, > : _ )

Eleﬁlsu: 2gi csl,O B@YFﬁiézs@%e,aBe w1 pliohel.y peleinylpottnte; eethybene-aimpladetste,

| onistrile- RQutadi enestyrene copol yner,
eryiont 1o T ePapyHRl ShIGHat. St ot lpelisol o6 eyl sodorides oy
I S X _
Dol youl T orims . PRoo o POMCRKORRE, MG, BRNIBSS ofotate, pofwlémtp;r sstic -
el astoners., palyoesthafencl udeRdics! yr emlyﬁ&]&z%?ﬁgﬁ Qgga d b?aci}rﬁ%%‘%gﬂﬁ'

but adi ene rubbper, CR), polyacéetal” (polyoxy ' ne), . a
copol ymer s t hbvledienestymenet icopslymmerpr | irplgnithite-afyréndTh &yt alcoﬁ%%( tion

. . arl e
[ r is sealant as the functional material my, _ anpl e,
ggd u ggd aiOI Eets Ihgceet?ﬁﬁn ufPelykgtanes; VMMPWIQ‘II%.S tetkerc orpigpheasyleneh esilfgs, for

' i . dboar rubber and plastic, glazing for
W ndows, o ouP*YEBERYICRE” Fride s SebRuimmes vggm,d]s@atf]sm < Famerslaud ng
i al @,Q,@,qu - rs, kitchens .and cons t. :
rzrgt Ie:glr?rljlsgj; ?gﬂlsl corrpfriﬂglfs?\é; t he (ri\%%m%ﬁ%gﬁg ’CJH%%?Ft RSHFPIH | gyreneni na,

- butediencsansbber, gheylomilkhebitiieht O kbRt epi) Q1
giéﬁ{n gs bgos ed Iierrlmtoi | ets, gsi n_k%, tile, flooring, E’?uc 0, p{@}'@;&,acat
litter, drai é&@@metbylme},mddﬂpmds 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 tiles,
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 compounds and the number and nature

30 of microorganisms present in the particular functional compound or
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25 The anti |44 conposition can be conmbined into a very wi deggaj¢e
of functio@%@%ﬁ‘gunds for the manufacturing, contracting BCWGB02/00010 s

construction industries. The nature of the anti-mcrobial conposition may
be varied acc8PHFoRmeRignywhichatisiwsetar functional conpounds and the nunber
and nature 30 of m croorganisns present in the particular functional
conpound or 22 WD 02/062142 03 OCT 2005 PCT/ GB02/00010 environnent in

which it is us ' referably, conmprises from0.1 wo/ 0 to
5.0 W%, nor eﬂgr%@}% {d?k)?%fﬁfa@lﬁ OFRAES from Sk witorte Srlivetabimorer om
0.5 W% to 2.Opreferablyfrogi ot t g poi [ al__conposi.tion. The

anti - i cr obi a?pcorrpos)ft ioop i.llsﬁ)h?'gh*vgl%lé ?@g@&ﬁ&g@rﬂ& éOIB.rQ)gM%rtge?..af

ri cr oor gani% s Wékeeof thecanti-microbialronasditigd.h anot her functional materi al

to provide the formulation of the invention. The fornulation can, 10
optionally, be applied to a surface. The formul ati on provides |ong-term

anti-m crobi al Len. . in both dry .and danp conditions at the surfaces
treated or in m:eéhﬁgﬂlec;r&r?k’igF?@Pog@oé?dﬁgil%}éb].effﬂﬂ‘t@evﬂg’ainsltaabkdad r@n%e of
sanitisation gfcrh t he, sur.faces and products wiTll
prevent the rapi% ggggﬁnféitg ?@nﬁg\phafisr%%PB\“CdS‘ngiaé‘Qt}!ﬁicﬁlnchuBal material
substanti al | y toeguowidehéhd | olshubitionl L.nation and i pfection. The
anti-m cro]g)i alrfm(;pnpﬁsi Ebidon ilf %Ope%tfﬁ%g %gtéqn'f unci9 oﬁ&n 13y cams i n
which it i¥i Yperlyt @d appliddetd arguifazki o i nventi.on. (This is due
to the presence of .surfgctant materials angﬁgﬁoghggd&joﬁoﬁgé‘hﬁﬁ l%frg-iﬁmt
chain 20 | engtH-THCTgPH r agtipnyeinnbetin dryi andrdaip cynditionsSar R tsahces

mat eri al s and c ab have a. carbaon chain | ength of no greater
than 20, The Aneret oEiERIC 0K mfial s vominaed Thit ilblandr osavifisation
concentration of the surfaces so that the surfaces and products will prevent the rapid

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

‘The anti-microbial composition is mobile through most functional materials
in 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 length. In order to maintain this mobility, the surfactant materials and ojls

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

The anti-microbial composition tends to migrate across a concentration
gradient and moves to the surface of products into which it has been

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

Both the anti-microbial composition and the formulation typically begin to
dissociate into their component parts when they have been in continuous
contact with water for longer than six to eight hours. The anti-microbial

30 action, of the anti-microbial composition and the formulation, is
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gradi ent anglonDueisio the surface of products into which it be@d 00 2005
I ncorporated. This is simlar to the behaviour of plastici s@ﬁﬁB%QW%rs.

Both the anti-Jgg i al conposjtion and the fornulation typically begin to
di s;socit at _et ihnté{bﬁ?g'f?ﬁgﬁrfﬁgﬁ%?‘é BBF?s@bﬁme?mpﬁ@?ltlﬁaveam’e_?ﬁpmmnl@ﬁnni rhmmsb_ I
contact wi d Q. ei ours. e anti-nicrobia
30 action, of V?h?cég? ?-]mw;rg%%ﬁ. g%@&%%’ﬁséﬁ%nﬁﬁ&%&&%’é%% act pga 23
WO 02/ 062142 Qarbsh sa3tffe of @l 9;%? | d snce the
conposi tion and formnul ati%n hﬁa%@%g?sso ié’tég%tsﬁfgﬁyﬁ\éiréﬁggﬁ%bn Fs’pé}et S.

The conponent sandamictobialactonapositios aBRAN thed UfsiEndation!t rchﬁ”tde{g?édém%e
species of m cr%organi snms. Thus, the anti-mcrobial conposition an Phe
fornul ati o caAYoHsEFedEn Weter, o provide eainsate/leatkate of dopr twdiﬁgy and which

ri nsate/leachﬁ{e ofhl w toxicity and which has a short residence tine in .
the environment® 3§ r%#@ﬁﬁﬁlm%mtherrémmnmbs have a low toxicity
because the anti-mcrobial agents are associated with the second conpound
and so the conposition 10 does not readily dissociate in the presence of

water. The fo ' i gred sq that.i.f |s stable and effective
i n nost mammrcI g}gct ﬁﬁ“ﬁg‘gﬁd\?it%rﬁ’g’gﬁﬁeg?]aﬁ‘ﬁéqf’?{rﬁm%h b?\cf}‘@‘atttl%iaéﬁfmyc@bwél e up
to tenperat uragentyl art0Rsdoci Lhkityve of fhe produgt
pernmits materiagles t hat %Srgg]a%h%wg] %?%g%éen}rgt ?é/m&g{s%hgoan?r S?ithge TRROfiEoN
"rechar ged? widoks noereadily-dissooidte dh thepiob@ideldfORatefiUr i Ng a routine act of
cl eaning or maintenance. 20 Typically, the anti-m crobial conposition is
I ncorporated into a sinple conventional detergent solution or added to a
"final rinse" .lﬁ,‘ru?r%nq | eani n he anti-m crobial conposition will be

e

drawn, due to afion, cap he; designed spmkntiit isistabbnand effiediivenin mostace
of the pr Oducﬁnélﬁlfg&unﬁﬁcgﬁ\;i%ﬂnmts. 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 formuiation 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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The saniti zgid @episererties of the formulation are, therefore, resggregr
w t hout the nee ?{)r re-manufacture or difficult treatnent m@mesweoold\ny&g

wash off or rinsates containing the anti-m crobial conposition or

formul ation di F$Cerlipg taachirther aspdvarcgithe imﬂémidrf,)ﬂh&@qs\gﬁbﬁ e\aod{gqlsgug,,gkl y
di ssoci ate intg th .bi.g%g)qradabl e conponents as previously éilscusse .30 24
WD 02/ 062142 03 s alpeempgeitiono b prevend thedotmatiod usf leolorepest of

the invention, qf y id t he,use ,of, . an anti-m crobial Conposition
to prevent the. 1?&??‘?%?}?%&5%}6 ac%‘%ﬁ?é%w oh iiis PEoYidethi s on a surface at
which it is provided. 5 According to yet a further aspect of the invention,
there is proviggd the use of a fornulation to prevent the fornmation of

col oni es of5 ni Ocoordiagie yet @ furthersatpEACs /b bbeion this RIAYL nihe
anti-m crobi al éo\r{_gosi tion and for m?l ation have an ’élﬁ%%-lgé%&ﬂféglthei%e

ef fect agai nst°h2 fpaeulatinndo grevant the forimsition @Emb]@ﬁﬁ@dﬁﬂﬁirb&@aﬂ?ﬁ?ﬁha“

. g

For exanple, t re effective against the follow ng: BacillUs species,
such as Baci | |%g‘yrﬁ‘fﬁ?tIW{;{CﬁBE\@iRTP&@Céereus 15 Brevi bacterium speci es

Brucel | a species, such as Brucella abortus Lactobacillus species Proteus
vul garis Pseudononas aerugi nosa 20 Sal nonel |l a species Staphyl ococcus
speci es, such.The dvti-hiigiobidIn cRapbsitiby € tﬁgﬁ% ocgus Aur eus, (MRSA)
Strept ococ]((:)us speci es Fl av_obactgr?umﬁs%%%i € lkﬂfon ave an anti-bacterial

. et ect 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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25 Escberi ooy @/®pReI €es Aeronopnas species The anti-m crobi al co%smai Ol 2008
formul ati on al so have activity against fungi and yeasts, shENCRO2/0ap30 05 \\p

02/ 062142 03 OCT 208 ici . 00010 Penicillium species Aspergillus
ni ger C adosporium sp%]g?%é$ €3rium speci es 5 Paecil onyces species

Strept onyces speci %sp%@@qm@rn es species, such as S.cerevisiae Mnilia
al bi cans 10 The anti-m Crobi ar conposition and fornul ati on al so have

activity agai nst c@iadeépbrﬁm@j)&ﬁeg)f al gae such as: Chlorella pyrenoi dosa
Pl eurococcus 15 Anabaena species According to another aspect of the

i nvention, there i f‘ﬁé‘ﬁﬂvmcmsrret hod of manufacturing an anti-m crobi al
corrpositiog, t he mi;ho congri sing the steps of (i) mxing the first
conpound ahd the fiPSPUAMYPCSSRECHSi al agent 20 together, (ii) adding the

second conpound to ] r f first conpound and the first
anti-m crobi al ager%t%k?’{%?gzééas}gfg}?ﬁ the polar solvent to the mxture of th

first and second cm@}mgﬁl}@ggl srp@@ie&@u%hq%@.ééﬂ&fsﬂ#’ebi al agent and (iv)
c

agitating the resulting m Xture“until a clear so fon is formed. 25
According to yet aMoniliaeslbiaamect of the invention, there is provided a

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

certain species of algae such as:

Chlorella pyrenoidosa
Pleurococcus

15 Anabaena species

According to another aspect of the invention, there is provided a method of
manufacturing an anti-microbial composition, the method 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 is formed.

25 According to yet a further aspect of the invention, there is provided a
method of manufacturing a formulation, the method comprising the step of

adding the anti-microbial composition to the functional compound.

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

30 following examples.
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met hod of manufacturing a formul ation, the method conprising the spébOBF
adding the anti-mcrobial conposition to the functional conpound. The
present invention is nowillustrated but not limted with reference to the
30 follow ng exanples. 26 03 OCT 20 P 'n Exanple 1 Preparation of

Anti-m crobial Conposition ("DAL") A conposition according ti the present
i nvention conixzsiphg compaonson ef AfRymicrbif)CImPeSHROTBIAEY | ndi cat ed was
prepared: N 32.0% by volune if a m xture of two benzalkonlun1chlor|das (in
a ratio. of 13'50) i,y.benzenenethananni ni um

N- dodecyl - N, N,,d € 181H: pReBZChe IRl dAb@fhALBE components
et hl -N-tetrade!r)d@ Mbﬁﬂ%cgi;—?l ' Trapde Nanc: BAC-%g?n) (b) % 0% by vol une,

of a mxture, (Qfo gymydan@mmﬂmtddwmpmpmd 2 ammoni unthl oni de (CAS no.
694224-85-1) and- 2-phenyl phenol in the ratio 2:1 (Trade Nane: Acticido
50X)~; 15 (6c) 6.0% by vol une of 2-octyl-2Hi sothi azol - 3-one (Trade Narre:

A- DW ~; (d) unme,.of i3 o

5- chl or o- }‘Hyﬂ" @&YE‘@?%’F&% _E‘%ée{&ﬁg%alogﬂ@c rfdscét(ﬁal Z61<'3-one in
the ratio 3 Rk @Ci§1!:\9éﬁeneﬁiétﬂﬁnmmﬁ1@hli~@%@y-l“7m @iﬁ\&@jvlchlonde and

pol ydi met hy| hydr oysrloxane (Trade Nane: D, _.an 39% by -vol une of an
i sopropanol bibefgknéinsthanampiaim | hl-'.ﬂﬂdﬁpjeln]dqudﬁéethﬁhlqeﬁﬁufddegbﬂeﬂ&lonﬂbc i mit
about Lo 9% . 25 Anti-m_crobia b agents a, b, c and- d were m xed together
sequanti al | y 4Trade Nems:EdfpefBure fol | owi ng the sequence descri bod above.
The resulting M xture was then agitated thoroughly and the pol ysil oxane
(e) was adfed to the mixture.. The resulting m xture, was agitated and

i sopr opanol (f(@,) YWR% by volume of a mixture of benzyl-Cyp-Cig-alkyldimethyl-
ammoniumchioride (CAS no. 68424-85-1) and 2-phenyl phenol in the ratio
21 (Trade Name: Acticide 503);

15 (c) 6.0% by volume of 2-ocqfl;2H-isothiazol—3—one (Trade Name: A-DW);

(d) 16.0% by volume of a mixture of 5-chloro-2-methyl-2FH-isothiazol-3-
one and 2-methyl-2H isothiazol-3-one in the ratio 3':1 (Trade Name: A—li.i);

20 (€) 1.0% by volume of polydiineﬂly]hydroxysﬂo;:ane (Trade Name: PD-D);

and

(1) 39% by volume of an 100PI0P3D01 blend (mopropanol n-propanol and
* water to azeotropic limit about 1.0 %).
25 . .
Axnti-microbial agenté a, b, c anld--d' were mixed together sequentially at
room temperature following the sequence described ebove. The Iesu]tmg
mbrture was then agitated thoroughly and the po]ysﬂoyane (e) was added to
© the mixture. The resulting mixture was agitated and isopropénol (f) was

30 added. The mixture was then agitated until a clear solution was obtained.
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30 added. The mixture was then agitated -anti] a clear solution wa@3 0CT 2005
obtai ned. 27. 03 OC7 2005 The clear solution is referred to herein
as"D4AL". Exanple 2 Preparation of Anti-Mcrobial Conposition ("LCF") A
conposition daccording to the present invention conprising conponents (a)

to (f) in the anount indicated was-p [ s (a) 32.0% by volune of a
m xyure of tW%ﬁ%F%ﬁF&?ﬁ“&ﬁf“\(lﬁﬁr é%%??%] aratio f 2253: 1)

i . e. benzenenet hanam ni unN- dodecyl - N, N- di net hyl chl ori de and

benzenenet hanam ni um N-dodecyl -N, N-di net hyl - N-tetradecyl -chloride (Trade
Nane: BAC-50m); 6.0% by volunme of a m xture of

benzyl - C12- C16- al kyl di net hyl - i (roleIRT: b&i€on ((GA3FMO. 694224- 85-1)
and 2-phenyl pHEIER 3#nh?m@q°§tq%o§mm£}% ragéﬂ%lgma?ﬁ ctici‘cle 50X); (c) -

6. 0% by -vol une of 22-phenyl phenol; 20 (d) 16.0% by volune of a 25%

sol ution of>1, 2-benzi ot hi azolin-3-one, in isopropanol; (e) 1.0% by volune
of pol ydi net hykbé/ﬂﬂiﬁoﬂ A @uaaies (ol tiacheredairgnveRDOD)COMPRRE 2 S0P PRIty by

vol ume, of an 1'sopropanol blend (isopropanol,. n-propanol and water to

azeotropic Iintg)t@{j?)intﬂ;e]amcﬁlnmiwwﬁf?éﬁ*@ﬁpﬁpa nts a, b, ¢ and d were mi xed
toget her sequentially at 3o roomtenperature follow ng the sequence’
descri bed above;, The resulting 28 WO 02/062142 03 OCT 2005

PCT/ GB02/ 00010 11 xt 14r £ Was cAdAsothpeduetity dierifiee(in a ratio
pol ydi et hyl hy@ﬁo{éﬁfﬁyo@r%é-gfgg was added to the m xt que. The resul ting
m xture Wafs]oagiotf"ﬁt.'ﬁ%‘:‘A‘.E‘.Bisnzcncmethananﬁniuml‘l—dodecy]—I\T,N-dlmsﬂlylchlonde and

benzenemethanaminium N—dodecyl—N__'l'\I—dimeﬂlyl-l\T-.tetradecyl-chloridc
(Trade Neme: BAC-50m); |

(b) 6.0% by volume of a misture of benzy]—Cm-C]G-augv]djmgthyl_
15 ammoniumchloride (CAS no. 68424-85-1) and 2-phenyl phenol in the ratio
2:1 (Trade Name: Acticide 50%); ' :

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

20 (8 16.0% by volume of 2 25% solution of 1,2-benziothiazolin-3-one in

isopropanol;

(e) 1.0% by volume of polydimethylhy&ro_xysiloxanc (Tl"rat'ie Name: PD-D);

and

' (f) 39% by volume of an isopropano] blend (isopropanol, n-propanol and

water to azeotropic limit about 1.0 %).

Anti-microbisl agents 2, b, ¢ and d were mixed together sequentially at

30 room tempenture following the sequence described above, The resulting
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i sopr opanolwbi)osas added. The mixture was then agitated until a c03a0CT 2008
sol uti on was obtai ned. The clear solution is referred to hePET{EBI300Q10F" . 5
ation conprising the Anti -

Ex le 3 P s Al Det t. F

erob al AgeniiAihebel bt AET tnoushhy ancherpaly dirmethplhybmietioane
non-i oni ¢ det e S LDQg- iquid,. having a pH of from6 to
8, \MIB.S Lli | ut ed(elg?1}&}5\)\‘23taggalP n@athg:@%ag?'uFTbé?‘%b@@PSré’:i;?ﬁtgﬂ? d"e@s aghated and
Vol et Cha aopreRahbl 8 sehs!ddaed Y oeng Ao WiE Shef ApBIS il cloar

Vol ume of the anti-mcrobial agent conposi

Exanpl e | (i . esolwion wagebisinedl Thé cHat 86hivANSs sfeAE dAD hbrdTh 6 QE.S.'%J” Agent
Formul ati on agai nst Eschericbhia coli, Staphylococcus aureus an ’
Rseudononas aerugi nosa. 20 Metbod Two sanples were tested. These were a
detergent fornulation prepared according to Exanple 3 conprising 2% by
vol une of the anti-mcrobial 25 agent conposition of Exanple 1, and a

neutral deter dédmplée - d { used. as a standard reference.
A bacterial cul tl?r]% (0. W?ﬁhﬁnagﬁgéeggﬁp%mﬁi% capwrisig the Anti-
previously sterilised pahicrobiafA ce¥e .he terial ,
culture 30 was then allowed to gréy Fgﬁibggftfrﬁﬂln%ﬁﬁeééné@\/\é%g 2142 03 OCT

2005 PCT/ GB02/ 00010 The inocul ated area was then wiped with a test w pe
.or the test solution to contact the test fluid with

soaked either jn wate .

the bact er a. Aﬁhén\pi@{ems@ﬂlmqmﬁ detesgentpbuaidas wasigngitgHquid) habing LaAt

cloth or an i ypqeith Wo 8,398 diluted in water in a ratio of 1 part detergent to 25 parts
of water by volume. To this solution was added between 0.5 and 2.0 % by

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

Example 4 Effectiveness of Anti-microbial Agent Formulation against

Escherichia coli, Staphylococcus aureus and Pseudomonas
aeruginosa.
20

Method

Two samples were tested. These were a detergent formulation prepared
according to Example 3 comprising 2% by volume of the anti-microbial

25 agent composition of Example 1, and a neutral detergent. The neutral

detergent was used as a standard reference.

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

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

30 was then allowed to dry for 30 minutes.
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' i de an "Uncl eaQ@dod1 2005
The innocul ated area was al so left untreated to provi _ :
oont TOI ' % WO RHPR2#2t he i nfected area was not washed or eyen.pmmzmﬁi@
wat er. The bacteria remaining on the surface of the petri dish were

f ' 30. s., The.bacteria renmai ning on
the. sur f ace 2?‘%‘2‘5829??@5{%%%%%%@%\9% ?og?s*@@mﬁmisﬁegﬁt@gx%fgrm&
in a sterile papthentssebliftiodntd Qo%@@ct %Hg tht fIRHO With PE,%%%a‘f‘%ver BT

the area to be sanpled, turning the swab as 1

i at e arselutiothwas wpplied uisitesitheat it Sebrbenteclsitest b inhdBBunige” S
Sglotrjﬂogln (5 m,, 1/4 strength) was added; and the swab left tor %ﬁ ast 10

i culated arerewps aleal lofit umineated) toepratideleni ahcRihedi ons,
lTsinﬁzgetshewMTlﬁgles%m}jp-l M. sk ot(:aalp Vi gbl e Count Techni que and incubated
i nverted af ﬁig gvéPnWé?f?‘. E‘Pn@’fﬁﬁﬁ?ae@re%fw%n%wa{sﬁﬂﬂnqrgeﬁnegspg%ﬁdlh ..
| : | | .ndd vi dual,s cou ..
(C;?léﬁlna: iooﬁe Has: gg@%ﬁﬁ%ﬁ&gﬂ%ﬂa@‘g‘@\éPPah“%aﬁ%g?% Yfathe: Dot dishdwesepar ed

adreg | nunber of
ter I ABFLLE: - 25 The tota
E:gughgerm?ﬂ eogmggﬁt@garrpl ?&gggggllgﬁat ed&;&or each test sanple and the

|, or the
I's. The log of the number of CFUs for the water control,
ﬁg(r:llt (ragned 30 ogtrol . was calculated to give value A. This was repeat gdl
for the test i ackerta\reginge enzhe sudate 2005e p@@?‘ﬁiﬁﬂﬂ?/e@@%erﬂmlggrewg?
it i - -. = Reducti on, = | og
nglpg; 'nte:jcigotnﬁ%ﬁff gvﬁlgéfe Bab“in h stenild peptone solution (0.1%) and thoroughly
u ,
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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CFU5 test sy@ A 10g reduction of greater than 4 is consideregggch
ef fective. Taﬁ%zﬁz- Resul ts Conposit on Organi sm Log r educkPCDGBLZ/G0010 s

reduction after, 15 sees after 30 sees Ant -mic Z; b-ial Escheilchia co 1
1. >4.0 conpodnicradnal camposition tokgival vale Baphyl ococclis >4 9 conposi tion
aureUs b Anti-micr@_ial Ps !'doinonas 1.8 3.3 conposition aeruginosac 9 a
Total vi able cLount 6 .8x 1-0-r- 10 b Total viable count 5.8 x 10B ¢
Total viable coumf. _%. Congl usi.ons 15 A 2% by vol une sol ution of the
anti-mcrobial 9&‘c(;!Btrrp(])Lség R?}%ﬁ’%%%é Td@g Qégﬁﬂatgﬁobﬁnﬂeen@d tontrdh Becyps

and >4.0 after CUseeoMs yg?en tested against Escherichia coli. A 2%Dby
vol unme solution of anti- nPc obi al conposition gave a log 20 reduction of

>4.9 after 15 seconds when tested agai nst Staphyl ococcus aureus. A 2% by
vol unme sol ution of anti-mcrobial conposition gave a log 31 03 OCT 20M WO

02/ 062142 PCT/ Getvreduation efigrsaterthat 43s Sonfiteredk’ beagragiseand 3.3 after 30
seconds when tested against Pseudonbnas aer ugi nhosa. )

Table 1 - Results

Composition Organism Log reduction Log reduction .
| " 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°

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.

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

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

aurecus.

A 2% by volume solution of anti-microbjal composition gave a log
31



5 Exanpl e g%d'ﬁ{zance of Painted Film Fornul ati ons containi ng an (AtGGT 2005
m crobi al nposition to Dry Film Fungal and Al gal Col oni 4T/GBp20RE10
foll owi ng fornul at.i ons. conpri sing paint and the anti-m crobial agent io
conmposi ti on o‘frgééfﬁ%l%f ﬁ-&/\éﬁéf tlossecondecansb 3.3 iafter Nilrisecortdsowhea! egrdof
Anti- m crobi ai%%gghg n_Control 0.00%1 0.50% 1 0.75% 3 1.00% 4
1.50% 5 2. 00%*NErho _fn%ws PPUSM8%Agal Resi stance Test (Based on British
St andard BS3900 Part G6) Each fornulation was painted onto 6 x 9 cm gypsum
panels. Two coats of each fornulation were painted onto the gypsum panel s,
allowing 24 hours drying time between each coat. \Wien the panels were dry,
they were spray inoculated with a m xed spore suspension prepared from
fungi (i nd udEkempl §eaBesistanselcftRainfedoRilor FsnaulativAs $6aMi0Mm pagi Akd
surfaces. The test panel s \{_\)ere suspended in a high humdity ga | net at
241C for four weeks andMifi@biale{pmpesitipnndal Dyyotiim aFaegakdand sAddly and
m croscopi cal |l y. Fungal gﬁg 02/ 062142 03 OCT 20M PCT/ GB02/ 00010 growt h
rating was according toclg Part . The ni Cro-organi sms used were:
Aspergillus versicolor Aureobasidiurn pullulans C adosporium
cl adospori oi des

The following formulations comprising paint and the anti-microbial agent

10 composition of Example 1 were tested:

Composition Number % by volume of Anti-
microbial Composition

Control 0.00%

1 0.50%

2 0.75%

3 1.00%

4 1.50%

5 2.00%

Method —~ Dry Film Fungal Resistance Test (Based on British Standard
BS3900 Part G6) '

15

Each formulation was painted onto 6 x 9 cm gypsum panels. Two coats of

each formulation were painted onto the gypsum panels, allowing 24 hours

drying time between each coat. When the panels were dry, they were spray

inoculated with a mixed spore suspension prepared from fungi (including
20  yeasts) isolated from or known to grow on painted surfaces. The test panels

were suspended in a high humidity cabinet at 24°C for four weeks and the

resultant fungal growth assessed visually and microscopically. Fungal

32



Peni ci | | i ur wwepoigewig@oenum  Phoma vi ol aceae Rhodotorul a rubra 03 0CT 2005
Spor obol onyces roseus 10 Stachybotrys chartarurn U ocl adi uR€HGBO20GRe hod

- Dry FilmAl g?m%ii%t ance Test 'Vermiculite Bed Method 15 Each
formul ati on was™ par nTEPENES a¢eprdingtaBS3900 PatiG6i | i cate Panel s. Two

coats of each formul ati on were painted onto the panels, allow ng 24 hours
drying tinme between each coat. Wen the panels were dry, they were

weat her ed usi ndlle idvo ehishRhRLEd Lheg Jester .far 125 hours using a
wat er spray cycle. Eacﬁﬁganel was :eﬁ%% c‘ﬁ%&%ﬁﬁ IPISHiRI0Ral f panel s were 20

placed in the surface of vermiculite (208ufHobd8i L t.h water (800 cnB)
in a transparent plastic box with a close fit??ngﬁﬁﬁgﬂu%tg panel s were each

spray inocufated with a m xed al gal susrﬁhdqurilhﬁ%@ddsﬁ@ﬁoﬁesi nt erval s- of
two weeks and sprayed with water each week. The panels Were incubated for,

13 weeks at 20" C -and illuninated with Femvillaynipymurogeenthl uor escent 25
tubes (giving approxi mately 1000 |ux) f 16 houyrs per day. The resultant
al gal growt h was assessed visually and }WB%E @&&4Ply. The mi croorgani sns

used were: Cblorella enersonii d oeoca .ol 30 Nostoc commune 33
WO 02/ 062142 03 OCT =5 PCT/ GB02/ 00010 gi eﬁg@%&{}@rgp_ Sfichoc. occus

bacillaris Stigeocloniurn tenue Trent SppbbsloRcefroseus
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 Weathering Tester for 125 hours using
a water spray cycle. Each panel was then cut jn 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 tux) 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

33




1. 50% TUT~)

Table 3 - Dry Film Al gal

5 Trent epow(}\mgiiorata Results Table 2 - Dry Fil m Fungal Resi st a@ggeoJe2405
Conpositio 42 o Anti - ni crobi al agent Obsenred Rati ng* pctlgBogeboige) (4

weeks) UO-ni-rol 0.00% 1 0.50% 3(30+) 2 0.75%2(10+) 3 1.00% 2(5+)

4

5 2.00%0(0) 10 *Av ~, -. gPleatvtocels gﬁpl i cate panel s given.

vol une) Replicate | Control O QOT/O -(50+) -

Ratings The first figure represents th

0O = No grosth

10

Results

- T(- 40+)

Table 2 - Dry Film Fungal Resistance Test

Resi stance Test Conpositiion % Anti-m cio-b-i al

Film Al gal ating/Intensity Number agen$tichooottusbacifefiéi cate 2 (by
1 .50% 3(20+) 3(20+)

2 0.75 To - (1 '0+) 3(15+) 3 1.00 767- igeeclomymatepues 1.50% 2(10+) 2(10+)
15 2. 0 2(5+) 2(5+) 34 WO 02/ 062142 0
¢t et 11 TEipehits

Composition Number - | % Anti-microbial égent Observed Rating*
(by vdlume) (4 weeks)
Control 0.00% 4 (40+)
1 0.50% 330+
2 0.75% 2 (10+)
3 1.00% 2 (5+)
3 1.50% 2(5H)
5 2.00% 0 (0)
*Average rating of replicate panels given,
Table 3 - Dry Film Algal 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 (204 3(20+)
2 0.75% 2 (10+) 3 (15+)
3 1.00% 2(10+) 2(10+)
4 1.50% 2 (10+) 2(10+)
5 2.00% 2 (51) 7 (54
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1 = Trace = | to 10% Coverage of growth 3 =1 | to 30% COePalL008
‘of growt hgwgwglb?ént_o 70% Coverage of growth 10 5 = 71 to 1BCHERA2H0eN9e Of

growt h The seca}d fi%ge in brackets represents the % cover and an
assessment of URAYHRAHASSty rating, as follows: 15 0 Growth barely visible

to the naked eye + Light LYrov%tb Moderate growh Dense arowh 20

Concl usi on The control sanple (containing no.anti-mcrobial conposition)
was found to fhe ' ) ' I l.gal col oni sation. 25
An addition of 1. g&%i?@%ﬂﬁgégrﬁtgiem%&%?gﬁgﬂ E{ég&grrt%o%oﬁjtggﬁfaﬁgvﬁ’%und to control
the fungal and algal population to a level that neets the pass criterion,
of below 20% 30 35 WD 02/062142 03 OCT 2005 PCT/ GB02/00010 Example 6

M crobi ol odgi cal TesPiTig Mgegnowtth VRSA of Coil Coating Panels Treated with

the. Anti-M Crobi al Cgrrpﬁ,si tion of Exanple 1 5 Coil coating panels, .
manuf act ured by Becker | nERFStEPHh Coat i ngs Ltd... Liverpool, were treated

with-a range of congentratiQRs, &f _an anti-m crobial conposition according
to Exanple 1. The p%nel s?&éﬁgﬁtﬁ%e‘?&stoémwﬁl denonstrat e whet her they have

antibacterial propept+es]pgaBoss ChbERbEikkidwiResi stant Staphyl ococcus
Aur eus (VRSA). W ﬂg& okh’r
4 = 311to70% Coverage of growth
10 5 = 71t0100% Coverage of growth

The second figure in brackets represents the % cover and an assessment of
the intensity rating, as follows:
15 = Growth barely visible to the naked eye
= Light growth
Moderate growth

£i+o
h

= Dense growth

20 Conclusion

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

be susceptible to dry film fungal and al gal colonisation.

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

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

30
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10 The panewe camsmszoated as fol lows: Sl Coil coating panel, 1.0% By 96T 206

anti-microbial conposition S2 Coil coating panel, 1.5% by vBl&B02/00010
2.0% by vol une

anti-m crobi al ktiQn. 3 .Cqi | coating panel,

anti - i crobi al Eé{gﬂ%gélbt i mw@l}?&m falc Jigsting  paalist MBISAbyfv QoilMCoating
anti-m crobial conpositi 5 L), 4C I n, papel., 3.0% by vol une

anti-m crobial conpositi gﬁnelg6 @Hedcm nslegdgﬁpjmmlaﬁli Ceomposftical of
conposi tion (control) 20BE¥aidjle 1The MRSA culture was diluted to
approximately 1.5 x 10" CFUmM wth sterile deionised water. I m of this

solution was placed on a coil coating panel and was continuously applied

over an areg OF a]pgroxi mately 5 cmx 5 25 cm wusing a hand held spreader
for a contatt pEFi GOPHHE Panekyt manyfasturedt by eBevlkr oy Ait i ed
| LN,

fromthe panel a and transferred to a universal .
cont ai ni ng neu%’r aH :ze]r V%\IQ@%G)&P%%FW% pleeoneenyrations wémin 41Ri-midrobisl f ol d

serial diluti osempEdifioR" SR/ nl ,al bquots of the dilutions were
pl ated onto nuaé'iresﬁ{ agar, |§ﬂ§3gfjll% e The Hﬂ‘&t@@@%@r@e@thmmmeédoat
37(err)C for 2detonstmtanshetBeh e ShARd ok Iing. Gonventianal .\ - 36 VO

02/ 062142 03 QCT .2005  PCT/ GB02/ Joiaty 268 %ﬁﬁe@?"%%?%%@ﬁu%%ﬂhn
repeated with ge%ﬁﬁnt@@phyhcacmm&umtmfmgy\l)yt es. All six sanples were
subj ect ed 1too the sane test protocol. 5 Table 4 - Results Sanpl e Contact

time | min Contact time ~ mn- (CFUNM) (CFU M) 82 55
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 33  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 coil coating
panel and was continuously applied over an area of approximately 5 cm x 5
25 cm using a hand held spreader for a contact period of 1 minute. The culture
was immediately recovered from the panel using a swab and was transferred
to a universal bottle containing neutralizer (1 ml) and maximum recovery
diluent (9 ml). 10 fold serial dilutions were prepared and 0.1 ml aliquots of
the dilutions were plated onto nutrient agar, in duplicate. The plates were

30 1incubated at 37°C for 24 hours and 48 hours and read using conventional
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S2 73 S3 3qvo 9% 0&435 S5 49 30 S6 2.5 x 1 Conclusion io All of 0Be0¢E2005
(S1 to S5) produced very significant decreases in the bact CT&IB02GoN10
(from1.5 x 10 g]IIZU/rﬂ) in |l mnute of contact tinme and further snall
decreases aftelr Bt es. Total bacterial kill was not achieved in 5

m nutes of contact. 15 The control sanple (S6) produced a snmall decrease in
the bacterial count (from11.5 X 103 CFU m). in | mnute of contact tine,
whi ch may be TPhé meddedvire wist j & i.C f _recaveri the culture
from the panel s Esgclﬁ ng smu%gilﬁggélggﬁlr’llﬁ%ge%mﬁ%?t%8p{a§gﬁi"?ﬂ19€§ Bintemt Al tine
the control sunpheplésawerr sublieatadits tHradnid @5 ot Y decreased primarily
due to the 20 drying out of the culture during the continuous spreading
action on the panels. 37 WD 02/062142 0 3 O C T 2005 PCT/ GB02/ 00010 The
coil coatings ted,wi th the anti-m crobial conposition are effective,

at all of the T%@?édq%%ﬂg ntrations, in very significantly reducing the
level of MRJADaCTegj A jiren TN eontact—-n—an Is_nedium for _short
periods. 5 THese coati ngs woul d jpe t;%?tﬁcwméétm% i|n dsentaet e iSrmime
control of MRSA bacterial contan nati bﬂngospitals and gl Iar _
environment. [Exanple 7 M crobiolfogi cal * Testi ng against fmbnvG s Phnel s

of 10 Food $afe PVC ¥ Laninatd Treated gy th t he Anti=Tmcroh-al
Conposition gf—Exanple 1 Panels.] fromH Marcel Gugst Ltd (IL-?WG), coat ed
with food safle PVC 94S2 73 50

S3 60 38

S4 55 35

S35 9 30

S6 ] 1.1x 10° 2.5x 107

Conclusion

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

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

achieved in 5 minutes of contact.

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

20 drying out of the culture during the continuous spreading action on the
panels,
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| ami nat e We¥@ od@dded With a formulation conprising a paint and 2%08y0C12005
vol unme of the anti-nicrobial conposition prepared accordi ngPCEGB0afpie | in

order to deno . t her they ve antibacterial properties against
Methicillin Rglgﬁ eg a]gtc %é‘%’tg‘ée’gﬂﬁ the, patigmickelEa) corspoagitien ar2CeffdctiéC 94

| am nat ed panejt aliZs l=qm crobial conposition,  Cear. S2
Control, O ear. 892,0@ P@%tgﬂégﬂnﬁt@é{%&h}@l Yerﬁ%%‘gﬁfi@}t dueing theleyel of
conposi tion, MBSWbiaeris4vienincdnt ! i eVRSA cul ture was
diluted to approximately 1.5 x 104 Ko %fa&u%@sr}ggd@%l g%/ BI9ES- ocT 2005

PCT/ GB02/ 00010 sterile deionised water and I m was placed on a panel and

conti nuousgy :@%8' i ed.over an area of approximately 5 cmx 5 cmusing a
hand hel d °spré&deFosiingswenkt be veneeffective inl assisting dn tié eofittol YF RRQA

i medi ately g fromthe. panel, using a swab and was transferred to a
uni versal 5 bé’??@%‘%gﬂ‘ﬁ&fw%ﬂm@%%a nfiqfﬂmﬂay eavidomsentrum r ecovery '
diluent (9 mM). 10 fold serial dilutions were prepared and 0.1 in]
aliquots of the dilutions were plated onto nutrient agar, in duplicate.

The plates were incubated at 37" C for 24 hours and 48 hours and read using
conventi onal g;chni gues. The procedure was then repeated with a culture

contact time o¥aBiple dut ddicrobiolopitall Destingasmding MRTA THREGE Pafefsher SaMe
test protocol. Table 5 - Resulfs Sl ] .
) : Food Safe PVC 94 Laminate Treated with the Anti-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.

83 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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' i ' | - e Contact Tinme 3T 2005
: Waeo6iisae | nun Contact Tinme 5 min np a ) 3rd
C;B/a%pl)e (COCFU/n1) (CFUmM) Sl 52 30 ~02 --1.-6-x-1 ~0ZXCIGBO2/0D010x

duced
- 02 : ' | 15.The test sapmples (S1 and 83). pr o
8; yllsiggil(i %i car?fehdgidre&]?ge;é?i%dr??{}h%ndslga‘?fé’vqsﬂ]aﬁ A0 2 fpaoel and contifdoEy M)

[ [ fter 5 m nutes.
i i i d~eturthe ﬁ;ﬂpl | decreases 3 .
Tot !’3.| mbgg: or iO;IapEPIé(IMdv‘v’gg A A of pbtoiharl i f %55 icuEE hand Tl

i I @ tafn decreases in
| espregdenfior S4onprovdieciod of Uit IR CafltR] L 4 S
tcggt lraglct Z?ingl ecgﬁnt (from1.5 X 103 CFU M) in | nnute ahve SWH’FI&’F of
Figersd,

: i bofof 4 foor |.Ag the
contact {1 A o

53' {/\g 82; 685;“12988&%8&%%3&%8% codomaxsnem tdcoeexyyrﬁilﬂ%z&t 8’21)’

_ : i 5 The .
o nat od_paner o Pro s B NEPBIBRRA and Piind dismeets of dhpdilutings ar &
| i te ane : i t i n
e? 1[“ e<r:]'f1 i ve Pn r ectue ipieged batd ﬁﬁﬁ'ldegi’fagﬁ@% RpRbsE! ef Were nonbated o

e %Tates were 1mcubated at
aqueous nedi um for short peri ods. . _
' 37°C for 24 hours and 48 hours and read using conventional techniques.

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

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

Table 5 — Results

Sample Contact Time 1 min Contact Time 5 min
(CFU/ml) (CFU/ml)
S1 52 30
S2 2.1x10? 1.6 x 102
S3 97 31
S4 4.1x102 1.9x 102
Discussion
15
The test samples (S1 and S3) produced very significant decreases in the
bacterial count (from 1.5 x 10° CFU/mI) in 1 minute of contact time and
further small decreases after 5 minutes. Total bacterial kill was not
achieved in 5 minutes of contact.
20

The control samples (S2 and S4) produced significant but smaller decreases
in the bacterial count (from 1.5 x 10° CFU/mI) 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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These coat i wgsozvsulagd be |ikely to be very effective in assisting i Q3867 2005
.10 control of MRSA bacterial contamination in hospitals andPST/&Bo2(p0010
envi ronnent . E’Eﬁ‘@&hﬁu@ dﬁﬁ’@e%ﬁ" nati.on of the Anti-microbial Effect of Coated
Test 15 Panel s Contar ni-nget i CRAIpPuaREspsBading @otipnsint thepanelyor di ng  t o
Exanple I The m croorgani sns tested were: 20 Bacillus subtilis NCTC 44878
3.2 x. 106 CFU mM Pseudononas aerugi nosa NCTC 10662 3.6 x 1()6 CFU M

Met hod 25 Test omohistonger e coated with pai nt/powder coatings containing the
anti- mcrobial conposition according to Exanple 1. The coated test panels
were challenged with broth cultures of the two organisns at the above
concentrati nsﬁ?orp\%g g\ r]ut es contact tinme. 30 The bacterial suspension was
pi petted om o tHE kbt 24 laminated paneksnticatéa With (%406¢ Wotulld 4 nfitNbial

PCT/ GB02/ 00010061%&834&3 Withgee wah after, 10 m nutes.” The swab was 1a
transferred to X1 ruh ¥eé 8§ycc}mr&émlngrthe@¢w1eafwmm baStéilaidnRinat e

.Count Agar, i&sithatigg . hours and.the total nunber of
col oni es counted. 5 Regﬁ%“ggﬁgﬁeéﬁi%‘%ﬁfobgﬁ?ﬁpeea%ng Pane Baci us subtilis
Pseudomonas (CFU/rnl) aeruginosa, (CFUmM) 2 "FNC TNC 60 15 83 41

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

.10 control of MRSA bacterial contamination in hbspitals and similar

environment.

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

15 Panels Containing the Anti-microbia] Composition according

to Example 1

The microorganisms tested were:

20 Bacillus subtilis NCTC 44878 3.2x10° CFﬁ/nﬂ
Pseudomonas aeruginosa NCTC 10662 3.6 x 10° CFU/ml

Method

25  Test panels were coated with paint/powder coatings containing the anti-

muicrobial 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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' Panel Nunber 0 Bag¢ lp8
' Pol ygl oss Powder Coatinc, O
bt TaWI(BOﬂbezuEpoE()éFU/ r%lg) aer ugl nosa (CFU m ) 177 ' f NECINGB®/G0R(©

suptilis Pseu omonas e N1 V0 02/ 062142 PCT/ GBO2/ 00010

T 2 Tabl o 8 &Y% ek, & laty aliee, | Uorigutasonde Guabi was Passiz MaTher

OCT 2 Table 8 - gi nosa (CFU ni) 141 10 9

pact LTus ot E’?’“Eﬁ‘?‘&c PR %@?‘W%Pﬁ%m St PlatexGainisiger 5 The

365 4TNCT | et icated within
ults show t hegubatee dt-30°er fo@ﬁf}ﬁ)u% E';iﬁ%x efl/-(gﬁ’r cggqgfssapm@tp@

:ne?lut es contact tinme by the anti-m cr g?eq

[ | ati ons, even though
Exanple 1 in many of the paint/powder coat| ng fornu
the surfacesi SR%EXHS

Table 6 - Paint Coating

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

1 20 32

2 7 3

3 TNC TNC

4 60 15

5 83 41

6 TNC TNC

Table 7 - Epoxy Polygloss Powder Coating

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

1 TNC TNC

2 TINC 286

3 TNC | 132

4 30 9

5 150 24

6 42 - 30

. 10
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10 A powdggo

Exanple 1 at
to be high
a short ti
Conposi tion
LCF: 1% by
02/ 062142 03
m croor gani S

}439 containing the anti-nicrobial conposition accoggi
Gﬂﬁﬁgi‘@oncent rati ons shown to be effective is, POEGHWRN6010

220 The sanples tested were as foll ows:

| kg@;‘;/

I fgc%ive n reducing the nunber of bacteria on a surface in
melabls & TQY@MWBO@BS&&MM@MM@ Ant i - ni cr obi al

1000

HeRS—of == Bxarpl-e > pl e
ol unb ERNUmbEE o T 20d3rqilies sublilisy vdl une Bs€kdomonas er
OCT 2005 PCT/ GB0Z/ 00010 3%jbyvol umreLCF in wate

ms -used were: Legilonell a(cgé phi | a INGrorginesp (CBUssdhe
Cal nnpl i

col i NCTCI0(
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bonducted under the [foll ow ng experinerjtal condi

concentrati

ions: 15
pns: Neat lest tempgrature: 1@(err)C (47-" T -T) 3

4 TNC TNG

5 TNC TNC

2 WO
The
i chi a
idis
La
per
Test

10

15

20

TNC = Too numerous to count

Conclusion

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

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

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

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

The samples tested were as follows:

1000 LCF:
2000 LCF:

1% by volume LCF in water
2% by volume LCF in water
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Test condi tworissisygan (0. 3g/ 100m bovine albumn) Dirty (3g/ 100nb 3b6’é’1' Ofts
al bum n) 20 Neutraliser: Lecithin 3g/l, polysorbate, 80 30gfCI/cEdlodéto
n 309/l in diluent Contact

thiosul phate 5g/1, Boohipgif.di ne, .a/l, saponi
time: 5 mn Tenp of incmﬁ'i oﬁ:/"ggd@h(mPiQREIW)i’@ 25 Results For the
test results to be valid the neutraliser used nust be shown to be non-

toxic to the bacteria and to adequately neutralise the product under test.
The 30 experi n@h?mlctmgaldmiﬂsé@%r&ust al so be validated. 43 WD
02/ 062142 0 3 OCT 2005 PCT/ @02/ 00010 To pass the test the product when

diluted in hard water nugﬁgid’anﬂmphelahﬁphiﬂa Nc!mt”qlgéOS reduction in viable
ed clean or dirty conditions and under the

count when st ested under éis(g}llag |
required test conditions-S¥efighlacali NGRENQIs for 1000 LCF unpp F T Test

Organi sns " Cl ean Condi - il --biCaonditi ons es :rg a :n sns i::::
Log Reduction Log Reducfig%gﬁ{'@%o %Lﬁ%ﬁ?ﬁ%gm 12702 1 -1L - -3 ie .94 FAIL

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/100m] bovine albumin)
Dirty (3g/100ml bovine albumin)
20 N iser: 1thi
eutraliser: Lecithin 3g/], polysorbate 80 30g/l, sodium
thiosulphate 5g/1, L. histidine 1g/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-

toxi .
X1c to the bacteria and to ac;'lequately neutralise the product under test. The
30 experimental test conditions must also be validated
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~ent eriti diveo é2/063142- TA~JL 4.08 FAIL nonocytogenes '45 4 4.20 FAI LO3POCT 2005

- Results for 200@CIEFBIERG610
‘aeruginosa 4. 12 KIL 3.90 FAIL Table 10 Reduction Log Reducti on

L - - _Tai. Lo
Organi sns d eapy W&Eggﬁﬁgﬁ’ %%éfc%lc%bq%aa&q@gp;A\MQmQ-mmer misBdefonsteate s ~~8-
L. pneunopbila 4.68 4. TP w3~ U- 4.28 FAIL L. ‘
--fA~IL 4 F- JEastla 18 rédticlion!ih \ghgre, ?_OA#ZE lie tepted uny Tu§jrmdated. clean or. . .
ni onocytogenes. 48 6 --FA-1L 4.3 | @5t 2005 ST GBO2/ 00010 Tabl e |
L0 et e L 0 010 T
| - Results for ( : Uciion E ~neurgpbila - -
Ce duction Log Reductio p_ : i
 Sonditions --Frass/fa  Log Re 7 FAIL .aureus 4.8T- __ fAj-L 4.4T
'4.8 4 FALL F e 4 : M. ' no" Ccyt Ogenes " 49 8 FA-1L
FAIL _S. e%t eﬁatgfeg? s%'!‘fs.‘ﬂng"”&ioﬁgﬁ- ov__ FML mo"Ceyt Oy

4.5T__ FAIL [HesPOrgiis T 1 oo Eommifont ol = Dirty Conditions | Pass/is
Log Reduction Log Reduction
L. pneumophila 4.12 FAIL '3.94 FAIL
E. coli 4.26 FATL 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/Fajl Dirty Conditions | Pass'Fa;
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 422 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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Concl usi on WO 0%062x4pr ee sanpl es,

1000 LCF, 2000 LCF and 3000 LCF,

03 bed 2005

i croor #2000 d .
t he European Suspension Test at 10"C for all of th;a ':nest they did display
| t hqugle {he H’S e his stringen , _ 10
sH?\é\ﬁYfercan? a(rﬁalB mﬂcro f*@‘m@ gainst all of the OLg'ar[])IzLE'r'rS&
I f"nn‘hn“l 1.0
f T t I' ‘l T — : ;

ggggl g IlOTEe1 S}:ﬁ%?gsmfszgfed wer e as Calidtions, Pi@/%Bllﬁll_ﬂy @Lcﬁﬁiﬁggzlg;laﬁ@%mal
DAL in water |1000 ML:Oé.([))%)Lt ] }‘E?%”uné &[e{n V\aﬁgqg sgudtien
- H ter 20 . 0 44400 AL VA
v'ol:lrjggrgghi ;gsfuﬁwwléla Legi onel | d.§heunophi TEAFETC .“*é?_ 1\1\ FAIL
(r)n2/ 062142 03 EEF—%GM—PGIZL-GI—RW/ 00010 ESChe:’ chi a. Ct(;)l Lll ’s\l o , ,
4 e Tt TStERR
St aPhY![ch)ﬁggs attus NG MB 12702 £1Ja'l2m)nrenlnnaq g%%qi s ﬁiﬁvBISSlZZGQ Al
%tmr)\g)d/ '(I)'%e Eur opean Suspensi oh Test s conduct BAILunder t hd 447 Tow{ng FAIL
experi ment al Téntdrigdiz- 10 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,

10

15

20

although the samples failed this stringent test, they did display significant

anti microbial activity against all of the organisms.

Example 10 Effectiveness of the Anti

Example 1

The samples tested were as follows:

500 D4L:

1000 D4L:
1500 D4L:
2000 D4L:

The microorganisms used were:

0.5% by volume DAL in water
1.0% by volume DAL in water
1.5% by volume DAL in water
2.0% by volume D4L, in water

Legionella pneumophila NCTC 11192

45

-microbial Composition “D4L” of



Test Concemig @ieofsy:. Neat Test tenperature: 10(err)C (+/-1(err)C) g8cT a8
conditions: Clean (0.3g/100nm bovine albunin) Dirty (3g/1000t/dB9Y06HG

al bumn) 15 Neutraliser Lecithin 3g/l, polysorbate 80 30g/l, sodium
f1iiosul ppate 5g/1, L. histidine IBscheriphia colBRETCYGEY di | uent Cont act
time:~ 5 mn Tenp of incubation: 370C (+/- 10C) 20 Results For the test
results to be valid the neutralise?tapigococmis aneewsINGIMB 1hgopon- toxic to

the bacteria and to adequately netﬁ(ﬂr]al [ sg t he product under test. The 25
experinental test conditions nust A"9NGHa ¢RlerdidisNCHGS s the test the

product when diluted in hard watery; nstrate.,.at Jeast a 105

reducti on 5in vi abl e count when tes%lg%ﬁ{arﬁgg&ﬁ%ﬁn&ggg’l& ENCTET9 B rty

condi tions®and under the required Hseidom8ast 4d 4 % 142 .0,j CCT
2005 PCTI GB 041:0 Table 12 - Results ?%réﬁ%fwg I sms Cl ean
Condi tions . 9Fail Dirty Conditions 'Pass ai Log Reduction Log

Reduction L. pneunophila 4.64 F 4.48 FAIL E. coli 4.76 F 4.55 F1 S.
aureus 4.80 FAIL 4.70 S. enteritidis 4.82 FAIL 4.75 F L. mOnQcyt ogenes

4.89--- FAIL The ZEEﬁiﬂeanP'Slﬁﬁ{:ﬁ'ﬁbﬂ Oﬁ.'aest4 'VSIz?s F(ﬁ;nlaudcf:ie?aes uljlpc\llell_' 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 Sg/l, L. histidine 1 #/1, saponin 30g/]
in diluent

Contact time: S min
Temp of incubation: 37°C (+/- 1°C)
20

Results

For the test results to be valid the neutraliser used must be shown to be non-

toxic to the bacteria and to adequately neutralise the product under test. The

25 experimental test conditions must also be validated.

To pass the test the product when diluted in hard water must demonstrate at
5 <

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

dirty conditions and under the required test conditions,
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i Condi tions P /6: | |2[ll5
DAL Test Organi sns C ean A
T tai m%wafﬁlgzgédﬁgg?on Log Reduction L. pneunopnia G-M/g&%ﬁ“@

-Fas~s/Fai | P S 5.58 PASS S. enteriti is

p/igé E. coh 6THbIFESS Redtiltsors 0@' ”LZ%% 6.27 pAss P. aerugi nosa 57 00010
PASS 5.92 PASS_L._nonocytogene$ b."7Z PASS 420 2005 _ PCT/ GB02

...... Test @rmlmgg o LégefWMfdlﬁglg% ST Dirty Combitiond F7Raks Fa)

bI 14 - Resgults for 15 | 0g Reduct P
E(fgndl-tlon e S i T %%gm‘m‘ri’sss 6
Llu; ZU-85T.8 P'-A?L L-9 nmgpbﬂa 6. 134 FA4.8S S. Ent FATIadrE—? SAAR FAIL
*. 92 PA S 6. 4PEPcol 476 FAIL 4,55 FAIL
S. aureus 4.80 FAIL 4,70 FAIL
S. enteritidis 4.82 FAIL 4.75 FAIL
L. monocytogenes 4.89 FAIL 4.72 FAIL
P. aeruginosa 4.50 FAIL 4.36 FAIL

Table 13 — Results for 1000 D41,

Test Organisms Clean Conditions | Pass/Fai] Dirty Conditions Pass/Fai
Log Reduction Log Reduction
L. pneumophila ©6.10 PASS 5.64. PASS
E. coli 6.42 PASS 5.85 PASS
S. aureus 6.10 PASS 5.58 PASS
S. enteritidis 5.98 PASS 5.92 PASS
L. monocytogenes 6.72 PASS 6.27 PASS
P. aeruginosa 5.88 PASS 5.21 PASS
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Myj SS PAEQOme:yt ogeenes 7.339- PAs- _S 6.83 PA s PASS_aerugi 081 2005

66, 445 PASS 6.06 PASS -------- PA Table 15 - Results for PANGB®M00TCSt
Log Reduction

Organi sns C edlableoli-R gyt ' nditions- _ ffa-ssni

Log Reductiom[EL pneunophi F?@l%@ﬁ&g‘% 6.48 PASS E. coli - - TAKS -S 7.12
PASS S. aur phsstOfganiieny . 08 [RERESn Condlbiy THhg-Fa=r

nmonocyt ogenep 7.59 7.36 PASS| P. agalljlgl nosa

Concl usi on hree sanples, 100 d¥Reductih DuL and 200D assed | he
' at ' Pefien upder

Eur opean Su . 100C. . for alljof the m
test. Under acongliti on$.8800 DAL[ T apA&E Tk
tests—0f Exanples 9 apnd 10 show

of the resul %4{Qf,lith° tests ]
conposition ['D is nore effectivé.ldhan the cPABSSI t|i on I . -
F—f-e+-gbi ts that{ are nore pol ar t%§$

ala’

conposi ti on " rehdCiudes—apt+—m bi ol
28 WO 02/ 064143 BFX0CT 2005 | PCT/ GBO3) 00010 t HBAES! nd uded g3y the FASS
conposi tion ['3.@nteritlfigs, T ne[TTCT ugizgn—ef -] microbial agdnts
increases thHe_efficacy of the conposition. "ASS 6.40 PASS
L. monocytogenes 7.39 PASS 6.83 PASS
P. acruginosa 6.45 PASS 6.06 PASS

Table 15 — Results for 2000 DAL

Test Organisms Clean Conditions | Pass/Fajl 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 “LLCF”, The

composition “DAL” includes anti-mijcrobia] agents that are more polar than
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5 Exanpl e 1WOMA62sissoci ation of the Anti-microbial Conposition , Dgl3 gcpiygs
Exanpl e | upon imersion in water This Exanpl e was conduct edQGB&#66e® t he

difference in thedeiihodedwh fh pﬁ}ﬁ\@ expber,ental and control surfaces
after. 48 hours .su%lr.rae]r sion in \A‘(’g{]@. e%i%@mdhsienrdf@b@&d&ﬂf.e
coated wi th th&8ngrao ragentsiinateas$sAHB @Ffidd he control surfaces were
not. Method 15 Eight alum nium bottles v@&eﬁ%%f"ﬁ?@&s Qh four different
paint types. The paint types were Series | to 4, as set out bel ow Four of
the bottles were painted with paint including 2% by wei ght of the
anti-mcrobial conposition of Exanple | and four were painted with
standard paj nt ERagpldfed contrals. 20 The paint types were as foll ows:
Series 1: K Type & osl?(?ggéﬁﬁso%ﬁgﬁIOﬁ)é%MI-nﬁmbidl@omp@bfﬁo&i “ﬂ){gu?fri al
finishing and decorative interior/exterior 25 woods). Series 2: tt Wiite

Enul si on (i nterior/ext erE¥amplecbupsn itRmelibh 5 wakgt @i Ns a preservative for
in can protection against mcrobial spoilage). WO 02/ 062142 03 OCT 2005

PCT/ GB02/ 00010 Series 3: -Blue Hydracoat (waterborne alternative to al kyd
synthetic enanels used for toy and nodel coating). Series 4. Aquaguard

two pack epoXphi§ J |, d floors). 5 Each bottle was pl aced
ni'o b i nocul ot ea ity BRE HubRed G arsees. thoncisforchoe 4biumNES ekt

into an i nocul ated solution
A 0,
bottl es were mmemmp@ﬁnﬁﬂél %Haé’cﬁﬂro‘ﬁ‘ wrfa%bg ther_ 48 hours submersion in

10 w i :
ater. The experimental surfaces were coated with the anti-microbia]
composition but the control surfaces were not.

Method

15 Eight aluminium bottles were painted with four different paint types. The
pamt types were Series 1 to 4, as set out below. Four of the bottles were
painted with paint mclhuding 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: .
es K Type Gloss (tough, durable enamel for high quality
industrial finishing and decorative interior/exterior
25 woods). |
Series 2:

Matt White Emulsion (interior/exterior decorative

duties. Contains a preservative for in can protection
against microbial spoilage).
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Tween/ phospWetee/okagf er solution (100 m) to renmove any biofil mthah 881 2005
formed. The resulting solutions were plated out maki ng seri a#CTI€BbH 10 O

dilutions, usi8giése M I sra Total_ Viable Count Technique and
i ncubat ed i nverted%t 37%@%3‘83{%&%( Waterhommee altefatiob oy ailg};dﬂsgﬂg]“m ts

(CFU) (taken to be vi abl&mgggéﬁk%}{%é\%gha was then counte r?&‘ct he

experinental plates were conpare epating)Resul ts Biofilm
grow h recovered after 24 hours - E. coli Series 1. 50% nore growh on

experinental, $3}r% ‘ed tA) t he ;:é)a}“r,ol. 20 Series 2: No growth on

experi nental , mal AgRagna e piack &box i . .25% myre growth on
experimentgl, conpared to control. Serigg l%i%%%mtsﬁwﬁiﬁﬁgﬁfg}?rs)-
experinmental, conpared to the control.- Biofilm growth recovered after 24
houirs - Pseudwhnasia ' .25 Series 1: 50% nore growth on )
experimental, conpar ed%?%ég#ﬁgé@é%ﬁ’i’t pR pnocudated esoldtionyoc irepsd En@mm&ANLS

very smal | gr@WHSohomper]j’ng Ies 3: 25% nore growh on
experimental, conpared to con??g"e.s v@igitﬁgnﬂenwfﬁﬂnﬁné sprayéd weith 0.5%,

exper i ment al . Tovephosphatettfarcsttngh VIO 02/ 062142 03 OCT 2005
PCT/ Gl B02/ 00040 ggngﬁési on_The corrporrlle(rlltégr’?ﬁj O JEmove any biofbimthat had
i

Conposi ti ons &% serylting solutgons wekd r | hg sol ution and

provi de ajgar :squr.ce f m cr obi al popul at I’ ons.e glmat show
BLGANNG % &\gﬁ . g)lﬁtéﬁ {}M{]g" gng'ﬁ‘?élairéls'} al

an increase in growt h 018 % MBeYy amds ¥ismn Tobs Vieﬁﬂé@oﬁﬁﬁt?%lﬂ.s after 24

hour i mrer si cimcirbatell Ghakted a&fﬁ&f. Thi,s, indicates a nore nutrieng h

environnent in the paints inctudi RYCEHghtynThe npinbes bif ol e Ratfiih s ARiR! the

i nventi on corf§éd(taker he teowihbR BadaflaF NS

. . 1viduals) was then counted and the
experimental plates were compared to the controls

Y

15 Resulis

Biofilm growth recovered after 24 hours - E. colj

senes 1: 50% more growth on €Xperimental, compared to the contro]
20 . . - .
eries 2: No growth on experimental, very small growth on control
Series 3: 9 i |
s3 25% more growth on experimental, compared to contro]
Series 4: '

[¢)
43% more growth on experimental, compared to the control;

Biofilm growth recovered after 24 hours - Pseudomonas aeruginosa

25
gr ?
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that the anMQeF2HRi al conposition is biodegradable. 10 Exanple 193 6&7T 2005
Ri nsate Toxicology Method 15 Four different surface coati ngRCT/GRO2MO00S®E! | €S

| to 4 as descKidmetision Exanple 12, were applied to al um ni um panel
substrates. These were then conpared to controls that did not include the
anti-m crobial conposition. 20 The m croorgani sns used were E. coli and

Pseudonobnas ae?ﬁgenosa. After 24 hours, the panels were rinsed with

dei oni sed wat er  2dTPRBentg_fthegmti-nrtiobidlsy G Testing, ,.This test
Y sp. (a bi Ol l??nﬂ’n%@‘% (éﬁlé%%cé?tetaﬂ’gtdlﬁ%‘ﬂﬁﬁghl y

uses a phot ol U pRS Vi bri

responsive to itﬁhgﬁeéiﬁabé{ndmg ﬁgﬁ{t&g #rd providea d4rbbR tsdUrcke i tHa l@me is
mxed with3si Vlbﬁlﬁllﬂﬁﬁfs?r'meﬁ-%%t]t ai]% 14 sensitjve to the presen T lalloxi c
compounds. The mixture is alTowsd Wa?é@%%&ﬁemfm“ahﬁfmﬁcrédﬁgﬁnﬁﬂgé en a
li ght reading the tlr@dtm.mat&nugeaﬁép%nﬁﬁ I;r)f. 4 substances at concentrations
that are acutel é toxi ¢ and which pose har MYFTORafs micrebitlbrath) a Taie

i mpai red and JdBYKats @ gioye nuitfienti &K envi 0 greater the light |oss

froma sanpl e d‘nfc%@@)% (gm i[igéhg i tfltih s. el%iag%n@tyﬁhg%l@qﬂ§ ‘&{Fdﬂ!&ﬁle anti-

PCT/ 0B02/ 0001 BP1he moivehtiomoyws i P 1eand€LUgI NOsa
after, 24 hourgﬁfﬂgﬁlq?r@é’g{%ﬁgﬂs@ S&HO%‘%d

and E. coli Dbigefti : € [ e )

control sanpl e%itd%g?%tggg@lm%?lnpt)ﬁﬂ@nd&‘biﬂde’graﬂaﬂgl-a_gures | and 2 that the
biofilmfdemation is greater for the control sanples. Figures 3 and 4 show
the toxicity of the surface rinsates for P. aeruginosa and E. .coli, for

t he experinental and control sanples respectively. Rinsates

Example 13 Low Rinsate Toxicology

Method
15

to controls that did not include the anti-microbial composition

20

25

30
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10 for theVWooreeiszsanpl es are | ess toxic than for the. experinentd3 0CT 2008
sanpl es. However, the rinsates for both the experinental anBCTAGBoZO8U100!
sanpl es showdtesultsy t oxicity. Values for the effective, concentration at
whi ch 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 C'ﬁi@}' e.., The rinsate of sone of the anti-mcrobial conpositions
FIENES L and,) 2 shewothe tresidosit POl acthgRiol raqtda? iaajénés For
exanpl e, pai NkeRkf a[]ﬂe 29 including the anti-nicrobia dmg i P1ofiinnad
sinilar effect on the toat gsri’;%]ﬁat Qferthe s egperimboial e w{ms%{,@ﬁn%of t he
i nvent i on.5 1buspeéctivdler eapt cls.,;of simlar types (i.e. pain ave
different resul '?s i rﬁlfhg@tﬁ S%Fg&m}ég‘t‘reérl ?%Zrﬂlﬁtﬂiﬁebiomhﬁfdrﬁfﬂtfg?%ﬁs t hat
the anti-m cratﬁatﬂrfonﬂiwédﬁ&d]@aﬁfpléshe i nvention only has a snmall eftect on
the rinsate toxicology, which is"wthin 25 the normal range for products
that do not include anti-mcrobial agents. Thus, the rinsate has | ow
toxicity and toxicity of rinsates fromthe conpositions of the

s safe. Lo
invention is E@Bmsyf aHés‘YVISh%Wethtdoxicﬁtg efthier SRR rinefs 5%) ﬁ) 02/ 062142 0 3
0 CT 2005 Eﬁmlﬁlﬂ%oﬁgﬁi -m crobi al Testing of Coat ed Pinel ¥ruginosa
PCT/ GB02/ 00010 St eel ’pahetsCX¥hetmentaband ﬂgnmmmb@ﬁesﬁééﬁvél?s Igngé)tnt rol),
1.5% 2. 0% anfdr tBe @¥niz¥] \éghixﬂ& e lPEe anti-mcrobial conposition of “Exanpl e
| were 5 tested. The microorgan shes JOXIf ﬁ?@ﬂeformﬁmmddmenmbsmbpég st aph

aur eus (NRSA)H‘PMYBI,’LM/rﬂ]ShtésOfW 10 Pseudqnpnas aer ugi nosa
NCI MB12469/ 2. Ox| 05CFU/ M _Escher m%ﬂt}:’&l rerfgal And she @atof Wampledet hod
showed fow toxicity. _

was simlar i

Values for the effective. concentration at which 50% of the population

suffers from some adverse effect (EC50) were difficult to calculate and
values for the lethal dose 50 (LD50) were not calculable

15

The rinsa i-microbi
te of some of the anti-microbia] compositions was similar in effect

to that of the contro] of other test paints. For exam
20  including the anti

. ple, paint series 1
-microbial composition had similar effect on the test ag

ai i i iti
pamt series 3 without the composition of the mvention. Thus different
rod . . - L3 ,
products of similar types (i.e. paints) have different results in the Microtex
¢ ) . .
est on the rinsate. Thig ndicates that the anti-microbial composition of the

mnvention only has a small effect on the rinsate toxicology, which is within

25
he normal range for products that do not include anti-microbial agents
Thus, the rinsate has low toxicity and is safe, |
I . . .
pv.v toxicity of rinsates from the ‘compositions of the invention is highly
desirable for the environment.
30
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15 The sel e¥OM182 0or gani sm (0.1 M) was transferred to each of Of80CT 2005
coated panel S}]ﬁxém%qs\ﬁt of sterile plastic (5 cm x 5 cm) \;kﬁl/(ﬁ‘}}@@w(’onto

the microorga ftc AARtB B crodrialCBosif o 1o fill the area
ShYRCCR Y

covered by the plastic film 20 The first set es was processed

i mredi ately on conpletion of the above procedure, i.e. at 0 mn. The
ensuring that the

plastic filmwgg | aced onto a ceramc tile,

surface that had egggﬁél?ﬁwgggat g?:"ﬁl% Pentarang & 4as nadoadral), qts"((yvafO"/Zg

upper nost . The3@%d§e(i'o$ﬁi‘héa&ietl’{@§‘nh[}§p SWaai)bEd to remove all 'trace nds ¢ he
m croorgani sm and the swab was transf Grabial Gompogitiosr offeftkample negRYEr Yy

di | uent (I\/I%D).teﬁedsecond swab was used to swab the contam nated area on

the surface of the panel. This swab was also transferred to the sane viaj
of MRD and the vial was allowed to stand for 53 WO 02/062142 03 OCT 20M .
PCT/ GB02/ 00010rH i g ensure that the swabs were well soaked. The vi al
was then whirli mm%r@"%%%%wiﬁwsmrlo seconds. The resulting mxture (0.1
M) was then transferred onto nutrient agar plates 5 and the plates were
i ncubat ed at 2\;0&for 48 hours. The procedure was repeated on a further two
sets of sanpl ddethidilin fes@fari¥istphAlifledd contact period at 250C. 10
Resul ts The rg,gults of the tests unﬁ%ﬁ@g%g{‘ on WIK&O%CF%?
detailed iR T P‘édonlel,laSl%mgidow. The resul tsdﬁgﬂ;ﬁi%&shou}d be read as
the base datapgiih. WQIQ h the results obtaine Ax40dCFY/imdur s
are conpar ed. TR , it is clear fromthey Wi i Snd sults
that recovery of the contam nating organi sns igﬁt%gt’ﬁdé%??@y %stent.
Table 16 - Tinme O min (counts per plate)

Method

15 The selected microorganism (0.1 ml) was transferred to eac

panels.

o | h of the coated
. sheet of sterile plastic Scomxs cm) was placed onto the
microorganism, which was thep carefully s

pread to fill the
oo area covered by

20 Th
e first set of samples was processed immediately on completion of the

above procedure, i.e. at 0 min.

The plasti -
piastic film was removed and placed onto a ceramic tile, ensuring that

the surface that had been in contact with the contaminated plate was
25 uppen.nost. The exposed surface was then swabbed to remove all traces of
the microorganism and the swab was transferred to 10 nﬂ of maximum
Tecovery diluent (MRD). A second swab was uged to swab the
contaminated area on the surface of the panel.

transferred to the same vial of MRD and the vial wa

This swab was also

s allowed to stand for
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"9 131 NV --99 -1 ~02 0 (f} of1
trol ~ZS AT 9 --~9- 13-1 - -14- !

Sanpl e 2-03%63%%5 80 122 E coli 105 9 -8 -1 118 é§ ifg*?%?% @g 136
Fa10 190 nosa 103 10-0 1-39 T1 -5 152

138 86 69 - 127,P..aerugi : 4 200
87 128 -- - YO _mimn _?Q ehsure that -the -swal20wade Wélp@éﬁé%ﬂt g}gcgg%rg/af 2. 0%

- Ti 30 m-n (counts per pla 2
/ GB02/ 0001 ., Ti per Pl anpl &L
?IT.C-(I)-% Cont r ol Ow/ggghgf)‘%ggmf@ug@ﬁ fgr d0secomlsy 84 c

The resulting mixture (0.1 ml) was then transferred onto nutrient agar plates
5 and the plates were incubated at 37°C for 48 hours.

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

and 16 hour contact period at 25°C,

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

contaminating 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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12 2 0 70 PVQ&MdI4%0sa. 18 4 5 1-03 11 14 9 .97 16 10 5 ------- 0-3 0CT 2005
Table 18 - Tine 16 hours (counts per plate) Sanpl e BCHGBY2/MIE. 0%
041 00 22 P_

Control MRSA Zl'able 185 Ti £ ' 0 0039 0
ntro co R Bhik (cEhts pOr Jlapyj 0 039 0041 00 :

aeruginosa 0 —0-0Q0.59__0 0 61 -------%-=
Concl usi on The reXample i n| Tabl &9 7 SHoW G cveﬁ—e%;t-gn_s’ﬂ_gﬂi-m
contact', the Wﬂ_ﬂ fect of thé @nti-jmcr Bral cq nmpdsorttiadn s
eyi dent. The {co ntly higer coynts o}i‘t“al‘ﬂ‘ed—f-mgﬁ—t—he——(:-emm_pm_e_l
support this. jIn 10 additj on, ihere ils a signifijcant differénce B8 ween the
counts fromt?te test 55 MD 02/®©62142 PCT/@B02/ 00301gCCT 2005 ggnel
containing 1.%% by vol ung of the anti-m crobial [conpositionfand omthe
test panels c ai ni ng 2.10% anf 3.0% by vdl ume ¢f thepanti-|m cropi al
conposi tion, pgailh elippor|ti ng ghe auiwwhe conposi ti on
of the invent|on. 1 91 ]
4
" ! 3 87
: 2 0 70
P. aeruginosa 18 ]
» 3 103
6 14 9 197
10 5 111
Table 18 - Time 16 hours (counts per plate)
S
ample 1.5% 2.0% 3.0% Control
MRSA ) )
1 0 65
. 0 0 44
: 0 0 51
E. coli 0 0
. 0 39
. 0 0 41
: 0 0 22
P. aeruginosa 0 0
. 0 79
. 0 0 59
0 0 61

5  Conclusion

anti . ..
n 1b‘actena1 effect of the anti-microbial composition is evident. The
consistently higher counts obtained from the contro] panel support this. In

10 addit . _ .
1tion, there is a significant difference between the counts from the test
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5 The counWP éxacaisked in Table 18 after 16 hours contact al so endoogeoéh%os
anti bacterial effect of the anti-mcrobial conposition althPChiEBoieno1o

consistently | -0l fiLgures suggest that there may have been a
drying out e fﬂcg@?ﬁggl%é% i BAlumeo off e mﬁ%@oﬁﬁf%&ﬁ%@ﬁﬁoéhahthe
anti - m cr obi alfraznheSteki ?gang & 3 rveﬁb&)n confers an ant|bacteris
effect on the pan(gjlyacoat ngs, oI ving& rd%eod 30%ebyi velukid lof 3he afhti-

i ncl usi on r at augrabialbgouplo (P 56 OCT, 2005 CLAIMS 1. An
anti-mcrobial conposi t??n%%r?%ﬁ?u?b?ﬁglg‘g ¢ tantthastaiad  BEfoctnof athe
surface tensi SAIPPStioBrafdbe imvedflionV m at 20' C, (ii) a second compound
having a o surface tension of from8 to 14 nNm at 20(err)C and sel ected
from silanes, soya |l ecathins, siloxanes and m xtures thereof, (iii) a first
anti-m crobiaf LY). ol ar solvent, wherein in use the

conposi tion ac{lgg%@hgsﬁggﬁagﬁ‘gi% &9&& B @ifter tlife hotinsr 0vitan al, Bidd QD @l )
col oni es on oantﬂjaceerﬁqlrfemg% Lo ﬁ?e An .ant.i - mi.crobi al conposition aé Br di ng
to Claim1, wherein ithe surface FendRisigrobigle euBpositionnmalthodgh s (49 NV m
3. An anti - meonsisiteaitlyclowre Tohi rcli t aiml qr 2, wherein the
first compound i h}glr.ophobi ?@P{%ﬁﬁé& Sﬁﬁggsﬁttﬁ@ﬁhﬂ%maalh%’@rhmniatdxging
according to %)Ff%ﬁb wiing incubationdi ng  cl ai s, wherein the second conpound
is hydro gi lic. 5. An anti-mcrobial conposition according to any one of
the preceding 20 clains, wherein the first conmpound is a second

anti-m crobi ahe3g An_antj - crobial conposition according to any one
of the preceding 5@?%?%??“%?éi“ﬁra’ﬁénﬂi'imwtdﬁahémnpéﬁﬁﬁﬁ%ﬁﬂé iivBrtoaP! &

agent is of aopfer@ramaintib8eterial effect on the panel coatings, giving the most

effectjve kill at an inclusion rate 2.0% by volume or greater
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25 .7. An anti-mcrobial conposition according to any one of the pr(,eé:%%iTnﬂn5
clains, conprising at | east one anti-mcrobial agent selected from
bacteriocidal, fungicidal, algicidal, yeasticidal and nol dicidal agents.
8. An anti-mcrobial conposition according to Claim?7, conprising at |east
30 one anti-mcrobial agent selected from bacteriocidal, fungicidal and

nol di ci dal %MS 57 03 OCT 2005 9. An anti-mcrobial conposition
according to-amy one of Claims 5 to 8 wherein the second anti-m crobial
agent is a quaternary anmoni um conpound. 10. An anti-m crobial conposition
accordi ng tolany %ge af t hg_ gr eceding 5 clains, conprising at |east one
first anti-ni‘cr obf3I2HFEROPEL cURRASHION CCOBRTISIAR 16 teefitisiceomnonpd badag 2

i odophores, ph€ielitrsion @MBSM IS 38 URAYAL ABIOYC AR Qbddd 8@'@%¥§%§Y&Hg a

hypochl ori tes a}nd ni troq_en based het erocyclic conmpoun

anti - m cr dbi MRS HERSIR 9tdremdclerldi m/m ¢t 20% madsaecteiOfomisdamisnsdyae or i 0

each quat er NascithaRT Rk &R ffi-ndi | 8 RANtX-, in
whi ch one or two of the R gr digggsatlrﬂgé%ﬁt’ @?,%%ta?‘!ér’fgﬁf’%s%@?%&?@d by aryl
or opti onal Bypolagisalventpwheseinyin ase the sompotitioreacts tcosubstantiblly heevehhge R gr oups

are. the same i b Bl Ahialh Py L Qufide 2 ky1 oroups. 115 12 A

anti-m crobial conposition accor ai'm 11, wherein the. quaternary
anmoni um conpound i s sel ected froma benzal koniurn halide, an aryl ring

substi tuted Benzalkqni.ur.n ide and a dial kyl dj pet hy] amoni um conpound.
wher ei n tlﬁe o né‘;rgl%nrréé't i g% RPPOFHEY Ao %gée&élﬁ‘ dd¥hergim the serface1 2 al kyl .
20 13. An. atdnsiomofihelsécahd eafipasd fsi10mMv&;0r ding to Caim 12, wherein the
guat er nary anmoni um conpound i s sel ected from benzenemet hanam ni um N-
dodecyl - N, N-di net hyl chl ori de, benzenenet hanam ni um N-dodecyl - N, N-

di met hyl - N-t of r adge whie-i@sbislecorpEsits wbbrafk o Afma &Y. UnMehil B it
ammoni unthl ori de. 35 . ’
compound 1s hydrophobic.
15
4, An anti-microbial composition according to any one of the preceding

claims, wherein the second compound is hydrophilic.

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

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

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

g:laims, wherein the first and/or second anti-microbial agent is of a polar nature.

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

fungicidal, algicidal, yeasticidal and moldicidal agents.

8. An anti-microbial composition according to Claim 7, comprising at least

30 one anti-microbial agent selected from bacteriocidal, fungicidal and moldicidal
agents.
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14. An anti-mcrobial conposition according to Claim10, wherein t BE7 _
each anphoteric corrpoun(r:lrpl s a long-chain N-al kyl derivative of anIaes Fﬁ 2005
acid. 15. An anti-mcrobial conposition according to Caim 14, wherein the
30 anphoteric conpound is selected froma long chain Nalkyl derivative of
glycine, alanine and beta-am no butyric acid. 58 0 3 a ¢ T 2005 16. An

anti-m crobi. COMROSst cordin t he anphoteric
conpound is ?el ec@dﬁftr%u%%gﬁgecglf}?o% aaca?f’rg atﬁo%f@c‘fa&éﬂ‘%l > Wn¥:nobut yric
aci d, dodecy|varergintheis¢cand amietnivydbaatiagean; g;layﬁvat&ﬁmﬁy‘lﬁmhbrﬁﬁn compound.

dodecyl am no) propyl gl ycine. 17. An anti-m crobial conposition according to
Cl aim 10, wherein the or each iodophore is selected froma conpl ex of

i odi ne or triledi n&nvmﬁthnlcﬁibhxa)l\/doﬁﬁ)bﬂﬁdirf QbdoBBRAE to %}P%W%tfhtﬁé ﬁ%%éﬁgn da

| al hI ate, a .polyamde, a po
88: z\éggghéfugc : TERS“)%MQ??PG ongitist 3pti- g}lcféblﬁ%ﬁﬂéilttsie]@#ﬂé\é‘emrmnhgtmo C ai m 10,

wherein the ao aﬁia, AéYed h&fél{peémﬁb hé Eelté‘rﬁ %m.fn{ ethyl,
butyl, halo Iél(paryS l&lsyl?bstl ?ut ed en(;1 > 5 19&?’ ant - R cé‘ﬁ%l el

conposi ti on ofdeirites aﬂ@)m@omnrhamlhwélmmunqghenm ic compound is
selected from 2 -phenyl phenol, 2-benzyl-4-chl orophenol, 2-

cycl opent anol - 4- chl orophenol , 4-t-anyl phenol, 4-t- butylphenol 4-chl or o- 2-
pent yl phenol ,116- cm@m@mcprmtgdnmwnom accprdntgtorGImmeQarmglvﬂmﬁim the or

h |
(2: hIAfofot F\Iyrrgl %58‘3‘19“‘“"‘9%"5’ %% %pmgﬂg%%ﬁl gzn%al ?%#ﬁg‘qﬁ;@%%pﬁ‘egﬁenol s,
2, 4- di chl or o-whithaoneybdretval of th2 m,gﬁmps rtecilkyll opticnally s\Zﬂﬁtiiiulte(cjinb3(;1 (a:l(-:y(l)roél g to
- 0Si
G arm 10, " wndpB Ry flebpi by iR oF bhisrPip, shathe SEFICERIPT R Meaangpochl o i t e
of an alkal i omdiffetentund age'CotolG3hikfEgrogds. earth netal .

15 12.  An anti-microbial composition according to Claim 11, wherein the.
quaternary ammonium compound is selected from a benzalkonium halide, an aryl
ring substituted benzalkonium halide and a dialkyldimethyl ammonium compound.
wherein the two non-methyl alkyl groups are selected from Cy to Cy, alkyl.

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

25
14.  An anti-microbial composition according to Claim 10, wherein the or each

amphoteric cdmpou’nd is a long-chain N-alkyl derivative of an amino acid.

15.  An anti-microbial composition according to Claim 14, wherein the
30  amphoteric compound is selected from a long chain N-alkyl derivative of glycine,

alanine and beta-amino bufyn'c acid.
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21. The anti-mcrobial conposition according to Caim20, wherein tG®oct 2008
hypochlorite is selected froma hypochlorite of [ithium sodium potassium
and calcium 30 22. An anti-mcrobial conposition according to Caim1l,
conprising.a chlorinated trisodi um phosphate or a hydrate thereof 59 03
OCl 2005 23. An anti-mcrobial conposition according -to Claim1,
conprising chl@ri ngh Gn@Xielbill cBmPssA %%r&iﬁgrtﬁoélann 15, wherein the

N, N- di chl or o- 4- car boxybenzenesul phonam de, 1,73- i

di chl or o- 5, 5- YTRASICHG | $PpPaRRbiin selected drant \dedeayk hefa-aldmting; odsiecylabetsi ¢ acid. s
24. An anti-nj ngq'g.[c 0Sh 44l : I {m 10, wherejn, the or
each nit rogenalnﬁ Baseq Che?dg&rzOC@%}?%ﬂ@l&ﬁ%ﬁ%ﬁﬂﬁéﬂg&n@&lgg % r&ﬂﬁ? ae%'g?‘l di ne
derivative, adodegslamine)propggybinazol e and an i midazole. 25. An anti-microbial
conpositiopn according to Claim24, wherein the io nitrogen based

het er ocycl i ¢ conpound is selected from 4-pyridine carboxylic acid

hydr azi de, soti umAn gnfirmidiohiat bingpositiod atdosdifg topGlain0ly0, thefe)Z ildGr edch 1

-di oxi de. 26.; osi ti,0 cegording to.,any pregeding claim wherein the
anti- mcr obilgﬁbpglg%ﬁt@i sSél?cq%dgl églfleaa f@ﬁﬁl%nﬁgn’é’ h&harfiAdine, with

N-dodecyl - N, Neolyhinytipymelitytler & polyetier gles1z Egb@l}ﬁl@ﬁﬂl@éﬂdﬂ,i &Pblyacrylate, a

N- dodecy!l -N-N-(ili ne h%l -N tetradecyl chl ori de,

benzyl - C12- CI > 38R P%ﬂ@?ﬂed’ﬁaﬁmu%ﬁhwme, 2-phenyl  phenol ,

2-octyl -2k i sot hi azol--3 -one, 5-chloro-2-nethyl-2H i sothi azol -3 -one and
2-met hyl - 2H-i sot hi azol -3-one, 20 27. An anti-mi crobial conposition

accordi ng to Hny dWean§rmiciebiaheasensgitian aceordingrte, Cleitvel (s wheteirethe ec et conpound
i s polysil oxasendH: of i nti-m crobi.al
conposition 3‘2‘30% ?loryéogﬂ%lgis&%?%&rg?%{ﬁﬁeﬁ?yﬁ’e%@gé%@’ 2131%8{} oar?'ls

pol ydi et hyl W%&eéﬁlane. 25 29. An anti-mcrobial conposition according
to any .one of the preceding

15 19. An anti-microbial composition according to Claim 18, wherein the
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-pentylphenol, p-chloro-meta-xylendl, 2,4,4-trichloro-2-
hydroxydiphenol, thymol, 2-i-propyl-3-methylphenol, chlordthymo'l, 3-methyl-4-

20 chlorophenol, 2,6-dichloro-4-n-alkyl phenols, 2,4-dichloro-meta-xylenol, 2,4,6-
trichlorophenol and 2-benzyl-4-chlorophenol.

20.  An anti-microbial corriposition according to Claim 10, wherein the or each

hypochlqritc is selected from a hypochlorite of an alkali metal and an alkaline
25  earth metal. |

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

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

chlorinated trisodium phosphate or a hydrate thereof.
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clainms, conprising from1 to 4 % by volunme of the -second corrpound.%g(bm%
anti-m crobial conposition according to any one of the preceding .

claims, wherein the polar solvent is selected fromwater, an al cohol, an
ester, a hydroxy or glycol ester, a polyol and a ketone. 60 03 OCT 2005
31. An anti-mcrobial conposition according to Claim 30 wherein the polar

sol vent is sejgct Qm. | r - d] Lepe.gl.ycol and di.propyl ene
gl ycol . 32. A%fqn?%‘- ;‘nr{ug?}g{‘)@a c@ﬁﬁ%@s@taﬁ%{ﬁagg (t:%r&?ﬁnﬁg}’ f%mgﬂi}n%ﬁ@&a’?gt he
precedi ng 5 @bxiflewera nreawpot theregf, N, Nnlichidro-4-tafiokybengintsitplmhatbie, nol ar

| vent. 33 td < i CFobi al it ding to an f th
or cocding ol SRER S EERERTRY fu GRARE Sl AGRRFIEsBe28). ol une of o

m xture of benzenemnet hanam ni um N-dodecyl - N, N-di net hyl chl oride and io

benzenenet han 4m ni um N-dodecyl - N, N- di net hyl - N-t et radecyl -chl oride (2.33:1),
6. 0% by v ot un@ of AR pLIMIcro 1%Pompos1tlon according to Claim 10, wherein the or each

benzyl - C12- Cl Gitrages ashdmetdiydychdTBRhduRe N 9dtds ; ; o] (2:1),

6. 0% by vol ung. gé-octﬂ}il -2H i sy?)t hi azol e-3 -one, 1%?8&00 y Vgﬁﬁ%@@%fé a mxture
of 5-chl or o- 2T tiszaleand ppimidagole 3- one and 2- et hyl -

2H i sot hi azol e-3-o0ne (3: 1), L0% by volune a blend of polysiloxanes and 39%
by 15 volune_isopropanol. 34. An anti-mcrobial conposition according to
any one of th®- prd¥edntiriicrebiali sempeditione jaecordieg don@leimn t 24 nwherepr itlses 3. 2% by

vol ume of 1 1AL WD decyl - N, N- di.net hyl chl ori de
and 20 bersenanoth Saltne O SO OB ® S 15 e BebabUBA M or 1 de
(2.33: 1), 6h@ezhlp, sedinonepyridirethioband bis-(R4pyhéyithid)zifd 2.1 Wigxide.

-al kyl di net hyl - anoni unehl ori de and 2- phenyl phenol (2:1), 6.0% by vol une
2-octyl -2Hi sot hi azol - 3-one, 16.0% by volunme of a m xture of

5-chl or o- 2- me2éhy| -A Kompasitivna aaording a6 eangtNpleded it Blim, dhedefOlikd ag@) - 3- one

(3:1), 1.0% by. vol une_of .pol ydi met hylhydroxysil oxane and = 25 39% by vol ume
i sopropanol . ’é’bc.m%}f}lllf ?ﬁeﬂhllgt §%€}Qt¢g§,ﬁ9¥f} steRgeneRethanaminigme NigdpdecybNmbosi t i on

accor di'ngis o dimgthylchloride, benzenemethanaminium N-dodecyl-N-N-dimethyl-N-
tetradecylchloride, benzyl-Cy-C)¢-alkyldimethyl-ammoniumchloride, 2-phenyl
phenol, 2-octyl-2H-isothiazol-3-one, 5-chloro-2-methyl-2H-isothiazol-3-one and
2-methyl-2H-isothiazol-3-one.

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

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

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

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

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

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

hydroxy or glycol ester, a polyol and a ketone.
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one of the preceding clains and a functional material. 30 36. A fo(rgr%lb@t,lm
according to Caim35, wherein the functional compound is selecte rom
plastics, fibres, coatings, filns, |am nates, adhesives, sealants, clays,
china, ceramcs, concrete, sand, paints, varnishes, lacquers, cleaning
agents and settable or curable conpositggns sgch af I!Ilers, ?é?ﬁ;sio
-mastics and puttie ; . T 2005 . mul_ati on .acco

rga Zi m 35 or gjél WI"I‘%} gllﬁ %m%ﬁégol%ocgwggP%ﬁcce%Afosgé"? Pgrﬂ’]@?re‘_ﬁ the, pejan oy by

wei ght of t hesodvent is néletedifrom isopopal,tdicinlens gBlol aﬂdﬁi@fr@i}#l@l{elg%%ﬁccoﬁdl ng to
Caim37, wherein the fornulation conprises fromO0.5 to 2.0% by weight of
the anti-mcrobial conposition. 39. The use of an anti-m crobi al
conposi tion a2 or dimngnti-midsbialofensitioh dcBBiding th OanF4one! 8F H{eeﬁx\%gédi;}g]_e _
formation Pf (iol oni es .of croorsgnl snms on a surface at 10 Icitit is
provi ded. 40.F& GLEMHRe FoMdrttiPar borplumefitn nederselventy one of dains 35 to
38, to prevent the fornmation of colonies of mcroorganisms on a surface at
which it is rovided. 15 41. A nethod of manufacturing an anti - m crobi al
conposi tion atcor dihgiwicrehigl enmeposition agparding to cangonet bie theepiecdlingprpr i si ng
the steps of diisThib@d hO%ohipbsition CBABALEhoBNHy Nifichd 8Ly BRLb M7 OD1 Al
agent together, (ii) adding trlu)e secon conpound to em € t he
first conpourkfnzavgmethenaminiem ant i - MNetoddryaN,Nediamethyl@or{dei i ) addimig t he

I | ygnt Xt f finsgt and.second conpounds and first
g(rjlt ?r msgrlcl)(ﬁi ableh%é%lﬂtah éﬂrﬁﬁﬂﬁr@)ﬁgaﬁ%g{ &%awg’y?gﬁﬁ?‘reﬁﬁl'%qéré%rit)a | a clear
sol ution is f@0%by volae ofa mexthech fobn2yh Oyt @ig-alkiyiditgetByl L imdrigh biRbride cor di ng
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by volume of a mixture of 5-chloro-2-methyl-2H-isothiazole-3-one and 2-methyl-

2H-isothiazole-3-one (3:1), 1.0% by volume a blend of polysiloxanes and 39% by

15 volume isopropanol.

34.  An anti-microbial composition according to any one of the preceding
claims, wherein the composition comprises 32% by volume of a mixture of
benzenemethanaminium N-dodecyl-N,N-dimethylchloride and
20  benzenemethanaminium N-dodecyl-N,N-dimethyl-N-tretradecyl-chloridﬁ (2.33:1),
6.0% by volume of a mixture of benzyl-C,2-C;6-alkyldimethyl-amoniumchloride
and 2-phenyl phenol (2:1), 6.0% by volume 2-octyl-2H-isothiazol-3-one, 16.0%
by volume of a mixture of S-chloro-2-methyl-2H-isothiazol-3-one and 2-methyl-
2H-isothiazol-3-one (3:1), 1.0% by volume of polydimethylhydroxysiloxane and -
25 39% by volume isopropanol. '

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

one of the preceding claims and a functional material.

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

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

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

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

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

40.  The use of a formulation according to any one of Claims 35 to 38, to
prevent the formation of colonies of microorganisms on a surface at which it is

provided.

41. A method of manufacturing an anti-microbial composition according to
any one of Claims 1 to 34, the method comprising the steps of (i) mixing the first
compound and the first anti-microbial agent together, (ii) adding the second
compound to the mixture of the first compound and the first anti-microbial agent,
(iii) adding the polar solvent to the mixture of the first and second compounds and
first anti-microbial agent and (iv) agitating the resulting mixture until a clear

solution is formed.
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42. A method of manufacturing a formulation according to any one of Claims .

35 to 38, the method comprising the step of adding the anti-microbial composition
to the functional compound. |
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