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A CONTAM NATED ENVI RONMVENT Fi el d of the Invention
This invention relates to a product which prevents
proliferation of mcroorganilsns, particularly
G am posipISIWFEGION OF /5 CONBSMBIATEY EODIRONMENT
aur eus within a space, via a vapour action, and

or long periods, typically several

k k d he. | In the field of
3’?2 i JE""C GBI 2R B Breoehaneh breveglsfalferation o

”‘PM@rogY@éhx rﬁé %Qrﬁ&lﬁéﬂf@barﬁ%%@ﬁﬁe b‘é?t%nta%&ﬂ%eé{%%hylococcus

regar e safety "an fects o hese

cmmmlwmmmsmtsa Vo at vepour rasioduasd wimich e active for long
environnment. This has |l ed to increased interest in
t Reripde typicaliy savaral NSRBunds as disinfectants in many

S robi al nature of essential oils
'%EMMr exanpl e, EP 1146111

di scl ogemedichpoidisietastardt SdrMieibhNBefeds @’@Teﬂbré? fhove away
based 15 on cinnanon oil or it's actives

c dippochamicalsagants, destoadnaereregardingdhasafelyemd effects of these
Standard EN1276, whi,ch nea mcro .

SGRPBRA GERPaH s, 2 05 B Porthe shirovapNG Thimbaled to
t 'n’?@e@:ﬁeo‘smf@r@é&tl She e 3¢ Edr@f‘eorﬁ&ot{ﬂc‘ﬁ asPBRINF &AM in many
is for hard surface d|S|n ectio anti-m crobi a

acectors.y is by direct contact of the active

nol ecuLes with the m crobes. The use of a w pe i
di scusdB8, auMichePiakepatire ohessemial oda s ,\@Jlsdocarm@m{@d For

efefxgr?\hfe Hp ¢ Jéﬁﬁec?écl&é%%rg ﬁ‘érb sﬁﬁacé’&sn t@'g §@§g%tlon based

¢robi erfor naence a ven.

degceinbemon @#Sﬁ'scéctle§§eﬂhea&orﬁpdsnib?@p@rréefds%cﬁ HEbraing to
ci nnam ¢ al dehyde and coni feryl al dehyde to disinfect

ccﬁW%@ﬁ%ﬁ@@da%ﬁNﬁ%?ﬁrwh'@h measHes Anthdigigleiglperformance on

dat th | at 2 i ded
" YRSEE PR B0d ke’ RRRURGLE B Fabickes, By PRGpErs the
hayselicdtrm iPfop RasRirfaes arinfattio, tre a&fﬁ%mﬁ?&@l@dﬂ@ﬂty i 'bly direct
conponents as a replacenent for the fum gant

breomagt of fle active maecules voth meamcrpmmg'fmsuse of a wipe is

{ AT e o0t fA BRSSP A Rl et e se SR SPaaront Sheristries
S Rif @ Wip eamaﬁ’a@n@érw@ ng&férnﬁan%'d@ Wehargets are

I nsects and ungi , antl-bacte activity 1is
cl ai rreéi’VOa@ﬁzB%&Gnde&:mbes tlarabé osﬁeawrmai; bcbrcbmp@namts such as

assessnent  of vapour vity of the oils are al
N Sl N ELST DAY 8%%'&%51/' aﬁv d%‘wdecéﬁpéﬁéf?f?gt |90§‘G%H'“8‘ed

x&&ggﬁh@ﬁ%?éﬁngqﬁ BB gce 'd@tatgf H@tfgﬂxﬁulatlons is

I cation onpoun net O e was sel ecte

f yrovieed irsthedipesifigatian.f um gant. I n addition, no
attenpts to control the activity over a tinme period

are dedchurper, of pateipHBligaligne Mevaasoaroposed assenyakpils and
S %@'sér?tréf ol %ﬁ:\ 8n9¢1&9 ab %@&gﬁeméﬂﬁor the fumigant methyl bromide, for

the control of plant pathogens. WOQ200021364 examines the activity of

essential oils from plants native to Turkey, such as Thymbra spicata, and
although the primary targets are insects and fungi, some anti-bacterial activity
is claimed, and methods for small scale, short term assessment of vapour

activity of the oils are also described. Of the 70 essential oil components listed
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di sposed of in specialist bins, and several

conpani es offer a service relating to these bins.
Typically, the bins remain iR service at the

custibeepstept @ubbedidpthdepmwpennd amthsleweak sselddies for further

represents a particul ar.challenge to a disinfectant _
orstedif P 211G Gt BrACHHon. RasflempsnioAnnvaY Bt aavity over a time

p i all geni c organisns i s constantly being
18}egqaace (%/enstégb?ﬁ'e bins over a long period, steadily

| ncr eadanginireenyeiganiastabilchias Used8angagneweREstahpins, and
addi ng new pat hogeni ¢ bacteria, requiring ‘

dissilad eeppss. andihioe)tinesst pads, arpgifendispciad diinspecialist bins,
provi de bath an appl.lcation for_the echpnol ogy,. apd ,
b Tteeer ctmer PR TsK 2 se R Mo bEss B FticEfedne bins
Ofrefl3h i JBfGREIPthe é&ta_rﬁéfseprb@i%? BEtv@é@?\uﬁ 858% weeks. This
proliferation of mcrobes wthin the bin, an it r1s

f ebpresieats ahpartiowipr ghekerge o hadiaintedtantt be sapsizoesgstem, as
and operatives of the service conpanies, and nay

a6ty eqntareneife il epispiaht Pahoappr SsgemisMsdaeangantly being
;I' é§%ﬂ§ﬂq}ﬁ3 Ems%vgl' ?;?/J’Jrqg?'bﬁrﬁ&?ts%%di \}ﬁ{ﬁff,%%if@@g oq;agnic matter

radrtional | “this'has™1 _
| aogring @indrownefantly gdidihghew peeyanic badetdrid, heguitiegdfsinfection.
tqo 20 an increased weight of material requiring
dildpSsdemining hreipee avestal Biescprvidea doth e@mrann%tgatm@ for the

t RS o8 G e RE e ol G <BKEhRGeh i eeEries of the
samdrlon, waste at the base. Ot her systens are based

on gas-ﬁfﬁne(ati ng systens which produce, for exanple,
sul phurThérexs dencsinh @boutthetpnelifepsiont ofanierares within the bin, and

di.si nf ect te throughout th bin, There js sone
adibreE B ARk Birsp0l & brzrel odBe CuplartRSRel Shaties of the
V\B‘sl H. . a

a8 AP S0 TP ROEPIY B ORULHENL urpcasan
b anvioeds. i o ecombatiibis, abiccalattystes is Atenesed onge i oMeaditionally,
in the field of disinfection, there is a general nove

aBly asoRyeleriues of agarassvolgmnemtdiouishdishfaetant, but this leads to

L -
Effe §ar@firyg hélondMér P&ttt iVeAdsthof & liIGGH 5824 Hre0gRE&S the bin once

The bacteria used to test the gerfor mance of the

vdbe unatesieb hap hsgncaksogpet inda dide isaniryowes®s aatheviease. Other

G ' teria such.as _Sal nonell a,
pedaioTn Al bl EbSs o i iR s o tRafinisBisreruge. for exampe,
bael#Hirali6aaEVEREeERN then PERET4t8 BndlASihfd® wité! frtbughout the
pl ant extracts and essential oils. However, many 5

Ghémn Posriet is\veonte doebli sbeut dneavhtigeof mlesteaphtieogas; aasswell as
e e S ockinarts Spigestiohur diride SunER e lead to this
f i j . if ' t ted
| RN GEBERE bR d el kR o e erval  of

a bin seymentionehdbove, ratheifield of disiifettiont tHore ¢d ¥ general move

repeat ed experinents in the sane receptacle over an .
ex@\aydeemicheatical agentsy Siroplefewvplusee disinieetanpsysienss for use in

b 2Esb8 Rl T T8 PRBhE e SubiesTBTER thes 541
time frame which accurately represents the service

life of the bin, both to fulfill the role of consuner
and
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in certain markets. Thus, inprovi éé/‘}zﬂ‘@/“"”s’

performance of a product agai nst Gram positive
bacteria 15 and controlling Bhe activity of the
pr oductThb @ abRirahuselto &RE WeGRrfofthahMadf 18E v S&tﬁ; *Bb@ed ?Fc?ducts
rra or features of the present invention.
isdlepednin ibdh 0 ARSI \M@ethaUheewpred:tactﬁna Mhmsesgmtonella

t f t d
crsepPPats g7l Kicaea  Sa chl o6 slscs e dsssens sram aRnerally
S ‘?N@r%arlesxs?a(ht ‘gﬁ?’gﬂiraF g%f bRfR18 aﬁﬂ "gﬁs@ﬂﬁélo&lsggpgwgg;{d many

nore essenti| r essentia

a Granbpowitieobacériy atepathegerne @Mpﬂ&@c@bbd;@a@@'u&%ﬂéeample
absorbed onto a carrier. According to a second

aSPBERUYE a PHBIDEF elomMmemskaminfesiions, ansibingestpd oxtncilsyycause

L 6paLorNa P BTBEURES. e BRRIARS PebRinchn Bsnd 965 B4 id ot
CogiRdahé A inteR)aRior lebiANkriies- Mﬁé%lﬂ Pticud %ﬁ:{‘hé involve

in a viscous liquid. According to a t asp

t h@p@ﬁt@@ ememmeretatm ¢, saé ceamphadié overasn eﬁkeﬁd@@dme A truly
Ef ag ?l gfn itse and deodorise a was

d|e VQ” i pro,ggg P&Pﬁ%m@cfew'aﬁmweaw@@te tﬁﬂwhéeed tobe

PrRERNG énﬂgteé‘? hWbs & Masdf dhaPpaze! - ﬁxﬁ SH?n hﬁ?ﬁ:@rately

a produ t or mul at 1 on as "defi ne

t oepreberits hhaspedte tfe ¢fithe birg LMt td ANFINtHeOe 8f ESHIUNRT and
material has one or nore essential oil or essenti al

oPIpeE‘?éWpBﬁ‘?é?ﬁt@n» ApAdgrashienetrreriatny appeowabin certain markets.

- e R f o C e SRR S Giado d 2l raimGosigye bacteria
| %aatcoat@@ﬁﬁg theQagioltyp of the bﬂidL@ﬂtoQﬁatEﬁ thd $BIGBE It a&h& the bin

present invention provides formulations and pro
f@fe ggifr featiurrp ofdhe peeseotiovesiiony a space, for exanpl e
%I o al_pbin. The invention 5 nmakes use of
a y between an essential oil or
essent patordirg to@ﬁ@ﬁ%&%ﬂﬁé‘grée ekt a‘b%bf*ﬁéé«?d;?rroduct
non-vol atil e soI vents. Preferred essenti \i
Cmn@xﬁm gnot dapsiorisimgtaspsice sueings oastedispdsathin ovbeseveral
used, si n ion, are selected fromthe

B O SR A PGl Hh IS VP eSSSTALHcor essntial o
alg@%@hentg 4% 8dmbinkfidh Qﬂ)oiatp%ﬁ@h&lx P s RIS, gsorbed

ani sal dehyde, terpi nen- crnnamc a
hem;dacannneam c al dehyde and eugenol. Preferred
essential qjls, which again can be used singly and in

conbi nACSBANGNY AdEeqass prast d?ﬂthecpr@@@nﬂ gWENtien,, a vapour-

cl ar k_oi

gg%dr%r%‘?ﬁ?ogﬂil’a i V\g ﬁ@)@e# 5%@ cgrbiﬁ%nc? <$ rg Essen lial oils
ber gasaitial ill conydriePtsnarai 4 coﬁbﬁﬁa&ifonad)fnm@hl@'dnd H\&ﬂ%‘latne
tea tree oil, bay oil, origanumoil, 15 |enon oil

pSAWARS, Ped Vigces lidwdange oi |, cassia oil and cunin

oil. nent s nd/or esse
ol 15 cHEaEE8 A B2 e E PR BRI e R Ay PRi Y lemOlagion as
paBRfied SRvebeassdd t6sanitseSshd Bedddrize 2pag of
the product is controlled over a spgm ? eéj %%%%P{ﬂn
per i odAccording to a fourth aspect of the present invention, a waste disposal
bin comprises a product or formulation as defined above.
According to afifth aspect of the present invention, a carrier material has

one or more essential oil or essential oil components impregnated thereon, the
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conbi nation of the 20 active ingredient(s) with a
bl end of at | east two solvents. The solvents in the
m xture conprise volatile sol 6ents particul arly
| eaeterak @oksllient andgndunateﬂgf@a\eﬂglallgn@tﬁmfm’tdqs@ﬁt@mmm
and non voI at i | so vents such as water, or glycols,
4 : opyl ene gl ycol . The sol vent
m xt ur
rati o S‘P@?F%%Yﬁﬁ'@"%@%ﬁ‘ oV eSO Il Ter sanitsing
achidvéedddreirgpaafpache fproduygtle cawabie dimpopall binedThe invention
H gher levels of volatile solvents tend to. lead to a . |
| m@@sl yie phenpdeRifiest oy REBYRN an eseeniial gl opasseptial oil

onpsiEh! ¥ gy Gk vBlagid OCAETSLPHIS AR YREE, ot e or
rel eas ePFervtrBG e8BémtidTion cehipdnekBHlse ANthis HRBSE, which can

the active life of the product. The ratio of
sdlevesrd singly, e s gombinationy ene selecteshirorir i ebgromperonsisting of

10: 1 g% 10 30 volatl{g to non- vo ati| soI ents,
aerP'?ﬁﬂ‘% pP¥der Ny walshhal 1%‘1%!“9 »3.lin enzaldehyde,
i%ﬁ‘\é%‘? ? ty]a@"t% %p%@—go&darﬁiflf&ﬁﬁ el%é{l}?éﬂ%eoﬁeﬂll cilnnamlc aldehyde
acdridvétgerol. Phefernedesssiential oiist Wbichhagain baalbeoisEdssingly and in
Such as WO 2005/011757 PCT/ GB2004/.003289 5 . . .
i SeMBipatiaHInclusts tearraedl cleyedaf oilgloypust Qll, sinnaman leaf oil,
c{ﬁ?%rﬂ@ﬁ( logﬂae?ﬁ" sry;%%#mﬁ’{tf% Fthre? %‘?yﬁegr éﬁir{%\@ &an) bergamot

acteria acti I es
nQﬁFTﬁhhér)bram oil ebiki whdndwbghleﬁm&fat 1ré& ioNDalyMoiR origanum oil,
liquid system In the present invention, a few grans
ofle@getoils pinento berey b émangmpd rpamgtsﬁ @il apd comiRiect ed

to hav 5 disi n eff | p..to 50
ooV BBy BB o8 Bosorvec
WhsHio BB RN darfiere baaﬁ boPapbt %at—d&a@a |étc agd tiRat the vapour action
fractions, unexpécted synergistic effects are found

wi dftthe Ipeodlmm cantralledeuwer egspedifiechtimaipgeiodand | onger

| asting, anti-m crobi a ngour ef fect than

Conponé‘m gmgp%c’iifg asrpﬁg gf Fiesent iaxentipn aé\eaqq%bmatlon of the
| Aot iAGS IR At & BIERIGY M4 4NH0Yoivels STHENGiints i the
s and” essen oi | conponent s

COﬁb(tmet comprisé \aatilesseinenta) pairticutarty dowes sodhicdd, and most
oi | ngonent have a nmuch greater anti-m crobi al
emr@&r 'braﬁmr@moiceﬂ%@ﬁ@mo@&%%\ﬁn&i E4ChuRSHVa8BPr glycols,

MR PR R R amR By Poll ThURAvEMhflrg has two purposes.

al g by cHériding @fe FatNeMidtatik ¢o h@h victatie 8efEnts he active life
cinnanon leaf oil, it is not the main 15 fraction of

t hef thiel proanct can hetma@pu&at@ﬂ Higherlexalsi ofniaaidli sellvents tend to
eas centratlon in

w0frd ha1erBe ranalti St EERTRELT TRl Sty Aot Sive e, whilst
ggp%%%ﬁwd f?wheai'éﬁ/érsrﬁfcrﬁ&ﬂ'v@'atl%cgbl\&éﬁ% t8hdé 6 sfowp %V(Ptnthe rate of

e active materi al be | npregnated onto
a edeaseaf immaptiinatrobdalpepout, and mceaam thfe aditive life of the product.
anti m crobi al vapour over an extended period

nuhR Fatisy ofo%qlvww thmcyeentdayentiondan m tﬁ%\afeéeﬂ Ovkand 1:10
' r\%ﬁt‘?\b%?{oﬁ%‘{&ﬂéﬂoﬂaﬁ& ) :@o%’ ﬁrfe?ef g/ t?é?%%hr?‘i“and 1:3

use of a ce osi'c I C non-

sheet . Tihasalotsthaeersaddcongkfieet ih lﬂérm?s of & S)}m‘?gléﬁc lmprovement
polar material) and plastic (non-polar material) can

haindharangfmiscebighactivityrafitheiwention. Aftborgh &t alcohols such as
characteristics of the active ingredients, in that
t he pol ypropyl ene will have an
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and wll tend to retain themnore stron
whil st the viscose will tend to attract non-pol ar
materials and hold onto thefhnore strongly. A
pfs%f Bsﬁox%ﬁe %’(‘/%ﬁtas@f/elté'ﬁgl db\@mdh% mgno@rofz?ubhyb%ax are
pol ypropyl ene non-woven nateria
obu rmmtemb@mm\&dwg abt-bgcttepahmrantifongrlattivijies, this is normally in

e e T R P
| ed

| RPIRE e R 2 Lol PR D3 il BENSRIc Bhave

t Rssinfeetinf effect @sklbigdt upto B0gite mmra@%éﬂazﬂ@?s week penod

PC r/ @2003/ 003289 6 materi al, % cardboard, as
t oweaer,ivden usedan eomhivetipmwin thch angt eibbastipnissungxpected

| Sapdiede %ﬁsﬁ@fa"r%d%ﬁci‘é edmtéﬁ 2P B haddd = 38tHecges and
B R e e e S e

pr ef er ahkypr@serrimventibmte alSo pdefti@ed Hypet@ste d:dmbmatlons of
50mm The di mensi ons have been choseaeso t hat

c@.saweai PilatnhEsg8atRaRl SAMPASEHE Hawag@@bmaﬂons of an
%rﬁ]t[b?o‘fgﬁ{iigﬁggge fa"flgl% oﬁé‘ﬁt ﬁé@é‘%ﬁm‘tﬂ @ét@r antn-m:crobtal

r om el ng ried ente
t @febﬂ fhan eﬁh@r EEh POt @eﬁ%&ﬁsb@te@ |vmm§ad)slbaét Aal dxyAmple of
upright or placed across the diagonal of the bin, 10

Tsechetmixture g thedeampination of @nramondes| aikard aipnamic alcohol.

0 b 5SS SR8 Hoa TSNS T, ot
' Wra‘ch@n Bf the dit aMBH Sotfrepéhet torRsArt miebbial. brrdsadci¥sing it's

the 1 ncom ng waste. The cardboard, or other
r esntesnatiar i & gmlﬂtumtw@uictahqt tvmyxnevé&e@t@ Fesutteini anyt pryticular

fa f d I s which
V\d’lr‘ﬁn']ﬁg%%ﬁ\ %Qsjbmﬂqﬁ@@g o] V&X@W&Sﬂaﬁ?mg@i ff@ pralr gnt
to thoggesietilé Rhtdrihl Hég b@%pr yﬂﬁté@ﬂtb @lcafridt n@étéﬁ’ai to permit

consi st of a piece of Sintered plastic, for exanple
pakletbyf treeamtimipalbjg vapglicover aTﬁraxherrrmmweredd can be

f act di h t
appr ox AHTEPST B 686 ST o b6 liskd OieliveriRe 2iVe o adifusgivent
W&@&Ee A %BH&ﬁvenggttﬁlE fisBY%of BasH }b%hﬁiﬁef/@ids% non-
y vac mtec ues eshaeo e materi al

Cafoed @h@neeCha@gm@ tlmerre:tlechimeﬁnlbsmtfﬁm‘ermuﬂmﬂamgxatenal) and
machi ning or lam nation so that in sopne way it can be
atplagtiedaonwolaignaleriahsanhave ap eﬁﬁctmethﬁraleéﬁe f3te apdpelease

A R o e e S ey S

byat%d:tﬁb’ﬁ foPhohlpRlAGhHbIBEUIES X tlhé%ctla@ chisture, a2% Wil tériteto retain
fine particle size, can deliver vapour- releaS|n

paheimaness, steangly, pritstitiengscaseeni tend o atﬁf@ﬁbﬂq}%ﬁplaf materials

o1 TR PpPem Bprs anglih A PSS PEBoBEn gL Zh e gveptions

O AR Tt AN, TSy i o

pehgebsmalbd|p6l glmzpwlght slaeetasturedby a hgtmséntanglement process,
known commercially as Ahlstrom A4459. Other suitable non-woven materials
from other sources will be obvious to those skilled in the art.

A further embodiment of the invention is the use of a resilient or rigid
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the invention involves delivery of the active

m xture as a viscous gel. The viscosity of the active

m xture can be nodified WO 2065/ 011757
PGTiA(eBR004 3 0038B0ar, abyhe barr@ddlnmmmembodiment the cardboard is

L B R e I e o
Tt

RS S SOPERA S bcHy Rl g ATA R e

AGp 480neh). Tenwhkeh s dt Qeéish €0mirg made prefél‘maly aoqen and most

1-9% and nore preferably in the range 5 6.5-8.5%
(vergferabiyniess San SBmm.yi Keodimansiasg m@)qaq@e@ryss,h@ﬁ%n so that the

il I tP

rottoea ey pORBIEa et HO I oY borglfis tancing
1y JB‘INﬁhE%tﬁ@fIHIr@ orbl ettt ﬁémttfé‘?ngﬁ BGied bmhecwa&@rerffenng the bin.
al dehyde on a carrier can 10 have relatively |ong

| afihe rapraipardninay obé gllagadbpebstaeiiallasipdgb or @dcéd across the
W96/ 39826, b% the addition of the solvent m xture

i n@’?@ﬁ@%‘sotﬁé fthitial activity of the formulation,

and al sp,s ? nhgﬁéﬁ ikt iR QUES Pé P%c%‘afa? Shb\é?ﬂ%ﬁh% Qardboard

erm e

the | ong sol vent m x e alone starts

bedwiny &Teymeﬁﬁf@cturm privgbsd, aphelsf thispndivas thed pidceengppermost
of the experinent, it is little better than the

unmrf@gt ig, Bomeulgifurther Terist Beingditstashby: digingosangrwaste. The

- ceRbet e Biner iRl By T ERL TR e By RrBrorPER iR e form or a

| SQidN @RBRLshapeRtindTRE@AE]sAviTiBh AbuRi dutidlCthake @B)daves will be
the third 0.7 of cinnam c al dehyde, the fourt

0. SIgawEnttmﬁh@ﬁe@k&lbdehmaﬁpl us 2g of nonopropyl ene

I I d 6qg.of iso- the fifth 0, 75q,.0f
& o e caifen SRR B085300! 4 iusn iiEr PRy eperample
ggg%@gtergfedeser ;E’c’SIgﬂ@E?IeneA' Thik efdtesal dir 158 i sctured in such

onto a 20cm pi ece of a cellul ose
| paby thad m;dmstmoﬁawmmnxlmmﬂm@‘mmidmmmé\m&ﬁmss cah be filled
final bin received ng treatnent a d serve

Conith 416 SatbyaBipae: AU eNGrA el SOSLrRROTb ST oy B techniques.
ho*rfﬁ% g9 R P‘?a@é’r‘?& def BT sh%E a%ﬁ M‘SF@%S&FISG&&EU foulding,

am positive organi sm pnyl oCoCCuUus aur eus

25michiBirtdl6@amamatio?do tbiat infsosnenvay licen besattdelsd to inside the bin
petted onto 40 sterile Whatman antibiotic discs for

pI
eaghomihe lidpéthendibul at ed di scs were placed in

squar o babrfREEHTRLABL 1 EofriskTs e 89 Mefinpus siicon

t hgiokidés wirdrecan BBSSrbSever 5T b %Igﬁf& tREQRAGE MRS -and due
The plates were then placed in baskets approxi mately

15tocthreéimemrtx¢Ie s&®, ban debifertviapobi-releasidg padidi¢s each producing
ced .on .t he Fol | o ei ther 24, 48 or 72

ho a‘&“’%%@éfﬁ‘&?@“@ﬁ@%&% IRt vapour (see Tabl e

1), disgg ‘éﬁﬁ&olg% ersé‘rrﬁmﬁr*&méméyﬁ aﬁ&%ﬁaﬁw ma\g\%&b be used

bacteria tount e I on's
2086 aEElLveF Wé@@(ﬁd&ﬂ@é&%lv&nt mixtoneer thid ICbuemIIIuwHut is not

plating onto solidified Baird-Parker nedi urq1
IlmIteg to powders, granules, pellets, blocks, pads, s eets seIf adhes:ve
materials or labels, etc.
A further embodiment of the invention involves delivery of the active

mixture as a viscous gel. The viscosity of the active mixture can be modified
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0 3. 1X107 1.9X103<6. 6x1013. 2xlI O 7. 3x 10
52%?%@5%@ 6xl 011.7xI O 6.5x 10" <6.6x 10'<6. 6xl

0" 7. 1x TBhSE Rarhpl@ Hlustrates the fact that cinnamic aldehyde on a carrier can
have relatively long lasting anti-microbial properties, as described in
WO96/39826, but the addition of the solvent mixture increases the initial activity
of the formulation, and also significantly improves the effectiveness in the long
term.  The solvent mixture alone starts off being very effective, but fades
rapidly, and at end of the experiment, it is little better than the untreated control.

The test system consisted of a common type of feminine hygiene waste
bin. One bin received 2g of monopropylene glycol and 6g of iso-propanol, the
second 0.5g of cinnamic aldehyde, the third 0.75g of cinnamic aldehyde, the
fourth 0.5g of cinnamic aldehyde, plus 2g of monopropylene glycol and 6g of
iso-propanol, the fifth 0.75g of cinnamic aldehyde, plus 2g of monopropylene
glycol and 69 of iso-propanol. All test solutions were absorbed onto a 20cm x
20cm piece of a cellulose /polypropylene nonwoven, namely Ahlstrom AH4559.
A final bin received no treatment and served as a control.

To begin the experiment, 1 ml of sterile horse serum was added to 9m|
of an overnight culture of the Gram-positive organism Staphylococcus aureus
NCTC 4163, and 20ul of this mixture was then pipetted onto 40 sterile
Whatman antibiotic discs for each bin. The inoculated discs were placed in
individual compartments of Sterilin 25 compartment square Petri dishes,
(Sterilin part code 103), and the lids were turned so that they were propped
open. The plates were then placed in baskets approximately 16 cm above the
base of the bin, and the lid placed on the bin. Following either 24, 48 or 72
hours of exposure to the product vapour (see Table 1), discs were removed

from the trays and surviving bacteria counted by decimal dilutions in maximum
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solvent mixture

Example 2
To further illustrate the synergistic effects of mixtures of essential oils

and essential oil components, three formulations were prepared, one containing
2g of cinnamon leaf oil, the second 1 g of cinnamic alcohol and the third both
2g of cinnamon leaf oil and 1 g of cinnamic alcohol.

The method used was the disc method described in Example 1, except
that Escherichia coliNCTC8196 was used as the test organism, the discs were
placed into the units at time zero, and they were exposed to the product vapour
for 72 hours, and MacConkey agar No.3 was used for enumeration of surviving

bacteria. The results for the three test formulations are shown below:
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Example 3

A further experiment was conducted to study the effect of varying the

iy

solvent ratio in relation to the longevity of the action of the product. Various
formulations were prepared, each containing 2g of cinnamon leaf oil and 1 g of
cinnamic alcohol. Each formulation also contained 10 g of the solvent mixture,
at varying ratios of iso-propanol to monopropylene glycol.

The test system described in Example 2 was used, in that the organism
used was Escherichia coli NCTC8196, and the agar used for growth of the
organisms was MacConkey agar No.3. In this example, following 24, 48 and
72 hours of exposure to the product vapour, 5 discs were removed from the
trays and placed into 9 ml of nutrient broth. These broths were incubated at
37°C, and then examined for growth after 24 hours. Any broths showing growth
were subsequently streaked onto MacConkey agar No.3, to test for the
presence of E. coli. Growth on the streak was scored as a positive (i.e.
surviving E. coli were present on the disc) and no growth as a negative (100%
kill of E. coli on the disc). The experiment was repeated, in that fresh
inoculated discs were placed into the bins at 0, 2, 4, 6 and 8 weeks after the
addition of the test formulation, and the results for the varying solvent ratios are

shown below;
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results show

that

in mixtures containing predominantly

monopropylene glycol, the initial performance of the product is acceptable, but

the performance rapidly fades over the longer term. Increasing the proportion

of iso-propanol to make an equal mixture, shows no improvement, but

increasing it again to 3:1 iso-propanol to monopropylene glycol, significantly

improves the long term performance of the product, so that it remains active for

the desired 8 weeks in the unit. By increasing the amount of iso-propanol even

further, to 5:1, the initial performance is improved slightly, but the long term

performance is again less acceptable. Thus, the effect of manipulating the ratio

on the long term activity of the formulation is demonstrated. A 3:1 ratio is the

correct combination for a product active against this bacterium and utilizing

these oils, but other oils and other active mixtures may require different

proportions of volatile and non-volatile solvents, depending on the

characteristics of the active mixture itself.
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(V% WO 2005/ 011757 12 PCT/ GB2004/ 003289 Exanpl e
5 Mpigarticul ar enbodi nent of the present invention
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Prior art 4.5x108 2.9x108 <3x10°

Escherichia
coli Solvent <3x10° NT NT

formulation

The data from the prior art formulation is similar to that reported in EP
0 965 541, in that bacteria numbers were reduced in around 7 days exposure
to the product vapour. The increased activity of the new formulation, including
solvents, is clearly shown, in that bacteria levels are reduced to below detection

limits in just one day.
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Comé pbsuliEngetseotvrsyithefolliesng tddel 5i n Exanpl e 1 was
used, i.e. Staphyl ococcus aureus bacteria on discs.

| nTables exanpl e, the inocul ated discs were placed
. O hn . -
' Teatment Surviving bacteria per disc after
48 hours exposure
None (control) 3.0x1 OZ
Active mix+ solvents in glass beaker 6.2x1 O5
Active mix+ solvents of cellulose pad 2.5x1 O3
Active mix + solvents on non-woven sheet 7.2x10
Example 6

A further embodiment of the present invention involves delivering the
active ingredient mixture on a piece of cardboard.  The active mixture
consisted of 0.75g of cinnamic aldehyde, and the cardboard was a B flute
corrugated board, and of dimensions 400mm x 20mm x 3mm. The active

mixture was absorbed onto one end of the cardboard, and this end was then
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consisted of 1g of cinnamic aldehyde plus a solvent mix of 6g of
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monopropylene glycol and of 2g iso-propanol. The sintered polyethylene was
of dimensions 100mm x 80mm x 3mm, and had an average pore size of 100pm
and a void volume of approximately 40%. The gel was created by adding 6.5%
Aerosil 200, a fumed silicon dioxide produced by Degussa, to the liquid
preparation. One sanitary disposal unit received the sintered plastic system,
one the gel, and the third unit had no treatment and thus served as the control.

The test system described in Example 1 was used, i.e. Staphylococcus
aureus bacteria ondiscs. Inthis example, the inoculated discs were placed into
the units at time zero and after 14 days, and exposed to the product for 72
hours before the discs were removed and surviving bacteria on each disc were

enumerated. The results are shown in the following table 7:
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against a formulation containing 1.2 g of tea tree oil absorbed onto 3.8 g of
Sipernat 22 silicon dioxide, as described in EP 0 965 541.

The test system described in Examples 1 and 5 was used, ie.
Staphylococcus aureus NCTC 4196 bacteria on discs. In this Example,
inoculated discs were placed into the units at time zero, and after 4 and 8
weeks, and exposed to the product vapour for 72 hours on each occasion,
before the discs were removed and the number of surviving bacteria per disc

enumerated. The results are shown in the following table 8:

Table 8

Treatment Surviving bacteria per disc after
72 hours exposure

Time zero | 4 weeks 8 weeks
Prior art
(tea tree oil and silicon dioxide) 3.6x10° 1.6x107 4.1x107
Present invention
(cinnamic aldehyde + solventson | <6.6x10" | <6.6x1 o' <6.6x10"
a non-woven sheet)
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wer e obtai ned, against a G am positive bacterium over

an 8 week perlod clearly illustrates the val ue of

the invention over the priorisart. Exanple 9 5 A

furthefy, §m?fﬁa@§;@hnf:w@ﬁ SAnAKESS S rb&ﬂts' Wé?é b@ta%éd“% ainst a
effect of using different volatile solvents in pl

oGrars @opitiop daoleriuA\ac Bneweeigperdide nlearty Xtustretes the value of

consi sting of 1. 53 of cinnam c al dehyde, 0.25g
ctheriBvianeyer 819 PUiP™h sol vent nix of 3g of

| ene glycol and 9g of each al cohol was used.
”EQ&H l%Ioé/ohol S were tested in total, nanely
' SO- pr RFaAREr expdpiivds coRdlaselto iR tetd anslefandof using
n- but anol . Each active and solvent m xture was

atifferard tolatites oventio macemsernrppm B aglivesingadient mixture,
AHAS59, T Ex
; o Com0 RErE BTG sl B splvent

e test syste
SR ST AIRET ek
oL ot e, eoybeuth ot WBucpa. v
aaldoﬁol\se@k& teStaplire sotak rreanidy risorpreginbl, ammpesedndhi methanol,

foll owi ng exposure_to the product vapour for 72 hours

ofthaaeharstoRstane!. Faeh éP'é\@sa%NV?rér%WEF W38 ahsarbed onto a
| g@ﬁggéﬂdcrg '%%c,& %rc%ﬂw_}&%mese brot hs were

en exaim ned for growth after

24 houTRe tedn ¥y EMides cthain kgt vasaiseds HB SSRpeAbbdccus
streaked onto Baird Parker agar, to confirmthe

paeseadeCHE 4$9§@ﬁyﬂe@em@§cau!néb§ Exgnmpg Hneoulatedidigcs were

SplaRg B 3eg GO Be 2oL Hod o/ 2t Sor B HECHR. o gmales were
NR: 6\ o e ah BRI bW o HR¥ tblth@broo@cw@aémw Rours

aureus on the disc). The results are shown in
f ohleash mgcaﬁoeo TheldigcsowerEaiehwved Rndsdaced oo 9 ml of nutrient

BT bl SO R F8T ot o

288%%%@@*‘%'- a%’é‘é"%%@ﬁ@%@*z%@h T Heedn ey Rfigekconto

c Bard Pariedraiyat hatorfinm te prestgeeal Stdprgheoscesauiees. Growth
ugg ?hele Qtreak was scored as a positive (i.e. surviving Staphylococcus aureus
were present on the disc) and no growth as a negative (100% kill of
Staphylococcus aureus on the disc). The results are shown in the following

table 9:

Table 9

Presence of surviving bacteria

Treatment following 72 hours exposure
Week 0 Week 2 Week 4 Week 6

Control ++ ++ ++ + +
Iso-propanol -- -- - - --
Methanol - - -- - - -
Ethanol -- - - - - --
N-Butanol - - -~ -- --
N-Propanol - - -- -- -~
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invention. Examle 10 A furt herPCT/GB2004/003289
experinment was conducted to illustrate the effect of

using 5 different glycols in_place of nono propyl ene
glycol . An active ingredient "®nixture, consisting of ,
1.5g ofhebnemilts ciladiyehow, that 2%ifeciangasd@lqabels ¢in be used in
and a solvent mx of 3g of glycol and of 9g

i §6pPGSEAbINVRAROsed as standard. Five glycols were

tested,in.total. Each active m xture was absorbed
oEﬁ@%&gm x 20cm pi ece of Ahlstrom AH4559. 10 The
test systgmetesgidripeshti wascanplasd Tovikssteetedheieftect of using

St aphyl ococcus aureus NCTC 4196 bacteria on discs. ,
| diffenest Biyantsl & plasecel ACEA RICHYIENRBNCO| AWLACH VR gredient

the units at wee and .r ve i :

B FBiF BB 4 4 B THE B ot bR EeD Pifamgn leqf oil and
4 mi ' y§stopatoitaeskd dnstan@ard. Five
n‘%%ﬂt@ggﬁagf@?ﬁﬁrﬁé’{gg@grﬁgﬁg wer e incubated at

34 comndetdramtebinastati Redh botiveympdure was sbsipe e a 20cm x
Any broths show ng gro were subsequently streaked
oROenBaieed PANR@IOMGa O FP0 test for the presence of

St aphy lwgﬁqu‘s‘g%ss?#fn @g%q%ﬁ%ﬁ%%@? wakeel, e Staphylococcus

scored survi'vi ng St aphyl ococcus

ayy, pESs WEITEC AN 66 eattepia drndiscl. sin) thianixatoplgr owtchlated discs were
negative (100% kill of Staphyl ococcus aws

t.he
dipsaged Mie theagnits & week 1 20d &4BAred Homka Pé&ﬁ%“g exposure
table 10: Table 10 Byese s i Wi :
Robeanio e b GGl Y B FATEE) e pacec
B | emsal bref icabatetioht 37°€, 2hd then
hghergsg%blﬁsgh%yeﬁgﬁﬁsﬂb{'ﬂ BSQT%gg{eS \Pg;eﬁl tCs clearly show ©

t hatarsinstl dier rgrogeh afftegl 94 dicursan A bioths shewing growth were
non-vol atil e sol resent

20R8Iseauestly W@%‘@%gﬁ% Key aﬁ?&h‘ﬁ¥9§sqt{gip%e prsence of
Staphylococcus aureus. Growth on the streak was scored as a positive
(i.e. surviving Staphylococcus aureus were present on the disc) and no growth
as a negative (100% kill of Staphylococcus aureus on the disc). Theresults are
shown in the following table 10:

Table 10

Presence of surviving bacteria

T = 48 hours
+ +

Treatment T = 24 hours
| Control ++

Diethylene glycol --

Hexylene glycol -- -
Butyl glycol -- .-
Monoethylene glycol - - --
Dipropylene glycol -- --

These results clearly show that a wide range of glycols can serve as the

non-volatile solvent in the present invention.



wo Awkpnther illustration of the range of norgeqal@hddi@sage
sol vents useable in the current invention is

provi ded bel ow. An active ingredient mxture,
consi sting of 2g of cinnam17 al dehyde, 0.25g

ciEQgﬁ%} 4{eaf oil, plus a solvent mx of 3.5g of 5
of 6.5g iso-propanol, absorbed onto a 22cm

X 25 chfpittesrd|ladtratiahlos theorngeltb50n-vakstiteest et sigserple in the

t he net hod descri bed in Exa
SCHBAY iDastiends aw&?g tﬁ@m n;gé%“\‘&deer@ﬂie&\?wfaﬁes gensisting of

t%P éggﬁgﬁ,%d e?é)ec ter&éle‘ﬁ?{)féfﬂ;?{igglgéﬂttrﬂ%td?% 5g of

5 Swavére§nwf% dgws@pbh@lma@@@fbe@ tntbod 1208inng 28X p@Spiee of
to the 10 uct vapour for 72 hours on each

o@«txmcmAHnﬁésa @r@dgst@gmlngemn@ve@thaﬁ@esgmaﬁ i ng@mples 1 and

b3§§ & BoiAthe s ko SREgC 4oe AT gl e orempre

SR PR i AP e e Lk B VR 1) e 2] 476 and

8 Bwpedlss. 6 SampletSWemheeraatd fromt eaihginffottaming exposure to the

anti-mcrobial results, were obtain ai nst
10 CoPERALGh Sa e JBr BEBPUIS A S EEoccan OB, sy
cIe r e of this particular
R{H‘“ﬁ%b%&%?‘ta eﬁ‘b%rﬁ%/éegﬁt ?gtr)}l% 2005/ 011757 18 CLAI M5
P@‘gb@BﬂOOM 003289 1. A vapour-producing product for

disinfecting a space conprising one

e VBEE removed and

Survnvm bacteria on the discs after 72 hours exposure at:

Treatment: Time

15 zero 2 weeks 4 weeks 6 weeks 8 weeks
none 4.72e7 5.95e7 5.0e7 5.4e7 6.4e7
Active mix <67 <67 <67 <67 <67

The fact that significant anti-microbial results, were obtained, against
a Gram- positive bacterium over an 8 week period, clearly illustrates the

20  value of this particular embodiment of the invention.
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and a m xture of volatile 5 and non-volatile

sol vents absorbed on a carrier. 2. A product

according to claim1, wherei#a8the essential oil

coppgpent is cinnamc al dehyde. 3. A product

according to claiml1l, wherein the essential oil

conmponent is cinnam c alcohol. 10 4. A product

according to claim 1. wheregei ] [ ' ‘e
cgn'pon@h AROLIr-PELRYAH P%‘ﬁ‘ﬁﬂ?ﬁ&éﬁ?‘?g‘?@ﬁﬁﬁpﬁg‘* g?&ﬂ? uetd one

AGE AL RYs bR Rt By ss&RMEPBI SbirgoRBAtspand mMEture of volatile
essenti al oi Ils and a m xture of volatile and

nand vehaidlhe solveats shsorbbd onlsechroar.a carrier. 15 6.

A product according to a precedi.ng, cl ai m,. wher ei .
t Re esdeprodyrt %ﬁqorg‘ﬂgg‘?éymr'!e‘é" “F‘.n%? egs%btb%{}gltconqbonent 1S
accordi. y of claims 1 to 5, wherein the
egﬁ}?ﬁ'g%l%ﬁy@gi s cinnamon oil. 8. A product .
agcor dimngrddacesascopdiegeadictegmcd, aitrereintibe eissentia oil component is

volatile 20 solvent is an alcohol. 9. A product
acooramin@leanohny preceding claim wherein the al cohol

:o?‘ec 133%18'[‘3%;[1 %c‘cmé&g eté ot uﬁ\de %hquﬁ‘x%g!#@eﬁﬁalaﬁib’comﬁp%nent is

N e'non-vol atile  sol vent

W%’%%n g5 11. A product according to any of clains
1-9, wﬁerein the non-volatile solvent is a glycol.

( . yco
1%. A pk odpmir podosidg mgodust ecerrdinmito Glaist &i sOPRESING one or
gl ycol is  .nmonppropyl ene glycgl. 13 ) t
A CRBRcRSSHE) ARy SERRCHG oL Tdre AP RORHE rolvenss
of [ ; non-vol atile solvents is in the
rzﬁqsgp[i%?éﬁt%oéairz"gfg. 14. A product according to any o
preecedi mgradut atcorigTgeioranygpreceding slaim whergiovbe essential oil
material . WO 2005/ 011757 PCT/ C82004/003289 19 15. A
pristeetre@@lor ding to any preceding claim wherein the

nan- wov LLESrdl | & i esdtthtial oil
oy pr doprehEh ehrelry B AR ABHCRICS, Fhich 852
cligicihamdoil3, Wherein the carrier is cardboard. 5

17. A product accordi ntg to any of clainms 1 to k& .
wher ei nA pinedusi eereidingsfo amnpreceding @aim. whergin the volatile

proquct .accoridihn to any of clainms 1 tol 3, wherein
RO 8P ' npr phous sili con di oxi de.

9. A product according to any preceding claim, wherein the alcohol is
iso-propanol.

10. A product according to any preceding claim, wherein the non-volatile
solvent is water.

11. A product according to any of claims 1-9, wherein the non-volatile
solvent is a glycol.

12. A product according to claim 11, wherein the glycol is
monopropylene glycol.

13. A product according to any preceding claim, wherein the ratio of
volatile to non-volatile solvents is in the ratio 10:1 to 1:10.

14. A product according to any preceding claim, wherein carrier is a non-

woven material.
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cardboard carrier has 10 one di nensi on of at | east
200mm . 20. A product according to any of clains |I to
13, wherein the carrier is a 18elf adhesive item or

| abs! . Rbroducl BROUIRS RANS) PGEanTUA, UMPOMMAE Hofthoven
one or nore essenti al or essenti al

cowqjdaerstescmbnh@mnerﬂcemlaa@apd@@@@rwl@h@l m and a

m xture, 15 of volatile and non-vol atile solvents as,
et ne Ao BRELaanng 28V ST AIATS 4 v ubessinitgred ier i

22caréb6 | ation according to claim 21, wherein the

Vi SCOSI y is nodified by addition of silicon

di pXi deA p2Sdudh aceordiey tovatyeof @himshatd 1@, eineredt thedd®rier is
essential oil or essential oil 20 conponents
i npPegPAPEStIEher eon, the carrier is a resilient or

247 AFPARt e B SO AR Rl PR R By s

t hemBRIHRILL 3lilido d,@ﬂagboard 25. A carrier according
to claim23 or claim?24, wherein the length is at 25

| et3t 3A@nedunhéctorsing tit Hains 1Gowhenein thearardboand @Brierhas
carriar materital accow to any of clainms 23 to 25,

i O EIMYIHADLPT atdRagh ed substantially flat card
fosg.| nsﬁrﬁé&!bt'a%ﬁ&%q\ﬁﬁéﬁygﬂa infs’1 138 \%er%irﬁ’fh(?edégﬂ'ler is a
formul ation or carrie rraterla accordi'ng

predfadmesive de@mortlabadani ti se and deodori se a vvaste

dIS osal bin. 30 28. A waste disposal bin conprising
.odu t/aBPUR-BIARHCHS ToRMEEdien @pmgrwg iy OloMOES apsRntial ols

tlocgrg%%%ntsglro@c&ﬂﬁ&ﬁﬁ{ts 3G RUAEA% bRy BRce¥inS LdifBaPa mixture

. of volatile and non-volatile solvents as defined in any preceding claim in a
viscous liquid.
22, Aformulation according to claim 21, wherein the viscosity is modified
by addition of silicon dioxide.
23. A carrier material, having one or more essential oil or essential oil
components impregnated thereon, the carrier is a resilient or rigid material
having a length of at least 200mm.
24. A carrier material according to claim 23, wherein the material is
cardboard.
25.  Acarrier according to claim 23 or claim 24, wherein the length is at
least 300mm and the width is no more than 50mm.
26. A carrier material according to any of claims 23 to 25, in the form of
an elongated substantially flat card for insertion into a waste bin.
27.  Use of a product, formulation or carrier material according to any
preceding claim, to sanitise and deodorise a waste disposal bin.
28. A waste disposal bin comprising a product or formulation according to

any of claims 1 to 22, or a carrier according to any of claims 23 to 26.



