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European Standard EN1276, which measures anti-microbial performance on

ests of these

a single occasion, and over a contact time of 5 minutes. In addition, as the
application is for hard surface disinfection, the anti-microbial activity is by direct
contact of the active molecules with the microbes. The use of a wipe is
discussed, but no details of other carriers, or the effects of different chemistries
of the wipe on anti-microbial performance are given.

WO 96/39826 describes the use of essential oil components such as
cinnamic aldehyde and coniferyl aldehyde to disinfect contaminated
environments, although no useful performance data for the formulations is
provided in the specification

A number of patent publications have also proposed essential oils and
essential oil components as a replacement for zhé fumigant methyl bromide, for
the céﬂirol of plant pathogens. WO0200021364 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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sulphur dioxide which can then penetrate and disinfect waste throughout the
bin. There is some doubt about the control of release of the gas, as well as
health and safety concerns about sulphur dioxide, which has lead to this
technology being banned in a number of countries.

As mentioned above, in the field of disinfection, there is a general move
away from chemical agents. Simple low volume disinfectant systems for use in

bins, based on essential oils and plant extracts is the subject of EP 0 965 541.
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defined above is used to sanitse amd deodorise a waste disposal bin.
According to a fourth aspect of the present invention, a waste disposal

bin comprises a product or formulation as defined above. |
According to a fifth 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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lead to a large initial burst of anti-microbial activity, but a short active life, whilst
increasing the levels of non-volatile solvents tends to slow down the rate of
release of the anti-microbial vapour, and increase the active life of the product.
The ratio of solvents in the current invention can vary between 10:1 and 1:10
volatile to non-volatile solvents, and mare preferably between 3:1 and 1:3.
The solvents have a second effect in terms of a synergistic improvement

in the anti-microbial activity of the invention. Although both alcohols such as
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approximately 60 g/m? weight, manufactured by a hydro-entanglement 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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Any suitable soli @ carrier, either organic, or inorganic, may also be used
as a delivery system for the active/solvent mixture. This can include but is not
limited to powders, granules, pellets, blocks, pads, sheets, self adhesive
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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NCTC 4163, and 20ul of this mixture was then pipetted onto 40 sterile

“-3:2

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 15 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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and essential o Emmpcmems three formulati Qns were ps’epared ohe 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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solvent ratio in relation to the longevity of the action of the product. Various

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

formulations were prepared, each containing 2g of cinnamon leaf cil 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 £. coli on the disc). The experiment was repeated, in that fresh
inoculated discs were placed info 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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72 NOYELS 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-propanocl 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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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 reducedto below detection

limits in just one day.
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a 85mm x 55mm X émm thick pure cellulose pad, and in a third, the active was

absorbed onto the preferred embodiment, a 20cm x 20cm piece of a cellulose
/polypropylene non-woven, namely Ahlstrom AH4558. A fourth unit had no
treatment and thus served as the control.

The test system described in Example 1 was used, i.e. Staphylococcus
aureus bacteria on discs. In this Example, the inoculated discs were placed
into the units after 10 days, and exposed to the product for 48 hours before the
discs were removed and surviving bacteria on each disc were enumerated.

The results are shown in the following table 5:

Table 5

Treatment Surviving bacteria per disc after

48 hours exposure

None (control) 3.0x107

Active mix+ solvents in glass beaker 6.210°

Active mix+ solvents of cellulose pad 2.5x10°

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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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 on discs. In this 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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Si pemat 22 silicon dioxide, as éee@r SEPO 9@5&1
The test system described in Exempﬁeg 1 and 5 was used, i.e.
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
7
(tea tree oil and silicon dioxide) 3.6x10° 1.6x107 4.1x10
Present invention
1
(cinnamic aldehyde + solvents on | - <6.6x1 o' | <6.6x10" <6.6x10
a non-woven sheet)
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4Ucy E&E Cp 9°@®Qg%§3%©&%$%g° per disc after Time
zero Pr i tq, ree wprand

L T S e A ey 58 B et o
Aurds NETCH4d66 batthas onidgns f bt xaaple, ndEufatad diges weieo
~ <? re sSris, were obtai ped agai nst. o rampi" | W

B iniouhe 608y 2R BZGEeR DB o @@%%‘W%@i éﬁéﬁ@%ﬁa\@f&
t he fiw ' i Qn '
POPYHEl ST B pirI G PRARD PR bREURE { Doy 12 Bodrs

&f astoebsibsi Mee ditick frere ndmmekiadnidl peasl iwentt sl bhnygtiexte
of iso-cropanol An active i ggr edient rn xture
trotsi Besagrahs vesoinerbaeiAhRT & Arddhyyesamipsder growth

a%iie? %3 %QFS{ eﬁ@s{y gigiéihlas s%@@éﬂ% g?@@x}vi%%%tre subsequently streaked onto

Baird Parker agar, to confirm the presence of Staphylococcus aureus. Growth

on the sireak 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

following 72 hours exposure
Week 2 Week 4

Treatment

Week 0 Week 6

Control + 4+ + + + 4 +

Iso-propanol .- -- .-
Methanol .- - .-
Ethanol .- - .-
N-Butanol - - .-
N-Propanol .- .- .-
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m x of 3g. of nionoprropyylene glycol and 99 oil each
al cohol was used. Five alcohols were tested in

total, nanely |soprc>fpanol, n-propanol, nethanol, 10
et hanol and n-butanol, Each active and sol vent

m xture was absorbed onto # 2 Ocrn x 20 cpm pi ece éf:
Ahi st-r10. 40 Akl 85Ye Ly sThe thastwisy stremcdesenpiséd”iog used in
Exanpbe 1 was usee, L e. Staphylococcus aureus NC T
€ #2586 ibactieri a on discs in this Exanple,

i nocul ated discs w,,Vere placed into he units at
tiaBbzero, and after :F, 4i and 6' weeks. S%ga e{fs ]
wer e _ eachchidncial boliirigaiexXposiee tieesing
t he pﬁgofgﬁggy{%g%%wﬁfor'(j?z hours on each %ccasi on.
Lifieedi @6e vt eldcenuvednandopiesedVrat o 9 A vgfingredient

t broth. These brath ,
LT ent Dr oL AmSss broL e ke ) ASUBRLS PlechlFan

br ot hs showi.n 0 . i ydddi a6 Sareke Gdive
6§@WGW§QF%C§I‘3§%a@a%%d\,g??g@%%n i%p?ﬁ%%eu%trd esence of "
S@gggy DEQSGUS irAUILUS aciE AL MiRQronas Absabeéariomdicm X
g €d as a positive (i.e. surviving Staphylooo ccus
aWc@Usecansr/dhlstpmeselibodn the disc) and no growth as e
negative (100% ki |l of . Staphyl r

i 90) ThHis! PYseT EESHE dRBTA et RESESF o B L Sor e S
9: Tahl ~ S . o SR i leyirkesletrclediafs were
@HF@H%%&% ?%ﬁ%g@@” onrdise@: Y &his Exampleyi

reatment fc+l I nwurn 12 hours ox
g_ Ea\Beknt JnVeskna ek emiwek fram @ohttipfollawing.expasure

Met hanol Et hanol = ML | v-But anoi
%J@f i_h@gpredts@a wa@guﬁm?@loar@ﬁ% hoprsy \%ﬁgl @%W@f%ieﬁf&%%%@ placed
iide range' ok, r"a : ; Ceand th
g e Ol AL AL B G el 3+ send her
coi +d

hd Gl %&\ﬁ}ii‘? drid - dptblitse the efeet wdbwang grapth were
in pia:

oS ., p of nono propyl ene ttI%ic%i . An g
apbiy@drmgrsedilent ont® Rairtiritarkesciest 9 9 1GiNE Prayenoe f

G nnami c al dehyde, O 2Eg cihna L3, d- anc sitive
sol vertiafpmaoecers @H@%?ng%% i ﬁé&sﬁﬁ%%%% ééc o pr orﬁga%%?

re. Slﬁg?’v%\gm%%fg AMRRELss £r¥8s were present on the disc) and no growth

as a negative (100% kill of Staphylococcus aureus on the disc). Theresulls are

shown in the following table 10:

Table 10

Presence of surviving bacteria

T = 48 hours

T = 24 hours
Treatment ot

Control + 4
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.
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glycols were tested in total. Each active m xture was
absorbed n: 1 a 20cr-"i x 2+0crn piece of Ahistromm
AHA559. v The test system described in Exanples 1 was
used, i.e. Sfaphylococct;s aureus NCTC 4196 bacteria
on discs. In this Fxaai ap7le, inoculate d discs were
gLé&g@jkgto the units at week 1 and renoved from each
“n—fottowng exposure t°. ptd ctva ryrf+r 24arsd ~
ire, Xtirgedijsssaten:of Srovedantophatée salines gesplg indpe
nutrient broil These broths wn. i

ncu ted.at 3 C ,and
ChveEt N\l exs ORI W V&0 TP e @ TAR O

ir-Ahs ~ 1l4ow 18
e e T e e e
taRdYaR bi 8l eSRpAnol ebs&hemtdnioon he stfeak pase of
Score as a osSitl ve (|.e. surV|V|ng pIIS
AREirbMotied 659 wasteoler Lsirg the metimdedssatibed in RERRSE N
and no growh as a ne i 100% ki 1" of .

St @h@ﬂ@g’@ﬁ@@@%@w@@ G2 e SndisrRsin s ezanple.
20 i i ; :
BRGRRRT kL YOS AP LR 8 (R Tt R 2,4, 6 anc

Er pati@ent s 2die b arkr@f@ndved4Bort @ash bEohtiowing' expbsure 1o the
cc~9 ex Isene ~(nhce~6ene ~~~I ~ ~n 30 These results

chear! yarshoter TAAOUS Wi eishrangaonr T Jeel YeEdRmodry end
as the non-volatile l,ve in the present

BRVEHTS %@ﬁter@gnuﬂj@;@ﬁdifﬁgﬁ%% further i us ti ation
%Eab%hﬁ range of niii"-! voiatiie suit nt"a In, the

current @wc-n:Bcn is provided An n five ingredient

i Xt ur e, i{ggﬁhﬁ\%dﬂ&cﬁ@raé& Ol dscsunal m ﬁ@@é%&b%%@e; a

Zbg Ci nnamef—tea jor+8: pus=ra=sorvear rn or Vv
hAtestmamd ofT”Wé ijso-pril pano, absorped ontoja 22c; x
25 icm pi ¢ce % Shg%e%@m AARHR2 WAS; esdsel Bsidegs
L he net hod—deseribe grptesst—and 5.5, 1. ¢

Hphy| m‘nr‘%‘uze?yl nﬁo%%zgcgyg:?%?“ Vi %"4;??36 ba?{@e?i a
cloliestis. |h m6f hils ex@iple.l inttu atedd scs weid—
placed, into the unit e 4516
nd e iassehie a2l o bR sty R Bbiefiectaodins
0k |00 Jaditi6X BASIEFi@n b0elt 188 week period, clearly illustrates the

value of this particular embodiment of the invention.
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10 product vapour for 72 hours on each occasior._ The
di scs were renoved and surviving bacteria enunerated
(Table 11), Kahle 11 ivi | B& teri 5 (t f CSa ter t°
t ~ex Csur a: ,> Treatnent Time nore wz ro 2
ciweeks 4 weeks 6 weeks B~ " ks VMIAnu x ~_.. <67
<67 u <67 <67 <67 The fact that significant
anti-rriicrobiail a esults, we' e (Obtained, against

. a ant _posit,iv cterium.over..an_ S ~k* Ok Ny

1. 81 ey ofiabl e SRRL IO RRuRDs Sprrs ShuPRSRne or

m@ahedEmeNbilobr tbesrtinventbepondRs LANIMS rixtuienof vas@prand
"r Ji": iuci'ng product for disinfecting a space

nogonistiiesi digneng serbedrrcopdidessstier, wherey the gpragnmge weight

essentj.al, oil c onent ! ,m xture of r }bill<e
ratgjn V? N—% ﬁff&‘?ﬁ)’g%ﬁ%ﬁﬁazveggig\;gﬂ?%?’gbspr bed on a solid
2. car iigbdudthergtngtthelper cenhaar weigbtntial atliconpbnent is

~volaatile to nonvclradle solvent is 33: to 1:3. 2 A
cinpeodudtedsieor ding to claim 1, wherein the essential

o9y SISl HED IR Bt S

cineamposiemtolis 10 cinnam c al cohol. 4. A product
according to clan wherein the essential oil conponent
4.is AdgugerdEceording ta griductheaetoihdi asgetis! apyromponent is
eu% e@iedi ng claim wherein the essential oil is 'tea
e oil. 56. A lit oduct accordi ng to any clains 1
5.t0 X piercebedriigg €S afPbr@ledih dSim, whennarmneaichtial bl is
IS product according to any preceding clairn, wherein
teattre ¢ibl atil e solvent is an al cohol. 8. A product
accpr.dj t i.m.7 ' h ~ i Sl 0o
6. Ponarap iy RaR Can MR 0 B8 MBI ne Seeif ol i
cinek@bmoilwherei n the non=volatile solvent is water,

10. A product according to any cl ai 18, where i
7.t he® RESPIS, B §1ne (& 81X Biceding oaig) gyg%egn the Voratie solvent

is an alcohol.
8. A product according to claim 7, wherein the alcohol is iso-propanol.
9. A product according to any preceding claim, wherein the non-volatile

solvent is water.

10. A product according to any claims 1-8, where in the non-volatile solvent
is a glycol.

11. A product according to claim 10, wherein the glycol is monopropylene
glycol.

12. A product according to any preceding claim, wherein carrier is a resilient
or rigid material, is amorphous silicon dioxide or is a non-woven material
comprising cellulosic fibres and plastic.

13. A product according to claim 12, wherein the non-woven carrier is a
combination of cellulose and polypropylene.

14. A product according to any of claims 1 to 11, wherein the carrier is
cardboard.

15. A product according to any of claims 1 to 11, wherein the carrier is

sintered plastic.
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11. A product according to claim'1U, wherein the

gl ycol is nonopropyler":e 25 glycol. 12. A product

according to any preceding aim wherein carrier is

aresilient or rigid material, is anorphous silicon
16di OXi g€ Q% dcSoindon- Wy encamieni @l 1icormpréisitng carrier is

cellulosic fibres and plasttic. 13. A product
amagdoudisiigon diosidai m 12, wherein the non-woven carrier

.-1'S a 30 conbi nation, of Los d.po \ ;

745 AardRet AR SRl oA adral R ey ferene

dirnherei i1 ot hescargher is cardboard. 15. A product
according to any of clainms 1 to 11, wherein the,

18 cark iperdLics acgirdngrednplcsns d. to1t, whepodie F2HEE &r 8isHY
t o.anyr of ﬂclairrs'i to 11, wherein 'the carrier is
ad%%%@ggr G8SKi i con diaoxid. !/, A prod O accordin
199 "L \&balifpibdldnymertiniohhengalsidbead ocadvk idsshatial oils
none dinension of at |east 200m. 5 "13, A 7grodug(%
or aewotidi pig ctropamyte pamelined & any PRRedIBY FlaTRed @A TBFUTE

IS sel adhesj ve | r el .19 ; .
of 3BT St SaleP Ry e SekRore kB ohi by badng i s
vis€SEeMuilwretdis ti essentdiglie @ dorcanpeneritent as3:ddd iingea

in any preceding claim and a m xture of volatile

20 and? fiomuasibaticeosislovieriamald, adriaieihe Hs@r)Y friaeddrhgy
d@%ai n% i.{s a .10, ,viscous liquid, wherein the ratio of
ad PR T RS vol atile. solvent is 3:1 to 1: 3. 20.
21A fiokg malaapicanciaec erehunrgot aicesidirigan 49, pwhedepncisine to
viscosity I's nodified by addition of silicon
sariisxatedeadogsop s davee! BF- f or nul ati on accor di ng,
to an di el alMici SRR L Ir8igao
22, ok it S cBBHghE 2, RRLLS GgPRAaRapeRi g
angenp&isl n@ 2 product or fornulation according to any
of claims 1 to 20.





