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1  OziS NFEU T P ;N OF ` C ONlTAW NATED ENVIRONMENT
Field of the hive ntion s! his invention relates to a
prc)6l C-t wh .la prevents proliferation of  



microorganisms, particularly Grarn.pJsitivF bacteria
such as 5 aureus, within a spcdce, via a vapour
action, and which is active; for long; periods,
typically several weeks.  Ea "ka_nniund~tp the
invention, In the field of disinfection and
sanitisaticon, there is a general move away  from
chemical agents, due to concerns regarding the safety
and effects of these  10 chemical cor-npounds, or
their residues, on the environment. This has led to
increased interest in the use of catur& compounds as
disinfectants in many  sectors. The .anti-microbial n
;tare of essential oils is well documented, For
example EP 1 "'A S1 11 discloses a hard surface
d'sinfecting formulation based  1 on cinnamon oil or
its actives. The compositions are tested according to
European Standard EN1276, which measures
anti-rnicrobiai performance on  a single r occasion,
and over a contact how of 5 minutes. In additon, as
the  acplicat osn,; isfor hard surface disinfection.
the anti-microbial activity is by direct  contact of
the active molecules with the rmticrcches. The use of
a wipe is 2=0 discussed, but no detaiIs of other
carriers, or the effects of different chemistries  of
the wipe on anti-microbial performance are given. WO
W39826 describes the use of essential oil t
omporients such as  cinnamic aldehyde and coniferyl
aldehyde to disinfect contaminated  environments,
although no useful performance data for the
formulations is  S provided in the specification. A
number of patent publications have also proposed
essential oils and  essential oil components as a
replacement for the fumigant methyl bromide, for  the
control of plant pathogens. W0200021364 examines the
activity of  essential oils from plants native to
Turkey, such as Thymbra sptcata, and 30 although the
primary targets are insects and fungi, some
antibacterial 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 a1 in the patent the
compound, aYnothole A;va sel ct-d for f :fk E'"=7r'
' udes ac 'f rtigant. inaddidon','i0'a.tem't:
7COnt,Qi h5 -ttvb over avi:''ae  period are
des-:ribed 



er'BrEire.hy'giene thaste,'s"_.ach as used sail t
rJ-'owersand Parrpo':ts, a,, x'A 5 S led nappies and
it continence pads, are often a: ispose.r of in
specialist bins,  and several co ':pani s offer a
service relating totthese bins. Typically, the bins
remain in service at the customers premises for t
etween 2 and 8 weeks. This  represents a particular
challenge to a disinfectant or sanitizing system, as
waste contarnirhated with potentially pathogenic
organisms is constantly being 0 placed into the bins
over a long period, steadily increasing the organic
matter.  loading and cor?staratly adding new
pathogefic hactr fia, requiring disinfection.  Thus,
feminine hygien waste oins provide both an a
piiciati.on for tl?e  technology, and an ideaai
demonstration of the advantages and features of the
nvvention. '15 There is concern about the
proliferation of microbes w thiin the Fin, and  it is
felt that this may present a hazard to the customers
and operatives of the  service companies, and may
also lead to the development of unpleasant  odou r F.
To combet. this, k ioc'idal s; st P:~ often alert `in
the air . i s ;m9'Ptiona%ly,  this has involved use
of a large volume of liquid disinafa t tacit, but
this leads to 20 an inc" eased weight of material
requiring d`isposai, and there are also concerns
regarding the long-term effectiveness of a liquid
system throughout the No once  the material has been
absorbed into the sanitary waste at the base, Other
systems are based on gas-generating systems which
produce, for example,  sulphur d. to ide which can
then penetrate and disinfect waste throughout the ,25
bin.. There is some doubt about the control of rclea
ae of the gas, as well as  health and safety concerns
about sulphur dioxide, which has lead to this
technology being banned in a number at 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  30 bins,
based on essential oils and plant extracts is the
subject of EP 0 965 541 -f-ht-,b acte:riaa used to
test the performance of the vapou Ir based Prudmcjs
sdosed in ;. P 0 965 J 1S'.~ were Grar7 iegaUve-
.raicteria such: ac E aI no." eiia-, Pseudomo,.r s
and, d`"scbteer/chlC coil. Grrrrn positive bacteria
seem , 'sly  more resistant to natural pisi t
extracts and essential oiirs. However, manly
R,rari't^pc.sitiv 7acte. Rea are pc`;'il"C~ge it
b`f?' !+`dta'1"rcf.1C>e'?,tiw aurevs f.0, ex Am can
cause a number of common skin infections, and if
ingested, can also cause  



food poisoning. in addition, the experiments reported
in EP 0 965 541 did not  reflect the time interval of
a bin sentice, and in particular, did not involve
repeated experiments in the same receptacle over an
extended time. A truly 10 effective natural Product
for use in a feminine hygiene waste binwi"il need to
be  active: against all types of bacteria, and over a
time frame which accurately  ;eprese is the. service,
llife of the bin, both to fulfill the rote of
consumer and  operator protection, and to achieve
re^gulatorj approval in, certain markets.  'Thus,
improving the performance of a product agains Grarn
pr,,x-i ive bacteria 1y ry not contra llir ng`t the
activity of the product to match th e service
interval of the; bin  are major features of the
present invention. tamer ar rpf the Invention
According to one aspect of the present lover tlg"n a
vapourba s d prr`)411act  for sanitising and
deodorising a space such as waste disposal bin over
several  z weeks, comprises a c Rribination of one or
mo e essential oils or essential oil components, arid
a combination of volatile and nonvolatile solvents,
absorbed  onto a carrier. According to a second
aspect of the present invention, a vapour- producing
formulation comprises a combination of one or more
essential oils  25 or essential oil components, and a
combination of volatile and non volatile  solvents,
in a viscous liquid. According to a third aspect of
the present invention, a formulation as  defined
above is used to sanitse and deodorise a waste
disposal birt.  According to a fourth aspect of the
present invention, a waste disposal 30 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 4  carder is
a resilient cr riggid material having a icngth o at
least 2.r:l ,4?"Fi. The present invention provid 4 r
! iation"s and p oduct for, Kdnu` :ae doh '_.i': aft
sx`,.;,',o, ftiX ';ti%3fS Dl ( 3 disposal bin The
invon'ti n 5 oral es u e of arn. identified synergy
between an essent al oil os essent at * E  cornponent
and a mixture of volatile or non-volatile solvents.
Preferred essential oil components for use in this
irivent8 ini, which can  be used singly, or in
combination, are selected f rrn the group consisting
of  



cinin maldehyde, rinharnic alcohol, geranicl,
linaloc, herizaldehyde, s0 anisai ehyde, terp;ne
4-oi, amyl- irinam " @Idehyde, hexykcii ain dd @ @
ode  and eunenol. Preferred essential oils, which
again can be used singly and in  combination include
tea tree oil, dove leat oil, clove bud cr1, cinnamon
`leaf o`sl,  cinnamon bark o i, spearalint oil
whetiherr of US or Chinese orgin), berg amoat  oil,
marjoram o% r^rtei al r;ond oil, legion tea tree oil,
?ay oil origanum oil,  1fa lemon oil, pimento berry
oil, orange oil, : essia oil and cumin oil. Such
essential foil components arid//or essential oils can
be absorbed  onto cer#ain carriers, such as paper,
cardb=oard, etc,, so that the vapour action  of the
product is controlled over a specified time p riod.
An important aspect of the present ent invention is
th.e combination of the ` 0 active ingredient(s) with
a blend of at least two solvents. The solvents in the
mixture corriprise volatile solvents, particularly
lower alcohols, and most  preferably iso-prcpanol,
and nonmvolati'le solvents such as water, or glycols,
most preferably rraonopropydlene glycol. The solvent
mixture has two purposes.  F-irstlya by changing the
ratio of volatile to, non-volatile solvents, the
active life 25 of "ihe product can be manipulated.
Higher levels of volatile solvents tend to  lead to a
large initial burst of antimicrobial 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 I:10 30 volatile to non-volatile solvents,
and more preferably between 3:1 and 1:3.  The
solvents have a second effect in terns of a
synergistic improvement  in the anti-microbial
activity of the invention, Although both alcohols
such as +i-'?rre?(~t~l and ethanol, as well as gi co
s iu h as ioncip, o?pylene gl1r~ ~Sti rare  ?il
reported as laving anti-?o ti riai or nii-fungal
activitie t, it ni s is in  relatively high cci; c me
at ons in a lirll id >y stem. l n the pi >sent
invention, a fza'`<+  grams of each solvent are
wised, which would not be expecTed lo have -8 5 dis
nfecting effect sn a bin c:f up to 50 Hire volume
over a 6 to 8 week tpericic.  However, when used in,
combination with the oils and oil fractions,
unexpected synergistic effects are found, with the
combination having a rnuch larger and  Ganger lasting
anti-microbial vapour effect than the components
alone. The present invention has also identified
synergistic combinations of  



10 essential oils and, essential oil components.
Certain combinations of an  essential o=1 and an
essential oil t omponent have a much greater
anV-rnicrublal  effect than either component
demonstrates when used alone. An example (,A  such a
mixture is the combination of cinnamon leaf oil and
cinnamic alcohol.  Although cinnamic alcohol is
presen in cinnamon leaf o:..1, it is not the main
fraction of the, oil, and is not repotted to be
antimicroblal Thus ncreasirng iV  concentration in a
mixture would not be expected to result in any
particular  increase in antl8mnnicrobial activity of
the cinnamon loot oil, The active material may be
impregnated Tonto a carrier material to permit
release of the an irr,icrobiial vapour over an
el-tended period. 20 A nurriber of carriers can be
used to deliver the active ingredient;solverit
mixture. A preferred embodiment is the use of a
cellulosic fibre I plastic non- woven sheet. Changing
the ratio of cellulosic fibre (a polar material) and
plastic (non-polar rriaterial) can have an effect or,
the release rate and release  characteristics of the
active urges dients, in that the polypropylene will
have an 25 attraction for Yid n-prrlar molecules in
the active mixture, and will tend to retain  them
=Friore strongly, whilst the viscose wilt tend to
attract non-polar material  and -old onto them more
strongly. A preferred embodiment Of the Invention is
a cellulose (wood pulls fibre)/ polypropylene
non-wovenn material of  approximately 60 ghm2 weight,
manufactured by a hydro-entanglement process,  30
known commercially as Ahlstrorn A4459. Other suitable
non-woven materials  from other sources will be
obvious to those skilled in the ad. A further
embodiment of the invention is the use of a resilient
or rigid 6  material. a.9, ca! .board, as :i 3r
carrier., in one embodiment , the cardboard f.s l is
c b of a Llirr i aL C o soli ,and, .r" has a 1. gth
at East 200 m:!,  preferably at le act 30i -njr,. and
tl ost preferably no valor in a n IC,01`13 $1ir` ( g.
up  to 400m i-i).. The %idt h r"' ay he al rea.s i
Onun.., more pTeier a Ny 20 rtri, rid ,Ic st .5.5
preferably ies : !liar, 50mm, The dimensions have
been, chosen so that the  cardboard can be used are
an insert in a waste bin, with the cardboard standing
up within the bin, preventing itfrorr, being buried
by the waste entering the bin.  "f he cardboard may
be placed substartiaily upright or placed auoss the
diagonal of the bin, 



10 TI )e active high edient mixture can be placed at
one end of the cardboard:  during the manufacturing
process, and if this end was then placed upper most
in the bin, it would further resist being burled by
the. incoming waste.  he  cardboard; or other : esi i
nfl or r igid material, rmlay therefore be in the
form of a  stick. Other shapes and mate als which
would achieve these objectives will be  15 a. pparent
to those skilled in the art. The carrier can also
consist of a piece of sintered plastic, for example
polyethylene or polypropylene, Tim, material can be
manufactured in such a  way that it consists of an
approximately 50% vein volume, and this. can be
filled  with the active mixture, either by passive
adsorption or by imcuum ttechnis ues. 20 The shape of
the material can be a sheet, or a more sophisticated
moulding,  machining or lamination so that in some
way it can be attached to inside the bin  or on the
lid of the bin. A further embodiment. of the carries
is the use of amorphous silicon  dioxside, which can
absorb over 50% by weight of the active mixture, and
due  w'f to the fine particle size, can deliver
vapour-releasing particles, each producing  the
active ingredient throughout the bin. Any suitable
solid carrier, either forgrni=c, 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, pec.ets, blocks, pads,
sheets; self adhesive  30 materials or labels, etc. A
further embodiment of the invention involves delivery
of the active  mixture as a viscous gal. The
viscosity of the active mixture can be modified by
the addhtlori of viscosity- odifyintg gents ,such as
cellulose grams, anionic  co p,ci";yire :> r tc. A
preferred method f ' inc-:ea !nag the v sonsity I".
the use of  amorphous salad:: tiroxide, for example
Aerosi 200 fro , ussa Ate, which  can he added to the
I:quid its the range 1...991%, and more preferably in
he range 5 6,5-8.5% (w/w). Other suitable viscosity
modifying systems will be fari'7il a to  those
skilled in the art, The Following Examples illustrate
the invention.  E_x.rr~ie ii This Example illustrates
the fact that cinnamic aldehyde on a carrier Cart  10
.have relatively long lasting antvmicrob~ai
properties, as described in  



W '096i,39826, but the addition of the solvent
mixture increases the initial activity  of the
formulation, and also significantly improves the
effectiveness in the lorng  terra. The solvent
mixture alone start off being very effective, but
fades  rapidly, aratl at e ~d z f the experira erit,
it is little better than the untreated r. r rtrol. 15
The test system consisted of a common type of
feminine hygiene waste  bin. One bin received 2g of
monopropylene glycol and 69 of iso-propanol, the
second 0.59 of cinnamic aldehyde, the third tL75gg of
cinnamic aldehyde, the  fourth 05g of cmnaniic
aldehyde, plus 2g of rnonopropylene glycol and 6g c.
isc-propanol,, the fifth 0.75g of cinnamic aldehyde,
plus 2g of r'ronopropylene 2ti glycol and g of iso
pro par a'=.=.. All test solutions were absorbed onto
a 20cm x  20cm piece of a cellulose (polypropylene
nonwoven, namely,Ahistrom AH4559.  A final bin
received no treatment and se,-Jed as a control. To
begin the experiment, 1 ml of sterile horse serum was
added to 9rrt1  of an overnight culture of the
Gram-positive organism S faphy!octoccus aureus  25
NOTO 4163, and 20u1 of this mixture was then pipetted
onto 40 sterile Whatman antibiotic discs for each
bin. The, inoculated discs were placed in  individual
compartments of Steriiin 25 compartment square Petri
dishes,  (Sterilin pad, 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 30 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 8 recovery
diluent and plsa''.nv, onto so dElie't~
132-rd-pP-arle, !" ediLim, which is  eIactive or-
Stav 7 p,or.'o(:ci Las iiN o "M t  and .v'.'. ; to
z., sif. ue. l he  03`es were nc3'.")ated ove r+fgnt
at 37C, and ten c Doles counted o , t",e  Salnpro
riate r ilution t.:sc., "v`ere ?'` ,,ud into the
units time zero, after d4  days, 20 days nd 35 days,
and the numb r of ue t r r .; stria on - cx s di i
-55 on each occasion was cal<uiatec', and the
results'for the test formulations w - shown below:
Table 3urv vi bacteria on disc when - isc^ laced in
bin . Ater 0 days After J4 Af:er 20 i After 35 days  



t (2 nr days days (24hr exposure)  i exposure) ;72 hr
i24hr Cortrot 4.Ox1?` 2.4x106 1.4x10' F), 8 x 07
"invent rra xture <6 6x101 1 `3xiol 3 SmOO a 1x io9'
0.5 g cinnamic 9.9x103 < Ex1C n 2x106 Ix105 15 0,75g
cinnamic 5. x102 6x101 l 17x1 ar l 5.5x1cd  alfeh
0,5tt cinnarric =&WO, <6 6x10' 7,%'101 1x1~-)4
a1Le`y~~ !htLti o A~,3fiYb'Le 2 To farther illustrate
the synergistic effects of mixtures of essential oils
25 and essential oil components, three formulations
were prepared, one containing  2g of cinnamon leaf
soli, the second 1 p of cinnamic alcohol and the thud
both  2g of cinnamon leaf oil and 1 g of cinnarnic
alcohol. The method used was the disc method
described in Exar+pie 1, except  that ascherichra
colt NCTC8196 was used as the test organism, the
discs were  30 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: Table
2g1 1 g i g cinnamt aicohc>t plus  LcRnarta leaf u 29
cinnamon leaf foil  ~......._....__ fi ~1'c +Jlf ~
~~1  { to Number of bacteha 4.9x10` 1.1x105 6,6x10'
surviving on the disc 10 This experiment clearly
illustrates 4 ma', a combination of the essential os
and the essential oil component is considerably more
effective truce &i tier  



coristituent alone. Qx,ammle 3 A further experiment
was conducted to study the effect of varying the  15
solvent ratio in rotation to the longevity of the act
on of the product. Various  for mulations were nr
epared, each containing 2y of cinnamon leaf all and I
g of  cinnamic alc lho . Lac!h formulation: also con
ained 10 g of the solved rmnixtunc,  at varying
ratios of Isis-proparol to monopr'opylene glycol. The
test system dessc,i ibed ieni Example 2 was used, in
that the organism  20 used was Escherichia muff
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 0 A of nutrient WE These h oths were,
incubated at  37u, and then examined for dgr owth
after 24 hours. Any bcotf hs slhowing growth 25 were
subsequently stroked onto Maccankey agar No,3, to
test for the  p, eesence of E cola. Growth on the
streak was scored as a positive (i.e.  surviving E,
coil were present on the diso) and no grow h as a
negative 1100%  kil of _ coil on the disc). The
experiment was repeated, in that fresh  inoculated
discs were placed into the bins at 0, 2, 4, 6 and 9
weeks after the 30 addition of the test formulation,
and the results for the varying solvent ratios are
shown below. 1.0  able =l Patio d r~~ 0 Virf'e"Cs 21
Vd4. lc 4 hc'ek'~ (5, "OPa'KS d wi'f'4S - &&  IPA NI
F G,', 1 ; H l X1 l l ttn to . eS'ed  negative
posllive ipos v. tested, 48 hours (': d. 'hour F " 9
hours K AN kit All Not tested  negative posit.ve
positive tested ~Y;i.,fr~ 72 t8 P 9"~ E 72 hours ~ s
72 hours  



' FA AU A All Idyll negative  negative negative
negative negative -12 hou,s 48 hours 24 hours 48
hours 46 hours !! , m All !III Two 0 wo pos!*ive~i  9
A  negative. negative negative pusitiv^ 72 hours  ?4
hnurs 48 hours 4E3 hcr,rs 7 The results shod' that in
mixtures containing predominantly  10 monopropylene
glycol, the initial performance of the product is
acceptable, but  the performance rapidly fades over
the longer term. Increasing the proportion  if
isao-propanol to make an equal mixture, shows no
improvement, but  increasing it again to 3:1
iso-propanol to noonopropylene glycol, significantly
improves the long term performance of the product, so
that it remains active for `15 the desired 8 weeks in
the unit. By increasing the amount of isoepr opanol
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 tetra activity
of the formulation is demonstrated. A 3:1 ratio is
the  correct combination for a rproduct active
against this bacteriu,.me and utilizing 20 these
oils, but other rails and other active mixture> may
require different  proportions of volatile and
saran--volatile solvents, depending on the
characteristics of the active mixture itself. .1  A
further iHus,ra:i do of the va!ut? of t.his 'river,
on over t i pn d" .i is . t6 tr e o ' and p d cvj~od
in 3 t`, YI"llowing E It . A {, ~bnation of c9 oxide
was described in EP ii 965 541 This prior a:r::
ormuiatioB, consisting  5 of 1 . 4 of tea tree o l
absorbed Coto ,5 9 of Siperf [at 22 silicon dioxide,
was  tested against a formulation consisting of 1.;:?
g of tea tree oil, 42 g of  rnonopiopylene glycol,
1.8 g of iscr-propantol, absorbed onto 5.4 9 of
Sipernat  22 silticon dioxide in a jar experiment I
h; ee jars were used for each of the two  trial
formulations and three jars for the control. The two
products were each 10 placed into the bottom of three
jars, and sanitary towels inoculate d with, three
test bacteria, Salmonella typhimurlum, Staphylococcus
aureus and 



ccli, supended above the products in separate jars,
and the jars sealed,  Surviving bacteria in the
towels were counted using standard microbiological
methods. 15 Table 4 t';rgarsislra urrnula 1 dj~K
ontaa ,y contac day + o 91  S apft tss icc1 Prior art
7x10 4 7x` 0 <3x1f:' dry ~UM, es Solvent Lcio  fo
mulati+ort Prior art 3.$e68 7k10 <3x103  Salrraonella
[ typhiuwrium Solvent c3x10' NT NT  F, I formulation
Friar sib f e Zi a i c ;x":04 9 s  25 E ccredlcahia
cob Solvent 3x10' P~11  L forrr,uknor: 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 day:, exposure  to the product
vapour. The increased activity of the new
formulation, including 30 solvents, is clearly shown,
in that bacteria levels are reduced to below
detection  imits in just one day. On r a t 5;. lar
u+rlt~oc i 7. flt of the t resent Invent tin a:'1.oiv
s deli'ileri+ g  "" f& 1 ddof o ly does this  P t We
r9 5ttii 4 r ,...  n :# pros c onomi+ and the product
easy for the @d  make the man a to i s i, to discen
o, it also improves the "' tj-ff icrobia perf~``"Pt'
anc of the product  



An active ingredient mixture, consisting of 2.g o`
cinnamic aldehyde and 19 Of  cinnamon leaf Oil, plus
a so vent mix of 6g of rIQu0propy!erie p;l;lcol. and
%of 2g  iso propanol, was tested in a number Of
delivery systems. In one sanitary  disposal unit, the
liquid adwe itself was placed in a smaf glass beaker
placed 10 in the base of the Init, in a second unit,
the active mixt&ur was absorbed o;-Ito  a 85mm x
55rnan x 4mm thick pure cellulose pad, and in a
third, the active was  absorbed onto the pn: ferred`
emip; odiment, a 20c m x 20crm pi `ce of a rcili.;
lose  pol 'pro iylehe nori-woven, r amely Ahlstrorn
At 4559. A fourth unit had no  treatment and Lm is
served as the control. The test system described in
Example 1 was used, .e. Staphylococcus  1" aureus
bacteria on s iscs. In this Example, the, inoculated
discs were placed  nto the units ai err 10 days, and
exposed to the product for 48 hours before the  discs
were r !moved and surviving bacteria or,, each disc.
were-enumerate-`et.  .the results are shown in
the':'oHo"diring table 5: 20 Table d FTI e tmens r
~e,,irag bacteria per disc after  ,, 48 hours e
oosute _~II  LNone r.eRntiuP, Active mix-4 solvents
in lass be 4 er ~..~ ~_ ~ _._ t tine mrx+ selvn~s of
cellulose p~sra 2 5x t g  L> dive rr ix sclb"rEPs cr
rcr7 wooer sheet 7x1 G A further embodiment of the
present invention involves delivering the  active
ingredient mixture on a piece of cardboard. The
active mixture  30 consisted of 0.75gg 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 '13  Wit ed tl'm er
1 Est in the unit. Cots sanitary dispo s  unit
received th,e tort  ,ystc a thus 'r and a second had
d e tP dYtilt'=tt and >" rv,d a i1 t" 5,4) >si he st
sy: trem described i Example I was use d, i.e..
Sfaptn ocot.Fcu aureus' 11 bact.?fri on discs V! this
1'k>iri?t;le, the IriCicutated. discs wr 'r'e placed
into the 



5 units at tins e zero and after 14 days, and exposed
to the n oduct for 1, hours  before the discs were
removed and surviving bacteria on each disc were
ennumeratedrhe results are shown in the following
table 6: able 6 0 Treatment Ssurviv8r`tg+ r}actena
per disc after  72 hours exposure Time Ze~ro 1 d -fiv
mix 9x pg ifr"' ",..  A cardboard 1.3x103 2x 104 The
results show that cardboard is a further suitat t.e
material to, deliver  tme technology. ti Xa Le
Further emboJiments of the present invention involve
delivering the  active ingredient mixture on.. a
piece of sintered polyethylene, or in a viscous  gel,
formed by the addition of sib;=con dioxide. it, each
case, the active mbxture  consisted of fg of cinnamic
aldehyde plus a solvent mix of Eta of 20
monopropylene glycol and of 2g iss propanol. The
sintered polyethylene was  of dimensions f 00mm x
80mm x 3mm, and had an aver age pore size of I00km
and a void volume of.appro imately 40%, The gel was
created btu adding 6.5%  Aerosil 200, a fumed silicon
dioxide produced by D<gussa, to the liquid
preparation, One sanitary disposal unit received the
sintered plastic system, 25 one the gel, and the
third unit had no treatme r and thus served as the
cont: ol.  The test system described in Example I 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 t4 days, and
exposed to the product for 72  hours before the discs
were removed and surviving bacteria on each disc were
30 er numerated, The results are shown in the
following table 7: 1L.  Table rt.afl.-4F'i'ia p-"
dlse, aae~ I  C K hours expo ,ar :  3x (~ 



.~s None fr n,ntrcl -~ _  ctiv x In vis"c=ash .5x~r3
_a- deilverity  The .results show that both
embodiments as suitable ways of the technoiogy. iodic
tion $ from these un optinmised system'; are that if,
10 sintered plastic is slightly more effective than
the viscous ge5. E;yr,it SS A further llmusstr Lion
of the value of the current invention over tie "prior
art is provi d J ~ '.rS./, :~s` 1 i % tine ingre ient
m fixture, c 3[ 1 si:ting of of cinnamic  ahdQehydr
and a coivettt mix of Sp of monopropylone gs col and
of 2g iso(r) 5 ppropariol, absorbed onto a 20cm x
20cm piece of A.h stroa?'m AH4559 was tested  against
a formuiation containing t.42 g of tea tree oil
absorbed onto? 3.8 g o  Oomat 22 silicon dioxide as
described in EP 965 541. The test system described in
'i xamples `i and 5 was used, .e.  y h l cOc Us Sti
met NCTC 41196 bacteria o n discs. in this Example,
20 inocuiate+d 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 occassion,
before the discs. were removed and the number of
suriivinq bacteria per disc  enu erated, the results
are shown in the folk wing table a; Table 8 Treatment
i S u r v i v i n g Dactflil per disc after  Time
zero 4 weeks 8 weeks  Prior art, tea tree of and
silicon dioxid :3.6X IG' 6x1 7 4.1xIo7 30 Pit iention
i 15  ti fac t tha' .ignifl~cant a-.,~ E'f.I-'4` icro
~ <? re sSris, were obtained against o ram pi" IWe,
bacterium over an 8 week period, clearly ifluetrat"es
the value of  'he invention over the prior art. 5 A
further expehrnent was con ducted to illustrate the
effect of using  different volatile solvents in place
of iso-cropanoI An active ingredient rn xture,
consisting of 1.59 of cinnamic aldehydes .2259
cinnamon leaf tail and a solvent  



mix of 3g. of nionoprropyylene glycol and 9g oil each
alcohol was used. Five  alcohols were tested in
total, namely lsoprc>fpanol, n-propanol, methanol, 10
ethanol and n-butanol, Each active and solvent
mixture was absorbed onto a  2 0crn x 20 cmm piece of
Ahistro m AH s5v 9: The tost system described in
Exampbe 1 was usee, L e. Staphylococcus  aureus NC T
tC 41`96 bacteria on discs in this Example,
inoculated discs w;,Vere  placed into he units at
time zero, and after :F, 4i and 6' weeks. Sam a es
were 5 removed from each bin following exposure tee
the product vapour` for' 72 hours  on each occasion.
tTre discs were removed and placed into 9 ml of
nutrient  broth. These broths were Incubated at 37C,
and then examined for growuth  after 24 hours, Any
broths showing growth were subse. quei:ltiy s eakeCd
onto  Baird parer agar, to confirm the presence of
Staphylococcus aureus. Growth 20 on the streak was
scored as a positive (i.e. surviving Staphylooo ccus
av eus  were, present on the disc) and no growth as e
negative (100% kill of  Staphylococcus aureus on the
disc). The results are shown in the following  table
9: Table 9 2 v-~..~s....~a._va,.. ... y Resence of
surviving bacwena  Treatment fc+llnwurn 12 hours ox
e=r~ Week t) Week 2 Week 4 Week a  Control + + + ++
30 Methanol _ Ethanol = M1  lv-Butanoi N- Lopanol _..
t l e e ' r4.1'~+~ clearl`t h ,Fli1%':.t~ t t'r
Uliide range'ok r"alcol;ois can be used in  p'.e
cifirinvention. xam2llr O A tlarthcr experiment was
coi+du..ct .d to iil.istrtte the efecl of a in.q
glycols in pia:,p of mono propylene ttlycci. An
active ingredient  T i:trr` consisting of t. p ,, t
Cinnamic aldehyde, O.2Eg cinnamon `ea; oil and  a
solvent infix of 3p of gtycc1 and of 9g isopropanol
was used as standard. Five  



glycols were tested in total. Each active mixture was
absorbed n:`1 a 20cr-`i x  2+0crn piece of Ahistromm
AH4559. v The test system described in Examples 1 was
used, i.e. Sfaphylococct;s  aureus NCTC 4196 bacteria
on discs. In this Fxaai ap le, inoculate d discs were
placed into the units at week 1 and removed from each
b n followng exposure t`. ptd ctva ryrf+r 24arsd ~
ire, "tie dis.swer:rsmovedand placed  into 9 fi l Of
nutrient broil These broths w n incu ted at 3 C, and
then  `5 -examined for growth after 24 tit ors. Any
bir-Ahs ~, 14owin growth were subsequently streaked
onto Baird Parker agar, to test or the presence of
t~phy'a't;af'~ccus a~ reu Growth on the streak was
scored as a positive  (i.e. surviving pits
.hy'lMoco"cc u-s our eus were present c i the disc)
and no growth  as a negative (100% kil" of
Staphylococcus aureu on the disc). The res. alts are
20 shown in the following table 10. Table 10
Presenw,, of survMng ..... bacteria i ~ ~rt s a
Treatment 24 ho+.ars r  48 toms  Control ' $* -+
cc~9 ex Isene ~Qnce~6ene ~~~l ~ _~n 30 These results
clearly show that a wide range of glycols can serve
as the  non-volatile solvent in the present
invention. 17  ',;S[fi' W J A further i us ti ation
of the range of niii"-! voiatiie suit nt"a In, the
current @nvc-n:Bcn is provided An n five ingredient
mixture, consisting f  2g of 4: uiaimic aldehyde, a
2bg cinnamon lea oii8, pus a solved in of Mg of 5
water and of Mg iso-prilpano, absorbed onto a 22c; x
25 icm piece of  Shls'trom AH4559 was tested using
the method described in Examples 1 and  5, i.e.
Staphylococcus rylococcus aureus NOM C 4196 bacteria
on discs. h n this example, inocu ated discs were
placed into the units at time zero, and after 2, 4, 6
and  h weeks Samples were removed, from each bin
following exposure to the  



10 product vapour for 72 hours on each occasior._ The
discs were removed and  surviving bacteria enumerated
(Table 11), Kahle 11 ivi l ba teri 5 (t f CS a ter t`
t ~ ex C sur a :  ,>- Treatment Time no re wz ro 2
weeks 4 weeks 6 weeks B ` "` ks  VIA nu x ~_.. <67
<67 u <67 <67 <67 The fact that significant
anti-rriicrobiail a esults, we' e Obtained, against
a Chant positive bacterium over an S ~k*Ok period,
clearly illustrates the 20 value of this pare cuiar
embodiment of the invention. to LAIMS 1. ;n,. arapr
'r Ji": iuci'ng product for disinfecting a space
comprising one or  n core ess;: r.tiyll oils or
essential oil components, and a mixture of r }bill<e
and  s'- non-volatile solvents absorbed on a solid
carrier, wherein the percentage weight  ratio of
volaatile to nonvclraJle solvent is 33: to 1:3. 2 A
product according to claim 1, wherein the essential
oil component is  r itnamic aldehyde. 3. A product
according to claim 1, wherein the essential oil
component is  10 cinnamic alcohol. 4. A product
according to clan wherein the essential oil component
is  eugeno1 .':i. A product according to any
preceding claim, wherein the essential oil is  'tea
tree oil. 5 6. A. lit oduct according to any claims 1
to * wherein the es ential cA is..  cnnamon oil. 7.
is product according to any preceding clairn, wherein
the volatile solvent  is an alcohol. 8. A product
according to claim 7, wherein the alcohol is iso-R
ropanol. 20 0. A product according to any preceding
claim, wherein the non=volatile  solvent is water,
10. A product according to any claims 18, where in
the na;r_volatile solvent  is a glycol. 



11. A product according to claim '1U, wherein the
glycol is monopropyler":e  25 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 plasttic. 13. A product
according to claim 12, wherein the non-woven carrier
is a  30 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. 19  A product according
to anyr of . claims 'i to 11, wherein 'the carrier is
aimorphou ss silicon diaoxid. !/, A prod Cl accordin
g "C ciaifii1l4 wherein the calydboad ca Vii' ha-
none  dimension of at least 200mn. 5 '13, A product
according to any clams 1 to `1, wherein the ,airier
is a self  adhesive item or lrabei. 19. A
vapour-producing formulation comprising one or more
essential oils a essential oil components as dcfineea
in any preceding claim, and a mixture  of volatile
and non-volable solvents as defined in any preceding
claim is a  10 viscous liquid, wherein the ratio of
volatile to non-volatile. solvent is 3:1 to 1: 3. 20.
A foirmulation according to ;simian 19, wherein the
viscosity is modified by  addition of silicon
dioxide. Use of a product or formulation according,
to any preceding claim, to  sanitise and deodorise a
waste disposal bin, 15 22. A. waste disposal tiri.
comprising a product or formulation according to  any
of claims 1 to 20. 




