‘1 11 NOVEMBER 2006 AN ANTI BACTERI AL COVPCSI TI ON FOR DI FFUSI NG TO COVBAT
BACTERI A CONTAI NED IN THE AIR, A METHOD OF DI FFUSI NG SUCH A COWPOSI TI ON The

‘present invention relates to a conposition for 5 diff%ﬁgfgﬁ Eﬁ%%
bacteria contained in the air in an enclbdsure to be treafed. lF e 1 nvention

also relates to a nethod of conbating bacteria conprising a step of

di ffusk+xg sai d conposition. Final Ial, the invention relates to the use of a
catal ytic cofBlSNIGRATTERI AL ICOMP QT Xk ntGFh P RS BVGreTh 0ePMBAT t he present

i nvention, ceataag hagieliner OMESE Rotd ok ded @fﬁqﬁﬁs(%&ﬁh term

Is used to designate a substance having the property of killing bacteria),
and al so bacteGPBRUWITIALti vity (which term 15 is used to designate a

substance that showe tfies<dayelfrmtoniralniedacd &f | BmpdddsLon Woof or ns of
activity are covered by the term "anti bacterial . r,esgtrnrtéely known t echni ques

for conb& in§WIHTAR ] HA PAF G GO e AP ofeter:® 13 appl i ed
20 directly enQeHad nat e dvdaces. Fhd hewdrtel grangiesof reniposings &nown

for conservin an, anti bacter.i al ,preservative, .renti on can be.nade of 2-
pheny! phenol ’“%Eﬁlﬁﬂnog% &%ﬂa/ h%scet%le%‘?ﬁ“&f“o“e‘}& " SteR Yhdeed "E 231",
Thi s conpoundiiffussied; igaitchedparrieparrat | il Inunertodisi ibestitf @et'ant s and
detergents a S e e r eﬁg[v.i | ar.ge nunper. o pr oducts.
2- phenyl phen%%lﬁgé%s%e?soe%hla% vas c!Dsf];)ce‘l’lctc'PELtm ft:L e%ogncﬁu?sven%nss aeffél}lc nfs?rbacteri a,
yeast s, 1ol ddémpdiemen®iim aueth tehyred hesbence, in its comercial form is 30

anot her compound kiows, J gre*;%\ﬂt“%ﬁné |dxagt erd pAG iﬁaVcteffltaiéo £d in
certain pharnmaceuticals such as toothpastes, antiseptics for nouthwashes,
Extra Posd diapkerdsdisisde aritvaitys @ivhadlp by ifaxigafinte? 52% by
! designate a substance having the property of killing
bacteria), and alsoc bacteriostatic activity (which term
15 is used to designate a substance that shows the
development of such bacteria). Theose two forms of
activity are covered by the term "antibacterial".
Presently known techniques for combating bacteria
implement disinfectants which are generally applied
20 directly to contaminated surfaces.
Of the wide range of compounds known for conserving
an antibacterial preservative, mention can be made of 2-
phenylphenol, known commercially as "preventel O extra"
or indeed "E 231". This compound is used in the
25 preparation of numercus disinfectants and detergents and
can also be used for preserving a large number of
products. 2-phenylphencl possesses a vast spectrum of
effectiveness against bacteria, yeasts, molds, etc.
Extra red thyme essence, in its commercial form, is
30 another compound known for having antibacterial activity.
It is used in certain pharmaceuticals such as
toothpastes, antiseptics for mouthwashes, ... . Extra
red thyme essence contains 40% up to a maximum of 52% by
weight of natural thymol, about 20% of para-cymene, about
35 3% to 4% of carvacrol, with the remainder being
constituted by terpenes and alcohols.
Synthetic thymol is also known.



wei ght of natural thynol, about 20% of para-cynene, about 35 3%to 4% of
carvacrol, with the remai nder being constituted by terpenes and al cohol s.
Synthetic thynol is also known. 2 14 NOVEMBER 2006 waiz ipeEMBIER SepgPoUNds
are thus well known as antibacterials ant they act by contact on surfaces
to be treated. Devices also exist for purifying air. They are in 5 the
form of**koni zers, purifiers, sprays, or aerosol cans. lonizers are nore
speci fical |l y adaptlégsteo townisampagigiss ar<Thdudgr awddc kriowr @&t usi ng t hem

contribut es baciAckibr10107 4 byl DRle §AN D AARIPUR Tl d B0 Ald

purifiers act nore specifically on"dust in the 10 air. Sprays and aerosols
cans serve t§¥@fffGse the substances they contain in air in the form of

more or |ess fingediioRlelay soMi:GiS st AT AGY ldikew sediRidty iy
contact, _given t&e di nensi ons of the draoplets. 15 These |arge-sized droplets
provi de & sp&BeftOT s @kf FORIFEES f B TACETF /¢ FREAYS s H |3§~rq5rP§n G324 - whi ch

coul d Eel obt ai nﬁd I\&ntihe&'sgﬁl&ﬂ &rox@&i:teﬂ'dixfi@fam@oralgﬁtp&:ed h:'ai cUntbadtd er .
Nevert hel ess,, there _is t hing,ta prevent 20 antibacterial co sitions
bei ng di f f us&43by ne. s%?ﬁa"’lbé%.kaﬁ SPetolisaoe &2‘%‘1 q%}au%egﬁ:o

anti bact eri akmietfiect ozohesusid dénitcemmpe ksnoeacher ifvrcartrai ned in the
air within an enclqosure_h t to b bservedq.or 5 .denonst rat ed.

Furt hernore, that h&gdgugfl%%ie% uéalc%n %r RIS 1\?grl>}y1 (rﬁgglaléuésﬁtdei antkb%l y be
curativéd Al sdr. concentrations of active substances remain quite high and

thus relatively héb% | andy %r%%glga%%gs fsg&vieh%é)lrja rf.f%ée t@{c?esent

I nvention seeks to-mtigate e above- nentioned acks and proposes a
conposi ti on fepstances they contain in air in the form of more or

less fine droplets, which substances act likewisge mainly
by contact, given the dimensions of the droplets.

15 These large-sized droplets provide a specific
surface area for action that is smaller than that which
could be cobtained with a greater quantity of droplets
that are smaller.

Nevertheless, there is nothing to prevent

20 antibacterial compositicns being diffused by means of
sprays or aerosol cans. However, any antibacterial
effects of such devices against bacteria contained in the
ajr within an enclosure has yet to be observed or
demonstrated. Furthermore, that mode of diffusion

25 remaing very local and can only be curative. Also,
concentrations of active substances remain quite high and
thus relatively harmful and/or unpleasant for the user.

The present invention seeks to mitigate the above-
mentioned drawbacks and proposes a composition for

30 diffusing in the air of an enclosure to be treated in
order to combat bacteria contained in the air of said
enclosure.

According to the invention, this composition
comprises 2-phenylphenol and natural and/or synthetic

35 thymol dissolved in a solvent comprising isopropyl

alccochol, for example.



30 diffusing in the air of an enclosure to be treated in order to conbat
bacteria contained in the air of said enclosure, According to the

invention, this conposition conprises 2-phenylphenol aaggEWEEIR 36/ OF
synthetic 35 thynol dissolved in a solvenht conprising isopropyl alcohol,

for exanple. 3 1 4 NOVEMBER 2006 Surpri sing synergy has been found to exi st
bet weert**t hese two conpounds, naking ossible to obtain anti bacteri al
action on gerns i FUrREISING yNETQY é’@ﬁs aflopngt dgt exitsabatiween

anti bacteri atnagki Qﬂvo5 c%ﬁ%%io@ﬁ‘ﬂé b)‘naqidlfnfguﬁ't“@o%'stﬂbqre Pphgmdiphenol or thynol
on its own. Generall conposi ti on corrprlﬁ%es groportlon by wei ght

lying in theapéﬁgécé%&ta 0 3F55F b 1oL ™E- piie taf® a proportion by

wei ght | yi ngcbnshhér@mgeg&@a@mutt}ﬁnoi%et entYrefcddniml adgargent rations of
2- phenyl ghenol and bel ow .t he m_ni oum val ues |ven above woul d

f

pr obabl y°not 2SGEEV g btyo dgtc%ﬁluﬁ}élgt fe CHES PeltiaryilE éi’rg&jmﬂlcﬁm s fixed
in arbitraryteanwar, as reducing the bacterla contained in 15 the alr of an
encl osure to be tb%ated ﬁ&,l st %pout and referabh&)ﬁﬁt ast 80%
within 24 hours o 5ﬁra§. i‘bact el g'lpoc% 8 i GO Thé HTva olr?rb

di ffused foweaghtl dyiivgl yinshdet raewgt kbofatt iOn@E%alImJtl%Z@aﬁﬂmlnrmyl—
Concentratio 2- y d - r.ea d he maxi mum

Bﬁg%l al\ gl &3 %‘ijtl%?l ?fag{e'ewﬁel 8‘@2 &f%f 9l LI

val ues gi ven“above wou raI antl acterlal
effect 18 babeytaPné§® éﬁd 5|%t C’Ifst fore entirely possible to envisage

di £f usi ng anti backghahnesaiesicl id3N3 -Bhehi)e pHl¥AN'RN JIAVHMAONGER al [ ons

by wei ght of these two 25 npounds that are greater or _even nuch reater.
Never t hel essthenhBdBimag Nﬂﬁﬁﬁ?&l @é§eﬁa\?§’°H§eH°U&@t Eaabedd 1t @ataeaf nt of

various paragst gkhiek@ the desired ambitious target which is fixed in
arbitrary manner as reducing the bacteria contained in
15 the air of an enclosure to be treated by least about 75%,
and preferably by at least 80% within 24 hours of an
antibacterial composition of the invention being diffused
for a relatively short length of time, about 20 minutes.

Concentrations of 2-phenylphencl and of thymol

20 greater than the maximum values given above would
naturally enable the locked-for antibacterial effect to
be obtained, and it is therefore entirely possible to
envisage diffusing antibacterial compositions of the
invention having concentrations by weight of these two

25 compounds that are greater or even much greater.

Nevertheless, these maximum values have been
determined to take account of various parameters, in
particular cost parameters, so as to ensure that the cost
in active components is not excessive commercially

30 speaking, and also for other reasons of a more practical
nature.

When antibacterial compositions of the invention are
to be diffused by catalytic combustion, it is essential
to avoid premature aging of the catalytic burner used.

35 Whenever possible, antibacterial compositions of the
invention must be diffused in such a manner as to avoid

generating smoke or compounds that are known to be toxic



particul ar cost paraneters, so as to ensure that the cost in active
conponents is not excessive comrercially 30 speaking, and al so for other
reasons of a nore practical nature. Wien antibacteri al41QQ5PRRBd f the
invention are to be diffused by catalytlé conmbustion, it 1s essé%?ﬁo

avoi d premature aging of the catalytic burner used. 35 Whenever p055|ble
anti bact*&ri al conpositions of the inyention nust be diffused in such a

manner as to &Pitdie geFRY at#higt sHORIL GHAEoRdtEs ERatCaPE RABHWAAE®Ibe toxi C

4 11- NOVEMBERR A0Q6= ﬁfét\gégﬁgtth@ tiserisés. a subsidiary point, the odor

enerated nust be pleasing to.t criter can aI so_be taken
?nto consi der at i o n|¥ 5?¥}%gF?%é§%%ﬁ§%%t?%K?%nl%éom%?ﬁﬁ%d%¥a5ﬁ%nand/or

5 the ot her @Jhetzhelnamtuhagtemead:ommmms}sﬁ waidhe epndextand/dhe
present inve on such s .t he_sol.ubi or the a earance of, t he
conp05|t|5rc:n r):lti'?‘l'5 FI faﬁ%%u%n;/]el?%‘f%%ry?% %%?1%‘6%‘? c%ﬂp’f’i’%es a
proportion b)ccs.mégtu dﬁ/ltrigelpn:edm‘ltr anyesrabioon, <0Qcl). &%tbe()sﬁ%billty

2- phenyl phen(%jr acr}ge r[%&ploé dé@%pytﬂ\@i%epoéyé {@Ynin the range about 0.2%to

2% of thynol . erred version conposition conprises a
proportion by WEI gTh't a) R varet iR S 07296 01N 2- grengeupphehbbnand a

proportion b Y. o t % hggﬁj
bot h cases, %ﬁﬁ%ﬁﬁéf tél g%r%ébf%%?%gégﬁl%%@%lﬁg 51?1 %% Q%Egeémel %el ow

those oft®& he Oar?k%l Bert@erdtalof stk %@’F%@/‘éﬁtwlﬂ Xngesht
di ffusion magheds. iR Hderamidathb@ft thed nueni4 apr ginvpsoTi se to far fewver

secondary effects for the user, and resents toxicit that is puch | ess

than that of knowtThet eTed, e - s CHPT t FRMPRYERE i dn, the
| proportion by weight equal to about 0.2% of 2-phenyl-

phenol and a proportion by weight lying in the range

15 about 0.5% to 1% of thymol.

In both cases, the guantities of 2-phenylphenol and
of thymol are well below those of the antibacterial
substances commonly employed with known diffusion
methods.

20 The method of the invention gives rise to far fewer
secondary effects for the user, and presents toxicity
that is much less than that of known methods.

In a preferred embodiment of the invention, the
composition comprises a total proportion by weight of 2-

25 phenylphenol plus thymel lying in the range about 0.1% to
5%, and preferably in the range about 0.2% to 1.2%.

The total quantity of active substances employed in
the context of the present invention is well below the
prior art, and can achieve genuine effectiveness at

30 concentrations by weight that are of the order of one-
tenth those of the prior art.

The present invention also provides a method of
combating bacteria contained in the air of an enclosure
to be treated. This method comprises a step of diffusing

35 an antibacterial composition in the air of the enclosure.

According to the invention, the composition
comprising 2-phenylphenol and thymol dissclved in a



conposition conprises a total proportion by weight of 2- 25 phenyl phenol
plus thynmol lying in the range about 0.1%to 5% and preferably in the

range about 0.2%to 1.2% The total quantity of acti Vel@ﬁﬁﬁ' OERSR | oyed
in the context of the present invention »s well below the %I‘I or g‘?ﬂt% and

can achi eve genuine effectiveness at 30 concentrations by weight that are of
t he ord&F of one- tenth those of the prior art. The present invention also
provi des a mebheenaf iscaiiffisig hactardia cadraigrediat tdei @i soDfedtn is

enclosure tqg be treated. This .method.conprises a tep of diffusing 35 an
anti bacteri a?gocg’ﬁ‘pggi %gr?n}ﬁﬁ%é’ aJ'inrdt © Eaeseeor}ﬁ fsttﬁ'teé.o‘ According to the

i nvention, the cofpdesntizgeovsdmr issing npvesit jphencd it ywdsdroby di ssol ved
inabI1 R.20Q6 I t. i ' ' h i d

sol vent i SN%EMEE P%u%d Cé"%%lﬁqyc i%ﬁ%g%ﬁggu%%t et.an%an %%%%%FX% sai d
conposi t Pon FomhuEtiSde lypd asamny iofing c il yEiaseb ustQroreRivk ner, t he

sol vent bei ngi-gne@nbusti bl e and conprising, for exanple, isopropyl

al cohol. In the 1 nplenentation of the method of the jnvention of conbating

bacteria, the invéRtthf M3 SFiedihadern IRE e methed afal§he clevamiseR on
flask adapt edst ecrBAtang dal Gonbusiid| g ooy t41Hb BbdidEecehye a
catalytic conbustion burner on a collar fixed to jts neck, said , burner
havi ng a sub¥f&nPraPl Fa&RIYI TG RFRPYSHCT WRH FEmeP thaR
recei vegoa meshbdeppbie icompaisd ticonmesi tiomeddiardw nescoppional |y

presenting a_ 15 substantially axial annul ar..gropve extendi fromthe top
surface of thgBHPh&PRaRd 8&5a kAt ithd ™ %rﬁi‘lg%ﬁ tﬁerﬁ?(tpsné?eachg'zoﬁ%l upporting
t he cat al yst birnsrahestiaby st sutrsearddrtlrlgt zzord faarnimg tthatapios i zat i on zone,

%”2{(0{ nf‘o gg%%ﬁ#g%??xﬁ%%ﬂ%{%ﬁﬁa@ RULIARL U Al BRI IS0k egeiyi ng the
composition, the burner optionally presenting a

15 substantially axial annular groove extending from the top
surface of the burner and separating an annular
peripheral zone supporting the catalyst from a catalyst-
free central zone forming a vaporization zone, and/or a
channel for putting the top portion of the cavity

20 receiving the wick into communication with the
atmosphere.

Other advantages and features of the invention
appear from the following description of non-limiting
examples given with reference to the accompanying

25 figures, in which:

Figure 1 is a diagrammatic elevation view of a
flask fitted with a catalytic combustiocn burner which can
be used for implementing the method of the present
invention;

30 - Figure 2 is a diagrammatic view in axial section
and on a larger scale showing the burner of Figure 1 in a
preferred implementation of the method of the present
invention;

Figure 3 is a view similar to Figure 2 showing an

35 embodiment of a support for the Figure 2 burner;



at nosphere. O her advantages and features of the invention appear fromthe
follow ng description of non-limting exanples given with reference to the

acconpanying 25 figures, in which: Figure 1 is a di agiaRWNEMBREYGI6 ON
view of a flask fitted with a catalytic &onmbustion burner which can be
used for inplenenting the method of the present invention; 30 Figure 2 is
a di agrtifmatic view in axial section and on a larger scale showi ng the
burner of Figure 1 FAgmreprefier red liavw|simsiteat iten Rifgurtse retthodind ame
present inv LQn; | glgr ' ' g | t | QLT ' 35
enbodi nment o?m%bggb“ﬁé"k%t %#o?l t%ﬁéﬁl??g\t?r%wza%t}trjgr n%r; I%d%l%%ﬁ 2%)‘%}6 ﬁ?-a
Figure 4 is afvFé@ SeniBliar to Figure 2 showing an enbodi ment of a collar

suitabl e for receiviFRguiRe sSURPQS lgrafh FHAW euive I IOWS By ighFvdigph Wi th
curves | to IV show n 5 measurenents of destructive effectiveness as a
function® of MERRELE &d%fn Firig G et veneenasm tWMGrd6 is a
graph show ngfcuimesplibtard Y houdd ldufimpassmmantss of; dasd ructive

ef fecti veness as a tuncti%n.of tineF@L%%%Fd i n _hours gﬂﬁgﬁﬂiR?Sts 2 and 5
to 10 8. Figure 1 ERENE®aCcafal®y @ HTh FSE or°

I mpl enent i NgVIDE béstneadesemedrd lodfl clestihe tdatalefifiertciordnesis s fd ask 2 i s
adapted to ntakn._a co t il Siti d tq receiye 1ts. 15
top end a caggpé ﬁgncgﬁbggﬁ%oﬁaﬁﬁf%ér t %ﬁ%%g%%ﬂ? (ﬁfé%%ﬂ? éﬁrﬁﬂ?% in
sai d coirposi 8ion 4. The flask 2 can be a flask of arbitrary shape having a

neck 10 to which ghe,bur ReLp8sS f Iddt@Avtic combustion flask 2 used
for implementing the tests described below.
! The catalytic combustion flask 2 is adapted to
contain a combustible composition 4 and to receive at its
15 top end a catalytic combustion burner 6 that receives a
wick 8 dipping in said composition 4.
The flask 2 can be a flask of arbitrary shape having
a neck 10 to which the burner 6 is fitted.
The combustible composition 4 comprises a solvent
20 which generally belongs to the alcohol family and which
is constituted by isopropyl alcohol, for example, however
it could also comprise any other suitable liguid fuel.
This ligquid fuel is preferably such that its vaporization
and catalytic combustion do not give rise to substances
25 that are very toxic for the user under normal conditions
of diffusion.
Diffusion is performed by wvaporizing the solvent
while hot.
The combustible composition 4 of the invention may
30 optionally further comprise one or more other compounds
that are natural or synthetic, e.g. compounds that are
commonly diffused by means of a catalytic combustion
system, and in particular fragrances.
The wick 8 is any conventional wick, e.g. a cotton
35 wick. The wick can also be a wick of inorganic material,

e.g. a wick of inorxganic fibers.



The conbusti bl e conposition 4 conprises a solvent 20 which generally
bel ongs to the al cohol famly and which is constituted by isopropyl

al cohol, for exanple, however it could also conprise gnweVRSIBEROGP! €
liquid fuel. This liquid fuel is preferaBly such that its vaporllﬁgat%n and

catal ytic conbustion do not give rise to substances 25 that are very toxic
for thé*tiser under normal conditions of diffusion. Diffusion is performed
by vapori zing the A&b|afkeeun ijhidetdbt  1Theigendudti bhe eswpagitticon 4 of the

invention maynomdlPidONAhtyef W tNera GOIPRESEnQAR BF PBLBUAL Rek-agarpounds
that are natural or synthetic, e, conpounds that are comonly diffused by

g. .
means. of a CHHEYAGY RrbutiIHt IYHIML1Bnd in particul ar fragrances. The
wick 8 is any conventiofabotdsk pErdion €9) tORe Bhrneeks FHag w ck can al so

be a wi ck of inorganic terial, e.g. awck of inorganic,fibers. | I
NOVENBER 22006 B T e 1o70 ke o o9t Eat SR erc eo Snbists 6n
burner 6 is &dwreimdinde e poyniiss cils ben compabetiah, 4e£g. thasedrmerkaol i n.
In its bottom pord,ion 6a, .t burner 6 has a_b substantially axi.al,cavity 12
adapted to rerEc'ei \;télea ?/ﬁ‘(r:lkt%h& oDt n%tll%gt?h%égoﬁﬁ%{af“bfagdcﬁﬁp8§i ttih(?n 4 to

t he burner 6Gurfter chvang X apbnsaxoidlly oherbat Lemgengade of the burner 6
and extends aggla‘;]{ %/eo}ﬁa/%gt a?%ggﬁr%ﬁ%lofsthe axi al extent of the burner 6.

10 In its top por . . has an annul ar peripheral zone 14
support ity a catallfstite GRD RO & nelial bebken fr BasgproupnLEYof t he

periodic tablp?erfighefdlasﬁﬁé’im disSHerRat 8. cdP819BRUYl ar gZoRgsed eWr Kounds
a central zonie 16 which is free of catal yst and which 15 forns a
vapori zat i on Wfd GaKehe BBET VR NOWNL | P Frg6ir BeZ108RE baPA&r £6%has

\ classifying the elements. The annular zone 14 surrounds
a central zone 16 which is free of catalyst and which

15 forms a vaporization zone.

In the example shown in Figure 2, the burner & has
at least one open channel 18 in its top portion &b,
putting the top portion 20 cof the cavity 12 into
communication with the atmosphere.

20 In this example and in conventional manner, the
burner 6 has a substantially axial annular groove 22
extending downwards from the top surface 24 of the burner
6 on a diameter that is greater than the diameter of the
cavity 12.

25 This annular groove 22 provides a clear separation
between the annular peripheral zone 14 which supports the
éatalyst and ‘the central zone 16 of the top portion 6b.

The burnexr é has a peripheral shoulder 26 received
by a complementary shoulder 28 of a support 30 shown in

30 Figure 3.

The support 30 can be inserted directly into the
neck 10 of the flask 2.

As a general rule, the support 30 is inserted into
the central hole 32 of a collar 34 of the kind shown

35 diagrammatically in Figure 4, said collar 34 being
adapted to be fixed to the neck 10 of the flagk 2.



at | east one open channel 18 in its top portion 6b, putting the top portion
20 of the cavity 12 into comunication with the atnDsphere 20 In this
exanple and in conventional manner, the burner 6 has ii axi a
annul ar groove 22 extendi ng downwards fr8m the top surface 24 0?9 e burner
6 on a dianmeter that is greater than the dianeter of the <cavity 12. 25 This
annul ar*groove 22 provides a clear separation between the annul ar

peri pheral zone 1ﬂﬁﬂﬂmﬁinnﬂﬁﬁﬂQE;Qﬂuthexﬁw@B@rtah@ iheteoeancabragae 16 of

the top portigp They RYINGL 4,185 %cpgfﬁtﬁht‘?ﬁ@'s gggl:gegcﬂgngeg%ved by a

conpl enent ar shoufﬁ% 28 of a support own in e support
30 can be in ﬁﬂﬁ?(ﬁrRﬁﬁH%FﬁWnkﬁtHkﬁc%éﬂk qmﬁ0¢0%h@rf3&3Rn2thﬂsa§1§enera

rule, the supREntha30 i ddﬂwﬂ% IHO nddie £eNtERe ROl €aB239f @ngollar 34 of
t he kind shown 35 dia ﬁgl tlcakﬁy in Flgure 4, said collar 34 being
¢

adapt ed to bEHBES t TeE e flask 2. S 14 NOVEMBER 2006 The
mai n ef fect of thesmard rddHing Q@mﬂ@g@ ¢tiRetiSEladk ishﬁubuﬁﬂ@s 6 to

put the supp rt., 30 and th 0 | ace op_the coll 34 on

Phe mers b Hdind Ebsimed 3L SR s Pubrfls S Daetloulhrort "0,

and the burnemeﬁvéﬂumus|ﬁiankéndquxnhﬁdnmmn1mmémmatiaﬁklspaueﬁﬂres bei ng

associ ated wi_th t rtic Iar he vari ous f sks
f%ﬁ/ﬂd% é&?vod é%# gé@5§ 9%% %%ﬁ

described in |ﬁP€Tna ohal~"patent’ " appl ica i oh
advantagébusmhdxyqnﬂaxu mEulhdupnﬁxﬂnbalmﬁemMEomresent I nvention. Various

tests have been peyf.ar e at anti bacteri al
ﬁdi?sdtae'écté‘% Iciﬁééﬂj{‘%éﬁ% Lhe At gnse

activity against e bacteria conta e alr an encl osure to be
treated of ad@mﬁs@mat@ﬁi EhfprirdisTp e Wwwlaﬁ@tl\flty against

the bacteria contained in the air of an enclosure to be
treated of a composition comprising 2-phenylphenol and

15 thymol dissclved in a solvent, and have revealed the
genuine synergy that is obtained in the combat against
bacteria contained in the air of an enclosure when such a
composition is diffused in such a manner that the solvent
is to be found entirely in the gaseocus state in said air.

20 In general, the antibacterial activity of a
composition is determined by measuring its destructive
effectiveness (ED) as defined by the formula
ED=log,,{N,/N) where N, is the initial bacteria count as
measured prior to diffusing the composition in question,

25 and N is the bacteria count as measured at time ¢
gtarting from the beginning of said diffusion.

Although the destructive effectiveness obtained
during the first few hours following diffusion of each
tested composition can in some cases reach values cf the

30 order of 0.7, that is not particularly advantageous in
the event of effectiveness subsequently falling off very
quickly due to recontamination. Such a result
corresponds to the result that can be obtained using
conventional contact treatments of the kind described

35 above.

In the absence of any standardized measuring
apparatus for providing reliable measurements, tests 1 to



15 thynol dissolved in a solvent, and have reveal ed the genuine synergy
that is obtained in the conbat against bacteria contained in the air of an
encl osure when such a conposition is diffused in such he
solvent is to be found entirely in the gqaseous state |1ﬁ sal ﬁ%‘%ﬁl%%ﬁt
general, the antibacterial activity of a conposition is determ ned by
neasurﬁﬁg its destructive effectiveness (ED) as _defined by the fornula
ED=I ogl o( N0O/ R)) weier peNforgedhdn appilarabienepifa tdsudioldewimaswdr oFior to

di ffusing thg,e@EROSN:I @Bl '&oﬂlkb%%tl'tQBn €3, ﬁ@dt@s't%é h,%sb erig soynt as
measured at tinme t starting fromthe beg |nn|ng said di ffusion. Although
he

t he destructﬁ%gféﬁﬁécFP@én§§§ BBﬁéﬁﬁeﬁndérFﬁB HQQ1ﬁaQ¥ﬁN9ﬁ&H% fol | owi ng

di ffusion of p@@@bd tmst@é @OEE0SI bfOR ¢aBmi Rav9mE GAsesLUmaE val ues of the
30 order _of g ghat not Bﬁ{ticularly advant ageous in the event of
ef f ect i v8nes3?stb éﬁu@ﬁ Py St dffing off very quickly due to recontam nation.
Such a result combempaadsetbabherﬂaiubbpuhatloan banﬂﬂ&ﬁr&ahpﬁﬁdmby

conventi onal 88&%2§§ar ize%%%é%cgalgg%°§lg ﬁC%'b%d3c§ 3png rg?ﬁ t he

absence of any S asuring ds “for ‘provi i abl e
measur enent sfrowstbel fllesy, 1EnNOHEN§ER120®6wes‘* th&m\maaCbeﬂfacﬂlﬂed in

appl i cation of thesf albauipacrRdecal 10Pa"ALLORS LiROURON

tested was put user that was ace tggle bei ng
pl aced A the niabdl efofl0q ﬂé&ﬁrﬁa@ﬁﬁgmanu§ﬁuﬁé/@ﬂns @@dﬂﬂﬁ&ﬁrﬁﬁﬁﬁ%ﬂﬂ%ﬁ) To

measure bact gri ah,papuhahkog, Pé'tﬁ:lm’aésﬁa%héﬁlﬁ){ng”%@f'&scdge arbnablln%tly

aer obi ocol | ect or placed at 2.30 neters fromtheflask, and slig
| oner than sBiR@ PRESRTiIANCEBESABIEEOLeE Graﬂ§ 5odb@ Ce T eicks in air at

10 a rate of 100 fhteanshpet Bhautestd/ mcAE andribatl Le@Hating
population was measured prior to implementing catalytic

15 combustion.

During tests 1 to 7, the composition under test was
introduced into a flask of the type shown in Figure 1,
said flask being provided with a catalytic combusticn
burner of the kind described in Figure 2.

20 Catalytic combustion was performed continuocusly for
25 minutes and then interrupted. Bacterial population
was then measured at regular time intervals starting from
the beginning of catalytic combustion, and then the
corresponding ED value was determined.

25 The solvent used in all of the compositions for
tests 1 to 7 was isopropyl alcchol at a concentration of
90% by volume in water.

It has been known for a long time that an
antibacterial substance can be diffused by catalytic

30 combustion. However, tests 2 to 4 serve to guantify the
corresponding antibacterial activity more precisely.

Initially, a first test or test 1 was performed to
determine the antibacterial activity of the solvent on
its own.

35 Test 1 was performed by introducing iscpropyl
alcohol only in the flask, under the operating mode

described above.



a trap such as a Petri dish containing agarose, enabling the bacteria
contained in the air to be recovered. In each of the tests, the initial
bacterial population was neasured prior to inplementiggnNgil

combustion. During tests 1 to 7, the conp8sition under ri{tjlest %akgﬁﬁﬁ ?roduced
into a flask of the type shown in Figure 1, said flask being provided with
a catal®tic conbustion burner of the kind described in Figure 2. 20

Cat al yti ¢ conbust iTdwe mspmr@mrmd teden cuousigy thors 25rsi nuéss and t hen

i nterrupted. r%?ge%lél Iedp heC%b 1 s gihen measured at regular time

I nterval s starting | nn| ng o cat alytic conbustion, and then the
correspondi ng ED @@KU@ @a§hﬂéﬁe @Mh@@Stzgcﬂkyﬁuﬂﬁﬁﬁﬁtkﬁ%@ﬁ$ﬁ BP} welihe

conposi tions pe@byw @3 3cbkld %o\fas.ra'l%‘é%r%@”ata'lféﬁ‘éﬂ @lga concentration of
90% by volume in water. It has been known for a long tine that an

antibact &rial subSh&nFEXIENTH ¥adiver §9&d By ves é]e;ﬁqllﬁ@oa%%%u%th%ﬁr However ,

tests 2 to 4aperve msqlamutfm lhe  corkesReRd rhantdbasdesi abzagtivity
nor e preC|seI¥ |ni c@NFVi‘J ffrst _test or t rmed to

st erf
det erni ne thé &8 FETHG: VA PSP IEhEVSH Ve rﬁh‘?fip ?¥e ‘8\Aﬁ”b§‘§ Test 1

was perforrredyléﬁstt@t)rodus@dtg;ulﬁmm eapygler almfmllmtny {imolde) fdask, under the
operating no descr|Qe% abov R Zoqﬁ‘ The nmeasurenents taken

during this eP§FﬁW§ﬁ UFép%é?Eh}éghtﬁnghrvg I %yiﬁﬁe %mb%ﬁYV% | shows

| ow desflfuct bueneff.ecti veness ED, wel | bel ow t he | ooked-for val ues of at

east 0.6, 5 The amy mumivaliue.han ER.403 1, Red AL el NOae 3Nkl t was

about 0.41. This neans that at npst
4 hours after the burner was lighted, after which it can

' be seen that the air became progressively recontaminated.
ED dropped to zerc after about 5 hours, which means that

15 the air in the vicinity of the diffuser had been
progressively recontaminated and had returned to its
initial bacterial population (Ng).

The results of test 1 indicate that isopropyl
alcohol deces indeed have some effect on microbial

20 contamination in the air, which effect is probably
restricted to the vicinity of the diffuser and is of very
short duration,

The minimum locoked-for objective to be achieved was
the destruction of at least three-quarters of the

25 bacteria initially present after a pericd of at least
24 hours had elapsed since the antibacterial composition
began to be diffused, and this corresponds to a looked-
for minimum value of ED of about 0.60, which value was
never reached in test 1.

30 The ED measured in test 2 for a composition
containing 1% by weight of essence of red thyme, i.e.
having at most 0.52% by weight of natural thymol, was
relatively low.

As indicated by curve II in Figure 5 which shows how

35 the measured values of destructive effectiveness varied
as a function of time during test 2, the maximum ED
reached, 23 hours after catalytic combustion had been



t he commonpl ace gerns in the air such a Rhodotorula rubra (yeasts),
Aspergillus niger, Pencillium(nolds) are destroyed 1 hour after |ighting
the catal ytic conmbustion 10 burner. Low antibacterial ;a§0ViMBE®RdguUed
for about 3 to 4 hours after the burner Mas lighted, after which it can be
seen that the air became progressively recontam nated. ED dropped to zero
after &Bbut 5 hours, which neans that 15 the air in the vicinity of the

di ffuser had Bt odfaSAvBry ez MR il eRFF SFRMPlast + @B uFhagted. | 8
initial bactedalg Aatd®zd:N;, ). The results of test | indi cate t hat

I sopropyl al cohol oes ] nde %t%\f/e one effect @ m cr.obi al

contam nation in t$RBHTINGM Ues Rt l?e%F?IEPBHEFB e
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Iooked-fgir obj ectlve to be ac %\;edlhvva}1 t he destrut i on g b Ieasg

t hr ee- quat t er® B thet 25" TEAET i %%IJS}“%IF% EEht “aF 1 3P4 BSFleddaf at

| east 24 hoursscthiad et apl dthes | anepddiiet ot iNbact es 1 &bhchyposnt the skegard t o be
di ffused, and _t oy el qg%g of about
0. 60, Whl ch \(} thdeSavva(hgé[}£ neve;wér;e—é ac>df'L estg‘il)érg%) éVISF:'HI{%%F}L‘Hasur eggl n test 2
for a conposidiimwersoriestinayrd Rhycorpaprd ofitdessemtye 68%r by thghel.i. e.
having at most 0. SRLUewel ol PindAHALIdY RbokalScorelat Lugly Tow As

indi cated by curve Il in Figure 5 which shows he measured val ues of
destructifve EFFEENN Hedd s RTINS IHQR d'r‘ﬁ’?ﬁ It‘q)‘?rea‘élhiﬁﬁgdt est 2, the

maxi mum ED reachelcl-, %Mrrﬁe@éﬁtﬂ{el&?ééﬂ\m’élcﬂam@tt@@t h@ﬁt?@aucliag
NOVEMBER 2006 rted,. was 52. 55 houryﬁbafter conbustion sta ted ED had

dropped to zé’s‘(‘}1 r‘?srfgqu‘?e B IRAREP O3 HRPT PTRECRRE ke

antibacterial activity of the composition over time; ED
dropped down to zero after 55 hours had elapsed and not
i5 after only 5 hours from the beginning of catalytic
combustion, as was the case in test 1.
This confirms the antibacterial activity of red
thyme essence, which activity is known in any event.
During tests 3 and 4, two compositions containing

20 respectively 0.2% and 1% by weight of 2-phenylphenol were
tested.

The curves of ED as a function of time that were
obtained, respectively referenced III {(test 3) and IV
(test 4) in Figure 5 are entirely comparable.

25 Multiplying the concentration of 2-phenylphenol in
the composition by 5 did not lead to any quantifiable
improvement in ED, either in terms of immediate
antibacterial activity (curative effect) or in terms of
remanent antibacterial activity (preventative effect].

30 Purthermore, although ED reached a maximum ED value
of about 0.7, thus enabling the number of bacteria to be
reduced by 80%, it can be seen that this effect occurred
very quickly, 3 hours after catalytic combustion was
started.

35 No remanent effect of the antibacterial activity was
discovered: in tests 3 and 4, the ED value fell back to
zero 8 hours after catalytic combustion had been started.



tests 1 and 2 shows that the presence of red thyne 5 essence in isopropyl
al cohol inproves the antibacterial activity of the conposition very

slightly: in the second test a naxinum qf, 70s of the haNGUEREERLeHNED 1 N
the air were destroyed as conpared Wthqgnly 60% in test 1. EI})\Aevté?{,)d]t he

m ni mum gal ues |l ooked for in the 10 context of the present invention were
not achi*dved. It should nevqfth l.ess he ob§§rve tha%.introd cing red thyne
essence in i sopropyt i EUHL %ﬂolgﬁégﬁﬁﬁﬁf M bRt VA Y aBtivity of the
conposi ti on awerpds ine;orED catrtopipeichgl @wphenyZlpierail et s S6ohplesehgd el apsed
and not 15 af ;Il_qyr I i t] stion,
as was the cé@?ﬁtﬁ éleas% . T%?r&sﬂ%(;gncg ir%\firréé{aﬁle a%@a%%?%% %%??\%?Fggof red
t hynme esse_nc@,ur\Mﬁ}thTeﬁ_ttéMTtWi@ k&mﬁr‘?ﬂwa}ny event. During tests 3 and 4,
two conpggsitions cl@t@drplg}g_lg%g %sé@ptﬂhvaqgf ”é%t?*%@é'?l 1@/&p¥‘mg¥lght of

as a

2- phenyl phenol were tested. The curves o unction of tine that

were obt ai né®MRassiddans disphed shichdsd 1in qanaaB)engaleve LeEge 4) in

2 Bhenyl phendl g e et o o a0t abl

- phenyl phenal, i n e, conposi tion did not |ead, any quantifiable
i npr ovenent ﬁ&qgﬂuaﬁtqﬁ§t¥9F§%¥QEFQﬁquﬁﬁﬁﬂ%ﬁ%ed%ﬁh%Téé?@rF%chc?ivity
(curative ef fedtde @f i 1 elumimf tdrmArenndAnt, ded ednlbastexiby

(prevenégtive %ﬁf%_%)kﬂﬁq:Furthernore%.althgﬁggzgqgr acheg a gaéinunlED
val ue ab8G 7Y (Hud 9 G 5 Ao P Pact@Frated H8"9r educed by
80% it can be sedrt tikatvery slidddlactt hete wnrtedaateryi ajui @kt yyiByhours after
ant | bact or Al SHRr e v et A ot Vi GRS ESIOHELOF Slapk el
back to zersughhddnas dfteeraicatial yihe oo bdzand cepcerbanetated
l'l'hEVENBERaéoggon as said combustion ceased. Furthermore,
15 recontamination takes place all the faster when only few
bacteria have been destroyed.
The insufficient antibacterial activity of the
compoaitions in tests 1 to 4 in terms of antibacterial
uge is corroborated by additional measurements performed
20 on the pathogenic bacteria used in standard tests (e.g.
those specified by AFNOR, the French Standards
Institution), where the measured values of ED were zZero.
Tests 1 to 4 thus illustrate what can be considered
as being the state of the art at the date of the present
25 invention.
The object locked for by the present invention has
been arbitrarily fixed at reducing the number of bacteria
initially present in the air of the enclosure to be
treated by at least 75%, with the expected value for
30 destructive effectiveness ED 24 hours after starting
catalytic combustion being at least 0.6 and preferably
greater than 0.7.
This object was indeed achieved under the conditions
of tests 5 to 8.
35 Test 5, was applied to a composition of the
invention comprising both 2-phenylphenol and red thyme



Consequently, the antibacterial activity of conpositions containing

2- phenyl phenol is conpletely wunsatisfactory conpared with the requirenents
needed to purify the air in an enclosure. 5 It can thusy: Oﬁqﬁﬁ kn
tests 1 to 4, the conpositions tested did¥bt in genera{Pgnab eBg épge
reduction to be achieved in the bacterial population. Although destructive
effecti vétess did indeed reach a value of 0.7 during tests 3 and 4, the
antibacterial BEPFIRAGYiIY FROSEVE RPOseRprsiond botwebdhtfof PoRd. |t

is very likely ddratoantd bact ef i fdx Bfmbrh Vo t¥s ﬁ@i@ié‘?dtlhﬁﬁ@ij zed around the
catal ytic conbustion_flask such that the air in the encl osure becane,
recontani nated as SoUvas’ st F tIMRish | DPER dset ¥ordhdrapFRrefisduring

aecont amanaErLoté&kﬁ_ﬁmcaH_rﬁébeirﬁ@ﬁt\ledlﬂ@_&flf Oﬁlwi%faﬁhibﬁcﬁléhh_ﬁ bake been
estroyed. e insufficient, antihacterial activity.of the .conpgsjfions in
tests 1 to %4 iM%t gt é;isficfécrt S i AT UEER | e RO OB AR gggdldf’f‘ig'onal
measur enent s perHis nerbfrah 1hepatdhogirer tlact®raet usBdcatadiandard tests
(e.g. those specified. AFNOR, the French Standards Institution) , where
the measured vail susg'_f were zero. Tests 1 to 4 thus illustrate what can
be considered as bdlerf tthecltantky clendmsttrates sunepubsenofandfle present 25

i nvention. The i r Lnyent i a bgen
arbitrarily fi x“g%%é%ée%ﬁ(%é%%byn%éﬁgé?rpo]feécgggc?%ﬁé{agé%%{P‘f?fﬁlg %F esent in
the air ofi® he Rgtvsiranqlo dexre candy NSHIY @1 F 5Bt vibe hexbhectrBect ed

val ue for 30 destymaiieye-&fifnd ivenossyFRL4edow s afferaghagting catalytic
conbustion being at | east 0.6 and preferably'qgreater than 0.7. This object

was i ndeed achi eved athd& W %he iddidi thonstadh sfatalyi @ cambygsion, RiAs
applied to a camgidd ot Hedthes value of 0.52 in test 2, whereas in

tests 3 and 4 it had already dropped to zero.

15 Test 5 also reveals a surprising and particularly
advantageous remanence phenomenon. Furthermore, the ED
value of the composition of test 5, as measured at
55 hours, was 0.8, which still corresponds to the
bacterial population being reduced by 84%, which is well

20 above the duration target which was set arbitrarily at
24 hours.

168 hours after the start of catalytic combustion,
the ED value of test 5 was still 0.4, i.e. a reduction of
60%.

25 It can be assumed that this remanence is the result
of rapid and intense antibacterial action throughout the
enitire volume of the treated enclosure.

Test 6 was performed with a composition of the
invention comprising 2-phenylphencl and synthetic thymol,

30 at respective concentrations by weight of 0.2% and of 1%.
The ED measurements taken over time are represented by
curve VI in Figure 6.

The maximum ED value achieved at 31 hours was 1.02
and again corresponds to the bacterial population being

35 reduced by more than 90%.

The results presented by test € are entirely
satisfactory with respect to the reguirements fixed by



i nvention conprising both 2-phenyl phenol and red thyme 13 17 NOVEMBER 2006
essence in respective concentrations by weight of 0.2% and of 1% (or a
maxi mum 0. 5% natural thymol). Curve V in Figure 6 shows {B3teNeRERS200Basur ed
during test 5 reached a maxi num val ue ofl41. 01, which means that 5 nore
than 90% of the bacteria were destroyed, and that this occurred 23 hours
after #te start of catalytic conbustion. Test 5 clearly denonstrates

surprising armde unesgrecired s Weerayt Hestemen tied tdnareress gilosameii@n 10

phenyl phenol r Q%er?ép !gﬁj I fromthe results of
previ ous tes?vs?\gz],%e%,éan . g:r oﬁl(r)&sJ “giéfqgu{iﬁlege?%%ﬁ eE'g'f catalytic
conbustion, ED rdautiey &tesfest, dhalqmgiity, 32 igyntdwt iz uihanebsvas  tests

3 and 4 it haQ13/d LAl RPeMA 1P ARI10uslen Teslextalso reveal s a surprising
and particularly advantageous remanence phenonenon. Furthernore, the ED

val ue of 5the conpdditi giefdraed B | RIGT dd HiBThdur st @& 8, which

still correspeRrds tixtt ke BaCHARIAs RN BHd DN baidg rediged by 84% which
is well 20 above the duration target. whjch was set arbitrarily at 24
hours. 168 hGOMBAARS b (IORG QHEALRSH Ji} & SintiusAias (1he EF%R ve of
test 5 was spirdvi@ukly it t@dtedrctdrah ©fin 68bc2 ity adre be assumed t hat

this remanence i s the r.esult tg_{ rcﬁgi dsar{rd i.rg nse anti bacterial action
t hr oughout t FEPCERSTAS 7B l?rFe YM%e 3% at%dd %ticl osure. Test 6 was per f or med

Wi th a eaonpositi oRegfuctimgy titrey entaromi tgongdr iagitnd i2+ipHe mHymivdndpzesdrsynt het i ¢
thymol, 30 2L, 51%%%‘3%96{:%ec%%%”tirrfﬁliu%%)% Weél’%htle%felo' % and of 1% The ED
measur enment s taken ovér tine are represen ed by~ curve in Figure 6. The
maxi mum ED vaingd bachtienied &ct3vitauraf wdee rooposition under test.

Thus, a very small quantity of thymol combined with 2-

phenylphenol makes it possible to obtain the looked-for
15 antibacterial activity under conditicons that are

advantageous in terms of cost of materials.

However, comparing tests 5 and 7 in which the
respective proportions of natural thymol and of
artificial thymol were both 0.5% by weight, shows that

20 the remanent effect is much more marked, and thus that
antibacterial activity is much better over time, when the
composition is made up using red thyme essence.

This reveals a new synergy provided by the
compogition of the invention, which synergy is probably

25 due to one or more of the compounds other than natural
thymol contained in red thyme essence.

It can thus be assumed that amongst said compounds,
carvacrol which is an isomer of thymeol and is alsoc known
as being an antibacterial agent, participates in this

30 second synergy.

In test 8, diffusion was performed differently. The
antibacterial composition under test comprised 0.2% by
weight of 2-phenylphenol and 1% by weight of red thyme
essence dissolved in water and it was introduced intec a

35 receptacle that was placed at the same position in the
room as the device that was used during previous tests 1

to 7. Thereafter, the receptacle was heated so as to



and again corresponds to the bacterial population being 35 reduced by nore
than 90% The results presented by test 6 are entirely satisfactory with
respect to the requirenents fixed by 14 11 NOVEMBER 2 ent ors.
Nevert hel ess, the remanence phenonenon ¥as |ess mar kgg%%gr@f%ﬁ%?ﬁ%url ng
test 5. During test 7, the quantity of synthetic thynol was hal ved conpared
wth tidt used in test 6. 5 Wth reference to curve VII in Figure 6, it can
be seen thatairsED v vesmpbs at hed én aesemﬁemeterecbywagabhethe t hose
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nmor e narkedAEﬂuhﬁmus that antibacterial activity is nmuch better over tine,
when the conposition .S de up using red th e This reveals a new
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After 4 hours, the antibacterial activity of the

composition containing 0.2% by weight of 2-phenylphenol
15 and 1% by weight of red thyme essence was considerably

higher when diffused by catalytic combustion than it was

in test 8, particularly given that diffusion in test 5

was continued for about one-fifth of the time that it was

continued in test 8, and the amount of =solvent wvaporized
20 was slightly less, being 12 grams (g) in test 5 and

13.1 g in test 8.

This demonstrates the existence of a third synergy
associating this antibacterial composition with the
particularly fine diffusion that is obtained by

25 vaporization using a catalytic combustion flask.

The data obtained during tests 1 to 8 is summarized
in the table below, in which the abbreviations "ess.",
“2-PP", "gynth." , and "*'" mean respectively: "red thyme
essence’, "2-phenylphencl", "synthetic thymol", and "not

30 measured",



30 second synergy. In test 8, diffusion was perforned differently. The

anti bacterial conposition under test conprised 0.2% by weight of

2- phenyl phenol and 1% by wei ght of red thg essence ¢H RIAIPARER 200t €r and
it was introduced into a 35 receptacle that was placed at the sane position
in the roomas the device that was used during previous tests 1 to 7.

Ther eaft®r, the receptacle was heated so as to 15 NOVEMBER 2006 **"

mai ntai n the conposition at a tenperature lying in the range 40C to 800 for
a,period of| ahours. BacigLlal popu al ) M dEaaly $0eBoboLs, |d i) and
then after diftus on 0 e conpositien undef test % using the sane
sanpl i ng techni ques asC@6P0§é§%@n1 to| 7238 $hown by|curve VI I 4i&8 ﬁi¢ure 6,
t he maxi num ED v Iue(gbgﬁlﬁggghg)tes1 8 was;0.63 and it was reached at 4
hours. Neverttretess Tt tan beassunedthat—better resut ts—_ 10 Tourdtave

been obtained 3 n_test SPWeHeMhYy a [ cobhositibiticont &nithd ailitdlelnore
ant i bacterlpl ;,ggeﬁt tolg t@gggey terrpbr@tyge /@‘tg 4 Q@ugg ht Ine. 0

ant i bact eri fat—act ~ttre———Conposttion tonta m Y0 2% y- Tt —of

2- phenyl phepnol3_ 15 anﬂoi@ﬁb@2méﬁbh1 o réd thyife &&séncéd viadl ¢ ns er ably
hi gher whenl diifu;ed bylgalﬁlyﬂc combusty on{thamgt [wag d rht<Pst 08

parti cul ar | y—grvemthat—drfftoston—Tmtest—5Twas—contTmued —forabout
one-fifth of the fime ¢hdd (2-RBs continfibd|id t¥st |8> ah8 bhe éhﬁbn& of
sol vent vapbrized 20 masl§lqgggly IesP, being 12 graﬁs (g) in fest 5 and
13.1 g in tEest- 8 Thr s denonstrares € EeXISIence a rnrrU‘SWTEWIBF“
associ ating tHi s pnti bRct®rfar? Ebrrpos tPofPwi t H--tor?e par ti%dt afl'y ¥i né
di ffusion tlhat is| obtained(&yneh.yapojization using a catal yti ¢ combusti on
f:l ask.

—o—

7 0.2% (2-PP) D.82 0.9 > 70 h *
+ 0.5% {synth.)
8 0.2% (2-PP) 0 0.83 at 55 h 0

+ 1% {ess.)

Comparing the ED values of tests 5 and 8 shows
clearly that diffusing an antibacterial composition of
5 the invention by means of a catalytic combusticn system
makes it possible to destroy more than 90% of the
bacteria present in the air, a rate that is never reached
using the method of diffusicn of test 8.
Surprisingly, this excellent antibacterial activity
10 presented by catalytic combustion diffusion associated
with the antibacterial composition of the present
invention presents an extremely advantageous remanent
effect. '
This remanent effect is particularly remarkable with
15 the antibacterial composition used in test 5 since 7 days
after the start of catalytic combustion ED was still
about 0.4, even though catalytic combustion had been
continued only for the very short duration of 25 minutes.
It can thus be seen that using a catalytic
20 combustion system to diffuse a composition associating in

particular 2-phenylphencl and thymcl at very low



The data obtained during tests 1 to 8 is sunnarized in the table below, in
whi ch the abbreviations 'less.”, "2-PP", "synth." , and "*" nean

respectively: "red thyne essence", "2-phenyl phenol 1 Ve |,
and "not 30 neasured”. 16 17 NOVEMBER 2gg6 Test Ant|'§§$%r|apﬁggﬂ§¥DED max
ED zero ED at conposition 23 h 168 h (% by weight) 1 solvent only 0 0.41 at
5ho0 *21%(ess.) 0.52 0.52 at 55 h 0 3 0.29 (2-PP) Q 0.68 at 8 h 0 4 1%
(2-PP) 0 0. APRASTEFRPLOES PPoy'e 29bP) IYapiniess éliéSSHO@ 2% paidh (ess.) 6
0.2% (2- PP) dbn3odit0oms 7bhéit Fs1¥aheyahl. éffe@tZ%e(2mBRhn@ 82 0.9 > 70 h +

vl o ot éiqsss@? R G OoBalhell nle ChrrrEEing RrbuTotRan Bren o

conpositionﬂﬁe &imémthmweﬁélbowbydméﬁns1oﬁ af cahabygt romposhtdnan syst em
makes |t po to d 9 f bacteria present in the
Uit seat ! e cRefehd8la o 8vhE +ifBoa o i rusi

air, a rate i ng -t of diffusion of test 8.
Surpr|S|neg, tmﬁhxﬁan%$$xwaeh@hbhesebeah acrieboyatt@ pyeseddicdompl

catalyt} ¢ CoEiiSld{ rgés:?eénw@@ 8538°batfdetth LhphBecpatl bacter i al

conposition o I nventi o dents an exirenel y advant ageous
r emanent ef&f@ﬁbﬂnﬁ@cmﬁa@@ﬁ@ugf pBdt $§U€§fﬂppéﬁl aerygiavsek aeetwot h 15

the antibactgy idle GOMROSHE:APoH§EH: ERst 85Ld5i 81 PRE XFfiBKS srahgkdkhe start
of catal ytic conbustion ED was Stil

1 for measuring and validating antibacterial activity of a
compound that makes contact.

Three plates with a determined Pseudomonas
aeruginosa count seeded thereon were placed respectively
close to, 50 cm away, and 1 m away from a flask of the

15 type shown in Figure 1 containing the same composition as
in test 5 and fitted with a catalytic combustion burner
of the kind described in Figure 2.

After the composition of test 5 had been diffused
for 30 minutes, a large reduction (specifically 89%)in

20 the Pseudomonas aeruginosa count was observed on the
plate situated close to the flask; this reduction
diminighed thereafter: it was 45% for the plate situated
at 50 c¢m and no more than 7% for the plate situated at
1 m.

25 Comparable results were obtained with the test
performed on Staphylococcus aureus, using the same
protocol as that described above for Pseudomonas
aeruginosa.

The reduction in the Staphylococcus aureus count was

30 94% for the plate situated close to the flask, 46% for
the plate at 50 cm, and 10% for the plate at 1 m.

These last two experiments show clearly that while
using only very small quantities of 2-phenylphencl and of
red thyme essence, significant antibacterial activity can

35 be obtained on two pathogenic micro-organisms even in the
absence ¢f any direct contact with the above-mentioned

composition, which microorganisms are also known for



about 0.4, even though catalytic conbustion had been continued only for the
very short duration of 25 mnutes. |t can thus be seen that using a

catal ytic 20 conbustion systemto diffuse a conpositiogqggﬁpﬁ' i I
particul ar 2-phenyl phenol and thynol at Jé%y low 17 IT EN&E%&%E%%M

concentrations by wei ght guarantees diffusion of said conpositions that is

fine af*effective, making it. possible not only to reduce the bacterij al
popul ati on oRevingh&ighng evedis fafl |XRes HhaTekitoh Gienieak apfpplysiens, 5

but al so prOﬁkgﬁ%kﬁﬁﬁﬁ@@yﬁédﬁéﬂwﬁﬂéﬁii@*&f&éﬁ%&”@%ﬁé&&kr%ﬁaﬂeﬁﬂat of
corroborated by additional analysis, perforned used athqgenlc bacteri a:
St aphy| ococcHErEHEESs I8FTSPddu naag aerifyi $is PareEeEed ofhahet B¢ ve

mcr gor gani slmi&ruﬂe@_si @;etr]tn@,AEI‘ﬂC@ﬁﬁwtad Lﬁs tmekfa)jrr e St tid r@:ﬁ]@wsmlaéj dati ngh
anti bacterial act.ivit a .conpound that, makes contact. Three plates wt

a deternﬁnedwﬁgggdé&ﬁﬁé a@%ﬂﬁﬁﬁﬂiﬁéf?ﬁﬁﬁﬁdSeeded t hereon were pl aced
respectively cl oFhaikodenbranranss ek the sawsyidaomeeaidl asktdfitheofl5 type
shown in Figure cont ai _ni t cQ i i s Iinhtest 5 and fitted
woha cat ar YPEc SoERRER SN A T e MR, P Eie 3t ARt e gure o Arter
t he conposi t ioreot itesors geathshermih friaded ey B0r mhuesenal dsuge

reduction (specitficall %4 qﬂggnqgﬁﬁ qg!@gf o) S
observed on Eﬁebglg gaéfgﬁé%%gjgﬁgg%bﬁgﬁ?he 1 ask;, %%#s re u%?%&ﬁgémyﬁ
di m ni shéd t har ehkt edr.i bukas B darinde i it RatdgooerigoIermand no

more than 7%hat tHEHR! 2l pyiddialed Rt rle M3,25 Conparable results were
obtained with the té&st erfaornmed on Staphyl ococcus aureus, using the sane
5%@r

protocol as that désédfi SERRE RASPRIRFR Y 1 2aFgIHH3A. Ei%e reducti on
i‘n the Staphyhoeatcds aw edmUiiotVasnly ordinary germs in the air

such as Rhodotorula rubra, Aspergillus niger, Pencillium,
15 but also pathogenic bacteria including Staphylococcus
aureus and Pseudomonas aeruginosa.

The invention thus presents the twofold advantage of
using only a small amount of active compound and thus of
diffusing an antibacterial composition that presents no

20 danger for the health of the user, with this being by
means of a surprising third synergy effect between the
antibacterial compesition and the method whereby it is
diffused.

This synergy effect appears to be even more marked

25 when red thyme essence is used.

The savings achieved by using small guantities of
active compounds are further improved by the method being
implemented relatively quickly.

Naturally, the present invention is not limited to

30 the embodiments described above and numercus changes and
modifications can be applied thereto without geing beyond
the domain of the invention.

In particular, the length of time for which the
compogition of the invention is diffused can be

35 increased, thereby making it possible to achieve the
maximum destructive effectiveness value ED more gquickly.



30 94% for the plate situated close to the flask, 46%for the plate at 50
cm and 10%for the plate at 1 m These |ast two experinents shOM/cIearIy
that while wusing only very small quantities of 2-phepy E gf red
thyme essence, significant antibacterial2activity can 3 be obtained on two
pat hogeni ¢ m cro-organi sns even in the absence of any direct contact with
t he abtve-nentioned conposition, which mcroorganisns are al so known for 18
NOVEMBER 2006 hamkngehhghele&elSeehsreﬁk&ﬂgncadm)uﬂuﬂﬁnnﬂb&ﬁubﬁﬂaﬁical
attack; resist. ,S.cl earl r eat t han th erns in
the air. |tc8a§°%étae8u888 Fﬁgtmfﬁxogh§?nﬁé SP§§ , |%HV?{E he air
of the encl bsurea ElgnmfdcahsoeﬁéeetbegnldeStm@pmmbéﬁusnnkguntmawﬁas t hat
Lhe anti backgr talnaChivbbrat 1nbf 2uaaIPOSHEN AR BA ol L diidiod of the
present inventiron on gérns containe an encl oslir'e to be
treat ed5is ereﬁse,nendohaytagaﬁhsﬁpﬂr@§s germs 10 in the air, but also
agai nst resistant pathogenic gerns that mght be present in the air. It is
t herefore possible to envisage using the invention to conbat not only
ordinary gerns in the air such as Rhodotorula rubra, Aspergillus niger,
Pencillium 15 but al so pat hogeni c bacteria including Staphylococcus aureus
and Pseudononas aerugi nosa. The invention thus presents the twofold

advant age of wusing only a small anount of active conpound and thus of

di ffusing an antibacterial conposition that presents no 20 danger for the
health of the user, with this being by neans of a surprising third synergy
ef fect between the antibacterial conposition and the nethod whereby it is
di ffused. This synergy effect appears to be even nore marked 25 when red
‘thyme essence is used. The savings achieved by using small quantities of



active conmpounds are further inproved by the nethod being inplenented
relatively quickly. Naturally, the present inventionis not limted to 30
t he enbodi nents descri bed above and numerous changes andz NweEfBIR 1009S can
be applied thereto without going beyond20the domain of the invention. In
particular, the length of tinme for which the conposition of the invention
is diffused can be 35 increased, thereby making it possible to achieve the
maxi num destructive effectiveness value ED nore quickly. 17 NOVEMBER 2006
s** Furthernore, it seens likely that the antibacterial conposition and the
met hod caiM®s present invention also have a significant effect against

m crobes, 1n particular in ternms of conbating fungi, including their
spores, 5 viruses, and bacterial spores. 20 11 NOVEMBER 2006 CLAIMS 1/ A
conposition for diffusion in the air of an enclosure to be treated to

conbat the bpctericmsesial medfon dbef@sionofnsahd anel exuren @dtIbsure
conposi tion conprising 2 phenyl phenol, thynol and a solvent, the .
2-phenyl pherfd? Panbredyedl tpeFABOAF sEBRVBACEAT3AI §OBEPFERE, 1ahdhEcdr zed

n that said,solyenl coTBLLSES L30T oBNboal £PUR! caRdriBLakhat said |
conposition contalins red thynme essence. 7K conposition according to claim
1, charact erplzetyliphendint tinem@l opod ta oxo byemie) ghhe o2 -Rhphedphphetol |ies
generally in the range 0.05%to 1% advantageously in the. range 0.1%to
0506 ant | S CHERAET y PSRl 15 LU dncE L RSB BBGFL| GHAbg CHEF gRESof
thymol lies generat! ¥aiA EBEveh@ngémBrQé%%tQsé%koéQYaBH%%%%qsbﬁd'&nthe range
0.2% to 2% and preferably in the range 0.5%to 1% 3/ A conposition

accordi ng tc-ledtai saldogompoehiiast eoinzad ns radhdthyne conpeinses a tota
proportion by weight of 2

2/ A composition according to claim 1, characterized in
that the proportion by weight of 2-phenylphencl lies
generally in the range 0.05% to 1%, advantageously in the
range 0.1% to 0.3%, and is preferably equal to 0.2%, and
the proportion by weight of thymol lies generally in the
range 0.05% to 5%, advantageously in the range 0.2% to

%, and preferably in the range 0.5% to 1%,

3/ A composition according te claim 1 or 2, characterized
in that it comprises a total proportion by weight of 2
phenylphenol plus thymol Iying in the range 0.1% to 5%,
and preferably in the range 0.2% to 1.2%.

4/ A composition according to any one of claims 1 to 3,
characterized in that it further contains one or more

other natural or synthetic fragrance materials.

5/ A method of combating bacteria contained in the air of
an enclosure to be treated, the method comprising a step
of diffusing an antibacterial composition into the air of
saild enclosure and being characterized in that the
composition according to any one of claims 1 to 4 is

heated 50 as to be diffused by vaporizing while hot.



phenyl phenol plus thynmol lying in the range 0.1%to 5% and preferably in
the range 0.2%to 1.2% 4/ A conposition according to any one of clains 1 to
3, characterized in that it further contains one or nond NOYEMBERZ0sal or
synthetic fragrance materials. 5/ A netfdbd of conbating bacteria contained
in the air of an enclosure to be treated, the nethod conprising a step of
diffusing an antibacterial conposition into the air of said enclosure and
bei ng characterized in that the conposition according to any one of clains
l1to4d4is heated so as to be diffused by vaporizing while hot. 21 1-1
NOVEMBER 2006 6/ A nethod of conbating bacteria contained in the air of an
enclosure to be treated, said nethod conprising a step of diffusing an

anti bacterial conposition into the air of said enclosure and being

char act eri ze®/ i & metdtods ifd conbapdRt thantdg sheansédisedasnt thdeadi fflused by
vaporizing while hot, Ld osi tion conpri si - phenyl.phenol , _.natural
and/ or syntﬁ%%i%n%gﬁé%rgaka %gggfﬁa&ﬁdhrﬁ§kﬁ iﬁéﬁ%ﬁp 8ﬁ8¥l§ﬁ gsfhfﬂé??c
thynol bei ngpflicisdusedg Bnsahdibsotyeidl cvighosittibat isabdteenPDSidf on
contains red thynme _essence. 7/ A nethod according to claim#6, characterized
in that saitRisbiapsdesegsprrdebeisgpFopiAcER tidAssl 18/ NathSBREd according to
claim6 or 7 rﬁ?ﬂ? terized.l t hat OPQIetel b L :

2-pheny|pheﬁg? |égﬁkgeﬁgrgﬁ?ge?ng?ﬁggBg%g% @35%&??8 %gxgggegh?%a%ously in
the range OvHbed dvdl.,3%e i@ndompopiefienabbypeigalg tO-th&¥%lmmxhol,he

proportion by weight of ,thynol [ies generally in the range 0.05%to 5%
advantageou§¥@tq%£?h%“?éﬂﬁes@p§g§F6C f@?mﬁ&qaﬁFgﬁbﬁ%%ﬂwe? 't hBer nge 0.5%to
1% 9/ A nethod, againGd® Apvene Oftigh@liM i dp LissShatacterdzed in
that said conposition conprises a total “proportion by weight of

2- phenyl pherfstlpirus tdiyholn |y $aid eonrargd il %arg Ens ared grivfes ably in

t he range O'ezso/é’é[nocel.' 2%

7/ A method according to claim 6, characterized in that

said solvent comprises isopropyl alcohol,

8/ A method according to claim 6 or 7, characterized in

that the proportion by weight of 2-phenylphencl lies
generally in the range 0.05% to 1%, advantageously in the
range 0.1% to 0.3%, and is preferably equal to 0.2%, and
the proportion by weight of thymol lies generally in the
range 0.05% to 5%, advantageously in the range 0.2% to
2%, and preferably in the range 0.5% to 1%.

9/ A method according to any one of claims 6 to 8,
characterized in that said composition comprises a total
proportion by weight of 2-phenylphencl plus thymol lying

in the range 0.1% to 5%, and preferably in the range 0.2% to 1.2%.

10/ A method according to any one of claims 6 to 9,
characterized in that said composition further contains one or more

other natural or synthetic fragrance materials.



10/ A method according to any one of clains 6 to 9, characterized in that
said conposition further contains one or nore other natural or synthetic
fragrance materials. 2 2 11 NOVEMBER 2006 11/ A net hod rapeQEMBERI2006NYy one
of claims 5 to 10, characterized in th said conposition is diffused by
means of a catalytic conbustion burner, the solvent being conbustible. 121
The use, for inplenenting the nethod of conbating bacteria according to any
one of clainms 5 to 11, of a flask to catalytic conbustion (2) containing a
conbusti bl e conposition (4) and receiving a catalytic conbustion burner (6)
on a collar (34) fixed to its neck (10), said burner (6) having a
substantially axial cavity (12) that is dowwardly open and that receives a

mesh (8) dipping in sajd conposition (4). 13/ use, according to claim12,
characteri zé&)i M f’l‘?&thoc{ HE- Cﬁ‘é’r‘g (8 %?%scé‘h‘f s‘?”'A ‘éf%Jcl‘Bgt gnFPa&py axi al
annul ar  gr oM dte r £X4€NEHNENERORMLRE d O S E 8GR (34X1%k ey By ner (6)

and separating an annul ar peripheral zone (14) supporting the catalyst
from a cat amgstisf péeaceptabitizomempuelidnrimmera thepseilyant dreione; and/ or
a channel (1%uor 3 teting the top portion (20) of the cavity (12)
receiving t KRS ?‘g} into communication with the atnosphere. 14/ A use
according to claim12 or 13, for conbating comonplace gerns in the air
such as Rhodotorula Rubra, Aspergillus niger, Pencilliumand pathogenic

bacteria i Ad/udihsy vSteapHid o dauvsieriass rEsdLtb rivh asomizat L@ nosa.

bacteria according to any one of claims 5 to 11, of a
flask to catalytic combustion (2) containing a
combustible compesition (4) and receiving a catalytic
combustion burner {6) on a collar (34) fixed to its neck
{10}, said burner (6} having a substantially axial cavity
{12) that i1s downwardly open and that receives a mesh (8)

dipping in sald composition (4).

13/ A use according to claim 12, characterized in that
the burner (6) presents:

¢ a substantially axial annular groove (22}
extending from the top surface (24) of the burner (6) and
separating an annular peripheral zone ({14} supporting the
catalyst from a catalyst-free central zone (16) forming a
vaporization zone; and/or

¢ a channel ({18);for putting the top portion (20) of
the cavity (12) receiving the wick (8} into communication

with the atmosphere.

14/ A use according to claim 12 or 13, for combating
commonplace germs in the air such as Rhodotorula Rubra,
Aspergillus niger, Pencillium and pathogenic bacteria

including Staphylococcus sureus and Pseudomonas

aeruglinosa.



