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Essential O | Soli'd-Conposiitions” Fiel'd of the invention é'g,@&g]r%@g

i nvent i W BEFRes to solid: conposi ti ons whichrel ease a P A% ai ni ng
at | east one essential oil when exposed to effective air flow. The
present invention also relates to me netihods of producing the solid

conposi tions; and to methods of disinfecting-airconditioning systens using
the sol.id conpositions. Background of the Inventiqon Tea tree oil is a
natural essential oil from Zsserdialddi t%ii@wm on%yrtenceae, especially
of Mel al eug.@eldTﬁath@qg%ghbnhaS ‘beenused as @ broad spectium topical .
antlseptlc‘TﬁF'WF"t‘ﬁ—ﬁ‘TU rs.” in t ecent Jti'mes, the anecdot.al evi dence’
as to the antimi ?ﬁwréﬁeléﬂ‘ifﬂi‘@&é‘?ndﬁ ates1q pelid Sopapgsitionsewhich paleaTR 2at-ed by
scientifi cve_pbﬁeaeﬁtalﬁﬂgfht%aﬁameemﬂnapoﬂ pliih, eﬁpéshze mﬁeafvecmson CF.
and leiy, ntim cr.obil ﬁ r?]ll cft Q d g lgo of the
essent i Fﬁf\a/tﬂrgﬁwcléwﬁ BP AR TOT9 4185 815?‘?1 ﬁ\ﬁ PragH y, 78,
264- 269 (199ﬁ')posmd¥ns @andstmme&dﬂs ﬁahlsmfectmg d%ardl’ebhmgas;ctté'msMang ey,

Suscept| bi ltfx ﬁa@ﬁscﬂlbhp resi stant Staphy occus aureaus to the

essenti-al euca_ ‘ternifolia, Jour “Antimcrobi al
Chenot hera and- Car son, -, Hammer, KA. and 20

Reiley, T.V. (19%% tréb aﬂai_@-'xﬁ@afa\rlewerﬂ{almef. _ereﬁéeadftﬁblcwgs Mel al euca
Alternifolia against Stre QC s spp. Journals Ant| m cr.ob

Cherot Her Mmefncepmsp@% Mglalepea Gl BesR QSRR & gpad

l n?USE rial spédkﬁrﬁﬁﬁfb i8] aait{se ﬁ&d’bi‘ hﬂﬁ‘eﬁﬁaﬂ gr 5. _Cﬁﬂr&ﬁn@tfmé@rth&?_ﬁrcsbor q
i nf ec |on an e RT e r
Heal th Or gaﬂ?eifeﬁﬂ?)ﬁvﬁme égéﬁe apPerfialPiicoy s Ble Bls0Rs beehrong.
Thi.s repor substabtinedd by atiediifltaevilenteogbueh exidermenteahsaimired imthendoor air

have been GRagtirtiadott i hahimtl, 3 ARRELSRlamAN SE T kor

efficiency di Scovere er nat L:ona
88/ 101¥ ( Commameads pﬁtfeoessmmigz} pllMelelewen Altgy zf,oém rfowesak Applied of a

G

bi oci dal CBHB&%idIb @ngg@a)m chrdd], ¥, ’ueeokgbxﬁlﬁbﬁfﬁ&fél air
condi tioning. s ste gf ur'e i nvgl ves..sol u g hkﬂ g the tea tree oil
in both et f*’&ﬁ \éﬁd &Fa Hﬁ?ﬁpﬁb “&ﬁf@l‘a W“(fe“i‘%fﬂ@t XSCaeTYS SBFéa tree -

Olhl b%/ gaseptle é‘a@ébﬁ&l 6kl @ﬁhMe&b@A&tenfzmmil ;oxgnahendmitgmgm The Pr oc eg ure |

t herefore ui res Q car oxi de carbon

di oxi de ga?%gfﬁqtﬁa 32‘]?4123‘5@5%3{18?@%0@“@& 'gjéagﬂﬂ?rgﬁélg éggur e rated

gun, hazses Reﬂdyo’i[‘ﬁér(lsaﬁbhamtm activity of the essential oil of Melaleuca Alternifolia
against Streptococcus spp Iournal of Antnmc:e al Chemotherapy 37: 1177-
1178. :

It is well recognis'ed that commercial, industrial and hospital air |
condltlomng ducting can be a major source of infection and re-infection i 1n

25  public and private buﬂdmgs The World Healt Orgamsabon (WHO)
reported its findings on this subject i in 1988. Thls Teport in brief stated that
biological air contanunents" in mdoor air have'been associated with half of all
absenteeism and reduced worker eff1c:1ency3d.1 covered in the report.

_ Internatlonal pubhcahon No. WO 8’8/10" "22 {Commonwealth

30 Industrial Gases Lid) descnbes the use of a bxccxdal ‘composition comprising
an oil of Melaleuca in d1s1nfect1ng air conch’a 1in
involves solubilising the- tea tree oil in both. e anol and carbon dioxide and
delivering the solubilised tea tree 011 by gase

conditioning ducting. The procedure therefo

s carbon dioxide into air
o quires a constant supply of
35 carbon dioxide by way of. carbon dioxide gas cy nders. Specialised |
" equipment such as a high pressure rated gun, hoses and other automatic -
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del.i very, _ %&sﬁare also required. In addition to the fact that this

procedurgﬂfggﬁﬁz%S'specialised equi prent and hi ghly trai nedrpepseryaé the - -
possi bl e hazards associated with the use of carbon dioxide in these
procedures are well docunented. A safer mand nore cost effective procedure 5
for disinfecting air conditioning systens is therefore desirable. The
positive effects of dispersing pleasant aromatic essential oil odours into
_publiiic_bui |4ii¥ETHiEPPsTus are dlsooequizkd. Geaddithattd the it Bdigal |iterature.

_ The. tradi tigm: I RGO knaGhi eV Bg. L hi's s by:the use of either electric
. diffusers c?ra‘s3 Eédlc n-d_ﬁguf\?vgrs ﬂeé%g&g¥%rgg%}rp I’B?‘i‘t %ﬂ@%@%&r%@%‘gﬁﬂsﬂlﬁbimelo .
burners. - APOSRPISHERR s RsEoRatad witkidbpiusl ofiaariia Hards mpBédent s are given
a choice ofprécedimesees welldddiBnshted OA %a2dlahay::N Lal. Haspital .- - _
W sconsin, " ﬁL]ur. a%&?br aerBancrﬁfj are edese é#é@ﬁn?ﬁ%@é“ﬁ%@é{gﬁ?cw Brs and’
t o gener al f{’)‘a WHHEFERE R conrBiisnrasysHems|is gaerefore deaireblnd anenity roons.
The Sloane 15 Kéiheepostive effebtswifalikpe 5"’“&{%5{,@@@4359%§@at- the use of
Hel i ot ropi ggofied biflu?? | i#e (gerf. ume,” has “signiticantly redu %lhess in
cancer patient s_.ﬁ’ﬂa'e e OUding ain,fwace eI Wl @escaibeddnitbe tedicabgul ar
use in hospieratars. nl b eraditiared d(anmmbﬂra]ir a&\l‘iﬁﬁr@?ﬁtﬂﬁgﬁé gyﬁﬁ h@@tg? eﬂﬁ}é? dt
denonstrat g i \ ' l,a.L use -of: Layender has been Tound to
lead tg le %@éﬁﬁ%ﬁ%ggw&ﬁﬁa@n&%ﬁw PR °Féf persed espentinhibr of |
hours ¥ eeﬁ?rr}ﬁrst_he Japan School of Medicine tthe. worker Sagano has report](ca]g
that the use of Aaths @i Iferjp&reqngﬁ-é/\ﬂo hel otk 1n the relaxalion of sta
and pat i enﬁt’ s.. | nternat i ona ﬁ(#lrl I Nes . gﬁ%@gﬁ%‘i%ﬁ H%?%&r%WeZe?al and
Airlines atdolGe igﬁgraﬁ?%ceéség pait (oix Vellepddemprial Boopitak Wiseonsne E:L avel
fatigue ammat2sal fregranegs athaingt éAnabrdd SQUPS the, Marri ot ain
- use gssent'i' roQ/jeilthgda rs.int t}e *obbépxz‘idra‘gglgll_pcl) sgg@dg‘?”t%eq Ec/’agﬁﬁeéﬁéy In all
of the-exa@ es ci ?egﬂlgﬁgb%mt?a% PRH t?%?ﬁ@d’sf!@ﬁnﬁygpmi rithe Slwanat ur al
essentiPal Keiteriug dnstitute i NevoYerk hht résordabthsthe ddsfa oqlmfﬂo% ot h0d38f
di sper si NnGr25H8 MKkt 19‘5#, e . .M the-need for electrical or
candl e or .ot her Slfg%e i ? h}s?%l'r %gn%%{%%}eﬁcfaét-.‘ie-ﬁ‘\’/_étht:?%?ﬁx‘ﬂ??él%ﬁésgant .
i nventors Ir?_é'\%‘dﬁﬁ\ﬂp ewdle aseptieloibbaeosswiiniregtiac nse ¢h daspRaliiar 0SCOpi ¢
essenti al 'chmj IUNn@@m’{mgﬂlﬁﬂ' W@@gld%ﬂyaﬁhtféﬂtgﬁaﬂ Qemonstrated a tendency
'to msoymia the use of lavender has been found?ﬁ;t’t_j._lead to less restlessness’
20  and an actual increase in the number of hours sleep.
et At the }apan School of Medicine the Worker Sagano has reported that
- the.use of natural fragrance will help both in the laxation of staff and
pgtlexl.ts. 5.§n.ternational Airlines as Virgin Airlings and New Zealand Airlines
| ?re using pu_';e essential oils to assist customers overcome travel fatigue and
25  jet lag. Iﬁtemational Hotel Groups as the MamottCham use essential oil
‘odours in the lobby areas of many of their hotels
| * Inall of the examples cited above tradi
the natural essential oil odours are employed;'
. method of dispersing essential oils which elimin
30 candle or other such diffusers. -
" Summary of the Invention

%

al methods of dispersing -
desirable to developa
s the need for electrical or

| The present inventors have now develgp‘e a solid composition
which reléases’ microscopic esséntial oil vapou when exposed to an effective
flow of gas such as that generated by an air con tioning system. When
35 placed in ai; (_:ondiiionin_gr ducts, solid composi of the present invention
release an essential oil vapour. In cases where th essential oil used in the




flow of gas such as that generated by an air conditioning system When 35
placed. in air condi'tioning ducts, solid conpositions of the resent .
i nventi o ¢ - an essent fj0|l vapour.. I n-‘cages wher e FGTAYIORTS; a1 o |
used in the - PCT/AU97/0071 '3 sol i d conposi ti-on“&xhi bits antin crobial
activity, such as tea tree oil, the soli @ conposi ions rel ease a germ cida
0|I'vapour These conpositions. therefore prov telatively safe and

i nexpensi ve neans for drspersrng essentlal -"a -gi ven environnment or

for di si nf etelihgompostiérripxhipiisrap ipierenia uch agterolrge @il yhein a
Cfirst aspecgora@eoﬁr @idnd 816 "'__I.@ger@mrfdaqeeﬁlaa Ay, OriedERThpb&fichsc! uding a

gum nat eri al tea tree oil“wherei.n the sol conpaosition. rel eases vapour
cont ai ni ng QI HPBiEieR. relm%%eﬁ%ee ‘IpEXRERSEYS Bieans £oF fisRestingas. The
gum mat er i aéssmymbexlarm angiven ieflviohaseitfdredr disiafeptimigaiir Bygdnflihgi d 10
I ncl udi prottel ns, polysaccharides (for exanp m crobi al pol ysaccharide
exudat e %%%ﬁydrat es and-‘cellul oses or m; s.thereof. In a preferred

embodi ment t he gAmauth yalm-‘e__; rzistrdsrseoctahe

' Zﬁgmg?(g?rpl e spgﬁl es | qn r?? g.{l?lsmrft ondr*-'

spi nosan - an@cmPgaitien mleaaeatv pane centainingtheds

primary gurrbﬁ@g;@{;é ﬁb%voﬂghsa f-ui t her preferred

i ncl ude kappa, nmodg: f racti ons of
preferr’¥d enmbodi rriﬁ? gtuﬁ'é AIRTA P@ﬁ’bﬂa?}’lﬂaﬁﬁ%

g(r) gf g(r) gbl ydh Péragailacd Qliﬁ&dﬂ:[g _':eﬁxsnpbg@gb@ia__i
an | non- soa o
From the I oBoisteidiltl Prdatps ) et ony g Aafl

mat eri al i ncl udesIraar;meﬁemadaémb&dﬂnem tit guex

bacterium s a@tﬁd%%m Qﬁregtg eﬁggw efsfﬁ

Xant han gum nor e pre erre

m xt ur etdof Grﬁswaﬁaﬁmeea% exarr@e@eaxyi:ewr'pm

and Xant hanCBHﬁHrﬂ&f@fn&bEMchélhﬂa%fﬂdLﬁh%@C P ,
corrpomhonﬁg; ﬁo concent at,i on of between:-2 and 10 wt % nore

€
preferably f9r 8 F@UECEP: /pnmary gum materials. -
In a further preferred embodiment th

iota or lambda fractions .or mixtures thereof

ventiompreddes asolidd
Uil RrageANd Belbay aceac

: Mwh&n expassdrioarof

'odl ment the carrageenans
r--e’s thereof. In another
asgified @ BUHrRnan.

ffir @farn Iér exicrstial v

/ ﬁ’? Iocus H%ean um derived
1Rreses &F BRI e he -gum
bréalning iesdmriagednénom a ,
__ %grfgm RF exudate may be
gum reteriar i ncludes a '
agsobeelranng codfguét bean gum

20 In another pref 3yy

25

of two or more matenals, lected from carage

Xanthan gum.

_r___xs, locust bean gum and-

e solid compositionata =
rably between 3 and 6

30 - . - Preferably, the gum material is pres
concentration of betv\_r_eerl 2 and 10 wt%, mor:
wit%. . o |

Ina further preferred. embodIment delom d water is used to prepare
~ the gum material solution. Preferably, the pH o}
35 material solution is in the: nge of 7 to Q.

1-% solution of the gum
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In a further preferred enbodi nent deionised water i's used to prepare the

gum mat eri al. .sol ution. Preferably. the pH of a 1% sol ution of-the- YUMo

mat eri al W22 F is in the range of 7 to 9. - WO 98/ 221BCT/AUY7/00716 :
PCT/ AUQ7/ 00716 4 The term "essential oil" when used herein enconpasses bot h
synthetic essential oils and naturally ogcurring essential oils.

Non-limting exanples of essential oils are oils of various fruits such as
appl e, cherry, pineapple and the like, oils of various woods such as cedar,
pi ne, bri ar and 5 Thetthem|“béeential bsl”o&haﬁausédlheféxﬁ\éﬁhﬁ as&&fﬁfthSUCh aSS
roses, i ol ettf&béggﬂ?#ﬁygeéﬁdﬁ gl S k iy & E?S Ot‘flgfrgﬂguz% baﬁg};glgce. -
such as pep er m nt y

" par achl or - bBXBBREES af afcassential %Maﬂemlmm‘iomﬁEMBathasl $a)hedsy, al cohol s,

al dehydes, ﬁie%ﬁale hRA RS Bke, bid¢ Bf V%SH?}N%CD) F@ gﬁla\% Ic@agr ﬁ»:lléﬁlf%b?

f ment the esse ts d
Cactivit e@%fﬁm”?m#wé‘w wEFS o Rerbish a6,tnies, viclats, tolumosbi ol s
activity i nflbwees anash@ma;muofnmgafra 1886es MBHT@s E@E}P’tgus peperm o

| avend CI tro
et SRRk DRl o Srncion ot bt st
preferred egenstahessentihboids sech naklatols, al@éh}&iéén’@étbﬁs @édpedbs,aatea tree 0:('
or a mxtu éﬁmgeﬂ;&,m(?ig ﬁrtgfq?%%%c oi |l .may be seI ect ed from one Or nore o

the group .consistin | avender,“ canonile, a |enon scented
oil (sdéh as the IéWnQJPIGIf@pedspémmmdnt\the ssszlgﬂmllbﬂ @dﬂ‘dﬁh\&ﬁ@@ru@%bmﬁsm ne.

ne.
2 uni que ang | oy, jogy o %ﬁ%?‘%?nﬁmggﬁﬁ*&%ﬁpﬁ@?émmbm‘? GRS have

d J.astin
found that * B&L}Bge?eﬁs Pg ; %ﬁ?ﬁntf%%ﬁhﬁalesiﬁapesm@mdBmﬂm, bepigesper mum

pet ersoni) driss cdpes,iresestdveratas, sibOnust e@*aqﬁ?ﬁi&t R%nﬂnsigge”eg réffb gg? m‘;‘gtes

| tsﬁe]c g(r)l fgecl)?rlgggié{’?%ﬁﬁg 5@% %&ﬁ&g@lﬁa??%{hﬁéoyr "fixative"” we mean a
conpondft whi ch gnda prajmedlenéxmhmomltrthmwsﬁrma@bzla@ a@l {¥Ridtfc 61l lor a KBS

fixative nqyeé)&l%q.l ex’éﬁ:?:ﬁré P%%Bpe group consi sting of nmusk ketone,
an

t
counarin, eugenol vani The natural hydrocarbon 30 conponen
eugenol is a prefEi ewmaticeil weay be stlestedafrommane or atore of the group

consisting of heliotropin, lavender, camomile, a lemon scented oil (such as
the oil of Leptospermum liversidgeil), sandalwood and j jasmine,
20 ~ The essential oil of the species Leptospermum Iiversidgeii has a
' unique and long lasting natural lemon odour. "_;_Ifhe present inventors have.
found that compared to other lemon scented sp‘écies (notably Leptospermum
petersoni) this species delivers the most pleasant of lemon odours and does
- so for the longest duration. : '

- 25 'In a further preferred embodiment, the sohd composition also
includes a fixative. By “fixative” we mean a component which prolongs the
evaporation rate of an aromatic oil. - - _

The fixative may be selected from the | group consisting of musk
ketone, coumarin, eugenol and vanillin. The natural hydrocarbon
30 component eugenol is a preferred fixative for fragrant materials.
o In the oil of Leptospermum liversidgei, eugenol is present in relatlvely
high amounts. This factor combined with the other constituents such as
' citronellal, alpha pinene, linalool and thymol work together to produce
naturally a long lasting pleasant lemon aroma. ‘The present inventors have
35 found that by combining the natural fixative elements present in the oil of
Leptospermum liversidei, unique and pleasant long lasting aromatic blends



In the oil of Leptospermum-liversidgei, eugenol is present in relativel Yy

hi gh anpbunts. This factor, conbl ned with thé ot'her constituents such as

ci t r oneMQ$82282ha pi nene, ‘final ool and thynmo! ~work t oge®kdfAYHEPHEduCce
natural ly a long |asting pleasant |enmon aronma. The present inventors have
35 .found that by combi ning: 1he natural sfixative el enments present in the
oi | of Leptospermumliversi del uni que and pl easant |l ong |l asting aromatic .
bl ends WD 98/ 22152 '

PCT/ AU97/ omwmngdavwdamg daanemdlerca@rba:amduded CHire fimighresldarooeh cathe

fini shed. %a@a@eglohas\eeﬁesem 365Ny Qe ﬁaax%ﬁige@ﬁmeaaa C&jfag rf];f?ﬁg%%g goe” of -

| avender or_ canmom exarrg re NonN-
of fragranteese AMPlas Pe NCBRPEREESE 41HE 60 .
enconpassese Medrperate@an sdlid’s uﬂy@dthp@enoarsefr@eeeb pakf] By IR prdden®i | 1S
present_in the solid corrposrtlon at a concentratlon of between and 20%
vl v, nérsérﬁyteé‘F‘é’Pably bet ween' 10 -and  15% v/ v.. The essential oil may be

sol ub:c lised by aPpefkrabin m?ssemmge pgesé.ﬂt 1n &c@nsoﬁd,lcemyotsfncanam cohol ?)r
a sur actant or .a.mxtpre ther _ t hano [ pan 2 0
(1 Sopr opy! SanEheon b BEERE Bho abe s HiDRLmBRBly BoritL 1o B

enbodi nentls%h(dvessent i al oil is solubilised: by .adm xture with a non-ionic

surfactant_whi chrallgys, 1'091;__-:.. ISR Snolh HRRADG F oLeg tree

oi | conposition era ant hoxyl at

nore phlef ead wmwthﬁmalcmhké &l a:wéactéﬂhew mapturestheaeaioxties lgodnk ( 2)

ol eyl ethemaylHp @th%%@rﬁogﬁﬁec&z Gl%ﬁf)?lﬁl@:bhbgV@ﬁipﬂan@"g_i%ﬂdﬂ%? a met hod of
sol ubi |'i m%gah ssential " oitt whi ch i ncl udes i) heating a

pr edet er m unt of an alcohol ethoxylate to a tenperature of between

25|[ err] Gh45[ err ]? a elfﬁm{e)d aﬁﬂe@gnmm}eeletsemamm 1gmbhrthh@éa blye esselnt ial
oi tot eat.e a ol et exelrre ISIn
essenti al rpbbt?%?/ atﬁpr’t]r? Eéu%aﬁwl;{é'ﬁqleﬁ atlig) %?(Eﬁ‘% W& B@gﬂffg&%&ﬁs in )
that 15 r emﬂvepghtmfataa ¢eesanil campositmnlmefmab%mdheusmiah&mms gitalcoholei ght
f h
ratio o 'htﬁﬂef}l Ié% ﬁl‘é‘:ge %fe?@%e ac Eodl Hﬁo leéﬁi etffehPite i@ eI ght

rati os of ess | eve oW ng
po yoxyethylene (2) oleyl ether.

In a second aspect the present mven‘uen ‘provides a method of
solubilising an essentlal 6il which includes _
20 i) heatinga predeterrmned amount of an alcohol ethoxylate to a
' between 25°C-45°C; and
:termmed amount of the essential 011 to the heated

temperature of.
ii) adding a pre
alcohol ethoxyl e
'The preferred : niethod of solub1hs1ng essen’ual oil provided by the

| nfageous in that it results in an essential oil solution
' te tea tree oil is relatively

an be achieved by following

- 25  present invention is ad
wherein the weight to. Welght ratio of surfacta_’
low.  Weight to weight- ratios of less than 1 to:
the solubilisation. method of the present i mven on. -

it ential oil solutxons are

30 preferable for the follow _:g reasons
i) High Welghtfto we1ght surfactant to

. give rise to solutions whmh are hazy, cloudy o
.opalescent solutions are generally not desuabl

_ low weight to weight surfactant to essentia} 01'

35  water to produce brig :

f;t_ial oil mixtures often

alescent. These cloudy or
ficommercial reasons. The
utions can be diluted with

q mgg Ination =
QbIRARAIMPE SRgrices dhet aate



‘the solubilisation nmethod of the present i nveni on. The | ow weight to weight
“surfactant to~essential™ oi't “solutions are 30 ‘preferable for the follow ng
reasons:wopshiigh wei ght ‘to wei ght surfactant to essenti alpamwAvsviostisr es
often give rise to solutions which are hazy, cloudy or opal escent. These
cl oudy or opal escent solutions are generﬁal 'y not desirable for comerci al
reasons. The | ow weight to weight surfactant to essential oil solutions can
be diluted with 35 water to produce bright clear solutions.

- PCT/-AU97/ 00716 61il)'m.)\CxlélEftﬁje?i hysl md&sgﬁa sﬁﬁ'é&ta@zft caHihRMifiie Sad nhibit the.

~broad spectrum ge Hi m{}l cacy an-essential oil such as _tea tree
TOiTT The | éRﬁ?hPﬁ‘egwlﬁ %ﬁﬁ%ﬂﬂn BFRETE FI rsuchesderittesilof bgat ural oil
- -as.-measur etowyr Hiatdagit Mriceann thei; hélo‘lhé e@@i@ﬁ@dﬂbf abfuadl 6MaSThedstabdsis. 5

In a further pr red enbo of the entlon the solid -

corrp05|t|oﬁ %a ‘idt%d d‘l&?TlB%llt s(c?onff k%‘? bRl Bed enbodi nent

the disg is a fIéinacﬁustimmb@pmd\mmbodlmmmmf;aeeemnnvannop,ﬂwrsfodrde and a

si de wal | f(‘:gpﬁ%csyl&gmt{}? %ffaaﬁféﬁto t he t:ap surface. Preferably, the
ace i

di anet er o op sur Iess an the di ameter of the 10 base
surface.-In a préarfusthes poekermsrembpdiment thegtise fea flat discusshepe withe wal |

to-the W dihhdseidhGrEbanene airfa&eaﬁ@asm mﬂecdzﬁletaﬁh ﬁa bkséguﬁasel 11.5.
For . exanple, a preferred di y tgavdg a sid hei qu mm and a
top surfacd0 Hhefop purfaesinPe ¢ Gameten of/ .t§ES§ adbar -

i nvent i@n deymefcdrofakamabesuifaye 15 the foll owi ng di rren5| ons: Base

Furt hor  pref or rodb SrBiEnt FoRdizent tii0q & Giheiaht of hesifiperall i ©

Pr ef er abl ythda nei d i ¢t iecuohference aifi the tbptswefane ihbetveees had andpl: 4015, ab@rs i s

equal 10 JbxhBRe MAMLORL AL LR AL IDLARL SN SEANCHroR A, bRadridess, than

62 degrees *5h her sol i
conposi ti osvrigee métfp(@mfarm@)tqf&wrm & dise of e pyrsendinyrntinten 0 5

and 5 ¥g. MH}? fof @i gm haxbﬁﬁe%@ﬂlb%r?édxm@%%'t'ons have a total weight
of between O. a%ases

ace: 250 mom
Top surface 210 mm
Height 40 mm.

- In a further preferred embochment the side wall is shaped in a
20 camber. Preferably, the angle of connection between the base and top
- surfaces is-equal to or less than 65 degrees and more preferably equal to or
- less than 62 degrees and 57 minutes. '
Ina further preferred embediment the. sohd composmons of the -
present mventmn have a total weight of between 0.5and 5 kg. More
25" preferably, the solid compositions have a total weight of between 0.9 and 3

The preferred dimensions of a disc f:1c"E ing to the present invention
provide an advantage in that a slow and even’ ffﬁsxon of natural oil from the

" disc occurs in the presence of air flow.
30 -« Ima third aspect the present mventlon vides a method of
preparing a solid composition which method i 1 : ' o

i) dissolving a gum materidl in'an aqu

ii}- heating the gum matenal solution :

 80°C and 95°C; = ’

35 ~ iii) admixing the heated gum matenal solution with an essen’ual

 oilfsurfactant solutmn and

%empera’mre of between
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- di sper si ngaré sest-e¢ife

- The preferred di nensions of a disc according to the present i nvention
“provide an advaritage in that_.a slow and even diffusion of natural oil from

the di sOVQ8¥ME2 in the presefice of air flow. I'n a“third FGFAYIHMBSpr esent -
i nvention provides a nethod of preparing a 30 solid conposition which

met hod includes i) dissolving:a gummaterial in an aqueous solution: ii)
heating the gum material solution to a tenperature of between 60[err]C and
95[err]C, iii) adnmixing the heated gum material solution with a tea tree 35

_oil/surfactant sbhuplasing tredad miR@rilutinhdoomestep ili) iggbacinegld.he admi xed
solution from st ﬁpwﬂl bé gggf&xgtamlagthe f)ré%{njt @%ﬁ% ée wfi‘%%sda tsp'ﬂiﬂ f-he

pr esent inventi on § and*.eos
ct@re BIeans’ éogdmenrsens ersomtimlilstne giypnenyirgperent ons of -

the preseme%ﬁatdoqﬁ seﬂoﬁseskmbyeaehsmﬂﬁb@banse@ ? é‘,e?w&dﬁm aiflucts by

unski | | ed ur so ssential oils._intot tream

Accor didhgl §on lﬁloannsappeoesseéﬁlesﬁ Pese%ssmésﬁﬁweowsseee ads Tatorehod of

- diffusing igatidhee oil into the at m)sphere whi ch met hod incl udes exposing a

solid corrp03|t|o |ncu Jg ter andt n3_}1.(9tree o(i' to an air

f1 ow such t hat t 11 yeg‘?vﬁ [md ggesgg dﬁ’re T BT T he tea

tree oil. #dthodof d1ffus1lng am gisehtnl eﬂ lntdt)ﬁrh atends plhieee sudlichl mﬂﬂnpdm tion is
exposed to, C

Gonai i ont g Ta p@i R B M%Pé%?gﬁhbﬂsﬁﬁ@%éﬁsﬁ&#ﬁﬁﬂ

conposia i oe@eahal b tprass@mﬂqvmeah ithat thieswlich euigesision asearwdpoest

ef fective E&i’t’%ﬁnﬁf tﬁb%s?ézﬂ?él' g air conditi on| ng systens. Unlike systens
described Int r|or art,, preferred conpositions of the present

i nvention do. not rmpyeﬁsﬁresosrs Pﬁ#@?‘ﬁbﬂ’@hﬁé’ eempps;rtw&ls EXPOSEE &M BR a3F
gaseous cafianby pmﬁxﬂg thd belid cefsdsedon om ah @it sommmxb@&adt gum di sc—

shaped conposi t A% Igﬁ\évggqﬁrlg@teaﬁgk %% lp{f&FﬁgﬁéPQa&?n?R ﬁlﬁgﬁdgﬁq i oni ng

constantly in th
duct i rip. Aprazedt ngquntxdn alsb qurovideas gieapletansl qost eéfertive veedrdsosl provi des a

et o o intelliBE U PEAAR oA Lo ERRT UL DS EURLHBEE D TR M g

i nhcl udes aci ng a®so onNlTn a he al'r con
syst em t headotheiprefenyed |cpnmvsﬁtm;nmf the pregemi inveatioal daandt rady omr ee oi |,

wher ein t h&lﬁBﬂPﬁﬁgtthQ@sse?itfaq%?lsuﬁﬂcbﬁb%ﬁg&s%buyéﬁfbﬁn &RA4d.NTRe the tea
tree oil whe an efrectjive f :
preferred non toxxc water-based gum 1sc-shaped compositions allow
20  germicidal oil vapour to dlffuse slowly and constantly in the presence of the
' air flow generated in air cond1t10mng ducting. _
Accordingly, in a fourth aspect the present invention provides a
method of disinfecting an air conditioning system which method includes
placing a solid composition in a duct of the air co_ndmomng system, the solid
25  composition including a: gum material and an essential oil which has
antimicrobial activity, Wherem the composmon releases vapour contamlng
the essential oil when exposed to an effective ﬂow of gas.
In a preferred embodiment, the essential oil is tea tree oil.
The term "air condmomng system" as used herein refers collectively -
30 to ducts, fans, filters, hurmdxflers coolers and other plant and equipment
assembled for air cond1tmnmg to parts of such systems

Detailed description of the Invention

In order that the nature of the present mventwn may be more clearly
understood preferred forms thereof will now be descnbed with reference to .
35 the following Examples '
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o nventlon t

of gas. 25 In a preferred embodi nent. the essential oil is tea
tree oil. The term"air conditioning systen as used herein fefers ~ =~
col | ect |W@I9§‘2%1§2 ducts, fans, filters, hunmidifiers, cool ePETARPTOPHEr pl ant
and equi pnment assenbl ed for air condrtronr ng to parts of such systens.
Det ai | ed description of the Invention 308 I'n order that the nature
of the present invention may be nore cl early understood preferred forms
thereof will now be descrl bed W|th reference to the foll ow ng Exanpl es.
WO 98/ 22152Example 1 PCT/ AU97/ 00716 8 .
Exanple 1 T ons In a preferred eénbodi ment “of the -
' é‘a?r_@@(ﬂ CofsfB Pébﬁé s—mapuf.act ured i n accordance with the 1'SO4730.
standard. Preferai @PTQfﬁﬁeﬂ@@@dlmeé@ ofjthe inveptmtheateadreeal igrade-

material . Tx%'ﬁheféctﬁ?eipﬁi 2e5rdHecW a1y BB stahdaf. | PRférably sthandar d tea
tree oil. In a referred glnb g i ment fhe tgﬁtree ﬁl‘;ﬁlrﬁfi\?nforns wth the
| SO 4738 stERySH SrS‘r maceytical gragednatepial. Teble LEryT al ues in
respect tz dha‘i‘ecil:dﬂi%@ﬂcs béas ISGlaﬁm@/stai}dam whctkedbll. 2n 2-1BobP reﬁ?ged bI ,

t er pi nen ues ater: t 0. an 0 e
Shove r o fabBRiER fer i Hee SRR GHA Pish e ISELE A g hedsplBla T
TEETEECH! hm'ﬂablprﬂabtreweﬁh mmapogemﬁmlueam raspeot to 1,8aliheol less tharhédd SO

St andard 47, f 9] 'S al S for
Australian %ng éﬁ%ﬂl?%ﬁ g@%’ "H{dr i}% @ﬁggﬁ{esag}%épﬁgﬁggeﬁ ?’gr nifolia.
Physi cdl0  preferghivi3®édte Cablewd shows resylts ef gap chepmaticeanalyss jor &vgel | ow

Cdour batéHes eﬁtﬂé/%mﬂréa TEESEEORI Brand phiiphadukSn) 2ANe2@a By Ges ¢/ 20
degrees C 0.885 - 0.906 Gravity Refractive Met hodl SO 280 | ndex
1.475 to 1.482 Opti cal Met hod SO 592

Table 1

15 The ISO Standard 4730 prescribes the following physical and component
details for Australian Single Distilled Tea Tree Oil - Oil of Melaleuca

Alternifolia.

Physical Liquid

State . _
Colour . Visually colourless to pale yellow
Odour . Typically Myristic |
Specific Method ISO 279 20 Degrees C/ZO degrees C 0.885 - 0.906
Gravity:

Refractive Method ISO 280

Index 1.475 to 1.482

Optical Method ISO 592

Rotation +5 degrees to +15 degrees

Solubility In 85% v/v Ethanol at 20 Degrees iC the Mlsc1b111ty should be
such that one volume of the 011 shall require not more than
two volumes of 85% ethanol to: ;grye a clear solution
This is tested in accordance}withii ISO Method 875

Flash Point  Penskey Martens Closed Cup IP ?;4
In typical Range 57 degrees C to 60 Degrees C

Fire Point Cleveland Open Cup IP 36-72 Degrees C.



"Rot ati on +5 degrees to +15. degrees Solubility In 85% v/v Ethanol at -
20 Degrees C the M scibility.should be such that one "vol ugg ot the oi T ™
shal | re\Yﬁ’i%”@ ¥4t nore than. t'wo vol unmes of 85%et hanol toggF&”%{H%@ -
solution This is tested. in accordance with | SO Met hod 875 Fl ash Poi nt
Penskey Martens C osed Cup 1P.34 In typi @&l Range 57 degrees C to:60
Degrees C Fire Poi nt d eveI and Open Cup I P 36-72 Degrees C WO
98/ 22152 : PCT/ AU97/ 00716 9 Tabl e
1 (contd) C(}‘r?&éﬁgr{fmnﬂ%re are 15 corrponents det erm ned by gas .
chr omat ogr aphi ¢ Range -‘anal'ysi's i ‘accordance™w't hnmet’hod SO o
7609- 1985 ti e oi I~
of ‘nel al euca gﬂq?ernl %legé%‘%h?F d 958{ St- anﬁmdﬁﬁ'ggg Kﬁoxﬁ%h%?g@ﬁ%el OW. - -
The corrponeﬁ?tailgéescrlbeén sisdacarsopdangedithopetiiod IS 7689G885which are
d obul ol and Viridifl Orﬁierﬁﬁ?ec?ﬁ’é:Be W@]geﬂéﬁﬁege‘iﬁﬂ(i'vé’afgeﬁﬁnbhﬁl Bf escri bed
dia 5 g |

ratlons i n genuine, oil of . pel:al guca a _and to be
"genui ne marker conponemeéa;_ &pa@gtgrm,f g%d) 4P 0 piangas ceﬁ"ese are

alternifolia)." Corfponelikted elow. The b%%ﬁ%ﬁtﬂé@ﬁﬁé&%@b@idﬂwene

1-6 Sabi ce T |

0. 5- 4ap:ap:? Eymene (Vm‘ﬁﬁereffef g%l%%jﬁﬁg eremd]eﬂuld aﬁldl 1rbc§ gglenene
10-28 Terpi nol ene . each_':, ﬁxp@nﬁntspﬁmm@srdly in the pres@tbed rstions in

al pha- Ter pi neol 1 TR gggﬂﬂﬁ@ﬁca altem@'i@ﬁﬁ@%ré‘@gﬁn% be .

(Viridifiorene,): 0.5-6.
"genu e_ marker components for tea tree oil (oil of melaleuca

altermfoha] "

Component ' -~ ISO 4730 Range %
alpha-Pinene 16
Sabinene . Trace - 3.5
alpha-Terpinene 5-13
Limonene N . 0.5-4
para-Cymene C 0.5-12
1,8 Cineole L 015
gamma-Terpinene = 10-28
Terpinolene ._ - 1.5-5
Terpene-4-ol ;':' * 30 plus
alpha-Terpineol = 1.5-8

- Aromadendrene Trace-7

0.5-6.5 .
_ Trace-8

Ledene (Viridifloren
delta-Cadinene
Globulol _ ~ Trace-3 .
Viridiflorol * Trace-1.5




d obul ol Trace-3 Viridiflorol Trace-1.5 WO 98/ 22152
- PCT7 AU97/00716 10 Table 2 Teéteeoh! Bfand Pharmaceutical Single Distilled,
Aust r al WeOesRas2Tree O (G of Melaleuca Aternifolia) BCUSUSUMNEZMT

VALUE % | SO 4730 STANDARD % Bat ch Nunber 1029 al pha- Pi nene

1.7 1- 6 Sabi nene 10 0.4 o

Trace- 3.5 al pha- Ter pi nene 9.7 N _ 5-13 Li nonene

1.0 0.5-4 par a- Cynene 2.7

0. 5-12 1, 8'Rahieczle 2.8 ..~ 0-15 gamma- Terp| nene .
- 720.9° ~10- 28 Terp| nol'ene " 3. 4

LS T e 0. P48 RAE Y P neo!
- ay g}.. gb‘?%ﬁ é)xstilled Aiis an Tea Tree
'2|'I‘ gce 7 Le&@bh%fWﬁﬁlﬁﬁFﬁf’é%?g ta 0.5-6.5 del ta_ cadi nene

1.1 5 Trace-8 G obuI oI ' 0.4
Trace- 3 Vi GOWMBGNENT . G[R?LUE_% ' = ISO 4730 1.5 BATCH 1021
al pha- Pi nene 2.4 o _ 1-6 SalSTeNBARD% = - 0.6
Trace-3.5 HaaN@hBergoss | 10.1 ... . 5-13 Linonene
1.0 R 0.5-4 par mene T 24 ' r
0.5-12 1, ssﬁhwnene 3 7Q/ - 1§é3g§mra Ter pi nene
20.8 alpha-Terpine 10- 28 Tegr9| noI ene . gl% _ o
1 5.5 pha-Terpinene ~ 7 |
3 Limonene - 1.0 _ . - 0.5-4
para-Cymene 2.7 0.5-12
- 1,8 Cineole ' 2.8 ' 0-15
gamma-Terpinene 20.9 ' 10-28
Terpinolene 3.4 . 1.5-5
Terpinen-4-ol  40.0 . 30 plus
alpha-Terpineol 2.5 1.5-8
Aromadenedrene 1.3 . Trace-7
Lendene (Viridiflorene) 1.1 ' 0.5-6.5
delta-cadinene 1.1 : Trace-8
Globulol 0.4 Trace-3
Viridiflorol 0.2 Trace-1.5
BATCH 1021
alpha-Pinene ... ... 24 ... . = - . 16 .
Sabinene 0.6 . - Trace-3.5
alpha-Terpinene -10.1 . 5-13
Limonene 1.0 - 0.5-4
para-Cymene 2.3 o o 0.5-12
, : 1,8 Cineole : 3.0 - . 0-15
. gamma-Terpinene 20.8 . 10-28
Terpinolene . 34 155
“Terpinen-4-ol 41.4 30 plus
“alpha-Terpineol 2.6 - - . 1.5-8
Aromadenedrene 1.1. -+ Trace-7
Lendene (Viridiflorene) 0.9° =~ - 0.5-8.5
delta-cadinene 0.9 "~ Trace-8
Globulol 0.3 . Trace-3

" Viridiflorod @~ 02. - . . Trace-1.5




Terp| nen-4-ol 41.4 30 plus al pha-Ter pi neol

276 "175-8 Aronmadenedr ene 1.1 ,
Tr ace- 7"‘(_%%52 (Viridifl orene) 0.9 0 0. 5 XETAYOZS: adi nene
0.9 Trace-8 d obul ol 0.3
Trace-3 Viridiflorol - - 0.2 11 oo Trace-1.5 WO
98/ 22152 L PCT/ AU97/ 00716 11

Exanple 2 Tea tree oil soli d conposition A carrageenan | ocust bean gum
mxtue is Jitasepled? whi ch. has been standardised.with the addition of

."_'_'_"approprl at epspls &PQ@I&PEM&%&%M&;QCS s0 5 it he m xture possesses th.e

foI | ow ng characrerrstrcs. Scosity, 400 to 60Q centipoi ses neasured as a
. 5% aqueous sol u%p@ﬁasﬂew@m@ﬁtbm aurRymiXture drseleptedowaieh hag baen 20

.6V0| utions s@&idéiﬁi’é&d%%‘é‘é&&hﬁ@h@f'a@@ headidcka R hatRIMsisgr ade.
The pH of the Carrageenan, t%@%sﬁh?bean um. m_xture Is ih the range 10

7-9% whén & g%xggp{ﬁpweégest VP8 cP_TaRlerSHeS). The particle size of
t he. conbi ne\ﬁsd@meﬂ AV0EOLBTD. Eentipuibed hksurden 98 3%uksus soieitidoham a250

. th t ater, than 14%
The oot st raahie TRrE bty Sotlinbdh ashblfiis.oF wHlR Sl WAL kooe
tester a scsbhnnlmhsat@r@t?ﬂdéf’me@@z{enﬁgmd% carrageenans are a m xture of

kappa and iota corppRAs AN ALAGahY REtst B g@hgﬁnﬁslé 14 the duaer si ng

t he carrageenan ocust "bean gum m xture and ting
gel ati APsat?-8% vheaa 1¥nsodeiondgf dhe Dypriuzesis THERUHER | ocust bean gum m xture

' SI fi rgt vet t ed ?Fh@pgrtﬂiléﬁﬁresdm%\/éohﬁb&bti%:' rrlfbctﬁlétlélﬁgcl@fthﬂ&lgré ga t reg
conf or ms: witt 19605 47 585 Wl B0 (ICREn [Peeoig) falvee Foniembatebs Brand |
iAusg ; ?laln ?n ol-tgkeishet @32?1! tBﬁﬁﬂMem‘he;gg(B) lsgeﬂgfhl a;ai 4He ﬁnﬁbgcui'@ kg Bﬁzmmé})/ and
the Ter pi nandb sy 20 pHES o Sxobe PR aotanb el st Thelsed 1 s
pol yoxy8t hydeerageehand ad a atikture dffi@pparinaciodatompomeat norikising types.
sufficient is avajfablged By ?ﬁ&t“@i béfs?né B Efﬁ‘ai e2anWid 1oERSt bean gum
mixture and then heatmg to gelatinisation is d
The carrageenian locust bean gum mix
dispersion with ethanol A mixture of pure tea
20 . made. The tea tree 011 is as described above af
. . The actual tea tree 011 used is TEETEEOH! Bra
Pharmaceutical Grade Wlth the following impo
§ cineole is in the range 2.2-2.5% and the Terp'
41%. e :
25 The _surfactan'tfused is po_lyoxyethyle 1€
is measured so that sufficient is available to so.

6nxsed water. _

e is first wetted to a1d

‘ee oil and surfactant is
_gonforms with ISO 473_0

| Australian Single Distilled
ant component values; the 1,
éne-4-ol in the range 39-

oleyl ether. The surfactant
biiise the tea tree oil. The

i gree C. The carefully
iiéu:tan’c and stirred

lsar. Sufficient de-ionised

> as is required. This

measured surfactant is heated approxima.tely
measured tea tree oil is poured into the heate
vigorously. The finished solution is bright a

_3_0'-' water is added to the surfactant—tea tree oil
bnght clear mixture is set aside. :

' The wetted carrageenan—locust bean
mixed with sufficient cold water. The water te

12 degrees C. The well dispersed carragéena

35  gradually heated with vigorous stirring to 90 de

mixture described abové is
;i'ature is no greater than
St bean gum mixture is

'S C. The mixture is held

at 90 degrees C for several minutes. The mixture:is allowed to cool to 70



measured surfactant is heated approximately 37 degree C. The careful ly
measured tea tree oil is poured into the heated surfactant and stirred =~ .~
Vi gor ouWIOP8221 f i ni'shed solution is bright and clear. REFAEPENTI6 .
de-ionised 30 water is added to the surfactant-tea tree oil mixture as is
required.. This bright clear mxture is et aside. The wetted

carrageenan-| ocust bean gum mi xture described above is mixed with
sufficient- cold water. The water tenperature i's no greater than 12 degrees
€C.: . The wel Degrexse.s&o tharccabmboamagaenastlobesrbegnngurnhintere i &hled theadual |y

"~ heated with v 9 d at” 90
degrees C. irggvers’ﬁ‘}rﬁdlﬁ"!i}'{ﬂtﬂ’quhﬁlﬁ Oﬂﬂg?‘ ﬁrggﬁ? sﬁmrfelDﬁ aé%?%yte%(gé?p{@
98#22152 coohng the mixed solution further. “The cool mixture is pmedmggmmmo 12 R

Degrees C. ‘F ofRR, efhe dtﬁ&?ﬁf@ﬂ:rh%’sﬁt}ﬁ%‘%ﬂe ﬁ&kgﬂ@&‘éél’}?‘as'as added the

tea tree ol ate"effect of rapidly

cool i ng t hé 1%3@We§iﬂﬁf{1§@i'?$ e esFﬁ’@ea(ﬂf?Wﬂ‘%m@i‘P §uplace apeaal eyl | y

Id nt? rutnbetoﬁraﬂtwms&es @E&ab maglﬂsem Hagurhe 5zrealcﬁ°hﬁd bgglonfas a 5
Istinctive

at.. di scus sh be I surface area of g
the top of 0fﬂé€§}8§8a§ P§3§Pé’?2ﬁ§bﬁ q'i et‘ﬁéi) %/fn ?‘é%g‘”atfea of the
- bot:t om of . siuefack fec faiablyaof fHecordet iof 110 mmnitlfsﬂgnlmttl(lsmteomhbﬁ of the :

di sous 10 Ligutl{ 458 eyl SLEIARIG Ssble pRBRO Lkl SpaboddoRatigt (i

ratio is n esséenti al he e
carefulQy preyidd asgradealt@mber prmuld@refegaldatsalﬂlehﬁm an*d1ffsxsmsr,1 ke$erabl e -

so-t hat eVgIhc%' xkrgﬂ'tgfa‘fﬁh Ji g&s%e& [ DI, hThQ‘inﬁEc‘tﬂfeS&ﬁfij ge- rﬁf)ﬁfdeﬁe' Di sc.

The m xture can : ‘8 m nute e Te ‘i DI scs so
formed ar eWath ddaminuges obhe dgapl rep&rs)-D ﬂﬁ e pRdocael di scs may
be .packed g sfepl e plastic 15 and furt her packed in recycl abl e

dboard Th ti th I ti t 4,
b0l yor apyl ene- pl MEOPCOTRBRE PopRns o ARs EF e BRCkR F Pt Bl h
densi t15 Pohyétfhythenpapkeabin mryctaide typibo2sd veriohs.chhe piusticlmaybeg matter is
d t hg f | T
used 0, " DpalTRRABEb Bl A0 S4B, Sorvfpplts kol asag M il e
Gel Disc mmﬁr@yﬂmmﬂ&dg ngbréensw Falyethylenarplastics wodp fepe and
packaged iﬁ?ﬁlfﬁ& N&‘E«;ﬂ@ﬁh xﬁxﬁttef‘xéiﬂéeﬂ ﬁf‘ﬂﬁ%ﬁnﬁf&%t&% 3 Iyﬁ\‘@ﬁfe X |nto an

roomair cLrcu 1 on e et ween nd, 45 days.
ai r_condi t T8 5 -z fﬁé iﬂlﬂa% Teaalrepdee @FC in this example contains 10% tea

. 20 tree oil. The Tea Tree Gel Disc in this example has a shelf life of 12 months
N wrapped and packaged. The tea Tree Gel Disc in this example has an
- unwrapped normal room air circulation life of between 30 and 45 days.
When installed into an air conditioning ducting this Tea Tree Gel
'D13c may have a life of between 7 and 10 days. The Gel Disc life in an air
.25 conditioning system is dependent on the systems air flow and air
' temperature. The tea tree gel disc -manufactured_in accordance with this
" method can be described as having low to very Iow syneresis.

, Exainple 3 :
30 . Tea tree oil solid composition

A carrageenan locust bean and xanthan gum mixture is selected
- which has been standardised with the correct addition of salts and
saccharides. "The carrageenan has a viscosity of 400 to 600 centipoises as
. ¢ ." measured in a 2.5% solution on a Brookfield RVT viscometer at 20
. 35 revolutlons per minute and solution heated to 70 degrees C. The pH of the
' -carrageenan-in-a 1% solution is between 7 and 9.. The total moisture of the



Disc may have a life of between 7 and 10 days. The CGel Disc life in an air
25 conditioning systemis dependent on the systems air- fl ow-and -ait:

t enper aP 8%221F2 tea tree gel disc manufactured-i.n accor RERAUIVAOMLG h| S
met hod can be described as having low to very | ow syneresis. Exanple 3 30
Tea tree oil solid conpositi-on A carrageggnan |ocust bean and xanthan gum
m xture is selected which has been standardised with the correct addition
of salts and saccharides. The carrageenan has a viscosity of 400 to 600
cent i poi sespcasdmaasm%d'rha canﬁoé%amtests fona gel ﬁrﬁigihldﬂl@lod tB\ZIZCmI 1510@ met er
at 20 35 r i dto 70 de The- - -

pH of the carrageenan I'n a. Ton l,s bet
noi st ure of2 EHxture. qﬁ@ay@ggmgg contammg kappa and iota L,omponent

PCT/ AU97/ O T "'t ith of
1800 to. 2pca :;*;’gé“é??‘é’s?%‘éa‘% i Bty BkER GRER AN x5ﬂ%§f’df9§5ms Eggoth ©

car i ageBnarit¥ (Q npix ‘érerﬁ)@taiﬁ‘flé léffwékﬁhﬁég&%ﬂﬁg weighed mintuedpeddadd i ot a

conmponent @ama@mwmomblasdm éz@n‘ﬂi o d@-%ﬁ‘i&é&' Whted. Sﬁ{eeﬁﬁ%rﬁ"i‘é‘t han
gum The 5 d. To this wel d

s 8 ende Iuresrﬁqg L{E%ﬁ:\l\el
mxture is %I‘H AR IR lé’n eﬁ‘ﬁﬁ ' :
wat er. The 12idegrees Cs Ehewayerds addeded that die final geldmivetungs cmntdi'n§l3 8%

f ?Tﬁ”cemﬁgiﬁ%?’?ﬁ% Ifits," ShE 3R & #Qﬁ%ffaheste&imaﬁ?ﬁﬂéggﬁ%%f s
gr aduag hawies ¢onstayy stigrjnge Ihe hanted mliecrtumashaidtat 80idegrens. C Tirglebeat ed
m xture ' S cBakthralstifindGef 6% gliéx esc%{lﬁggnt?cttﬁferﬂs '&%d@ﬁ{prﬁ%@%ﬁe& ant

mnutes. To this rqxtuelsa re-prepare
¢

sol uti on ofe%tReeidl rpurfastaphgelption ‘?ﬂﬁ-‘tfﬁﬂ?é!tfsm%w thiatsthedtmalagedslism | ess
than 10% vicentdastneckesoithan 0% Woaed tee ¢3! The maf@@ﬂtmcal St andar d

Material c formn tree oil surfactant
mxture is a&&‘&? §gﬂp?}e§§q§}§pgﬁﬁqq8pélsgqﬂfgfm W*&Ei\se(ﬁég 3Been cooled to 70
degree5 C. The nibitastea tree cdseffabtantshixtusdisantied foolvechyidrossibids ur t her 't
is then po AV rgped in accord
di sc speci ??@%@gﬁg Hirlgg\ésg%g Croggésago g&ggg,%ﬁg%,s Eéméﬁt‘é 5% éﬂ’gﬁ’w t h| n 30
mi nut es. TRESE §W§ﬂé06q0|0l)\fwdheb Hds thewpoudcearefdlyintohmbbea Tree
felelbr ([a)lbz g f g Eﬁ’dﬁﬂﬁ@ d%%féife‘a inactdbd AfleCwhadikt Spbéiiidafbls PAKGHsly udsemhghar! e

The moulds are released within 30 minutes. The gel discs are allowed to

Zp cool. Once cooled the Tea Tree Gel Discs may be packed in suitable plastic
film and packed in recyclable fibreboard. ' | '

The Tea Tree Gel Discs manufactured i m accordance with the method

- may have an air conditioning air diffusion life of between 7 and 10 days. The

Gel Discs so produced are bright, shiny and almost transparent. No colouring

25 aterial is used. The tea tree gel disc is manufactured in this manner can be.
described as having low syneresis. '

Example 4
Tea tree oil solid comgosxtmn , S :

30 o - In this example only pure kappa component type carrageenan from
the famﬂy Solieriaceae species Eucheuma cottamz is-used. Further, the
ethanol alcohol which is used to aid dispersion of the carrageenan is also co- |
used to solubilise the pharmaceutlcal grade tea :iree oil.. No surfactants are
used in this example. To the carrageenan as sele ted is added dextrose

35. monohydrate and maltodexterin with a dextros equivalent of between 17
and 21. The dry powder is carefully wetted Wltha proportion of the ethanol



The Tea Tree Gel Discs manufactured in accordance with the nethod may have
an air condltlonlng air diffusion Tifte of 'betweén 7 and 10 ‘days.” The Gel |
Di scs sWQRs2ed are brlght ~shiny and al nost- transpareHCTMﬂBﬂ@MM®ur|ng 25
material is used. The tea tree gel disc is nmanuf actured in this manner can
be described as having | ow syneresis. Eﬁ@nple_4 Tea tree oil solid
conposition 30 In this exanple only. e. kappa component type
carrageenan fron1the fan1|y Sollerlaceae- sp es Eucheuma cottonii is

used. | | th _.waeemwam? §ta@ﬁre0{)fthe o
- carrageenanis als ephar ca e tea
tree’ gl I, ‘?ﬁrf’%g:f Cﬁf‘%“&?‘" ﬁslézleﬁfﬁ%%ﬂi;é ? r;%ﬁ?ﬁ{a% gégg‘nan as
. select ed. i snimites: Thit salud wonkedyitr 2 éeg’e texteoled mixthreaisdext r ose

: | t 21 e th

o7 oport - on “SRelRL NG MRy of piBa e BB Bt "
m xed. Jo {Thestepdreail porfonmes Withakfid 4720 Standare - Thetmbgureipsigedre of 12
degree C._UigoiBuiy!IPhé Safld) B6oliidy BiixAAEN9 ?«eﬁ&o@ekﬁbi&fuw%bm@

m nut es. sol Uution i 0 70 degr.g L To cooled mxture is
added a pr@lﬁpfxr@ lscﬁcepefﬁree %tﬂ ] 1%91@9_ AP féﬁ?@&?edgpea'éows tree oil.
5 The teawithen ab/mbanbote

ea with o 18 '”'_"r’plean@ @LXDICE | S st:(rjred
VI gor Qus e h[a CQOL L ) er _nou
o Soar oa | Rt Tet At o) St Rlsty - 16 oy
W t hi n1a5 erpaoked tihesubtablelg

viousp '[lheq:l@eﬁe Di scs
removed. The,TeaqTcer B

10 b
packed in sui e plas Al cried g&{%g&h?h%%oawl asggy °
wr apped t eZherise tird gelidises ufectpeasking@us

Teg\Bee @mf@rﬁblﬁ rketﬂiérﬂ@dbox es.

The tea ”%Feageénddha"'&éré’éﬁaﬂ HHT8 il iBhad bSrfHBdIn -he%é@*:ﬂéé%%?ﬁ?&' ﬁﬁaHé' ght _
and cl ear and, have reaso afeghf § tea tree1 di sc
made in thal HhAARNRET I Comtent Ol alic % The

gished téd”iﬁ‘ee fgehdi%hgd tea

R e S
syneaebe sles@ibedtasnpl e 5

solid 15 Mﬁ@@ﬁldzdlxﬂa{f@ﬁsﬁ&%aﬂd&% a@gm __
tree gel di, sgg I S goog%rea e ahl, dlfg (o}
condi ti oni A B e ?89]3} & g
di scs can thhxscbxamplee&dasa‘eeitveae gahdv&lﬂtdnyser‘?he
having low to very low meresis.
20 Example 5

- Tea tree oil solid comp sztmn R

~Pure kappa cor lent carrageenan d from Eucheuma cotténniz'
No additional sal

18 wetted only with-

- was used in this exam'f ccharides were used. ‘The

ercial methylated spirits.

ed and admixed with COld
mixture was well -:dlspersed A pre-prepared

‘fgrade tea tree oil and ethanol was then added to

' mixture.. The proportlon of ethanol to tea tree

e was approxxmately 2 parts ethanol to 1 part

" weighted carrageenan
~ 25 The wetted kappa carrs eenan was thorough
~ water at 20 degrees C.:
" mixture of pharmaceut
the cold kappa carrage
~ oilin the pfe'-:prepared'_z:

30 ' tea tree oil. The complet mixture was stlrred mgorously and heated slowly’

" to 85 degrees C. The mlxtlire was kept at 85 degrees C for approximatley 45
i 'te‘d mixer cold Water W1th temperature of between

12 and 14 degrees C was! mtroduced into the! jacket as a cooling medium.

seconds By way of a jai

"-The mixture was rapldly cooled to below 70 degrees Cand poured directly
'35 ' into suitable moulds as viously described. “The’ moulds were released i in
- 12 minutes. The tea tr discs allowed to goo_l.___.'_I‘he Tea Tree gel discs




Tea tree oil solid conposition Pure kappa component carrageenan derived
fromEu ottonnii was used in this exanple. No addifl alts or
sacchar ﬂ:‘%g% % used. The wei ght ed carrageenanwas wetté’fﬁf’%@]’”&ﬂ‘ '
comrercial nmethylated spirits. 25 The wetted: kappa carrdgeenan was
t horoughl y nmi xed and adm xed"with cold Water ‘at 20 degrees C.The mi xture
was wel | dispersed. A pre-prepared m xture of phanrmaceutlcal grade tea
tree oil and ethanol was then added to the colg .carrageepan m xture.
The propor & éﬁﬁ’&mertfé’ntt@é‘eg @e?&?q‘ e qik Wé‘fa&?@be ¥Rure was
~_appr oXxi mat ebtal ar@&u@rﬂ@ocﬁﬂftaﬂ Qhaﬁt@r df PR TR ted !

m xture was_st.irr ddV' ng elg heat etf - sl oWl c? C. The
- -m xtur-e-waSTRERTSHt 8§ es& 1872 WPt e _%9"%%“5?3%@ it mo&”&vay of a
j acket ed. rrdxﬁnszonlldfevﬁtkatwnenw amdrp@rdatysr &hefy & buaeascrﬁnmaﬂs Iowdegrees C
was i nt odggﬁ {}to the jacket as a cool.ing medium The mixture was rapidly
cool ed 0 degrees C and poured direc '35 ‘into suitabl e noul ds
as- previ ously descrl bed.-: The noul ds were reI easedin 12 -minutes. The tea
‘tree gel ﬁkﬁﬁ&)}@d owed to cool. The Tea Tree gel discs . WD 98/22152

PCT/ AU97/ 00716 15 r[add n thi S, manner ‘cont ai-ned”15% tea tree oil v/v and
~were carri e82 BTl | 0i d mat t'er;zpf 5% The tea tree gel

di sc vvere packedfadx x&iﬂéeﬂﬁw kippa. ai[&@’ rﬁgmmr&rf dpeedaho have an

d |if f bet .

Gosor D0y e s*fl’dgiﬂe sPBrat By roRiha Flmd deatrone Bivle iR B e o A
dr yhmi xt ur ealfodedteint end katipas anduding Soditpmsa mfglsﬂgﬁeua;hbsaﬁ@ t oge: her

t ocus X : i extrin,
\glnd cati on? ?ﬁg%g&g& 13@%}5%[&7 g#{f}s&r g@o?g%é? E@Q%ﬁ)ﬂ %%téﬁ‘ clum sg}%t S is
careful Iy prepmight o %wmahgﬁxowﬂmims the final prepargienis A% This wei ght of
m xed hydr Bﬁ%'t'.lﬁ]é d W&‘é&‘@vﬁﬁ Biari gpmt S 18308y, {\ﬁ CyS figgp%éérdeld Solget ted

0 | 0

wi t h. et han m xture 1S, care serSeU-:ln- wat er of a
t enper 3 ur ¥aier ke femparRiuebefwypencg apd a heegress ir cThe mixiue is mixepdsket ed

vessel dWl th )Qﬂ@éié@&%kéél?@ﬂfﬂ&@%ﬁﬁﬂdﬁ&dﬂf?@lé&ﬁ 0f-bAid c@@ﬁﬁgldaphbﬁﬁaes'rhe .
enper at ur S EREL i FaRERIS e Fo 9F Mol e
sol ubi | i setemperature for 2 minutes. To this mixture is ;ed a surfactant solubilised
pharmaceutical grade tea tree oil mixture. The ted tree oil mixture is such
20  thatin the finished gel disc the tea tree oil cb tWﬂl be 10% v/v. The tea -
" tree oil surfactant mixture is added when the. ;;o_collc_;nc_l solution is at 65

o as _:_to._: minimise formation
j"éd into the rubber

es the mould can be

or 24 hours priorto

1y low syneresis. After
ed plastic film. The pl'_asﬁc
lable fibreboard for -
andthe tea tree gel discs
T The Tea Tree Gel

e rate of diffusion in

ys:' dependmg on air flow
d1sc made in this
te trée 011 dissipated in 168
urs: 18_ grams of tea tree oil

degrees C. The total mixture is stirred careful

of air bubbles. The cooling mixture is careful
moulds as previously described. Within 30 mi

25 released. The Tea Tree Gel Discs are left to c
packing. The gel discs made in this manner h

. 24 hours the tea tree gel discs are packed in s
film wrapped tea tree gel discs are placed mto

- storage and shipping. No colounng matter is
30. - have a pleasant opague creamy to. hght brown ok
Discs made in this way have very low syneres
 standard -air conditioning systemis may be 7 to
and temperature range. The net. welght of tea
‘manner is 900 grams each. The total volume

35 hoursis approxxmately 90 grams In the ﬁrst

is dissipated. This.is an approximate equl_va_le 0.75 grams per hour in a



pharmaceutical grade tea tree oil mxture. The tea tree oil mxture is such
20 ‘that i'n the finished gel disc the tea tree oil content will be 10% v/v.
The t eaMOr®&2t82| ‘surfactant nmixture is added when the hyBCEaUPTNILGOI Ut i on
is at 65 degrees C. The total mxture is stirred carefully so as to
mnimse formation of air bubbles. The gpoling ‘m xture is carefully poured
into the rubber noulds as previously described. Wthin 30 mnutes the nould
can be 25 ‘released. The Tea Tree Gel Discs are left to cool for 24 hours

prior to p@}?ﬁt@]galr}h@v gﬁhamxsca‘hmmberelmﬁdi $aﬁﬁﬁam%é pea\he ¥RpYrilmental -
' syneresi’s g a S _t.he te a}é 'Z‘(?S ackeg in selected
pl astic fd‘”fﬁ tﬂeesﬁ’rl g hergin 5 g p"ae‘i)‘3 dein B placed into =
. recycl abl eccbmdmtmimngdubungstorage and ‘shi ppl ng No col ouring matter i's .used.
~.and the tea tree gel discs 30 have a pl'easant; opaque creany to light
brown col our. The Tea Tree Gel Discs nade in th| s way have very |ow
syneresis. Examplaﬁe of diffusion in standard air conditioning systens nmay

be 7 to 107da¥sedSiend RYeRBerbslid Lo RRMISENDEr at ure range. The net wei ght
of tea treg gel 4l sc nade TN

% S 900 g é@&fﬁéih he_t ot al vol une
“of tea tree oil 4iGTIRSPBAN 1PCUSS BSBBW%S‘E#‘E“HGS.‘S&B%C ehpasbegRams. In
the fi rStt&énHQi:Hzﬁ?d-&?ﬂi f&f%a&lhtio@?oﬁdﬁ&ophhté suleh &sd pal dg%*}r%‘fg;"s an -
appr oxi ma ui val ent o s _p _

ool T ol e fhesbea et R e dRtistie S | o (ol ot ooty low yet as
per thH) experi rreh’tsa:losrtys&ﬂﬁtod@&cenhpdxshenmasmaiﬁngals%@fqﬁleousve inthe -

i sinfeCt ! BB o SABOLALAKUF HEL LML, SooRXaIloo TR Eeg) | and

| avender s osItron carrageenan
sel ected \Atmnhtmm veitin seludioaahetited do Dtdegrens caeddigm@m of appr oprl ate salts

and pol ysacchar | $88 ;19of 8. ChithUichdiORSASEHS o SltiHe TSP IR ALLEIGFS i o5

10 EFOSI 400 to 600 centi pol ses sure as a queous
sol ution of2aWBeBdkiteioduiten ofithe sHstwe s gmRasarethg at 20 revol utions per

m nut egmand W: th vak Lﬁamaleme@é eflthedcordb g @xﬁ@d ﬁﬁ&tﬁﬁﬁ@@ﬁeféfﬁlﬂ fdclf  the
Sol ut o oo (AR WbRe” Ilet [HeR 2b nibront” thE R Rioifite T .
conbi ned diliceshixiure us prefsrthyeﬂmsahh;l 1496h 'I‘Ihhgel Btrengt‘rhaflt}mxmré imer than
~ 250 mcr Onﬁet&&% 18 Phnd 21266 WbastP &05 be tester at solution strength of
2.5%. The carrageenans are a mixture of kappa and iota component
20 - containing types. ' : o
' * The carrageenan locust bean gum mlxture is first wetted to aid

dispersion with ethanol. A mixture of pure tea .t;.'g__ee oil, oil of Leptospermum
liversidgelii, oil of Lavendula angustifolia (Iaveri@ie?) and surfactant is made.
The tea tree oil is as already described and coniforms with ISO 4730. The

25 additional oils are pure as defined by the Australian Standards.

- ~ The surfactant used is polyoxyethylene {20) oleyl ether. The
surfactant is measured so that sufficient is ava: e to solubilise all the
essential oils described. :

The measured surfactant is heated to 3

f‘grees C. The measured
30 essential oils are poured into the heated surfactant and stirred vigorously.
" The finished solution is preferably bright and cle r Sufficient wateris
" added to the surfactant - essential oil mixture ' Quire'd. This bright highly
"fragrant mixture is set aside. ' ‘ S '
" The wetted carrageenan - locust bean g :_rmxture described above is
35 mixed with sufficient cold water. ‘The water temm: erature is no greater than

12 degrees C. The well dispersed carrageenan-locust bean gum mixture is.



the mxture is preferably less than 14% The gel strength of the 'm'xture is
between 1800 and 2200 neasured in a Kobe tester at solution strength of
2.5% THO B ¥geenans are a nixture of kappaand iota cd 0

contai ning types. The carrageenan |ocust bean gummixture is first wetted

to aid dispersion with ethanol. A mxtute of pure tea tree oil, oil of"
Lept ospermum | i versidgeli, -oil of Lavendula angustifolia (I avender) and
surfactant is. made, The tea tree oil is as al-ready described and conforns

with | SO sgsluatheheaed withivigeraus stirriss de 04lg a8 hadd atythishe

~Australi an+e°xhpeﬁh&w§forﬂéeeﬁlrrﬁﬁﬁita@t ThéQﬂu_dtﬁrdDﬁ' auaw@d iy kesterd(2P) ol eyl =
et her. Thedsurfa ag, stb f%éred so t hat ut cienti § avall (gfi% h_

sol ubi | i se“gBees 9dbRGPOEdFRTLaRReaRI0E RSt HeRD smdnPdyre s addsdithe is. -
heated to 8¥sedetipledh- Girfddtanteastived Bidis hassh ’tm_ném(até sifecteofpapidly i nto

t he heat ed oS ant. orously e finished solution is
prefera Iy uﬁﬁg%ﬁ "%Besgf““ ?‘gﬁtﬁ?lgnt wat e

“added to the surfactant -
essential oil ni Thereoded meyhineds potined itsoj Eght ; g’rm;ldﬁré"dueaauola& diapse is

set aside. ékafb ]er bed above
is 35 mxg‘%ﬁaﬁ ?‘?%?e § dh%&%?ﬁélﬁ \?&’gfqgr terrperazf1 re i S no '
gr eat er thl\-HWIT@ rdéé@s hﬁverh@em&uncat%bw%@awaﬁtag@émcw iBgan gum
mxture isg 1538 davs. : .
PCT/ AU97/ 00716 dual eated with rjgoyous stirrin 0 degrees C
and hel® at this %éﬁ‘%ﬁh&é“?@rar&@v&"é’im RiRguchgthe %FH? é‘?lﬁéseaﬁl owed to
cool to 70phegafeiavendee fiagearmeol ed carrageendi-] ocust bean gum mi xture is
added t he essentlal oil - surfactant solution: This has the inmediate
effect of rapidly 5 cooling the m xed sol utlon_ further The cool ed m xture
i s poured Extmpdei& abl e noul ds. The cool ed di'sts are packed in such a way
as to have f pped. *Unw apped di scs have been
found to F?a ‘ﬂtteé'hfe%eﬁfs d%ﬁ%&%‘?om ng cting lift up to 30 days.

10 15, . Wen iméhisiexampla: eustammadecing ehosmifgesrant perpntied ofl scs

rel ease a Ble3nRadte defctadado ﬂfa@%ﬁﬁxco@ﬁé&%ﬁé_ tfpéﬁfséfﬁhérf@estdsee oi |

sol id COngfé‘}lggsqy described, the fragrance will diffus

'-cu

to air conditioning ducting.
blended so that the chosen
fragrance is the most pcywerful'of_ all fragrances:present in the mixture. This

Firstly, the fragrant essential oils are selected

20

In this example the most dommant fragr 1ce is that of German
25 Camomile essential oil-derived from the spec1es 'Matrzcarza recutica.

- The method of preparation is similar to ier examples described

.. herein.

_. Example 9
30 Tea tree oil and sandalwood sohd comp_o_s_tmn .
In this example and by way of demonstrau on that a single essentxal
- oil fragrant note could be ach1eved by comblmng on]y one other essential oil
~ with the oil of Melaleuca alternifolia (tea tree 011) &s previously described. In
this example on]y the oil of Santalum album (sandalwood) was added to that
35 .of the tea tree oil.




15 In this exanple, custom made and chosen fragrant essenti al oiI

bl ends are sel ected, so that 'when incorporated wi t'h ‘pol'ysaccharides as"
previ ouWG98R2M8Y i bed, the fragrance will diffuse, into aPCTAIRBPYI6ONI Nng
ducting. Firstly, the fragrant -essential oils _'ar_e 'sel ected and bl ended so
that the chosen fragrance is the nost pqgerful -of all fragrances ,present
in the mxture. This 20 blend of essential oils is then sol ublllsed in a
sel ected vol ume of. pol yoxyethyl ene (20) ol eyl &ther. Thi's nmixture is then -
added to a pre- pV\&nhtn@hznmmh@(tlmﬁmaepbatruj eantinticwobialtebacteyistiospr i se

bot h kappa and i.ota £ carr ngna bea and ar in
“this exarrplgl %’ﬁ)ﬁdld Qg’ra“héggt 2 abom&? 59 fﬁ)‘%\‘lt e
essential  cif tederae/md ctandmm slmmly ;nmsnked akzﬂdtcvveaf ‘waredeb;aiancmseﬁ‘ﬂnd okt hod- of

t 30
oroPar o oy & B0t 180 RSN ARIRIGRR FBERISS 0
‘denonst Pat |gﬂnerﬁléy in egsaniiad. oelsmdmpﬁefumﬁry literageenas ﬂetieasecmte egsenitdii eved
o s on
The ol of Tougharum g arorgst 100 Hidbean
'IEDE%%ABB;/ 095%0%@519@# éﬁon ratet By way of cor%panson, an oil such ae Iavendef) :

nta e [ Oa um.anti m Cropl a

char acter | <6 Pt By iven 3 B e PRIheibrd 35 5P BABRBILE BT Bl B o i

and nyn$i t ial.odour of tea tree oil can be si rrply masked and over powered by

' 22ngg f\‘f\ggha: Soh'es"gfrfiS gang%% ﬂ%&“i’ﬂﬁ% orirﬁh§txtsr§ ergé%ﬂfﬂrﬁé@%% X%ﬂff}l&%t
ax{e)duathhzafmrsgﬁmhea«faonﬂadutbn mnttereof 100

| i terat ur e amountobpslyoryeidt yg@zﬁe
accordi ng tQyddue:d QQ@&Ieé%ﬁf}ét’BF@'oi@o \Sg J@%ridége’i‘}és&ﬁﬁﬁﬁxetdhﬁbﬁsn oi |

with a maxi pgum scor ation rate. of
conpar i son, HRﬂL}regl}EH’ %§u}tg€%ﬂ8€tﬂ %@t‘{;@?ﬁ&nﬁ% P?‘&&P‘tﬁ!lf)‘rber of 4, is

consi dgsed dexchi&ed. t Op note: essentlal 10. oil."The sandal wood tea tree oil

: nbi h I h | eyl
Cimer For oo uni | Thaiekiiengt BH:S 1B HroR BT LaBlacRORY RIFLAN AAEER) o'
conpl ex polwbananatailedsntdrwe ceodﬁmmatgrducting In_cucumstances where the a1r

sandalwood - tea tree’ _e;l_.;;:_sohd composition dis¢s may last for up to 30 day.
20 | | T :
' Example 10

‘Summary of test results from trials conducted iy air conditioning systems in
a hospital in New South Wales, Australia
The expenmenta] parameters for estabhshmg the broad spectrum
25 germicidal efficacy of theair diffused water gel tea tree oil solid

- compositions is descnbed below:
An air condrtromng ducting system w chosen in a major New Sou’rh
Wales Australia Pubhc Hospital, - : a
' This system operated on refngerated |
30 anomn CFC type. The air flow was variable to

- typically as cubic metres per minite. =
“The temperature range of the air flow
automatically controlled so that at ducting inspection points the air

the the refrigerant was of
nd was measured

temperature ranged between 11 degrees C an
"3 . . Specially adapted ease of access inspection ports wers installed at the .
selected air condltmm_ d '




efficacy ohobhtaid adlidvklsSehdiaber 406l teat

_then poured into a suitable nmould to forma disc. shape as previ ously 15
described. The unwrapped ‘di'scs SO produced can deliver a t _fragrance
when i nHOIVEH2 nto air conditioni ng ‘ducting. In ci rcunsf%ﬁ'zg@ &ﬂ@ﬁe t he .
air conditioning fans are operating (not necessarily the refrigeration) the
sandal wood - tea tree oil solid conposit®on discs.nmay |last for up to 30
day. 20 Exanple 10 Summary of test results fromtrials conducted in air
conditioning systens in a hospital in New South Wl es, Austral i a The
experimental par &nstingswithridestaal swe@yw-@qﬁ%a dpdworseparate Hogssmi ci dal
2 oIt ‘solid conpositions is .
described bel ow ai r, condi.1.. oni,n duc’c ste'!- was -chosen.i maj or
New South vl s Ry Retive Bt piihsbacSier zel Dbkt top Baliie Beror sttt
refrigerat esh &tbe o@lﬂﬁeéhmstﬂhadf eh de@r&nn@mﬂas’ebé eRtBler ne gabdisckGrtorfle. The

per i it ool dlschi? ﬁg}ﬁed“%?%é%??.féé%s‘é'méi' masurod and

automatical |y coﬂinstallabdnswnSt eanagoer thegd tivosiee drdeonil polidt s the: air

t enperat ur g g_g:]g,ee ;e@? 1 S
Specially a agt ease 0 ﬂla%%%%g%ﬁg%ebc%toﬁ%gngertggg{mre tﬁﬁggg??Ctdpnt the
sel ect ed aRrcEBRdse thationg Wil semgpositiopnyss pidpstream and one down & _

PCT/ AU97/ og%gﬁeg&@gﬁ;mn g@ud,ﬁlga}ﬂ cal geonmetry was selected in:two
separate floors- and ir, di ffused

nom as | ev |-evel tive
wat er ‘HeI' bl ocks T n’[oii?iﬁ%lj%?@ﬂsﬁﬁ’%r& pee ggtheéléggl:qor\gggﬁch anlged on

Ievsl ”3 dQﬁlth@r’ﬁde%ﬁﬂhbhﬁépé&xﬁﬁtoﬂj{a%%s?ﬁb@&|albo5e ‘pl acebo gel di tscts we:e
I NSt a e or co ns atl on ner a WO ea
T (OO IR B IS AL AL L0, P AP IBBNSY pbfBhel 00 | 22
i nspect i onTHecowidth,of sthetdw:tthngrfeofswcﬂugbmbﬁﬂemlt&pmswpprmpmtekyt 3&%xmmnd one
down a'rStreameg{éﬁd;ﬁu*g"‘gB&% @t!ihspahrg 1%9“11 _ectzonﬁ@ﬁ@%‘l@v&f’ﬁpos't'0”5

were placed on't or.. of eac :
15  were approximately the same as those on level 3.

_ The air flow mto the ducting selected __-:___a'd an airstream which has
been HEPA micro fﬂtered {(High Effxclency Partlculate Air Filtered).
The ducting systems on both level 3. and level 4 were carefully
sampled for both air and surface Imcroblologmal samples as per the
20 . accompanying table/s. :
' . The sampling’ was carried out by mdependent Air Quality Surveyor
using the most modern air and surface samphng ‘methods and equipment.
The sampling was further supermsed by a ‘qualified and practxsmg
microbiologist. - _ _
25 The solid composmons were produced by the method described i in

example 2 and were installed on level 3at1 inspection point approximately 1

bour after this initial sa' npling. | S
Further samphng'_was performed on me active sites described

as inspection points 1 and 2 on level 3 appr0x1 tély 21 hours later.

:"'of the first two solid

tion point 1, an addmonal

30 : Approx1mately, 72 hours after the inse
'compositions, which were only installed at in:
four solid composmons were installed on lg
Two solid compositions were mstall t: mspectmn point 1 on elther
side of the inspection port. Two solid comp 'ons_were installed at
'~ 35 inspection point 2 Ievel 3 on e1ther side of the mspectmn port-in floor of the
ducting. ‘ '




either side of the inspection port as described above. The width of the
“"ducting floor vias at point 1 level 3 approx 600 mm The width of the ' _
ducti | eWO 2822182 point 2 Ievel 3 was approxi mately 350 nﬂCThéJ%’mﬂMng roor
wi dt hs at identical inspeétiion points on level 4°15 were approximtely
the same as those on level 3.  The air fjgpw into the ducting selected had an
ai rstream whi ch has been HEPA nmicro filtered (-Hi gh Efficiency Particul ate
Air “Filtered).The ducting systens on both level 3 -and level 4 were

careful 'y sanpl ed‘Heodlsmicb_tmrcweamdnmfcmqmmcmﬂmdoz :er} dwxloxsmtdleszoas per
“t'he 20" acc%ﬂ any| ng table/s: The sanpling was:carrie ut by mdependent
Alr QJaI i t

and -equi prent .  Tierss Miprakn Wlfsampimgssu@mtak e @rivy ta 1qs¢allaﬁpacbfahd

_pr acti si ng , - %Pféi an?] gner e pr odcced
y the rret ag@ggﬂllgggﬁ{po% n‘c‘;ﬁ and wer & .?.ngta d on T'evel 3 at 1
|nspect$ onnpsiaﬂﬁtlapmféhe nzdcl&cgnai fﬁ@uwlsd eempositionsyingtalled asgworegearhr t her -

~sanpl i ng W?ﬁsﬁé%’t'fo?fﬁ@ﬁton the.:same active si tes"_'descrl bed as i nspect i on
points 1 and 2 on_level Rroxi.mat e 21 h .S, l.ater :
Appr oxi mat el y 72 ThGresulis Pgﬁ}l{lﬁifﬁ%éﬁé plipgashqw clear Fliothe| d:
ngp()s'tlf)ﬁ?lcrdﬁib | ugﬂraffmﬂ&: '_ffﬂtbtﬁﬂicbdompcm__ ction point 1, an id

addi ti onal four | d jconposi i ons, wer e, | . _Two' sol i
conposi ti ons vveri% AL HB A4 %ébg%’ﬂ?%ﬁ e glr%&fe%ﬁ&ur%l "Fe of the
i nspec1d on ppoitulaiflycignificartam 'allcontammaélamcﬁzat cenditforiifig duntimgdsi on

point 2 | e}ﬂ?b@g@?ﬁ%&@%& h¥le Ald Eé}ﬁtdtfbﬁpﬁﬁfﬂo?ﬂlego Fhd Hasfullt%%o% athe

duct i ng
PCT/ AU97/ ogrEpdenthamt0tifald an

appr oxi mat gkﬁoaqhe%h &t reﬁ'uf:ﬁBnMr&sr @Qh‘é&r%hﬁ%‘ﬂd IEPbén cWRESd FRjeRN Pprior
to installation first

- ns sanmpl i ngs were
t aken af t eB¥qater gmq PRA%E 18?3’&1%“8%“& H’éltézfgﬁﬁfé?lgqssftbﬁﬁl %@fbd conposi tions;
- instalisgd a1k 06 the) solnd coffip@sttamsl Was abpeedieted bpm t hese
samplings ghow &l.§8 ogrammes and mdlcated as ZO% thhm the first

ok 1t10n had air d1ffused

20 f the air flow ex1st1ng

within the system in a ) _ ' 168 hours.
- The results obf '

25 the table below

GRAM POSITIVE BACTERIA

| Bacillus cereus

| Bacillus subtilus

Corynebacterium spp
Micrococcus luteus -

Propxombactenum acnes )

Methicillin resistant Staphylococcus ).
aureus - '

Staphylococcus epide‘rir_-ﬁ

eyor usi ngithe nost nodern ai’r _-'f-and surface sanpling nmethods



m cr obi ol ogi.cal efficacy of the solid conpositions. The reduction in Fungal
“count within the first 21-24 hours was 10 parti.cularly nificant as-
fungal WOMBBMSRati on of air conditioning ducting:is of nﬁ?’yguém’ﬂ?éfn to
health and sanitation authorities. The results show a greater than 100 fold
reduction after 48 hours.In fact in thefirst 21 hour period the fungal
reduction was greater than 800 fold being reduced from greater than 3200

Co|0nyf rmnn T - IF‘EII\ } DRSS fhan4[fll_1l: The-it-at-a—af
di f fusi on Eﬁte&'b@o@ﬂslfdemm03| tions was|@ss-prasdi cted by smal |- scal e
T experiment 2 r & ng. q, _ __wlT hl n the T rst 24 hours ---20%--
“in second ] ; 01 \ : S
Thereaf.terEMeeob@dteraém@efxést on Was. at @rmund 10%| n each 24 hour perfi,od . .

n had air diffused 20

and reducing,so. tha .the total solid co LT 0
N t h| nt H })te Dl | nnL ng rl“r-f| na by TBv ac ;"'-"nn n'F £ ha :n_n: Ll OV QVI efl ng :
W thin t E}Bl&ihpnemnpala od of bet weejﬂlomo 188 hours. The results

obt ai ned Jfxo the frials above, are turthef coniirmation of the well
publ i shed-% ' L+ H— 5 R
Concent r Pwiﬂimﬁompﬁﬁﬂaan Tea Tree oi I050r "SOrre organi sm as -per 25| the

tabl e beljou POSI Tl VE BACTERI A ' - M C% Baci Il us cereug
0_ 3 Baci | @E‘?@SC ] Oﬂz-g :?h /I (‘nx umhar\f QI"J Wl crr}p
0.2-03 M CFUN@ICAND NMS MIC%. 2.0.3. Pr opi oni bact eri um
acnes '

0.5 Methicillin resistant, Stah[ococcus 0.2-0.
aureus St a%-&@il-‘&l&s\,ﬂ S si-derri-s '5 ?8 el p y WD-98/ 22152 —
PCT/ AW?/ﬁOﬂEpﬁgﬂluEﬂeeumcoccus faecal i s} 0. 0.5-0. 75 GRAM NEGATI VE
BACTERI A cter aerogenes | : 0 3 Eschericia coli

0.2 K ehy it B HEIAR] 619

0. 2-0. 3 {Piryrosporum ovales -

oo o

UJ vuryaT I 9

Trychophyton mentagropbytes

Trychophyton rubrum

Example 11

Summary of test results from tnals conducted in azr conditioning svstem in
a public hospital in New South Wales, Austraha _ '
5 Samphng performed by Air Quahty Servxces Pty Ltd and

Microbioclogical examination of the samples performed by Biotech
Laboratories Pty Ltd Queensland |
Test Area _
‘Air conditioning air ductmg system. The System comprises stralght
10 ducting with two in - place inspection pomts at : pprox1mately 25 metres

apart
Air Supply

The system is refrigerated and works on onstant supply 24 hours 7
days per week. The air is HEPA filtered.
15 Microbijological Sampling

Sampling for airborne bacteria, au'borne fungi and mould, surface
‘bacteria and surface yeast and mould was perfermed by sterile swab and
automatic air sampling apparatus. -

20 .




Pseudononas puti da 0.5 Serratl a nmarcescens _
0.2-0.3 FUNG AND YEASTS "MC% AspergiTras niger— — T
0.3-0. 4WRPpH22352 | us flavus. 0. 4-0.5 Candi dZCXIAIOTQPT6

0.2 Piryrosporum oval es R 0.2 Trychophyt on nent agr ophyt es

0. 3-0.4 Trychophyton rubrum _ 272 1.0 Exanple 11 Summary of test
results fromtrials conducted in air conditioning systemin a public

hospital in New South Wl es,. ‘Australia 5 - Sanpling performed by Air

Qual i ty Ser3olibCoRinositicn Jed Tyee QibGel Disaral .exam nation of the sanples

Conditfoni ng ai . S 38%@2!‘3%@%‘*‘5%%5@%5@%%.sfﬁsc;rf?‘% B Guciing

with two i mmeths @qrﬂp@ dothxamplei 5t T wat eaghowith artotal magssOfrﬁt.Zr]eéogrpmst Air-

Suppl.y The t ?ib‘iln hours 7
days per \ABVZ{I% @ ﬁgéglalré sl %&?@E?H? er eéé‘”fﬁév&&&xﬁ%%&ﬁfb% ﬁgg{ﬂ%arrgl ing

Sanpl i n§ f(ﬁonﬁlilmwhﬁtdéﬁ was 320%¥ne fungi~ and roul d ‘surface bacteria
- and surfacgayﬁgﬁhgq@gcgmgd was perfornmed by sterile swab and automatic air
sanpl i ng appar at 8/ 22152

PCT/ AU97/ 00716 > Sesppleg vz%ﬁﬁ qpalﬁr#%gl#ﬁlé@gdhe gel diggss Jhesgel djscs B
conposi t i ongeffedinstdiledl ditisdr 318 of me)mstpednen Gatch agd phaddiediretiipdndbscr i bed

in Exanple |n a hot mass-of 2.2 kilograms were placed at
each i nspeéfc?(f \Hgﬁﬁfrc%% W%ﬂd ﬁﬁ%l lised tea tree oil 5 content in
each géDb dlm 12%/v. Sanpling Procedure -

: Both surface and airborne bacteria levels tested were shown to be so

insignificant as unnecessary to be reported in these results.
Surface Yeast and Mould and Airborne Fungi and Mould

These tests indicated very high mlcrobxological ccntamination.




Sanpl es were taken prior to installing the gel discs. The gel discs were
I .nst al I ed, &l side of the inspection hatch and pl'aced giiachly. on the
fl oor tq.?ézgfé condi tioning ducting. 10 Bacteria Bot hggi‘ﬁ}%@éoﬁﬂd '
ai r bor ne bacteria |l evels tested were shown to be so insignificant as
unnecessary to be reported in these res83s. Surface Yeast and Muuld and

Ai rborne Fungi and Mul d These tests indicat ed very hi gh m cr obi oI ogi cal
cont am nat i on. W 98/ 22152

PCT/ AU97/ 00716 23 RESULTS Dat e 05/11/96 . 06/11/ 96 13/ 11/ 96
19/11/96 5 RESULTS =~  SURFACE" YEAST“AND"MOULD CFU/cm LEVEL 3°

24 Hour Result — ~ 'Final Result ACCESS PO'NT 1° Terrp/ C 12 Tenp/C 20°

Tenp/ C-15 - Tenp/-C -13.-Agai nst -Fl-ow- 44 . e : - 160 - 20
Wth Flow Date . @/96 ' : 138111% Hateli1/86 >
1200 4 A o mEArE TRk LD, O <4

< 4 <4 ACCESS PO . ~ ' 12

8 15 Wth EEVEL3 : 8 24 HourResuk _M@E_t

<4

S Aﬁ%ﬁ%%&‘ﬁuﬁamaﬁ%ﬂ%ﬁéﬁ%% n BPREAES R 2aga nst

Fl ow 156gainst Flowsq <50 3 <5018/ t h Fl owt0 100
150 <9@Qh Flow 100 253 ACCESS ngNT 2 Agaj_(mst Fl 0W3 150 50
<50 - Wth Fl ow >50 The

tea tré¥ mﬁa id corrpomtﬂﬁ%owere"fnstal | ed ﬁﬁ 5/ 11/96<(4after 30
initial sanpkeshtaken). These resul t s<gahow signk#i cant suxijace yeast and
nould at the start of the trial. The 24 hour reduction (as neasured on

ACCESS POINT 2 Lo
. Against Flow >1200 <4 12 8
15  With Flow 16 8 8 4
Hatch <4 <4 <4 <4

Hatch <4 16 <4 <4

AIRBORNE FUNGI AND MOULD CFU/cm

20

" ACCESS POINT 1 S S
Against Flow 150 50 <50 <50
With Flow - 00 150 . <80 100

25 ACCESS POINT 2 |
~ Against Flow 150 50 >.<50 <50
With Flow <50 200 >50

The tea tree oil solid compositions wéféinstalled on 5/11/96 (aft’er

- 30 initial samples taken). These results show s1g___ f1cant surface yeast and
mould at the start of the trial. The 24 hour red: t_:tmn {as measured on
6/11/96) of the greater than 1200 CFU values 1nd1cate the efficacy of the solid
tea tree oil gel discs. The final 14 day results! fuxf;her indicate this efficacy.

‘Airborne Fungi and Mould can be describ

.35 statistical reduction is observed '-

bed as insignificant levels. A




6/ 11/ 96) of the greater than 1200 CFU val ues indicate the efficacy of the

“soli'd 'tea tree oil gel"di's¢s. The final 14 -day results further indicate. .

this ef WQ32ISA r bor ne Fungi and Moul d can be descri bed P&I/AUII0Y6f i cant

|l evels. A 35 statistical reduction is observed. WD 98/ 22152

PCT/ AU97/ 00716 24 Exanple 12 Test condipgons and results obtained from

trials conducted in a major public Bowing Cub in Northern New South WAl es

- Australia. Sanpling perforned byAir Quality Services Pty Ltd and 5

M crobi ol o@imam Mn nat | on of t he sarrpl es - perfor rred by .Bi ot ech _

| ' - rofiPREIL 0RRGA fn dUCt 19
p.pl yrg, qa

ite direct

Vales|-Anstrs lid.| ow system

. and duct| ng constsra gg% ffBrrh@& &Hr ﬁ‘él ?1 Sanpl i ng was
al so perforned jn.a c area a c s Si at: t.he’méx urt hest fromthe
ai r han®ll eMicrabiolegical eyaminationdf the samplespefoymad by Biotech he ceiling
close to an&baque§@wudlgzmﬁsﬁhao performed at a public point 15
descri bed shier. Air Supply The system'i.s refrigerated. The systemis
idyll for %-@-&% hours daily. For part of these trials one air handl er
was re-set so thatircbadittoEngaikédcting systemis| Fhé eystem oansixedoneday for 7
days. The r between
y e 5&%@&38&&@1}/ rfgt %@aﬂé‘é{ Hﬁfﬂd}ﬁq? ﬁ%s&ﬂ?ﬁ&} ‘t&’i‘xgx a§s°

9 ‘and 11 hours t'o en I'ng.
M cr obit®l odinztheshaglai smj&tmhﬂpwst@n aaxdr darting mtetmtaﬁqméh dewgene f ungi

and moul d, i dREE 1R HedBF § ﬁcggd surface yeast and nould was performed by
sterile swab and 25 auto -c alr. sanpling paratus. Solid T@g Tree Q|

Conpositions In cegept U%Waﬁl Isp perfprmer iR AMURIG AR achesssHils &t BSRBEti on a

g unbe (r]I of ¢artest frbanthemdbandhal dilig site Waeamy. Poihtwarebietd! @yedin Sl i ng
roceaur e

ceiling close to a window. Sampling was- also performed at a public point
15 described as cashier. - - '
Air Supply
The system is refrigerated. The system 1s idyll for up to 11 hours
daily. For part of these trials one air handler was re-set so that the fans
. worked continuously for 24 hours each day for 7 days. The refrigeration unit
20 was maintained as operational for between 9 and 11 hours. The air is filtered
. prior to entry into the ducting.
Microbiological Sampling
Sampling for airborne bacterium, alrborne fungi and mould, surface
- ‘bacteria and surface yeast and mould was performed by sterile swab and
25 automatic air samphng apparatus X
| Solid Tea Tree Oil Compositions
In order to fully test the efficacy of th
compositions made according to Example 2

d composition a number of
mployed.
" Samipling Procedure T

gel discs. The gel discs
were installed either side of the inspection hatch and placed directly on the
floor of the air conditioning dudting. |
Bacteria ‘ _
| ‘Surface bacteria valued'found are insignificant. Airborne values are
35  higher - but may be considered also to be ummportant so far as building -
 healthis concemed ' :

30 - . Samples were taken prior to installing:




30 Sanpl es were taken prior to installing the gel discs. The gel
dj'scs were installed either S|de of the |nspect|on hat ch _and pl aced '
direct | WOIBE24%2 £ | oor of the air conditioning. ducting. XA ‘?a"’%“f ace
bacteria val ued found are insi gnlflcant Ai'rborne values are 35 higher -
but may be considered al so to be uni npo2d ant so ‘far as building health is
concer ned. WO 98/ 22152

PCT/ AU97/ 00716 25 Surface Yeast and Moul d and A| rborne Fungi and Moul d
These ar e Snnacedeast andMowgand Airhosne fupel enddewld not descri bed in
detail. A rborneTﬁEE‘@hr@Mﬁi@é#e@ﬁ h. Species' __@hhﬁe@%t%ﬁ'egéﬁﬁgd
excessive. Results for the pub rea are indiicated for interest.

“Tenper at ur & ﬁ'éﬂ]ReI ative Hum dity: Terrper ature
rel ati ve hambdirh lahgf]\/{@tﬂdln line with I

for the summer. prlo T 10 hort %rn New Sout:
- UPPER CAS| NO 1ererally no consx ered excesspEagRe

PO NT 1 mdlcaﬁﬁ/fﬁil‘iﬁ%rest 11102/ 97 18/ 02/

). at mospheric conditions
l.es., RESULTS TEST SITE A

RIS Ry Ateas®eESS

itch Door . 20

<4 t <4 <4 Ducti ng
Fl oor Tothpeignli8'ehl KRGy cting Floor . 960
640 : 440 xmmmmt%edmwdam ' © rladre bumidikyiwas  si de
510 & '

bytin [y 30 BYstel HidosphE s Eondifions fol Ihe cumméfileripd in, | 52

On the start tg
i nst ali®d Ber PT%WSHBthWalﬁﬁe test tinme 11/.02/97there were only a few
grams of the single 10%tea tree oil discs remaining in the ducting. On the
18/ 02/ 97, {{%}%Lﬁ%é her 100 %/v.tea tree oil conp05|t|ons ver e

TEST SITE A - UPPER CASINC

-

15
ACCESS POINT 1 © 04/0z/97  11/02/97 . 18/03/97
Hatch Door | 20 <4 0 4

20 Hatch Door <4 <4 <4
Ducting Floor = . . 640 320 o 160
Ducting Floor : : 960 640 440
ACCESS POINT 2

25 . CASHIER-PUBLIC PLACE B :
Duct wall - side 510 . 240 330
Duct Wall - rear 180 200 92

- On the start date, 04/02/97 one’ ‘comp sition (10%v/v tea tree 011) was

30 installed after sampling.. At the test time 11]02/97Lthere were only a few
. grams of the single 10% tea tree oil dlSCS remalmng in the ducting.
On the 18/02/97, two further 10' %v/v tea tree oil compositions were
1nstalled These discs were deslgned to have slow dlffusmn rates.

35 , . S
" ACCESS POINT 1  25/02/97  04/03/97
" Hatch Door - 4 Sog
Hatch Door - <4 <4
Ducting Floor <1200 140

40 DuctingFloor -~ <1200 220

uct uat ed consi derably. -The ...




installed. These discs were designed to have slow diffusion rat es. 35

ACCESS PO NT 1 25/02/97 =~ 04/03/97 Hatch Door =~~~ 4T “8THatc¢h’
Door WO 982152 <4 Ductl ng Fl oor <1200 140 PCU/AUBDAHOTIAG FI oOr
<1200 220 WD 98/ 22152

PCT/ AU97/ 00716 26 At test 25/02/97 it wag found that the solid conposi tions
had di ffused slowy and were greater than 80%.intact. Follow ng sanpling,
two further 15%v/v tea tree oil solid conposi tions were installed. These

corrpfSl t h 0 ][ls had A':t te6d zﬂ/&%mw@e%&n&@a meaaiw&@ngo@mpalﬂad@i@fds@ﬂ
greater di

th t fd n-th
System ThelPEIIL W BiFRGa SRR PR Eb L PLPVEE SRPPLOgL PR TBIUSE i o
‘With a redasts va ten teFdUsil fsehmcorﬂgﬂ:mnbns wife dmataled Thes¢ comiposiiorer al |y -

For one. 1§l BRARR AR aL i ¥Skiig BN ANGRS A0S RALMERAE ., |

' Door 5 rate to compemsate forthe limited air flow<in thetsyistedoor <4
<4 . <415 I |
Sect i ng Fl ooy - The SIS Ta0Ye7 copgip posti®Bl s coud Wapron wiB0 |
solid comé%@ﬂ@ﬂ@nm@'ﬁ]ﬁﬁ‘ﬁm Kdd00tRe49iand 22 was very poor during week
of 18/03/97. At 2%e03{ady éxtb&angirm@ﬁﬂaté@a&ug& - doadasih 88 hdbhgabout 95%

These tests confirm.that C I tionkng:fan systemis pref erably
runni n? f uBPYIPBmeR @R %ZQP’{% C{)%srfogg“’i’% ful 'y maxi mise the solid

corrpos I on potentlal The ‘refri geration may be enployed only for the
commer ci al AJOBSS PEINT ted by t ppoBiegr at o18/e3/en .t hi 25/03y8 ance 9- 13 hours
daily. Running the fans 25 is a |ow energy cost. The general benefits of
nmovi ng | ar gpyteh Ddvess around publ ke faciligies irrespgctive of tea tree oil
gel solid eppR$Iddron di sinfectioggare congigderable. gem es of

m cr o- fggaﬁ&%g"ﬁ i dent | f | ed dgééng theffotrl al s.
Ducting Floor o 570 1200 84

After 11/03/97 no further sohd composmons were installed. The air

20  had diffused by about 95% I
These tests confn‘m that the air condztl

running fully for each. 24 hour period to fully x

potential. The refrlgerauon may be employed

required by the operator in this instance 9- 1'3:5 ours daily. Running the fans .

' .,;i'ng fan system is preferably
ximise the solid composition
ly for the commercial times ™~

25  is a low energy cost. The general benefits of mc ving large air mass around
_ public facilities urespectlve of tea tree 011 gel s"" hd composmon disinfection
. are considerable. :

Species of mmro—orgamsms were -idenﬁ ed during these trials. No
conclusive evidence was" Bt’ained to indicate
for the ehmmatlon of anj ':partlcular type.

";tea tree oil disinfection

30  process is more specific
| The most doxmnant species present wa adosporium herbarium,

- with Pemczl]zum spec1es the next most dommant ‘Aspergillus and Candida
were also observed It was noted that the Aspergzﬂus only appeared after
human mterventmn Wlth the mstallatmn of a new inspection hatch at one

35 ductmg s1te




concl usi ve evidence was obtained to indicate the tea tree oil disinfection
30  process is more specific for the elimhnhation of any partlcul ar’ type
The mosWQAZ SNt speci es present was Cl adospeori-um. her ba URA[0p 6

Penicillium species the next:nost dom nant. Aspergillus and Candi da were

al so observed. It was noted that the Aspergilllus only appeared after hunman
intervention with the installation of a new inspection hatch at one 35
ducting site. WD 98/ 22152 -

PCT/ AU97/ OTESS" SYTR BSTTERRB BISERAACE Bl STRO ACCESS PO NT 4 Adjacent to a
W ndow i n the 'public bistro ared” Thi's area’ is some 70 5 netres fromthe -

i nsertion point of the Tea: Tree GT Soli.d Conpositions in the ducting. For

four weeksAGCESSPOINER: sanmpling was conducted as shown -bel ow - CFU/ cm

04102197 Withe a DBASHOR the2RlR aztrboareathmméa%%gne 7"?5380

>1200 >1200, >1200 Duct a

> 1200 ®n wrérmyleatatelraﬁa %Pp@%ﬁﬁﬁéﬁ%%e 1l SAlid, CompRsoRIR B8 was
i nst al | ed. dlietingoWHyr foas waekeih thé yrielsamplihg dvedsaddnehicten abshownst al | ati on.
15 04/03/ 9% . 11/03/97:°.718/03/97 25/ 03/ 97 ‘Duct "Wl | -Side 12000
2700 Lﬂi ** -'2600 Duct< Wal | - Rear 6800 ' 2100 1900
1400 20 **Thi s anomal ous result may - be dGEU/nmpart to the reduction in air
flow that week. No further64@2positions WIOZ/9P|. acHBdid/8r t hizs/e®a af t er

04/ 03/ 99. DudtdVahiSidet hat >tiBe0ext r enel y>Hzgh counttg0@t t hé$2Q®mi nt wer e

ef fecti vel pucgdveRRurer 4>wggbs by the pngepti on-epby of ofwpd. 2 kil ogram.
tea 25 tree oil solid conpostion. The significant reduction wthin one

week of these tri en the,Q4/03/97 to 03/97|nd|catethat in an
o on of hi'ohi ni S Bag 08 BBl Brerolid CunPos EER st hs HiSSr IIBEAHSR T n
nore regul fistelibér Fescowtt was gtoeatfelty aaasnarated:mmwglthts in3@a!lafbat.

Concl u% ons

04/9'1/97 _ _ 11/03/97 18/03/87 25/63/97
Duct Wall-Side 12;(_;)_@0__. 2700 18400** 2600

Duct Wall-Rear 6&(}0- - 2100 . 1900 1400
20 :

** This anomalous result may be due in part to the reduction in air
flow that week. No fu"ﬁher compositions were placed in this area after
04/03/97. Itis noted that the extremely high counts at thls point were
effectively reduced over 4 weeks by the insertion only of one 2.2 kilogram tea

25 tree oil solid compostton_ The significant reduction within one week of these
trials - between the 04/03/97 to 11/03/87 mdlcate thatin an area of high
infection such as thls,

d composttons can be ‘applied at more regular

intervals, or in greater ss per comp051t10n

30 Test Concluslons

Air flow is preferably contmuous Fans can be left running at low
cost. Refrigeration can:be employed as reqmred High relative humidity
values are conducive to. formatmn of surface yeast and moulds constant air
flow reduces this risk. Tea tree gel discs are preferably moderate release

35 type. Optimum tea tree: level found to be 15% v/v. Split air flow ducting -
generally considered outdated must be clearly identified and cycles shown
so that tea tree oil disc, msertmn points can be clearly determined. Tea tree
oil gel disc are clearly effeetlve in the elimination of fungus, moulds and




Ar flowis preferably continuous. Fans can be left running at |ow cost.
Refrigerati on can be enpl oyéd as required. Hi gh relative hum dity val ues
are condWQ LAY formation of 'surface yeast and noul ds copermwaomgflow ’
reduces this risk. Tea tree: gei di scs are preferably noderate rel ease 35
type. Optinmumtea tree |evel ".‘"ound to b 5% v/¥. Split air flow ducting -
general |y consi dered outdat ed.= ‘nust be Cl early= i dentified and cycl es shown
so that tea tree oil disc insgftion points can e clearly determ ned. Tea
tr eled0| I geyeadyts endrbe maﬁténan%&fcﬁ%wliﬁadtéhé BSuglsi it bRl aftingus,

~nmoul ds” an

PCT/ AW97/ 009‘1 é%é{’lghﬁﬂ “H ﬁ mai ntenance
~commer ci-al- al r- coRbesd ermmpled uetniongstrats dhet ]

Tea Tree O}, r%&s&i?ﬁ%%hgbﬁﬂs

1ow bacteria counts in -

-ﬁeeCtBﬂtEtﬂid @ben diddiod he

: e ng yention L effective
and-saf e alr condi t I ohi ng_ductt i %fég@g efgecgﬁrg \f‘f fl’srecfondfﬁg H&Tﬁ%%ﬁ“t‘g onis
parti cullar | S¥sé9maanifiserg eiaglyse ffautiveargringtilkigh- or gani sm

B iy

- nunbers. Th@ioRl@SRMEas %Bdﬁié%? g '%%Ogg{e%%%%é@eoégﬂbc ts  The

recogni sed o&gg a serio : ,
conpositio gl lgxe CECJF’&IPVI'. 185 i§ oW, TegeBRIsed s RsIsingia serious lealther at ed
- The constant air flowin

ai'r condit |1msi£ttgthi=>jbﬁﬂdmg\6m(:6 pﬁyﬁ cont i nuousl:
such systens al | efor even-diffu |\(")6£asr a’gﬁ& of:the solid co osition tea
tree oil gel discs: TREPOSHRASRHHC ¥eoimwedigandrolied n commer ci al

syst e?%um?gmt@ &idt contityo mg systems hitlee ;anﬁnduml@»g 'Pmé/cgﬂ-?tﬂﬁt”
perio ASHIRE Su acilities to
further i mefarlovg“{ o bﬁél?ef&%g r. ﬁrgfeg}%ffﬁeﬁf &g Ség ({I mting the
generation QS’FDP%SFPPQ paftieg ol e_lt Sﬁhe times seliected and at other tines

runing the- fans Orhe/ corn @sﬁﬁﬂ Qa§9c5’€&?c§'t6b§%ff‘é@f @%BB}%@{C%QC@S}%W and the -

~overall air | t ect ed syst
conposi ti oﬁ” %%6#8:33{“2 1.'5 AR ?ﬁlttléﬂ‘?ﬁﬁ%n g BRY 24choy peridths Thei ne

val ules 15 olr triad dmbnﬁtrﬂ’@d|a Ioveicost way denésdtbfacBitisd s ﬁﬁ{d ﬁé‘rrmﬁ%%@{h{; :

~regul ar p t j Si n_insatr condition acilities
t hese | evel ﬁgﬁg aélgéu%ﬂq&c(zqo ‘chr%w ? gh?lilt)’rn e hgeneTaton of rﬁfrpgergt@

appr eci at e@intp ﬁ@rfsmﬁs ssl»acm‘__ nd at ohiseraimes lpaiii mgnmbduﬁs aﬁly, thalsbHB ons

fécq_wtelik? ahd \fﬁg ralfjlalr quaYmty improved.
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_'bod1ments are, therefore, to
t'restr1ct1ve



“or nore of theé fractions. 4. A solid.conpog

t he specific enbodiments wi thout departing fromthe spirit or scope of the-
“invention as broadly described. The present enbodi nents are, therefore, to
be consi W®B#215% al | respects as illustrative and.not resPCEATISE0716
PCT/ US97/ 00716 29 C ainms: 1. A solid conposition-including—a gum

materi-al and tea tree oil wherein the sojgd co o tllgn rele se vapour
.containing the tea tree oil when exposed to an gas. .

2, A solid conposition according to cIa|m1 mrraterlal S
- a carrageeng@haings: - A solid conposition accord wherein the

“‘carrageenan’includes a kappa, iota or | anbda fractlon or a mxture of one
iition according to any one

of claims 1lto 3 Hrslisi eompesigiom includimgteegimmaterial ded =n gedeatizboiinnan. 5.
A solid CO”%%&élh%e%‘Iﬂ ﬁlﬂ’}g:éﬂoﬁ' I‘éléggg Wﬁ‘g&?x‘ @oﬁtﬁﬁnﬂg tgéte%@{}{b%lﬁas a

"nol ecul ar "wel ght of a pr oxi _ conmposition
according t¥ Paﬁ"lﬂoée Oélﬂzﬁ ‘@qug?‘ﬁ-e gatact omannan: i s derived from.

the | egse: fer at oAl sdl ¢d19P8sitibh accérdin of‘t\,lﬁi‘iﬁ‘lc\mﬁ@fg?ﬂ%é 9. ARGON {gg to
V\E ﬁac .

.any one of clains 4 to 6 wherein the galactons nis locu ean gum
A solid con?)S@F?ﬁ%‘?Paa’ccordl ng-to any one of clains-1.to 7 V\,herel n the gum 5
mat eri al i n&l udesAao&nd:a:mhpa&xhemnﬂmbﬁdmg to claimdy &ﬁhéﬁlﬁ@ﬁ@@&frb%é&h&&ﬁcor di ng

I 8 S..20 i
So .Cdai;g‘npo‘ﬁ}?“%éné"%%ﬁ?? R B B L Boh B i 50 A BRe B Thete ot e s
m xture of fegtiens.nore corrponents sel ect ed fr.o he group consisting of a
recordimg 15 any mrererocifbARen RN By g of JRIRS 1 8 LAY D0
an ,
grcggrenlt nlgn t&‘? I pat %M%@éﬁgégacéowﬁ@éﬁtratlon of bet ween 2 and 10
wo% 12. 5A solA&oﬁ@rﬁtﬁﬁpémﬁﬁneﬁ‘e@@fﬂhgQotc@aﬂx 4lihdrbinvags g ARcidig ﬂ%
mat eri al rese i t he ﬁ OSJc I gn_at-'a concentration o? et ween
3 and 6 vvt $)3mo ec aLove's gﬁ#ﬁﬂ%mgﬁ&ﬁ X@QPtﬂoﬁ’g to any one of claims 1 to"
12 whi ch fLﬁt her AGolidnmimpesitien a:r:ormhgﬁo@lehm4 or claim 5 wherein the
15  galactomannan is derived from the legume Ceratoma siliqua.

7. A solid composition according to any | one of claims 4 to 6 wherein
the galactomannan is locust bean gum. o _
. 8. A solid composition according to anj'oﬁé of claims 1 to 7 wherein
the gum material includes a microbial exudate. - .
- 20 9. - Asolid composition according to c:lalm B wherein the microbial
"exudate is Xanthan gum. '.
10. - A solid composition according to c:laxm 1 wherein the gum material
-~ includes a mixture of two or more components selected from the group
consisting of a carageenan, locust bean gum a:__:'d':Xanthan gum.
25 -11. A solid composition according to any’
the gum material is present in the solid c'orhpp
.. between 2 and 10 wi%. AR _ _
12.. - A solid composition according to claim'11 wherein the gum material
. is present in the solid composition at a concentration of between 3 and 6
30 wi%. | |
13. A solid composition according to an

of claims 1 to 10 wherein .
on at a concentration of

of claims 1 to 12 wherein
the essential oil is selected from an aromatic 6l and a tea tree oil or a
mixture thereof. . . :
14. . Asolid composmon accordmg to claim 13 wherein the essen’clal il is

- 35 - tea tree 011
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14. A solid corrp05|t|o}r11 accor ing to claim 13 wherein the aromatic oil

IavenderWQ%ﬂ@hﬁZI e. d oil. the oil: of Lept opoemawsoris T
l'iversidgeii. sandal e. PCT/ US97/ 00716 30 15. A solid

conposition according to claim 14 whereighthe aromatic oil is sandal wood.
16. A solid conposition accordi.ng:to any one.of claims 13 to 15 which
further includes a fixative:: 17 A sol i c{;-‘}'__corrp05| tion according to

claim 16 whesein. N\ﬁﬂfdd@h pB&ition ﬁﬁo@&ﬁ@%fd&% 'B%Eéxg&':mﬁ@ﬂfdrﬁ&w%ﬂ% mJSk |
ket-one, cou rl,n rﬁe l%e%a %nd v%gl:' _ : n’pOSI QR -
accor di ng t% rq’ SR 9PG A8 825 ' liotyapin, lavangdgrid -~ -
COMposi t1 oncamonnkh mglemnmsqe __exéodt ; &ﬁanﬁli%r@zdgbg nat ural oil .
S SO|UbI|I§£J dﬂSEu :th a fien-ionic :

I on accor | :

‘act ant . A
solid conposit 20 - t he surfact ant |s an
al cohol et h¥y! at . sobid COHIPN@@ &PFquﬁpgﬁotqlm

B8 oohateiry theoesseaitial 21l
wher ei n t hejrl6@&04 ngg{h,%ydf% {1%(%39(2) ol eyl ether. 22. A
solid conposition aciq rdi ng '

%p

_ arme.. 1 to 21 wherein the 15
sol'i d conpo¥fti oy QIHBO%}HQB@ ianaef daims 434096 whidlace and
atop surfaﬁﬁﬂﬁmdnahﬁdd%%ﬂﬁé’dxvéionnec:tfl ng the. ba e surface to the top _
surface. i.d conpasi ti.on:agccordi ng :claim?2 lerein_the
di anet er of1§ he. t‘g‘ i‘ﬁ'T ngﬁi (GO ﬁ&&t?-ﬁgaq ﬁé‘f reH’faf shveisurf ace.
24. @ soﬂalebfedrfpnslﬂiecgnonpconshsi of et Ke 3R epEo@hnalim, sagaslrid t he
rati o of 2Q.,difig, hei ght of the. si-déwal | to theow dth of thetop surface is
bet ween 1: 10 an '1:11.5. 25. ... A solid conposition according to any one of
claims 22 t¥.24 Mépbrirpqmeo%ma agaprding te btgint19 whereantier fix@bve is A sol i d
conposi ti orewemelding to any-:one of claims 227t@g 25 wherein the 25 angle

of connectlo be:texe p t he base and. tfgﬁ surfaces;is equal to or |ess than 65
degr ees. $8 lfid:q%a%ggp{x,agﬁo BB ARY ane afrplaigne 140 18 whereint 0 26

" wher ei 5t hetheaiatdra:laﬁbinddlubﬂlsbdSayaadxﬁb&hré’\wxﬂhﬁ n8h-BaideeFaBtant.and 5 kg.
28. A s0}4 d cofmgghtd %pgsg 8{1(%|cggrdtmg %8 axngo Vw}l%rrgxlnnﬂxtehs% acltarcxjt is

conposi tion _
an alcohol ethoxylate. ©. . . -

22. A sohd compos' "'on accordmg to clalm 91 ‘wherein the alcohol

20 'bf claims 1 to 22 wherein
us with a base surface and
a top surface and a side wall surface to the top surface.
24, A solid compbs : rdi M o -wherein the diameter of
the top surface is less than he e base surface.
N -25 25, _ ) 1 -or claim 24 wherein the
‘ratio of the height of the top surface is between
1:10 and 1:11.5. |
' 26..  "A'solid compos of claims 23 to 25 wherein
the side wall is shape _ | |
30 ' 27 . Asolid composition ing -one of claims 23 to 26 wherein

the angle of connectmn.-betwee_ rfaces is equal to or less o
than 65 degrees. ' o
28. A solid composmon
the solid composition has. a
35 29. A solid composition
composition has a total
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group consisting of -heliotropin:—--——mm-



30 has a total weight of between 0.9 and 3 kg. 29. " A nethod of
prepar.i %a solid corrp03| tion according to claim 1 which method incl udes 1)

- di ssol viHQ%82Ysh naterial in an-aqueous sol ution; ii)-heBGHEUIHEHum
material solution to a tenperature of between 35 . 60[err]C and
95[err]C 31 iii) adm xi ng the heateglgum material solution with tea
tree oil solution; and iv) placing the adnmi xed 'solution fromstep.iii) into
a.nmoul.d. 30. ‘A met hod agcording to claim29 wherein-the tea tree oil .

sol ution i$0.n 5Anmihneituﬁmepamﬂncasnhd—omnpmmunfmhichmmﬂmd mcludesret hod
accordi.ng to cI al; RIS ¢ S At ARk LS an altohol - '
et hoxyl ate. 1Wd29531?§[§§dg%cor 11& a m%% V\/nerel h .t he "alcohol
“ethoxyl ate i s pold}o geling f eumamWISOéuh@m to:ggempggature of\bgbwaenl of .
di ffusing tea tregp°Qidnd ggog; the atnosphere which. nmethod includes exposi ng a

solid conposition,inc]udin terlal angd.tea.tree.oil to an,air flow
“such that the soll’tlij aé%’r’rﬁ@%g f}i‘%ﬁe?“@ SRR FO]dJ(S’rﬂnaWhtihr@" gpsential ¢ ee
oil. 34. A netdibsblaeioas ghdg to claim 33 wher ei n the solid conposition
further 15 .includes.an_argnati c_Oi d_accordi;ng 'to claim 33
e S ey S9F WADeE TR bRl epl i front sfRumd S E RS, 0, b ™
pl acing th@isol i A cmethodiattamling taclain 3¢ evitireirothiengssdntitl oBGolutiomisret hod
of disinf e(iﬁlala%.u%l%l ﬁnt?lofﬂbﬁ-'ﬁﬂicp y&%ﬁ{“ whi‘th method 20 i ncl udes

d i h

pl aci ng a S0l e ai.r conditi-oning _system the
solid 8@np@giti o mﬁhgduaﬁgomhgaﬁv @éﬁlm 3hwharain the newdomic surfgedertis. t he

conposi ti or&nrﬁl,;??@ @ﬂﬁ,g}g,l%@crobl al vapour cont ai. n| ng the tea tree oil when
exposed to an e | ow Qf gas to.claim 36

elgt : cor di ng
wher ein t hé3sol i dt ea.app%im& ¢ i3 w‘r?eﬁua*e%e %ﬁo Cridongiase o5
polyoxysthylene (2} oleyl ether.

34. A method of diffusing an essential 011 1nto the atmosphere which

15 method includses exposing a solid composition mcludmg a gum material and
the essential oil to an air flow such that the solid composmon releases
vapour containing the essential oil.

35, A method accordmg to claim 34 Wherem the essentlal oil is an
aromatic oil. L '

20 36. A method &cdbrding to claim 33 or claiffi 34 wherein the solid

' composition is exposed to an air flow hy placmg the. solid composition in an .
air conditioning duct. .
37. A method of disinfecting an air condmomng system which method -
includes placing a sohd composmon in-a duct of the air conditioning system,
25 the solid composition mcludmg a gum materia and an essential oil which
has antimicrobial activity, wherein the composmon releases vapour
- containing the essential il when exposed to a effectlve flow of gas.

e nssentlal 011 is tea tree

38. A method accordmg to claim 37 Wheré

oil. .
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