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Mycobacterium tuberculosis var. bovis is an organism which is refractory to freatment by
most bactericidal compounds. In additien, the FDA requirements for high-level
disinfectants include efficacy against specific gram- negative and gram-positive bacteria,
fungi and viruses. The relevant AOAC sporicidal, tuberculocidal, virucidal and bactericidal
tests are referenced in annexure 1 hereto. An additional FDA regulatory requirement for
high level disinfectants is that they must also achieve sterilization although a longer
exposure time than the disinfection regimen time is permissible. Sterilization is tested with
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To be acceptable as a high leve! disinfectant a composition, in addition to meeting
regulatory standards of microbiological efficacy, must be compatible with construction
materials used in medical instruments such as rubber, plastics, elastomers and metals,
and should be easy to use. It is clearly advantageous if the disinfectant has a fow order of
toxicity and is readily rinseable with water. [t should be capable of a simple monitoring
and validation procedure. It should have a commercially adequate shelf life and shelf




is 6.0% (Sporox(r)). To be acceptable as a high I evel

di sinfectant a conposition, in addition to neeting

regul atory standards of m crobiol ogical efficacy, mnust
we apnpEbd bl e with construction nmaterial s uUSEUAT05/000997
medi cal instrunments such as rubber, plastics,

el astomers and metals, and%houl d be easy @\‘R/

i stahilite aPesgjrabii wlsn tapelsiie gopnemigal @ SR et e Pigh fove
%Q%ctﬂfn mmfét%nwh@ﬂmnés readily rinseable with

water. It shoul d be capable of a sinple nonitoring

and valldatlon procedure. It should have a

gt pvademtsatant sieetsfall bf thescadedidstaéd. f GNABraldehyde, peracetic

200 /085 08 sgacr% A2 898(;&9%]%8?ox;c [ﬁgfoﬂbln'réé’due@eo?'s&ﬁ@laiﬁehydes

A econom ca
amzhnemﬁnéntagﬂ\ﬁvle dee shadingp disediantageuslydeacs with bineey sayprips and

ese gpe é?%%%nﬁhg%eh%\&@ﬂ»qﬂcﬁé §Hoer tatieks @h@er@élhg Qrﬁdosoopy

erata utera er aceﬁ_‘éa acid [1 ok
pﬁmf@@@ pereidsgedusisiExe Bery %mwnma egiere| withGyiRsErRyFamples taken
I 68 bQieRe @@ﬁ@c@bdﬁ{w&mﬁoloﬁw shinplbs taR@Nvis ah andodgepn Even the
shown to disad v eous eact tVVIth bi op t%ﬁrgp%%? enic
am@st kepigh h@é"d%"é t@ﬁ‘islk% WB@ ed CArapny’ 'g S

t @apadn \ﬂﬂitesathémkﬂégagarr@dasqboﬁamtnqiyarcmbwﬁogen per oxi de

resi dues have been shown to interfere with cytoscopy
sanpl es taken via a disinfected cystoscope, and w

bRopsneseapinesun skepowida (‘gHate Hasdisss widherer e 'ndrvﬁ%*?‘ and
g&%gﬁic%s%eéng?{ &k m@hyf Pﬁr@ Sh PR 2aRANE shindedisko R@Q{'é&@aly

Initrritation or ergenic reactio V\lhl|e

aplhaual fraeations CBE‘)"?@WQlc’é‘F‘tS(?é‘? 1o de AR SRa4t %?&H%ﬁt‘?ram positive

_ H?éﬂishﬁ%‘sﬁ&ﬂ&ﬁéﬂr@ﬁt@c&ccgy ah@sthpHyRecdis aneyvdrd ehpny srededsbeffective
strial an

i N mestjc disinf
e et Pl Bt Bty Paie s PR SER e
f ergaisas] @laomﬂmsafnrrthmglaqlmﬂwomcml kffestyand bayrebeen widely reported
fectiy ai o)
o B5bRatED e PR 45 RNATE S8,
I é’mr\eﬂwﬁemur & lorkeBithntitonhags 16edOHHG AL tvaa%‘yélsed at

akEndeh r%&ngg mg%ﬁ'fr?ﬁw Yo 883WASL gram negative
organi sns, otorious for their lack of sporicidal

ef f ect, and have been widely reported to have
Vinddny Q\}olr%ré‘l%vb %Q@éﬁéd dmérérﬁly sapdtituted qualensae aggnonium compounds,

sgp%ﬂéci% IC%E@W@R? %{cﬁ éﬂqlrr]? %eatﬂelr gi%o?\%gwg;@{oaﬂ?her dtsmfect:on

tygketal |y used at concentrations ranging fromp.p.m

to 0.25% w w. Many workers have screened differently
substituted quaternary anmoni um conpounds, and/or -

scﬁmg btanuoa P G\286136 1 disblioeds ansagination eb0Ph&PP p.p.m. of a quaternary

el b RpbiNERBSScHiding cBhaRRG cHinpbiHd@etA &a hypochlorite or diisocyanate in
which the chlorine compound provides the tuberculocidal activity. Chiorine compounds
are excel[eﬁt sterilants themselves (at the levels specified in the patent) and it seems that
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the chlorine compound alone. However, the presence of the chiorine compound would
render the composition corrosive to many construction materials and the combination
shares most of the d'isadvantages of prior art. Disinfectants which contain combinations
of active components such as in this example are also disadvantageous with respect fo
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It is an object of the present invention to provide a high level disinfectant which avoids or
ameliorates at least some disadvantages of the prior art. It is an object of preferred

' emboditnents of the invention to provide a high level disinfectant which is shelf stable,
sffective in a short time, and which poses a significantly reduced occupational health

threat.
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Indeed the present inventors have found that at ambient temperature and at
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Accoﬁimg to a third aspect the mven?on provides a method according to the first or

tion and

second aspect wherein the compesition further includes an enzyme.

According to a fourth aspect the invention includes a composition for use in a method of
high level disinfection (as herein defined) according to any one of the preceding aspects,
and including in excess of 1% of a quaternary ammonium compound at 30°Cata worki_ng

concentration.




irradi ation, laser, electrolysis, or high energy jets.
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Preferably, in the present invention Ry and R and are independently chosen from the
group consisting of alkyl groups having 1 to 3 carbon atoms, R; is chosen from the group
consisting of alkyl groups having 8 to 20 carbon atoms, and R, is chosen from the group
consisting of alkyl groups having 8 to 20 carbon atoms, aryl groups and aryl-substituted
atkyl groups where said substituted atkyl groups have 1-3 carbon atoms and X" is chosen
s0 as to render said guaternary ammonium compound water-soluble. Any suitable
quaternary compound may be used but, for preference, the quaternary compound used in
the invention is a dialky! quaternary compound and more preferably is a quaternary
compound in which one of the alkyls has a chain length of less than 18. Desirably at
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greater than % at a working strength and in
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thermosensitive medical instruments. The temperature may be elevated by application of
heat, but energy input may be by means of application of ultrasonic energy, infrared or
microwave radiation, high pressure, the action of electric and /or magnetic fields, and
even shaking or stirring all of which may be influential in promoting unfolding (refolding).

Chemical chactropes which may be combined with the quat include:

(1) Selected organic solvents of a kind which tend to denature, dissolve or swell proteins.
Generally the products are not completely unfolded and possess an ordered conformation
which differs from the native state. Solvents which favour helical conformations (i.e.
unfolding) are exemplified by N-difnethylformamide, formamide, m-cresol, dioxan, CHCI;,




hydr oxi de, tetrafl uoroborate, phosphate, or carbonate.
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be influential in pronoting unfolding (refoldlng)
Chem cal chaotropes which may be conbi
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Generally the products are not conpletely unfol ded and
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conformations (i.e. wunfolding) are exenplified by
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In the folfowing tables unless otherwise specified references to “kill time” mean the time
required to achieve complete kill as defined in the relevant AOAC test (more particularly
identified in annexure 1). “No kill” means less than 2 log reduction from the initial
population. Unless otherwise specified "QUAT" is benzalkonium chloride, specifically
Gardiquat NC-50 (Albright & Wilson). Test points for vegetative bacteria (M. terrae) were
2. 510, 20 and 60 mins. Test points for spores were 0.5,1,2,4,16,24,48 hours. The last
column in each table indicates whether the tested combination satisfies the FDA
requirement for high level disinfection ("HLD") or fails to do so ("F").
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Test points for vegetative bacteria (M terrae) were

2, 5,10, 20 and 60 m ns. Test points for spores were
0.5,1,2,4,16, 24,48 hours. The last colum in each
tabl e indicates whether the tested conbi nation
satisfies the FDA requirenent for high |evel

di sinfection ("HLD') or fails to do so ("F").
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Kill Kill Time HLD Mcobacteriumtime C. or nunber
wennm@odes sporogens F subtilis 1.1 0.025% GATARBEE/000997
>60 mns >24 >24hrs F his 1 2 0.25% QUAT 25C >60

mns >24 >24hrs F his 1.3 d125%62C + >60 nins >24 nt

F benzet honium ul trasound his chloride, 20m n/hr

OTaéﬁrshémdﬁé&@mp@@ach&aiﬁg Qﬂﬁ@@lvenﬂ)@m e 1 shows
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oD

Q)

¢
1l inomberqf M/cobacteri um i Dtegaeater than an hour at 25C |F
and.—f-aor criht and [P | P :
anRa-—+-of t o TuU UYtTIIt3 I Ul I& )
§reat er ?t“hQWZ Sb CAS 3s$ %Is 3 sho <?h{rsne ! egmst is ALD
tthe sanet. @b 62C,4Cé0en i n<bménspr esenc@ e ul £Rhsound. | HLD
None of; A h exanfpl es in Table 1 coulid be considered
useful [for Hi ghillevel Disinfection [WD 20064005108
P@H AU200W400099[740°C1 Tabkéminsshows |s@ries exafdhes HLD
gccordinggif the invention. Table 2.| Exanpl ¢s
accordilng. to i nventoi an Test Formul.atli.on Conditions
Ki2a4 Tijfe0%i |1 Tj4RECKi || | TRMENSHLD  NyddbBact el Bff B. HLD
gubti | iisqGat Sporogens or
2.5 1.0% 50°C <5 mins <1 hrs <2 hrs HLD
QUAT
2.6 2.0% 50°C <5 mins <1 hrs <2 hrs HLD
QUAT
2.7 5.0% 50°C <5 mins <1 hrs <1 hrs HLD
QUAT
2.8 1.0% 80°C <5 mins <1 hrs <1 hrs HLD
QUAT

Astonishingly, in contrast to the examples of Table 1, at above 1% w/w of quat and at
40°C, a kill time of Mycobacterium terrae of less than 5 mins can be achieved, and of B.
subtilis and C. sporogenes of less than 2 hours, reducing to less than one hour at 5% and
50°C or 1% at 80°C. All the table 2 examples give high level disinfection.

The present inventor showed that increasing the temperature from 25°C up to 60°C had
no beneficial effect on a Quats ability to kil Mycobacterium terrae at the prior art
concenirations of 0.25% w/w. { table 3 tests 3.1-3.3), with or without ultrasound,



nunmber terrae F 2.1 5% QUAT 30C <5 mins <2 hrs <2 hrs
HLD 2.2 1.0% 40C <5 nins <2 his <2 his H.LD QUAT 2.3
2.0% 40C <5 mins <2 his <2 his HLD QUAT 2.4 5.0% 40C
W@zmgmﬁsuﬁﬂ_ his <1 hrs HLD QUAT F 2.72.5 1. Gare0Coosboove7
mns <1 his <2 his HLD QUAT 2.6 2.0%50C <5 mns <1
his <2 hrs HLD QUAT 5.0% 50€ <5 nins <1 hrs <1 his
HLD QJAT 2.8 1.0% 80C <5 nmins <1 his <1 his HLD QUAT
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rﬁﬁrﬁ)’e? yed, and of B. subtliy) k§raand HosustNer poedpRsogehs | Or
ess than 2 houns, reducijng to | gss than pne hour at e
5% ang 50C or 1% at 80C| Al theg table 2} exanples
pg?],v&t ]DQE%I @VAT | @63t nf ect Iwﬂmarﬁhe jeapent i>m/laﬁt or |F
showed that _increasi-ng—the en rperatyre—f+pbm q\,upu‘
36oc haa-%%@%ﬂef‘p& al ef ?QQ n 15200 s bt T Py to F
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3 th oP-2aa il |GPrT asourd! DWFSZQ@@?(%% 4 firs
3RCTT AUBBBHIO0ADY 62°A2 Tahl>60 tinsExiarsgl es on>24hie the |F
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Time Kill Tinme HL A ar M terrae B. subtilis C
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3.6 2.0% QUAT | 25°C >60 mins | >48 hrs >48 hrs F
(no kill) {no Kill)
37 5.0% QUAT | 25°C >60 mins | >48 hrs >48 hrs F
{no kiil) (no kill)
3.8 0.6% 40°C >60 mins | >24 hrs >24 hrs
3.9 0.6% QUAT | 50°C >20mins | <16 hrs <16 hrs F

Likewise, tests 3.5 - 3.9 show that increasing concentration from 0.25% (1 in 400) to

5.0% (1 in 20) which is about an twenty fold increase above the concentrations usedin

the prior art had no significant effect at 25°C .

The present inventors were thus surprised to discover that at about 50°C and at a

concentration of above 0.6%, the kill time of Mycobacterium terrae fell suddenly
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haot ropi ¢ ef f ect psiusti#be; sel ect ed| >F&abise 4 >48 hrs (no
exenpl i {1 6&QUAR ¢bbmgt of pe&fheini cal (rehddt r opdl in F

ki case boron. | 4T4bke%4 Effect of |Borax Test
for mul af nam@sndil boers Ki | ] <5hine Ki 1M e Kitibr Tioe HLD

b ol o e = » S WY o U WY — S

H4l2 number Mt endde+B% subtilis C! sporogens or F

2% QUAT | borax <2 min <thr <1hr HLD
4.5 40°C + 1%

5% QUAT borax <2 min <thr <thr HLD
48 50°C + 1%

2% QUAT borax <2 min <1hr <1hr HLD
47 BO°C + 1%

5% QUAT | borax <2 min <1hr <thr HLD

Tests 4.1 and 4.2 are at 25°C and therefore outside the selected range of the invention.
However the reéults for tests 4.3 - 4.7 selected according to the invention are in stark

contrast to tests 4.1 and 4.2,



4.1 25C + 1% >48 hrs >48 hrs (no 2% QUAT borax >60 mn
(no kill) kill) F 4.2 25C + 1% >48 hrs >48 hrs (no 5%
QUAT borax >60 mn (no kill) kill) F 4.3 40C+1%
wWiAdoidosher ax <5m n <lhr <lhr HLD 4.4 40C+1%C2%udadone7
borax <2 min <1 hr <1 hr HLD 4.5 40C+1% 5% QUAT bor ax
<2 min <lhr <lhr HLD 4.6 5d€+1% 2% QUAT borax <2 nin

Jabler 5 showsrine-gffgct of uitrasgndi op 506 QUAT borax <2 min <lhr
HLD Tests 4. 1 and 4.2 are at 25C and therefore

<1hr

t he results for t est da@ie}. d accordl ng to
ffh%t' NYEBFhP&tioal ECorEitivhar K | KnPTineasKill Dinteest RillAinde and | HLD
2006/ 005[108 PCT/ AUZS& 10009 % %A{ Tabl e 5
smmtfft he effect| of ultrasqufrd®™3fap) & SOLigs gc?pogfgens or
uI trasound Test For mul ati orf Conditiions KilljTinme Kill |F

?Jlg)lb |\|l| T TI e no I UIIUCI IV1 terra B Z‘)Ub I I | S C
sporoggns O F frg[soﬁ Ocmu uItr.esound 10 HLD 19 QUAT|
N eaghonghr<s ] S S| <Pn 40Pds |
'_E—%I asouina—1I0 Z7 | III II acimnoury < M < hr —<ihr
uitrasound 10
2% QUAT min each hour | <5 min <1hr <thr HLD
53 40°C+
ultrasound 10
5% QUAT min each hour | <5 min <1ihr <Thr HLD
54 40°C +
ultrasound 10
1% QUAT min each hour | <5min <1hr <ihr HLD
5.5 40°C +
2% QUAT+ { ultrasound 10
1% borax min each hour { <2 min <1hr <1hr HLD
5.6 40°C+
5% QUAT + | ultrasound 10
1% borax min each hour | <2 min <thr <1hr HLD
57 2% QUAT + | 40°C +
1% borax + | ultrasound 10
Protease min each hour | <2 min <thr <thr HLD

Comparison of tests 5.2 with tests 2.2 & 2.3 shows the beneficial effect of ultrasound in
combination with heat, while tests 5.5 — 5.7 show the combined effect of chemical and
physical chaotropes. The combination of examples 5.5 - 5.7 reduce kill time to less than
two minutes for M. terrae. Experiment 5.7 shows that the result is obtainable in the

presence of protease.

Column 2 of table 6 shows a concentration of Quat combined with 0.2% of protease, while
column 3 shows the temperature, borax concentration ( if any), and presence or absence
of ultrasound. Again it can be seen that at 25°C neither protease, borax, nor ultrasound
have a significant benefit even at up to 2% guat concentration, but that at higher

temperatures a surprising and dramatic change in kill time occurs at 2%.



5.3 40C+ ultrasound 10 5% QUAT min each hour <5 mn
<lhr <lhr HLD 5.4 40C + ultrasound 10 1 % QUAT mn
each hour <5min <1 hr <1 hr HLD 5.5 40C + 2% QUAT+
wotemsaumd 10 1% borax min each hour <2 m n eCiu2eddnmoeey7
HLD 5.6 40C+ 5% QUAT + ultrasound 10 1% borax mn
each hour <2 nmin <lhr <lhr FPD 5.7 2% QUAT + 40C + 1%
borax + ultrasound 10 Protease m n each hour <2 nmn

KINT <IN~ HCD  TREmIEsQ T potdass iberdy; dirddufdt ests 2. 2
R 2 3. shows. the i —@%{—Q—G‘» ol S_n'”:‘.d -
L8981 nat PE% wi t h| Fghtionsyn| KUl Tinas KB Tene ~ EKHTUR%,, t he ALD
CanrRbdrgdeeichest pf chemnm caM. mnde pRysbaRl | Chaatrsgepes, Or
The conbination pf exanples 5.5 -| 5.7 reduce kill ti e -
to less (tSHgﬁL?'E’"PWD mnutesifor M terrae. Experinent
b. 7 showsluthat the result|is obtajnable in the
pr esencle, LTprot pase. Colum 2 of | table 6|shows a
concentlration of | Quat conmbined with 0.2% of protease
vhi l e icingm$ 3 shows the|tenperature, bofax
concentirailpn (if any), apd presence or absence of
( nd.. Agaih it can be seen that at 25C . _peithe
pPdt ease, borax, | ngr. ul trasound rj‘iﬁehr'g S| gﬂ? AiScant
henef i t| 2%en at LR Eo 204 4@%* AR | oY LS S} that T
at hi ghler t enper h€2IPes!®8 Sur pri si n>48a:i;f§ dr%@{}ﬁc
¢hange i #%ekill t P.r%(a’f,\ccur.:>§é)m."f‘2/c &BLUOG. ge5ding F
PER AU2DSR/ 000997 40°85 Tabll esenin Ef f emtr of prokease, HLD
baraax, Ul trasoun@dagest1®. 2% Conditions Killl Time Kil
Ti me Ki]$%Ti ne HLBbyrapunbel <Pmbt easeiivl t erf dler B. HLD
$@RLTTTS, &. Sporogens O 1 g i | < <1hr HLD
6.5 50°C + 1%
2% borax <2 min <1hr <thr HLD
6.6 40°C+
ultrasound
10 min
each hour+
2% 1% borax <2 min <thr <thr HLD
8.7 40°C +
2% QUAT | ultrasound
+ 1% borax | 10 min
+ Protease | each hour <2 min <1hr <1hr HLD
* Savinase 16L




(Subtisilin)* F plus QUAT

conc.

as

shown 6.1 >48

hrs >48 hrs 2% 25C >60 min (no kill) (no kill) F

25C+1% >48 his >48 his 2% borax >60 mn (no kill) (no
W bdop/od1086. 2 2% 40C <5 min <2hr <lhr
2% borax <2m n <lhr

<lhr HL

D 6.5

<1lhr

50C+1% 2% bor a¥

HLD 6.4 2% 50C <5 min <lhr

<2 mn <lhr

<lhr HLD

HLD 6.P8TAQCHEM0997

6.18Pizdchoys thehgidlagesuity arm ghtainedomthBeraustss 106 bor ax <2

mn <Ihr <INt HCD 6. 7 ¥k 7 oerdJAdk ul'trasound + 1 %
orax 10 mn + Proteas h— 2 mn-sl_hr <ihr

HiTest sayForasietian) Ganisese/ HbT B tos | ETinengd6d) 688997 | HLD

1Guhabd B 7 shows [t hat si nilaersdesubl subfilise |@bpirogths | or F

Wi-t-h—-ot-her guats~—TFabl-e-+—O-her-Quat-s—Test -

Rdr hul af i wmugendi|tdoems K|l 410Thine K hrsTi e <ghisl  Ti me| HLD
72 1% Quat(2) | 50°C <10min <2hr <2hr HLD
73 1% Quatd) |s50°C <tOmin | <2hr <2hr HLD
7.4 1% Quat(4) | 50°C <10min | <2hr <ohr HLD

(Quat 1) is Didecyl Dimethyl Ammonium Chloride twin chain (Bardac 2280 from Lonza),
{Quat 2) is Dioctyl Dimethyl Ammonium Chloride -twin chain quat (Bardac LF-80 from
Lonza),

(Quat 3) is Barquat MB-50 (N-Alkyl Dimethyl Ammonium Chloride, C14 - 50%, C12 -40%,
C16 - 10%), and

(Quat 4) is Dodigen 228 LF (N-Alkyl Dimethyl Ammonium Chloride, C14 - 80%, G12 -
30%, C10 - 10%) single chain quat.

As will be apparent to those skilled in the art from the teaching hereof, quats other than
those exemplified may be used, or quats may be combined for the purposes of the
invention. In preferred embodiments the quat will be formulated with one or more
chaotropes for example boron or a boron compound, enzymes and or surfactants and
within the selected range of concentrations or may be formulated as a concentrate
intended to be diluted so as to have a concentration of the magnitude selected at the
working dilution. While increasing the temperature has a straight forward chaoctropic
effect, use of microwave, ultrasonic, infrared or other electromagnetic radiation alone or in
combination with chemical chaotropic agents may be used.




nunber M terrae B. subtilis C. sporogens or F 7.1 1

% Quat 1 50C <10 min <2 hrs <2hrs HLD 7.2 1% Quat (2)
50C <10m n <2hr <2hr HLD 7.3 1% Quat 3 50C <10m n
waheos@hes HLD 7.4 1 % Quat 4 50C <10m n <2MmCTahnosHnme7
(Quat 1) is Didecyl D nethyl nium Chl oride twn

chai n (Bardac 2280 from Lonz ), (QJat 2) is Dioctyl

Di met hyl Ammoni um Chl ori de Anngxured i quat (Bardac
LF-80 from Lonza), (Quat 3) is Barquat MB-50 (N Al kyl

_Dl %&){; ¥és§sh¥8r %%rtﬁq%agh l|‘1 I%élliigﬁ Eﬁ"‘gﬁs@ﬁg%gﬁs gﬁi-%}ﬁdlé% ‘hrren(g:l:%A criteria
Di(¢shadileyl lin Ameroarkethl dfitadion éﬁép(kﬂ:ﬁ&bmis@@% foClRuid BedtjcaCbi@rilants
I will be apparent to those

aﬁ?@eghﬁ’qul S"%%g{t Ht1$romt é\%t eachi ng hereof, quats
other than those exenplified may be used, or quats
%p@s@e@mg% - hRInCt RS NAWEB @3 SRORE Tt MethbBE b Qfdiysish
preferred enbodi ments the quat will be fornmulated with
one or nore chaotropes for exanple boron or a boron
C MBI Neher@eyHRe ctAdofisistaethmet ants and within the

R B R L PR BT B BaTR %88 26 to have
a concentration of the magnitude selected at the

WO, '@ga é Eé’@:arl\é\p ésq i ncreasing the tenperature has
a

opic effect, use of
mi AP6WdReE Nog P9T.46A5il 48 aneh P e 4CHC OffipiaiMethods of Analysis (1995).
el ectromagnetic radi ation alone or in conbination
W th chem cgl chaotropic_agents may be used. WO

ey

20881 0E5HHSIBDSH M IENHHIH97 17 Annexure | AQAC

t @K3/AC Ref Néled e ATHG OficiafMdthgls df avelsid(19osf ection as
defined in current FDA criteria (detailed in
"Premarket Notification [510(k)] Subm ssions for

LiAAGIF Glipsidat dbstSt eri | ants  and Hi gh Level

e test : AOAC
R REERE b AR ek A R ARG e Ve o
ACAC Tuber cul oci dal Activity of D sinfectant s AQCAC Ref
No 965.12, ACAC Oficial Methods of Analysis (1995)




AOAC Hard Surface Carrier Test 10 ACAC Ref Nos 991. 47,
991. 48 and 991.49, AOAC Oficial Methods of Analysis
(1995). AQAC Cermicidal Spray Products Test,,. AQAC
wol2oNmeos. 02, AOAC Oficial Methods of Anal gGi/su2005/000997
(1995) AOAC Fungi ci dal Test AQCAC Ref No 955.17, ACAC
Oficial Methods of Anal ysisi§1995) WD 2006/ 005108
PAHEACLAGISIVERINING TRHE IV ENA QM ABE-AS) RQLITOWS:-

| NVENTI ON ARE AS FOLLOAS: 1. A nethod of high Ievel

di sinfection (as herein defined) of a surface

including the step of treating the surface wt

cohposi t Bathphel fﬁ@ﬂ IRge! Q‘S@iﬁé’t@t (%él‘“?reﬁ\"ﬁ‘ﬁi'ﬁi?@rﬁf aéH’Fﬁ?@Lﬁfﬂld'”g the

vvl‘aeé@mretaheg 6O BGERE rwth |aQ;6m©f>sst$cﬁtl igklGHiRy @atﬁaéryaa@mmnum
enper at ur

oun 0
© A TP e oacT e SR DR ES T oglyBmpound exceeds 1
s vl and the tarabéretues dfmgatﬁwanéd ircthe camgierof Mpio GoaE toe80IG) mhereby to

t.ea{c%%@el f@@dlor‘?ﬁoﬁ %b&éfér ?rf:t%rr 5‘ tfl gsort ti\@ V\ﬂﬂ‘&e in Ie§%tgan 10

m nutes accor |ng erei
canpoest i on achi eves log 6 reductl on in Mycobacterium
terrae, if any, on the surface in less than 5 m nutes.
3. A nethod according to claiml1l or claim2 wherein

(1R condemeinad PTG g Rire  HEIPIE BRBMPETIEGIRIBYARIOY 6 reduction

eXA &B/AShatWriierrab, if AnfTRh iRs 269 ndédaahams aimuteane of
the preceding clainms wherein the concentration of

quat er nary ammoni um conpound exceeds 4% w w. 5. A
me3.hod acmethdd ageotdngatoyclaimée cotlainh2 wperegeitle ngheehtaatios of quaternary

wher ei t ggg o ni um conpound is (R R2 R3
R4§Rﬁf&g%%§rg?mg,xg , 2 and R4 are independently
substituted or unsubstituted linear or cyclic groups.

4 A MetAIpdinag ‘é@éoﬁjdnﬁljgtotéﬁy %hé‘bﬂhé prSYiSd aalﬁ% wHaein fR8

and R4 are 1 ndependently” alkyl, aryl, al kar
ar%ﬂ“R?ﬂltraBP” gtayatermany 3’Jﬁtmﬁ%ft"ﬁc98m§€'é’@red‘%?fst"0’°tﬁ’%l m5 or
claim6 wherein R and R2 and are i ndependent 'y

chosen fromthe conS|st . groups
PaeTen A e Bei P ozg s S1Be pReadhd biinE iR e uatermary
gr apogionsospourgl i9 R KRG plpheledii Rg R ahd R2 Bredadepemently
at : S t roup consisting of
o BB B SRR
8. A method according to claim 5 wherein Ry, Ry, Rs and R, are independently
alkyl, aryl, alkaryl, aralkyl or ether.

7. A method according to claim 5 o.r claim 6 wherein R; and R; and are
independently chosen from the group consisting of alkyl groups having 1 to 3 carbon
atoms, R; is chosen from the group consisting of alkyl groups having 8 to 20 carbon
atoms, and Ry is chosen from the group consisting of alky! groups having 8 to 20 carbon
atoms, aryl groups and aryl-substiiuted alky! groups wherein said substituted alkyl groups
have 1-3 carbon atoms and X' is chosen so as fo render said quaternary ammonium

compound water-soiuble.

8. A method according to any one of claims 5 to 7 wherein at least cne of Ry, Ry, Rs
and R, is a Cy4 - Cqq alkyl group.




atons, aryl groups and aryl-substituted al kyl groups
wherein said substituted al kyl groups have 1-3 carbon
atons and X" is chosen so as to render said quaternary
WOt conpound wat er-sol ubl e. 8. A nmet haadT/AU2005/006997
according to any one of clainms 5 to 7 wherein at | east

one of Rl, R2, R3 and R4 id% Cl14 - C18 al kyl group.

WD 2006A 0@ kAB:cRTThMPITHNE @D88ivhs 510 83vhereimatltlerestone of Ry, Ry, Ry
a di t ne of clainms 5 to 8 wherein at |east
o%rgoolg 15%?(’:12%5?\%8 and R4 is a C12 alkyl group. 10. A

nmet hod according to any one of the preceding clains

WAGT ei Nathen URLSHIRE EY anyHERNHAIPr&RERE YBkhd Wherein the quaternary
chl or hexi di ne gluconate. it. A nethod according to any

{ ! 1t
oABMERIUR] gamReuBd i GhipdeBr &Y% s an i norgani ¢ or
organi c counterion. 12. A nethod according to claim11l
wherein,X- .is halide, hydroxi.de, tetrafluoro .
hbsphataieti LRI 8 8 o KEima FR IR TG A Bomaye or
ongyaoit covgenmecedi ng cl ai ns8 wherein the quaternary

anmoni um conpound is a m xture of quaternary anmoni um

conpounds. 14. A nethod according to ancé one of the
pfiadcedi Adgnathed apsoding teslam Hewhaspip &y iahalide. hydsoxiee ltrgfuoroborate,

t BRGkpAReCor chrbonftemet hod according to any one of the
precedi ng clainms wherein the tenperature 1is greater

than 50 C. 16. A nethod according to any one of the
precedi Agn&th@l #Roniing ity dridef therpedeaing cRimdoksein tiie quaternary
exceed. 60 C. 17, . A nmefhod according to a f the
PG caRa i AR REERER, AP PO, 07 c

to 80" Cis produced by a physical chaotrope. 18. A

mayhod aGron 5@0%9?35 Qx’l}l\‘mr%z 4 SIrElink RV RArER the temperature

chaotrope 1s heat. e according to claim18
witegrestar thae4G€at i s produced by an exothermic
chem cal reaction. 20. A nethod according to claim17

wherein the chaotropic agent is elecftro netic,
P51 ot i Grmeted SRRSTES 2BPAIE of g G A RS iherdin the temperature
is greater than 50°C.

18. A method according to any one of the preceding claims wherein the temperature
does not exceed 60°C.

17. A method according to any one of the preceding claims wherein the temperature
of from 30°C to 80°C is produced by a physical chaotrope.

18. A method according to claim 17 wherein the physical chaotrope is heat.

19. A method according to claim 18 wherein the heat is produced by an exothermic

chemical reaction.

20. A method according to claim 17 wherein the chaotropic agent is electromagnetic

radiation, ulfrasound, shaking or stirring.

21. A method according to claim 20 wherein the chaotropic agent is microwave

radiation, UV radiation, IR radiation, an eleciric field, 2 magnetic field, electron beam
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21. A nethod according to claim20 wherein the
chaotropic agent is mcrowave radiation, W

radiation, IR radiation, an electric field, a nagnetic
field, electron beam 20 irradiation, |aser,

el ectrolysis, magnetic stirring, vortex stirring, high
energy jets, adsorption on #Ctive surfaces and
interfaces. 22. A nethod according to any one of

clainmse 1 to 16 wherein the 5 tenperature of from30'C
t o 8OGdiaiipn] lssgir edoicdybibynagnetiesirgad, verawsiraps. highpgnergy jets,
nmet hod according to claim22 wherein the chem cal
chaotadepetidrsomactivetseitfacas aretiaferfaces, an organic ion or

an inorganic ion. 24. A nmethod according to claim 22
wher éizn t heA okethwideatordingdt ropené sf cliiorsohtodtt whdreindhe
conpound or conplex. 10 25. A nethod according to any
one démpkmiurs oflfforh@0ZAtodEE enay ia prasiodd hakicbemaki chaotrope.
chaotropi c agents are enployed. 26. A nethod according

t o clzd.m 25A wiethicel atcardirantbi ahedrtni 22nwitdreip Hiyes cloamhicalrmthactrope is a
chem cal chaotropic agents are used. 27. A nethod

accor mgot me@hipn oareogbinit fen graciedigagicédrai ms wherei n

the 15 conposition further includes a sequestering

agent 24.28. A mathdwdemedioy ti digint 22 elhardin $hé odber@il ohadtepe is
sequestering agent is EDTA 29. A nethod according to
any opgrofor bberdir @veiung ot tanpexwherei n t he

conposition further includes an enzyne. 20 30. A

conmpogkt i on AWh&tRod 8esbrdiRg & St Bdofafiaifi giT tb 24 lherein a
di sinfection (as herein defined) according to any one

of t heonbResH FEhebRbHE agdits Ul bplbyeeexcess  of 1 % of
a gquat ernary anmoni um conpound at 30C at a worki ng

concenbr at | Amethdd aAc&aEes chirf 25 agefditl hREnbMatb@bMBRical and

further including a substance 25 which is a

chaot rABinfcaP@RRtrofidlagbts R84 usedspor e openi ng chenical .
32. A conposition according to claim30 or 31 wherein

t he concent rategddeiccoditaiis raﬂg b¥e @mﬁ%giré'é'@dﬁ%m HRAvherein the
exceeds 2% w w. WD 2006/ 005108 PCT/ AU2005/ 000997

composition further includes a sequestering agent.

28. A method according to claim 27 wherein the sequestering agent is
EDTA.

29. A method according to any one of the preceding claims wherein the

composition further includes an enzyme.

30. A composition when used in a method of high level disinfection (ds

herein defined) according to any one of the preceding claims including in excess

of 1% of a quaternary ammonium compound at 30°C at a working
concentration.
31. A composition according to claim 30 further including a substance

which is a chactropic agent but is not a spore opening chemical.

32, A composition according to claim 30 or 31 wherein the concentration of

quaternary ammonium compound exceeds 2% w/w.




21 33. A conposition according to any one of clains 30

to 32 wherein the concentration of quaternary

amoni um conpound exceeds 4% w w. 34. A conposition
vag con/dismg t o any one of clains 30 to 33 wherBsiTrawzing/o00997
quaternary ammoni um conpound is R R2 R3 R4 N X"

where R1, R2, R3 and R4 are%1ndependently %}an )
s Gt abl B CeMBRTHIACERIE AN e ClIeRd P Ba ey t8§69mf@ntra’ﬂon
gloPiterddry afn@BRIROSIrdo0nd ageeslinguivo cl ai m 34 wherein

R1, R2, R3 and R4 are independently alkyl, aryl,

al karyl, aral kyl or ether. 36. A conposition according

t @4cl ai Amcdpositiddtacatrding itomarYlorernd cBinsalticto 88 evherein the quaternary

Nf KO nSi

%%%Po%mﬁgépﬁy ﬁ&‘%s(ﬁ R ﬁ R h?ﬁ \Eﬁe%" é?%i‘rs asr@gar@rnﬁependently
fmmmlﬁéle@ubﬁwt%ﬁ@r@vb&ﬁ@taﬁiln&awlcy@jmcqw having 8 to

20 carbon atons, and R4 is chosen fromthe group

con5| sting of al kyI roups having 8 to 20 carbon

ArcPMPERERTRCCARY & QP'%%@gﬁ’r?'ﬂtPed%aﬁde g 6 lependently

mﬁa@abmagub&ﬂkﬁweﬁﬁérm kyl groups have 1-3 carbon
atons and X-- is chosen so as to render said

guat er nary ammoni um conpound wat er-sol uble. 37. A
c@dposi hicompasitor abcoging do eaiyn Bher IF wiedram RearBiR{ and38e

wh .
Wil : esgﬁbgﬁgf%h%%%rﬁé?rﬂ ﬁo?efgrﬁgb ?ﬁtu@ f g&y%@o@&%bm h %J@ carbon
actunsdliRa i aheserfienpiie sefupcionsishing4f alsyl ITouRp BpERdS W@ Qﬂrbon
Rltonf¥ andiB, ls"{‘;ﬂgséﬁ“‘rdnﬁh@ gfelg con&;tr?ﬁg 3k 5IW] g%gé‘ﬁ’awr%% o0 carbon

conposi tion according to any clarm
WSS, ATVHHEVRE arﬁlaryiﬁgbstiﬁged %{]ﬁ)d gp@yp§ where sgig sgpsﬁ%ted alkyl groups
grr@uw 34ﬁfboﬁ 2CANEARI X 1IOENREE 66 88 RO ehder a8 qoaternady ammonium

aims 30 t erein the quaternary conpound is a
dlcgfnf?%'ndd’ﬂ%? ﬁoﬁ@rh % conpound. 41. A conposition

according to any one of clainms 34 to 40 wherein X7 is

SStors P Boafly SAIORIL BRI i o g0 SRRRRAED e
t etnd & |Iw dlab gretie with A BN éﬁn@th @ r!e3§éhretﬂdﬁat e.

2006/ 005108 PCT/ AU2005/ 000997 22 43. A Corrp08| tion

according to claim 30 wherein the quater narg/ onpound
i 8. A composition according to any one of claim 34 {o 37 wherein one of Ry, Ry, R

and R, is a Cqa - Cys alkyl group.

39, A composition according to any one of claim 34 to 38 wherein one of Ry, Ry, Rq
and R, is a Cy; alky! group.

40, A composition according to any one of claims 30 to 38 wherein the quaternary
compound is a dialkyl quaternary compound.

41. A composition according to any one of ¢claims 34 to 40 wherein X is an inorganic
or organic counterion.

42, A compaosition according to claim 41 wherein X is halide, hydroxide,
tetrafluoroborate, phosphate, or carbonate.




chl or hexi di ne gl uconate. 44. A conposition according

to any one of clains 30 to 43 including a m xture of
guat er nary anmoni um conmpounds. 45. A conposition
vageos/ohsng t o any one of clains 30 to 44 i nclPgaiAgeusmesvy?
or nore conponents for an exotherm c chem cal

reaction. 46. A conposition<“gccording to any one of
cfai ms B0oeesipniagearaiay tg GRIMAG igredn therwtegry compound is
CHaohealAe gihdonafe. cONposi tion according to clains 46
wherein the chem cal chaotrope is a netal ion,

organi c or inorganic anions. 48. A conposition

aé4¢.or di Agompogiticdi arcerdingesrgiane bhdaiclsSite 48 inchidioy mopweture of
[ ound or conplex 49. A
cé#é%@lg&iagrilm%@gg%ﬁﬁogﬁ?%pcI aim 47 wherein the chem cal
chaotrope is urea, a guanidiniumsalt or a tetraalkyl
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is a solvent which has a weak tendency to form
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guanidinium salt or a tetraalkyl ammonium sait

50. A composition according to claim 47 wherein the chemical chaotrope is
guanidine hydrochloride.

51. A composition according to claim 47 wherein the chemical chacirope is LiBr,
CaCl, KSCN, Nal , NaBr, borax, sodium azide

52. A composition according to claim 47 wherein the chemical chactrope is an anion
selected from CNS, I, Br, NOy, CI, CH;CO0 or 5042

53. A composition according to claim 46 wherein the chemical chacirope is an
organic solvent of a kind which tend to denature, dissolve or swell proteins.

54, A composition according to claim 53 wherein the chemical chactrope is N-
dimethylformamide, formamide, m-cresol, dioxan, CHCls, pyridine, dichlorethylene, or 2-
chloroethanol.




57. A conposition according to claimb56 wherein the

chem cal chaotrope is ethanol, n-propanol, nethanol,

et hanol /0. 01 %iCl, n-propanol/0.01 %iCl or

worhwhedp0. 01 %1CI. 58. A conposition accorRiThgi2ee/000997
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trifluoroacetic acid or an electrophilic sol vent . 60.

A conposition according to any one of clains 46 to 59

WS ei n Aceupusitinabewndin to it et mbpiein thgshergicalrdbaotrope is an

enplayed. 61. A conposition according to any one of

clalns 30 to 60 further including a sequestering

agent. 62. A conposition according to claim61l wherein
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boatraxturaliy disorganising solvent.

59. A composition according to claim 58 wherein the chemical chaotrope is
dimethylsulfoxide (DMSQ), dichloreacetic acid, trifluoroacetic acid or an electrophilic
solvent,

60. A composition according to any one of claims 46 to 59 wherein a combination of

chaotropic agents are employed.

B1. A composition according to any one of claims 30 to 60 further including a

sequestering agent.

62. A composition according to claim 61 wherein the sequestering agent is EDTA.
63. A composition according to any one of claims 30 to 62 further including an
enzyme.

g4, A composition according to claim 63 wherein the enzyme is a protease, amylase,

lipidases or cellulase.

B5. A composition according to any one of claims 30 to 64 including a protease and
borax.




