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particular panel of test organisms, which collectively represent the known or possible

infection and contamination risks. The test panels and criteria are different for “low”,
“intermediate” or “high-level disinfection”. These terms are herein used in accordance
with current Food and Drug Administration (‘FDA") criteria for levels of disinfection which
are detailed in Premarket Notification [510(k)] Submissions for Liquid Chemical Sterilants
and High Level Disinfectants FDA 1997: “A germicide that inactivates all microbial
pathogens except large number of bacterial endospores when used according to
labelling”. In brief, the FDA regulatory requirement for high level disinfectants includes as
the most challenging test a 100% kill of Mycobacterium tuberculosis var. bovis (or a
specific strain of a suitable surrogate, such as Mycobacterium terrae) in 400 p.p.m. hard

water in the presence of 2% horse serum in a quantitative tuberculocidal test.

Mycobacterium tuberculosis var. bovis is an organism which is refractory to treatment by
most bactericidal compoqnds. In addition, 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



the nost challenging test a 100% kill of Mycobacterium

tubercul osis var. bovis (or a specific strain of a
w@iobabdies surrogat e, such as Mycobact eri um t erPEEAU2005/000997

400 p.p.m hard water in the presence of 2% horse

serumin a quantitative tube?cul oci dal test.

apocbidet astivipnesiudiziog sosres of Bacillusgi Gostydiym segigsi §has been

d@pﬁo%gtré%d Eﬁa{tﬁﬁ&%@f % of'%nﬁshﬁar{l@%s@é{nm%heﬂ%i skliah€alre the

requi renents for
awpmdf@aeilluasmqmse&twbtllﬁ pnd Cuaréor@wi% adgrilzghomista process that

o]
BRSSP DAY SRR ROR st i an e
apomr cligl eclis$all gs ahigh d,ﬁ\@!adISIafe@taﬁléc@ ehemicanustdestregigiesed as such
UELFA0EES 19 BT Sy PR BB RO g ot
that they nust also achieve sterilization although a
k %W&Swn %aq%stﬁéf? Ie'l'\)/Fm?s@% f {‘ﬁLﬁ")%\hIPFn%@f 8N rﬁgbtl@lréfﬂcacy

erm terillzation is tested wth
sm:iards @famteaneqhanetemdﬂewﬂevet qisinteiciien apwekslt iy UrB‘éRf??‘Wl?@CGPted that
@W |g3e?afsrnlféjdt|8mlﬁ>§98|%aer§e chindl #edi& @rﬂeﬁﬁéﬂ?ﬁé fo\'f ﬁfgﬁQe\Feh disinfection

nost resistant to ch
Errinboce sjnéa@ it iscasspoee srigrfto Reding thad aslgg-depv@gdlgmfectant cannot

%%Pe[tv'ele{ i ém e?dlsﬁl%gtl‘afi@%dar%t erilization is a process
I'mnates or destroys all forms of
m cr obi aI I | fe i ncl udi ng fungal and bacterial spores.

ﬁ%h?&eﬁlgﬂf@& s ek g nsﬁél?'lrpfh%q{e%ﬂﬁcare an& A¥GiceRindustry, for

ere as suc appropriate regul atory
eanme fa dlssfestj@m@someﬁie kigmey diplyzers @ndotjer sredigghingiryments and

é&(]ﬁ_ %ép%):‘alllyl/ {hos§ "?‘ﬁ%‘*@ bé p%ﬁw %?gghe%te%ley diesh18b 8GEALely used

ficacy standards
loyf miedicel offiatisaangl denitists swhereewmany of the irfséisiments ingorperale ruppers or

él st#&@'n)( HeR Hoh¥irQGi6R %E@%a“lﬁ‘ioe h%‘éfe'd‘ggﬁéatgdﬁ EJ‘&@&/E'G@WC without

Oor mance cannot nt ermedi ate or high-1evel
dareagd.ect i on performance. In fact, it is assuned prior
to testing that a | ow | evel disinfectant cannot
achi eve a higher level disinfection standard. Hi
Cemetondiogiméreiethn availahlechighsiedelsliginiastauisl ifclige glhtéireﬁdehyde solutions

BEHER 0 §h P8 Do et Rl pib A Y84 it acti®tion with an alkaline buffer just prior

to use. Also available are an acidic (pH 1.6-2.0) 7.5%. sup.w/v hydrogen peroxide

solution (Sporox®, Reckitt and Colman, Inc.) and an acidic (pH 1.87) mixture of 1.0%
hydrogen peroxide plus 0.08% peracetic acid (“PAA”) (Peract™ 20, Minntech Corp. or
Cidex OPA® Johnson & Johnson). The minimum effective concentration of PAA for high-
level disinfection at 25 minutes (min) and 20°C is 0.05% (500 ppm) (Peract™). The
minimum effective concentration of peroxide for high-level disinfection at 30 min and 20°C
is 6.0% (Sporox®).

To be acceptable as a high level 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 low order of
toxicity and is readily rinseable with water. 1t should be capable of a simple monitoring
and validation procedure. It should have a commercially adequate shelf life and shelf
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Iggg{allvaflér{"?Seymour S. Block, Fifth edition, page 306). Quats are typically used at
concentrations ranging from p.p.m. to 0.25% w/w.

Many workers have screened differently substituted quaternary ammonium compounds,
and/or sought coadjuvents, which might raise their effectiveness to a higher disinfection

level.

For example US 6,245,361 discloses a combination of 600 - 800 p.p.m. of a qﬁaternary
compound with a chlorine containing compound such as a hypochlorite or diisocyanate in
which the chlorine compound provides the tuberculocidal activity. Chlorine compounds
are excellent sterilants themselves (at the levels specified in the patent) and it seems that
the addition of a quat yields no improvement in Sporicidal/tuberculocidal efficacy when
compared to chlorine alone. The improvement claimed is that the combination with the
quaternary ammonium compound is said to be “less " toxic and “less” skin irritating than is
the chlorine compound alone. However, the presence of the chlorine compound would
render the composition corrosive to many construction materials and the combination
shares most of the disadvantages of prior art. Disinfectants which contain combinations

of active components such as in this example are also disadvantageous with respect to
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Bétzegthqmium coibride giumeancaairgtion of 0.25% and at temperatures above 60°C has
been proposed for that use . However as shown herein such treatment is not effective

against Mycobacterium and the treatment is not suitable for high level disinfection.

It is current medical device user practice for semi critical medical devices (i.e., those that
contact intact skin and mucous membranes such as endoscopes, dental instruments and
the like) to use separate short cleaning and disinfecting steps and times, and reusable
solutions. Longer soak cleaning or disinfecting times and single-use solutions would for

the most part be uneconomical and impractical in current medical or dental practice.

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

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

" embodiments of the invention to provide a high level disinfectant which is shelf stable,
effective in a short time, and which poses a significantly reduced occupétional health
threat.



compound with a chlorine containing conpound such as a
hypochl orite or diisocyanate in which the chlorine

W@ 0vpoes108 provi des the tubercul oci dal acti vi t yPCT/AU2005/000997
Chl ori ne conpounds are excellent sterilants thensel ves
(at the levels specified in%he patent) and it seens
that the addition of a quat yields no inprovenent in

ﬁfﬁfrb& 'e%o{dﬁﬁ@ﬁé §Hh9 vaﬁ‘ﬁonelfegulfl‘ﬂ%yreﬁﬁ%%oqegﬁ%&%tlbﬁ in population

orine a rovenent lainmed 1 s hat
o biybobratram arice WHhEr 26 9T 91 &t ORIN (A SAHbRTELIPGdal tests and

b%ﬂ'l 8 éLthlti)fand E@trldlwﬁd‘roé’éﬂ'@s sb@%% in ﬁh&lé} g Wdurs 88 b&OFDA

I ne COITpOUﬂ al one. However,

t he
requirearands fof higreleyel diginfaetiondap gafiredin lﬁ@“ﬁ'é‘ﬁﬂ@?tlftcﬁ%o” [510(K)]
S%Bg}?ﬁéﬁs' @%.ﬁelﬁf&%nﬁ%qb@ér%aﬁényﬁ%l ORinfRk&Hs, HOA 1993).

e conbination shares nost of the di sadvant ages
of prior art. Disinfectants which contain conbinations

%lE?§fAW%M@WWH%IﬁVEﬁT|@' n this exanple are also

sadvantageous wth respect tothe regul atory process.
Aaqsossiingetotasiirst aspeciibe ivepngpiodgdena @ﬂpetgcpﬂaofdagh lguel disinfection (as

t{e@&@ ggh@%{) 2’6 qRYrfh& Mﬁhé}llngﬂ%"!ﬂeﬁ Sﬂ?ééﬁh?'tb(e %ﬁd&ervﬁﬁllfée@dmposmon

and materials conpati
including: atquetermrmanmoruuf@a@rélow %ﬂ%\éb\?feb‘rté% paruﬁﬂniratlon of said

Eé? grﬂ-fnbﬁléfmfc% 5681%”3%@&@&5%99@&31 O%Swﬁ/ 44tth@¥émperature of
now edge

s that at er nar anmobnl um s
tfestmentds FolnicHdy be indthe rangerof OmPRS te |8§|Qwé@feéwttg aem?ve log 6

Uy A Ebe i USRS B e 0, 0 it

corrbinatlon of a quat at 0.1%to 0.2% ww with at

ferr%ka%grﬁbo%ofl‘h%tg\’/of ﬂh%}ébygrf R cér?CeBHQt‘ﬁfnCéflq‘&‘a‘i iy am ammonium

e Cco nations wt yco et her are not.
dosnmwnpdlqslaﬁgeands 2% wewandmietembinorgatar than 45 Wy Th?e
r b
fﬁ?ﬁegﬁuég bk rﬁlls@ﬂc{@é?tgﬁ hhn‘@@ ¢ &%‘Fg%leyt ® eg??fg?ggﬁ 49c, and
rsoneqorgfesahly/gm@rm afout peCe Hﬂ\@wer bedempaiaiurg gesirably does not

gg@géguﬁo% rhYlé(\ﬁ%t tthHsQ 'f&é/ngf;efb'1ﬁ§t?drﬁé1t§%h5&t§mﬁﬁr$heat

construction.

sttt enateiigls Ay bhep tS8G C4Rm eoer g@ﬁ@@ p@nqeﬁtra@,onsr?@d
PRI QLY SENIEOE S 1848 riBld th MARBDAGEAG tEHRPH [EShan 5 minutes.

Those skilled in the art will recognize that quats have hitherto been reported to be
incapable of providing high level disinfection. Block (cited supra), a recognized manual
in the art of disinfection, says of quats ‘they are not tuberculocidal or sporocidal or
virucidal against hydrophilic viruses at high concentration levels”. When used as a low
level “germicide” quats are typically applied to surfaces at ambient temperatures and at
concentrations of from about 0.1% up to about 0.25%. There is no suggestion in the
prior literature that a quat is capable of killing mycobacterium tuberculosis at any
concentration at room temperature, or that increasing temperatures above 30°C would

have any beneficial effect on.a quat’s biocidal effectiveness.

Indeed the present inventors have found that at ambient temperature and at
concentrations of up to 1% w/w quats are not capable of high level disinfection, and even
at below 2% w/w they do not achleve that level in a practically short time span. It was
therefore surprising to d|scover that a high level disinfection could be achieved in a
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microorganisms that tends to increase the solubility of hydrophobic particles in aqueous
solutions, or which tends to destabilize aggregations of nonpolar solute particles and
micelles, or denatures (folds or unfolds) proteins. Physical chaotropes for use in the
invention have been discussed above. Certain chemical chaotropes, such as metal ions,
organic and inorganic anions, urea, etc may be used alone with the quat or in combination
with a physical chaotrope. For preference a combination of chaotropic agents are
employed.

According to a third aspect the invention provides a method according to the first or

second aspect wherein the composition 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°C at a working

concentration.
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The invention employs a quaternary ammonium compound under selected conditions to

achieve high level disinfection. Any commercially available quaternary compounds are

suitable in the present invention.

A quaternary ammonium compound can be represented by the general formula (R4 R2 Rs
Rs N+)X. Ry, Rz, Rs and R, can independently be any suitable substituted or
unsubstituted linear or cyclic groups such as alkyl, aryl, alkaryl, aralkyl, ether and the like.

Preferably, in the present invention R, and R, and are independently chosen from the
group consisting of alkyl groups having 1 to 3 carbon atoms, Rs is chosen from the group
consisting of alkyl groups having 8 to 20 carbon atoms, and Ry is chosen from the group
consisting of alkyl groups having 8 to 20 carbon atoms, aryl groups and aryl-substituted
alkyl groups where said substituted alkyl groups have 1-3 carbon atoms and X is chosen
so as to render said quaternary ammonium compound water-soluble. Any suitable
quaternary compound may be used but, for preference, the quaternary compound used in
the invention is a dialkyl 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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preferred forms of the invention a quat is used together with a protease in the presence of

borax and at elevated temperature.

The selected conditions include energy input to increase the temperature from 30°C to
80°C, preferably above 40°C and below 60°C. Temperatures above 60°C are not
desirable because of the detrimental effect of temperature on construction materials of
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 chaotropes 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-dimethylformamide, formamide, m-cresol, dioxan, CHCls,
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Adsorption on certain surfaces and interfaces including zeolites, including air/liquid

interfaces.
(3) Enzymes, for example proteases, amylase, lipidases, cellulases and the like.

EXAMPLES OF THE INVENTION

In the following 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, 5,10, 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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Table 1 shows examples of the use of quats according to prior art in which concentrations
in the range 0f .025% to 0.25% are employed at ambient temperature. It can be seen
that at up to 0.25% (which is considered a high concentration for formulation of quats) the
“kill time” of Mycobacterium is greater than an hour at 25°C, and for B.subtilis and '
C.sporogenes Kill time is greater than 24hrs. As test 1.3 shows, the result is the same at
62°C, even in the presence of ultrasound. None of the examples in Table 1 could be

considered useful for High Level Disinfection.
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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 kill Mycobacterium terrae at the prior art

concentrations of 0.25% w/w. ( table 3 tests 3.1-3.3), with or without ultrasound,




preferred fornms of the invention a quat

is

used

together with a protease in the presence of borax and
The sel ected condi t i BCIEFAU2005/000997

wa@eooelesiat ed t enmper at ur e.

i nclude energy input to increase the tenperature from

300C to 8Q0C, preferably abde

400C and bel ow 600C.

Tenper at ures above 600C are not desirabl e because of

mat eri al s of ;% rm)E sens?iﬂi3

5 DETSIE

fve ne

Jﬁlé H\'vSntHJ

Il\ constTuction

runments. The

e Fatnuigtiomay
bner gy i npu
Asoni ¢ ener
pressure,

Oendifiensat
t

gy, infrar

may be [

t he actior

&dl Diyneap|
fo, TERES. ¢

ed or
of eI ect

)Killc'Ell'rIepn
’fB. apRlik C

crowave ra
ric and

&fl Theeet |

gl 0!'8%6]’18

or magneti g

HLD

ik

ur\l IIU

r onot i

%5“

\$$ODLI Iy I;

NP

il

o@5ycQRR

05V Ty

opEs whi ch

e%%ﬁcur e, H>§pdﬁ'{7§ c‘

%ﬂymbe (

fald HQI"\I £

@m ihred

c ol vept

M>Pdh hishe

E af o leind

P24 |

7ot dlhs.

" 81259, QUﬁ\Tp

PSS an orde

reshact s ar

ed caonfor

&60Qhins Of

mation wWh

el Y
ch diff

happheed and
brs fromt hg

rmat i ons (

et hyl forma

8. 250aQPATS

ulfrasUNGO!
de, fo

Bt s wh

r gam de,

i8R Migg oy
di ng) are

I

IP2Adrs cal
> exenpl i f
cresal

>24 hrs
i ed by

i oxan

| Ty My My M| M

31 5% RUIATe,
group al so
pncy to for

25°€n! or et
i ncl udes

m_hydr ogen

-

mA0enias 3
sol vents

bonds s

L Td8ArEhi ¢

ch as th

o Kilh hay ehcie

hPé8hFanol |
ak
b al cohal s,

3.6et hali
w th
di soj

n&10% RUATop
0. 01 9%Cl)
gani ze the

Al so,

hABIC  net h
SO
struct ure

arf®l mipesy
| vents whi
e.q. din

edBdIrs y |

né'q‘?k' l)eul f

Ar4&ihrg ur e
i 4

3.7( DVB(
trifl

sol v

DB. 086 QUAIH
uor oaceti c
bnts. |t sh

CRBent r at
aci d,

and
bul d be not ed t hat

i @@amindi d

ot her eI

F48rhoac et
hi lfi
S

Pé8des d and
I(rrgo Kill)

jority of

3.8t hesg

onno

=0ca%pound_s

to a3t

actaial |y

‘\ﬂ QA<

sta0amipk he

r»28es sp(

e {2\ Ca

)r>e4¢1mat as

3.9, qamhO

or gani

TSI

gﬂﬁc;aoﬂc

\4IIL

e

396

<t1§\hr§ucr

N agh;rﬁea or F

guani

di ne

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 used in

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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Tests 4.1 and 4.2 are at 25°C and therefore outside the selected range of the invention.

However the results for tests 4.3 - 4.7 selected according to the invention are in stark

contrast to tests 4.1 and 4.2.
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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% quat concentration, but that at higher

temperatures a surprising and dramatic change in kill time occurs at 2%.
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(Quat 4) is Dodigen 228 LF (N-Al kyl D nmethyl Ammoni um
Chloride, Cl4 - 60% Cl2 - 30% C10 - 10% single
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tests tor determnation of H gh Tevel Disinfection as

defined in current FDA criteria _édet_ai led in

(Rpaink ik Biderd Qimptwt AmmoprpCRipTidestyifichain dRardag 2280 from Lonza),
_ Gé&'z?} i<DREIFBlmeth Wrﬁrﬁ@ﬁlﬁm@ﬂoﬂd%lh%ﬁﬁﬂn quat (Bardac LF-80 from
sinfectant's FDA 1993".): ACAC sporicidal test : AQAC

RePZao 966. 04, AOAC Official Methods of Analysis. AOAC

3@!9&@2% Bsﬂqqai Méosd (K- Aul\e)émjlm@tr@l Afcffonfth SRS €61 - WA: C12 -40%,

ficial thods "of Analysis (1995) AQA
Gt 1§l/v)farafé Carrler Test in AOAC Ref Nos 991 .47, 991
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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 chaotropic
effect, use of microwave, ultrasonic, infrared or other electromagnetic radiation alone or in

combination with chemical chaotropic agents may be used.



AQAC Fungi ci dal Test AOAC Ref No 955.17, AOAC Ofici al
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di sinfection (as herein defined) of a surface

including the step of treatihf the surface with a

conposi tion including a quaARexare1amoni um conpound

wherein the concentration of said quaternary ammoni um

conmpound exceeds 1 % w w and the tenperature of
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achieves log 6 reduction in Mycobacteriumterrae, if
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concentration of quaternary anmoni um conpound exceeds
2%vv/w 4 A rret hod accord| ng to any one of the
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atonms, R3 is chosen fromthe group consisting of alkyl
groups having 8 to 20 carbon atons, and R4 is chosen
w0 e@a0od1e8 gr oup consi sting of al kyl groups havP@AB2106/000997
20 carbon atons, aryl groups and aryl-substituted
al kyl groups wherein said sub8tituted al kyl groups
THECLAMMSD EFINEING THE INVENTIONNARENAS FOLLOWSEender
sai d quat ernary anmmoni um conpound wat er-sol uble. 8. A
nmet hod according to any one of clains 5 to 7 wherein
at least one of R, R2, R3 and R4 is a Cl4 - C 8
al kyl d¢vmeino8.of Aightsvebdisiafection (asthdrein alefinet) @f afsudbes insluding the

0 erein at | . R3 and R4 is a
Rteb e P B 78 fRodlorlibarin s sdhg N snigfum
t:bmppmre:bwﬁémgmhtlbb abmrxgmjammfrsaidw?ema?rlmngynia?mmmnd exceeds 1
[ nd.,.i o] I di ate. .
SEUBT AN e RRRURS B AR HITIR Gnadtiidip DI R 3UC phereby o
Rotegalog® reduciiogam Myccloactdrian @mae li2any) omeghdedrface in less than 10
rding to claim11l wherein X is halide, hydroxide,

ﬁ'i'ﬁ%g?'l uor obor ate, phosphate, or carbonate. 13. A
net hod according to any one of the preceding clains

erei h uat er.nar. ni.um.c ound i.s a mxture .
8 quatee Rt R Skt Mo Bost g etes o8 6 recucton
acMpcatiacterium termge,dihanyo bn theesypiaee édiessg) thana mihuidser ei n
the tenperature is greater than 40C, 15. A nethod
according to any one of the preceding clains wherein
Bhe t erpmethbdraecordingrte akign 1tdnalairb @Qvheléin tife o@ideafiation of quaternary
accordin the precedi ng clains wherein

to _any one of,
?Wéncfné% %nga}uﬁ exceeds 5 o WIW.
4, A method according to any one of the preceding claims wherein the

concentration of quaternary ammonium compound exceeds 4% w/w.

5. A method according to any one of the preceding claims wherein the quaternary
ammonium compound is (R; Rz R; Ry NY)X where Ry, R, R; and R, are independently
substituted or unsubstituted linear or cyclic groups.

6. A method according to claim 5 wherein Ry, R,, R; and R, are independently
alkyl, aryl, alkaryl, aralkyl or ether.

7. A method according to claim 5 dr claim 6 wherein R; and R, and are
independently chosen from the group consisting of alkyl groups having 1 to 3 carbon
atoms, Rj 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 alkyl groups wherein said substituted alkyl groups
have 1-3 carbon atoms and X is chosen so as to render said quaternary ammonium

compound water-soluble.

8. A method according to any one of claims 5 to 7 wherein at least one of Ry, Ry, R
and R, is a Cy4 - C45 alkyl group.



does not exceed 60C. 17. A nethod according to any one
of the preceding clains wherein the tenperature of
w0 e@a®A®G t o 80C i s produced by a physical chaptT/ap2n05/000997
18. A nmethod according to claim217 wherein the
physi cal chaotrope is heat. 1. A nethod according to
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cheni cal ~reaction. 20. A nethod according to claim 17
%ng]é‘sr? Pﬁea%i%@f‘lpbpi c agent is el ectromagnetic
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net hod accarding to any one of clains 1 to 16 wherein
?rﬁé‘n'tcé?ﬂgﬁegf’ﬁ're of from30C to 80C may i s produced by

a chem cal chaotrope. 23. A nethod according to claim

wherein, the chenical,_.chaptrope | s et al .
" o hbrgaR Resaris Som PhHPERT & Bafte Bho RkgEihBauoroporate,
ploasphdiengr ¢arbohaé.m 22 wherei n the chem cal chaotrope
is boron or a boron conpound or conplex. 25. A nethod
according to any one of clainms 17 to 24 wherein a
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14. A method according to any one of the preceding claims wherein the temperature
is greater than 40°C,

15. A method according to any one of the preceding claims wherein the temperature
is greater than 50°C.

16. 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, ultrasound, shaking or stirring.

21. A method according to claim 20 wherein the chaotropic agent is microwave
radiation, UV radiation, IR radiation, an electric field, a magnetic field, electron beam



27. A nethod according to any one of the preceding
cl ains wherein the conposition further includes a
weemaeeties i ng agent. 28. A nethod according toPCl/aum02/§00997

wherein the sequestering agent is EDTA. 29. A nethod
according to any one of the P eceding clains wherein
lrltaehactlomjas&rt electrdiysis, egnetic stirdes, vartex airying,. higioenetgy jets, adsorption
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isrn erern defined) according to any one
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agent but is not a spore opening chemcal. 32. A
conposition according to claim30 or 3 1 wherein the
23nc enWraeﬁhod aofordingtaclaiar 92 sumetai the ahenmical niaarope éxig metal or

ekt 38 or DB RE PRI B 0t at Fom of

quater nary amoni um conpound exceeds 4% w w. 34. A
NPosixt f
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EadroNﬁ)aXImhederanlé& R3 and R4 are independently any

sui tabl e substituted or unsubstituted |inear or cyclic

group. 35. A conposition according to claim 34 wherein

B3, R2A Rethadacftdiag éo amdene oidaitrisyl 78b ¢ whegegin la,combination of
ral kyl o her. 36. A conposition according

?Ilaé(og{oﬁcrﬁ E?Soéﬁgfg%l grjel n RL and R2 and are

i ndependently chosen fromthe group consisting of
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up cons groups havin
Qlﬁlacﬂwphmgents are used.
27. A method according to any one of the preceding claims wherein the 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 for use in a method of high level disinfection (as 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
chaotropic 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.



atons, and R4 is chosen fromthe group consisting of
al kyl groups having 8 to 20 carbon atons, aryl groups
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substituted al kyl groups have 1-3 carbon atons and X

i s chosen so as to render saf¥ quaternary ammoni um

88npouAdcanenasitios @ceditivg taany pne ohglaigistd0dn 3aodwrein the cencentration
i g\%%rs o e of Rl, R2, R3
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than 18. 38. A conposition according to any one of
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amynasiien ¢empperichis 381 RoR3B4 MR sihareoRe Raf RRand RRare iRd=pendently
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quat ernary compound is a dial kyl quaternary compound.
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alkyl, aryé efifeodi aralsyl aaetwrdi ng to claim4 1 wherein X is

hal i de, hydroxi de, tetrafl uoroborate, phosphate, or

car bonate. 43. A conposition according to claim 30
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B e
atoms, aryl groups and aryl-substituted alkyl groups where said substituted alkyl groups
have 1-3 carbon atoms and X is chosen so as to render said quaternary ammonium

compound water-soluble.

37. A composition according to any one of claims 34 to 36 wherein one of Ry, Ry, R
and R, is an alkyl group with a chain length of less than 18.

38. A composition according to any one of claim 34 to 37 wherein one of R, R;, Rs
and R, is a Cy4 - Cg alkyl group.

39. A composition according to any one of claim 34 to 38 wherein one of Ry, Rz, Rs
and Ry is a Cy, alkyl group.

40. A composition according to any one of claims 30 to 39 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 composition according to claim 41 wherein X is halide, hydroxide,
tetrafluoroborate, phosphate, or carbonate.



46. A conposition according to any one of clains 30 to
45 further including a chem cal chaotrope. 47. A

W@ o09p0eilns on according to clains 46 wherei n t hBCT/AU2005/000997
chem cal chaotrope is a netal ion, organic or
i norgani ¢ ani ons. 48. A conp®ition according to claim
4%. wheAdiompokidor hesrrding txtlaim 8@ pbeiein therqvatesnary chmponnd is
&ﬁgmgy@ﬁ/i‘e%uc%ﬂg@ ex 49. A conposition according to
claim ereirn the chem cal chaotrope is urea, a
guanidiniumsalt or a tetraal kyl amoniumsalt. 50. A

NPOSipt : ' ] 4 [(X=Y) ] en] cal
e SRR Lgtink s ShoL AT RS o o
guatpart aromoaitivosadipeynt® cl ai m 47 wherein the chemi cal
chaotrope is LiBr, CaCl2, KSCN, Nal , NaBr, borax,

sodi um azi de 52. A conposition according to claimd47

dher ei A conwositienacedrdiod dmanopre dfcizims 30ito 44 deudludingone or more

RONY lghlg} ' or S&4 2 53. A

(f':%rﬁgéom tlfgﬁagggé(gpei ngc?%nq%?lgf%@ng\}herei n the chem cal

chaotrope is an organic solvent of a kind which tend
denat ' TN ; -

ooy afposfibd Sof@nglo Sifbne EiRe 3010 3B rurbher naudno =

eheaocalmbeotrepeNdi net hyl f or mani de, for mami de, mcresol,

di oxan, CHCI 3, pyridine, dichlorethylene, or 2-

chl or oet hanol . 55. A conposition according to claim46

dher ei A compositienacedrdiog doclaippeta whereindhe shemigal dtackrage is a metal

BnVGgknik &R HRRghid Shidy M hydrogen bonds.

48. A composition according to claim 47 wherein the chemical chaotrope is boron or

a boron compound or complex

49. A composition according to claim 47 wherein the chemical chaotrope is urea, a

guanidinium salt or a tetraalkyl ammonium salt.

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

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

52. A composition according to claim 47 wherein the chemical chaotrope is an anion
selected from CNS’, I', Br, NOy, CI, CH;COO" or SO,*

53. A composition according to claim 46 wherein the chemical chaotrope 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 chaotrope is N-
dimethylformamide, formamide, m-cresol, dioxan, CHCIs, pyridine, dichlorethylene, or 2-
chloroethanol.



56. A conposition according to claimb55 wherein the

chem cal chaotrope is an alcohol. 57. A conposition
W@e@eeilngy to claim56 wherein the chenical cheOI/ATR®S/000997

i s ethanol, n-propanol, nethanol, ethanol/0.01%iCl,

n-propanol /0. 019%4CI or met haddl /0.01 %iCI. 58. A

&b osift ¢avrpasition mdearding do clabin A6 abendie the ¢hentieal chaotiapelis a solvent

t I i sing solvent. 59.
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chen1ca| chaotrope is dlnethylsquOX|de (DVSO)

chlor PR :

Pact r oatepooidfEnrdid s ABNRerbin iR Chahichbnastrope is an
ahyh@ne of clains 46 to 59 mhereln a conbi nation of
chaotropic agents are enployed. 6 1. A conposition
according to any one of clains 30 to 60 further ;
Pric| udiAingpnaposiiiqu escardingdo algem 66 wdereimtheosheoical ichaotrope is ethanol,

n [ 0
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clains 30 to 62 further including an enzyne. 64. A

NPOSipt | § :

B8 AL A REA oG ol T dhePIF IR el SHEdFSRg s o
§6wﬁu@WYﬂbnm@UBMQ@OW§nto any one of clains 30 to 64
i ncl udi ng a protease and bor ax.

59. A composition according to claim 58 wherein the chemical chaotrope is
dimethylsulfoxide (DMSO), dichloroacetic 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.

61. 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.

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

lipidases or cellulase.

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



