WD 01/ 76647 PCT/ AU01/ 00381 1 5 10 PROCESS AND COWPOSI TI ON FOR CLEANI NG

VEDI CAL | NSTRUMENTS 15 FI ELD OF THE I NVENTION: This invention relates to a
nmet hod of and conposition for cleaning nmedical instruments. The method is
sui t abl eMPH/78&E with endoscopes and is herein 20 descPFHAYIUI%BH
particular reference to that use, butiit will be understood that the
method is equally suitable for use with other instrunments such as

col onoscopes, | aparascopes, other surgical, nedical, biopsy, dental and
such like instrunments, parts of such instruments and simlar paraphernalia
(hereinafter collectively referred to as "nedical instrunents”). The
invention is 25 also applicable for treatnent of instrunents which are
required nerely to be disinfected for exanple hair-dressing tools, certain
beauty parlour equipnent, and the |Iike. BACKGROUND ART 30 Endoscopes are

i ncreasingly being used in nedical diagnosis and therapy Wen used as
directed the endoscope becones grossly soiled and nmassively infected with
m croorgani sms which are present in body cavities, on the nucous nenbrane,
and i the blood. Accordingly the instrunments nust be thoroughly cleaned
and disinfected after each use. Endoscopes are precision 35 instrunents

Slean n e A B PR B A B EMASal Ved to cher cal
attack anlyﬁxeﬁ%auge they have na?/r ow | unens maki ng access to and cl eani ng
of i n}seri or surfaces difficult. WO 01/76647 PCT/ AU0O1/ 00381 -2
FIELD OF THE INVENTION:
This invention relates to a method of and composition for cleaning medical
instruments. The method is suitable for use with endoscopes and is herein
20 described with particular reference to that use, but it will be understood that
the method is equally suitable for use with other instruments such as
colonoscopes, laparascopes, other surgical, medical, biopsy, dental and such
like instruments, parts of such instruments and similar paraphernalia
(hereinafter collectively referred to as "medical instruments™). The invention is
25  also applicable for treatment of instruments which are required merely to be
disinfected for example hair-dressing tools, certain beauty parlour equipment,

and the like.

BACKGROUND ART

30 Endoscopes are increasingly being used in medical diagnosis and therapy
When used as directed the endoscope becomes grossly soiled and massively
infected with microorganisms which are present in body cavities, on the
mucous membrane, and in the blood. Accordingly the instruments must be
thoroughly cleaned and disinfected after each use. Endoscopes are precision

35  instruments which are made from a combination of materials. They are
difficult to clean in view of the sensitivity of the materials involved to chemical
attack and because they have narrow lumens making access to and cleaning

of interior surfaces difficult.



Until the last decade, it was common for soiled instrunments to be placed on
a towel or in a covered pan until they were sent to a centralised service
where t %ylﬁggg scrubbed, washed and either sterilised k? a st eam

aut ocl av (q t heat sensitive) or chemcally (e.g.\ﬁ 14“?8Wﬁ§|dehyde).
In the | ast decade, 5 there has arisen a particular concern to avoid

transm ssion of very serious and sonetipnes fatal diseases such as may be
carried | HRHIGBASIHECRTedLEaS PR AR sPLPd a5 Ruments & B3 plocsSAA ot her

i nf ect i ongweNaMmdR¥SvereaHanlintiirRy WwardQehoReSs canfalRleeeriBEivkale | NSt rument s
are lo typically treated in a first bath ("presoak” or "cleaning" bath)
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S0 anceni SoBlimes aipRaedaich dnitay oy Gel B 057 Ang esEader of

surgi cal énghpiEHRPEEtS BAHIV, 4Hlt bthePRfedtibAsi | i sed, the instruments are _
typically then removed fromthe first bath, washed free of enzyme sol ution

and ot her residues, and then deposited in a second bath containing a

chem cal WliZi ( : The first bath
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cl eaning and ster.ilizing baths arises since z are denatured by all
known st ef F?ring’lrﬁﬁoac‘?iﬁpgn %Pc_zi‘ﬂ'aéo%‘i %Vﬁqusawtﬁ?h%g%ipéﬁh?’@ydeact i vat ed by
enzynmes (@stioRBRY MR hddoptaeddmsbinathRsicof sHAYees, hélaptedhadidestdat e proved

i npossi ble to provide a "si nﬂl e bath" cleaning and sterilizing treatnent,

al t hough Riologisabeentagyanisin @ Pellyllarmaterighdloadrangd aer bedy | owed by
200 EIBIRL oo berhanlng [oSle EoSEnRea Here BERPL ohosec. 0
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mi gc\op?ﬁg)dl?ﬁ\é@estgﬁggrd%ﬁ(%hg“ cggeg QJrBFc%l ljnrs]trarrﬁ%n srr%aaf%g 8tbr<]e' It s
sterilised, the instruments are typically then removed from the first bath,
washed free of enzyme solution and other residues, and then deposited in a
second bath containing a chemical sterilizing agent (for example,
20 gluteraldehyde). The first bath container is subsequently washed and then
furnished with a fresh enzyme solution so that the process may be repeated.
The necessity for separate cleaning and sterilizing baths arises since
enzymes are denatured by all known sterilizing agents and since sterilizing
agents are deactivated by enzymes (as enzymes are proteins). Accordingly it
25  has to date proved impossible to provide a "single bath" cleaning and
sterilizing treatment, although a two part system involving an enzyme
treatment followed by addition of a phenolic disinfectant in the same bath has

been proposed.

30  Sterilisation protocols are followed to prevent cross infection and therefore
instruments used with one patient are not combined with those which may

have been used with another in the presoak bath. Itis noteworthy that the



WO 01/ 76647 PCT/ AU0O1/ 00381 -3 presoak is not passive. Staff are instructed
to syringe detergent liquor through all the lunens, to brush biopsy
channel's, etc. A colonoscope requires up to 14 manual brushin syringi ng
- pluggi W8 784l uggi ng operations. It is usual for stS?VApg”@% r 1 atex

gl oves when handling 5 instrunments i+#g#0 or out of the baths and when
perform ng such |ike operations. The ggssent i nvent or bserved t hat

s o
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readi ly cm@tramenmt iath droouticgithd batbkand witer pérorniiogsuctaties bpérati@oest rary to

the belief of sone hospital staff, enzynmes do not kill bacteria but rather
rel ease 1s them The present inventor has neasured bacterial counts in

EXCess OfTﬂeﬁres%ﬁ?:rﬁ@hfb"r‘!ﬁafs%%%d%ﬁéttéur( el Wishd pRbceflire$ Whil i nstrunments
entering the'first bath Staff are thereforée at risk of infection (i) from
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from acci den_t al 8I ove i mmersi ve th from finger

stick i nchelgirgdh H"Frl?é’r%ad’t'?{“?etgﬁ?f? fgsing 'bef’B\Y\éﬁ‘é{hh’n s dermal 25

penetr at i Qiackants femfarﬂ@r&sw!r:ée Hepattad i Ssrishess tﬁé‘ﬂrsﬁ)bra'tm%&elf' n addition
the wall surface of the first bath remains contam nated after the bath has

been enptieadilapantamingied ite bighflevels withdblestiowmnatrriaka f@ng@nble tepr ot ect ed

staff. t ] he
terii i saurshoLodEeeRBRA . e U RO M Sted REIat R TeRst 2
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uhrecogni S%dcolénsylkfgrn%mg LllnsItS ("cfu") per sg. cm. on instruments entering the first

bath

Staff are therefore at risk of infection (i) from splashes from the first bath

20 either during scrubbing to release contaminants or during draining the first
bath (or from splashes if an instrument is accidentally dropped into the bath),
(ii) from glove failures (latex gloves have a "pinhole" failure rate of about
12%), (iii) from accidental glove immersion above the wrist line, (iv) from
finger stick incidents in the bath resulting in glove and sometimes dermal

25 penetration, (v) from aerosols created by brushes and syringes. In addition
the wall surface of the first bath remains contaminated after the bath has
been emptied and if not itself disinfected may be handled by unprotected
staff. The last mentioned risk may be minimised by performing the
sterilisation step immediately after the digestion step in the same container,

30 but this does not avoid any of the other hitherto unrecognised risks and is

wasteful in use of excess sterilant.



wasteful in use of excess sterilant. WO 01/ 76647 PCT/ AU0O1/00381 -4 In sone
cases instrunents may not be required to be sterilised, for exarrple wth
spatul as, and hol ders which do not penetrate the body tissue

dressi ng™oa{78ént s and the like, it may be sufficient fST&UQVPl‘P@ct t he
instrunments to an appropriate standar4. In such cases it would be desirable

5 to provide a cleani_ns% and di sinfecti 8 %ﬁat nent fﬁgle of eti ng the
required 4t QMR8 CAsEMNSTUEN G rt%ﬁﬁ gelyir béhgted] Qi Fc’ff‘?"@ﬁ the prior
art herei gt gaﬁnaé Oar#a%cﬂ@ékgtwmadda%ot Béhéi?été\{ﬁe%dyh@sﬁhestr%‘ire of the conmmon
general know einthe fiel ect” of the invention to
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the pref eferqydfeg fiindt t%S'BQIS\ﬁo(%OOSﬂ? a single step cleaning and

di sinfecting conposition for use in cleaning nedical instrunents.
Preferred enbodi nents of the invention also address the risk of cross
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cleanlng 'S an objec sone e the invention to provide
si mpl eo rreans for cl eaning and disinfecting surfaces which require to be
disinfect 5 SCRIPTIq\IG: HE | El\%’%\l corgn to a first
aspect th iR {NVgaLon 1 9\Qid oF paIelipralg fisgoave dish %ﬁﬁdnat ed nedi cal
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15 Itis an object of preferred embodiments of the present invention to avoid or at
least ameliorate the risk of infection to persons cleaning medical instruments

by such procedures.

It is a further object of at least some of the preferred embodiments to provide
20 a single step cleaning and disinfecting composition for use in cleaning

medical instruments.

Preferred embodiments of the invention also address the risk of cross
infection of instruments by virtue of multiplication of microorganisms, if any,

25 which remain on the bath walls after each cycle of instrument cleaning.

It is an object of some embodiments of the invention to provide simple means

for cleaning and disinfecting surfaces which require to be disinfected

30 BRIEF DESCRIPTION OF THE INVENTION
According to a first aspect the invention provides a system for cleaning a

contaminated medical instrument including the step of treating the instrument



-5 with a solution containing an enzynme based cl eani ng conposition and a
“hospital grade disinfectant” (as herein defined). Unless the cont ext

clearly re U|res othermnse throughout t he description an 5 the clains,

t he wor d¥ q@ ¥ise', 'conprising’, and the like are to‘f@”ﬁ@H@P?hed in an
i ncl usi ve sense as opposed to an exclﬂS|ve or exhaustive sense; that is to

say, in the sense of "including, but not Iimted to". In preferred
embodi mentéthat SQIHEON ARR-AININGhaR RBZYPR ARG CLOABING GRIMRRRMEON aNd Amer si on of t he

i nstrumentyd tt%h%ra%@'d&hfé@ta%’? h%éré’ih'o%‘ﬁﬁ@dpy a second treatnment in which

the instrunme sterilised wever for some disinfecting purposes it
may be sufficient to rinse the instrunment with sterile water after the
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in order @fe demnisabe nored torpeigeacommidings drdothpilikalar®is by" G ade A
"Hospital dean’, Gade C "househol d/ conmercial®.. A cop F "The TGA
Di si nf ect &ABStruggsip-an igclysiye,segse pROPPEaSY I3 8 exXFlusyp &k ieK é'dlst% TGO 54.

Simlar teghse anst is & 8 .ﬁt@&é@%@t@lm@]'m%ﬁnmﬁe@wer countries. The

term"hospltal gr ade” 0 disinfectant"” ere| n used to refer to
di sinfectants passing the Grade Atest, i.e. "hospi tal grade"

di si nf ect nt has di scovered
a net hod Wérei%?édg ggélnl]&ﬁgéw%'gb%'?ﬁsqnghgq e@pa erpgﬁgtug%?y a quaternary
anmmmoniigim bnmersﬂkm ()f'meahstrlkrhenﬂid&hé solatlorﬂénbés fduotmdem} d secored eani ng
conposition which in Cg]s% C%P @ WB teinatious material such
as bl ood HRAMRHLY WHA) Bgirsiru is sentimed GE’ﬁV r gpeegteipifstieged in

cl eani ng Fu%eemeﬁagaé sQFff‘&%rnt%JﬁSé&ﬁHe .h@ﬁtrheﬁewtﬁstétéhsfér%ﬂehﬂ@s been
accepted that quat i oci des are i1 nstantaneously 30 deactivated by protein

and cert afirst troﬁ’gn@i]cﬂﬁ tapravidss a fartherdlisinfacting treatreent. 1t is therefore
surprising that a grade A disinfectant can be effective in such an
environment as is nmade possible by the present invention. Even nore
sur priisi niyl Kustratiapdisfréectadtsearb griadedhascartinglte testy specified bhiehglT@A bi oci de
WO 01/ 76647 PCT/ AU01/00381

's in In order otjdecreasmg efﬂ%acy as Grade B "Hospital Dirty", Grade A "Hospital

Clean", Grade C "household/commercial”. A copy of "The TGA Disinfectant

Test" is annexed. The TGA tests are specified as TGO 54. Similar tests and

classifications are applicable in other countries. The term "hospital grade"

20 disinfectant" is herein used to refer to disinfectants passing the Grade A test,

i.e. a "hospital grade" disinfectant must be at least Hospital Grade A

The applicant has discovered a method whereby a hospital grade

disinfectant, preferably a quaternary ammonium biocide ("quat. biocide") can
25  beincluded in a cleaning composition which in use comes in contact with

proteinatious material such as blood and other biological contaminants such

as are encountered in cleaning endoscopes and other surgical instruments.

Hitherto it has been accepted that quat. biocides are instantaneously

30 deactivated by protein and certain ions such as those found in hard water. It
is therefore surprising that a grade A disinfectant can be effective in such an
environment as is made possible by the present invention. Even more

surprisingly, in preferred embodiments of the invention the quat. biocide is in



-6- the formof a liquid concentrate which retains its biocidal activity in
prol onged shelf-storage in contact with one or nore enzynes which are al so
proteins which normally woul d be expected to quickly deactivate the quat.
bi oci de. WOUfp¥ si ngly, al so, the enzymes are not irrev& S/ "U&hat ur ed.
The liquid 5 concentrate is readily djluted with water for use. It wll be

appreciated that a first treatnent. according to the inventiqgn does not
TEBLTT | it forras At GonCErBPHG T Gt 1 HOCCRLEr ML &ramaStthr t hat

purpose aghSHBRPAER! cdHitadt WiCoAO8r PbreéffyrégWARhIAr83SBPlotéRY be
required. However” 1o the presence of an effective disinfectant in the
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avai | abl egPdetﬁﬂ@Eia?eonttg? gﬁ%fngg? ?Lenn@r{ﬂ%ﬁgeryrbggﬁéﬁ%fjfefzoﬁrrtqé;ﬁ %&s) previ ously

out | i ned. cdsceMtets di regdilyoditutee adthdvatspfettusehe present invention provides a
systemfor cleaning contam nated nedical instrunents and the |ike wherein
the instrunments are subjected to treatnent with a conposition including:

at | east QRAI 8BZAYPRacidted YRAY AAE FreAMEM iddBdMIRLiodRe MR RIds RELT Vity
protector™ In a concentration sufficient to maintain a biocidal efficacy

of the queaseitiadisinfaetion emsteiilisetige of the instrgmestsnand tofr thafouwiposeast  one

enzyme an | L - protei n. ractivity. prot reis
descri bed‘g?f@%@@%‘éﬁ# disfiiéetio yoqr?g‘%’{e?'lerﬁ‘g’fat?eeart;‘%gt TRy e ﬁhé"g?'eflggri‘yrvg\éerenbodi ment s,
conmposbti tirspresencedoinan effedtive disinfacthnt &rsthecenzghsobathds sdfficieat town- i oni ¢

surfactant; 30 Desjrably the " activity protector’ or_"activit rotector"

Systom | sPisESLRR P CAI o Bisrdaename nits bEBd otarfe dRaeEhar y

amoni um BiREatde b stk Rf breioldly avdiRablefrmabcientd asatlich irdihad’kA’

di sinfection (as herein defined)” of the bath in WO 01/ 76647 PCT/ AU01/ 00381
circumstances previously outlined.

15 According to a second aspect the present invention provides a system for
cleaning contaminated medical instruments and the like wherein the
instruments are subjected to treatment with a composition including:
at least one enzyme,;

a quaternary ammonium biocide, and

20 an "activity protector" in a concentration sufficient to maintain a biocidal

efficacy of the quaternary ammonium biocide in the presence of the at least

one enzyme and an additional protein load.

The "activity protector” is described more particularly hereinafter

25
In highly preferred embodiments, compositions according to the second
aspect also include:

a non-ionic surfactant;

30 Desirably the " activity protector” or "activity protector” system is present in a
concentration sufficient that the quaternary ammonium biocide is effective in

use to provide "hospital grade A" disinfection (as herein defined) of the bath in



-7 the presence of the at |east one enzynme and of a typical proteinaceous
load in the bath. The "activity protector” is a conposition selected from
(1) conpositions 5 known to be effective in stabilizin enz nmes in liquid
aqueous ¥8I0LUT4bhs, incl uding enzyme stabilizing conmpoun %/! Yetems, (2)
selected "mcelle inhibitors"”, and m-xtures of (1) and (2) In preferred
enbodi nents of the invention the "activity protector” is an enzyne

stabil i zéheé}ﬁﬁseﬁﬂee‘f)fptﬁletﬁtd@ﬁisérqw enzyme apd ChB| yPiEahe&ieiPaeedts 88dbor on

ani ons. P L these are solvated in a 1o polyol and may be conbi ned
wth enzyrre stabl'lizing synergists or adjuvants formng an enzynme

stabili zi ng system Preferred "mcelle inhibitors" include species known
to nodify_a I.I as.tq i.nhibit m 0, sel ected from
wator i SEiDiAeTety BEiedo it talneefn BieARbI BIMOSRHORS, FS 6% 2f
al kyl ejne KHowEClo 188 BRE&iveah &tdbﬂﬁmgyéna@miesahkmbldeédlﬁéws s@l‘Ldloh§ m Xt ur es
thereof.. A highly pref erred m cel | e i nhi bitor % | ene gl ycol)

met hyl etln@udmmwmeaﬁa HZRY 680WOUDAR ABE SYSIRMSh (Frh '?‘iﬁg 1 elle for mati on.
LTS eSARfibR a,yﬂoﬁﬁn%&u@q di 01 FATEDINE 1 Re1813Ed SboRmbsic?f Wi th DPM whi ch

has been Toun e present ‘1 nventor synergistically to enhance the
bi oci dal ineerntion the "pctmtgwot@ntom'bunfaemrwnmstahdazqrumd more padisularyhout

b1 oct de- 118 arTapl A At 8RR Sl et el ke RS ERERE DAE 25 T

wel | Wovwblych@tndaﬁayasas:omnéwwnmndﬁnatsmtﬁl&mgwsmergegaeor adjutdrds presence
of other enzynes, and/or in the resegce of antagoni stijc ani g}éjs such as
for exangPENEE BheRZYNR FROUZINOSYSRMt EFFEFG 2 ﬁ\'ﬁ?ﬂ?d’ﬂﬁ olifs and

deter ge”fjébangéé ;lrféﬁw am W‘é@%u% tswmnﬁé@aelfbmaam éﬂ@h@%&ave been

devel ope are we nown in the enz formulation art. "An 30 exanple
of an "ersejecied frabi Iwaengusgpée solvents sac @8&1 ¢ &iplkanpl$.Ch-Cboric acid )

or EDn'ePgég&sse?“%i“f%%*r’@ﬁ%@E\fo%ﬁﬁfiﬁp@%' e e R St tanc 5. o) o
mixtures thereof.. ,A highly preferred mlcelle inhibitor is di - (propylene glycol)
methyl ether.("DPM") and analogues thereof which modify micelle formation.
It is especially preferred to combine the use of borate ions with DPM which
has been found by the present inventor synergistically to enhance the biocidal
activity protection conferred on the quat. biocide without irreversibly

20 denaturing the enzyme.

It is highly preferred that the quat biocide is an aryl quat compound,

preferably benzalkonium halide.

25 ltis well known that enzymes may become denatured in storage, in the
presence of other enzymes, and/or in the presence of antagonistic anions
such as for example anionic surfactants, quaternary ammonium compounds
and detergency "builders". A number of enzyme stabilizing systems have
been developed and are well known in the enzyme formulation art. An

30 example of an "enzyme stabilizing system" is a boron compound (e.g. boric
acid ) which in the past has been used alone or with selected other adjuvants
and or synergists (e.g. polyfunctional amino compounds, antioxidants, etc) to

protect proteolytic and other enzymes in storage and in various products. |t



protect proteolytic and other enzynes in storage and in various products.
It WO 01/76647 PCT/ AU0O1/ 00381 -8 has been theorised that an enzyne
stabilizing system such as boron and cal cium form i ntranol ecul ar bonds

whi ch eff%gw(QQVy cross-link or staple an enzyne nol ecliSd’A84%8 o hol d it
inits active spatial configuration. -Bnzyme stabilizers have not hitherto
been used to protect the biocidal activ of a 5 quat. biocide. The
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activity of quat. biocides in the presence of protein. In accord with the
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biocide is t | M ni mum
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for 15 exayipdialdttivit I\fofq@%tabb@e@ﬁn tHeep s Endeest prdtgn shown in "Bailey &
Scot t Di agnosti c crobiology', 8th edition, 1990 at page 177. The TGA
tests are specified at TGO 54 annexed. M C tests referred to herein are

conduct e 1n QELARI SRR hDENRIARENICAP S i BiaR ClaiEy s Presen
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uat, biocide. the the I Vi rotector uired will need
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bi ocidal activity of the quat. biocide. Mreover as the conposition is
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prot ector™ conceftrati on nee ater s &' nventor has
di scover edkxahgie Bohos. Datpits of thgIMtest et shavrgind BaileyaByScott

'Diagnostic Microbiology’, 8" edition, 1990 at page 177. The TGA tests are

specified at TGO 54 annexed. MIC tests referred to herein are conducted

over 24 hrs

20 In the present case in which an enzyme is present in addition to the quat.
biocide and in which it is desired to retain the enzymatic activity of the
enzyme as well as the biocidal activity of the quat, biocide then the quantity of
"activity protector" required will need to be greater than that required merely
to protect the enzyme and will need to be sufficient both to stabilise the

25 enzyme and protect the biocidal activity of the quat. biocide. Moreover as the
composition is anticipated to come into contact with an external
proteinaceous load (from contaminants in the surgical instruments bath) then

the "activity protector” concentration will need to be greater still

30  The inventor has discovered that boron surprisingly protects a quaternary
biocide from deactivation by a protein in such a way and to such an extent
that the MIC of the biocide is not increased in the presence of a protein. In

preferred embodiments of the invention the MIC is dramatically reduced, for



bi oci de from deactivation by a protein in such a way and to such an extent

that the MC of the biocide is not increased in the presence of a protein.

In preferred enbodi ments of the invention the MC is dramatical Ily reduced,

for WO 0¥OME9%7 PCT/ AUD1/ 00381 -9 exanpl e, nore than hafVey01/0038

notw t hstandi ng the presence of up t®2 w.% based on the weight of

solution, of protein. This allows the forpulation of a mm% 6fange of new
A

and usef uPX%@Hﬁog?qr?(S'?\%” Dl edh nPMHISERNSH G He) RFESECe ofi YR ts or

anti bact ebbgéds h & WeghTBE SOGESH, IdP préte@n Thta;%%ws%e%rtrnm%rdobs 5
significant ?ess efflective or not effective at all. The invention al so

enabl es sW@a@g@tCﬁmew andyusefulgareperilions whitk cemaim effﬁmlp@ﬁstl ons to be

br epar ed Wng?ﬂakﬁvéﬁlan?i%g&t%ﬂ&%% cﬁﬁjarﬁéttaﬁﬁé‘é In J&h%ﬁ'tﬁ'@ Age rt%d‘&‘{i@ | ower

cost. 'S nmeant nposi ti oR Petain 10 | east
50% of5| t sighifieahtiialesefeffeciveyoraidteffet@veraidins stor age in a sealed container
at 18 - 25 C. Preferred enbodi nents of the invention retain better than
98% bi oci dal efficacy under these conditions. Wthout w shing to be bound

by theor yThé%én%ﬁ%ﬁé@feWét@Fé@% -§taBle lﬂq@.dos.bwaan* effb@at € ions associate
with the cationic quat. biocide hus protectin guat biocide from

combi ni ngcainphsitions i b pragesed wHB af'@Wﬁ[lpalﬂfieralfl@n o(ﬂnquat dipaidrapdl yreri c

0N becop WARIaRLEADa) ILfPaable b P aFiocd Alosifl AL AS L O

Al ternatiVely, bi oci de
si gni fid Camabysm%lcﬁtltesbnb@daleaiﬁnamyl aﬁyerp‘rmmnms slbrargellh mm’dhecanes and that 20

boron conpl exes d of .non-livin teins.an revents
wasting g a'%ﬁm%iaaég%ﬁg’ ‘?fg t?ﬁj ’BPBESe(?fﬁée g’P@\W@Q?%tretégﬁé%nes are
struct ur aay Sk ocidl fefricaiy uhaemr@gatconemaﬁsdes and as the conplete
mechani sm by which quat. biocides kill bacteria is also uncertain, it was

not previously predictable that any enzyrre stabilizer would be effecti ve

e oL LB S CLOSIRl ehiht hb il Shocpgifl (on erovme
mai nt a§ negolymeribdoratefides asﬁocfatemmhhae catiemie loqyat. ibdocide, \thes peotedtady | i sed.
the quat biocide from combining with proteins. When the formulation is
diluted the polymeric ions become unstable and release the quat biocide for
disinfection. Alternatively, it may be that the biocidal activity of the quat.
biocide significantly relates to denaturing proteins of cell membranes and that
20  boron complexes with charged groups of non-living proteins and prevents
wasting quat. on denaturing non-living proteins. However as enzymes are
structurally quite different from quat. biocides, and as the complete
mechanism by which quat. biocides kill bacteria is also uncertain, it was not
previously predictable that any enzyme stabilizer would be effective in
25 maintaining the biocidal activity of a quat. biocide (an enzyme antagonist).
The mechanism by which the activity of the quat biocide is maintained may be

different from that whereby the enzyme is stabilised.

Other "activity protectors™ are discussed hereinafter.
30
According to a third aspect the invention provides a composition according to

the second aspect further including a nonionic surfactant.



QO her "activity protectors” are discussed hereinafter. 30 According to a

third aspect the invention provides a conposition according to the second

aspect further including a nonionic surfactant. WO 01/76647 PCT/ AU01/ 00381

- 10 PreVe%4B87t he nonionic surfactant is one or a conBFHAPEMN3Yr

surfactants selected fromthe group igoensi sting of ethoxylates or

propoxyl ates and bl ock . copol ynmer of these. 5 A high referred enbodi nent
ogot et

of the’ i nPesieradly, therenieris Saﬁg@éah'@rﬁf‘@acrfa%qrf‘%@? : #ysand
di si nf ect L 0d-£ATROR thd grz%ugﬁ;égﬁjsqmgt@bﬂ%x@%@@ﬁpmyéxwé@%‘afnd%léé’rl ein

storage in concentrate Is readily'diluted to a working
concent r atopolyraadof #tv@eens bi ocidal in use in the presence of protein.
Desirably the working dilution is effective in use as a Hospital Grade Ato
di si nfectant. BEST MODE OF PERFORM NG THE | NVENTI ON The invention will now

be nore pardigkiybrsferted essiodieentyf the ynantion apmplieles rinyeconioticalef er ence to
vari ous enbodi nents. 15 Exan;?fl

, _ anple. 1 is acorrrgogithilﬁon which is a concentrate
stabl e ipeﬁQ‘éWﬁgﬁe%'ﬂg AR disinfeRtings GOMROgHPR VA NGA TR LBEY PRENF 200: 1 t o
1000: 1 (1 gy &ggleQPusﬁf&fggeWbéﬁéé’ﬂtraté@ﬁ%,?sﬁe%dﬂl)ﬁﬂﬂdt@@ t& ARgSRIngat €) The

conposition Is use r conparing the effect’s of addition of various
conponent sonaenératioatandoeoainsebiocdgXaMsEEN theypresemes 2f pradginet hyl amoni um

12007 4. BeSEt3Y 1 Bt initea R HTNLURU PRBRATRERA) 200

10 disinfectant.

BEST MODE OF PERFORMING THE INVENTION
The invention will now be more particularly described by way of example only
with reference to various embodiments.

15
Example 1 is a composition which is a concentrate stable in storage but which
in use is diluted with water from 200:1 to 1000:1 (i.e. 200 or 1000 parts/wt
water to 1 part/wt concentrate) The composition is useful for comparing the

effects of addition of various components to a Quat. biocide

20
EXAMPLE 1
g/l
Benzyl dimethyl ammonium chioride, CAS 68424-85-1 1560
Sodium tetraborate decahydrate, CAS 12007-42-0 30
25 Glycerin, CAS 56-81-5 25
Terric GN9 (note1) 200
Dipropylene Glycol Methyl Ether CAS 34590-94-8 100
Water balance to 1000

Note 1: Terric GN9 is ethoxylated nonylphenol available from ORICA and is a
30  non-ionic surfactant.

Preparation

The sodium tetraborate is dissolved /suspended in the glycerol at 80°C. The

quaternary biocide and Terric GN9 (non-ionic detergent) are combined with



Di propyl ene dycol Methyl Ether CAS 34590-94-8 100 Water bal ance to 1000
Note 1: Terric G\9 is ethoxyl ated nonyl phenol available fromORICA and is a
30 non-ionic surfactant. Preparation The sodiumtet rab,ip{ﬁk(zo ;3 gi ssol ved
/ suspend®&3%¥8t’he gl ycerol at 80C. The quaternary bioci HE"Ferric o
(non-ionic detergent) are conbined with WO 01/ 76647 PCT/ AU01/00381 -11 the

DPM and th H adj ust ith e.q tic,.acid,t 7.2.--7.3. Th
bor a? 2/ gl Sr/‘ge[?'?wa uﬁ‘le? \émpjé’sfe}%e\ﬁ'ﬂbgl%ﬁiah%@a%'gﬁo l%hgﬁaua&z%rﬂ%ﬁ y bi ogi de
Exanpl e 2b§ra@@veémn olufioh féecnbh%ahqbﬁrﬁeoewmﬁrmeeqdatbmaa BRjcites 0.1 % of

subtilisin (0.1°% protease enzyne). Table 1 shows C results obtained

wi th various conbinations of conponents of exanple 1 and exanple 2 in the
absence o% %rn@ebé)ron and, in accordance 1o with the invention, in the
presence i he boron. In Table 1 "Quat" is an abbreviation for benzyl

di net hyl Brarapleudriscbéotidatio &dhiie 1. buiSndodpo8i1t%h ohsWbtlisimp@m MW C, ppm (no
boron) (with boron) A 1. quat (prior art) 20 12 2 quat + DPM 16 8 3 quat
+GNO 25 SPTOPAFCRNMY™MEIDPM + GN9 16 <8 B 1 quat + subtilisin (0.1 %

pr ot ease enzyne)50 25

Table 1 shows MIC results obtained with various combinations of components
of example 1 and example 2 in the absence of the boron and, in accordance
10  with the invention, in the presence off the boron. In Table 1 "Quat” is an

abbreviation for benzyl dimethyl ammonium chloride

TABLE 1.
composition MIC, ppm MIC, ppm
15 (no boron) (with boron)
A
1. quat (prior art) 20 12
2 quat + DPM 16
3 quat + GN9 25
20 4 qguat + DPM + GN9 16 <8
B
1 quat + subtilisin (0.1% protease enzyme)50 25
2 quat + DPM + enzyme 25 12
3 quat + GN9 + enzyme 25 12
25 4 quat + dpm + GN9 + enzyme 25 8

Table 1 part A compares the MIC of various quaternary ammonium biocidal
compositions in the absence of boron and in the presence of boron but in the
absence of protein. MIC was measured by test method described in Bailey

30  and Scott Diagnostic Microbiology, 8" edition, 1990, p.177 using one of the
most resistant to QUATSs strains of Pseudomonas aeroginosa ATCC No.
15442.



2 quat + DPM + enzyne 25 12 3 quat + G\9 + enzynme 25 12 25 4 quat + dpm +
G\N9 + enzyne 25 8 Table 1 part A conpares the M C of various quaternary

anmoni u i oci dal conpositions in the absence of boron in the presence
"\\%)u(ﬁ 96(9? gﬁ?&y’o p%()g?l

of boron 'n"the absence of protein. M C was neasur met hod
described in Bailey 30 and Scott D agiostic M crobiology, 8th edition,

1990, p.1 sing _ope, of th nos i stant t Js.strains o
Pseudormnéjéb%e?(? Pn §H°‘¢(€r%2fqﬂ&”'0 @ﬁz‘;e.aw{?f/tg%gﬂjé t‘?ﬁ'%ﬁi)"ﬁ’b’ 1 - 12
Table 1 exR expeshsUhéalecteily,i BPNRANAR3ES thead@ivity BRaquat..evenasiiee as woul d
be expected. Unexpectedly, DPM enhances the activity of a quat. even in the
presence Gresguge GHHENS W%‘Iedacﬁ‘flc@é‘@éetﬂh‘é%@ﬁmaﬁﬁﬂi%w BPTOR ABed¥ses® oduces a
mar ked i ' I-PEq : ke il [ i ha: conmbi nati on
5in the%@gﬁwg‘dv%gﬁgﬁw @gbpgf%ﬁlgﬁlng&s Om%@fﬁ?g?"ucfo{r‘%ﬁuﬁ'ﬁlt e presence
of pr otseolin thecalssengeef boabit.i [ i sin. As is apparent fromthe table the
presence of the enzyne in the absence of boron results in a considerable
reduction in efficacy of the 1o disinfectant. It is noteworthy that there

IS an i npravRTephrt B skdws GRciesafts inieqirat@ideashprofaioliic ezymeduction in M Q)
in the presence of DPMeven in the presence of the deactivator Terric G\9.
However t I§EbHlsiy| A8 impRPAERHIeNRA taRIe Hha pPesere AT the eyt IHAR wi t hout .

The. combi nakLath 6f baBrBbdis R GhsthabdishudRn! i efidaRy YR, Lhe bi oci dal

activity protectron o boron 1 n conparison wt nposi tions | acki ng
bor on 1or Diinfeetash in the presence of Terric G\9) achieving an end result
of higher efficacy in the presence of the enzynme and the Terric G\9 than
obtainable with the quat. biocide in the presence of 0.1 % 20 of

subti i si mtisinetdvisitaosanterefs droingsrovémpeneihasffietyafiiosgoerimad, t he
| nvention biioscidseh(?\é\gucitirc])nei)rg?\lll I) ?n %e ;-)rrg(saence of DPM even in the presence of the
deactivator Terric GN9. However the results are significantly better with
15 boron than without. The combination of DPM with boron synergistically
improves the biocidal activity protection of the boron in comparison with
compositions lacking boron or DPM (even in the presence of Terric GN9)
achieving an end result of higher efficacy in the presence of the enzyme and
the Terric GN9 than obtainable with the quat. biocide in the presence of 0.1%

20 of subtilisin. in the absence of boron.

A preferred embodiment of the invention is shown in example 3. The
composition of example 3 is a concentrate intended for dilution 1 part/wt
concentrate in 200 parts/wt water. The composition is intended for application

25  as a pre-soak for surgical instruments.



conposition of exanple 3 is a concentrate intended for dilution 1 part/w
concentrate in 200 parts/w water. The conposition is intended for

appl i cat| as a pre-soak for surgical instrunents. 47 - 13
Exanpl e 9%256’7 656‘?1ent%vw’w A. Nonyl phenol ethoxyl ate (Terla)‘rl\ig%%g' Di
(propyl ene glycol) nethyl ether5 Perfuie. 1 Water15 B. Sodiumtetraborate
decahydrate6 G ycerol4 water5 C. Acetic acid to pH 7.2 - 7.3 D. Ethyl ene
G ycol 5 (10% subtilisin) Alcalase 2.5 DL3 E. Benzal koni um Chl ori de 80%30
Water'to 100 PCT/AUO /00381 5 Prem x5@ensis 3m th hot water and glycerin,
add to A, adjust pH let the mxture c¢gol down 30C and then slowy add

prem xed | NGPBWOSRNS D. Then add water |pPé¥i¥ed with Benzal koni um Chl ori de
80% The c(r’bpwitiun s stabte for at tgast—1 year prior to use when stored

in a seal ed

Nonyl phenol ethoxylate (Terric GN9) |3

Di (propylene glycol) methyl ether 5

Perfume A
Water 15
B.

Sodium tetraborate decahydrate

Glycerol 4

water

C.

AceticacidtopH 7.2-7.3
D.

Ethylene Glycol

(10% subtilisin) Alcalase 2.5 DL 3
E.
Benzalkonium Chloride 80% 30
Water * to 100

5 Premix Borax with hot water and glycerin, add to A, adjust pH, let the mixture
cool down 30°C and then slowly add premixed ingredients D. Then add water

premixed with Benzalkonium Chloride 80%.

The composition is stable for at least 1 year prior to use when stored in a sealed
10 container at 18-25 °C and when diluted with water 200:1 is biocidally effective

in use for at least 24 hrs. achieving "Hospital GRADE A" disinfection



1o container at 18-25 C and when diluted wth water 200:1 is biocidally
effective in use for at least 24 his. achieving "Hospital GRADE A"

di sinfection WO 01/76647 PCT/ AU01/ 00381 -14 Exanple 4. Jf,{_'l rgery
conpar i S6RB%Yet er gent concentrates for pre-cleaning o /fxﬁ@ﬂggﬁle

col onoscopes. An in-vivo evaluation was-perforned in a surgery randomnly
over a period of s nine nonths on 105, cqgl onoscopes after col oposcopy

pr ocedur es. EXSNBIR Sk cOpREIGRIGOMRAISLE pfné:q[tgrq_engporgqqrﬁr[aé%ﬁ %U(ﬁ’.“i’c GAEnt r at es
of the fol/ ke 66bRE&@IYes: 1. 15% sodi um laurel sul phate + 20% Dodecyl
benzene sul phonic acid at 10pH=9 2. 10% Dodecyl benzene sul phonic acid 10%
Nonyl phenol ethoxylate (Terric GN9), 10% Al calase 2.5 DL (subtilisin)

3. Co iti . de. i J Tat Al j i - M put es.  Thi
v o1 owea B 796 Ry ARGURR v HE e T 8 a9 HnsBry Bera PSR B | Vel
of bact eki ahine emirahsd pattio6rcotdriossasés afied caerarscopy pepdediures.t he bat h ( B)

bi opsy channels (C) - surface of the endoscope (S) 20 were determ ned by
pl ati ng of the washing liquor (B), - 10 nL of water syringed through the

bi opsy changglbnb§dopedbreFobREd F1abs cHidilgtedV@y: DaoRcsitratédupthet he endoscope
surface (S) 25 of serially diluted sanples onto Macconkey agar plates. The

bacteri al cf@ﬂ@\aimr@ttﬁ?f@ﬁn@f the sane parts of col onoscope and the washing
| i quor when, T nghr WIBSaFRS SuBRAICH209, BLEEL Beflbetd SlifRoMBLEId Wer e used as

control .
10 pH=9
2. 10% Dodecyi benzene sulphonic acid 10% Nonyl phenol ethoxylate (Terric
GN9), 10% Alcalase 2.5 DL (subtilisin)
3. Composition described in example 3.
Total soaking time — 10 minutes. This was followed by rinsing with 10 L of sterile
15 distilled water.
The level of bacterial contamination of:
- washing liquor - liquid in the bath (B)
- biopsy channels (C)
- surface of the endoscope (S)
20 were determined by plating of
- the washing liquor (B),
- 10 mL of water syringed through the biopsy channel (C)
- and cotton swabs after wiping 5 sq. sm of the endoscope
surface (S)

25  of serially diluted samples onto Macconkey agar plates.

The bacterial contamination of the same parts of colonoscope and the washing
liquor when instruments were soaked in sterile distilled water were used as
control.

30
Table 2. Total bacteria counts of the contaminated surfaces on colonoscopes
after soaking in detergents(statistically processed average of 105 samples,

Statistical significance (t-test) was set at p<0.05):



30 Table 2. Total bacteria counts of the contam nated surfaces on

col onoscopes after soaking in detergents(statistically processed average
of 105 sanples, Statistical significance (t-test) was <0.05): WO
01/ 76647VBE¥TR01/ 00381 - 15 B C S washing Bi opsy 3urf§§§Aﬁ%6ﬁ8?channe|
12. 2x106. 2x109. 5x10 24. Ox1095.1 x102-9%10 3000 Control 3. 7x104. 1x109. 1 x10
This cl ear|y1indicates that contain no quat. biocide only
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exere 11
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fepRITE

o al kyl
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nd | eavi ng significant anount
one
case of an instrunent that
> concentrate may be used for a

i nvention,

Bl OCl DE The
di met hyl

is

amoni um chloride (jalso known as henzal konium chl ori de) as the highly
preferred p8at. bidd de. However thos%_ skilled in the art will recognise

t hat ot her ““m"iga.?WWI m crobi al conpounds may be

used. 15
This clearly indicates that concentrates that contain no quat. biocide only

release (disperse) the bacteria and soils, creating alarmingly high bacterial
contamination in cleaning baths and leaving significant amount of viable

s bacteria on colonoscopes. Using the present invention, one achieves a safe
working environment. In the case of an instrument that is intended for contact
with unbroken skin, the concentrate may be used for a one-step cleaning

disinfection procedure.

THE QUAT. BIOCIDE

The invention has been exemplified by reference to alkyl benzyl dimethyl

10

ammonium chloride (also known as benzalkonium chioride) as the highly
preferred quat. biocide. However those skilled in the art will recognise that other
monomeric quaternary ammonium antimicrobial compounds may be used.

15

It is preferred that the quaternary ammonium antimicrobial compound is
selected from the group having a general formula:
Rl

|
Ru_ r\ll___ Ru x
Rm

20



It is preferred that the quaternary anmoni um anti m crobi al conpound is

sel ected fromthe group having a general formula: R R'NR' X 20 WO

01/ 76647 PCT/ AU0O1/ 00381 -16 Wierein R R' R'" R'" are %ﬁébmr(ﬁgﬂi cal s that
may be tWROWWHEL or different, substituted or unsubstitUred ’'BPatched or
unbranched, and cyclic or acyclic. X-16s any anion but preferably a

hal ogen, nore prefer e Ghlori or. b 1 ne. Hi ghl referre

ant i ni crobi Wheé%ﬁtﬁ)lﬁgé B'ed ?Hgﬁraﬂ'_&a%ﬁg‘?ﬁﬂ‘a{’?’F-tbgéﬁﬁ‘eg?{ﬁ' grenf,et ral kyl
anmoni um cogpAUINRsd of uinb@it@Bal tranbhed BPuRbraRahéy, teRidr &lcky br agyamenixum
conpounds and m xtures thereof. where by "long" chain is neant” about C 6 -

C 30 al kyl , is@ny asyor bHbpreferablyianhalegamanerepreferapleschigring or kypeyirg.ably C1 -
C 3, or benzyl, or C1 - C 3 alkyl benzyl. Exanples include 1o

nmonoal kyl tri met hyl ammoni um salts such as cetyltrimethyl anmmoni um brom de
(CTAB), nronHRjhkypaiferetchghiireiczotialcompmunds ave nubired-long wbairy tri-sbon cbaids .

Quat . bi ocides such as . .chl or hexadin | ucpnat e. e .enpl d. The nost

hi ghl y pref@#rﬁgﬁyems‘:omﬂo“@gé’ ‘%Hg?%gﬂ?'ﬂvgﬁ?r‘?a%-ﬁg?ﬁ%{oggtéﬁxﬁeast one
benzyl radi galmdMiisofoubEas andHisturés trdedieWbite birNang! esaih icmedat C 8 - C
22 15 di net hyl benf%lg)gammm um chl ori 22 di nethyl ethyl benzyl

de , C8 - C
anmoni um ch@ldutdeba ialkyG agd-byc'sportachain ismeanh(i 1 afmalkyimPEsfe@tie The
quaternary Ao hUu 14S_ ¢ d ectrum (gram
positive ang gr atrsﬁ Jrglr']e%ai |§8elb?%ar?t i%%@gﬁ%ﬁé@r ggglhp%’gﬁghjggshoul d be present
at | easy i moanalyiriméthywhammoniurh dalie sect es celylirimethy batmaninpdzemide t he

absence of otein th eactivator. It i.s.surprising tha

conposi tion )0r'BPH%ﬁFYJSW?SEWBﬁQ%FPWOH%%OEQ' giyfbeq%\zy&]cgﬁ?o bility
both in conggat rgibeidedrdctlbb ehRridtdlindglucynity rapbeehgsloysrording to the
I nvention the biocidal activity of the quaternary biocide is in use 25

prot ect ed byh@moshbighly prefesrest eemBeUNdmios HSe & BecBxFian hawe 3tdeasiamne
conpound, benzyl radical which may be a substituted benzyl. Examples include C 8 - C 22
15 dimethyl benzyl ammonium chloride , C 8 - C 22 dimethyl ethyl benzyl
ammonium chloride and di- C 6 - C 20 alkyl dimethyl ammonium chloride
The quaternary ammonium compound is incorporated for broad spectrum (gram
positive and gram negative) antibacterial properties and should be present at
least in an amount which would be effective for that purpose in the absence of
20 protein or other deactivator. It is surprising that compositions according to the

invention have excellent shelf stability both in concentrated and dilute form.

Activity Protector

According to the invention the biocidal activity of the quaternary biocide is in use

25 protected by an "activity protector" which is a composition (an ion, compound,
or combination thereof) selected from the group of known "enzyme stabilizing
systems" including both reversible and irreversible enzyme inhibitors such as
described in "Handbook of Enzyme Inhibitors", Zollner H., 2" ed. VCH 1993.
The preferred activity protector is a boron compound or more preferably a

30 mixture of a boron compound and a polyol. The boron compound may for
example be boric acid, boric oxide, borax, or sodium ortho-, meta-, or pyro-
borate. In some formulations it may be desirable to use a perborate, such as

sodium perborate to obtain a bleaching effect. The most preferred boron source



or conbi nation thereof) selected fromthe group of known "enzyne
stabilizing systens" including both reversible and irreversible enzyne

i nhibitors su as described in "Handbook of Enzyne Inhibitars". Zoll ner
H, 2"d &8.°W 71993, The preferred activity protector QFEJA&(BH@P% conpound
or nore preferably a 30 m xture of a -bdr-on conpound and a pol yol. The boron
conpound may for. exanple be_boric acid,.bor] xi de, borax, or sodium
ortho-, net#so F%Frggor@&'aT_?pfq{egyﬁeéﬁe&ﬁﬁtﬁﬁ%%ﬂg CanH%‘{/‘dBEaﬁégi rable to
use a per borRh8ncSHBY tSpreSeAtsI BT RRMBRY, at BalcRin® inaioR bg g@%@@f‘i&ibﬂgl shirRct .

The nost preferred boron source WO 01/ 76647 PCT/ AUO1/00381 - 17 is sodium
t et r abor at e COMpOUPEHBHER P di-ciriteethasolardep HAT iy Rigtestion Behargaignced
by the pres - 0 | G i Y. j am no
compounds s GLAOM el i afint S16) HEbROEbRgite, P Ik oRRY, To
enhancerss sequestptivgaagentsisuch wdeusadi aznsateu sbftererpisasplastlEE3TAci trat es,

sul phates and 5 sequestering agents such as used as water softeners such as
EDTA. In systenms which use boron to stabilise enzynmes the addition of

ant i oxi dant $n spitEmsQrhiB® L¥é BBESH RNshbiAsE BAZYIASHMHEAIGHS oPaRIbxicMey ted to
produce a synergistic enzyne stabilizing effect and the use of such enzyne

stabi | i zer BOddgnRRIyiusetional amieo gp@perHPdsPas baen serAtRdiPIIrateee aThe term
"enzyne stahjli : =il i i J1ons of
tab 1 zor o Wt ERliciHERhEani Sn BREGRAND e (RN SreghR AR, X
Pol yol 16 Eheemgisis in thequeskntaysien tsycqntenplatest. Tes tarabienzymel sbalskzen

pol yol . The polyol, .is ferably one contai.ning . from?2 -6.hydroxyl groups
and cont ai niSHYe nI'SyuﬁoJ Eﬁre %ef}&t%ﬁ%’_.“%ﬂ?‘ﬁf’eagf 33?@%?@5‘”5? éné@@.‘ ne

gl ycol, propy|eantsdndel synbraisteraeethedike! , butyl enegl ycol and nost _
preferably glycerol. OQher polyols such as mannitol, sorbitol, erythritol,

gl ucose, fructose, |actose, etc may al so be 20 useful. The polyol is
selected to yate the boron and increase its ionic strength in the
conposition will usually be present in an anount at |east equal to the
anount ofs bdhemuatnpocide activity protector desirably includes a polyol.

The polyol is preferably one containing from 2 -6 hydroxyl groups and containing
only C, H, and O atoms. Typical examples are ethylene glycol, propylene glycol
1,2 propanediol, butyleneglycol and most preferably glycerol. Other polyols
such as mannitol, sorbitol, erythritol, glucose, fructose, lactose, etc may also be
20 useful. The polyol is selected to solvate the boron and increase its ionic strength
in the composition and will usually be present in an amount at least equal to the

amount of boron compound.

Micelle inhibitors

25 A water miscible solvent is desirably inciuded to assist in solubilising the
components and/or substances with which the composition comes into contact
depending on its intended use and avoid or inhibit or modify micelle formation.
This acts synergistically as an "activity protector” as well as apparently in some
instances enhancing biocidal activity in its own right.

30
Preferably a water miscible solvent is selected from C1 - C 6 alkanol, C1-C 6

diols, C3 - C 24 alkylene glycol ethers, alkylene giycol alky ethers and mixtures



Mcelle inhibitors 25 A water m scible solvent is desirably included to
assist in solubilising the conponents and/or substances wth which the

conposi tg%no&gg@?s into contact depending on its intendgg?@fﬁ@ﬁg avoi d or

i nhi bit y mcelle formation. This acts synergi 's an
"activity protector” as well as appardatly in some instances enhancing

bi ocidal activity jn. its o right. .30 ,Preferabl a ter m.scib sol vent
s sel oct catiaront A Riohly a3 SilventiS ol erei oy SolbGicthu Bisea bt ne

gl ycol et hekgsowalniybiRnantabysiols iatikidle BbRRES |1adtetadl SitrdtRs taMPaftly 76647

PCT/ AU01/ 00381 - 18 thereof. A highly preferred solvent is di (propylene

glycol) nethyl ether. Oher known mcelle antagonists include borates,

|l actates, cihLates, tartrates. Enzynmes 5 The boron stabilizer is added in
an anount rgqu% to prevent deactivation of the enzyne in the presence of
pr ot ei n. sSuilpeibsromgsiabilizehissaddednn fowmioyd seditesl totprevert! dedeticatenosf nor e

enzynes in gonpositio according to the.inventjan an t rovid

sufTicrent BEmE Prbedtimutent atsby rov R SPobated Reet fulid Bisshice 1 om
deacti vati o B¥ludB®rRIFNBre @itynids iRrcdhgVsitioRs a@béidindioowkdeydritiomdnd
deactivation by an additional protein (i.e. additional to the enzyne).and

al so to st kbPiovile SECieNAnieR I (RPN B AaPiRtet the aust tieside 1t may
be that a FBRAIEIEI0LUSTE) HtAbnA/mndl-antftbibrbde: el oD am Pat es i n
reversibly protecting the enzyrre. e enzynes may for exanple be

pr ot eol yti cdeactivatisn by aseddsiiticrwhl pfateim (cerdusitjahah bethe awyere)ams, alstytlr azes,
anyl ases, proteases. catalases. 15.lipase ases | | ul ases

e ox; daseooBPGE e e/ es 263 s Prine BRRERIsY Wi it iV SRR cor . The
use of proteaaprxid ts gher easl withihe@roif)ipaslidipates n révieedibly poterfg ed.
Surfactant 20 In preferred enbodi nents of the invention a surfactant is
present. ThBesRNZYAE: ahte PBZYNGD MAYJRT eX&TRIELe: RIRteOile gnzymesirgialgcted

preferred thgh ddrbOYRELES 8krases, hydrazes, amylases, proteases, catalases,
15 lipases, amylases, cellulases, peroxidases, invertases, and the like together
with mixtures thereof. The use of proteases is preferred, and of subtisilin is

highly preferred.

Surfactant

20 In preferred embodiments of the invention a surfactant is present. The
surfactant is a non-ionic surfactant and it is highly preferred that it be selected
from alkoxylated alcohols or alkoxylated phenol ethers or mixtures of them.
Other semipolar nonionics such as trialkyl amine oxides may also be useful.
Examples of alkoxylated phenol ethers include octyl or nonyl phenol ether with

25 varying degrees of alkoxylation. 6 -10 moles of ethylene oxide per mole of
phenol is preferred. The alkyl group can vary from C 6 - C 16 The more highly
preferred are low alkoxylated nonionics having 6 -25 moles of ethylene oxide

and/or propylene oxide per molecule

30 The alkoxylated alcohols include ethoxylated and propoxylated C 6 -C 16
alcohols with about 2 - 10 moles of ethylene oxide, or 1-10 and 1-10 moles of

ethylene and propylene oxide per mole of alcohol respectively.



from al koxyl ated al cohol s or al koxyl ated phenol ethers or m xtures of them
O her sem pol ar noni onics such as trial kyl am ne oxides may al so be useful.

Exanpl es_ of xyl at ed phenol ethers include octyl or I ol ether
with 25 Wg)roy}?%%?degr ees of al koxylation. 6 -10 nol es of rl.;g?/?ﬁls‘)l/jlolte%)rnlhgaoxi de per

nol e of phenol is preferred. The al kyi9-group can vary fromC 6 - C 16 The
nore highly referred are | al koxyl . at ed noni oni ¢cs having ,6.-25 nol es of
et hyl ene oxi'f()%“'nﬁﬁmcgqs ?J'Fdﬁ?ﬁgﬂ%s%%ag@eprgpnﬂ%?'&Eﬁ‘%nB%"S\h%(g%n%xyI at ed
al cohol s i nglididgamideositied aad aanl bpredinoudtad &d pfofoxylatdd arademhsless Wi t h

about 2 - 10 nol es of ethylene oxjde, or 1-10 and 1-10 noles of ethylene
and propyl elurghargidesaidaner sogparpidepippyldimewtaming gxidenp 01/ 76647

PCT/ AU01/ 00381 - 19 If am ne oxides are used these may be nono-| ong chai n,
di -short chain, trialkylam ne oxides and can be ethoxyl ated or

pr opoxyl at edTheauaekityngf surfastant dmehdsearsioras toxprawideufficient detergency for

cocoam dopr opyl di net hyl am.ne oxjde, .5 Th it f-oSUI tgnt is chosen
so as to prése(ﬁeé“gmlf%/%(?é’ﬂﬁya'g?bf E%Hkgpefr%pgggﬁrpnfg%\//gﬁfl@%é)%ﬁ?l

typi cal | y beoh&erithe hadreereferdblpabOutih 594 © 6% %ref mbbieprefrablgritonae, nor e
preferably about 0.5%to 6% and nost preferably from2%- 4% 1o Treat nent
with the di $"nfectant cleaner herein described may be fol | owed by
sterilisation using heat, chem cals, or any other suitable sterilizing
system However if sterilisation (conplete kill of viable organisns) is not
requi r edjo afireattentiaith thedisinfottadi cleaneicherein drsecribed omayabe fdllowedyoyr i nsi ng

Lt Bl R PR AT PR R e, oo

the treatnment herein described. The fact that certain nonomeric quat.
bi oci des do not require to be rinsed even fromfood-contacting surfaces

when appl i ediodtevepilstariispion(coririels hobiablp e RRiamsY is Rt Teaw Rt P8
si ngl e- st epaeégﬁét@né\//ém g&jrﬁg&tﬁai ay BefdHtaiRBbIea ﬁhﬁn%wm!s%m@%tér%r dent al

use, denture cleaners an e. " The invention is herein described with
particul axr pdfesstarie solyebbtmspidal Giage B disinfection may be obtained merely by

rinsing with sterile water after the treatment herein described.

The fact that certain monomeric quat. biocides do not require to be rinsed even
from food-contacting surfaces when applied at low levels provides an
20 opportunity to formulate single-step cleaners/disinfectants useful on certain

implements for dental use, denture cleaners and the like.

The invention is herein described with particular reference to boron as the

"activity protector" and quaternary ammonium biocides. It may be that not all
25 enzyme stabilizer systems are effective as quat. biocide activity protectors, but

those which are and are not effective can be determined by routine screening

based upon the teaching hereof.

It will also be understood that while the invention has been described with
30 reference to the use of quat. biocides in the cleaning bath to prevent

microorganism multiplication and protect staff, the concept of including an

effective biocide in the cleaning solution at a level which is at least biostatic

could be practiced by use of other biocidal systems, and such systems are



"activity protector” and quaternary amoni um bi ocides. It may be that not
all 25 enzyne stabilizer systens are effective as quat. biocide activity
prot ectors % t hose which are and are not effectlvemfgﬁ gﬁ geternlned by
routine §6y3€ﬁ4ﬁg based upon the teaching hereof IALPUE3
understood that while the invention had-been described with 3o reference
to the use of ) bIOCI es.in he cl eani vent croorganlsm
ol 41 1 | oat MEHTARE SOPEEITNS FUPRICT hEreToHIsEREoat ThROMBRTHG MY DE! £ ect  ve

bi oci de in tdehddiERM Mang WriHs WicRWilfbé apphreMitcthoss skilel @afle Hitost atic
could be practiced by use of other biocidal] systenms, and such systens are
WO 01/ 76647 feoTylatiso. /baees upon e {gaching hefeinsesyt@ined. t he i nventi on herein

di scl osed. The invention nay be enbodied in nmany forns which will be
apparent to those skilled in the arts of fornulation, based upon the
teachi ng herein contained. WO 01/ 76647 PCT/ AU01/ 00381 -21 Sch Schedu The
TGA Disinfectant Test This test nethod has been reproduced with the | dnd
perm ssion of the author and pnbluher froman origi nal paper published in
the "Australian Journal of Hospital Pharnmacy”, Vol 8, No 4; 19'78
(152-155) 1. Principle The nethod, as applied to Hospital G ade

D sinfectants or Sanitisers, is essentially that given by Kelsey & Maurer
(1) for testing disinfectant performance. It is set out in a formsuitable
for attachnent to a regulatory m ni mum standard for disinfectants and
antiseptics. For wider application of the test refer to supplenentary note
A. The disinfectant is tested at the dilution recommended by the

manuf acturer on the product |abel. The test consists of challenging the
diluted disinfectant with bacterial inoculurn, wthdrawi ng a sanple after
a given tine and culturing the sanple in a suitable recovery nedium After
this sanpling, the mxture is again challenged by a



second i noculum and after a second interval is again sanpled for culturing.
The sanple is passed or failed according to the extent of growh shown in
the two cultures sanpled. The test may be performed with or wthout the
addi ti onY@PV®E i | e yeast as an organic soil.(Options B HAHOA0S!
respectively) or both, according to the use-situations advocated on the
| abel of the product under test. Table 1. Selection of test paraneters for
cl asses of disinfectant and anti sept‘lzc}’usi ng the TGA Disinfectant Test.
Cl ass of Organi snms usedTest option forNunmber oflnocul um pr odug\ti n fhe
t estresuspensi on of chal | engesdensity centrifuged organi sns dt"‘ Biedan"
Di si nfectant -Ps. aerugi nosa ﬁ&'iqél‘éhsé’}feﬁé’étpﬁsél grade: Pr. vulga -1s22x 108
- 2x109 1Sedbi deihQ QL Bon r5@iuleBuith hlinfermisBa o A& SE QNG bR Seighat JheSiobifr@GIANt -
househol "duswpigjoupsty @R 4G Vo2 0P BRI ci al S. aureus grade AntisepticPs.
aer ugi nosa (excludingPr. vulgarisD 1x106 -1x10 those for intactE. coil skin
only) S. laur edsincwplel WO 01/ 76647 -22 PCT/ AWO1 /00381 For Household C, ade
di sinfectants, the first two organisns |listed and the second

The method, as applied to Hospita! Grade Disinfectants or Sanitisers, is essentially that

given by Kelsey & Maurer (1) for testing disinfectant performance. Itis setoutina

form suitable for artachment to a regulatory minimum standard for disinfectants and

antsepucs. For wider application of the test refer to supplementary note A.

The disinfectant is tested at the dilution recommended by the manufacturer on the
product label. The test consists of challenging the diluted disinfectant with bactenal
inoculum, withdrawing a sample after a given time and culturing the sample in a
suitable recovery medium. After this sampling, the mixture is again challenged by a
second lnoculum and after a second interval is again sampled for culturing. The
sample 1s passed or failed according to the extent of growth shown in the two cultures
sampled. The test may be performed with or without the addition of sterile yeast as an
organic soil.(Options B and A respectively) or both, according to the use-situations
advocated on the label of the product under test.

Table 1. Selection of test parameters for classes of disinfectant and antiseptic using the
TGA Disinfectant Test.
Class of Organisms used | Test opuon for | Number of Inoculum
product in the test resuspension of | challenges density
centrifuged
Organisms
A ("clean"
Disinfectant - | Ps. aeruginosa conditions)
hospital grade: | Pr. vulgaris 2 2x10% - 2x10°
Sanitiser E. coli B ("dirty”
S cureus conditions")
Disinfectant -
household or E. coli C 1 2x10% - 2x10°
commercial S. aureus
grade
Antiseptic Ps. aeruginosa
(excluding Pr. vulgaris D 1 1x10°% -1x10°
those for intact | £. coli
skin onlv) S. qureus




chall enge are omtted, while Option C (nutrient broth) is selec-zed as the
choice of sinmulated soil. For antiseptics, the second challenge is again
omtted, while Option D (serum) is selected as the choi il. 2.
Mvedi a Al YOBAPH nust be contained in capped gl ass cont aipﬁi/r‘@m@@@lre medi a
are stored, the containers nust be sealed tightly or refrigerated. 2.1
Sterile Hard Water 2.1.1 Dissolve 0. 304’&25nhydrous cal cium chl ori de and
0. 065g anhydrous magnesium chloride in glass-distilled water, and nake up
to one litre. 2.3 2 Di ense .into glass containers and sterilize by
aut ocl avi ng atP.%i f:}equ@p&%‘? dli‘_%}eﬁ‘?"‘%ﬁ't g rg tpo pezarmsisgéand e secamdl Wi gh
200g of nmi st PRy A bk Bl Opaas £ (narierirenp) s idegrhautdi chaidddf i on of
sterile hard e UEin g °a 2rrsaRALs giha secong ¢hfllengesis again ngitteBewaiik Obtien D
creamed porti OFTHRLS SUeFdaskhe epicenasiseilwat er to any | unpy residue renaining
and repeat the cream ng and decantation until no residue remains and 500mil
of water has Media used. 2.2.2 Shake the contents of the flask vigorously
and strain through a 100-nesh sieve, breaking down any renaining | unps.
2.2.3 Add 5000l sécd ik bhas el Broa ' s &diust the pH to
6.9- 7.1 wit hcbihiSodinam faydsoxider, %ﬁ%ﬁ%ﬁ%ﬁ E%nﬁa?gigig'#le 67200ka. of
ttles

the yeast solution into screw cappe es. 2.2.5 Autoclave at 121 1C
for 15 m nutes andgal} t autocl ave to cool without releasing pressure.
Store col d buf not %r eegéli”n&g;%aé?rz 6 Dry two Petri dishes to constant weight.

I nto each, pi pette,)%grr%i cIf $Leri | i sed yeast suspension, and dry to
constant wei ght at ~100€5%0 ¢S ¢ IR VEIRS sk agalosisr pes 0867 emtydnfust he
suspensi on. 2. 2.7 BeFGHeMserdpinpdatsedigiiad watertdnd makenplo sedliyeast
suspension into a _beaker. Determ ne the pH using the glass el ectrode, and
determ ne t he 2.1.2 Dispense into glass containers and sterilize by autoclaving at 121°+1°C

for 15 minutes. B

(3]
(8]

Yeast Suspension

2.2.1 Weigh 200g of moist compressed baker's yeast. Cream by the gradual
addition of sterile hard water using a heavy glass rod for stirring. Decant the
creamed portion into a flask, add more water t0 any lumpy residue remaining
and repeat the creaming and decantation until no residue remains and 500ml of
water has been used.

2_.2.2 Shake the contents of the flask vigorously and strain through 2 100-mesh
sieve, breaking down any remaining lumps.

Add 500ml sterile hard water, shake vigorously and adjust the pH to 6.9-

2.3
I with IN Sodium hydroxide.

2

- 7.
2.2.4 Transfer 50ml, 100ml or 200ml of the yeast solution into screw-capped
botles.

2.;.5 Autoclave at 121° = 1°C for 15 minutes and allow the autoclave to cool
without releasing pressure. Store cold but not freezing.

2.2.6 Dry two Petri dishes to constant weight. Into each, pipette 25mil
of sterilised yeast suspension, and drv to constant weight at 100°C.
Calculate the average solids content of the suspension.

2.2.7 Before use, piperte 25ml of the sterilised yeast suspension into a
beaker. Determine the pH using the glass electrode, and determine the
vqlume of IN sodium hydroxide solution needed to adjust the pH to
within the range 6.9 to 7.1.



vol unme of I NN sodi um hydroxi de sol ution needed to adjust the pHto wthin
the range 6.9 to 7.1. WO 01/76647 -23 PCT/AU01 /00381 2.2.3 Imedi ately
before use, add to each bottle of sterilised yeast, a volunme of sterile
hard wat®¥P 047#$4A vol ume of | N sodi um hydroxi de cal cul at BT84 ilst  the
concentration of dry yeast to 5.0%and the pHto within the range 0.9-7. 1.
Di scard prepared yeast 3 nonths afte‘r235reparati on. 2.3 Medium for G owth of
Test Organisns 2.3.1 Prepare a 10% w v dextrose solution in distilled
wat er, and steri I7i7se by autoclaving at 121 - 1C for 15 minutes. Cool to
room t enper at ur e. 258 éf@nqdfaéqﬁab@owqm htld anekcMbndle ofediiussdiyehd: oMW 1gmE he
author's procedurcéSERy hagt witeomda CoMmEs N oM B bxiak ciihgaSaR® adjus;
conposi tion (Not éxBjonasmiragberi dry yeast kys odst0e e dchikdde fandCsfo0f 115
m nutes. Cool toDigem treppet pdastrBmomhBafR pRRehibhtre of Wight “and Mindy
medi um prepared in 2.3.2 add 1Om sterile dextrose solution prepared in
2.3.1. 2.3.4 Aseptically dispense in either 1On or 15ml anpbunts, as
preferped. Medlub (TR owaIL AL & G%I;g,t,; ed to as Wight and Mundy dextrose
medium 2.4 Recovery Medium 2. 4. 13 repare nutrient broth as follows or from
a commerci al prodyct »0f _the ..sane . conposition (Note B): Add the follow ng
to 970ml of wat egiglaénl-{f}sfsaq}@yé“ggeﬁ%rﬁﬁwnon%éfﬁ%@t‘f“%t apdwgaliselbyg Pept one
| Oy Sodi um Chl of 1 de” B¢ ﬁtdlj‘&s{— Lherr gh mipites. (Ceel0 rasimtpripraSadi um Hydr oxi de.
Boil for 10 m'nu;eg gnd filter. Cool. 2.4.2 To each litre of nutrient broth
sol ution prepar et i"n* ZPACIVaght 186 §lundpmednbiatiewBq tdaitBorB)procedure (2)

orirom a commercial product of the same composition (Note B) and sterilise

by autoclaving at 121° + 1°C for 15 minutes. Cool to room temperature.

S, - - .
233 To each litre of Wright and Mundy medium prepared in 2.3.2 add 10mi
sterile dextrose solution prepared in 2.3.1.

2.3.4 Aseptically dispense in either 10ml or 15ml amounts, as preferred.

ha s C ..
2.3.5 This medium is referred to as Wright and Mundy dextrose medium.

2.4 Recovery Medium

2.4.1 Prepare nutrient broth as follows or from a commercial product of the
same composition (Note B):-
Add the following to 970ml of water and dissolve by heating.
Beef Extract Powder 10g
Peptone 10g
Sodium Chloride Sg
Adjust the pH to 8.0-8.4 using IN Sodium Hydroxide.
Botl for 10 minutes and filter. Cool.

2.4.2 To each litre of nutrient broth solution prepared in 2.4.1 add 30g
polysorbate 80 (Note B).

2.435 Adjust pH to 7.2-7.4, using 1N Sodium hydroxide.

2..4.4 Autoclave at 121° + 1°C for 15 minutes, and immediately shake well to
disperse the polysorbate 80,

2.4.5 Dispense aseptically in 10ml amounts into sterile capped glass tubes.



2.4.3 Adjust pHto 7.2-7.4, using IN Sodi um hydroxi de. 2.4.4 Autoclave at
121 1 Cfor 15 mnutes, and i medi ately shake well to disperse the

pol ysor bat e 2.4.5 Dispense aseptically in 10mL anou in terile
capped g%?s“ﬁ%d%es WO 01/76647 -24 3. Test Inoculum 3. ?Ei@@{)}/&’%ani sns
PCT/ AU01 /00381 The followi ng 4 organi spg-are to be used, except where
prescri bed. Pseudononas aerugi nosaNCTC 6749 Proteus vul oari sNCTC 4635
.scherichi a cadettN@I®I8L96 St aphyl ococcus aur eusNCTC 4163 3.2 Preparation of
I noculum 3. 2.1 Incubate the contents of an anpoule of freeze-dried culture
overni ght at 337 =T&COmaMéihght and Mundy dextrose medium 3-2.2 Inocul ate

the incubated culture onto nutrient agar slopes in McCartney bottles.
Store for up to 3 MRNHLAS:AAL 4 1C. 3.2.3 At 'a suitable period before the
test is to be conducteds ollo:bégafnﬁﬁnrsea;? IO U5 SSERRF WEFGRESTRES | Ol or 15mL
quantities of Wight ar}gft ROy UBXEFFEE  méth LinP74%ncubate at 37 - 1 C for

24 = 2 hours. 3 .2.4 SL!.'brg Ul IFEf rom t he AREF@H®ISn 3.2.3 into fresh
nmedi um using an i nocdPAtEHGAGEp of 4mm NGT@8Hfeter. |ncubate at 3 70
1 Cfor 24 = 2 hours. °¥PFyigcegspearressep 3NLIAL 43l y. For the test
procedure use only those cultures which have been sub-cultured at |east 5,
and not nore than Frapanaties of BuocBiwn Fi l ter test cultures of P. aeruginosa

and S. aureus through sterile Watmans No. 4 filter paper. 3.2.7
Centrifuge all testZ tuhtustRsheltdnidnie 6t drSarloRileC?MREG 4N EMRYE. ;
supernatant with 87%3?CEWWH§L£}%B @viundy dextfose medium. ne Urg overnight at

. I . .
5.2.2 Inoculate the incubated culture onto nutrient agar slopes in McCartey
bottles. Store for up to 3 months at 4° = 1°C.

S o . L ,
2.2.5 At a suitabie period before the test is to be conducted, sub-culture from
an agar siope into 10ml or 15ml quantities of Wright and Mundy dextrose

medium. Incubate ar 37° = 1°C for 24 + 2 hours.

- 5 . - e .. .
3._.4 Sl_lb-t.ulture rom the medium in 3.2.3 nto fresh mediurm, using an
inoculating loop of 4mm in diameter. Incubate at 37° + 1°C for 24 = 2 hours.

195 - . -
323 Repeat step 3.2.4 daily. For the test procedure use only those cultures
which have been sub-cultured at least 5, and not more than 14 times.

3.2.6 Filter test cultures of P. aeruginosa and S. aureus through sterile
Whatmans No. 4 filter paper. )

5.2.7 Centrifuge ail test cultures until cells are compact, and remove
supernatant with a Pasteur pipette.

3._2.8 Resuspend test organisms in the original volume of liquid (i.e. 10ml or
15ml), and shake for | minute with a few sterile glass beads.

3.2.8.1 For Option A, resuspend in sterile hard water.

5.2.8.2 For Option B, resuspend in a mixture of 4 parts yeast
suspension (prepared as in 2.2) to 6 parts sterile hard water.

5.2.8.3 For Option C, resuspend in nutrient broth (prepared asin 2.4.1
and 2.4.3 and stenlised by autoclaving).

5.2.8.4 For Option D, resuspend in sterile hard water; dilute twice 1 +
9 in sterile hard water; then add 8ml of the last dilution to 2ml sheep



3.2.8 Resuspend test organisns in the original volume of liquid (i.e. 10m
or 15ml), and shake for 1 mnute with a few sterile glass beads. 3.2.8. |
For Option A, resuspend in sterile hard water. 3.2.8.2 For tion B,
resuspen AN/ 78%4%i xt ure of 4 parts yeast suspension (préfarddla¥8in 2.2) to
6 parts sterile hard water. 3.2.8.3 For,Option C resuspend in nutrient
broth (prepared as in 2.4.1 and 2.4.3 and sterilised by autoclaving).
3.2.8.4 For Option D, end in _sterile h water; dilute twice 1 9 in
sterile hard water; th%&é‘?ﬁéﬁev@?ﬁsko@aﬁuﬁ%{e? é‘s’tﬁé?clr@toi%lﬁs-teé%mh%eﬁé@p WO
01/ 76647 -25 PCT/ AU0O1 3381 serum oreviousiv inactivated at 56C for 20
rains. and sterilised by filtration. 3.3 Enuneration of |noculum
| medi at el y Bef or €2t BET4H0g ofdapptiem he resuspended i nocul um and enuner at e
using 10-fold dilutions in quaver-strength R ngers solution and the :
pour-pl ate technfepediatglydeionntzeings shseethe Rishipea@thed S hd LARLESENt not
less than 2 x 10&ing Owbicdiivians 2 quak€9s@hGERISTSs RRLdE Jdiihd {,5% [ 1Xx
101 - 1 x 107 usindgniddet iTas nkhoer subhRudRSlobSLRANSI, eeq-nh%\/lasl S Fetain
tube contai ning 10%or nidid uks 0% 1fo%rj;a§§m‘ggercr&nﬁﬁr9§r ‘xé;‘- ¢ 16 e
Di sinfectant Di | ubpasD tesatsioved v, di & & S e 1e-"drStnf ect ant

) S L8 U I{er;‘q{ /%jhdd \?;ac[%g%é’se Qriget 19 Use not | ess

to the specified @xlisnk I
than I On or 109 of sgﬁﬁlﬁh%%?&%ﬁéb'f%?%t' ilution, and not less than Im

of any gil uthQp i I re subsequent dilutions. Make all dilutions in
gl ass contai ners Cgand%t lgu%ﬁ)gfl of testing. The glass containers nust be tw ce

rinsed in gl ss-.di.s%}iél led water, and sterilised. 5. Tenperature \Were
air-condit; a lf?@taﬂ% die 2 sHnPie &F Hhetdisinfesal wi ihorspecifiedZ2kent, ublag shigled t he
ard water as diluent. Use not less than 10ml or 10g of sample for the first dilution,
and not Igss than 1ml of any dilution to prepare subsequent dilutions. Make all
dﬂuuons in glass containers on the day of tesung. The glass containers must be twice
rinsed in glass-distilled water, and sterilised. )
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3. Temperature

Wherg au—;onditiom’ng does not maintain test solutions at 21° + 1°C, hold the
contawmers i which the test is to be carried out in 2 waterbath at this temperature.

6. Test Procedure

Perform the following test using each of the four test organisms (3.1) except where the

Standard directs otherwise. It is not necessary to test with all organisms
simultaneously.

6.1 Add 3ml of diluted disinfectant to a capped glass container.

6.2 Start a2 timing device. Immediately inoculate disinfectant with 1ml of
culture (prepared in 3.2) and mix by swirling.

6.3 A.xt .8 munutes, subculture one drop (0.02ml + .002ml) into each of 5 tubes
contaiming recovery broth. To ensure delivery of 0.02ml into the first tube of
recovery broth at exactly 8 minutes, it will be necessary to withdraw a suitable
amount from the disinfectant test mix shortly beforehand. This must be

hmne@iately preceded by vortexing. Surplus sample must be returned 1o the
test mix. (See Note D).

6.4 Except where prescribed, at 10 minutes, inoculate disinfectant with 2
further 1ml of culture, and mix by vortexing.

6.5 Except where prescribed, at 18 minutes, proceed as in 6.3.



containers in which the test is to be carried out in a waterbath at this
tenperature. 6. Test Procedure Performthe follow ng test using each of the
four test organisns (3. 1) except where the Standard directs otherw se. It
is not N¥EAYLEAY to test with all organi sms sinul t aneolSTHVO03B1add 3m  of
diluted disinfectant to a capped gl asgéeontainer. 6.2 Start a timng
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m nut es,, proceed as in 6.3. WO 01/76647 -26 PCT/ AU 01 /00381 6.5 Mx the
content € of &Plpes of recovery broth by vortexing. Incubate at 3 7 - 1
Cfor 48 - 2 hours. 6.7 Examne for zrowh and record results. 6.8 For each
t est organi simlr epBatovstiepsth cdnfamingfloreach of 2 subsequent days, using a
fresh disinfectant dilution and a freshly prepared bacterial suspension.
Controls 7.1 Recolteniardsmt nitRola nad d ore. upi pogyl.at ed tube of
recovery broth ata@fxamhef o4, e Jﬁqﬁ%gﬁf?&g%gé}?nfm&li‘aoig’;g@dﬁ‘?mff
growth occurs, thent@starded FANSLARLEM Lavaltd TUES D OEBRTH iBRDf t he

recovery broth
7.2 Disinfectant contamination

:foo¥ tui:e ?f recovery broth, add 0.02ml of diluted disinfectant. Incubate at
377 =1 C Ior 48 = 2 hours. If growth occurs, the test is considered invalid.
Gm;owth in 7.2 but not 7.1 indicates contamination of the disinfectant test
solution.

73 Fertility Test

To 1 tube of recovery broth, add 1.0m! of the 107 dilution retained in 3.3.
Incubate a1 37° + 1°C for 48 = 2 hours and examine for growth. Ifno growth
occurs, the test is considered invalid.

7.4 Inactivator Efficacy

Tol n{be of recovery broth, add 0.02ml of diluted disinfectant and 1.0ml of
the 10 dilution retained in 3.3. Incubate at 37° + 1°C for 48 + 2 hours, and
examine for growth. If no growth oceurs, the test is considered invalid.
Growth in 7.3 but not in 7.4 indicates inadequate inactivation of the
disinfectant.

8. Procedure in case of invalid controls

Whe:n.a.ny control renders the test invalid, the test is to be repeated. Fresh recovery
broth is to be used if growth occurred in control 7.1 or if no growth occurred in
controls 7.3 or 7.4.

S.119u1d disinfectant contamination be indicated by control 7.2 on both occasions, the
dfs‘mfectam s considered to fail the test. Should inadequate inactivation of the
disinfectant be indicated by control 7.4 on both occasions, the test is considered invalid

(Note C).
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br ot hs speci ?lped (ilglégn . 3%%’ ﬁo“g%\éi%?%nf“%r\% PP agtericig 80t wo-880.t he five
recovery broths specified in 6.5 on all three occasions, using all four

or gani Squ Supplementary Notes

A For mvgstigational, developmental or comparative purposes, it will be useful to
afid a third challenge thus performing a true capacity test, and to test at
dilutions above and below the prescribed dilution. In such cases, Kelsey &
Maurer's recommendations regarding the timing and organisation of the test
should be carefully consulted. Abbreviations of the test may be considered for
the routine test of production batches. '

B. Wright & Mundy medium is commercially available as "Bacto Synthetic
.Broth. » A.O.A.C. Code No. 0352 (Difco Ltd.). The nutrient broth to be used
s available as "Nutrient Broth - No. 2" (Oxoid Ltd.).

C. 'Wh~ere inadequate inactivation is indicated, mnvestigations should be conducted
to ond an effective inactivator. Refer Mackinnon, I.H.J. Hyg (London) 73:
189-195, (1974).

D. The Oxford P-7000 sampler system with disposable plastic tips is
recommended for the withdrawal of samples for subculturing.
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Accep Nanmes PCT/ AUO1/ ed i CI‘I tive Nanme Cgmmon
Nanes e@gts gt jlant Instru S%iv éﬁg %9‘3 :V cEade - Hi gh ljevel
di si nf|eLe ARt oF I evel di si m“e%% gnh"’l_g i mlref] E ment Di si nf edt ant
or tmmen nieciant - hi eve

High Level Instrument Grade Disinfectant or
High Level Disinfectant or
Instument Grade Disinfectant.

Insoument Grade - intermediate level | Instument Grade - intermediate level

disinfectant disinfectant or

Intermediate Level Instrument grade Disinfectant, or
Intermediate Level Instrument Disinfectant or
Intermediate Level Disinfectant

Instrument Grade - Instrumen: Grade - low level disinfectant or
low level disinfectant Low Level Instrurnent Grade Disinfectant, or
Low Level Disinfectant, or

Instument Grade Disinfectan: - low leve]

Hospita!l grade disinfectant Disinfectant - hospital grade
(see Surface spray below if primarily | Hospital Grade Disinfectant
for use as a spray)

Household/Commercial grade Disinfectant - household grade, or
disinfectan: Disinfectant - commercial grade, or
(see Surface spray below if primarily | Household Grade Disinfectant, or
. for use as a spray) Commercial Grade Disinfectant
Surface spray disinfectant Surface spray disinfectant - hospital grade, or Surface

spray disinfectant - household grade, or
Surface sprav disinfectant - commercial grade

Antibactenal clothes preparation Anubactenal (together with a word or words indicatng
th’ nature of the product)

Sanitary fluid ’ Sanitary fluid

Sanitarv powder } Sanitary powder
Saniuser ! Saniuser, or

! Saniusing Solution, or
Anubactenal (together with a word or words indi
the nature of the producs)

)
é
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instrument Disinfectant - high |level or H gh Level Instrunment G ade
D sinfectant or Hi gh Level D sinfectant or Inst-unment G ade D sinfectant
Instrunent Grade - internediate |evel L-istrument Grade - internediate |evel
di si nf ecV@#/A¢%47 nf ect ant or Intermedi ate Level | nstruneRET/GPaH038!1
D sinfectant, or Internediate Level | nstrument D sinfectant or internediate
Level Disinfectant Instrument G ade -ITsStrunent Grade - |ow | evel
di si nf ect antrH®E CLavwIBeYRITHEH KN VE NTICGMAREVABEV@LLOWS F ument G ade
Di sinfectant, or Low Level Disinfectant, agr | nst rt[lrrent Gl‘(;(lde i.si nf ectant -
| ow | evel Hdspi t & MgNRAOLFERRNE@ SiBNEaied fredal INSHYEHN AiClipineg N ee
Surface spray belowif primarilyHospital G ade D sinfectant for use as a
spray) Housé&lesl ef/iTsmeENErtEe MStiymarEm 3ispiliopHantaining fePAYIYPatrd  or
di sinfectantDi sinfectant - comrercial grade, or (see Surface spray belowif
pri mari | yHoseeholgcatnperitidi bichiding afiospiel grededisinfestant's@sdigreonmer ci al
Grade Disinfectant Surface spray disinfectantSurface spray disinfectant -
hospi tal sgr d@deinedr Surface spray disinfecant - household grade, or Surface
spray disinfectant - conmercial grade Antibacterial clothes
prepar at i onAnt i baghethoal adcbeiied tretlalmh t fuahavonhdugingwhe dsep otkiteaiiing thet he
nature of the product) Sanitary fluidSanitary fluid Sanitary powder
Sanitary poy}%@,r medii tisesSanitiser, or Sanitising Solution, or
Anti bacteria Ftogether with a word or words indicating

3

A method according to claim 1 or claim 2 further including the step of

rinsing the instrument.

10 4. A composition for use in cleaning a contaminated medical instrument,
including:
an enzyme

a quat biocide; and
an "activity protector" as herein defined.

1s 6. A composition according to claim 4 wherein the enzyme is selected from
the group consisting of proteolytic enzymes, carbohydrases, esterases,
hydrazes, amylases, proteases, catalases, lipases, amylases, cellulases,
peroxidases, invertases and mixtures thereof'.

6. A composition according to claim 5 including a protease.

20 7. A composition according to any one of claims 4 to 6 wherein the quat
biocide is a monomeric quaternary ammonium antimicrobial compound selected
from the group having a general formula:

R

!
RH_ Nl . Rll x
Rlll



the nature of the product) WD 01/76647 PCT/ AU01/ 00381 -29 THE CLAI M5 OF THE
| NVENTI ON ARE AS FOLLOWS: 1. A nethod for cleaning a contam nated nedi cal
instrunment including the step of immersing the instrument in a solution
cont ai ni WY @fi6@hzyme based cleani ng conposition incl udPRYAAOPHEEI t al

grade disinfectant” (as herein 5 defi ne%). 2. A nethod according to claiml
further including the step of sterilizing the instrunent. 3. A nethod
accordi ng t evhgdrainm'IROrRE R mra2 duyt tatkeals thalt nohynige theesahe prdffferemtnsi ng t he
instrument. 10 4. A conposition for use in cleaning a contam nated nedical

instrument, sub8GLiEd $10insABSEIZAHT®réndhedtorhindearttdiedandd apclivetdoyclio) and
protector” as herein defined. 15 5. A conposition according to claimi4
wherein theyen disnsel ected from the group consisting of proteolytic
enzynmes, carbohydrases, esterases, hydrazes, anyl ases, proteases,

catal ases, ld pasﬁ\s%orﬁﬁéglﬁ@%cc&&nh%@ﬁ@?s&fcee Oéfélfraﬁfﬁégeir:‘l Y] rchﬁfiﬂ% gnd

m xt ures thereof conposition acco aimb5 i nc Ing a
pr ot ease. % conposi tion according to any one of clains 4 to 6 wherein
t he quat ° 6%'?1513 IS a nononeric quaternary ammnl um anti m crobi al corrpound

Sﬁ} ?g%ig Pfc-rp?m;) Q;gg gtlgfggcl:cnogdmgqg%%g/%lne of cla rln;i:1 4 tlg 6 whe'r\ela_m the qu:§

biocide is selected from the group consisting of mono-long-alkyl chain, tri-short
chain, tetralkyl ammonium compounds; di-long-chain, di-short chain tetralkyl
ammonium compounds and mixtures thereof.

10 10. A composition according to the preceding claim wherein the quat biocide
is selected from the group consisting of monoalkyltrimethyl ammonium salits,
monoalkyldimethylbenzyl compounds, dialkylbenzyl compounds and Quaternary
gluconates.

11. A composition according to any one of ciaims 4 to 6 wherein the biocide

15 is selected from the group consisting of C 8 to C 22 dimethyl benzyl ammonium
chioride, C 8 - C 22 dimethyl ethyl benzyl ammonium chloride anddi-C6-C
20 alkyl dimethyl ammonium chioride.

12. A composition according to any one of claims 4 to 6 wherein the quat
biocide is a benzyl dimethyl ammonium halide.

20 13. A composition according to any one of claims 4 to 12 wherein the biocidal
efficacy of the quat biocide is protected by an "activity protector” selected from

the group consisting of "enzyme stabilizers", "enzyme stabilizing systems”,

"micelle formation modifiers and inhibitors”, and combinations thereof.



wherein R R" ,R'" ,R'" are alkyl radicals that nmay be the sane or
different, substituted or unsubstituted, branched or unbranched, and
cyclic or acyclic, and X is any anion. 8. A conposition according to the
pr ecedi NYOAI/34647 wherein X is chlorine or 5 brom ne. 9.PAVAEMAN3Et | on
according to any one of clains 4 to QBT@erein the quat biocide is selected
fromthe group consisting of nono-long-al kyl chain, tri-short chain,

tetral kyl amppni NBceRIERAAGsicotiing engaiphaBiwhateinsthetioddlistiidael rofktiey |
ammoni um conmpounds and m xtures thereof. 10 10. A conposition according to

the precedi ggatcﬁiééima‘@ fbded BY drdadr rhbrRCGrBemd StabRkeetad dtasinxéhe group
consi sting nonoal kyl tri net hyl ammoni um salts, nonoal kyl di net hyl benzyl

compounds, ghRlideL0RKeCRIR MO R AKbrRRE A BbYon BHEGIRILPobEs A

conposition according to any one~of clalns to 6 erein th iocide 15
is selected, fromthe group c ksti.ng of i I
anmoni um cf‘ﬁrmaiteffe,ca@‘gg?&e gg@ﬁﬁ‘ﬁé?ﬂ@“g@ﬁﬁ%o@gg?é% pg]r?%hlg%rgﬁ Qﬁ?@%i de and
di- C6 - C 20 al Ir%l di mat{%lg ammpi um chloride. 12. A conposition
accordi ng t 3V'BAFCSIFCXETITHEIAHESS wherein the quat biocide is a benzyl
di met hyl ammoni um halide., 20 13, A conposition accordi n%tto ar_l%/ one of
claims 4 tol22 whérsnesties ancardingfo therrreesdins GrRITYENGEAY 2 B1abEi28R'Si s
protected by an "activity protector" selected from the group consisting of
"enzyme st abélettedrfeom bodh agide betiabkidez Pergxs9ssedigm orthay efa-eOf RiRat i on
nodi fiers and inhibitors”, and conbinations thereof. W 01/ 76647
PCT/ AU01/ 00B8rkte aBd pedoratesonposi tion according to claim 13 wherein the
bi oci dal efficacy of the quat biocide is protected by one or nore enzyne
stabilizersi1gnd gt edposition acsdrdingeo she prezetied) ¢laionwhbesigroiabitzersi sting of
boron conpounds, polyols, formates, calciumions, polyfunctional am no
conpoundsg pierrRalediurstdtfatloeste. 5 sul phates and sequestering agents.

17. A composition according to claim 13 wherein the biocidal efficacy of the

quat biocide is protected by a boron compound and further including a polyol

having from 2 to 6 hydroxyl groups.

18. A composition according to the preceding claim wherein the polyol is

15 selected from the group consisting of ethylene glycol, propylene glycol 1,2

propanediol, butyleneglycol, glycerol, mannitol, sorbitol, erythritol, glucose,

fructose and lactose.

19. A composition according to claim 17 wherein the polyol is selected from

the group consisting of glycerol, mannitol, sorbitol, erythritol, glucose, fructose
20 and lactose.

20. A composition according to claim 13 wherein the biocidal efficacy of the

quat. biocide is protected by a micelle immiscible solvent.

21. A composition according to the preceding claim wherein the micelle

immiscible solvent is selected from the group consisting of C1 - C 6 alkanols, C1



15. A conposition according to the preceding claimwherein a stabilizer is
selected fromboric acid, boric oxide, borax, or sodiumortho-, meta-, or
pyro- borate and perborates. 16. A conposition according to the preceding
cl ai m wh®PdIRA647 st abi | i zer o0 includes sodiumtet raborg%/.‘wﬁ‘?‘?“g\

conposi tion according to claim 13 whergin the biocidal efficacy of the
quat biocide is protected by a boron conpound and further including a

pol yol havi-yefdicis) @3t € B4 hikgtemeydlya ethess, dylerde ghyopbalky ethersdooatdisng t o
the preceding claimwherein the polyol is 15 selected fromthe group
consi sting oictgfchytigaesgtaraates dHOmteRe tigdrgenl 1,2 propanedi ol ,

butyl enegl ycol, glycerol, mannitol, sorbitol, erythritol, glucose,

fructose andl act 9ggmpblitioh KLBRASY td ARINRLE NilireE the seh@hfntiidelesiei n the
polyol is selected from the group consisting of glycerol, mannitol,

sorbitol, egggg{&gje%gl Y%Ayﬁgﬁﬁi ?Lh%pgw-aazo and | actose. 20. A conposition

according t ImZT ere iocidal efficacy of the quat. biocide

Lo the. precdit n vt R ohg Fion ERhereltind TR Pl S°Cel cor e

fromthe gr ou% consi sti n% of C1 - C6 alkanols, C1 WD 01/ 76647
PCT/ AUQI / 0038TPrisgd borQR BNgi ol s, C3 - C 24 al kyl ene gl ycol ethers, al kyi ene
gl ycol alky ethers, borates, lactates, citrates, tartrates and m xtures

thereof . 2224A coivgeBIPOSERNASEBINGE ¢laime f A o2 luriles ingludinn RN vent
includes di (propylene glycol) nethyl ether ("DPM). 5 23. A conposition
accor di ng t @5cl aiAcamplesitienmccariincts any eye pf daies o 24donper iselydigran
ions. 24. A conposition according to claim4 or 23 further including DPM
25. A conposiohiiomicaadactdnhg to any one of clainms 4 to 24 further including
a non ionic surfactant.
10 26. A composition according to any one of claims 4 to 25 being a shelf stable
liquid disinfectant concentrate composition containing at least 1% by weight of a
quat biocide and capable of dilution with 20 parts of water to 1 part of
concentrate, the diluted soltution exhibiting a MIC after 24 hrs in the presence of
up to 2% of tryptone (or the protein equivalent thereof) which is less than the
15 MIC of a solution of the same concentration of the same quat biocide in distilled
water in the presence the same amount of the protein.
27. A composition according to claim 26 including an enzyme.
28. A composition according to claim 26 or 27 when diluted by more than 20
parts of water to 1 of concentrate.
20 29. A composition according to claim 26 or 27 when diluted by more than 100
parts of water to 1 of concentrate.

30. A composition according to claim 26 or 27 when diluted by more than 200

parts of water to 1 of concentrate.



i0 26. A conposition according to any one of clains 4 to 25 being a shelf
stable 1liquid disinfectant concentrate conposition containing at least 1 %
by weight of a quat biocide and capable of dilution with 20 parts of water
to 1 parWOM/78YAcentrate, the diluted sol ution exhibiti RGTAUM® 8 ter 24
hrs in the presence of up to 2% of tryptone (or the protein equival ent
thereof) which is less than the 15 M C of a solution of the sane
concentrati @i.of A hetlsahtorgilesniny asudpcal mstiustart lirdudingtiies siepstdie presence
the sane anobunt of the protein. 27. A conposition according to claim 26

i ncl udi ng anmemergng. the dnstAintatipoaisoiionascordhg 4oy chaiofic2émer t8 B0when
diluted by nore than 20 parts of water to 1 of concentrate. 20 29. A
conposi tion grcording to claim26 or 27 when diluted by nore than 100

parts of water to 1 of concentrate. 30. A conposition according to claim26

or 27 when dij] e ; ts of water to | of concentrate. WO
01/ 76647 Pﬁf&%@?%@%S%Bﬁ&é@%%Ig%%nrgtgﬁt(r)d for cleaning a surgical
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claims 4 to 3%, and subsequently rinsing with a sterile solvent.
an

subsequently rinsing with a sterile solvent.



