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| NSTRUMENT CLEANER FI ELD OF THE | NVENTI ON The
reprqcessing of instrunents in the clinica

we@poongmaent presents many chal | enges. | nstr uneCr/aun09000564
be assuredly clean, sterile and safe for re-use
wi t hout risk of cross-infection to patients and staff.
Dental instrunments in particular are liable to becone
fouled in use with an insoluble matrix which is
particularly diffilNSTRUMENEEGbEANERer eby negati ng
cleanliness, sterility and safety. The present

invention provides a conposition and nethod for
ﬂﬂ-&ﬁﬁﬂiﬂ:@'ﬁ‘f&%ﬂ%trumnts. The invention is described
primarily in relation to dental instruments but is not
limted to such and is suitable for cleaning other
The repseqagkienof instiumerts it e ciiniel cvirgnmentrieseat @asyi | s,
challbAgeXAGRIRLRE il B HBMEA) cigas] E?ﬁ%gf?ﬁdB%éé% Sort el bt

as well as food processin _ \ _ _
risk qur_oqsr\nm’wrm pafipgts @pg staffo DesdaliRstiumentsain dadicsten atecliabte
to be:cBﬁJeLfgﬁleQ il Q0N BRAn m@@lgb@%étﬁfé‘wh%‘?é BarculhP@Bicult to

bacteria), organic (eg neric restoratives)
remoazﬁdherﬁbv gasRting cesnlinass gty amhwfﬁ Thetpsesens vaintion
provieie8 i ddaigo8Risn ahd ffetHoddBAcISARA] E@éheiné‘tﬂweﬁté Ol iIRRHRion is

attachnent to a flat surface Such as a stainless steel

descglpag pamarily in felajionde femntal ipsjamends budanetdimitegie shehand ish

su1ta§klar fBP&e§ﬁ|ﬁ§ 'otheﬂh@ﬁ‘unﬂ@ﬁt@ folidd win simibRy fn%‘é@féﬁleasroﬁs for
bi ol oglca and nonbi ol ogi cal matrices which ave

examp|e spayn Media an%aq@twcmrameetf agwelbasdood pEaseasing hose
eqwﬁmehmlted by di anond burs. Soil adhesion can be
i ncreased through heat such as caused by friction in
the case of rotary tools, or by autoclaving
BACKGRIBUND OF THH WENTIONSt T ument's, resulting in the
denaturation and fixing of proteins. By way of
exanpl e, burs are often used at high

The types of soils that are encountered include biological, (eg saliva, protein, blood,

lipids, bacteria), organic (eg polymeric restoratives) and inorganic (eg amalgams).
Further, the possible combinations of soil and substrate vary from loose attachment
to a flat surface such as a stainless steel scalpel, to a glue-like physico-chemical
adhesion with carbon steel. Even more difficult to remove are biological and non-
biological matrices which have adhered to intricately detailed surfaces such as those
exhibited by diamond burs.

Soil adhesion can be increased through heat such as caused by friction in the case
of rotary tools, or by autoclaving inadequately cleaned instruments, resulting in the
denaturation and fixing of proteins. By way of example, burs are often used at high
speeds, for example 30,000 rpm, and may reach temperatures of 200°C, the bur
grooves becoming blinded with a paste of bone/tooth, blood, saliva, composite and
amalgam fillings which becomes baked into the grooves. A number of Health
authorities worldwide (e.g. Decreto Legislativo 28/09/1990: Norme di protezione dal
contagio professionale da HIV nelle strutture sanitarie ed assistenziali pubbliche e
private. Gazzetta Ufficiale Repubblica Italiana 1990; 235:78e80) require the
immediate decontamination of instruments that were in contact with blood as a
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speeds, for exanple 30,000 rpm and may reach

tenperatures of 2000C, the bur grooves becom ng
whbkindatsmi t h a paste of bone/tooth, blood, saPCwap2009/000564

conposite and amal gam fillithgs whi ch becones baked

into the grooves. A nunber of Health authorities

meRslEAMdmst ANg- S\E%?géeeéoﬂtahﬁn%t%h%hw% er%éa&%aﬂ\?h

di prote2|one ontagl o professiona

blepehas; phendarRWAFs @%qthaeaqe@tssthaﬁ ralght fyatber in&mgteens on the
ikfrbvah@- Gazzetta U ficiale Repubblica Italiana 1990;
235:78e80) require the i medi ate decontam nati on of
instruments that were in contact with blood as

ng%ﬁéﬁlﬁyﬂ’g Q§5nc§'|l:5/mb Hﬁheac &l&t;ﬁﬁbé‘%téng?ﬁlc%f ?Palléﬁgf in the

formed [ orine phenol™s
f%@‘H@F'O'a@%?ﬂ'@me clerpiRg cPmPesidanst i x proteins on the
instrunments This variability in types and conbi nati ons
of soils poses a significant challenge in the
Itiowidglyaccepted tha an iasteumest \Yhieh dsamptrelpancmpoe he assrediv

stefilisdddeloy 119§ FERbR AndtR e Pedré‘&eTsElH st YH%R/E dnseﬁ@&'ive

cl ean cannot be assuredly sterili3ed hi's reason,

clepring siepririor iplespibakstaigisatian (in rmvogu dﬁ@t%mhr@f:s dytautasiave).
TRERRIN, T8r SdBRedPEtbMlsalioh, tc%%mn? Fhust bE'of Ebﬁﬁﬁt? ‘B@st(ﬁchthBSt

dental clinics, by autoclave Therefore assured
sterilisation, cleaning nust be of absolute best

PRHIRd A Ad:fh'&1L te§ \AH?'I@{NHE @t h%ér{ K8&h WRfitulYRE&rkReSdations.

Robert Koch Institute Reconmendati ons. gienic
Hygig hic Raspiiewenisfortiasessiior Madioat Bevises. Bripeegesundheitsblatt-

Ry ass FirANRY-ERBl RdHeitsschutz 2001:44:1115- 1126) impose strict
Gesundhei t sf or schung- Gesundhei t sschut z 20 c44: 1

feﬂyseme&tféyr thesapingisterstof ﬂr@érum@hr@ﬁf@eﬁwg o ﬂép%ﬂt'@dﬁr ng

reéfévaiRge &f DEMGI EIMTBRIHS i€ BRITEGR&FhM thabbenditidnti€ ol be sm%le use,
rel evance to Dental clinicians_is the requirenent t

ugiRsR a¥Atdated 6@?@%@6&%? gsqgk eSUQDrﬁSéB@dé’aU%t?@i gleaping is
a@lx‘@%d@;@d WfHéQ!i’erbﬁJré@@Erob@Wdﬁc Q@ﬁnh‘lﬁ &, Vérdrelas edange, A,

s acknow edged in literature as
PEFEbIbnieHEof S BRO - 2005 (e el foleiy lige onxeprocessed
dBeer iestuménts. Juhag bt H&pltalaﬁ@%mrﬂ 61, 280241; ReTesktRblo et al.

Dp ﬁt ren% Er;(peﬁ%gllvtgl Igrrc])t(;c%% forC Becontammatlon Affect the Cleaning of Medical
Devices. A Preliminary Electron Microscopy Analysis Journal of Hospital Infection
(2007) 65, 326-333).

Hitherto cleaning has generally involved the use of a detergent in an aqueous
solution, either in a soaking bath or ultrasonic bath, with or without hand brushing/
scrubbing (Bagg, J., Sweeney, C.P., Roy, K.M., Sharp, T., Smith, A., 2001, Cross
infection Control Measures and the Treatment of Patients at Risk of Creutzfeldt
Jakob Disease in UK General Dental Practice. British Dental Journal, 191(2), 87-90).

While hand brushing and scrubbing may invoke some confidence, it must be noted
that according to AS4815:2006, scrubbing utensils must be non-abrasive (with the
apparent exception of wire brushes for cleaning dental burs). Neither brushing, nor
scrubbing achieves thoroughly uniform reproducible cleaning of hard-to-reach
surfaces — and cannot be the only parameter for assured, validated cleaning. The
use of ultrasound imposes the further requirement that cleaning compositions must
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dental instrunents. Journal of Hospital |nfection, 61,
237-241 ; F. Tessarolo et al. D fferent Experinental
wee@vosrs for Decontam nation Affect the C eaPCTiguai09/000564
Medi cal Devices. A Prelimnary Electron M croscopy
Anal ysis Journal of Hospital Infection (2007) 65,
bé %ﬁeéﬁg)unde'l' ddnaiioRs oF S HEn r@geaﬁl@ﬂﬁ %éﬁéc{ f%vtﬁ%\’@geﬁ&ﬁion
use of a detergent in an aqueous
okgpdlRi ng bath or ultrasonic bath, wth or WIthOUt hand
brushl ng/ scrubbl ng (Bagg, J., Sweeney, C. P., Roy,
Smth, A, 2001, Cross |nfect|on
"f@)fh'ﬁh@ﬂ h'@)@&é@?'?@'@aﬁ'@t Hﬁeﬂeﬂaf@entwmd fof clpaning mossess eitherk
bQétetgs‘i’éﬂchcr%la%nélag rﬁ@@ﬁ%r&é? tUEre@%Hﬁﬁélco@gﬁggén of soaking

Practice. British Jour nal
bgthe P¥ NHelRerdeni§gs: rl\@arampceetﬂbiemwe@wt bhd@k&iu&wd fixing

pﬁb@élﬁé S kéhcel danAbSle @s%dﬂﬁ’gegmh?%%m%&%@ ng to AS481

: 2006, scrubbing utensil e non-abrasive (with
the apparent exception of wire brushes for cleaning

I8 0iaht Mrﬁénts mthtm@é.darpmm& ar@% cesnye%i%le%aé RY&Sal

thoroug Yy uni form repro uci b [ eani n
ay

PREPANg! havebea Navnleaise cationic- b%ﬁﬂﬁ'dietfﬁée'ﬁtﬁéormﬁ%ﬂmg medical
inRB0RABRE bntk 4 t@§§19flfo%g in \éj@bélﬁh@% af5 &1 Al R§41§ﬂ?sHﬁtﬁ R Bagg,

uItrasound i oses urther requirenent

Je MebphgS ¢ é\lqtpc%orﬁawae ( betf@é@ FgisoryRréish Dental Journal,
260iL 30N 1k aﬁéﬁﬂbé‘é{ lePBrtePHBESIM LK dhﬂlcé ﬁ?@@@ltnpfo? cﬁ)he

re-deposition of soils. It 1s further hi desi

catiegic %%C?d &eBdyast as asleaning copgeniiatedy sselsg soni¢ batep (Bagg
eDACIS6! §gdraf i ¢ or bactericidal properties in order to
prevent the col oni sati on of soaki ng bat hs by

m croorgani sms. Many accept abl e bi oci des act by

It EERRENdcREVABEgdd thaSroRi @iuBfy SRS RS §reafip elliallgﬁ%e to the

used i cl eani n nposi tions.” 1 nstrunent deter

reRRQYa! ¢ RiRlpeisa! Sﬁﬁo[&e remeve peieinseligienlyi deaness slw?obcanﬁam

proRstse 8 bitdreihsdihatidA Rt A3 AR libQsddss efﬂcnently cleave lipo-
catjoni c-pased det er%ents for cl eani ngﬁ medi ca

and gy FoRrtAINS . CoOmBIRpg blogides apg gRaymemrrg 'r&eqnmestormulatlon
pl(eb&@&588%!dé%ﬂ&%le(tl§ﬁbh§'llen@e. UBalent US6235692: “Foaming

Enzyme Spray Cleaning Composition and Method of Delivery” achieves this by using

antimicrobials “compatible with enzymes” that are formulated to be applied undiluted.

It is also very advantageous to formulate the cleaner as a dilutable (at least 1:100)

composition, i.e. a concentrate.

There are a few currently available cleaners that claim biostatic properties.
Endozyme AW (Ruhoff) contains ~10% isopropanol. This isopropanol in the product
denatures proteins causing loss of enzymatic activity on storage and consequently a

decrease in cleaning efficacy.

Several Occupational Health and Safety (“OH&S”) issues relating to staff arise during
instrument reprocessing. Standards warn against the formation of aerosols and the
exposure of staff to cleaning agents (AS4815:2006) suggesting that manual

scrubbing of instruments is best minimised or eliminated. The present inventors
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J., McHugh, S., 2006. No to Chlorhexidine ( Letter to
Editor), British Dental Journal, 200, 3 1 - 31). It
wWha®asee been reported that some L)K clinics P@Emau2009/000564
enpl oyed cationi c surgical handwash as a cl eani ng
concentrate in soak and sonic bat hs (Bagg et al, 2006,

h§\¥°536l§§ervéotthéﬁm\@ Sir%lsbﬁng%lﬁa %Wu%gﬁg edtf %Efe%sfor up tq 10

usual 'y present eatest c etot reno
”Ewesm@nuge@amtg%M¢wvmb renove protelns efficiently
cleaners shoul d contain proteases often in conbination
nmyl ases and |ipases to efficiently cl eave
UI"EB@HE@”@W@‘@W baths sgouldbatiealarly asnptisddsd refilederithyfrash

clBéﬁuhQ isBRitibM Wmfé Jtéﬂdgf'cljsa\t/ér? foRf r%?f%ﬂ% é%;é(%P@ms g@' 8K NHS)

formul ati on chal l enge. US Pat en
newbeirds bsiusg obr &srh Algatbapelition oresamkpdiir ety batch of Soiled

in@ﬁhh\éﬁfs}bro@%@é@%%nﬁﬁ ls.t“-}r Ve ISy leug&é hﬁkﬁ;@qgu%dsfor many

"conpatible with enz at ar | at

batspes efdnsintmants foafour ou@ 'aﬁggtlan@lrty oawav]tra@@imat(rws
stetdndl 2063, T‘\B%% Q@G@r IRfhelydttd éé%@@'cﬁm@@haveer%%%rtédl}ﬂga

COI’TpOSItI on . a concentrate T here are
inggTvala of Wreaﬂﬁan fl&%ﬂ@y%beé@(ﬁ@? ghangas otvitrpeantic bath splugon (Bagg et

aprzomrsbp@? THS B EHT AN Rubifod Eé%{htr%'l Fé%els%P%Ew 10E+10

i sopropanol . This isopropanol in product denat ures
Cfb'fralt'&UR@seraa bathg af theensk Of&WWd?ﬂfél %il@tq workgayonlt istnot age
s@Phsifg ftﬁ%&i&h'tﬁ@h%é&?&fa? P&%Iétl’&)nQ l\Aﬁ'\@H'oﬂg {Qi i r‘%@%ccunt that

Several QOccupational sues

theehadlh Fongiittags §{°§P‘b' ra?rqrg*ée éﬂﬂ‘sier@@‘ﬂ'%ﬂr tspm@wbate bacterla dark,

aG RV CEIEAIMBg c&héunéj&ltﬂént@@ﬁtﬂ téﬂéérﬁﬁfreé m%é Qbﬁ%?lh%rﬂe ange of
aerpsols and the exposure of staff to cleaning agent

3? %1 5:2006) suggesting that manual scrubbing of
instrunents is best mnimsed or elimnated. The
resent i nvent or shave observed that w re-brushing and

TRR'BUHBP AYTFRLJPLREEt Wrdisinectsanisise baths dbetweardiefils Thusm
s@h»ﬁcm lnntnbef ofqdae@rmbrc@undtﬂbet EASRbver Adh SreRkLE syéi&t Jf%se
ﬁ' ebegba}gf rrgt ied and refilled with fresh
This IS exacer ated by ultrasonic baths built with drain outlets fitted with draining
tubes which are hard-to clean. Worse still, when a nurse or technician is forced to
empty larger ultrasonic baths there is a high risk of spillage and accidental human

contact with the contents.

Australian, US and UK standards recommend that judgement be shown with regard
to cleaning a visibly soiled bath, and that gross contamination should be removed
from instruments prior to cleaning. Soiling levels can be easily underestimated, while
even in the best case, pathogenic organisms and their colonies not visible to the
naked eye will cross infect the bath and other instruments therein and multiply in situ

creating an infection hazard to both subsequent patients and for staff.

While cleaning products are not required to disinfect instruments, effective
antibacterial or bacteriostatic properties can limit the risk of cross-infection of
instruments and staff infection and contribute to the general hygiene of the cleaning

area in dental offices.
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cl eaning solution. While standards vary fromregion to
region (Aus, US, UK NHS), nowhere is the use of a

wo e@gh3ebeani ng sol ution prescribed for every PEI/an20H/000564
soiled instrunents processed in dental surgeries. A
solution may be reused for many batches of instrunments

R 4 S B YT e

rr@dg@émstwmﬁntes Irtae @lem@bkiertaadbythlsardsklhas@eealassqo;fateubwmw the

uéé1 I{do\ﬁg?t‘gﬁgés &lﬂnﬁ?@&zcéggﬂggr%g? 1L}é| t%rtﬁegﬂﬂhgteb%tnpact with

ution he” cu
erﬂﬁ}ml&f@@bsefmgdnmwmeme (Sevit 4., BTicksOEH., AitkIE-41 Bagg,

J c&yéﬂboman% té@a&néﬁngmtsauom%l ﬁ% gt?ﬁmg ol ég?“}%

clini'c work I'S not surpri si
23 tleip welb@mﬂpmdﬂbat@wmemyeles a:aemtlreitablyaiwem ot hat

déé}ﬁlvgétd?loﬁ??&éﬁ‘lb oRsyIdt B3f! ¥9§§§Wbﬁlo%%9?ﬁoﬂw ﬁé&ﬁ:a &hd

i ncu teria - dark,’ aquéous, conta
chaipicpkineansy ewnalefblespital infection, 43(§U9@p669(13r?ﬁ) eThesefgee an

m@fruﬁént‘l&p%mg I’Bﬁ’ﬁ@lafl WRct Hah B04cHVERYo ﬁs'ﬁgﬁlp{hg during a

di sinfect/saniti se at hs bet ween refi
clgpgiRg cyda it extigrisdt dasirallact eri a coul d be carried over
from previous cycles of use. This is exacerbated by
ultrasonic baths built with drain outlets fitted with
It i agknowipdoas that afiicient cleaninmeidnstonedrdsis, believesidobeid key step

m"VQSG‘cﬁg He Rks Of orﬁv@:ﬁ@ Waﬁérﬁfgsmﬁlo? g@?@g&é@r 96@5 g@ggggl@shos

ultrasonic baths there 1is a
statesi ‘deHTedTt conGREmoes theadsk Qfmrnntdns@ae@ hasammnbuted to the view

th%%érﬂs@déré‘tfbn desuRINg gl%nstBQQgﬂﬁ%Qn&&%ﬁmggu%Qﬂg as. sbr‘gle use”.

judgenent be shown Wth regard to cleaning a vis
soil ed bath, and that gross contam nation should be

Inf SUFRHES, béﬁtﬁ] |h§‘l$drﬁém§QFe3e>¥b%h9(/e HRd ﬁbie%?);b‘agred%é o'sQQle put to

| evel s can be easil %/ lunderestl mat e e eve
e

dgfgdio sakisfactopanathgd 6T eleanng Hesmexistad Cuently they or '@Tgshﬁﬁ pre-
cléhSddin@ant MraddRicAe i stblilidedCHRP ﬁauh&‘j eFIEwé\%? ..*;’%Et cases

and other instrunents therein and nultiply in sit
burs and some other complex dental instruments are likely to fetain soil after even

best practice cleaning and are potential carriers of prions (which are not inactivated
by steam sterilization). Similar problems have been identified with a number of
surgical instruments especially those not capable of being heated for sterilization or
those in which sterilization resistant prions may be harboured within a biofilm matrix
which cannot be removed by acid, alkali or enzyme treatments, with or without
ultrasound. It is also widely acknowledged that the current practice of long cycles of
use of cleaning solutions in ultrasonic and soak baths presents a hazard from both

cross-infection and general OH&S hazard points of view.

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.

OBJECT OF THE INVENTION

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.
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creating an infection hazard to both subsequent

patients and for staff. Wile cleaning products are
woeionsaed red to disinfect instrunents, effectP@BAU2009/000564

anti bacterial or bacteriost@tic properties can |imt

the risk of cross-infection of instrunments and staff

infection and contribute to the general hygiene of the

cleaning area in dental offices. Another issue to be

Mosp sharieuarly st i enpekisrihpk the amesans sinvantion teCoVigeaimproved
cbﬁif@ﬁ{%r% bt ﬁiﬂthdo‘és?&u@i@@ﬁlﬁ d&hthineng e gaﬂcal insfruments,  and

erature, this risk been associ at e

eélPe%'Nd@ﬁiWQf‘“’rWh'ééafﬁﬁql'ﬁ@“ﬂtbcﬁmatﬂ%ﬁﬁial t her apy, due to

the intimate contact with peripheral branches of the

trigemnal nerve (Smth, A, Dickson, M, Aitken, J.,
UB!@@@ thg  contexd Zleady rreauites aetherdesntthroughetr theredesription and the
cibihs, s vidraSosih bk, "‘B@rﬁﬁrﬁ%lﬁﬁ‘ aﬁ&vth@ﬁl’?é af3R) be o nét@.\ed in an

wi dely accepted that autoclave cycles cannot re

INglisiYe FEBs® PS @RRRISOVIABE HFiUBiMe BF @xfeatﬁave( TeEeothat B, twnsay, in the
s&9R%rf “indREngY Blti iR liBke Pl ONS by physical and chem cal

means. Journal of Hospital Infection, 43( Supp) ,

S69- S76). Therefore an instrunment cleaning fornulation
BRIEE & TROEMENT OFMRVENTIORD | nfectivity during a

cleaning cycle 1S Wﬁry desirable. It is

acknow edged that efficient cleaning of instruments is

ABEOHR g%* atf@st*%\%p@ctlﬂﬁ‘é’m%rﬁﬂn' (Jl@ég%b&ggcg%nrfbﬁ&?arﬁﬁg medical

onwar transm ssion of vClJ
opdenialipairumelits somprising 'ﬂ@ﬁmbmﬁ@@ ﬁrpr@f@éfﬁe @rmaa piostatiedlly

ePEdtie pﬁéﬁ&@séfccf%ﬁsé]&ﬁéd slrtRSk dt@ntdpProgriaw \R/S‘fﬁfng solution

?on5|derat|on shoul d be given to treating endodontic
dj

@P&%?Oéﬂ%'t@nn@re@hawy aquhogﬁmrcyncwﬁtlam below the MIC

of 1 lseldERIN FheRbRy SSHRINHnYSvRAEn R cSRABRASER |§ﬂevertheless
g?é&%?abl e, but to date no satisfactory method of

QEPARR MEIR9 SpreenErlionefiHspUdeRgNatsAasVgiaRRaATCC
184 ke aniedstis iy dohbdreash GithRtdhogt.eam sterili zed,
and reused. However in nost cases burs and sone other
conpl ex dental instrunents are likely to retain soi

Irpdidcerd=@de mwtheﬁé il @dpekC theChre st Melepfish BoRide® b eBkripdlition for

rriers,.of whi ch are not inactivated
cl%gmng medical oP dentg‘ instruments including a protease and a biostatically

effective phenoxy alcohol at a concentration below its MIC against Pseudomonads
aeruginosa (ATCC 15442), wherein the composition is effective fo reduce a 6 log
concentration of Pseudomonads aeruginosa (ATCC 15442) by at least a 1 log

concentration within 4 hours.

Also in accordance with the first aspect, the present invention provides a composition
for cleaning medical or dental instruments including a protease and a biostatically
effective phenoxy alcohol at a concentration below its MIC against Staphylococcus
aureus (ATCC 6538), and wherein the composition is effective to reduce a 6 log
concentration of Staphylococcus aureus (ATCC 6538) by at least a 1 log
concentration within 4 hours.

In preferred embodiments the combination is effective to reduce a six log
concentration of pseudomonads to below a 4 log concentration within 4 hours and is
at least as effective against Staphylococcus aureus (ATCC 6538), that is, in preferred
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by steam sterilization). Simlar problens have been

identified with a nunber of surgical instrunents
wezpeasrrd y t hose not capabl e of being heat ed PGr/AU2009/000564

sterilization or those in which sterilization

resistant prions nmay be harboured within a biofilm

efoBimentdine @o%ﬂ{é‘%n li%e?}‘f {ma\’t%drﬁ@%ce%%? 'logaéc}%%lahrz{?fon of

enzyne treat nment or wt

Stardiylogpersis Py &t laaéw deeoncrafrationevidin 4 bavrspr act i ce of

| ong cycles of use of cleaning solutions in ultrasonic
and soak baths presents a hazard from both

I prgEastedremeradiBenta e spieriechPhanaiBleatvaiscohsppxitethasiol and it is
p¥sBWE in ATBoNEdRFHSA 0P re%ferttﬁ% ﬂlf b p&rﬁta J(}S feé%’%pbreta{é?than

speci fication should in no consi
38@99@@%?‘?‘ 3 ﬁtab'esqsp@ﬁerpirat@mt%ndled |f@f dilptien yoylath isaat 430:T or s

part of common general know edge in the field. OBJECT
OF THE INVENTION It is an object of the present .
Hitheih Pheroysthenet kasrecusadel iadvrgieideor biestet. Amsudbi it has

bE&RusH SR D @McafesioRlof 4 5%0@5;5@%!@ y e)&reealﬂ? & ‘RMﬁlF#'Elmalnhlbltory

useful alternative. articu s an

C@ncw@‘um eMaD aigﬁméh@ .reeﬁfﬁt@rai bgﬁf@vao%taplmj@we@s aureus (ATCC
S’%?'Rig%bb@ﬂ&namcﬁﬁmgﬁolfoﬁfl isidefi ﬂ?él B9 «HEMist abike eniration of

I nstrunent s and eSpeci al y I nstrunents
ap atigisyqbia thgt vl wﬁtbttuﬂa%wsmlgrg rewt of iaemisenprgantisne plerrqvgmight

lrfcﬁﬁé{lornes\l\ﬁkh %"ré!!e%?at L&Y @A 'EKéJMIé rb%eﬂ@ﬁféfdo%l‘ il gaﬂﬂre\t/é}ﬁ the

claims, the word onpri se” onprisin
myltjpication of aﬁlﬁeor@eﬂl@m% digs gﬁn%rﬁlm ar@egt@d\ﬁbaté%wga@f MIC’s for

pﬁ&ﬁz%@tﬂaﬁ& r&ﬁbe@??dnh@'%@p% a@éh%ﬁe\‘@n&q{i&@r (ﬁ*rbéh d§§4) to

, sense of "inclu lldxlg
198009@32?2@"@1?4?@@990@(3%{79@9 nixgtsst 8plHton: Elariant)
first aspect the invention provides a conposition for

cl eani ng nmedi cal or dental .instruments con?r|5|n
ASERIBINAAR P SRCRNPPEEbIBE IVsAtieD Mioyides picoRIPPytien a@c@mlv@to the

fl%h@%}/c&hm a S6h@MErBR iBIGHIng BProtBhscPbh PP BloSRIiL A Bffective
p\rlm\grgo%glgoﬁo? Im a concentratlon such that upon dilution to a working concentration
the phenoxy alcohol is at a concentration below the MIC of the selected phenoxy
alcohol, and wherein the combination at the working concentration is nevertheless
effective to reduce a 6 log concentration of Pseudomonas aeruginosa (ATCC 15442)

by at least 1 log within 4 hours.

In accordance with the second aspect, the invention also provides a concentrate
including a protease and a biostatically effective phenoxyalcohol that upon dilution
provides a composition according to the first aspect.

In preferred embodiments of the invention according to the second aspect the
phenoxyalcohol is phenoxyethanol and is present in the concentrate in
concentrations in excess of 10,000ppm, more preferably in excess of 30,000 ppm.
The concentrate is intended to be diluted by 100:1 prior to use. The concentrate
when diluted not only enables instruments to be cleaned in an ultrasonic bath to a
standard which cannot be achieved by existing cleaners under the same conditions,
but also lowers the concentration of micro-organisms in the bath. The invention is
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dilution of the conposition, the phenoxy al cohol is at

a concentration below the MC of the sel ected phenoxy
W@b®@ohsd259 and wherein the conbination i s neverP¢EAE2®9/000564

effective to reduce a 6 | o concentration of

Pseudononads aerugi nosa (ATCC 15442) to at least a 5

NoP BB ]RE | rr@&lir@ébrV*%BchE afid MHEmpdsRlioR SE QTSNS ﬁ/h}% Whed as a

the first aspect resent I nvention provides

S@é'ﬁﬁb@?@ﬂ"@ﬁﬁ‘?’@i@“oﬂ%@ﬁ’ Egoﬂf’@dﬁ@ahsor dent aI mstrumsnts

including a protease and a biostatically effective

phenoxy al cohol at a concentration belowits MC

A&@@rdﬁ@tfo pdRiffHatRsshite innantion Atyigles ATOMPDSItiaR pecartiiog &b the first

asp&ct f AR educe a 6 | og

cgﬁ%ent rgté?ﬁ]ofr)l@g?‘d %giégﬁ%n gélgseérsugl nosa (ATCC 15442)

by at least a 1 log concentration within 4 hours. Also

(Hur8esey Q@%s%& Bs tE'Q‘?B i ﬂ’h%@@ﬁ@rﬁ? P clésgﬁcé’ﬁo%scﬁréhéyme?

i nvention provides osition for cleanin

Hydrodpsies 4pn ﬁ§‘i¢h§ﬁél@§§'ﬂ¢¢1 M%ﬁ@%@aléub‘#@s@as@sgd dipan the bonds

thdyosct apargal |y ef fective phenoxy al cohol at a
concentration belowits MC against Staphylococcus

aureus (ATCC 6538), and wherein the conposition is
«ef f el ¥ ¢ dBor RS ‘?es@er@zéréé%ua%gg%ngﬁ@s?heﬁﬁe%rases lipase

St aphﬁl ococCcus aureus east a 11 od
conc®AP§RAta8A) wi t hin 4 hours. In preferred enbodi ments

.t he g@@g@@b%mo@l&&%w& gtyeoéﬁéé'és %}I)?coilcﬂ)é Hgfﬂfblase)

concentration pseudononadsS "t o "bel o
*conc &kt 3-8t8tRer RANERIi n 4 hours and is at |east as

ef f el ¥8: RPAHEBbnF ANOKLOSASHdadid eus (ATCC 6538),
that is, in referre@grrbodl ment sat h?:: conbination is

sof f cEG 35 banseitiegenbands. Pivgr thenpentideanss of
« St apy) D6 0sidIandridés {a%%ﬁénl-gdﬁdé REIr§198KS ﬂkmﬁdgq{éhcas o5 and

within 4 hours. 'In preferred enbodi ments the selecte
phen&'—yéﬁ%ohol i s phenoxyethanol and it is present in

od COECERVIcHbsHcbob8@Lr than 10, 000 ppm and
reater than 30,000 ppm in a stable

prefera
'concgﬁt$§t}?$fi?lf3@%d for dilution by at |east 100:1
. EC 3.9: phosphorus-nitrogen bonds

. EC 3.10: sulfur-nitrogen bonds

. EC 3.11: carbon-phosphorus bonds
. EC 3.12; sulfur-sulfur bonds

o EC 3.13: carbon-sulfur bonds

According to a fourth aspect the invention provides a composition according to any

one of the preceding aspects further comprising boron or a boron compound.

According to a fifth aspect, the invention provides a composition according to any
one of the preceding aspects capable of cleaving infectious prion proteins into non-
infectious peptides.

It will be understood that although the invention is herein described primarily with
respect to the use of phenoxyethanol as the phenoxyalcohol other phenoxyalcohols
such as the phenoxy methanol or propanol or longer chain substituent alcohols may
be used. Phenoxy di-alcohols may be employed. The phenoxy group may have
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Hi t hert o, phenoxyet hanol has been used as a fungicide

or biostat. As such, it has been used at a
weoreas2fat i on of 15, 000ppm slightly exceedi NRCT/AB2009/000564

M ni mum I nhi bitory Concentr@&ation ("M C') against a

resi stant bacteria, Staphylococcus aureus (ATCC 6538)

o@r{er%gbgﬁw TRAsE skile rFt'h@ Bl Y bR tHS F e'?r%ﬁweas‘?.ut?k%le Bhenoxy

| owest concentration o anti m crobr a
ajGoRplsiky Sc"ﬁ@'e\WB‘?'ﬂD@f@ﬁ@Qd hPQﬁ thg teqabingdregeini sm af t er
over ni ght incubation”. Wen present at |ess than the

M C, phenoxyal cohol VVI Il not prevent the
AGGPIing tp @etiits AskECt Hedpyritigamrasines a methed fermaainigya soiled
R Mo ey PP S ) ppaton
a%‘lfgwf‘)i tp gny of tbe@mﬁd@gasngcts St aphyl ococci . (Phenoxet ol
A Universal Solution. dariant) According to a second
asEect the invention erVIdeS a conposition according

RESGRIPTIQN QF THE BRAWINGS: 2 concentrate i ncl udi ng
a protease and a biostati cal I y effective
phenoxyal cohol in a concentration such that upon

Féﬂt!r%ﬂ i gfaphshawingithr eties ek diluted rempesiionplieéthexyesent
Wﬁ/bﬁ@cflpin ré@ucﬁﬂg the %@m%ﬂ@“ b]o@a vﬁeﬂ)\ﬁ’oﬁlﬂ& e COI‘I% JdBﬁ)onas

sel ect ed _phenoxy al cohol erern I'nation
asfugt'}?éa\ﬁaﬁ@ﬁ& BYRIdime latqomparlgomwfedﬂuﬁ@d eogketichding ve
eh&yh&fUudeardr Brodgésconcentrati on of Pseudononas

aer ugi nosa (ATCC 15442) by at least 1 log within 4
hours. In accordance with the second aspect, the

Fig{dﬂ@ﬁﬁé Qﬁra%h%ﬂo@hg\fhéjéﬁec@oFQlﬁﬁ@J‘EJrﬁéc%Itlorr\ lof e a? N

r{)ro ease g bi ost ati cal y fective phenox

IVREHOrLIp IR ltﬁ'rlgl}h? §PnsEngatiene %tae/@f{ww pRUSATEERHG aver
tindan tomphrisdhvfdidiluled rRaREGEAGHg @Hﬂﬁl‘f’étm Phrobiti&s.

i nvention accordlng to the second aspect ﬁ
phenoxyalcohol i s phenoxyet hanol and is present in the

F!“g@u?éis ¥ & ?ia@h isROWRE SRNE et bpanmtéw%&%m%ngfof thd FPOQP™M

%ﬁ' (_1? x in excess of 30 ppm
Y RUQEHP e L@'ﬂgé ¢ Renasglatiemolyrapioaeceds @yfam@@eriﬂrpe iror
co@pdisdn Withedilo@aaearkéaé&ding enzymatic cleaner products.

Fig 4 is a photograph of a bur after treatment with Empower at a dilution of 1:100 with
clearly visible debris on the surface of the instrument.

Fig 5 is a photograph showing that Formulation B at the same dilution rate as

Empower completely removes all visible soil.

Fig 6 shows the results of the cleaning efficacy test conducted with reference to table
1.

Fig 7 is a Western Blot of PrP-res prion protein (M1000 strain) after exposing to
Formulation 2. The intensity of the PrP-res signal is reduced by the all the dilutions
tested.
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when diluted not only enables instrunments to be
cleaned in an ultrasonic bath to a standard which
W@ 200008528 achi eved by exi sting cl eaners underP@TaUs@me00564
conditions, but also | owerd0the concentration of
m cro-organi snms in the bath. The invention isnot
limted to use in ultrasonic baths and the conposition
i S effectlve mhen used as a soak or cleaning solution
BES H . RMING FHEANNEMNTION a third aspect
the |nvent|on prOV|des a conposition according to the
first aspect further conprising one or nore
The dventierewill nowker Bpesasticuasly cleg srilieldi kydvaysofEBadplerprihwith
rdréreABETRAS i@ exhibedt | on of enzymes. Hydrol ases can be
further classified into several subclasses, based upon
the bonds they act upon: EC 3.1: ester bonds
A& %ﬁé@rfb%@ 3tlieh %énﬁﬁ?d“sﬁn ARBRS | (RS UK II%%SﬁxmeIBR&?esc@nangmg of

ases/

atase . 2. Sugars Cosy
@’?§%§ wasCé%amng wﬁ@n @édwiymraags:é)ly inETvas Jespactiegly. Given
triaqnékﬁtapl’é%r% ﬁoveﬁf@ﬁllle‘i’ 8t 8O 'ﬂ@%@ (BhE h@?a?%ﬁ’o@ﬁ@éd éﬂﬁ%&ﬁﬂc

. carbon rogen bo an pept|
clgaping solgtior agshalienae taﬁwdﬂ@bpedm eorapaTs dite arsimicrobial

eﬁﬁhfé’éyoéf%%ﬁﬁnosﬂt@ﬁé é@o%é‘t%'th&ﬁﬁ/@ﬁﬁ | deltﬁ%ﬁ%ﬁeg%ﬁg gpﬁzosmons

car bon- car bonds

highestopesd fiar q'ﬁqmresg@qntangmeas 3Thecehadiendednvaivad thgercommon
steang st ba'%@ér% %géthe?@vﬁﬁ%%a’ﬁmﬁ&ﬁﬁnl@q’é%s EC 3. 12

sul fur-sul fur bonds

Materials and Methods.

Formulation A according to the invention

WtWit%
Teric 168 (low foaming block co- 7.0
polymer non-ionic surfactant)
Borax 0.8
Propylene glycoi 9.2
Phenoxyethanol 8.6
Subtilisin Savinase 16L 7.3
Amylase Termamyl 300L 1.3
Perfume 0.3
Dye 0.02
Water to 100
pH=8.5
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EC 3.13: carbon-sul fur bonds According to a fourth
aspect the invention provides a conposition according
wo 0angs2ene of the precedi ng aspects further CROPAUSI0HG00564
boron or a boron conpound. 1According to a fifth
aspect, the invention provides a conposition according
to any one of the preceding aspects capable of
cl eaving infectious prion proteins into non infectious
Feepulagien B a¢cefding weﬁwenw@mﬁemmew tfemudationtier use by
dbﬂ%ﬁ@&hﬁ&ah§ herein described primarily wth respect
the use of phenoxyethanol as the phenoxyal cohol
other phenoxyalcohols suchVWAVtthe phenoxy met hanol o
QB&*QM%L&H Eﬁé g W)grrluem atcohots—may be
use enoxy |-a cohol s| may be enpl oyed. The phenoxy
§H@hﬂﬂﬂﬁw%ihaveother subst] tuents. Those skilled in the
XWITI be—abieto deternpge suitabte pllcuU)\y
al cohol s by sinple experipent based upon the teaching
H@m&bnegh@cbrdlng to a S|x4ﬁ aspect the invention
net-hod—for—ecte LG & sotted—redical—or
ghéTmV& Irument conpr|SQZQ the step of exposing the
Sobtlhsm(SaalrtasédﬁLon accord hg to any of the preceding

THE DRAVLNCS: |:| gure 1 |S
L | == |_/|V—W\| NOOS— 1 Sua X

gﬁg? nﬁo@% %g the effect 3f di l uted conpositions af
np
Chl&;la:s"ee&amiym@laemu on in redaci ng the concentration jof

ql nonul-at i oh nL P anrlnrvnnac anrllal nosa

&%&L@ Z %5@?3% In colrr‘rg;gl son with di Ivut ed mar ket

Pefghég enzymati c cl eaner @noducts Figure Z 1s a
__ar :mh showt Ag the effect f diluted r‘anrnaclfl ons of

Y\% present invention in - 28048 ng the concentration |of
Whephyl coccus aureus ATCQ @58 Over tinme in conmparison
wi-th diluted nmarket leadihg enzymatic cleaner
‘E)'f'ﬁcﬁj%ts. Figure 3 is a graph showi ng the effect of
diTuted conpositions of the present

Examples A & B were compared with four market leaders in the field of cleaning of
dental instruments. These are EmPower™ (Kerr); Endozime™ AW Plus (Ruhof);

Biosonic™ (Coltene) and Cidezyme™ (Johnson &Johnson).

The cleaners (Table 1) were diluted 1:100 in 100ppm AOAC hard water. An organic
load was added, consisting of 5% w/w Yeast extréct (prepared as per the Australian
TGO 54 procedure), 5% wiw defibrinated horse blood (Oxoid), and a mixture of
Horse blood, egg yolk, mucin and albumin 10mL (aliquots of each preparation were
inoculated with 0.1mL of respective bacterial inocula (approx. 10° CFU/mL) (Table 2).

Samples were incubated at 40+1°C for 24 hours. For each of the first 8 hours, a 10
minute sonication was included. 1mL samples were extracted at 1, 4, 8 and 24 hour
time points, and added to 9mL of Tryptone Soya Broth with neutraliser (5% w/w
Tween 80 (Sigma), 3% w/w Lecithin (Sigma), 0.1% w/w L-Histidine (Sigma) and
0.5% w/w Sodium thiosulphate (Sigma)). Neutralised sample was vortexed, serially
diluted with Saline solution and quantified on Tryptone Soya Agar (Oxoid). Plates
were incubated for 48 hours at 37+1°C.
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4 is a photograph of a bur1after treatnment with
Enpower at a dilution of 1:100 with clearly visible
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chal | enge invol ved three conmon strains of bacteria,
together with organic and inorganic | oad. Materials
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Staphylococcus aureus 6538
Streptococcus mutan

The above bacteria are recognised as challenging vegetative gram negative and
gram positive bacteria. They are resistant organisms which are comparatively difficult
to kill.

Resuits

The results are shown in table 3a, 3b, 3c and appended figs 1, 2, 3 respectively.



Exanples A & B were conpared with four

inthe field of cleaning of dental
w@e@omEsRener (tm) (Kerr);

i nst

mar ket
runments.

Bi osonic(tm (Coltene) and1& dezyne(tn) (Johnson

&Johnson) .

in 1 00ppm ACAC hard water .

| eaders

These

Endozi me(tn) AW Pl us ¥EATL009/000564

The cl eaners (Table 1) were diluted 1:100
An organic | oad was added,

consi sting of 5% w w Yeast extract (prepared as per

Takle 3 Sheage BrBantias ropylaiinsdiir Beudemonaaaeretinss AZCEd 5442

ah@f é&m@in@ ?8ld

micl n

i

and

éﬁ%muef%%l

Sxture of Horse bl ood,
(al iguots of each

€gg

prC@E@lOaft'D'@)n

wer e i nocul aCeniCamrlahorOCEHLmlcaﬁer’mspect ive

I'I'

PDACT ETI dl I |
anpl es wer g

ULUIth
a

i ncub

prox:

ed _at 13‘

O Y od N\
Wl ® A |

0C for

4 hours

'a”'ghr‘f:

or 24 hrs

BamhulatfontAe

f2.04E+@

hoBI09FE+85

10 7rB0&+0é

rmnd Za¥

S (ZKD(IEaitGSd

n V@\S2E+02
nd.24

FORRE o

2SR

1 iEa0

) JmOEsPS

185 chg:ﬁ@é‘: oy 2-30E+02

e21b4e+06s

(S )

er 1 (15%+-or

v Tve3er08

HESTTT)2

3“@ 70E+09

and

EE'rmlPdswavi t h N
BndTr AVog
PaRpl e was \

ol it i oh—ahdg

[ al
o gieo T

iumthio
02 .bex-eub

auanti f

sul phat e
seH1oekby

BIoSPRIS wer e

| et

ed—on Tr9
d P$SPEAE0 hodr'SELPS

Sigma)).
ptone S

0-1% w-w L-Histidine (Sig

Neutralis

dislgoEad7 W tapLealo7n

a Agar_((

ed
€ 6.00E+09

§7510’QE¢0?

gbl &6-10E+09 |

(Fﬂ%h?}n? The

_chal pnnlnn

P ONE-+ BB

vegetati
~

Cl 21608 +66

Ve gram n

REEN

$€4 FBE+07

pgaf i ve and gram p

. 1.44E+0
SIJJIE °

Gapiredii a. Tr

ey are r

esi st ant

Brganl s

whi ch ar g
S sldH 08

PRABAELA Y €|

_are _showd in

gty

i
i?gggbb nde 1 gs

ul t1346E+11

Gopigdgect i vgl y. Tabl e 3a Chang

1
in Bact ¢ri al popyl ati on
I i n er, [
o rpage ooeiond espeist s ol oy

SHERYR NY d B3E+10
anges injthe
Bacteri al popul ation of Staphyl ococcus aureus (ATCC
TABLE 3b Changes in the Bacterial population of Staphylococcus aureus (ATCC

6538) after exposure to diluted enzymatic cleaners

composition Concentration CFU/mI after time
0 hrs 1hr 4 hrs 6 hrs 24 hrs

formulation A 4.21E+07 | 9.01E+05 | 6.23E+02 | 2.10E+00 | 1.25E+00
formulation B 4.21E+07 | 3.26E+05 | 9.17E+01 | 1.00E+00 | 1.00E+00

EmPower 421E+07 | 1.12E+07 | 8.86E+04 | 1.10E+04 | 6.77E+03
Endozime AW | 4.21E+07 | 2.95E+07 | 2.03E+07 | 4.16E+06 | 2.96E+06
Plus

Biosonic 4.21E+07 | 3.01E+06 | 1.30E+08 | 1.05E+08 | 2.82E+08
Cidezyme 4.21E+07 | 4.74E+05 | 2.39E+05 | 4.06E+04 | 5.89E+02
Protease 4.21E+07 | 1.58E+08 | 1.26E+08 | 2.00E+08 | 7.94E+07
Savinase

Phenoxyethanol | 4.21E+07 | 3.50E+08 | 6.04E+07 | 4.98E+05 | 6.00E+06
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in contrast both Formulations A and B according to the invention showed a 2 log

reduction in microorganism concentration within 4 hours and the reduction continued

throughout the 24 hour test. This is surprising since the concentration of

phenoxyethanol in samples A & B is significantly below the MIC. Neither the

protease nor the phenoxyethanol alone at these concentrations achieved a reduction.

The results for the other organisms challenged were similar though less dramatic.

Compositions A and B according to the invention were the only compositions which

reduced micro-organisms by at least 1 log in each case within 4 hrs. Cidezyme and

Empower did achieve some reduction with staph aureus over 4 hrs but it was less

than 1 log and not nearly as great as the reductions achieved by compositions of the

invention.

The compositions of the present invention were the only ones which were effective in

each case in reducing the micro-organism population over time and showed the

broadest spectrum of activity across the challenge species. Pseudomonads are
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positive and gram negative bacteria, respectively.

U trasonic baths are normally operated closed. The
w@ditsizens in a covered ul trasonic cl eani ng bRBECTIAHRW®I/000564

i deal for bacterial growth1s a dark, ~40C environnent

with anmple nutrients present as cleaned fromsoiled

ubRESWE R Sre tﬁ@ %o’g?}e@ﬁ'ratr%/ g tﬂclﬁé;%tﬁé Bg&%{? F‘%‘Fg{) argr?gérﬁi inthe

not | nhibit
pgtabis \ﬁ@fﬁbﬁuﬁ%éﬁdﬂ*g diltlg clegneisg IStaphytasontus avelisand t

F%Q%Brﬁo@és%rpﬁn&cgﬁ Cﬁs'“l%ted Wth@éédfér‘e&b%eh} O 8 Fiilenge

br ushi ng 1 forne SOoa
hemltaééf@wfftctm KAOArﬁées& oretiosshas ﬁ@yaee tsonostnesistanigrams

poBiiRAGh AN e GG bggiiﬁﬁé"?@ésﬂércﬁv diyeates a significant

OHS/infection Tis trunent reprocessing areas
in some office settings do not have defined cl ean and

UltrdsoNica@@Saret %a@@ér&*&?ﬁl’o@ dpG Tﬁglgoqdﬁgﬁpmcaébtv@@dqﬂﬁ@somc

t he stored packs terilised instrunment

clepning Aaih arsiideal forhactesial gigvthesa dars, e40h Or@wmnﬁneafoyltfoample
nh@@ﬁisr}ﬁe?ér@ déé%léarédj&ﬁ\ﬁ‘%l’éﬂhn%?f@n%ﬂié fké%?%af@ﬁfz/ H ¥R %rbSucts

screen the ucts for cleaning

‘f%tetch@dtnot Wé'bdéh%ﬂfwﬂ@)pf hyctarigs with thedvrsteyial pmmw@ reaghing log
104Q7d Eefthevelest strips (Albert Browne Ltd., UK) are
accepted as a reproduci bl e and ri gorous vaIidation

test for hospital washers. They consist of a surrogate

It%‘Plthd dlslb%élﬁétee 1 ﬁ‘l&ﬁ}?élm m&eﬁnﬁéﬁ‘t b§9§}ﬁn @rp@%%q%c%f?er a

and one lipid. Materials I X Ihstru
PE-gQakdp thy qiﬁsmlqpatheT@ @ﬂnﬁaml@ated -ae0wo] and diopleta spread during

sﬁMﬂéFﬁkbGu@%tgéb@ %Hﬁfc@ﬁt Oﬁélwﬂ‘@&wg(ﬁsglom of each
Product solu

dilu Ion was di spensed into a separate
1201 gl ass beaker. Browne STF Load Check Indicators

TWE i tiFRPRFPFocessing areas in some office settings do not have defined clean
and dirty areas, thus such droplets could even contaminate the stored packs of

sterilised instruments.
Cleaning Efficacy
Initial Screening Test — Cleaning Efficacy of Leading Products

A standardised soil test was used to screen the test products for cleaning efficacy,
without the benefit of Ultrasonic energy. Browne STF “Load Check” test strips (Albert
Browne Ltd., UK) are accepted as a reproducible and rigorous validation test for
hospital washers. They consist of a surrogate soil, including two types of protein,

one carbohydrate and one lipid.

Materials and Methods

Six instrument cleaners (Table 1) were diluted 1:100 in 100ppm synthetic AOAC hard
water, at 40£1°C. 100mL of each diluted Product solution was dispensed into a
separate 120mL glass beaker. Browne STF Load Check Indicators were prepared
by cutting each strip in half, to yield two matching Browne STF squares. One square
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by cutting each strip in half, to yield two matching

Browne STF squares. One squarewas placed in each
wWhewkass2sd that it stood upright agai nst the wedT/AG2009/000564

t he beaker. A countdown tifder started at 10 m nutes.

After 10 m nutes, the Browne STF square was renoved

vxfefs%c‘ea@n EQ&k@éakeF% ffad 't s%oﬂ'uﬁﬁ@‘} é&)ém%%g%ﬁl' dhd Ebaker A

clean water with mnimal agit and pl aced on
capRtdoyp fimer paped at detinites: drying and phot ogr aphy. The
ef fectiveness of the cleaning product was neasured as
a function of the pr _Portlon of red surrogate soil
Aftehl Binutess dhn Bowne §Tretuae wes msovaddrin Be beaker, carefully

nﬂ@é@ﬂ@&dtﬁﬁ&gm@nn @I@!ah Wal’ert\nﬁthcrﬁma?ta tafioh SARY @aE&?eﬁQ'dLy,

fromthe strip. Gd me (Johnson Johnson and
“@W@ﬁ@?rt("f’(@'rff’ﬁd’al“@@ FRSWBISJF%RSWB effect, however it is
appar ent that of the seven products triall ed,

Fornul ati on B al one was capabl e of renoving a
T&P@ﬁ?@l)’?f‘e%ﬁﬁfrt%ﬁlﬁén'ﬁéﬂr%’éﬁpt Was measied amhgdundion whihet he

pRSPoRtin! of PELSFTSYatd &I eRioUbd. ati on. The varying
performance of the six other products indicates a

reliance on nechanical cleaning forces (such as manual
Relsulgst rasoni ¢ "scrubbi ng"). Biosonic showed cl eani ng
efficacy worse than water, alone. Wrst-case soil
conpari son. EmPower and Fornul ati on B Havi ng

OB Bsriunedné hadndFBrd&HdWsterBd %n %ﬁlﬁﬁg cbhﬁblétéw trén"lbve the soil
screening test for cleanin I cac eci di ng
RS BifPo oS LIRS foRSPOTk i EPoWer(<ag) sisoghawed

saméréﬁébtohowékﬁéfr'iﬂ@ Hb@dreﬁﬁhéthﬁtl%&/@h p?cfél(n'cfs%é‘“’e@t Forn’ﬂ’ﬁétlon B
evised. A "worst case" scenario needed to take I nt

EY(FSCaRBRIA Of FRINQYiN:? Aifficult sureoate &edlisial sailhalienge twfquah

tﬁeaa‘t&ﬁ\ﬁeﬁe@s Bf @SRRhiBbord TR Varfthg bb&sHiane Bt e six other
C %enqqe to cleanin At the sane tine the challen
Rl

rigRa relianee ot aneghanicd Slaanigifercag, (wcateéem@ @r

uttialsenit PECPUHIRPOY NBiot 81 sl ddahitR effitRFWJrE Haniviater, alone.
required site to achieve reliable

Worst-case soil comparison. EmPower and Formulation B

Having determined that Formulation B passed the initial screening test for cleaning
efficacy, and deciding that EmPower was the “best of the rest”, a worst case

scenario — particular to the dental environment —was devised.

A “worst case” scenario needed to take into account both the substrate, and the soil
applied, with respect to presenting a very difficult dental challenge to cleaning. At the
same time the challenge needed to be realistic and the resulting protocols to take
into account that only visual cleanliness is required site to achieve reliable

sterilisation or disinfection.

After extensive consultations with dental technicians and analysis of the literature,
diamond burs were selected as representative of the worst case instrument surface.
Round head tungsten carbide and carbon steel burs have been widely used as a test

substrate for artificial soils, however they proved easier to clean following standard
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sterilisation or disinfection. After extensive
consultations with dental technicians and anal ysis of
w0 b@ol133289 at ur e, di anond burs were sel ect ed asPCT/AU2009/000564
representati ve of the worstl7case instrunent surface.
Round head tungsten carbi de and carbon steel burs have
pRERIBIMVMAREY plés it aa§mﬁletr %ﬁﬁm& UBgideate & %’la"ﬂr #:blp%ﬁh@!and
soil's, however they proved easier to clean oW ng
creviga®lar dpr ot ocol s as they present a sinpler cutting
surface free of small occlusions and crevices.
Endodontic files have simlarly been reported as

Endedantiefiles havesisdarly pesieipeprted as difficult suelgan. hideweves, it was
fo‘élhéﬁ’r%t @Hce $rape ok {h% fAdghdas of st&h%b@%t@éﬁ( 5‘@ plh(hfil surfac I)
hyd hilic surface) Eresent ed a sig ant
Pf@ﬁamtﬁéﬁg%@mf@aeﬂlyela%ﬁ%g 9‘#&5@@5@,é@anlngﬁr@emﬁﬁba@dramonwb@rs
el aborate surface of a dianmond bur is conpletely
randomas it is covered in a fine mass of diamond
The Rigkeraigeirigee sba dizananadoutisseonametelyared oty as ifrs eeuergdin a
fifelinkhsd STERNAbNRd Mr%g fp‘éé;%tédﬁhéﬁﬂd%ﬂ%all@ﬁ@ﬁg g?ﬁ&fe%? S8

i n-use, the Ot enti al chem cal hesi on o
reVEL U @TPIpe Y Histiapal 1eRbanergfioRiigHise fhe petestialder ahemica

a@i{e%%n'di‘fdeQcUFe% drbRIMaEBAs IEYERRAG) Standard test soils
for medi cal washer disinfectors (prEN I SO 15883-1.:

2002). It includes nmultiple sources of protein (bl ood

T@é @éfrwl,dré\g thM@hl@ frommureeéé?péwﬁma Rt é&lé%mneaiesh
i . It was us | ow viscosity to al
WS e (D! 1S0h 1§81 2 08RY e ORI BIPIa Frairces of
pr%té’lﬁ asficod ABGRAERFy R ﬁw‘bb@al%b'l*% I\}écﬁf’ét%st(l%ugﬁpéﬁdlﬁﬁds dIt was

(Erotel ns and i ncrease adhesion. Materials and
y¥ied & & lovhyssasily toaliompaneiratiainty the fageta ichcrenisgswhihe
supbdtt Naid 15akBE @ht A8 KuMktkite to denature proteins and increase adhesion.

Materials and Methods

Egg yolk 10% wiw
1% albumin 10% wiw
1% mucin 10% wiw
Synthetic broth 68% wiw
Solvent Biue #36 2%w/w

The soil viscosity was adjusted to approximately 600 mPa.s to ensure soil

penetration into the bur crevices.

Formulation B and Empower were tested in an ultrasonic bath at various dilution
rates against diamond and carbon steel burs, as shown in Table 4. Controls were

sonicated in 40°C potable water.

Results
The cleanliness of the burs after each treatment was qualitatively assayed on a scale
of 0 to 10, with 10 — complete visual removal of soils and 0 — no appreciable removal.

In parentheses — number of replicates treated.
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Sol vent Bl ue #36 2%V w The soil viscosity was adjusted
to approximately 600 nPa.s to ensure soil penetration
WO p109/183289 bur crevi ces. Fornul ati on B and EnmpORET/AU2108/000564
tested in an ultrasonic batth at various dilution rates

agai nst di anond and carbon steel burs, as shown in
Table 4. Controls were sonicated in 400C potable
water. Results The cleanliness of the burs after each
Tebled nent was qualitatively assayed on a scale of 0 to

Treldtmdhtt N 10 - quﬂ?h%Ia%oHiBjU‘?‘ ERfJEMERT 0T SO {5 &nd 0™~

_no_appreciable Irenpval | rent heses - nupber of

S MR speigation atr eqt BHGTabl e 4 Df 8dBssi on Havi ngé (3)
186RASI thd the superiorityjof Formulation B in terms
of "fornul ati on based" cleaning efficacy, it was
b'érérrpared against its nearest|rival (aggregated across

T

BT Do TR AT (T Pl at—amd—© mgtests) er-
S_Weﬁoﬁlggtt'dgtﬁ%na%@@a very di ?;&lﬁcul t to clean @m l,
dign@ngiburs t he assi st ance of ultrasound, Fornul ation B

| 0] at e MMeENaea use| i ot
5@5%3@?&‘\%@3&0' aﬁf@ better than water and u ?lﬁéz}?ound
1éggﬁérb0ﬁ(§?¢%&ver it left visible soiling in a|l cases.
bipgpositing a chal l enging quaptity of artifigial soil
_on di anond burg was easy duejto conplicated| surface

S pripsphieationn contt®B®), it was| Bd#) possible tp5@posit a

1-%@'&%)%&&%@‘”“ of soil on|endodontic files, reaners
and br oaches even when usi ng|severe dryving-paki ng

nmodes - under these conditions instrunments were
Didceidalony clean after sonicating in Fornulation B

ﬁ Iuteg 1: 100 for 2 mnutes. Although in the

conposi tions di scussed above the protease and

HBARE QEMBhERRL] tHR Biperiority of Formulation B in terms of “formulation based”
cleaning efficacy, it was compared against its nearest rival (aggregated across both
the antimicrobial and cleaning tests) Empower. When tested against a very difficult
to clean soil, and with the assistance of ultrasound, Formulation B left no visible soil
at the recommended use dilution. Empower was clearly better than water and

ultrasound alone, however it left visible soiling in all cases.

Depositing a challenging quantity of artificial soil on diamond burs was easy due to
complicated surface profile. In contrast, it was not possible to deposit a meaningful
amount of soil on endodontic files, reamers and broaches even when using severe
drying-baking modes — under these conditions instruments were visually clean after
sonicating in Formulation B diluted 1:100 for 2 minutes.

Although in the compositions discussed above the protease and phenoxyethano! are
present in equal proportions the proportions may vary considerably. Similar results
have been obtained with ratios of enzyme to phenoxyethanol of from 2:1 to 1:2. The
preferred formulation contains a mixture of enzymes such as an amylase, a lipolase,
and possibly a cellulase rather than merely one protease. For preference a
combination off water miscible solvents is included as is a detergent. Optionally
perfumes and dyes may be added. Those skilled in the art will recognise that the
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present in equal proportions the proportions nmay vary
considerably. Simlar results have been obtained with

WO 200003526 enzynme to phenoxyet hanol of from 2: BCT/8U2002/000564
The preferred fornulation ddntains a m xture of
enzymes such as an anyl ase, a |lipolase, and possibly a

refdiveWnfsitd S ek aa&ﬁébéﬁéf%%o ‘B@Q/aﬂégbg%?qﬁ\img ¢4 ge and will be

preference a conbination off water m
aWQF & ofetbetéutes which raavies engletied witheutsikaartipg ﬁewthﬁweam
cheapt RB%inisasidgd. Those skilled in the art will
recogni se that therelative anounts of such additions
may al so be varied over a wide range and will be aware

Tﬁ’é lrﬁé@i%hé bHEBrovdh EBaRY el*ﬁ@%gﬁ?ltﬁ’é’ fide o‘h teﬁ%@ ¥hpng

fromthe | nventive conce ein dIS

mMeHtasietooy deseiedin MickriaiA L@Wéamweéfff |Sdgww and £ptin L.
MaQEé%‘Ehﬂﬂn%%e?é?éérﬁ ‘flreHﬁ'\'\J?'ﬁ BPE%&H? et 9&%09@ ?:Fg'fée*%@ Gediltant

Victoria A Lawson, Janes Stewart and
PR protein [ogs R infectiyity fcsiargémgl@alééﬁeﬂrmwoida@@@f@@pn&aﬁamated with
a hOHRERIPEPbBGS &It GehaNiol BS I(ﬂﬂnp repsigi40ad and
infectivity fromsurgical -steel nonofilanents
contam nated with a human-derived prion strain J Gen

OWé rnQbroé?anﬁ 8PR%) brad? Roma§rthte HGInEH Wo?rg&%lﬂﬁwamgg Q&gédnto

genate obtained from sick ani mal was ad
9m¢r8|'tqur‘§s1 60 diluteddorguiatioad elgrafl E\'Q|7oﬁu'Bméf'S®Ube reguits of
thé-expEMBAL. SREntdd thid lﬁﬁﬂ\l/(i@akﬂé rét'%%f%ﬁ@ﬁ'ﬁét%erg@(tqa pfbn

this unfavourable ratio of enzymatic detergefnt to
pﬁ?F@f"&ﬁm&Htt@? Roneepiation of peor rridinthag dregastd i atdeast 2.5 log.

SPIce Rl prabfical Fifte o BRehzhald déRstht # RichQlote iD8Ehste

ractical ratio of the enzymatic detergent to prion
(gpgtp dignejcan gxpect RERPoftipngpCreass i qll%ﬁylr@(rig&@f the Infectious prion

pitei and completd RETRASE pribn Mf@@wcmhé@h%dféﬁl ih&fuments are
i nf S prjon protein and npl ete renoval of prion
"‘?ﬁﬁgwtw wﬁ%mer? REFceRIManase ﬂumt@tearaedﬂ@re@&réwr% th
formul ation B at recommended dilution rates and
tenperatures. The clains defining the invention are as
follows: 1. A conposition for cleaning nedical or
dental instrunents conprising in conbination a

protease and a biostatically effective phenoxy al coho
sel ected such
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that at a working solution dilution of the

conbi nation, the phenoxy alcohol is at a concentration
wheioms2ke M C of the sel ected phenoxy al cohol PEAUZ®D/000564

Pseudononads aerugi nosa (APCC 15442), and wherein the

conmbi nation is neverthel ess effective to reduce a 6

Th@maﬁmaww@f tHNinPéndisiPardRAdwsaer ugi nosa (ATCC
15442) by at Teast a 1 |log concentration within 4

hours. 2. A conposition for cleaning nedical or dental

11 st pBPosItioA %r‘t%dh@wg%@dn@él SRAENEANAsRURL RS ERhbGhd

ef fective phenoxy al cohol at a concentration belowits
cambingliRn %QfOtW@lﬂf@rﬁ)fﬁaﬁgf@@Y atiecive Rhencpa@laohghselected such

thaner @W@rm@esdmmmt@m thé c&hbiRstidn/ ghd %én%ﬁ#ﬁl%oﬁol@s és%g

concentration of Pseudononads aerugi nosa (
coReeqiratiqniglowy the Mifgotthn selseied henoxy alephe! agaiesiPseudpmenads

@@:gpm%/\m agaM)damwwh@reml tAd Ebﬁab%n&% fé'dé\/grtwmé’srseéf@ctlve to
the conbination is effective to reduce a six ”g‘é
) by at least

rediRe 8t Pappw%ﬁaﬂ%effoﬁﬁ%ﬁ@agaqﬂﬂeavgm@%wgoﬂ5

a0dqp§ et dentraish WithiRuhofirshours. 4 . A conposi tion for
cl eani ng nmedi cal or dental instruments including a

protease and a biostatically effective phenoxy al cohol

2at aA%ﬁ%@&lbﬁ‘feriléahﬂg%dléa‘-f o%&tﬁﬂﬁétﬂﬁﬁents lncludlnﬁ a protease
phyl ococcus aureus (ATCC 6538), and wherein

a%ﬁﬁ@ﬁtlicgl}y gitectiyg @l@qqowe aleghol @ g caneendratigiybelow its MIC against
PeaRAYnaat la@n;g@fos&ﬁp@ahg@mcwae@mtﬁe %ohﬁmﬁo@é%%hcﬂ% to

concentration within 4

fe&slﬁ%aé b9 Gﬂ“%&éf%%n Pl seydemanaasea e s ATIRE 15442) by at least

adasP cordenarstidrowigdih @dloutse to reduce a six |og
concentration of Staphylococcus by at least a 2 |og

concentration within 4 hours. 6. A conposition
3aCCOA<Boﬁﬁ>o§mpﬂ@Mcd?ﬂlﬂg &d clein®i BB cldinh 2 wheydie EH%I ddnidi®ation is

@qcé%ﬁﬁar%lelgg% 8 §'X389 8@20%%1}5\%3@56%%%%;1&%’?0%%2 by at least a 2 log

concentration within 4 hours.

4, A composition for cleaning medical or dental instruments including a protease
and a biostatically effective phenoxy alcohol at a concentration below its MIC against
Staphylococcus aureus (ATCC 6538), and wherein the composition is effective to
reduce a 6 log concentration of Staphylococcus aureus (ATCC 6538) by at least a 1

log concentration within 4 hours.

5. A composition according to claim 4 wherein the combination is effective to
reduce a six log concentration of Staphylococcus by at least a 2 log concentration
within 4 hours.

6. A composition according to any one of claims 1 to 3 wherein the combination
is at least as effective against Staphylococcus aureus (ATCC 6538)

7. A composition according to any one of the preceding claims wherein the
selected phenoxyalcohol is phenoxyethanol present in a concentration of greater
than 10,000 ppm,
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7. A conposition according to any one of the preceding
cl ai ns wherein the sel ected phenoxyal cohol is

Wph@no2ed hanol present in a concentration of BECEHAUZN09/000564
than 10,000 ppm 8. A conpogition according to claim4
wher ei n phenoxyethanol is present in a concentration

8of 30\ Efb IO ccOfdRR B/clairh @ %&élﬁ@h@n&@@ﬂ'@ﬂw@%}%sent ina

i ntended f ution by > A concentra

SOAEaH %Ofogopﬁq@ B%‘Eé"’afﬁ?teé 'Bu%‘é@%l@ certanyrater intepded tor dilution
bghaooxyal cohol in a concentration such that upon
dilution to a working concentration the phenoxy

al cohol is at a concentration below the M C agai nst

9Pseummea@lﬁatammurggaaﬁro&&%nawaétaﬁéau% Bgegebect ed

|.coh e conbination at the

p\/\gg%?l)ﬁ(% @?Jﬁ%@ﬁ?%ﬁiﬂf@ﬁon §”‘2@0%tr‘{998|c@§%0fbﬁ°f9e‘ﬁ?rk{7‘6 qogcentration
theephenexpalohslgs 604 e@meh@éﬂdhrbeqﬁw PRaudoamest PREGAhSRRR
ATCC 2: %y t | east g@_@ thin 4 hours. 10. A
%&We’é’ﬁ? afée éﬂ%ﬂﬁ'@e %P'%‘F"%‘F BiRNoxy RiFoholped WaeteiHihey
ceinbimatiory &t thé WP&M%E&%ﬂiraﬁdhaé né‘@éﬁhe@s‘s lé?fb?tg/e% fdudes Flog
B g o PSRBBHORRT rertan it Bl o440 &) 4 e8! biba wihin 4
hel@i m 10 wherein the phenoxyal cohol is phenoxyet hanol

and is present in the concentrate in concentrations in
excess of 10,000 ppm 12. A concentrate according to

10l ai W cohcwitesteintiudig » PRty aha absthtfcaly 8fsuEyet hanol
concentrate in_concentrations in

eBtay 8o Bietumer shiton FEovide st rBRRS iR AcRo TP gy Spe o the
pegrgdingelanhscl ainms 9 to 12 wherein the concentrate is
intended to be diluted by >100:1 prior to use.

11. A concentrate according to claim 9 or claim 10 wherein the phenoxyalcohol is

phenoxyethanol and is present in the concentrate in concentrations in excess of

10,000 ppm.

12. A concentrate according to claim 11 wherein the phenoxyalcohol is
phenoxyethanol and is present in the concentrate in concentrations in excess of
30,000 ppm.

13. A concentrate according to any one of claims 9 to 12 wherein the concentrate
is intended to be diluted by >100:1 prior to use.

14. A concentrate according to any one of claims 9 to 13 further including one or
more hydrolases.

15. A concentrate according to any one of claims 9 to 14 further comprising boron
or a boron compound.

16 A concentrate according to any one of claims 9 to 15 capable of cleaving

infectious prion proteins into non-infectious peptides



14. A concentrate according to any one of clainms 9 to
13 further including one or nore hydrol ases. 15. A
w@oeas2fat e according to any one of clainms 9 RPOGI/AG2009/000564
further conprising boron oR2a boron conpound. 16 A
concentrate according to any one of clainms 9 to 15
17apabheopipositieR utd@ding sty tHeSofRI4iRS 116 8hiidhuskltiPan
L&on-lnfgﬁ%lous pepti desl7 A conposition according to
FRPoBiFd claims 1 to 8 when used in an ultrasonic
bath 18 A nethod for cleaning a soiled nedical or
entg| ipstrunment conprising the step of exposing the
1goi A %’eﬂ“’é’éﬂfpngé?'%"?q)ﬁ selted dpeien of gentalingfrunaericagiptising the
sléd o exposiag tHed ol t6aEBRPbEIGor ScRRYN® REa) of HhEE- @ t O
16 when used in an ultrasonic bath 20 nmet hod for
cleaning a soiled nedical or dental instrunent
19onpr A sbngeritiaes SERRINY toh) Rk Y clalits § @ 16 WBeRused in an
ﬁong05|t{on according to any of clains 1-10.
ultrasonic bath

20 A method for cleaning a soiled medical or dental instrument comprising the
step of exposing the soil to a composition according to any of claims 1-10.



