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Thi's invenybeies! ates to a nethod of and conpositi on scpiaugiledsni ng nedi cal
instruments. The nmethod is suitable for use with endoscopes and is herein
20 described with particular reference to that use, but it will be
understood that the nethod is equally suitable for use with other
i nstrunments such as col onoscopes, | aparascopes, other surgical, nedical,
bi opsy, dental and such like instrunents, parts of such instrunments and
sim | ar paraphernalia (hereinafter collectively referred to as "nedica
instrunments”). The invention is 25 al so applicable for treatnent of
instruments which are required nerely to be disinfected for exanple
hai r-dressing tools, certain beauty parlour equi pnent., and the |ike.
BACKGROUND ART 30 Endoscopes are increasingly being used in nedical
di agnosi s and therapy Wien used as directed the endoscope becones grossly
soi | ed ahd massively infected with microorgani sms which are present in body
cavities, on_t g ﬂﬁaﬁ fﬁﬁg Accordingly the
instrunentsﬁﬁggﬁﬁggﬁgg %quw GLEﬁ@ng%gkﬂﬁg%&ed after each use.
Endoscopes on 35 instruments which are made from a conbi nati on
of materials. They are difficult to clean in view of the sensitivity of the
mat eri al's invol ved to chenical attack and because t hey have narrow | unens
maki ng acce of interior surfaces difficult. - 15 SEP 2004
WD-01/76647§%%PQAU3%F8§gg@WR%“ Until the |ast decade, it was common for
soi | ed i nst Toiminvestianyelstestp adeethem otandseaposition for gleaipg megicsbin unti| they
were sent tpg ﬁurﬁ%ﬂ&r%éﬁﬁ%oﬁ% yﬁ.ﬁﬁnélmﬁu@mﬁéhdwegaﬁalmmwshed and

either sterilise n a.steam aut ocl (if sensitive) or

chemi cal?Py gescgbedyvith PAGEYAT r&f@ﬁ‘?ﬂf@)to ﬂ]ﬂﬁ”?‘h@lﬂ '&‘é’t" b&é’é‘&l’@mopﬁ'é?te has arisen a
]pa[ t I| c gl ar ﬁféﬂﬁ&ﬁ@cri] lsQoRum} sixghblaw@rruséghmmtmr .nseumegte{wemss and somneti rrFs

atal diseases such a e carried . and tis or, exanpl e
hepatiti's BSOIR PPQ?,"OB‘??GI?@?F%FC"?% g&'ﬁ Yifgiea w&ﬁ&%ﬁc’i”%’oﬂ?fﬁﬁﬁﬁ'&t SHE endoscopes
and ot her rrmddaaal—@m& nparte of suchrimstribhentegparciadichilar paeghemalian a first bath .

"presoak" qr "cleani Ml mC i j of anionic
e non. 1 onfteraisfel otk aferrtd o i Blonf PP LOBHRT ' (R0 °0.
conbi nat:ison alsb aeplzqabbsfprtaemrpem:bf!rtstrdh'rgeEtwfﬁﬁlbﬂ@g'B@ldtedmb{@ bants incl udi ng
e bk R @he B 820 aPHRRLNG A, bhitiflBoali) BBy SQABAER, 79

pr e- soaki ng I quI are sig |cant nore e |C|e I'n renbvi ng wat er
i nsol ubl e amddﬁﬁﬂﬁeln SOI|S and are nom1conS|dered the industry standard.
In the case of surgical instrunents requiring to be sterilised, the
instrunents are typically then renoved fromthe first bath, washed free of
enzyme sol uBAGK NPHEET r esi dues, and then deposited in a second bath

cont ai ni fg EnABLITHES breShEbadingly BEInG USE in(iedicaPdiagitlsts 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

" 15 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. '



20 gl uteral dehyde). The first bath container is subsequently Wasniyqb %gg 2[!04
then furnished with a fresh enzyne solution so that the process

repeated. Woamgeessity for separate cleaning and steridriaongsat hs ari ses
si nce enzynes are denatured by all known sterilizing agents and since
sterilizing agents are deactivated by enzymes (as enzynes are proteins).
Accor di ngl yUtd teJastatecade, davas qemmmardior sniled distiuments tpbeplaged an &si ngl e bat h"
cl eaning a b L i nvol ving an
noyie. {1 ononatdrih aieBueldy bhb BhE R wl LR e B "I 1 he
same bath hésy Wé@rﬁ%%s‘éﬂsnegﬁnéteéhﬁﬂﬁf@&ﬁ?‘gﬁ goieans avloslaye & aad| | owed to

prevent CrOﬁétkéﬁeﬁ%bQﬁcﬁé'ﬁﬂcéllwéQf»ﬂfrﬁohﬁb‘laéHyHEPtlﬁtHéﬂSQd@cé&b one patient are
not combined Wi th those which nay have been used with another in the

presoak bat Here has; @Sﬁﬁﬁaﬂﬁwmc‘?ﬂ?&fﬂ tojpyoid trpgsraiepion gl VENNBRIPLS 76647
PCT/ AUO1/ OOMson%tunrasaaﬁaéﬁsmeaeucrp@mayse cétiad in Mo antstissusifed to syringe

detergent |i uor e to brush biopsy channel s, etc. A
col onoscope® ’?"é‘ﬂlﬁ 'ﬁggt @M&"Hﬁ 'rr?%:? O%ing - syringing - plugging -

unpl uggi ng operati ons. is usual for staff to wear |atex gl oves when
handling in rformng such |ike
oper ati ons. ﬁ%‘ﬁéé% eéoenﬁ iﬁﬁt\%én Héscﬁé d ds%ﬁ%/nﬁecﬁ%q n‘@@ﬁrﬁgﬁtﬁt e; used

pr ocedures, typi&iallyetr&a"técémtaﬂretﬁa@T("prﬁeoa}ﬂDr‘waomébathTmatmng bae¢ aeen patients,
in fact exp r unr ecogni sed

heal th and g%ﬁﬁ‘%’%ﬁ‘?’gﬁf]anﬁ%ﬁyﬁf" A\}’ﬁ%ﬁ%%e?rﬁ%ﬁa%ﬁ@gﬁ?%@'ﬁ%the first bath

di gest the gptmnalgly ipellde ee, @wa@nmbh@tlm @f@mﬁ@eﬁnaéﬁ@t@ﬁ dadipests, thus rel easing -

them wi t hi np {?{bﬁ cQPéd?.tarﬁQO§wcfuamg%&maﬁmtbﬁél%la&vaﬁa Sher syt hem the fluid
content of t |rs is 1tself readily contamnatedto hlgh | evel s

with infect flyds Reavars @ntalmpﬁeaﬁ%k!\a"ﬁ%s e signfficgntlysrpere aiidgitt al staf f

enzynmes @o {¥emsiing wabsititiohdledatd pratelhedoils @h@aﬁﬁldnScdnhlmed-Eh@ present
counts | n eXCEasS of . 10* col ony form ng

i nvent or has neasur

Nt t5. (v of npga Stagerd i Bn oRsR TR T ETETF fRgrE  PPot bat b Star ars
t heref ore akterilistld, e nmsnrfuercehtscme(typ)caﬂy then serhaskideont therfirdtibattf, i r st bath zo

ei ther durin bb| to r ase L:.pant r Laining the
first bath Fﬁqc{ B?ﬁ% 5%'5‘850" o %nac?%ﬁér?rgﬁg ?réé)g%;g:ﬂi Egﬁaﬁ@édropped into
the bath); ceéondfratincagitaivieg bahemicebstéliiaingagghtdfeeexsranle, a " pi nhol e" failure
rate of abo [ ' ve the wi st
l'ine, @) %‘Utélrglfﬁ Q‘Yd(e Z%? Fr&%ﬁ@%ﬁ??'?%u%%%ﬁy éé‘t?ﬁ ﬂ‘lgéﬁl n gl ove and
somet | rres déwmhewlﬂpé fresh anzysne sofutipn Bp Fiat e I8eRss Wé&t reed9d.br ushes and
syringes. Q'héqi@béds ok Q@pé’@ﬂelcle%‘r\fnb%@ sBriliziRG bhths afisdadifter €mai ns

contam nated after t been enptied and if not itself disinfected
may be handIe8gyse Q[ﬁ}ﬁ’ﬁﬂ@féfﬁdé& %’tkﬁf"f""s 'W%%Qerﬁtﬁa?ﬂq%W?'? 2RI ray be

gl ni mt sed b%é Bﬁ&faﬂémdwvét&?bﬁbﬁzwesqaé émwﬁe%%ﬁe prlasfagw) al\@édt‘d:ﬁél?&& t he Cn
i gestion ste same copt aj ner , . oes nof avoid any o e
ot her hi %er"lagt‘h‘iiﬁt%BE&YﬁFgBEPﬁslbha@ pé‘?l"ddeii V@q@thd?q{"%@ f excess
sterilant. stdiihd\dBatma6ithdighed Me(baﬂ&yEtebnmml\yng?ﬂOanzyﬁweSEP 2004 I n sone

Cpatul a5, areRtsERes R b ASSTal & Bty BB i B8 ome B RREr o ocsi ng

i mpl enent's &ednplopoteke, it may be sufficient to disinfect the instrunments
to an appropriate standard. In such cases it would be desirable s to
provide a cleaning and disinfecting treatment capable of neeting the _
requi r edsst aftdlisaomprotocalssire fillewed tpprsvarit orpss migctidh god fwrefereof the pri or
art herein iigufifientsq:sRd iREHE Rttt 3 hatbhBineld Sk tndshuidiahgy of the common

general kno eln t he obj ect |nvent|on to avoid
or amelior atf@V@geefaWéN!Hi méumélpé%@@ﬁﬁ@@gé@s G'Pted‘fqr@l/ thatthe or at | east
provide a comercial alternative to the prior art. is It is an object of
preferred enbodi nents of the present invention to avoid or at |east
aneliorate the risk of infection to persons cl eaning nmedical instrunents by
such procedures.



It s a.further object of at |east sone of the preferred enbodinents to
provide 20 a single step cleaning and disinfecting conposition ffﬁ (33 2004
cl eani ng nNR@igEasart NStrunments. Preferred enbodi ments ofpcirlA@ordaskenti on al so
address the risk of cross infection _%f_ instruments by virtue of
“multiplication of mcroorganisns, if "any, 2s which remain on the bath walls
after each prgsdak ishot pessivenBiaff aré dwtricigd td syringe detergepdisionf sone

enbodi nment s i L E OV j bk cl eani ng and

di si nf ect n‘é‘%‘@&‘%ﬁé@%mﬁﬁ%ﬁgP&Hﬁ@% gﬁ%@eﬁ? éﬁhgct' e3£§{?e|3R| EF DESCRI PTI ON
OF THE | NVENTLIT urstootdmagual brughing r syringingecplugdieg + ¥pyadingn provides a
met hod f or paldra0 18 Gedd R sl 1093H i idieu kR hanatfign Cl eaning a medi cal

i nstrunment contam nat organi c | oag i ncluding”protein, said nethod
conpri si Ag insursertp inde of et f thedathsandoviiennerafaing F%'&Gﬁéﬁ'@t'?\ﬁh aliquid.
conposition including a AVENDED SHEET | PEA/ AU PCT/ AU01/ 00381 Received
20 June 2002 15 SEP 2004 prot ease, tg nono atemarg%gmmni u[n di si nf ect ant

and an act i vhe pregeefdaantar hag ghseryad thpt Gurisptly used frogedptes. wWhiley kind and in a

concentrati gfediod & ppslehting Braésintbatiohibgtwednpatisntslds (deosxposed grade

di sinfection (.as, herein define I,h the presence sai d. prot ease and said
| oad. Unl es&edical %’lﬁ{lﬁ'@?ﬁp' Igtgﬁﬁ%hl}l‘@&aiupé%og?lﬁ%cfma%,an ﬁ?%ﬁ’d??%ﬁt t he

descri ptipon Bgnikuehieatdheaemaymes loéthedirst bathodigest treddiclogical speretionsg’ , and t he

li ke are to,be. constr i i Ls . to an excl usive
or exhausti\98|%g'g?'llgeé';"'(‘tl'l%gr?ériqss'ﬁ%]'c'g'l'%;J;?fég%'ﬁstttﬁagﬁ@gwg%eo# 'l%ﬁgl udi ng, but not
limted to" suffactantebificienty disprosi tremi thedlid dentanholdhe fishbathds itseBat i ng step
| ncl udes | Mg hvaliraRE b R IWERNbi RidliSusTRbibldioBoRRs ke1kO! | owed by a

second treatent 1 n ‘ nstrunment 1s sterilised. wever for sone
di si nf ect i npelrfopseres hospitabstalhenzymes d9 eotkillihacteria but rafher releaseurent with

sterile t’@t el TR pleehthifehior hhs iic85irE® Bhctial bourks M\dxB8ssfoffur ther
disinfecting freatnent. In Australia, disipfectants are re*ded according to

tests speci fi0eePIpy Tormaing bpits (£fdp ABY S FMyaR INSUUMEYS entefipg e B & ade B
"Hospital Dgly"; G ade A "Hospital Cean", G ade C "househol d/comercial".
A copy of "The TGA Disinfectant 20 Test" is annexed. The TGA tests are
specified as TGO 54. Simlar tests and classifications are applicable in

ot her count rgigBaretheretors B riskas priféctibn ¢ faoha'spldbisasrffope tharfirst biath herein used to

.refer to disinfectants SSi t t N U S R ital grade"

di si nf ec?‘hnte'tﬁﬁrscfur'ﬂg S‘éﬁﬁ'&%&?%‘—?@?%i"&a*?g‘g‘raﬁtée"ﬁb”%%'%‘l’&% "s‘%g%?fi cation
 requires thatata(ct rosysptasheg)if ao énstiumientfie eccidantally dadpiped indo Hiekattit 25 | east an
8 or 9logr ' VRV ol (TR ST W The applicant
has di scover@%gﬁ h@?%gégu'&ﬁg@%ﬁeﬁﬁgé%%%{awgﬁa ae'%&%%wn _%?togtnt; preferably a
quat ernary at@¥em(il) fropi asidgatal alquatmmessien akievs the aiisine; OIfieled in a cl eani ng
conposi tion %EPﬂick th%ﬁts(m'ﬂ%sbdtﬁ‘réégiﬂh?‘ﬁ\tglﬁ‘dééhd%n{ﬁi%ghgﬁﬁélOUS mat eri al
such as bl ood™and ot her biol ogi cal coniam nants, such as are _encountered in

cl eani ng 2enceeneBption, i fomassrsolsfrerted Py PRePeYAchEINges: t'AGFEECT t has been
accept ed t hahe Waftburfdtiest titSfstiiath s doneRNhGbY aftyEodii nBME~' | PE~1/. " ~U
PCT/ AU01/ 00381 Recej ved zfo F_et‘)akuar_rﬁ éo 2 1 %EPdI2§B4 - 6- degctl vat ed by
protein and Resnemated gad Fogrisel disiffeded Mgy RA NERAIRLPYUORIPIEFed ¢ i s therefore

‘surprising tdiak ehPaddreriotied risk may Bamiimized &y pbffaratingtbei n such an

environment gs.is.made possi.hl he,. prese i Lon nor e

sur pri si ngl ysﬁeri“'ﬁatﬂﬂ“es(fil%q E‘EB“"@%B&&?%Q&.‘F ?'%Pﬁqsrh&g&? ,rﬁ'\r}ﬁ%?%"{a%c?'ﬁgxguat . bi oci de
i's in thees Buthis dbesndtiageit ang ofthe wthea hithextoi urineqogniagdtskistandlis oci dal
activity in praol e | £ age in contact with one or nore enzynes
whi ch are al ‘gﬁgﬁﬁgﬁé‘gﬁép%ﬁeﬁig"%@?%m |y woul d be expected to quickly -
deactivate the quat. biocide. Surprisingly, also, the enzynes are not
irreversibly denatured, The liquid concentrate is readily diluted with
wat er for use. : -




10 It will be appreciated that a first treatnent accordi ng to tHETAALHNGGISN
does not.-restlt in disinfection or sterilisation of the maéiﬁgmpgbrggk@jogg
t hat purpose a subsequent disinfection or sterilizing treatnment may be™
required. However the presencé of an effective disinfectant in :lrsl*se S?PZWU@*
"bath is sufficient to prevent is nmultiplication of mcroorganis inmthe:
" bath-and to afford a degree- of prot ecfron for staff not "previously '

aval | abl g oA aeelsdfSiahehy YA teltehIfed 13 beGtoRNER! RRSSaATEV OUSl Y~
outlined. According to a second aspect the present invehtion provides a

li qui d 2@vittospaieias| and hoiders evhiich db ewh pegeatesitiedaddyi tissueymint  cont ani nat ed
with an organic.|load includi A protein, said conposition including: a
prot ease gﬁ%'ﬂﬁwﬁﬁﬁgﬂﬁg@%e‘? "EYCP%EU%'@WVFQ fisifeeidheor of a kind and
in acon j I : AN R di G ; ' jtal grade
.di si nf ec?ﬁt\dﬁéagﬁﬁgr%gi ﬁgﬁd’gﬁﬁ%ﬁtgﬁﬁa'{dhgnpér"%ge%cséécgﬁgqu p(rjo géaps!ée and said
| oad. 5 Théo 'peevide atgleqning endddisinfectidgdmatinedt capablpafmeatiray thg herei nafter.
so In highly preferred epbodi.nents, conpositions-according to the second
aspect aﬁ?gg'r%§@8gaf§?%\8ﬁgiaﬁg@em%%ﬂ-; ‘Desirably the " activity

protector" or "activity protector" systemis present in a concentration. °
suf ficier Sh- St e r ??gﬂp No T cTod ' f . i LN¢3S use to
provi de %PXS%?%LS% ade % |ésf|tﬁ ect ?%ﬁg%gﬁét@e&%sﬁ@gwgk%he bath i'n
- | ~E~J Dp- Bhe stdie of thoommidh geivéral knowiddge id TheEBEId2004 WO 01/ 76647 '
PCT/ AU01/ 00381 the presence of the at |east- one enzyne and of a typical
pr ot éPnaceous | ad in the bath. The "activity protector™ is a conposition
- sel ected l¥igdhe @_%cht ebtispisivention ta axeigar arelissatsr thecabave discugsssi | i zi ng

and ayar SRAd AN o s e § R FRRITIREAG 6 A8, PO

(2). In prieferked enbodi nents of the invention the "activity protector” is
an enzyme stabilizer and nore particularly is a suitable concentration of
- boron anions. Desirably these are solvated in a 19 polyol and may be ‘

. 10 y . .
conbilfed WSt evigche Riefared embgdipaetsgifdhe bsesenjinkamios tpaveichel ah enzyne
stabili zijRge fenr £ Mk ihibi SE 1 Ne i known to
odity acCa ARG R it B0 Peletstibating afealistRRENE fTom
wat er m duy dalal procedurtes. such as CL - C6 al kanols, C1 - C6 diol's, C - C4
al kyl ene gl ycol ethers, alkylene glycol alkyl ethers, and 1s m xtures

thereof.. ,A highly preferred mcelle inhibitor is di- - (propylene glycol) |
met hyl ethhig@ EIF%WOPJ%@f ahkﬂa@ga@@etqféh@@reme@rerﬁbadwrﬁﬁ & PI@vider mat i on.

Lt i spespesihald I d ' . ) [ wi th DPM whi ch

has been%ouﬁg %?Btc eﬁ'ﬁigg%?j'sﬁﬁ%‘ﬂﬁ@#’s_ﬁ%ﬁ@"%f@g%%ekegﬂe ance the o
bi oci dal raedicai ingtrpmenexti on conferred on the quat. biocide without _
irreversibly 20 denaturing the enzyne. -It is highly preferred that the quat

bi oci de :ﬁe?n aryl quat conpound, preferably benzal koniumhalide. zs It is -
el | knorfefERd BPpREBeRigOfibe fiverdenalsn addiassdbe righief crasst he. presence of

“other enzyRion 8 iisHunichth b G2 SR AfdicARb AP RliSL AR ABS SHgh as for
exanpl e anioni ¢ surfactants, quaternary anmonium conp%un s an et ergency
" bui l2der sthick\ rematmesn tiie bathywallsafibr éacH ogrle vé irastmintent eldeadmg.devel oped and.
~are well known in the enzyne fornulation art. An so exanple of an "enzynme
~stabilizing systenf is a boron conpound (e.g. boric acid ) which in the :
past has !biSeail okieat of sntee @mhpdimenés etthednvemtian tedprovise: simplgimaansy ner gi st s -

proteol yt'eeCBannE Y RS ERPRS wBRh RN B BTG T 1
SEP. 2004 : , ' ' ' '
~ 30 BRIEF DESCRIPTION OF THE INVENTION

According to a first aspecf the invention provides a method for reducing the

risk to health care workers when cléaning a medical instrument contaminated
~with an organic load including protein, said method comprising the step of

treating the contaminated instrument with a liquid composition including a
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V\D 01/76647 PCT/ AU01/ 00381 -8- has been theorised that an enzymePCT/AU01/00381
stabilizing system such as boron and-cal ci um form i ntranol ec®essived?®Bune 2002
- Which effectively cross-link or staple an enzyne nol ecule so as to hold it
- inits active spatial configuration. Enzyme stabili zers have nofl $iSHre 288k '
been used to protect -the biocidal actr\ﬁl-ty of a quat. bi.oci de. The present

0 ti i di t  at t
LT on drieRBed RO G SR bR ek Tetiahl Bh Anasihay sroetan . o
‘quat. bi oghelestivity pretedtbPBERgG Y klﬁﬂ%ﬂ |H a béh@eﬁﬁ%; ton"dd é‘ctbﬂ%o%??ebl oci dé

“invention the ratio of "activity protector” ron o to
_is pref er 3B JigeHgyeMides I'!mpﬁab@i'ﬁﬂalcllsmfem:tmmr(tausnl'leeelrlh:bﬂlvtledb mJtheI nhi bi t ory

- .Concentratj uat i oCi n the presence of the enzynes.in
the for rruld5€| onc%gsé? %50%%8@”% ?Qﬁd protein load. MCis a neasure of
.the m ®i num concentration of the biocide which succeeds in preventing
bact eri al "|gHje¥¢ thed forfteRtd] éﬂi[ [ fo
exarrpl e 24 hrs.. Det ale é?lﬂfl:l 'le%g‘?t g%ethgﬁ&md%é)gghﬁ?@@ﬂ %&%tt _ :
' Di agnost itke maimsbths wglgds cﬁtlnlprted'i taamprisingDand tivadike drd'to Bee TGA tests are

speci fied Ctests referred to herein are conducted
O\F/)er I24I hr sc%bgtr&%d ?%8“;5'?“3&!@%? SEHSE S PRANSEA b Q@re‘??ifi‘ﬁévq’ 9:' grBaaustive; nuaddl tion

to the dusienssi et detorn, iltihiaisd br ifidhing! Sck A TR frt he enzymatic,
activity of the enzynme as as the bi OCI ctivity of the quat, '
"bipcid@ then the quantity of "activity protector” required will need to be
‘ "-gveater tﬂapreﬂeaedramhodmmmnéthe invention tad trebing spiBcivdesw | | need to- be
sufficient both to F]abl l.ise t iyrre and protect the biocidal

i {ighe sphits

activity drlnrqe;{gioa e Rsirpen Randis fellpwed byiasesandant i ci pat ed
to come’ i nigatient ROWhithithe MSIRIHEALIR StHIREA, IRAROILE 1bP B! GigkGARG™ nant s

in the surgical instrunents b activity protec
-concent r atluspESAS it maydee suffisienytednse th |rlstrustenTIvﬂth steeilet watdragitedli scover ed

t hat ro ), otects a at e e fromdeactivation b
capr O?gl nq?%'ﬂgsgé e%gr[?\%h lg{%prtogl ﬁuq—g?? ?'B t'f‘ﬁ feq?'ﬁ’@"ﬁ/l C of thlevbl I00| dey _

is not increased in. the presence of a protein. In preferred enbodi ments of .

t he i nventih Austiag
01/ 76647 PCTIUXUOI?Ch%ggi&tgﬁ@ggr%ﬁa%aﬁgregut o I{?gssepaééi' ‘?%EBY ‘%) ?png the
presence & oferad d,’?omaslﬂg)aﬁ'@acpmst@md@gHbsprtalﬂll'ty't |®nadeqm "Hospiedln. This '
allows th »Of a e _range, ew and, corrp05| tions which ‘
Redi v it I snBopldibagietgal R Eby phrthe 16 -

remai n eff ive a tates in

whi ch 2bhe Tesst'ds ammbxwumebmAItsgﬂsfa@a éd{fé&§§ & fective
~at all. The invention also enabl es storggge stab???&w%%‘%&gﬁgﬁgd o

effective C@ﬁ?ﬁ@@?‘@ﬂ%ﬁ@ epplinable. E'p‘aﬁ?@d cointiesa. Theeterndthospitalagrada” of quat

igﬂgﬁgeg?t ?on retal nlg lrﬁ/’\?{? "feastio %é% ?'Pgecgﬁ"%&p@éé'n@fr%re%a;%tt%geu

-znont hs stmeagéhospltaigwdé!‘d:h@lﬂféﬂarﬁl&hu@ltbégt rea%’éHGspi?é:eG%deEﬁl qigodi nents of
" the mven?&&@ret in better than 98% bi oci dal ‘efficacy under- .t hese :

condi ti.on PRY FQW%Fﬁ%eﬁdh%tea Haﬂﬁmtabgradee@smfecttaet israldetogivepscul at es
-t hat p [ f tion quat . bi oci de,
t hus %?ot &#ﬁg EfﬁPQI CLI 00| om codgggﬁym Iut%SEI ns. Wen the

formul ation is dilut ed the pol yrrerl c ions becone unst abI e.and rel ease the

- quat bi ociTtie dpplicdithad disbbvsredA HRstHed whekaby athoapualhﬁ jBat the biocidal
activity of téﬁ@g#a% bi oci de significantly relates to genat uring proteins

of -cel | ferRRl & aualeraarycammosius biedde (lguatddogdelpsanf

non-1livin n denaturing ngn-Iliving -

pr ot ei ns. 9&23@9@?@3‘3§e%yne@88@°§?% \pﬁ’ipg ;L}S‘a??P{fée d'infqoé\t%‘rgl't om quat .

bi oci des, pmtairmmsenatsﬂau stich e thewd and bthdﬁbn@lbgﬁ#éﬁbonﬂé‘nﬂﬁhﬁ'ﬁ%d&h' |
“bacteria is _also uncertain) it was not previously predictable that any

enzyne st 85A? £BFOURker Hed@ﬁf‘@@tﬁ’ﬂ@ﬁcﬁpﬁ% apgiaiper surgipal insthimenitslal
activity of a quat. biocide (an enzyne antagoni st). The nechani sm by which

wner ey + HEMRD A% B48) b el inetar: Bfo%'@{%sww Bl e”érferﬁﬂiﬂiéed |

hereinafter. 30
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Accor di ng to a-third aspect t he |nvent|on prow des a corrp05|t|optcr§ 191
to.the second aspect further including a nonionic surfactm wedZé

WO 01/76647 PCT/ AU01/.00381 -10- Preferably the nonionic sur act an |s

or a conbination of surfactants selected fromthe group consi st |1 ? @éP Z[iﬂ’}
et hoxylates or propoxyl ates and bl ock copol ymer of these. s A hig
~preferred enbodi ment. of the invention) pfovi des an economnical effectlve :

LSS, e} bRaROIRP Aol hiSh B8NS B TRl e R

concent r at i therefork senprising thabaigiade WdisPeedtant & b @FRBGe 1 siEWERI N.

- Desirably the working dilutionis effectlve In use as a Hospital Grade A 10.

di si nf ect ar@MVIIBEMENVASHES (Rade-ResFi thﬂED'BNB’ENDNGNIQTheENﬁnéml‘Q)n will now

b f to
Varous. onveIpHeRblyY RIS E SRRl o FBTR R et BELEETRE I, o
stable ih sfbnmaym liquid wohcéntrateudsich seidinsiteBiovidah av@ity infiroidngea: shelfo
1000: 1 (i. 200 - or 1000 parts/wt water to 1 part/wt concentrate)  The

Conposi t i onS Pga%s'aquant%wﬁbﬁpspr mprenzymesaviicharg @i pwiteins whieh ous -

t th :
chi or1 do, - IS RAF YA BB R o tBRE R Gt P,
12007- 42- 03B@ipyisingly) atsaAstéenayméeaTempt &r@&subgmmaﬁam TPr@nyuiane G ycol
Met hyl Ether CAS, 34590- 9 ter bal ance tol 2s Note 1:Terric G\9 |s_

et hoxyl at ed® FFBFF‘eﬁcﬂeag fji?% it watePus@&nd is a 30 non-ionic

surfactggt. Preparation The sodiumtetraborate is dissolved /suspended in

th I O _ o > __
et ergent) LAV od BprociseB kS fRt e b So@MinbieuhS HRhRIGRORT 1.
t he DPM andreshl ipdisidpcitidredr stetilisatian ofabetinstr@aientstandior that purpose alhe
bor at e/ gl ycer| n soI en conbined with the quater narl)_/Ig | oci de -

 Exanple 2's SUBseqHPR éls]rgeq:tﬂ:gher grilizing beatpeat may be fequiradesHoweves the
subtilisin g@dséntd 6F 53R BRInfectant in the enzyme bath is sufficient to prevent

15 multiplication of microorganisms in the bath and to afford a degree of protecti'on

for staff not prev1ously available from acc:dental infection in the risk
circumstances previously outlined.

According to a second aspect the present invention provides a liquid
20 . composition for use in cleaning a medical instrument contaminated with an
organic load including a protein, said composition including:‘
‘a protease | ‘ |
a mono quaternary blocrde and _
an activity protector of a kind and in a concentratlon selected so that the liquid

25 provides hospltal grade dlsmfectlcm (as hereln defned) in the presence of said
protease and said Ioad

- The "activity protectorf’ is described more particularly hereinafter

30 In highly preferred embodlments composrtions accordmg to the second aspect -
also include a non- -ionic surfactant

'Desirably the " activity protector" or "activity protector” system is present in a
concentration sufficient that the quaternary ammonium biocide is effective in
35 use to provide "hospital -g"rade A" disinfection (as herein defined) of the bath in

| o - AMENDED SHEET
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Tabl.e 1 shows MC results obtained with various conbinations of n&ggez@_
of exarrpl e 1 and exanple 2 in the absence of the boron and, in a do '
io wth the i/mgption, in the presence off the boron. pUia,AE@,h,hﬁll 'Quat" is
an abbr evi a?l on for benzyl di met hyl amoni um chl ori de TABLE 1. conposition
MC ppmMC, ppmis (no boron) (w tH - boron) A 1. quat (prior art) 20 12 2

quat + DPMhg pSes%naélat thé dENhsRBnBedmik aHtbsf atybiohl proféifacésusiBad 1 quat +
subtilisin (0. prot ease enzyne)50 25 2 quat + DPM + enzyne 25 12 3 quat

+ G\N9 + enZihe %?‘12 zs 4 quat + dpm+ G\NQ + enzyne 25 8 Table 1 part A
conpares the M C of various quaternary anmoni um bi oci dal conpositions in

t he absenc of ,_bor.on , he R I he absence of
pr ot ein. P‘f%zﬂ%ﬁ%ﬂ" %/é .erg.ﬁésﬁtnfoﬁ %%%c%tejsf@ﬁg%ﬁ&ﬁ _h()ég%n%ey 30 and Scott
Di agnostsc Moswndbibel effigytjvedn btakitizing engymesd0liquyid aqueous splgtianse of t he nost

resistant t ﬁ.’ 15442. 15
SEP 2004 V@%B‘%ggﬁ%;%%%ﬂﬁg %ﬁ%ﬂﬁ\ﬁggﬁé%ﬁﬁrﬂgi exp. 3 ows that Terric
G\9 deact i vishidorsh@nd mixturesiod t1) @ad £2). Wopreferisd embodinpanis oflhexpect edl y. DPM
enhances t hig, aGhh\thd yacﬂww"pr&lé@ttar" |§élr?8niyﬂ1et§i§’oll%?§ﬂi‘ﬁ|8ré363rﬁtﬁhn while in each

case the conbrnation wth Boron produces a marked n’g@; erre(g i n bioci dal
ef fi cacy i niscosyiiablesencentiation efborhanions: iRasirpbly these 2 N &oron: Table

1 part Bgs he&s@ontafﬁe Msd dombired g ngﬁ\ars%mafngrswérgia{sldnaa,uemgne

subtilisin. A5 is apparent fromt enzyne in the
absence of KMHW mgr@vms SF*’r‘P‘"é‘"@&M P@e?’b%fﬁgeq éﬂ'g%,‘@'ﬁ'ﬂgf é'f’cfhl“feacy of the 10

di si nfectangp ed'és Knownab ey &ywbhas totlhlabnemaellafnrmammmimau ben efficacy of

t he quaternar

|de edu in M ' DPM even in
the pr esencé"*’éﬂ""e‘fl My¥g Chg ‘éerqu %ucgﬁg &I—b%e'g%ﬁ@%e redults are
si gni fi cant ldjolsbelzt-mztvnlkwenb@lwol’eihel‘shdhylwetgim alkfitethecn@inat i on of DPM

i th born SHASKAYRLER! MYkl GUGSs HikG1d nﬂm.tsﬁgdaﬁap%uear jgotion of the

boron i n"co |on bor o even in the
presence of mmyllethemg)’l\f&):m@ma*@uaﬁtf@@fh\@ Inpodify mi¢elipdermatien.cacy in the

resence of- i t hh the quat.
p It{}?@sa?egﬁ eg?ré'l‘é}feottg%o}lﬁfn% the @\pof Hardle RIPG it TENE whic q

biocide in t zo of subtilisin in the absence of boron. A

preferred erfigsbeemrioungby threpesrit VEBTRr syreEiRsizally 1 e@?%ﬂ?&l tae Biociggly

conposi tion d&ﬁwggﬁ&%t%n%ohfe:'r%d%ﬁ@@?ﬁﬁ&il&ldﬁﬁﬂﬂﬁﬁeﬁ%tbﬂﬂ lution 1 part/w
concentrate I n arts/w water he conposition is intended for

appl i cat #bon degatyEng '}?r%‘zbé'ﬁﬁk for surgical instrunents.  PCT/AU01/ 00381
Recei ved 20 June 2002 -13- Exanpl e 3 conponent % w wA. Nonyl phenol

et hoxyl at e erri 3 0 l ycol |

et her 5Per f ur”s' Mye‘?%%ﬁ g&ﬁ(‘ﬁ'!ﬁ‘i%k Egﬁ'gg}g &1 41t E3fhpound,

decahydr at eGirbigeitycbarabikofi@nAalidé.c acid to pH 7.2 - 7.3D. Ethyl ene

d ycol 5(10% subtilisin) Al calase 2.5 DL3E. Benzal koni um Chl ori de
80%B0Waterto 100 Prem x Borax with hot water and glycerin, add to A adjust
pH, et the inisxtealikeown thet enzioms m&(b@nmetde@ntus&@wswrmwﬁhem xed

i ngredients ;Pesemg s %gr (W?fyﬁ{es, 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 Y 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. It




prem xed with Benzal koni um Chl oride 80% The conposition is stable for at

| east 1year prior to use when stored in a seal ed container at 11B-$& Qpgind
when di | ut gehowdsiy Wwater  200: 1 is biocidally effective g dueidesg for at

| east 24 hrs. achieving "Hospital GRADE A" disinfection The conposition is
al so biocidally effective at dilutionS of |ess than 200:1, for exanple,

20: 1. A~9C +iEbeebtiebiisddrihal\éN nzyme Stebifiting @0<teOubt 49 66rbN and- 14

PCT/ AU01/ 00381. Ex . N; . i .det er concentrates
For pre- cl edAFHT BArEta i SRR NG Bl oSS SiiEn on v

per f or med i renayrae nopbsoyler srasdadhgldatio its actpersipetibl cbnflgurdtion. Eomtrs on 105

col onoscope A : soaked in 10 L
of dilut ed SuzSts 180 ABETRRRY bRLpEERERore MARIASABERABEE ©120°C ot um

| aurel sul praseb biociReod mpbressnt inventiemis besediolihe suepdising giscaverpthad 2. 10%

Dodecyl ben ' b o3 004 lar@ B e R (Terric GN9),
10% Al cal aséﬁizl%?ﬁn%gﬁﬁgﬁﬁ?%% Qy%%%(ggi ti oke Elel:;s}gt\réix%@gﬁ?n exanpl e 3.

Total soaki rﬁﬂqiqqlrﬁcnvmc’ﬁ‘il"rﬁ&tt&‘?'ge?ﬂ'i‘ e piesange PHREEIDY rinsing with 10 L of
sterile 15 distilled water. The | evel of bacterial contam nation of: -

A I BT VS N s S Ao v
(B), - 16b nito@latvbiotide S¢/priefegsaly tHosen ghsubstantilig s ynirddisenied Mirfhum and cotton
swabs after I\Af\igf.tonrg CSOngeqitraﬁgr]t NAI(’:‘Q o c?una(ii.oosiocccl)ooe% e r];rggeerwg%}the '
' enzymes in the formulation and at & given level of protein load. MIC is a
measure of the minimum concentration of the biocide which succeeds in
preventing bacterial growth in a culture during a specified time period, for
15 example 24 hrs.. Details of the MIC test are shown in "Bailey & Scott
'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 biocidat 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



zs of éeri ally diluted sanples onto Macconkey agar plates. The bgl%@izab‘
contam nation of the sane parts of col onoscope and the washi ng1l r 'bn

I nstrunentgoWbfsgzSoaked in sterile distilled water wekperdsmshoas control. 30
Tabl e 2. Total bacteria counts of the contam nated surfaces on col onoscopes

after soaking in detergents(statistically processed average of 105 sanpl es,
Stati sti cal exgingpé, maratem Haveti ewtyithetzadiag thesgregere @5kp to 2 RER AU01/ 00381

Sur T acet2. 23608 ot sebR 3t ot PR BB ESR UBRSY 02 ", Too. 110

Thi s cl ear | widemangeadfeewt drdtusefuhcampasitioes which rersainefiectiva@squat . bi oci de only

e ase {0 JRRiRRhd (RBGhGladn A00Rkcs IPHARA iacrk 8 Tt o6 I 9

bacterial contamnation rn clean an aving significant anount of
vi abl e ss5basipuifitantly less effestye oopeisciedtierdallhe present invention, one
achieves - a safe working environnment. In the case of an instrunent that is

I ntended for contact wth unbroken skin, the concentrate nmay be used for a
one-step cl &aninvgntionslserenables stosags-eakle iquid Siopdalivsiieriivey) oci DE The

i nvention h@&nﬁ&‘ﬁl&n@&?ﬁ@tfﬁ)h@@ vith o I8fver @heenttalion bkylatheeadd ash met hy|
ammoni um chl ori de (al so kpown Estagepzal koni.um chl ori dq?é ag the highly
preferred qabhuchiower erst Pipvadel stableo sdmeat that ihe; GomPAREap fetging #t ¢ ecogni se
that ot hgr [B28080R bEitcblodied eificycyaafemi2uimbrths stofapedba akalednpounds may be

7Sl cct caobmaRet Ao ARt PR st SRR P E e, ErrPoune

, (sLavu~b ~kianig98% Blotiddl effichby Ghder 2S¢ comiiians76647 - 16 PCT/ AUO1/ 00381

Without wishing to be bound by theory, the inventor speculates that

15  polymeric borate ions associate with the cationic quat. biocide, thus protecting
the quat biocide from combining with proteins, When the formulation is
diluted the polymeric ions become unstable and release the quat biocide for
disinfection. Altematively, it may be that the biocidal activity of the quat.
biocide significantly refates to denaturing proteins of celt 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
| Accord'ing to a third aspect the invention provides a composition according to
the second aspect further including a nonionic surfactant.




Wher ei ﬁ_R‘ R'" R R'" are alkyl radicals that nmay be the sane or different,
substi t Ut ed or unsubstituted, branched or unbranched, and cycli ¢ SoiQEP 2004
acyclic. ny ani on but pref erably a hal ogen, nore.prefahab! € chlorine
or brom ne E‘”I%f"éhl y preferred anti m crobi al corrpoundsca?e lrmno | ong chai n,
tri-short chain, tetral kyl amoni unt&®mpounds, di-1ong-chain, di- short

chai n t et I by TR VdHBrikSIPRUBASI 3RE oFh &érﬂblﬁétldnhﬂrs&ﬂéctarﬁ@ere by "long"
chain is neant about C6 - C 30 al |n|smaant01--,

C'5. 5l kyl | yoletest I ghecarou Ganergiho St AbgRiates Serapsites SRERdSEnzy

Exanpl es i ng %errgfmg@al kyltrimethyl amonium salts such as

cetyltrinmet hyI anmoni um brom de (CTAB), nonoal kyl di net hyl benzyl conpounds
or dial kyl benzyl conpounds. Quat, biocides such as chl orhexadi ne gl uconate
may be espl Q¥rMly &bﬁrmﬁsrnbbﬂigidnyoﬁiheimenm promidesianl scérmmicale i n t he

i nvention h at | east \ ' stituted

benzyl . %"B‘ée ?Iﬁﬁmﬂ%gﬁ)q;&glﬁ%%@éﬁ&rﬂgdg M@h%ggﬂ% %?Egmmﬁ?um chloride ,
cC8-C 22 sholfestdbleé insttbrape necangenteaterbiormauis mdtbydru:éeohtnca werking 6 - C 20 al kyl
di met hyl amuoni |.or fGhampund is incorporated
for broad s @3?%%? a?'gr%gﬁggsﬁlg%fo\ggggﬁgga??rmg?e&gﬁ%)l an?‘l bacteri al '
properties lasira@lwtbewold@nqﬂlb@@msE%ﬂecﬂ'@a@#s?ﬁsﬁhioﬁﬁﬁjﬁfaq}?rﬁ‘ch woul d be
effectlv f Qi téaf)arntpurpose in the absence of zo protein or other
deactivator- 1S sur prising that conpositions according to the invention
have excellent shelf stability both in concentrated and dilute form

Activity Prg EQFIODAIOPERFORMINGIEHE IWENTION t he biocidal activity of the
quat ernary bi

ocide is jn use 2s prQ tecte actl ector" which

i's a conposiThe Byeptign “i‘"BH"Wi’GrFB?fﬁHH 1ct 'Pﬂ%g‘?‘?ﬁm%‘{]?yo WX ﬂe‘?’(@éﬁ) ected from
the group olyitRérafence tyameus bmbbdimentsy systems” incl uding both reversible
and irreversi ble enzyne inhibitors such as described in "Handbook of Enzyne
| nhi bito¥s", Zollner H, 2nd ed. VCH 1993. The preferred activity protector
is a boron (Eaaﬂnplenldsarcarrmoeitlpm whishdhé gonceBataisieblerin starage BEMi¥ehconpound and
a polyol. The bar ml I ori c oxide,
borax, or S%?%ﬁs§p9t§8mﬁﬂn§fe£%%5ﬁ1 ﬁ' Q%oh%rr'lg%%ér@sévrval ations it
may be desi madreo i parti cancantrsis) skhe, ComP@ﬁ't'%{S'S%Gﬁubﬁﬁ’f perRYigttBe t o obtain a
bl eachi ng ef f tbkeide 15 SEP 2004 W01/ 76647
- PCT/ AU01/ 5@%@%‘9?{é}ﬁlq@ﬁgvgﬁﬁrmpt%ﬁg@ggﬁgﬁgTE@ protective effect of the
boron compound may be enhanced by the presence of formate, or calciumion,
or by pol yf ynginsah am no conpounds such as di- or tri-ethanol am ne. Q her
activity protection enhancers, or adjuvants, include_anions such as
phosphates, citrates, sul phates and s sequestering aggnts such as used as
wat er SofterB%rn% %utﬁéth SanktRIrAum lchloBy & LGB 684 BdedB-Lise bos®n to stabilise
enzynes the dlt n of antl dan ol yf unctional am no conpounds
has been re {G?G‘b PetARee \é”ﬁné’c‘é ﬂ6P-42 zyrre stg ilizing effect and
the use of SGIQ&E@WZ&SE‘JB%E@I lizer to synergists in tBe present systemis
. contenpl ate Th enzyne stabilizer systens" i sed herein to denote

conbi nat i ongre‘(ﬁJ §ng ‘{& ers wi t h enhancers, adjuvant gognd/or synergi sts and
-t.he |i ke PolBiptopfiend fdycolidethyliFtoer GRS 3&590994:9 protecfl® desirably includes

a polyol. twa%%%%%@ preferably one cont a| n| ng frqgm@ -6 hydroxyl groups
and contai ni ng on

and O atons. Typi exa es are ethyl ene
gl ycol ,. prodeJteﬁefT@ﬂy&NQ ig GEO?SW@TEQW@BY'B'FG"C’!)%‘E%J?@% gﬁ&@%\c"’aﬁ‘?ﬂ Bést
pref er abI¥ gﬁéhcﬁﬁl% r&didigr pol yois such as mannitol, sorbitol, erythritol,
gl ucose, "fructose, actose etc may also be zo useful The ponoI IS
selected to B@P@@i‘@ﬁthe boron and increase its ionic strength in the

conposi tion 'ﬁ%jsdﬁldnlmtét'r’élel@rla{é”slﬂ%s&b@@%%pdrﬂe&m tamglynéroaat goe@sThequal to the
anount of boron conpound bitors, 25 A water m :&HI e solvent is

desirably i n@%@ﬂﬁﬁ’%&%ﬁ@tﬁ”ﬂ? g@bg'ﬂﬁq -Paic Jgtergra %%BWBWF d/ or
substances with which the conposition cones into contact depending on its
i ntended use and avoid or inhibit or nodify mcelle formation. This acts
synergistically as an "activity protector” as well as apparently in sone

i nstances enhanci ng biocidal activity inits owm right. 30 Preferably a
wat er m scible solvent is selected fromCl - C 6 alkanol, Cl --C 6 diols,
C3 - C 24 alkylene glycol ethers, al kylene glycol alky ethers and m xtures




15 SEP 2004 WO 01/76647 PCT/ AU0O1/00381 -18 thereof. A highly pr e%eé"tﬁdlﬂﬁli
solvent is di (propylene glycol) nethyl ether. Qher known ni cel bedt

ant agoni sty . Rgl4ide borates, lactates, citrates, tartpafQsooisezymes s The
boron stabilizer is added in an anmobunt required to prevent deactivation of
the enzyne in the presence of protei K- sur prisingly it has been found
possi bl e t ahé DEMIERI Hoadjisscwitng yhasstic aciddopasi.2 i BsTeecording to the

i nvention and t rovide . sufficient.hbaron . jn t ption both to

pr ot ect th&%ﬁs&!ﬁsﬂ%éﬁ’H‘é°"r'?h?ﬁ"&@ﬁ%’ﬂ%ﬂ'ﬁo‘hgﬁﬁﬁém‘?@%, and to protect

t he quat. biocide from lo deactivation by an additional protein (i.e.

addi ti onal '5’?%"51"298 enzyne).and also to stabilise the enzynes agai nst bei ng
denatured b uat. It may be that a conplex of the quat (e.g, with the
pr ot ei n) s paExangle dtiekentical tovaxamplel byl inalusies iOrlje ofrubsilisiyy (R1%The enzymes may
for exanple B%agé%m tic enzynes or selected from carbohydrases,

est er ases, %y razes, aér?j/l ases, proteases, catal ases, 1ls |ipases, anyl ases,
cel l ul ases,  peroxi dases, invertases. and the |like together with m xtures

thereof. The,uise sRbwh It SERRS obtainel With Vaashs cuitbimtiiofsIbt dowidohentss hi ghly
preferred. Surfactant zo In pref&;ﬁd enbﬁgﬂ.lfﬁ)rrg?nt's of .the invention a
surfactant Pkexgrpiehand example 2y FeRcE PR AT MACPEAGRt and it is
hi ghly pgef @itk 8 ihfbntion tin bR redcnet eff the sroml Ik Mxpleat "Eiiattlicamol s or

al koxyl at ed phenol eft her s Igc& n{'tﬁtur es_.of %[}eg] QO her sem pol ar noni oni cs
such as tri abwpyatioh fREbengy iweil ArapQRu eilde || Exanpl es of al koxyl at ed
- phenol ethers include octyl or nonyl phenol ether with 2s varying degrees
of al koxyl aEFi gn 16 -10 nol es of ethylene oxide per nole of phenol is
preferred. f EI kyl group can vary fromC 6 - C 16 The nore highly -
preferred awempositianl koxyl at ed noni oni cMIGagpnmg 6 - 25V IPEE of et hyl ene

oxi de and/ or propyl ene oxi de per nol ec he al I al cohol s

i ncl ude &t hoxyl at ed and propoxyl at ed CU(EGP%%?Z al colk(l@fms‘ b\?ﬁ‘ about 2 - 10
nol es of etkyl ene oxide, or 1-10 and 1-10 nol es of ethylene and propyl ene
oxi de per rrgl e o udi‘&;fr%‘?gh) respectively. 159 SEP 2004 WD1@1/ 76647 -19

PCT/ AU01/ 00381 IT am ne oxides are used these may be nonq-|ong chain,

di -short ch& n, eatdIB8Mani ne oxi des and calf be et hoxyl a%ed or

propoxyl ated angexargle is lauryl am ne oxpsle, or 8

cocoam dopr opyl di net h m oxide. s The quantity of surfactant is chosen
so as to2%r dvi deq%f’faéﬁé"r{gﬁ%etergency for g%i | renoval . <fgnd will typically
be in the range of fromO0.05%to 10% of the concentrate nore preferably
about 0.5%to 6% and t . pref.erably fr 0. 4% 1o Treatypent with the

di si nf ect ant? cl eS¥f* %ﬁ'&"ﬂ%%é@@%%ﬁ eﬁaxrlpn%é%f ol | owed by és‘;feri l'i sation

usi ng heat, Thengeat+<DPir+ enzymet her suitabl @sterilizing Bystem However if
sterilisati (c I i vi abl e orgapgisns) is not g,equired, an
adequat e Ie\?‘gl og%iféﬁ?gcétnlk%ﬁg may be obtai ggbl e by ri nsi1r%g with sterile
wat er or 24s 4t heguatttednm & GNI Yentympospi t al & ade B di si nflection may be
obtained nerely by rinsing with sterile water after the treatnent herein

descri bed: X . I
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 QUATS strains of Pseudomonas aeroginosa ATCC No.
15442.




The.f'act that certain nononeric quat. biocides do not require to 8 Egngﬁg
even from food-contacting surfaces when applied at | ow | evels prl) é

zo opport URbhimeksa fornul ate single- step cl eaner s/ di si pkeatatosm useful on
certain inplements for dental use, iature cl eaners and the like. The
|nvent|on is herein described with parfticular reference to boron as the
"activity prrgbleclte)dp 3 aholsithat Berria Giu9adaantivates the qeatdeiscide &s wayldbe t hat not

all zs enzyme qupﬂf activity

prot ectors, ‘%%as a&%@%ﬁ%?e@%@ g?'rege%g'{‘ée f’gf? can ﬁ%ﬁgt erm ned by

routine scr @esuemga o388, wiplerin ednh casa e cogntination With Borani prbdudes@ be

nder stood iiked'finiSuehiti ibiglah Bficdiasn BeRBafieR Gih hidkadiflidR el or ence to

t he use of quat I"oCl I'n the cleaning bat revent m croorgani sm

mul ti pli cat ||_rotheabdeqmedtf@©t0nst aff, the concept of i ncI uding an effective

bi ocide in the cleaning solution at a level which is at |east biostatic

could be practiced bé use of other biocidal aﬁ/stem; and such systens are
5

15 SEP 2004 Tapechparb8 showsthe reguits in ihe/roepeee of RrRteAItcIfBZWeBpe of "t he

i nvention heygiiRindi &Gk aﬁeﬁemﬁm {hR\&HIs tHd predanch of \eteagymeslin the many for s
which will be apparent to thgse i.lle ear of forrrulatlon based

upon the t edORPHE 9f EPEI {eRiE e ﬁ%@‘de'alilgfﬁ’éﬁp%ﬁﬁ WA B647 -21- The TGA
Di si nf eci@ntgisigsétaCT/ AU01/ 00381 Schedule 1 This test nethod has been
reproduced with the kind perm sion of the author and publisher from an
orignal paper publised in the "Australian Journal of Hospital Pharmacy",
Vol 8, No4: 1¢iéBolehbithi bz} there isenpinprovementst kiidacyad thepplaterdayo Hospi t al
Grade Di si nfect SASEN ; WEK: | sey &
Maurer (1) fbd? @e@?du%orgﬁsmﬂ IE;I etb {ésgng?sor rraNﬂl%{e’émlnttﬁ@Ere eg%fttﬂglen a form
sui t abl e f ordeattivatdrienic @NQaprg!ﬁréln%feyuitﬂ af.emmfgwlu@gﬁer VF'BT di si nfectants
and ant| iﬁptﬂ ‘Fénthgﬂ'ivut%&eﬁhé%%bﬁ\%hb@& S5M WAR bbﬁ:%tsyh%%hcéw suppl enentary

note A §rel hfedtant i's tested dilution'recommended by the
manuf act ur erlﬂwrpVPﬁéthb*@Q!@ﬁtﬂcﬂl%@mteqﬁéq@?tboﬁ%ﬁﬁlcg'i“ﬁarb‘%o"dﬂ@l | engi ng t he

diluted di siginGels ﬁaﬁsrﬁbﬁuh?%%h%m@meeoeemltu@bre\eeﬁdécbfawrrmgsm)sarrple after a
given tinme and culturin he sanple_in a |tabler@over v ium After

thi s sanpl i mFhiaving %WPeu"ghé&j‘ﬁfﬁfrﬁ?Féﬂ'T‘ eeapge 8" Ve EGRUMT At ul um and
after a secoipd TeRlcaBN@thanobefdble witiheegaf. brocldallﬁthelplr@en&'élef(‘.aa%pl eis
passed or fﬁ# eg_accor@i gg to t°E§ extent of gromh shown in the two
cul t ur es 28 anfisygtiisi, i g O'88y formed with or without the addition of
sterile yeast as an organic 50|I (Opti ons B and A respectively) or both,
accordi ng to th ﬁ?ﬁ ofrpt he product under
ten. Table 1A éeg? f?'ﬁhm &a&t@%\é‘?&aﬁn‘é ers ?ﬁgjlL sée:s5 f)rp di si nfectant and
antiseptic uemn'ugasitioe oT eranple Bri¢ @ congentrigdntendidfendigtiay hanituls usedTen
option forNu E%H%@@@fo?% licati

%ﬁy t?ycent 30 ?‘a{my\@%&' fihd B&nﬁ@s’ft{o pplication,

of chal | enges or gani smsA ean"Disi nfectant -Ps.
aer ugi nasgacoasla prepsrak for surglca! mstruments
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sterile hard vMater usling a heavy glass rod for

k, add nore water to any

and decantation unti no -
2.2.2 Shake the contents
-mesh sieve, breaking down
d water, shake vigorously
roxide. 2.2.4 Transfer
screw capped bottles.

2.2.5
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yeast. susp

=ﬁkion' and dry to constant wei
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reezing. 2.2.6 Dry two

h, pipette 25m of sterilised
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el-ectrode,
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2.3 Mediumfor G owth of Ted
Benzalkonium Chloride 80% ‘

30

Water

to 100

10

1 hydr oxi de sol uti on needed .
15 SEP 2004 WD 01/ 76647 -
add to each bottle of '
and a vol ume of I N sodium
of dry yeast to 5.0% and .
ared yeast 3 nonths after
i S '

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 Chioride 80%.

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

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

The composrtron is also brocrdaliy effectrve at dilutions of less than 200:1, for '

_example 20:1..

AMENDED SHEET
IPEAAY




a1 e T a0 o 00T L ) 1, A 58 1000 AP Y

2.3.-1 Prepare a 10% w v dextrose solution in distilled water, and ster] h"se
by autoctaving at 121- 1C for 15 mnutes. Cool to roomterrperathﬁeSE@.iﬂ.ih
Prepare Wyghles@nd Mundy medi um fol |l owi ng the author' scpaosifeie (2) or
froma comercial product of the sanme, conposition (Note B) and sterilise by
autoclaving at 121= 1C for 15 m nut esl4cool to roomtenperature. 2.3.3 To
each litre ofExdfiptd. mrstirddiy ymparition nofietspgene doriceni?atds forauelcié@nihg st eri | e
dext rose sol uqih% greroar ed in 2.3.1 2.3.4 Aseptically dispense in either
10m or 15n bjg SOlONASAOPRY erred. 2.3.5 This mediumis referred to as
Wight and Mundy dextrose nedium 2.4 Recovery Medium 2.4.1 Prepare '

nutrient broth as. r QIS pal ] me

conposi tion (I{'R)'ﬁ%'JQ)O%\{aR'}gg%PWH%B%rﬁ'&% ng %rgb%?ﬁﬁ&%ﬁ’%f érp Egc;;ldd&gi ssol ve by
heati ng. BeefnifExmopibs cRIRE splongisopepaltarsoivogscepyPiPsed@E®r i de 5g Adj ust the
pH to 8.0-8.4 using 1N Sodi um Hydroxide. Boil for 10 mnutes and filter
Cool. 2.4.2 To each litre of nutrient broth solution prepared in 2.4.1 add
30g pol ysor batdossoppas wergsoakedqn 30 At dilyted, 20Q:§ concentrates ofiieng 1N Sodi um
hydroxi de. 2.dyfvinyli@er@y@: at 121 =1 C for 15 minutes, and inmediately
shake wel | to disperse the polysor babg [?O 4.5 Di SEQ?%SB asegti cally in
10mM amount s 1-ni &/ espdium laure teyf 206 Qfloed benzefg PR AR 3. Test

| nocul um 341 Tegl=§x gani sns PCT/ AU01/ 00381 15 SEP 2004 The fol |l owing 4
organi sns are_t used, except ere pr i.bhed Pseudonon aer ugi nosa
NCTC 6740 Pr oRedQim Rt perAgp Lo Aol B3 Uil Berel SHENEETEeE

St aphyl ococcus @moguD%Naltaladd 8.5 A3(sBbillism) at i on of | noculum 3.2.1 | ncubate

the contents of .an anpoul e J -drded culture overtnight at 37= 1C in
Wi ght and M ‘d?oﬁ'é’gg'g%ﬁsjléesﬁg%?%%%‘;é@.p% :11'nocul ate the incubated culture onto

nutri ent agar Tethloyoaking tiniet-CHY thineesh dhis was follswed by finsinapyith d03 afsteriles at 4=
1C. 3.2.3 At a.gkbiakle period before the test is to be conducted,
sub-cul ture& toman agar slope itno 10m or 15m quantities of Wight and
Mindy dext r osEhereselntbactadalisaptaminatigyol: 1C for 24 = 2 hours. 3.2.4

Sub-culture from the nmedigi@higliduot- Aqhidifnhé beghpiedi um using an

i noculating loop of 4mmin dianeter. |ncubate at 37 1C for 24 - 2 hours.
3.2.5 Repeat step-3.2.4 ®igesychangelsitd test procedure use only those

cul tures which have been sgHiicecofithdiémidbsadpd (@ast 5, and not nore than 14
times. 3.2.6 Filter test cultures of P.aeruginosa and S.aureus through
sterile Wha miRE fgiermingd by Ript aPSer. 3.2.7 Centrifuge all test cultures
until cells are conpact, teagastengpiceos(B)er nat ant with a Pasteur pipette.

3. 2.8 Resuspend test organi i | Qi ol. f ligdid (i.e. 10m
or 15m ), and shake for %%ﬁﬁi%&\?\%%ﬁﬁé#%\%&gbﬁﬁ +'§5g§'|cgls?gh%g§}js.
- 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
liqguor when instruments were soaked in sterile distilled water were used as
control, o

30
Table 2. Total bacteria counts of the contaminated surfaces on colonoscbpes
after soaking in detergents(statistically processed average of 105 samples,
Statistical significance (t-test) was set at p<0.05):.
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3.2.8.11 .For Option A resuspend in sterile hard water 3.2.8.2 Fopcfzmw Noddg1
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-6 parts sterile hard water.
broth (prepared as in 2.4.1 and 2.4.3 and sterilised by autoclavin

3.2:8.4
in sterile
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monomeric quaternary ammonium antimicrobial compounds may be used. |

It is preferred that the quaternary ammonium antimicrobial compound is
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6. 7-Examne for growh and record results. 6.8 For each test organi sm
repeat steps 6.1-6.7 on each of 2 subsequent days, using a freshjj égﬁ ?04
di si nf ect @Jbtmﬁée!r}‘ti on and a freshly prepared bacteri apcrsiiHR6as on. t gl S
7.1 Recovery broth contam nation |Incubate one uni nocul ated tube of recovery
broth at 37 = 1C for 48 = 2 hours and®xani ne for growh. If growth occurs,
the test is gpmsbider & Rrvalarglaly eadicalcibat may bathecanef ortdifiererécovery brot h

7.2 Disinfectant  contam nation.To 1 rub \% . d0.02m of
di | uted disi HBStituRg of '1"?%‘55‘5‘6‘8"a‘i’aﬁci‘égfg”%rf'r’%(aj@/ﬂgﬂ?é&wﬁg r)gwt h
occurs, the teahy arsiorcbutgireferably & maladend motr prefanatilenctiohemrtorergine.7, 1 i ndi cat es
contam nation of the disinfectant test solution. 7.3 Fertility Test To 1
tube of recovery broth, add 1.0ml of the 10'' dilution retained in 3.3.
| ncubat e at HHighly ple®rfesr amifiicrobiallempoundsdare wranorend eain trpeadit chain. no gr owt h
occurs, the t i i i e I W3 icacy To 1 rube
i) BppRgIna RO Yty chof, Lol e et | “ Oy

of recovery b dil'uted disinfectant and 'l .Onl of the
10'* di | uti orammseriimeg@mpaurgls and mixtue Bereof. whereiky “fasg” akpin Isynepi s and

exam ne for i 86 1d 301K BN By SREHT dnairl BendaREC 11- 5 ang), frefdrdoly nval i d.
Gowhin 7. ut not I1n 7.4 in |cateﬁt?|nad uate inactivation of the

di si-nf ect ant .CB: Ci3 gelenzvkof @ tate dk | FreRBiEE U9\ en any control
_render; t hg Ejﬁg,?oaimw%'ﬁﬂyl drivBohi@misalts stidh dslfce;)mﬂmaﬂﬁ;hfmlﬁbﬁiedn bremideer y brgt_h
is to be used | rowth occurred in.control, 7. %..0r,i occurred in
controls 7.3 @TAF-”%!“OBH"E‘J@@"@{W&W@Q@WPOW&%é{aﬁ(ﬁltb%zrwg%rgé%\g@gat ed by
control 7.2 oguioibibcRies aatwaschibmexatiirs gl @natehay be employetbred to fail the
test. Should jnadegyat.e inactivati f Ais] .t i ndi.cat ed by
Control 74" oHEpR e tbBRTE Phiedlial ol I e BLaRbA bR bl O B
SEP 2004 WO OBéné§hradicBiGTHickUDZY D@ adubstinrted Rerayl. t Examplesdntlude 68 132 passes
the test if there | ent § I of the five
recovery bt &?@B’é@?&&eﬁgﬁ'ﬁﬁ@&fﬁg%g saBC 2?3%:?&33?!3%b%%t | est two of -
the five recommmpnimoetiwidepard dir € i G 28 alkvigdimathy! amperiLBEREBNs, using al |
four organi Sm?l’hﬁ égateﬁﬁﬁf@%ﬁﬁm(canp%ﬁhé%Mnco?porﬁed #tbrodiypetirdd gten, M

urnal *( )

Phar maceuti cal ‘ 213: 528530, (1974 (3}2%5] |p?ht | eanore, S.

and Mundy, RAPQ%itIMerﬁﬂd%ﬁmwéﬁ@’ﬁﬂﬁpweﬂelﬁm'%ﬁg"d 88§ \oe Pasensglyh| enent ary
B‘Ot es fA |F0f i %&%ﬁiﬁiagﬁﬁ&ﬁ%hicﬁi%ﬁidmbﬁue fOF thasuppdsatin the gbsepmsafs, it will
e useful to a

d athird challenge thus.performng.a we i test, and
to test at 28 PIR$IBAEOHBLIRACHHHCT I'%Wr?rt'?ér%pti'@'s?ﬂ"?pr?g'ao%ﬁ "”I'cifﬁ %&oﬁe such
cases, Kel sey ifeMiui Rive exéaieansnalfdedbilinisoth égamdentgitadand dilterfgmand
organi sation of the test should be carefully consulted. Abbreviations of
the test may be considered for the routine test of production batches. B.
Wi ght & Mundwciwt)iRtotettor conmerci al |y avail abl e as "Bacto Synthetic Broth",

AQO. AC. Code . 0;52 j f. . i . s
avai |l abl e as N(}"rﬁﬁ? & fngr%é Rﬁrﬁ%ﬂhwﬁﬁb%&%{%ﬁtggﬁg%g%@amlgﬁgé’%ﬁgggquat e
i nactivati an ipsotected bpte dactiviwrrstectpst wiiehs isrramngsiian (ahrefucedePaudand an
ef fective i nact.i ; d\@&m rdun 5hGolvk® ke stabilizkd9- 195,
(1974). D. Th%&%@%@éﬂoﬁﬁ%g%o sarrplt_er syg'tée_bm t\;ﬁt h gi spgg%bl eS Bll ggq{%i c tipsis
reconmended f cystems” inFlusing bt revarsibleiiddaeessible gREYMe RPIPRYS such as

described in "Handbook of Enzyme Inhibitqrs“, Zoliner H., 2" ed. VCH 1993.

The preferred activity protector is & boron compound or more preferably a

30 mixture of a boron co'mpound 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
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Level Instrunment Disinfectant orlnst rﬁmnt D sinfectants - high | evel
or H gh Level Instrunent Grade Disinféctant orH gh Level Disinfectant
orl nstrunent jgsadiemIesabdratet The protectiverefigct 6f the doroni ooimpowed maly de

| evel | nstrunment, G g o r i i S t i ;

or | nt er nedi at %“Té'&%? E¥W$t$%%€§$%@&%ﬁ%@%ﬁ?@c‘ta éﬁ(ﬁb@?rn nlt?decg Jﬁrrga?i%g‘?{eo Level

I nstrument Di simpamtiasuctozd dit ortristiaapemine dbthe) antivberrolestionenhedeat G ade
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grade, or Sy f garergiptsay thai réstnesystar is-cootempiated. aThegteead édnzymeatatdizenl cl ot hes

pr epar ati onAnt | hact,r.i al oget.her wi Maloll i,hgt he nature
of the producf %ﬁ'ﬂ?t‘ﬁr“'?eé ﬁﬂ?ﬁéﬁﬁﬂ%ﬁ?%%ﬁiﬂ%@rggﬁ? %tgr yﬁég%\\k}gﬁgggﬁﬁe%? y

powder Sani t i seatftamits asdior symefipsis andthedik&ol uti on, or Antibacterial (together
with a word or words indicatingthe nature of the product) PCT/ AU01/ 00381
Recei ved 20 June 2002 15 SEP 2004 THE CLAI M5 OF THE | NVENTI ON ARE AS
FOLLOWE: - 1. ABoiohod for reducing the risk to health care workers when

cl eani ng a ,tediyaal it BRiddd BNty pRAbaSH Mirssly WelubBess peverNi ¢ | oad i ncl udi ng
protein, said nethod conprising the step o¥

| : treating the coptaninated
i nstrument wi tlheapolyobigiprererablyifhe SPRREING R %.cé Bygroxy 9@{1@%@@5] coitaining

monoquat er nar Yo R0 4 ol bohidl agpratexangicsarasthilend Yyl girepfiate giydok
activity protector being of .a kind and in _a co&ce&tragcg{g1 sel e(it ed so that
Y glysorRl Eg

the |iquid prdv? BEeanedicl; hulylessalyeal 3 jddnest REsfes TE¥9%ed) in the
]Lor efﬁncei of I sge_judh BE al=pBkd, am?toa?&ﬁmrt@laguc&f, ffuatesteh tadtoae C etcdnaygalswbe | ?ihmdl
urther {ncludin e step. of ster . £ 0
accor di ng t3 d.,sgﬁ.*lntlj%e ‘Ver'éisﬁ%eﬁteﬁ ljé f‘ﬂ@rtg'?‘r?cqbﬁ?#%bd 'B Egggﬁ%tog? %}rﬁﬁgﬁﬁg t he
i nstrunment. 4.infhd éampoditioo apd wilk usoallyf e present inarcéraeuit atleastrasgaldaithe

i nstrument conérgr{] ?%h%%%&h dorganic load including a protein, said
%Y dd %‘?'g‘t ¢

conposition is i ing: a ease a nono quaternary anmoni um bi oci de;
and an activity protector of a kind and in a concentration sel ected so that

the liquid pr%iig%mpﬁﬁ&gt al grade disinfection (as herein defined) in the

presence of sa protease and said |oad. 5. A conposition according to
cl ai m 4 whezsei A wakes nugnipe splvens is degirably incjuded injessishinesaltbilispadn®nzy mes
sel ected fr ﬁm dé&h?pcﬁnéﬁté%nlafaﬂ SiSdtaregs fhfth mh@hlqm ¥6rhosRioA wFrm&s irﬁ@é@{@f&?r ases,
esterases, hydrazes, amylases, catal ases, |] es ases; cell ul ases,
per oxi dases, i #RRENEIAE LS ‘tér'me'ﬂﬁ%?t‘lﬁf’@gtaﬁ%'ij 86'!"8@? @pgﬁ}l@&ﬁg%@m?m' accordi ng
to claim4 or %i%&éeyﬁeggiamawh‘s ¥h tactipitygiretetior dssvellrasiapphredthsinaomecel | e
formation inhibitor. A .DE ~~I Ell ~' f. L1=EAl Al.~

instances enhancing biocidal activity in itsown right.

30 '
Preferably a water miscible solvent is selected from C1 - C 6 alkanol, C1-C6

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




PCT/-AU01/ 00381 Received 20 June 2002 30 - 15 SEP 2004 7. A conposition
according to any one of clains 4 to 6 wherein the nonoquaternary bg,o@:{‘Rj RIS
a nononer i wo@ukLr nary ammoni um anti m crobi al conpoungcsabecinad from t he
group having a general fornula: R | -NR... XR.. s werein R |K
,R'" are alkyl radicals that may be the sane or different, substituted
or unsubst | tLﬂ'\e!@pf bA higblyguieferred: sdivent st dpropyienecgtydol Janeshyl ethes) Dtherand X i s
any ani on. kﬁ%%&@i%n&%ﬂ&l%@&rﬁgs |Q&at%§e&t?éib£'gaﬁr%?é mwherein Xis
chl orine, bromne or hal ogen. 10 nposi tion according to any
one of clainms 4 to 6 wherein the quaternary b| 00| de is selected fromthe
group consi sttn nL nono- | ong-al kyl chain, tri-short chain, tetral kyl
amoni um conpound di -1 ong-chain, di- short chain tetral Ky | armoni um
conpounds dndTh RQ’G'P gtabilirrie agdedin an AMOYRYIESYIERIIA PERVERY %ﬁ%vatt@n fhe

preceding cl ?ih@éhﬁﬁﬁ@lrﬂhé :pﬁesletn@et ﬁ&{?ﬁél‘ﬂ |Silrﬂ?ismglydﬁ1&sl Heeh bR psibleom t he
group consistjn nmonoa rime ampni_um
nonoal ky! di metng‘F ‘E'J‘L:'h%'}ﬂ OrTBRfs SlIRgees 'a|°81“R9?"fPéﬁﬂ?F°f@BHf5%Hﬁdeveé'H8" et ernary

gl uconates. 1fb pr&vn@@w@aeﬁtlbamnanwdmwsmm both to potet thel quabtbiotideo 6 wherein |

the biocide is sel ect fromthe c i_ng _of C 22 di net hyl
benzyl ammnlﬁ fgagth’f’ ] t%theénéy elf!ngéo g“’?%?h‘ q%gf bﬁ%%fo%)'/ anmoni um
chl ori de amd deactu@ttﬁn-by@n%dldmbkglIprmielmﬁte]y'!t!dlamabm thmeokyroe).and:alsbto A

b1 ot de. i 5 a BeRyst B8 sheyfi gt oing i Ailied o) Byt 2i il JeRalp L T
PCT/ AU01/ oossmrf@e:eﬁﬁbg qgat (9myltrzmrotempamgpsswmwsmy prategtingposi ti on
according to gy Yorifie Ofrhébﬁiyﬁ?s%éﬂoﬂgxm B& ProtdtititleRgyiféd ofdeldciacy of the

guat emary bi OCI protecte an "activity protector” selected fromthe

group consi st frAg cgroohytiager e§tteéﬂ§ieﬁs| hydrages, a"é’l'?f?ﬁé’"%*@é?ﬁﬁ' Fatelagesy st ems”

‘mcelle oy mMmidses, é”mﬂiaé‘éseéemu@eds |p8ﬂixf@lh§é§ fvertdded, SRNMAE RS to@@fhel‘: hereof . s
14. A conposition accordi

er ei efficacy of
the quat ernar V‘Bl“&ﬁt}’@éth%’e‘% %ﬁ@ﬁ%a%r%?aﬁ??e'sé’f’er}%‘?cg aBﬁ?iﬂ&’?\ﬂ B¥ilizers and
stabilizer enhyrEgiréfeféd.ected fromthe group consisting of boron conpounds,
pol yols, formates, calciumions, polyfunctional am no conpounds,
phosphat es, citrates, sul phates and sequestering agents. io 15. A
conposi tion adudaglantg to the preceding claimwherein a stabilizer is
selectedfr m r r -, neta-, or
pyr obor at e? cll'p g %E?r%;e!tn%c’dﬁ@%hg%ﬂﬁé ﬂ‘%’é@tﬂlaggri"rfgg%gﬁ ‘Bl-éé@hp -hﬁe pr ecedi ng
cl ai m wherein sarfmt@rﬂus a pon- nqnmurfaetsnt@ml| lUﬁ‘l'ltgéiymi@‘GF@ﬂ! at It e pelectad
conposi tion a%ﬂ{déelkclﬂguaftéa eﬁé@iom&r%me(ﬂﬁat%b@h&meme%rdﬁkmﬁ'ésfaqu of the

guat er nary bi oci a’ boron conpound further including a
pol yol havi @hwrs(ﬁml@!ar@oetongpalsm/@s alkylaning oxides @Mé@??l”@?f“'accor ding to
the precedi Ng gapBs\Wr8kEkylatbd Bhdtfd) ¥@krs! |ﬁ0l§dﬂ&¢§l@ﬂn$ﬂ}0ﬁhéﬁbﬁeﬁémm

consi sting of ethy Iene gl ycol pyl e Q pro iol,
but yl enegl féol"a"ngﬂetgﬁﬁs °fﬁ"ﬁ‘ﬁﬁ¥’§‘5’|" % 88510?% gWéPﬁP?"PSIper BP[]?c‘g fructose
and | act ose. kﬁeneﬁmm@ut mae aﬂachmabmmymwom ic Wmfeanaetﬁm|3po| yol is

crythr i tol | gIRRBEE S AkCuTaR] Rolopt i6ias 28 Wed & ctniSie bk

and/or propylene oxide per molecule

30 The'alkoxylated alcohois 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.



~Nl E~S~i-~l 3 ~W-~ ~I ~s' ~/ Al't PCT/ AU01/ 00381 Received 20 February 2002 ]ﬁ
SEP 2004 20. A conposition according to claim13 wherein the biodi HabtP 04
ef ficacy owobvhmsaquat ernary biocide is protected by a mcTabd@oishm sci bl e
solvent. 21. A conposition accordi ng_dg) t he preceding clai mwherein the
mcelle immscible solvent is selected fromthe group consisting of C1 - C
6 al kanol s, Ofamine @idpsdireused these may ba moppiignaLheing dLehort deifer s, al kyl ene

glycol al ky elkgfﬁglﬁmlr@)éﬁééésand%ﬁﬁbéfeﬁﬁuylﬁieﬁro@bﬂ%oxﬁlﬁtéﬁra&t@&m’}i@sm xtures
t her eof . osition accord &Pt 0 .cl rein the sol vent

i ncl udes d| (i@ua’bwm@x@eyemw%@ﬁ Py aWﬁ" €23. A conposition
according to claim4 wherein the ' act|V| ty protector” to conprises boron
ions. 24. A conpositi o acc cl rt | I udi ng DPM
25 A compds| FRORABONACHE RS Binpean & 3 Rprabiie Smp SR rar it | nel ua ng
a non ionic sysif Rfjodal andZﬁllIty‘blmlyrbem the cangecd fodi h@5%do 40% obite of clains 4
to 25 being a_shelf stable ' LS| C nposi tion
cont ai ni ng at CPREYaty 'BPFBV’?XE""SM%BE& %é%l’ﬁg%%rénngi%o i ocg'%[e)&?r?ﬁ' %pabl e of
dilution with4® parts of water to 1 part of concentrate, the diluted '
solution exhibiting a MC after 24 hrs in the presence of up to 2% of
tryptone (or the protein equivalent thereof) which is |less than the MC of
a sol uti oniof Tréadmentrwithdbe disinfectant elgacar herain desrsbed eX bRAPIPWEH B¥i de in 20

distilled wat Efertibfs, T ARy afFBHAlitatle didhiziRg @yRem. 27. A
conposi tion a%f:eglr'%t'w%ts@b@égpm 26 ) m/?\ere|¥1 t he ;;raoteease |g Zubtl lisin. 28. A

conposition according to claim26 or 27 when diluted by nore than 20 parts
of water to 1%%99“?&8&1[3%&&; (caﬁnpieﬁs GIPORAIS breaniBeEPE fon@qlited; kai m 26 or 27

when diluted by nore 2s parts oncentrate. AVE~d~
~H-EP | f ERJA%GQUWPMWP)%%‘?"R@&’&E\PS’@%’%{’PH&"%‘%J‘% Sl W %004 30, A
conposi ti ons agawr itk $ovent MHo3pith Graded distndantidn maty de dbyanmmrreerelyatxy 200 parts
of water to 1o.con entrate. 3 g a surgical
i nstrument i ndINGR Mt %‘I%Wgtﬁga%?ther#r%gr@gﬁt ﬁe’? m%%gi{mre@rrent in a solution
according to any one of clainms 4 to 30, and

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



subsequently sterilizing the instrunent. 32. A nethod for cleaning a
surgical instrunment including the steps of imrersing the |nstrunbﬁtSER 204
sol uti on aweerdsag to anyone of clains 4 to 30, and | ecsabseqpsent|y rinsing
with a sterile solvent. .Awu
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All media must be contained in capped glass containers. Where media are stored, the
containers must be sealed tightly or refrigerated.

2.1 Sterile Hard Water

2.1.1 Dissolve 0.304g anhydrous caleium chioride and 0.065g anhydrous
magnesium chloride in glass-distilled water, and make up to one litre.

2.1.2 Dispense into glass containers and sterilize by autoclaving at 121 +1° C
for 15 minutes.

2.2 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 to any lumpy residue remaining
and repeat the creaming and decantation until no residue remains and 500mi of
water has been used.

2.2.2 Shake the contents of the flask vigorously and strain through a 100-mesh
sieve, breaking down any remaining lumps,

22.5 Add 500mi sterile hard water, shake vigorously and adjust the pH to 6.9-
7.1 with 1N Sodium hydroxide.

2.2.4 Transfer 50ml, 100m! or 200ml of the yeast solution into screw-capped
bottles.’

2.2.5 Autoclave at 121° £ 1°C for 135 minutes and allow the autoclave to cool
without releasing pressure. Store cold but not freezing.

2.2.6 Dry two Petri dishes 1o constant weight. Into each, pipette 25ml
of sterilised yeast suspension, and dry to constant weight at 100°C,
Calculate the average solids content of the suspension.

2.2.7 Before use, pipette 25ml of the sterilised yeast suspension into a
beaker. Determine the pH using the glass electrode, and determine the
volume of 1N sodium hydroxide solution needed to adjust the pH to
within the range 6.9 10 7.1.
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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 preduct 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 5g

Adjust the pH to 8.0-8.4 using 1IN Sodium Hydroxide.
Boil for 10 minutes and filter. Cool.

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

2.43 Adjust pHto 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 asepticaily in 10ml amounts inzo sterile capped glass tubes.
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medium. Incubate at 37° + 1°C for 24 = 2 hours.

D

3.2.4 Sub-culture from the medium in 3.2.3 into fresh medium, using an
inoculating loop of 4mm in diameter. Incubate at 37° + 1°C for 24 = 2 hours.

3.2.5 Repeat step 3.2.4 daily. For the test procedure use ornly those cultures
which have been sub-cultured at least 5, and not more thaz 14 times.

3.2.6 Filter test cultures of 2. aeruginosa and §. aureus through sterile
Whatmans No. 4 filter paper.

3.2.7 Centrifuge all 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 n 2 mixture of 4 parts yeast
suspension (prepared as in 2.2) to 6 parts sterile hard water.

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

3.2.8.4 For Option D, resuspend in sterile hard water: dilute twice 1 +
9 in sterile hard water; then add 8m! of the last dilution o 2ml sheep
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3. Temperature
Where azr-condmomng does not maintain test solutions at 21° = 1°C, hold the
containers in which the test is to be carried out in a waterbath at this ternperature.
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
simuitaneously.

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

- 6.2 Start a timing device. Immedxately inoculate disinfectant with 1ml of
culture (prepared in 3.2) and mix by swirling,

6.3 At 8 minutes, subculture one drop (0.02ml + .002ml) into each of 5 tubes
containing 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

unmedxately preceded by vortexing. Surplus sample must be retumned to the
test mix. (See Note D).

6.4 Except where prescribed, at 10 minutes, inoculate disinfectant with a
further Iml of culture, and mix by vortexing,

6.5 Except where prescribed, at 18 minutes, proceed as in 6.3.
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6.5 Mix the contents of all tubes of recovery broth by vortexing. Incubare at
37" = 1°C for 48 = 2 hours.

6.7 Examine for growth and record resuits,

6.8 For each test organism repeat steps 6.1-6.7 on each of 2 subsequent days,
using a Fesh disinfectant dilution and a freshly prepared bacterial suspension.

7. Controls
7.1 Recovery broth contamination

Incubate one uninoculated tube of recovery broth at 37° + 1°C for 48 = 2 hours
and examine for growth. If growth occurs, the test is considered invalid due to
contamination of the recovery broth,

72 Disinfectant contamination

To 1 tube of recovery broth, add 0.02mi of diluted disinfectant. Incubate at
37°%1°C for 48 = 2 hours. If growth occurs, the test is considered invalid.
Growth in 7.2 but not 7.1 indicates contamination of the disinfectant test
solution. :

7.3 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

To 1 tube of recovery broth, add 0.02ml of diluted disinfectant and 1.0mi of
the 107 dilution retained in 3.3. Incubate at 37% + 1°C for 48 + 2 hours, and
examine for growth. Ifno growth occurs, the test is considered invalid.
Growth in 7.3 but not in 7.4 indicates inadequate inactivation of the
disinfactant,

8. Procedure in case of invalid controls

When any control renders the test invalid, the test is to be repeated. Fresh recovery
brota is 10 be used if growth oceurred in control 7.1 or if no growth occurred in
controls 7.3 or 7.4.

Should disinfectant contamination be indicated by control 7.2 on both occasions, the
- disinfectant is 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

{MNote C).
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8. Results

The dilution test passes the test if there is no apparent growth in at least two our of the
five recovery broths specified in 6.3 and no apparent growth in at least two of the five
recovery broths specified in 6.5 on ali three occasions, using all four organisms.

10. References

(D) Kelsey, I.C. and Maurer Isobel, M Pharmaceutical Journal (UK) 213: 528-
550, (1974). :

(2)  Wright Eleanore, S. and Mundy, R.A_ Journal of Bacteriology 80: 279-280,
(1960).

11. Supplementary Notes

A.- For investigational, developmental or comparative purposes, it will be useful to
add 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 corsidered 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
is available as “Nuerient Broth - No. 2" (Oxoid Ltd.).

C.  Where inadequate inactivation is indicated, investigations should be conducted
to find an effective inactivator. Refer Mackinnon, TH.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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Schedule 2

Acceptable Common Names

Descriptive Name

Common Names

Sterilant

Sterilant

Instrument Grade -
high level disinfectant

Instrument grade - High level disinfectant or
High Level Instrument Disinfectant or
Instrumen: Disinfectant - high level or

High Level Instrument Grade Disinfectant or
High Leve] Disinfectant or

Instrument Grade Disinfectant.

Instnurnent Grade - intermediate level
disinfectant

Instrament Grade - intermediate level

disinfectant or

Intermediate Level Inswument grade Disinfectant, or
Imermediate Level Instrument Disinfectant or
Intermediate Level Disinfectant

Instrument Grade -
low level disinfectant

Instrurnen: Grade - low level disinfectant or
Low Level] Instrument Grade Disinfectant, or
Low Level Disinfectant, or

Instrument Grade Disinfectant - low level

Hospital grade disinfectant
(see Surface spray below if primnarily
for use as a spray)

Disinfeczant - hospital grade
Hospital Grade Disinfectant

Household/Commercial grade
disinfectant

{see Surface spray below if primarily
. for use a5 2 spray)

Disinfectant - household grade, or
Disinfectant - commercial grade, or
Household Grade Disinfectant, or
Commercial Grade Disinfectant

Surface spray disinfectant

Surface spray disinfectant - hosphal grade, or Surface
spray disinfectans - household grade, ot
Surface spray disinfectant - cornmercial grade

Antibacterial clothes preparation

Antibacterial (together with a word or words indicating
the nature of the product)

Sanitary fluid

Sanitary fluid

Sanitarv powder

Sanitary powder

Sanitiser

Sanuser, or

Sanitsing Solution, or

Anubactenal (together with a word or words indicazing
the nature of the product)
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1. A method for reducmg the I'ISk to health care workers when cleanlng a

7 tﬁed:ca—l instrument contaminated with an organl_c_load including protem, said |
method comprising the step of treating the contaminated instrument with a liquid
5. compositionlincluding é protease, a mbhoquateméry ammonfum disinfectant L
and an activity protector, the activity protector being of a kind and in a |
cbnbentration selected so .that the liquid f)rovides hospital grade disinfection (as
T ~ herein defined) in the presence of said pfotease and said load.
2. ) A method accord_in’g o cléim 1 further iricluding thé .step' of_st'grilizing the
10 instrurﬁént. . o

3. A method according to claim 1 or claim 2 further including the step of
rinsing the instrument.

4.. A liquid composition for use in cleaning a medlcal instrument

contaminated with an organic load including a protein, said compasition

15 - including:
a protease
Wy ~.a mono quaternary ammonium biocide; and

an activity protectbf of a kind and |n a poncentration selected so that the liguid
provides hospital grade 'd_isinfection (as herein déﬁned) in the presence of said |
20 protease and said load. ) o |
5. A composition according to claim 4 wherein the composition further |
- includes one or more enzymeé selected from the group consisting of protgplytic |
: | eﬁzymes, carbohydrases, esterases, hydrazes, amylaseé, cataiase__s, ,Iipas__es,
amylases, cellula.s_.'es, peroxidase_s, invé_rtasés and mixtures fheréof. |
. '-25- 6. A comp_osition- according to claim 4 or 5 wherein the aétiyity protectoris
or inc]udes a micelle formation fhhibitor; | | | |

AMENDED SHEET
IPEA/AL
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bromine or other halogen. -
io 9. A composition according to any one of claims 4 to 6 wherein the
quaternary biocide is selected from the group consisting of mono-long-alkyl
chain, tri-short 'chain, tétralkyl ammonium compounds; di-iong-chéin, di-short
chain t'etralkyl ammor_iium_ corhpounds and mixtures thereof. |
o, 100 A composition SGC6rding to fhe preceding claim wherein the quaternary
_'15 biocide is selected from the group conS|st1ng of monoalky!tnmethyl ammonium
| salts, monoa!kyldlmethytbenzyl compounds dialtkylbenzyl compounds and
Quatemary gluconates . |
11. A cqmpqsition accordiﬁg to any one of claims 4 to 6 wherein the biocidé B
‘is se_lec_ted from the group consisting .of C8toC22 diméthyl benzyl ammonium
| 20 chloride, C8-C 22 dimetﬁyi ethyl benzyl ammonium chloride and di-C6-C
~ 20 alkyl dimethyl ammonium chloride. B |
12. A composmon accordmg to any one of claims 4 to 6 wherein the |

quaternary b;ocnde is a benzy! dimethyl ammomum hallde
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$0* 10% ) & ()oorate and perborates.
| ' 16. A composition accordi-ng to the preceding claim wherein a stabilizer
~ includes sodium tetraborate.
15 17. A composition according to claim 13 wherein the biocidal efficacy of the
| ;‘;Z} | "quaternary biocide is protected by a boron c'ompc'Jund and further including a
“polyol having from 2 06 hydroxyl groups. |
18. A composition according to the preceding claim wherein the polyol is |
7 seieéted from the group consi_éting of ethylene glycol, propylene glycol 1,2
20 propanediol, bu.tyleneglycol,r giycerbl, mannitol, sorbitol, érythritol, glucose,
fructose and lactose.
19. A composition according to ¢laim 17 wherein the polyol is selected from
~ the group consistihg of glyf:ero_l, mannitol, sorbitol, erythritol, glucoée, fructose

o | and lactose.
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| | 24, A compositionr according to claim 4 or 23 further including DPM.
25. A composition according to any one of claims 4 to 24 further including a
" on fonic surfactant. |
26. A composition according to any one of claims 4 to 25 being a shelf stable
15 liquid disinfectant concentrate composition containing at least 1% by weight of a -
| _ quaternéry bibcide and capable of dilution with 20 parts of water to-1-part-of
‘ ‘-concen.trate, the diluted solution ethbiting a MIC after 24 hrs in the presence of
up to 2% of tryptone (or the protein equivalent _thereof) which is less than th.é
MIC of a solution of the same concentration of the,séme quaternary biocide in
20 distilled water in the presence the safne amount of the protein. |
27. A ¢ompositidn accbr_ding to claim 26 wherein the protease is subﬁlisih.
28. A .comp.o'sition according to claim 26 or 27 when diluted by fnore than 20 - |
- parts of water to 1 of concentrate. | |
.29.' A composztlon according to clalm 26 or 27 when dlluted by more than 100

25 parts of water to 1 of concentrate.
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30. A composition according to _cllaim 26 or 27 when diluted by more than 200

parts of water t0 1 of concentrate.
31 A method for cleaning a surgical instrument includinig the steps of

- immersing the instrument in a solution according to any one of claims 4 to 30,

and

subsequently sterilizing the instrumehf.

32. A method for cleaning a surgical instrument including the steps of -

immersing the instrument in a solution according to any one of claims 4 to 30,
and.

subsequently rinsing with a sterile solvent.
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