1 | NSTRUMENT CLEANER FI ELD OF THE | NVENTI ON 5 The reprocessi ng of
instrunments in the clinical environnment presents many chall enges.

| nstruments nust be assuredly clean, sterile and safe for re-use w thout
risk of cross-infection to patients hnd staff. Dental instrunents in
particular are liable to becone fouled in use with an insoluble matrix
which is particularly difficult to 10renove thereby negating cl eanliness,
sterility and safety. The present invention provides a conposition and

met hod for cleaning such i nsINSTRUMENT THEANERNti on is described primarily
inrelation to dental instruments but is not limted to such and is
suitable for cleaning other instrunents fouled with simlarly intractable
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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
30 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
35 private. Gazzetta Ufficiale Repubblica Italiana 1990; 235:78e80) require the

immediate decontamination of instruments that were in contact with blood as a



requi renents for the cleaning steps of instrunent reprocessing. O

particul ar relevance to Dental clinicians is the requirenent that
endodontic tools be single use, unless a validated cl eaning nmethod IS used.
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30  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 AS4815:20086, scrubbing utensils must be non-abrasive (with the
apparent exception of wire brushes for cleaning dental burs). Neither brushing, nor
35  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



Several Cccupational Health and Safety ("OH&S") issues relating to staff
arise during instrunent reprocessing. Standards warn agai nst the fornmation
of aerosols and the 35exposure of staff to cleaning agents (AS4815:2006)
suggesting that manual scrubbing of isstruments is best m nimsed or
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Several Occupational Health and Safety (‘OH&S”) issues relating to staff arise during
instrument reprocessing. Standards warn against the formation of aerosois and the
35  exposure of staff to cleaning agents (AS4815:2006) suggesting that manual

scrubbing of instruments is best minimised or eliminated. The present inventors



15t hat consi deration should be given to treating endodontic instrunents as
single use". In summary, Dental instrunents are expensive and not
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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

ne
35 area in dental offices.
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cl eani ng ;ol ution applied her means. According T hird aspect
the i nventy 3 sigritratio c%’??ﬂﬁfsﬂr‘fti"%'ﬁs&é&%?@ﬁmgeﬂtﬂ'eﬁwﬁthfq 'Fl!ﬂ‘bﬂffagpect further

conpri si nguyieal MstriPERtsRKPERAIRIRSse Ndieab48TS 6f Bs8d hiA8d RS sHiliAatioR okhe EC

nunber cl saﬂcgltlon gf enzynes. Hydrol ases can be further classified into
sever al 43 YEich sy 'Eﬂ'%ﬂBﬁSt?H%prMﬁd%aWtl’ﬁa@arﬁelﬂredwhm alpjofilpamatrix: est er

bondszs es Wmnom@ieﬂﬂﬁéé by a&asméldmeeﬂz%esn%%tmém@%@ orRii@ephat ase) EC
ycosi de hydrol ase) EC 3. 3:

sugar osyl ases/ DNA cosyl ases
et her bonél'ﬁ agfgﬁ%?B'ti% a ‘T:ﬂs‘ﬁ'ldﬁblé"cg S gﬁ"ﬂ?"éﬁ@ Sy raciise 8klpng 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.

30 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.
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OBJECT OF THE INVENTION

35

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.



EC 3.5: carbon-nitrogen bonds, other than peptide bonds EC 3.6: acid
anhydri des (acid anhydri de hydrol ases, including helicases and GIPase) EC
3.7: carbon-carbon bonds 20EC 3.8: halide bonds EC 3.9:
phosphorus-nitrogen bonds EC 3.10: sal fur-nitrogen bonds EC 3. 11:

car bon- phosphorus bonds EC 3.12: sulfur-sul fur bonds 25EC 3. 13:
carbon-sul fur bonds According to a fourth aspect the invention provides a
conposi tion according to any one of the preceding aspects further

conpri si ngVieyer partigula bbbrienarc eijestired . thg Opresentdinngntion & fordvide aspreeéd t he
et & n RosiERs 2O TRARLS 3 AEEANG BnbP Y e ndfindiE CE6) 19
aspects capa e o eavin ect1 ous proteins i nto Aohhf i ous
pepti des. aspegiplly mbféurnmtemgmcaﬂe soiked Vatftmahnlges the invention is herein
descriBed primarily with 35 respect to the use of phenoxyethanol as the
phenoxyal cohol other phenoxyal cohol s such as the phenoxy nethanol or
propanol d¢nlesnther ceriextnclear sﬁqUL@mtf@hmeﬁoﬂmoum;bUbﬁIeUMrlpm\eamkyhe

di - al cohol $ipaY tHeewsiiR! @ ,ed,.mThenp,hemw HAHR B3 Be Qn

LI IO Y III\ GIU LU uae\.t\)l lauucu Iﬁ an

substituents. Those skilled in the art wll be ermne suitable
phenoxy al '&@%Y%Swesﬁsrﬁﬂpés@kﬁ%aﬂ enshusiveas @dhatMlMe ﬁh@set: gt i tngahan éhen.

Accor di ng defs@ ofiindidbi r?gffbﬁpﬁotthﬂﬁe& grention provides a nethod for cleaning a
soi | ed 5nedi cal or i nstrument conprising the step of exposing the
soil tl® a solution accor ding to any of the preceding aspects BRI EF

DESCRI PTI @RIEF shHATENMENT NSISiNvENDMr e 1 is a graph showing the effect of
di l uted conpositrons o € prese i nvention in reducing the concentration
of Bacterial population of Pseudononas aerugi nosa ATCCl15442 over tine in

conpar i SO'AdeFdh&ﬂo'é‘ﬁr@ﬂaéﬁEﬂ‘tﬁé Hv@]ﬁﬁgéﬂf}oﬁaééf Q%Bhn ofi lm?ElePﬁlﬂﬂH%tdf’cal 15Fi gure

2 is a graph showi ng the effect o uted co SItIOI’lS 0 resent
i nvent i on 9relep@hinsirwgents compreias i camiination aS‘PrgEﬁW @b@@@@smlp@llys ATCC 6568

over tjisme éf@anbﬁPQlc%&l@el@thH%ﬁ%ﬂ%{ @éhe SO Opﬂdé{qﬂédlﬁgﬁ' eaner

product's. (%ure is a graph show n uted conpositions
of the pr YN ofdhe genpewiien. ﬂ“er@mi@*)hﬁc isc@irfceanceatration befowshe €ococcus

Ut an_Overof Wi dted PRIAAY SRANM i Whirnale GBIk PRbPRYDByRIRUTR [ 0 cf eaner

products. %I is a photograp bur after treatnment with Enpower at 2

di I ution GFEHHVEDE Tfuas &f @QrQWC%T@F'M & BrasidesIopads arrUgiipsatd G t he

i nstrument15429) tbifg Idast § 530 EHceRN AR WithWM Rgushat Fornul ation B at the same
dilutign rate as Enpower conpletely renoves all visible soil. Fig 6

shows he results of the cleaning efficacy test conducted with reference to
t abl e 301.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 Pseudomonads

aeruginosa (ATCC 15442), wherein the composition is effective to reduce a 6 log
25  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

30 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.

35 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



Fig 7 is a Wstern Blot of PrP-res prion protein (MOOO strain) after
exposing to Fornulation 2. The intensity of the PrP-res signal is reduced
by the all the dilutions tested. 10 BEST METHOD OF PERFORM NG THE

| NVENTI ON The invention will nowbe nore particularly described by way
of exanple only with 5reference to specific exanples. As described earlier,

st andar ds é dﬂﬂﬁéﬁt@%ﬂeaccﬁﬁ@nét]% Hggf{écgg?%%?ﬁ?é Qgixqélgag&'ecggg%é ul.t rasoni c bath

cl eaning solution at dally or erval o|r'voétl y. Gven the
i nevi t abl eStapiyiguoesuspy allleasta Zlpg abncehtBtiyn within driionet i on of used ul trasonic
10cl eani ng solution, a challenge test was devel oped to conpare the
antimcrobial efficacy of conpositions according to the invention with

mar ket | eddiprejerseshgrobodiments the selected phemakyhloohd lispirdnogyetbanich bnd it r unent s.

Th hal | j e [ ' with
o gani o ar TP gaca Be Ry ERTTBnah 2008 Bk, ARTHER By HERS B
accor di ng 3%PQ0won, v astabihcongentatedotFedadfondiitioh dwy dtdeeast M@O:HI ock co-
pol ymer non-ionic surfactant) 7.0 Borax 0.8 Propyl ene glycol 9.2

Phannxrt hannl 8.6 Subtilisin Savinase 16L 7.3 Anyl ase Termanyl 300L 1.3
Per f ume 0.Htheyte, whenexysthanol has been used as a fungicide or biostat. As such, it has

been used at a concentration of 15,000ppm, slightly exceeding its Minimum Inhibitory
10 Concentration (“MIC”) against a resistant bacteria, Staphylococcus aureus (ATCC
6538) of 10,000ppm. MIC in microbiology is defined as “the lowest concentration of
an antimicrobial that will inhibit the visible growth of a microorganism after overnight
incubation”. When present at less than the MIC, phenoxyalcohol will not prevent the
multiplication of microorganisms. It is generally accepted that the range of MIC’s for
15  phenoxyethanol ranges from 2,500ppm against Aspergillus niger (ATCC 16404) to
10,000ppm against Staphylococci. (Phenoxetol A Universal Solution. Clariant)

According to a second aspect the invention provides a composition according to the
first aspect comprising a concentrate including a protease and a biostatically effective
20  phenoxyalcohol in a concentration 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.
25
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.

30  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 enabies instruments to be cleaned in an uitrasonic bath to a

35  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



to 100 pH = 8.5 11 Formul ation B according to the invention exenplifies a
formul ation for use by dental technicians: WW % Sodi um salt of dodecyl
benzene sulphonic acid 11.5 I-W CIAfin |..1.0 Propylene glycol 4.2
Phenoxyet hanol 7.3 Subtilisin Savinasg 16L 7.3 Lipase Lipolase 100L 0.1

Cel l ul ase Carezyne 4500L 0.08 Anyl ase Termanyl 300L 1.3 Perfune 0.1 Dye

0.0048 Wat fdt limited to use in ultrasonic baths and the composition is effective when used as a
soak or cleaning solution applied by other means.

According to a third aspect the invention provides a composition according to the first
5 aspect further comprising one or more hydrolases.

w

sEC3inth

o
s 1 ie

=
[y

o
J
3
3

(Hydrolases are classified

s
Hydrolases can be further classified into several subclasses, based upon the bonds

they act upon:
10
. EC 3.1: ester bonds (esterases: nucleases, phosphodiesterases, lipase,
phosphatase)

. EC 3.2: sugars (glycosylases/DNA glycosylases, glycoside hydrolase)
. EC 3.3: ether bonds
15 o EC 3.4: peptide bonds (Proteases/peptidases)

. EC 3.5: carbon-nitrogen bonds, other than peptide bonds

. EC 3.6: acid anhydrides (acid anhydride hydrolases, including helicases and
GTPase)

. EC 3.7: carbon-carbon bonds

20 . EC 3.8: halide bonds
. EC 3.9: phosphorus-nitrogen bonds
. EC 3.10: sulfur-nitrogen bonds
. EC 3.11: carbon-phosphorus bonds
. EC 3.12: sulfur-sulfur bonds

25 . 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.

30 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.

| N |

d that although the invention is herein described primarily with

It will be understo
35  respect to the use of phenoxyethanol as the phenoxyalcohol other phenoxyalcohols
such as the phenoxy methanol or propanol or longer chain substituent alcohals may

be used. Phenoxy di-alcohols may be employed. The phenoxy group may have



to 100 pH = 8.5 S5Exanples A & B were conpared with four market |eaders in
the field of cleaning of dental instrunents. These are Enpower TM (Kerr);
Endozi nre TM AW Pl us (Ruhof); Bi osonicTm (Coltene) and C dezyneTM (Johnson
&Johnson). The cleaners (Table 1) were diluted 1:100 in 100ppm AOAC hard
wat er. An organic 10l oad was added, consisting of 5% w w Yeast extract

(prepared 5 e 5% W w. i brinated
horse bl ooﬂﬁ?cx bsﬁ@@n gﬁn%@{édmﬁef A*H@p@% qil'l %)odeteeraldf’eyw'tl?gferﬁ,u@f’ﬂxyand
al bum n 10Rteohcdg b)qampb @fpedment ipsed apan thentenehing hereimul at ed with 0. 1l of
respective bacterial inocula (approx. 108CFU/ nlL) (Table 2). 15Sanples were
i ncubated at 401C for 24 hours. For each of the first 8 hours, a 10 mnute

soni cat i on\eeesdingita usisi. aspedt theainpentionmroddesa metitcedoatledningla siland 24 hour

time pagint neutraliser (5%
W w Taen B8 s aEERgs it cBhpiKE I € B SRR dic ol e AR ne

(Si gma) arﬁFCGrCG%WaV\\V obtigi Riesedifigoaplepisat e (Si gma)). Neutral i sed sanple was
vortexed, serially 20diluted with Saline solution and quantified on
Tryptone So 0x0| d). Pl ates were incubated for 48 hours at 371C. 12
Table 1 NG 2N HE AVNG®Hi ry 1 Test fornul ation A according
to invention 2 Test for rrul atl on 13 according to invention

10 Figure 1 is a graph showing the effect of diluted compositions of the present
invention in reducing the concentration of Bacterial population of Pseudomonas
aeruginosa ATCC15442 over time in comparison with diluted market leading
enzymatic cleaner products.

15 Figure 2 is a graph showing the effect of diluted compositions of the present
invention in reducing the concentration of Staphylcoccus aureus ATCC 6568 over

time in comparison with diluted market leading enzymatic cleaner products.

Figure 3 is a graph showing the effect of diluted compositions of the present
20 invention in reducing the concentration of Streptococcus mutan over time in

comparison with diluted market leading enzymatic cleaner products.

Fig 4 is a photograph of a bur after treatment with Empower at a dilution of 1:100 with

L Y R R VLT

clearly visible debris on the surface of the instrument.

25
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
30 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.

35



EnPower Kerr 2106510 11/2007 | e Endozi me AW Pl us Ruhof 2008 5 Bi osonic
Coltene 6326 10/2008 6 Ci dezyne J&) 71076 04/2008 Table 2 Bacteria ATCC
Pseudononas aerugi nosa 15442 St aphyl ococcus aureus o ,

10

BEST METHOD OF PERFORMING THE INVENTION

The invention will now be more particularly described by way of example only with

5  reference to specific examples.

. , , _
As described earlier, standard recommen
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ultrasonic bath cleaning solution at daily or half-daily intervals, respectively. Given
the inevitable and proven (Miller et al, 1993) contamination of used ultrasonic

10 cleaning solution, a challenge test was developed to compare the antimicrobial
efficacy of compositions according to the invention with market leading compositions
hitherto used for cleaning dental instruments. The challenge involved three common

strains of bacteria, together with organic and inorganic load.

15 Materials and Methods.

Formulation A according to the invention

WtWit%
Teric 168 (low foaming block co- 7.0
polymer non-ionic surfactant)
Borax
Propylene glycol
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

20



6538 Streptococcus nutan The above bacteria are recogni sed as chal | engi ng
veget ati ve gram negative and gram positive bacteria. They are resistant
organi sns which are conparatively difficult to kill. 10Results The results
are shown in table 3a, 3b, 3c and appeanded figs 1, 2, 3 respectively. 13
Tabl e 3a Change in Bacterial population of Pseudononas aerugi nosa ATCCl15442
after exposing to diluted enzymatic cl eaners. conposition Concentration
CFUmM after time O hrs 1 hr 4 hr 6 hrs 24 hrs Fornul ati on A 2. 94E+06

3. 00E+05 FaumiaipmB ggrenting t¢ therpgeriomenentilifies B RmouEH@tor ugoE FO5

1. S0E+03 4t dAniian@E+02

WHtWt%
Sodium salt of dodecyl benzene 11.5
sulphonic acid
Borax 0.8
Propylene glycol 4.2
Phenoxyethanol 7.3
Subtilisin Savinase 16L 7.3
Lipase Lipolase 100L 0.1
Cellulase Carezyme 4500L 0.08
Amylase Termamyl 300L . 1.3
Perfume 0.1
Dye 0.0048
Water ' to 100
pH=8.5

5 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).

10 load was added, consisting of 5% w/w Yeast extract (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 (aliguots of each preparation were
inoculated with 0.1mL of respective bacterial inocula (approx. 10° CFU/mL) (Table 2).

15  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% wiw Sodium thiosulphate (Sigma)). Neutralised sample was vortexed, seriaily

20 diluted with Saline solution and quantified on Tryptone Soya Agar (Oxoid). Plates
were incubated for 48 hours at 37+1°C.



EnPower 2. 94E+06 1. 17E+07 1. 83E+08 8. 20E+07 1. 70E+09 Endozi ne AW Pl us

2. 94E+06 8. 40E+06 5. 80E+07 5. 22E+07 6. O0E+09 Bi osoni ¢ 2. 94E+06 6. 80E+06
1. 13E+08 5. 00E+07 5. 10E+09 ririrwnp 9. 94F+06 4. 60R+06 1.06F+07 1. 35E+07
1. 44E+09 Control 1 Protease only 2.94H206 3. 69E+08 2. 06E+09 3. 80E+09
1.46E+11

Table 1
No. Name Manufacturer | Batch# | Expiry
1 Test formulation
A according to
invention
2 Test formulation
B according to
invention
EmPower Kerr 2106510 11/2007
Endozime AW Ruhof 2008
Plus
Biosonic Coltene 6326 10/2008
Cidezyme J&J 71076 04/2008
Table 2
Bacteria ATCC
Pseudomonas aeruginosa 15442
Staphylococcus aureus 6538
Streptococcus mutan

5
The above bacteria are recognised as challenging vegetative gram negative and
gram positive bacteria. They are resistant organisms which are comparatively difficult
to kill.
10  Results

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



Control 2 phenoxyet hanol 2.94E+06 4. 11E+07 1.55E+08 8. 34E+09 9. 03E+10
STABLE 3b Changes in the Bacterial population of Staphylococcus aureus
(ATCC 6538) after exposure to diluted enzymatic cl eaners_conposition _
Concentration CFU m after tine O hrs 1 hr 4 hrs 6 hrs 24 hrs formnul ation
A 4. 21E+07 9. 01E+05 6. 23E+02 2. 10E+00 1. 25E+00 fornul ation B 4. 21E+07

3. 26E+05 9. 17E+01 1. OOE+00 1. OOE+00 EnPower

Table 3a Change in Bacterial population of Pseudomonas aeruginosa ATCC15442

after exposing to diluted enzymatic cleaners.

compaosition Concentration CFU/mI after time

0 hrs 1 hr 4 hr 6 hrs 24 hrs
Formulation A 2.94E+06 | 3.00E+05| 7.30E+04 | 2.00E+03 5.62E+02
Formulation B 2.94E+06 | 7.60E+05| 1.50E+03| 4.00E+02 2.30E+02
EmPower 2.94E+06 | 1.17E+07 | 1.83E+08| 8.20E+07 1.70E+09
Endozime AW
Plus 2.94E+06 | 8.40E+06 | 5.80E+07 | 5.22E+07 6.00E+09
Biosonic 2.94E+06 | 6.80E+06 | 1.13E+08| 5.00E+07 5.10E+09
Cidezyme 2.94E+06 | 4.60E+06 | 1.06E+07 | 1.35E+07 1.44E+09
Control1
Protease only 2.94E+06 | 3.69E+08 | 2.06E+09| 3.80E+09 1.46E+11
Control 2
phenoxyethanol | 2.94E+06 | 4.11E+07 | 1.55E+08| 8.34E+09 9.03E+10

5  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 1 hr 4 hrs 6 hrs 24 hrs
formulaton 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 4.21E+07 | 1.12E+07 | 8.86E+04 | 1.10E+04 | 6.77E+03
Endozime AW | 421E+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




4. 21E+07 1. 12E+07 8. 86E+04 1. 10E+04 6. 77E+03 Endozi ne AW Pl us 4. 21E+07

2. 95E+07 2. 03E+07 4. 16E+06 2. 96E+06 Bi osonic 4. 21E+07 3. 01E+06 1. 30E+08
1. O5E+08 2. 82E+08 Ci dezyne 4.21E+07 4. 74E+05 2. 39E+05 4. 06E+04 5. 89E+02
Pr ot ease Savi nase 4. 21E+07 1.58E+08 M1426E+08 2. 00E+08 7. 94E+07

TABLE 3¢ Change in Bacterial population of Streptococcus mutan after exposing to
diluted enzymatic cleaners

composition Concentration CFU/m| after time .
0 hrs 1hr 4 hrs 6 hrs 24 hrs

Formulation A 1.40E+07 | 1.80E+06 | 5.50E+03 | 3.20E+03 | 1.00E+00
Formulation B 1.40E+07 | 7.90E+06 | 8.00E+04 | 3.59E+03 | 9.00E+01
EmPower 1.40E+07 | 1.05E+07 | 9.90E+06 | 7.60E+06 | 6.80E+03
Endozyme AW | 1.40E+07 | 2.89E+06 | 1.06E+05 | 3.46E+04 | 1.00E+Q0
Biosonic 1.40E+07 | 1.00E+00 | 1.00E+00 | 1.00E+00 | 1.00E+00
Cidezyme 1.40E+07 | 1.00E+07 | 1.13E+07 | 1.00E+07 | 8.63E+06
Control 1

Protease

Savinase 1.40E+07 | 3.65E+07 | 2.00E+06 | 1.60E+06 | 1.16E+06
Control 2

Phenoxyethanol | 1.40E+07 | 5.10E+07 | 9.00E+06 | 7.30E+06 | 1.30E+0Q7

5 Asshownin fig 1, in the case of Pseudomonas aeruginosa (ATCC 15442), the initial
concentration was 6 log. By the end of the first hour compositions 3 to 6 had
increased concentrations of microorganisms. Thereafter the concentration of
organisms continued to increase for 4hours and was substantially greater after 24hrs.
in contrast both Formulations A and B according to the invention showed a 2 log

fu—y
e}

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.

15 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.

20

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



Phenoxyet hanol 4.21E+07 3. 50E+08 6. 04E+07 4.98E+05 6. 00E+06 14 TABLE 3c
Change in Bacterial popul ation of Streptococcus nutan after exposing to
di luted enzynmatic cl eaners conposition Concentration CFU/ ml after time O
hrs 1 hr 4 hrs 6 hrs 24 hrs Fornul atisn A 1. 40E+07 1. 80E+06 5. 50E+03

3. 20E+03 1. 00E+00 Fornul ation 13 1 .40E+07 7.90E+06 8. 00E+04 : 3. 59E+03

9. 00E+01 %ﬁmbs and are the most resistant gram negative bacteria that are present in the
potable water supply used to dilute cleaners. Staphylococcus aureus and
Pseudomonas aeruginosa strains used in this study are routinely used to challenge
hospital disinfectants (AOAC test methods) as they are the most resistant gram

5 positive and gram negative bacteria, respectively.
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cleaning bath are ideal for bacterial growth — a dark, ~40°C environment with ample
nutrients present as cleaned from soiled instruments. The majority of the products

10 tested did not inhibit the growth of bacteria, with the bacterial population reaching log
10-log11 cfu/ml levels.

It should also be noted that in many clinics, instrument brushing is performed after a
pre-soak in the ultrasonic bath. The contaminated aerosol and droplets spread during

15  such a procedure creates a significant OHS/infection risk.

The instrument reprocessing 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.

20
Cleaning Efficacy

Initial Screening Test ~ Cleaning Efficacy of Leading Products

25 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.

30
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 diiuted Product soiution was dispensed into a
35  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



1. 40E+07 1. 05E+07 9. 90E+06 7. 60E+06 6. 80E+03 Endozyne AW 1. 40E+07 2. 89E+06
1. 06E+05 3. 46E+04 1. 0O0E+00 Bi osonic 1.40E+07 1.00E+00 1. 00E+00 1. 00E+00

1. 0O0OE+00 Cidezyne 1.40E+07 1.00E+07 1.13E+07 1.00E+07 8.63E+06 Control 1
Pr ot ease Savi nase 1.40E+07 3. 65E+07 2,600E+06 1. 60E+06 1. 16E+06 Control 2
Phenoxyet hanol

was placed in each beaker so that it stood upright against the wall of the beaker. A
countdown timer started at 10 minutes.

After 10 minutes, the Browne STF square was removed from the beaker, carefully
5  rinsed by submerging in clean water with minimal agitation, and placed on a dry,
white paper towel for drying and photography.

The effectiveness of the cleaning product was measured as a function of the
proportion of red surrogate soil removed.
10

Results

Only Formulations A and B demonstrated an ability to completely remove the soil

from the strip. Cidezyme (Johnson & Johnson) and EmPower (Kerr) also showed
15  some effect, however it is apparent that of the seven products trialled, Formulation B

alone was capable of removing a difficult surrogate medical soil challenge through

the effectiveness of its formulation. The varying performance of the six other

products indicates a reliance on mechanical cleaning forces (such as manual or

ultrasonic “scrubbing”). Biosonic showed cleaning efficacy worse than water, alone.
20

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

25  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

30  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 selecied as representative of the worst case instrument surface.
35 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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Product s 7 albumin %o Wiw

1% mucin 10% wiw
Synthetic broth 68% wiw
25  Solvent Blue #36 2%w/w

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

penetration into the bur crevices.

30  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.

35  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.



25A standardi sed soil test was used to screen the test products for
cleaning efficacy, without the benefit of U trasonic energy. Browne STF
"Load Check" test strips (Al bert Browne Ltd., UK) are accepted as a
reproduci bl e and rigorous validation 8est for hospital washers. They
consi st of a surrogate soil, including two types of protein, one
carbohydrate and one lipid. 30 Materials and Methods Si x instrunent

cl eaners (Table 1) were diluted 1:100 in 100ppm synthetic AQAC hard water,
at 401C. 1'@HM4of each diluted Product solution was dispensed into a 35

separate @é}].,] I ass beak B, STR En‘ﬁ%\'n' Check—nghgators—werepr epar ed
by cutting eac emster in Jg?@%o yield two n%kr?chi ng E%ﬁ%‘g STE squares.
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a dry, w g:ﬁin@ﬁ%ﬁiﬂ‘%b ) ,é:il ying—and w,hptvgl—olphyﬁ heseffectiveness of
the cleaning product was [reasured as a|function of the proportion of|red
sur r ogat ¢ dEmondlipved. 10 Results Only Formul ati ons A and B denonst at ed
an abili t ptet ey pyethe——soifls LGromthe—strips&dezyre—(3ohnson
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capabl e of, femoving a difficult surroge#t e nedi cal soil chall enge thrPugh
the effegtiveness of its formulation. The varying performance of the| six
ot her pr oduvtnsonivatioat es a10 &)i ance onér&e(éhani cal cleani(Bg forces (such as
manual of Lc.scrubbing”). Biosonic showed cl eani ng efficacy] worse
t han wat =1kng{%%@ghcg8ur§‘br 5t - case soil c¢onparison. EnPiwer and Fornuljation B
Havi ng determ ned that Formul ation B passed the initial screening test for
cl eani ng g‘% ¢dn and deciding that EnPower was the "best of the rest”, a
wor st case scenario - particular to the dental environnent - was devi sed.
A "wor®t case" scenario needed to take into account both the substrate, and
the soil j | . J Y ifficul. nt al
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anal ysi s & clepe spil, med sith thee assidannedfiviirasowed, & oJraulalinrdB leftiso vieipleswdnt at i ve

or 1 hep WO fheGBESMMBAGLHIRYilufsH. f BSBower 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

15 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 phenoxyethanol are
20  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
25  perfumes and dyes may be added. Those skilled in the art will recoghise that the



17 protocols as they present a sinpler cutting surface free of small

occl usi ons and crevi ces. Endodontic files have simlarly been reported
as difficult to clean. However, it was 5found that the shape of the file
and use of stainless steel (a hydrophiolic surface) presented a
significantly | esser challenge to cleaning processes than dianond burs. The
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Sol vent BIPEn #BBLIPaL aeenissiiity fiostasvicy-sies) nzafjofilemssits: eontgmnated méthel y 600
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Empower were tested in an ultrasonic bath at’ various dilution rates agai nst
di amoAB and carbon steel burs, as shown in Table 4. Controls were sonicated

in 40C poth MicY&yr&h-of R@%'b‘?‘éiﬁblo%é%ﬁat@lo%ﬂﬂ%é- R Ofsfafé ab%%ig)ég\%d%&% each

treat nent was qual | tativel Y assay .on_a sca . ]
conpl et e WoJUaTolien el HI 0Qeiluiesl fognulatioroB ahB0Gp piget isumarisedrtheatsulisrof

par ent hes@se axgiifiet. e\flerrﬁgmgaﬁﬁaeéur%@%&dof ent§mialh&ethet BFHIRN

Formul ati on B Enpower Wat _ _
protein (100:1) the concentration of prion protein has decreased by at least 2.5 log.

15  Since the practical ratio of the enzymatic detergent to prion protein is at least
10,000:1 one can expect proportional increase in cleaving rate of the infectious prion
protein and complete removal of prion infectivity when medical instruments are

treated with formulation B at recommended dilution rates and temperatures.



5 mn sonication at 1:50 carbon steel burs 10 (6) 9 (6) 6 (3) 5 mn

soni cation 1:50 dianond burs 10 (6) 7 /02\ , w, r PINO kO 5 mn

soni cation at 1:100 carbon steel burs 10 (3) 7 (3) 5 (3) 5 min sonication
1: 100 di anond burs 10 (5) 8 (4) 5 (3) 2®i scussion 5 Having denpbnstrated the
superiority of Formulation Bin ternms of "fornulation based" cl eaning

efficacy,_ it was conpared against its rest rival (aggregated across both
the anti nminegaimsg 5%%"&"@%%!%5“?%3{%?3 NBer. When tested against a very
difficult to clean soil, and with the assistance of ultrasound, Fornul ation

Bleft no visiple soil 10at the recomrended use dil ution, Enpower was
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under these conditi og,s instruments were visually clean after sonicating in
For rmul at i SGRCEM@IPLMERN T ABGS-f or 2 minutes. Al though in the compositions

di scussed above the protease and phenoxyet hanol are 20present in equal
Simlar result? have

proportiagns the proportions may vary consi derably.
beon obt & ned APEPISIIoNdST OFa b PRECE T SRERD RS EY RGNS ROBT e GBm Tt o 1 2.
The pr ef afiiceginfaroiehed hoda eRBIAACAR e¥ebiivel pHeBoRf alesiy BRScesifeBsucAnhany| ase,
a lipolase, andﬁgossLbI% a Cel/JI;lj‘lél ase. rat heé t han rreLceI% .one protease. For
pr ef er enc 2B SALELAILYPR oliesombinatiph| e BRFRAXKALONG 1§ AL? HREENHATGNs 4
det er gentpeldWpthedMi@ df\the selected phenoxy alcohol against Pseudomonas aeruginosa (ATCC

15442), and wherein the combination is nevertheless effective to reduce a 6 log

concentration of Pseudomonas aeruginosa (ATCC 15442) by at least a 1 log

concentration within 4 hours.

3. A composition according to claim 1 or claim 2 wherein the combination is effective
to reduce a six log concentration of pseudomonads 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 claim 1 wherein phenoxy alcohol is present at
between 7.3% wt/wt% and 8.6 wt/wi%.

8. A composition according to claim 1 wherein protease is present at 7.3 wt/wt%.



25perfunmes and dyes may be added. Those skilled in the art wll recognise
that the 19 relative anobunts of such additions may al so be varied over a
wi de range and will be aware of substitutes which nay be enpl oyed wi t hout
departing fromthe inventive concept héltein disclosed. 5The infectious
prion protein cleaving efficacy of the invention was tested using

nmet hodol ogy described in Victoria A Lawson, Janes D. Stewart and Colin L.
Masters Enzymatic detergent treatnent protocol that reduces

prot ease-g esi sA agthpdyitioPracb@irR)to a'nﬁade antheippdReitnig\didins WHerais tHetefatkeds t eel
nonof i | ament s C%Phamr1ted th a human-derived prion strain J Gen Virol 88

(2007), BOXYgLRNOI1H PRENOXNFIBRRRY PLTREBT N PR P HIOR ShBaIRA Lo SRR r om
sick animl was added to 98 microlitres of 1:100 diluted fornulation B at
50C. Fig 7. su rised the results, of the experinent. Even at this
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the practical ratio of the enzymatic detergent to prion protein is at |east
10,000:1QM?'09§n expect proportional increase in cleaving rate of the
infectious prion protein and conplete renoval of prion infectivity when
medi cal instrupents are treated with fornw%ation B #t reconmen egugllution
rates and 't enpgefRtcEPERLe iNchsiRg 2 PrateaseRnd & RinsiA v eleqive RpsRY APl &
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I NSt r umerdosc&RREbA bNBsduRloflodbadrugiRES (ATEC PEM Byt dt @ dY Wistimkinears. y

ef fective phenoxy al cohol are conbined such that at a working solution
dilution of the conbination, the phenoxy al cohol is at a concentration

bel ow t he1oM C méoricaatraelitmidaty 2 prtense adeosiodtanady B8éctivs phexpaashol
aeruganSR (ATC%%15442éh and wherein the conbi nation_is neverthel ess

ef f ect i véNdIPPB GHIEONPrBvideRA EYRRRHHA ACEITING 10 BE% 988 RIS L 8k FRIYS (ATCC

15442) by at least a 1 |log concentration within 4 hours. 3. A conposition
according to claiml1l or claim?2 erein the ination is effective to

A oce a2 A B ek cRastib To FARE S 46 HBIAGS WDera InpekeRo Aot
concent r gihiefdxyattdnonard iB@resent indhe lorcenPasiit E6rtehPationk @aBkdegs BED,060 oOr
dental instrunments including a protease and a biostatically effective

phenoxy d&Pfbhol at a concentration belowits M C agai nst Staphyl ococcus
aureus (ATCC 6538), and wherein the conposition is effective to reduce a 6

| og concentratjon of Staphylococcus reus . (ATCC 6538 at least a 1 |og
concent r at% on Wﬁ?ﬁ"@eﬁ69¥9m9t%PBN1?gﬁgﬁg?éﬂ@§§%886ﬁ%Pﬁé“§o claim4

wher ei n tghen6xyaitianal ariis ipfesehf iAGhd ¥ehcentrate tueshcanBationk dPexeBS 8nsa,ed0 on of

St aphyl ococcus by at least a 2 | og concentration within 4 hours. 6. A
conposi t iR according to any one of claims 1 to 3 wherein the conbination
is at |least as effective agai nst Staphyl ococcus aureus (ATCC 6538) 7. A
conpositign according to claim1 wherei henagx | cohql .is present . at

bet ween 71239 vt FUICSIBAE SECRANE/QANEONe 8 OB JidbdfIEFE IR dERAPRAS 501 ai m 1
wher ei n piiteh@ab© HesdilpteriaRit108t1 priod towideMm cYo. 21 9. A conposition
according to any one of the preceding clainms wherein the selected

phenoxyal cohol is phenoxyethanol present in a concentration of greater than
10, 000 ppml.  Icordenpapestdrdng taanp ook Biocldimsciliab me4urnmee ireiuding@iaty et hanol
is present i oncentration of 30,000 ppmor greater, in a stable

concent r df e?w? &t for dilution by >100:1. 11. A concentrate including a
protease and a biostatically effective phenoxyal cohol in a concentration
used in composi tion according to claim11 such that upon dilutjion to a
worki g cdnoert FatceBReBRECHiAda sRuPRo RIS (it 43R APmat e bHRNGR ¢ e

M C agai nsthorbls eotipsmizas aer ugi nosa (ATCC 15442) of the sel ected phenoxy

al cohol, and wherein the conbi nation at the working concentration is
neverthel ess effective to reduce a 6 | og concentration of Pseudonobnas

aer ugi nosa (ATCC 15442) by at least 1 log within 4 hours. 12. A
concentrate including a protease and a biostatically effective

phenoxyal cohol that upon dilution provides a conposition according to any
one of the preceding clains.



13. A concentrate according to claim1l or claim 12 wherein the

phenoxyal cohol is phenoxyethanol and is present in the concentrate in
concentrations in excess of 10,000 ppm 14. A concentrate according to

cl ai m 13 wherein the phenoxyal cohol is2phenoxyethanol and is present in the
concentrate in concentrations in excess of 30,000 ppm 15. A concentrate
according to one of claiyns 11 to 14 wherein the concentrate is intended
to be di |g‘l§‘t edalgéo@fﬁtﬁfi‘tf A5FPrEiNat® agy ane ohgaimg 1861%85&@%*{‘]%0 ¢e®df ng to any
one of cligfedfoudbribP pideihdiiridirsn-infsdiibgd peptiass. or nore hydrol ases. 17. A
concentrate according to any one of clains 11 to 16 further conprising
boron or a boron conpound. 22 18. A concentrate according to any one of
claims 1hg o0 Wcaapestion detocirgayiang ohdbeahin@Ustos wheh pseaf iRiaRlttaRbaic
non-infeﬁtious peptides. 19. A conposition according to any one of clains
1to 8 ‘used in an ultrasonic bath. 20. A nmethod for cleaning a soiled
nmedi cal or dental instrunent conprising the step of exposing the soil to a

conposi tign accor di to any of clai -8., 21. A concentrate according to
oy one. oot di fethon Totsladmg no edaeder ah e A AT SaTHIS e RGRS hog
for cl eargxpasiag §@i doRdo BRIMPasitieH astordiad td drytof er®ng 1®onpri sing the step of
exposing the soil to a conposition according to any of clains 1-8.

21. A concentrate according to any one of claims 11 to 18 when used in an ultrasonic

bath

22. 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 1-8.



