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INSTRUMENT CLEANER

FIELD OF THE INVENTION

The reprocessing of instruments in the clinical environment presents many
challenges. Instruments must be assuredly clean, sterile and safe for re-use without
risk of cross-infection to patients and staff. Dental instruments in particular are liable
to become fouled in use with an insoluble matrix which is particularly difficult to
remove thereby negating cleanliness, sterility and safety. The present invention
provides a composition and method for cleaning such instruments. The invention is
described primarily in relation to dental instruments but is not limited to such and is
suitable for cleaning other instruments fouled with similarly intractable soils, for
example certain medical and scientific instruments as well as food processing

equipment.
BACKGROUND OF THE INVENTION.

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

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

Immediate decontamination of instruments that were in contact with blood as a
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measure against HIV. Such decontamination often is performed with chlorine
bleaches, phenols, QUATs and other agents that might further fix proteins on the

instruments

This variability in types and combinations of soils poses a significant challenge in the

formulation of satisfactory cleaning compositions.

It is widely accepted that an instrument which is not clean cannot be assuredly
sterilised. For this reason, instrument reprocessing must involve an effective
cleaning step prior to terminal sterilisation (in most dental clinics, by autoclave).

Therefore, for assured sterilisation, cleaning must be of absolute best practice.

Public Health Authorities worldwide (e.g. Robert Koch Institute Recommendations.
Hygienic Requirements for Processing of Medical Devices. Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz 2001;44:1115-1126) impose strict
requirements for the cleaning steps of instrument reprocessing. Of particular
relevance to Dental clinicians is the requirement that endodontic tools be single use,
unless a validated cleaning method is used. Such assured validated cleaning is
acknowledged in the literature as problematic (Smith, A., Letters, S., Lange, A.,
Perrett, D., McHugh, S., Bagg, J., 2005. Residual protein levels on reprocessed
dental instruments. Journal of Hospital Infection, 61, 237-241; F. Tessarolo et al.
Different Experimental Protocols for Decontamination Affect the Cleaning of Medical
Devices. A Preliminary Electron Microscopy Analysis Journal of Hospital Infection
(2007) 65, 326-333).

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

While hand brushing and scrubbing may invoke some confidence, it must be noted
that according to AS4815:2006, scrubbing utensils must be non-abrasive (with the
apparent exception of wire brushes for cleaning dental burs). Neither brushing, nor
scrubbing achieves thoroughly uniform reproducible cleaning of hard-to-reach
surfaces — and cannot be the only parameter for assured, validated cleaning. The

use of ultrasound imposes the further requirement that cleaning compositions must
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be effective under conditions of sonication, especially in respect to the re-deposition

of solls.

It is further highly desirable that the detergents used for cleaning possess either
bacteriostatic or bactericidal properties in order to prevent the colonisation of soaking
baths by microorganisms. Many acceptable biocides act by denaturing and fixing

proteins and hence cannot be used in cleaning compositions.

Instrument detergents with biocidal properties are so clearly desirable that medical
personnel have been known to use cationic-based detergents for cleaning medical
Instruments contrary to cautions in guidelines (ISO15883, AS4187) (Smith, A., Bagg,
J., McHugh, S., 2006. No to Chlorhexidine ( Letter to Editor), British Dental Journal,
200, 31 —31). It has also been reported that some UK clinics have employed
cationic surgical handwash as a cleaning concentrate in soak and sonic baths (Bagg
et al, 2006, supra).

It is widely acknowledged that proteins usually present the greatest challenge to the
removal of biological soil. To remove proteins efficiently cleaners should contain
proteases often in combination with amylases and lipases to efficiently cleave lipo-
and glycoproteins. Combining biocides and enzyme proteins in one formulation
presents a formidable formulation challenge. US Patent US6235692: “Foaming
Enzyme Spray Cleaning Composition and Method of Delivery” achieves this by using

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

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

composition, i.e. a concentrate.

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

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

scrubbing of instruments Is best minimised or eliminated. The present inventors
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have observed that wire-brushing and scrubbing may spread droplets for up to 10
metres from the point of cleaning.

Ultrasonic and soaking baths should be regularly emptied and refilled with fresh
cleaning solution. While standards vary from region to region (Aus, US, UK NHS),
nowhere is the use of a fresh cleaning solution prescribed for every batch of soiled
Instruments processed in dental surgeries. A solution may be reused for many
batches of instruments for four hours in Scotland to one day in Australia (NHS,
Scotland, 2003, AS4815:2006). In the worst cases, clinics have reportedly had
Intervals of more than five days between changes of ultrasonic bath solution (Bagg et
al, 2006, supra). The current inventors observed bacterial levels of 10E+7 - 10E+10
ctu/mi in ultrasonic baths at the end of 8-hour dental clinic workday. It is not
surprising to find such high bacterial populations when one takes into account that
the bath conditions closely resemble those employed to incubate bacteria — dark,

aqueous, containing copious nutrients with temperatures in the approximate range of
35-40°C.

There is no current requirement to disinfect/sanitise baths between refills. Thus a
significant number of bacteria could be carried over from previous cycles of use.
This Is exacerbated by ultrasonic baths built with drain outlets fitted with draining
tubes which are hard-to clean. Worse still, when a nurse or technician is forced to

empty larger ultrasonic baths there is a high risk of spillage and accidental human
contact with the contents.

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

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

While cleaning products are not required to disinfect instruments, effective
antibacterial or bacteriostatic properties can limit the risk of cross-infection of
Instruments and staff infection and contribute to the general hygiene of the cleaning
area in dental offices.
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Another issue to be considered is the possible transmission of vCJD via reusable
medical instruments. In the dental literature, this risk has been associated with the
use of endodontic files during root canal therapy, due to the intimate contact with
peripheral branches of the trigeminal nerve (Smith, A., Dickson, M., Aitken, J., Bagg,
J., 2002,Contaminated dental instruments. Journal of Hospital Infection, 51, 233-
235). It is widely accepted that autoclave cycles cannot reliably denature or
deactivate prion proteins (Taylor, D.M., 1999, Inactivation of prions by physical and
chemical means. Journal of Hospital Infection, 43(Supp), S69-S76). Therefore an
Instrument cleaning formulation which can deactivate prion infectivity during a

cleaning cycle is extremely desirable.

It is acknowledged that efficient cleaning of instruments is believed to be a key step
in reducing the risks of onward transmission of vCJD (Bagg, 2006, supra). Parashos
states "..current concern over the risk of prion disease has contributed to the view

that consideration should be given to treating endodontic instruments as single use”.

In summary, Dental instruments are expensive and not considered disposable, but to
date no satisfactory method of cleaning them exists. Currently they are brushed, pre-
cleaned in an ultrasonic bath, steam sterilized, and reused. However in most cases
burs and some other complex dental instruments are likely to retain soil after even
best practice cleaning and are potential carriers of prions (which are not inactivated
by steam sterilization). Similar problems have been identified with a number of
surgical instruments especially those not capable of being heated for sterilization or
those in which sterilization resistant prions may be harboured within a biofilm matrix
which cannot be removed by acid, alkali or enzyme treatments, with or without
ultrasound. It is also widely acknowledged that the current practice of long cycles of
use of cleaning solutions in ultrasonic and soak baths presents a hazard from both

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

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

common general knowledge in the field.

OBJECT OF THE INVENTION

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

disadvantages of the prior art, or to provide a useful alternative.
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More particularly, it is an object of the present invention to provide improved
compositions and methods for cleaning dental and medical instruments, and
especially instruments which are soiled with matrices.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an
Inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the
sense of “including, but not limited to”.

BRIEF STATEMENT OF INVENTION:

According to a first aspect the invention provides a composition for cleaning medical
or dental instruments comprising in combination a protease and a biostatically
effective phenoxy alcohol selected such that at an appropriate working solution
dilution of the compaosition, the phenoxy alcohol is at a concentration below the MIC
of the selected phenoxy alcohol, and wherein the combination is nevertheless
effective to reduce a 6 log concentration of Pseudomonads aeruginosa (ATCC

15442) to at least a 5 log concentration within 4 hours.

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

concentration within 4 hours.

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

In preferred embodiments the combination is effective to reduce a six log
concentration of pseudomonads to below a 4 log concentration within 4 hours and is
at least as effective against Staphylococcus aureus (ATCC 6538), that is, in preferred
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embodimenis the combination is effective to reduce a six log concentration of
Staphylococcus by at least a 2 log concentration within 4 hours.

In preferred embodiments the selected phenoxyalcohol is phenoxyethanol and it is
present in a concentration of greater than 10,000 ppm, and preferably greater than
30,000 ppm, in a stable concentrate intended for dilution by at least 100:1

Hitherto, phenoxyethanol 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
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
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
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.

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

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

(Hydrolases are classified as EC 3 in the EC number classification of enzymes.
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 e EC 3.8: halide bonds
C 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 e 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.

It will be understood that although the invention is herein described primarily with

35  respect to the use of phenoxyethanol as the phenoxyalcohol other phenoxyalcohols

such as the phenoxy methanol or propanol or longer chain substituent alcohols may

be used. Phenoxy di-alcohols may be employed. The phenoxy group may have
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other substituents. Those skilled in the art will be able to determine suitable phenoxy

alcohols by simple experiment based upon the teaching herein.

According to a sixth aspect the invention provides a method for cleaning a soiled
> medical or dental instrument comprising the step of exposing the soil to a solution
according to any of the preceding aspects

BRIEF DESCRIPTION OF THE DRAWINGS:

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
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 resulis 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
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BEST METHOD OF PERFORMING THE INVENTION

The invention will now be more particularly described by way of example only with
>  reference to specific examples.

As described earlier, standards in Australia and the UK recommend the changing of
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

WHWi%
Teric 168 (low foaming block co- 7.0
polymer non-ionic surfactant)
Borax 0.8
Propylene glycol 9.2
Phenoxyethanol 8.6
Subtilisin Savinase 16L 7.3
Amylase Termamyl 300L 1.3
Perfume 0.3
Dye 0.02
Water to 100
pH = 8.5

20
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Formulation B according to the invention exemplifies a formulation for use by
dental technicians:

WHAWLt%
Sodium salt of dodecyl benzene 11.5
sulphonic acid
Borax 0.8
Propylene glycol 4.2
Phenoxyethanol 7.3
Subtilisin Savinase 161 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

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

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

Samples were incubated at 40+1°C for 24 hours. For each of the first 8 hours, a 10
minute sonication was included. 1mL samples were extracted at 1, 4, 8 and 24 hour
time points, and added to 9mL of Tryptone Soya Broth with neutraliser (5% w/w
Tween 80 (Sigma), 3% w/w Lecithin (Sigma), 0.1% w/w L-Histidine (Sigma) and
0.5% wiw Sodium thiosulphate (Sigma)). Neutralised sample was vortexed, serially
diluted with Saline solution and quantified on Tryptone Soya Agar (Oxoid). Plates
were incubated for 48 hours at 37+1°C.
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Table 1
No. Name Manufacturer Batch # Expiry
1 Test formulation
A according to
iInvention
2 Test formulation
B according to
Invention
3 EmPower Kerr 2106510 11/2007
4 Endozime AW Ruhof 2008
Plus
5 Biosonic Coltene 6326 10/2008
6 Cidezyme J&J 71076 04/2008

Table 2
Bacteria ATCC
Pseudomonas aeruginosa 15442
Staphylococcus aureus 6538
Streptococcus mutan

The above bacteria are recognised as challenging vegetative gram negative and

gram positive bacteria. They are resistant organisms which are comparatively difficult

to kill.

Results

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




CA 02723795 2010-11-08

WO 2009/135259 PCT/AU2009/000564
13

Table 3a Change in Bacterial population of Pseudomonas aeruginosa ATCC15442
after exposing to diluted enzymatic cleaners.

compositfc?ﬁ l Concentration CFU/ml after time - _{
- Ohrs|{ 1  24+¢

1 hr 4 hr " B hrs

Formulation A | 2.94E+06 | 3.00E+05| 7.30E+04| 2.00E+03

Formulation 8‘1 2.94E+06 | 7.60E+05| 1.50E+03| 4.00E+02 | 2.30E+02
EmPower 2‘.945%!“ 1.17E+07 | 1. 83E+O8 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 |3.94E+06 6.80E+06 | 1.13E+08| 5.00E+07 | 5.10E+09
Cidezyme | 2.904E+06| 4.60E+06| 1. 06E+07 135|5+07 1.44E+09 |
Control1 r R - ‘} -
Protease only 2.94E+06 2.06E+09 | 3.80E+09 1.46E+11
Control 2 | T o -
pheioxyetﬁimol :._.2'94@6 _4.11I§+07 1.5_5_E+OEE i 8':ﬁE+09,], 9;03E+10

>  TABLE 3b Changes in the Bacterial population of Staphylococcus aureus (ATCC

6538) after exposure to diluted enzymatic cleaners

coﬁposi_ﬁ'an r' Concentration CFU/mI after time

el — e ——— — —— i —

4 hrs J 6 hrs ” 24 hrs

0 hrs 1 hr
formulation A A21E+07 | 9.01E+05 58.23E+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 i’21E+D7 112E+07 | 8.86E+04 | 1.10E+04 6.77E+03
4

I

Endozime AW 21E+07 | 2.95E+07 | 2.03E+07 | 4.16E+068 | 2.96E+06
Plus |

Biosonic 421E+O7! '3.01E+06 l 1.30E+08 | 1.05E+08 | 2.82E+08
Cidezyme 421E+07‘ 4.TAE+05 | 2.39E+05 | 4.06E+04 | 5.89E+02

| 4.21E+07 | 1.58E+08 | 1.26E+08 | 2.00E+08

Protease

Savinase
Phenoxyethaﬁ—éT 4 21E+07 l- 3.50E+08 |

6.04E+07 | 4.98E+05

P S e g |_—.._— i S — . rr——— uy ———
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TABLE 3¢ Change in Bacterial population of Streptococcus mutan after exposing to
diluted enzymatic cleaners

composition I Concentration CFU/m! after time

' 0 hrs - thr | 4hrs 6 hrs
 1.00E+00.

1.40E+07 | 1.80E+06 | 5.50E+03 | 3.20E+03 | 1.00E+00
1.40E+07 | 7.90E+06 | 8.00E+04 | 3.59E+03 | 9.00E+01
1.40E+07 | 1.05E+07 | 9.90E+06 | 7.60E+06 | 6.80E+03
1.40E+07 | 2.89E+06 | 1.06E+05 | 3.46E+04 | 1.00E+00
1.40E+07 | 1.00E+00 | 1.00E+00 | 1.00E+00

Formulation A

Formulation B

EmPower
Endozyllhe_AW_

Biosonic 1.00E+00
:éide*zyn%"e | 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 1.60E+06 | 1.16E+06

1.30E+0Q7

Control 2 ,
Phenoxyethanol 1.40E+O7‘ 5.10E+07 | 9.00E+06 | 7.30E+06

As shown in 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
reduction in microorganism concentration within 4 hours and the reduction continued
throughout the 24 hour test. This is surprising since the concentration of
phenoxyethanol in samples A & B is significantly below the MIC. Neither the
protease nor the phenoxyethanol alone at these concentrations achieved a reduction.
The results for the other organisms challenged were similar though less dramatic.
Compositions A and B according to the invention were the only compositions which
reduced micro-organisms by at least 1 log in each case within 4 hrs. Cidezyme and
Empower did achieve some reduction with staph aureus over 4 hrs but it was less

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

The compositions of the present invention were the only ones which were effective in
each case in reducing the micro-organism population over time and showed the

broadest spectrum of activity across the challenge species. Pseudomonads are
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ubiquitous 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

positive and gram negative bacteria, respectively.

Ultrasonic baths are normally operated closed. The conditions in a covered ultrasonic
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

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

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.

Cleaning Efficacy

Initial Screening Test — Cleaning Efficacy of Leading Products

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

one carbohydrate and one lipid.

Materials and Methods

Six instrument cleaners (Table 1) were diluted 1:100 in 100ppm synthetic AOAC hard
water, at 40£1°C. 100mL of each diluted Product solution was dispensed into a
separate 120mL glass beaker. Browne STF Load Check Indicators ‘were prepared

by cutting each strip in half, to yield two matching Browne STF squares. One square
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was placed in each beaker so that it stood upright against the wall of the beaker. A
countdown timer staried at 10 minutes.

After 10 minutes, the Browne STF square was removed from the beaker, carefully

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.

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
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.

Worst-case soil comparison. EmPower and Formulation B

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

scenario — particular to the dental environment — was devised.

A "worst case” scenario needed to take into account both the substrate, and the soil
applied, with respect to presenting a very difficult dental challenge to cleaning. At the
same time the challenge needed to be realistic and the resulting protocols to take

into account that only visual cleanliness is required site to achieve reliable
sterilisation or disinfection.

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

substrate for artificial solls, however they proved easier to clean following standard
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protocols as they present a simpler cutting surface free of small occlusions and

crevices.

Endodontic files have similarly been reported as difficult to clean. However, it was
found that the shape of the file and use of stainless steel (a hydrophilic surface)

presented a significantly lesser challenge to cleaning processes than diamond burs.

The elaborate surface of a diamond bur is completely random as it is covered in a
fine mass of diamond powder and presented the most challenging surface for soil
removal. Combined with frictional heat generation in-use, the potential for chemical
adhesion of denatured broteinaceous IS very high.

The test soil drew influence from many European standard test soils for medical
washer disinfectors (prEN ISO 15883-1: 2002). It includes multiple sources of
protein (blood albumin, egg yolk), mucosal carbohydrates (mucin) and lipids. It was
adjusted to a low viscosity to allow penetration into the facets and crevices of the

surface, and baked onto the substrate to denature proteins and increase adhesion.

Materials and Methods

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

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

penetration into the bur crevices.

Formulation B and Empower were tested in an ultrasonic bath at various dilution
rates against diamond and carbon steel burs, as shown in Table 4. Controls were
sonicated in 40°C potable water.

Results
The cleanliness of the burs after each treatment was qualitatively assayed on a scale

of 0 to 10, with 10 — complete visual removal of soils and 0 — no appreciable removal.
In parentheses — number of replicates treated.
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Table 4
Treatment Formulation B Empower Water
5 min sonication at 10 (6) 9 (6) 6 (3)
1:50 carbon steel
burs
5 min sonication 1:50 | 10 (6) 7 (6) 5 (3)
diamond burs
5 min sonication at 10 (3) 7 (3) 5 (3)
1:100 carbon steel
burs
5 min sonication 10 (5) 8 (4) 5 (3)
1:100 diamond burs

Discussion

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

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

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

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




CA 02723795 2010-11-08

WO 2009/135259 PCT/AU2009/000564
19

relative amounts of such additions may also be varied over a wide range and will be

aware of substitutes which may be employed without departing from the inventive
concept herein disclosed.

5  The infectious prion protein cleaving efficacy of the invention was tested using
methodology described in Victoria A. Lawson, James D. Stewart and Colin L.
Masters Enzymatic detergent treatment protocol that reduces protease-resistant
prion protein load and infectivity from surgical-steel monofilaments contaminated with
a human-derived prion strain J Gen Virol 88 (2007), 2905-2914.

10
One microgram of 10% brain homogenate obtained from sick animal was added to
98 microlitres of 1:100 diluted formulation B at 50C. Fig 7. summarised the results of
the experiment. Even at this unfavourable ratio of enzymatic detergent to prion
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.
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The claims defining the invention are as follows:

1. A composition for cleaning medical or dental instruments comprising in
combination a protease and a biostatically effective phenoxy alcohol selected such
that at a working solution dilution of the combination, the phenoxy alcohol is at a
concentration below the MIC of the selected phenoxy alcohol against Pseudomonads
aeruginosa (ATCC 15442), and wherein the combination is nevertheless effective to
reduce a 6 log concentration of Pseudomonads aeruginosa (ATCC 15442) by at least

a 1 log concentration within 4 hours.

2. 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 concentration of Pseudomonads 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 any one of the preceding claims wherein the

selected phenoxyalcohol is phenoxyethanol present in a concentration of greater
than 10,000 ppm,
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8. A composition according to claim 4 wherein phenoxyethanol is present in a
concentration of 30,000 ppm or greater, in a stable concentrate intended for dilution
by >100:1

9. A concentrate including a protease and a biostatically effective
phenoxyalcohol in a concentration such that upon dilution to a working concentration
the phenoxy alcohol is at a concentration below the MIC against Pseudomonads
aeruginosa (ATCC 15442) 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.

10. A concentrate including a protease and a biostatically effective
phenoxyalcohol that upon dilution provides a composition according to any one of the

preceding claims.

1. A concentrate according to claim 9 or claim 10 wherein the phenoxyalcohol is
phenoxyethanol and is present in the concentrate in concentrations in excess of
10,000 ppm.

12. A concentrate according to claim 11 wherein the phenoxyalcohol is

phenoxyethanol and is present in the concentrate in concentrations in excess of
30,000 ppm.

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

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

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

16 A concentrate according to any one of claims 9 to 15 capable of cleaving
Infectious prion proteins into non-infectious peptides
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17 A composition according to any one of claims 1 to 8 when used in an
ultrasonic bath

18 A method for cleaning a soiled medical or dental instrument comprising the

> step of exposing the soil to a composition according to any of claims 1-10

19 A concentrate according to any one of claims 9 to 16 when used in an
ultrasonic bath

10 20 A method for cleaning a soiled medical or dental instrument comprising the

step of exposing the soil to a composition according to any of claims 1-10.



CA 02723795 2010-11-08

PCT/AU2009/000564

WO 2009/135259

O|UOSOlg —H—

L]
. " . ' _
A " e A ' . - 4. -
1da .- v s, 4
- OAAKS VA ~oar - . csed - " - . csss
4 Ll H | essasw .. ST s - i . P e 2 . - . - » '
H . -
seemes meen H . e . - Y -L . . - e .
. cssass faa ' K *e s 0 1 as losess = o - - -
. - e r PR s ' = S e
A\ . N - csess css 4 . e s sssssssss . . . -
- - - . ' . - - .- -
Lo S —— . ., ' ' .t = =l - , ﬂ. ' -s e ede
=) ' P TEETEEERR S . . ' " L ssess saes S '
- e R . - i - - "W - mma T [ - '
. N . - et 0w o SELTLEE N 4 - R . ceee mmmme = ' Y
A"t et @ %" s 1 seNaPaccacea " " """ ¥, = . [ . ' g === R - ‘ .
[T - - . ' TR 3 cee em 4 - VLo Vel ! I . .
N, s - PP . - ' L] ' .
s o . . e es ess L U
ol *e e s wam . e e * Y ’ v o . . .
P et ; v 3 s . ; Lo e N
iy g 3 v L . X o
. - T E . e P b P - ;
e - . . - e ' . e " . ~
- v P ' . TP - e = me f amtiiiepeesssscaaaa A LAY ves . 3 . P o ' ' - .. e
. . (IR P . o L csdhsssscacsale o +* r > . .
s - - - a ' 1 eee = alabl GeeessssccceeeaA -any v . D 1 o e v - 1a
N . \ e O I 1 “oa A’deccccccnsasacaa T - S . " . . N N
Pre e ...‘.:. BT . i N meeee me metmmieepeeeccceehoa e seseeemaan Y " . . e N -
et - = “a=ieeas . NN A abany - - . ' u s s ' - . . -
e Brerieeaa- - 1 . P TR T TP PRy 3 - P S e S e . . S e . .
e atmrirriee- - 4 avsaqesccaeaaas -3 aEs = ;..)v'..,v,«,( . ot . ’ o T . L, ) s
S emdbllSpaessassessanaans » Y R ] ’ 2 - R v . s - . &8s 2% 2
o Y onad - T . v . .
R .-.n....-. . .\" . v.vu-. i : ..-.....-..-....“" L . . . .....( . L, " e —
B L SE T . . -y . - - cssssssnsseee - " v—v¥ w—y—y e i
. s N - . v vy YLy vy AN ' . . - .
oy b edted . . e M e = e e w . e ee . N EREEELETD o ' . o e ' 3
I T . Tmmm s e ¢ s . | ee e et ivttgeeecceacP v . ’ N
Pirsmmpomncncnnnnns ‘ - smmmmmttirrr - 224 uv . ' . v
. . T - p T a e - B T e S I LR L LI L c e %y &
ctBacapecancaaacthyea’ o N R ARTST. TR ER T - -3 v N ot ) .
» Y . .- TR - - AT RN EEEEEEEE] - . s ' memmsse = memaaan v - ¥ . . -
. Prpimeee T - N -> . 5 YRR REERY .- - &y tesem s
e - 0™ Ive0 MEEETEE P ' ' i mm- - aasaaas ) . >
.. NEPPLL e PNy o . A - L. 2 Y e - L o . e . _. .~ 4
A LI ‘e . A1t N e LR 4 0 -1 T s sl s PANIRIRRNNNY == = ge RN o s P - R 4
et N0 A i, . RRCLE ST " L AL L CTCIE —ER ~Reinlel L L R | SOl B . 3 "
. oo .- = mmae + 0 g R ~ . LN '
” e o cee o o WL g @ e " e semgetereeeie ’- s tr = ofl weeg X - b
) ' e oe seesle 4 3 & o . . ~ e o LA - Y s .
cemmmnn wdarPry . o CEEIEEE R I o K . ] - e ~ . . . T - P
csaas . ’ asess = - aa I N N - e X
' om0 . rridryrewe Yoy Lrn b hdak 4 L4 LR AN Db -
R B eemmme g wAAPJ I T s s sme-
4 N ceee - . - cmme GPRIPIL T = Y= - ' - .« sses = cemmmee oy |
eTYY PYYTTTTY - . e ' . - . - edeesl BERYre s wene
=Y . cemeee b g rf ey . A e 'l b R -
Yo o L NS 49 essesss” sssse = o
M o N T TR TN TR T LTI ANEL X . > R L
v . FE. 5 . Vo TEEEEE] mmmee - .
¢ “ emme e pANr g = e e, = i p. e .-
y . - - Ty S vaaas EEEREE " - -
Ne = memed el P meesssseee ) o e - e
A . 2 seseasssess = elu .
. pireameeeeeeaaa- B . F |
* P . 0 .
-~ v -~ -~ . Py " M
PPy bandonbies
. . . “aA PP TE S R AP LT TP P PP PP PP & et b4 &S9P s dadSAscsaaasasa TaYRTaTTTY Cp ool bl
24T T I T PY 44.4,.44«1:44 Tl - .. .
.~ : . N
-~ -~ -~ . . . : =
eheddedssniinrrn=, . .. . PR '
e 1A e . [ .
R PR L bk R Sl L A . e ., . . v o ’- -
p .. - Ao A -
o' poaaeR¥ e svany - WV NN . o o. e > < - - - -
i “ essssenle yqnysses ' . ~ .
e S ve e R—— . . ) P ¢ essqp e
Aha s s .
T [ . . . ey - e . . e |
i . ccccccccccs P - I e - cccde = o
N ' cAs = == = .
s oI . .. . - e mme ”
Y § T essasses v ' 44 adaa
- Ny IO S8 ..../ . ! - Laaaa HNPET .0.«0»*. It 4 4 044t sttt &4 4 O B RAAAASARA AR IR RSS2 1 A s At
. e 4 e .
: u\’ﬂ\\-ﬁ. st == H _— ra_ad " PR YTy ey TYTTTTTY -
rEEanr Rl Attt s bl ) s
- l - -- - - - -
= S 1 .o -/f:.v.,u . . =
Csrreeder vae oy e g '

sn|d MY @Wizopug —3é—
lamo w3

g uoleNWIo] —8—

v Uolgjnwio] —e—

cedeccdurrrrrrees
- ~ .
cavsccasarrrrsrr pfoe B is -0

- ‘s ~
W dedactBr . e -

R - 200 U
Yy A ' S
PRI . ' - .
A L ' ' e v
IR AN g R R bRt
. o
P “ . . eestragrrcccccealecan.
. e ,... . e estypecscaecccces
s ' . - - = = .
" ‘“ ” N . §® sssssmesss == - ey, o . .
e - . ot AT T . 4 ; - .
. ", - mmmme = .t - - - H .
C el e - ' . A L p R - .
o x B o dat . -~ . - s
Feaanan .- - weeme dammrEr-re v - ' . ceees e -
' ; B TR - o . - " IS v ',
Wleanas e M . e tlda== <., N ' - yeyry
L . LR . . m———av oy v a0 -
L T e . i&m.?.:?t.? - ——— gt A s s e . '
g ¢ ~ 4
v - Rl XN ' e el == P . ===
. . - s s = ey LR - - a 0
R csspescssssss ' . . - - e w/P P sescccecs o= Ln - s .
' ' e - - mmd MmN "~ [, .
e . \ . LI T T . . o= . . . .
- csss = = . - . . . - .
RN % SRR i SR |1 [ e a4 e N . . g™ .y N :
- ~ - mmmmebstbilan ' - v .
“ariaspespesee ey " ' . - PO ".f\/-n. . ) -..s.\.a . " 4
.Yy cescsnpeccalll P ' ¥ an) o - -
-..-..u..\..o/ -« oa - 1 . o ey o, . . -~ - - > b 4
[ - - cemmruy == ' FER . \ . O . . . . R R
- ' ' r -
' R A 3 it . ' ' v Ly 4
: ae = - . . ! - .- aa
. 0 4 » 4 “+v od Y .
Ty ey Yy T -, 3
. ' . - - . A 4
- - . N A 4
- ) == = e . 3
- - - u- - b
. ’ - . A ' R
F . o
ooy \ . %4 . o ST .
s oot ' . N -
. . T -
e S . . . . -
4 ee ethmemmen F e = :
N . EEEEE A - -~ . . ¢ eee .e -
. - cccsssssssss . - o v . . b
2o B - 4
N it -- —--- b 3
[ o b ¢ v 2
e e wes Fl Vo e . L e . e - "
19 \ceccacpppross i, . . v ga e v et
PP ~ .~ A v vewvw ) cmm. mmw-
et Y™ < : “
YYYTTTTYTYY " . . - . cesssscee -
o . ¥ L, e o . e :... L - . - -
. D - 5 -
il gt -3 . ' = e eeseeees .
. S s s 2 ' TR IR R R TS B -
ceavetrirere weanE e e s . - : ok i o Yerts veness - - - .-
- .t bl - . v s
R 0 - “ . . . . N N - .- - = o
. sier == T [ . e seal K4 - -s A%
R —— 1 ) st T
- . ey ¢ y e e - L., . e P R
cecesscsscbessbrr = seeraes - e ow - .- ' - - - ot o= ' . —_— sad ‘aae -
.. - . P L — o ' S o .
emmmmmedanr A4 . R co cem s bt biba - - L. ' -- e - - R ' ' .
N T -  — N I - 5 2 2 E T - feomme <
e mmemas .- . P A K - . - e 'L - T e aa e aa s
. o J. - -4 2144 tanaaasas TP VPPPPPPS EEPPRPREVN bl § 450 et =+ ﬂ.«Wqu-{q-wlil = ¢
L l4.440403 2adbo-b el 3092 et P P T T T T P P T I T T ISR T T Y Y AN MR AAAORLE 4 . . - -
s el daaaad s anadadssanld - - ' -, B N R . . . - .-
K TR B . . . .. -
. . . - . N PN
- - Siiee == = - LIl aPPIP wee = @ - .
- - L - -
e re marrrpeeeeeeeeuaah 'L e? cca
cdeVisnnnnur e pannnne seen - ="
- - -
- erPPesessasaanss = ’ -

P LI AT

esouibniaoe seuowopnasd

'
I L L
X L LY X AR X Y vy

Cemitmmmndda AN

~

csssmedanlddian e nnnnn

~~
taa

~

- 4 w-

e

4,

iariders

-surea

T T ™ T v




PCT/AU2009/000564

Z b4

A ' e
P Y P AR

S
-t

|1
o
-
-

' o H 2 L . . v
.. T e s v T B R S A i - ’ . = .. . - . .
- ~ ' ' [ v e - . - .- - o > .o ' Y
o - e P R L ) . ' D - ' o o=t
A =3 . 2 o - - .
¢ . . - A - . e eessssse g bE"yeecssssssnnn Vg P N o . ' L . -, ' -
e ee =4 §1® essssdssss - : . v cge e = -
- . o = ' cecccccedecely ssscccces = = o v N I - 4
.. .- [ L .. . . . - ese ese -
. > N L e YWY s ceee fee dttim==dteces ., - . LG . WY e eee . - - e
P T Nocssone <S4 va .. e . o N
\w.,.. e EEEE LIRS Phas mmaey = . . v ¢ meee feeea - an

.o e B [ s .
' ) e . . \...“..-.-..‘... T
. -

A ret Pl e

.
Wrproeen eeatio S

Proaen

cesmmmdad tad

Vitir meeeettocalolF. L.

CA 02723795 2010-11-08

p
e ) ' ' 1 1
- . - . e - - - -
T PR AP A FECE - - - eemmee |
. ' W.r - cessesseee 2 i%) =eeed  eeeees ' e
. ) +
' \222233 o ~ o v L
: Yy e e S — . ~ . . '
> .“ ., St e e A L eeey e v ~ -, ~
. mmmmmmay mmd AN sesssssssnne - et .. FERE 4,
L R - == v wrr ] . . M
" wesarun s a= L R S —— - N e o= lesaeas e P A
e L ' N
pp— - P L a
-, - S ae ae - a e
. . . .~ "
T, o Bl |t
' ' ’ . - = = b
Lo . - ') . N p
A P T r ' asessa = 4
s a . . o - = & . '
N L, R . . an ase ames o b
. . PN Ve mee B
— S —— v P v T ]
PRl e e . N N - . 3
o P .- T L @
. ' - - - ee- .
o i = pienesnnesenees . e . rang s - e
AR e R ] . ~ s a - T S
‘o - .« ss = dppocccscccccce e ey A AN 000N . “ee P
N N S,
N e deemmmmddP e sesennnnn - .y, L ] . - e d
v . + v - e - - N Vo ' L ceser aane 4 memeeseaeat0
T Rce . g . [ R L L T P e se . Nvew anas g o= T
Y P SN G ey PP PP P 1 R A g M. . Cereer s - Ceovee s A VA T TTIINL
. e mmALAN, VAP .-.\n.-.-.':z Frires ' wy = mmme aT . 3 RO PR L} L4 - I .~ - - mmmmm-
. fpeveddda vlevan o~ L A o <, . fyeqeemeene - Copn v R - . o - R - -
e - - e e e W Errmrer P v - avhy amaan - seses = - Near . - - - - - - -
L o a T LN Yeeeradiieidadenares - S . i Sa s eme  aan ' - b . . ' < TR
v CL TIOCIION E - - r- VYieee o 2 o S cadeens PR seees - e - - - . - ‘e 4
Sy S e - ¢ asiwrCannnnrreprna® w0 s, . vy, PN . . T - 1 a1ers mpeeeaFo O
PEPP P ol BEPIIIPPRPr e e . -y S 4 2 s rrrrrrrelep- . Y prreees - ter grapee mmess = se= - - - 4
- 2. - . . - PSR L 2 e e me meebEiliAPs meeee
Yits 4 SemddednPrErEETEEFSPP A v 4@ mmem= alarrrrr= tpommBanmmmnddUP PP .~ - e . - R v - . 4
AN - h A aEafateppaanads oedee 2 ALy Ll A N . ' pa i . H e cmee & @1 pectes
» . web temmrrre= - ” weanrrrr= . [ Y L L L L . oA B T | - = - rerean - sssssee -
s [ e e se¥se T PRI Sy e 4 B - e L .- 2 (N : PE pit P = eeaeee geee e o satfe ob BEceRS
. . eenaflrrree Rl A =T . e Seesddamsye . g 8 Sveenndor e . .- elli ppessscanasan ® .
N I L L SR EERRE) e L L AR R R R R - wdtBaav N mmnd g messceee. P - - . “lAPPF presees ceees b de amavmaNe-
Fleh N P PPPPPRET T . N O . W e e 4mirrreepessemeeee =
= el e F N e s .’ - . 4844ccrrecencancancas 't - 4 seiss
PPV e PP Y . e edmmacpecccsscsssshaaas J n
. - P ' | eeene e re- B B L T et .
[ | AL YOI o8 . ceee ligaessesasedasne & =
- - g ' LIEE) “ eeede HHMimmegeese e cennn ~ . . 0
TR 4 e e - -e -m - -
. - - cemeeemtiit -
. ( LR O
r - *e eee =
A a T e . . - A
) S . eedewa P a ecaneaqs 4
; 0 N e o ' P
- - = o . LY .~ 0 eee ' N - ' e - ’ .- oo
P A ' Vo e sasneendbeane’ = = N - ) P
o N N vevevelde . . " - =y
B R VLG R . - o= S
L I Vel ve &L . . - o - “
cccceou . Frreit o B saae B PR o seaceprp,
- ‘. ' N v ' - P RN L
L T T eqy ssee ' - e ee s ss - - rppee = meeme
PR A S et eaaan 4 . v el .o ol R o
ra 2 . - . B I AR |
afeccascBaaqayyy st , s 1 o
N - S0, . - Y o
» v cecas 4% & -

..\
e e
OO e

eq 8% o= 'a g

(Ll . - . . - TEYNAAAY .
..ah.m VP A A e cirsac tannas SuMovhbed crer e . Crerrirre- B
“Srrr- = Weeeay .. - 433 0040 Ve A AR ' -
-~ - .. - CO P PECr PrR -y - <L FEECLEIV e YapIEELEY P L L L e .
~ rrrrscre- - wddadod¥. .. PRI P I T AR . - eduddnpns S iaas PR eT " g
Ly e X FirdrepdpWunnnnsnnura-rre=r prhedecdannnsnnRERr rr-" ey - —. - Nae NN Nhaaw L R L NN ) = v e s R AR AT L e e e PCPEIERET e . LA SEvSss
e Lt A, . i PPPPRLE .0-.....'-(.-.-( -:...os.sa-.aa.aaana)\ns:nnnn.nn\ - S AT F 77 AT I) L X ddbdotddddldd A A Aat 2 Ak 2343 241 . TITTLLLL . sesssssdecdeccc™ T, e o . - sesssss.y
V..f - _ PPele- o L R s Ssas Sldiiea YL TRV PPPPRYIS] b IRPVPPY oty "a A L1 2 u AMA il “nssrrirer - - . . ylearmrnnrr T
Hlenen e e el ata H LIRS 404t b e rEotie ACAOMOIOBIS AR A N A TN i) .- - ey SSdddannEREEEEEEYYYYIAS - - e N meea ey TR ERT] s
aan Ahadasdd .- - NoasaAsYYeY PR T M I w A P L L L L L L - EEELLE oee WTLL . - - -
s ananad ST EARAAA R N Y T T - 2 e mers AT 4y 2?1 Yoddedsunun=nash - - Eie . I E ceses .. .- v oaa ' e P
Py ¢ mppemmeeedBEEEERETE" v - FerrvAT R Ly v AARISSE AL vy == e e rri=durrrrrarrrrrr e e cemmdendnnnnanyymmy Jeeenlll e R - . e e
e IS iy = edeabiaaae LI e P e e R e s figinivinin . A TR R RN 0 B - . ¢
cdedmpmmeddnonnnnnnnnnvib- rer N -sme - " ¢ rrrmsrs Walelrrarer L TR R RN el el e ' " cmme w= .
P - e wrmPIPIGYEY Y NP o rarraNageay ¢ e NN WL .. - cededsarNumnymnmnnndnd ri="» - mmmEmmm Ly vy 8 R ~
B R R A A e wigg, sisis es : . e T P L L LI - - = 4 OEEREEEE S i o A PO Y ——— e
- L SN TR Sy e o PR TrDS vrraarerriy - == epymay . . ] e eeta ....J....-..))\-.:.... |4rras ammm=qy T MM IR RISYYY Ay e af LR ’ b
R ECLLEE AL b)) e RN .. AVA-LL iy - L L L L - CE RS TY a T L 1 AR TR - - i e - === 4
u 2 S S Ay veeatie Gesee T arer Sy e R T D L VI Fe a ANy P R = o 0§  esssssas =% 1 ]
- A TPEREEEE) N A S Prirrepemnndudd, tvanmne SNSRI L LE ST L i s T I A R T R T R L TR T e —pe-u-
s ‘- B oo o hp'e AT AN ..-.—Vu..vwr..lv..:..' R trrrarrrre==tan b Daee. - - . JR ide = Sesesesd Ty sessssese es 4
. .-fcs.v...-..a.-l.a.v-l el o AR R I . reeeees AL e e . e I Friaaars de emeddunmanr=~ cesey = " 3 - .
rhan-=u e . . . vt ' . srrarerr 5 o, v corves v, - .
S .- meteeer )y Wi FREEREE . T B L L - - - 5 o
. N [ " T re v L . - ' ' DA - st -3
REERE T LT . ' cemmmmmddat v . .- .o
* - VT e . O
' tirertipenate m cemee de . a0 |
- - - e e 'e ‘r » - ’ v
- PR PPPUPL I, PUPEUP RPN
" Adaddiibnd it
é\. \. beliyecc=s P, bbbdddd bbb INERRVEPPIPPpwTIw bbb b4 bbby taannnn yoereeey LA '
20008000R0RE " | - R0R0G0NY: St T v ot b . ’ .
. ey " - ss @ we ®
s - e - - ' '
.. - L e sesems, »
' R
' " . L, . .
. . '
P ‘A e v
L . « ? e e
. . - - ... -
- ‘ st - csssses
o ot - - -
Wi ' e e . - S PR LR LT ) .

DN
IR

. . -
- - I“ . '
- .- -
« e ee ee oma . '
-~ e - P - e . 23 RV PPV PVPPIE PO PR R RV
. B P - e e . ! L PR e d e d ddddnd dedddddddddddtd +
1o . y -e AT a2t o ddradiaad 2 a4 dadaudiodllolblibddd LAl ey o -
: Tasaaa R R R PP Ladddddaddas 1 aaaaaa L LLLLL PSPV . 4 + -y ! a - \
A cadd yvry DACRLL A [ ' ' N > -
~ /" ' ' . v - . . e
. . same

0+400

1 . ’ . "
FIRS L aj nennannan S o . - ecw » e
3 ' ! . \.
. cssssssssssmm. .- . - S . .
T . - - -
- fisscccscssscccns == - . - s . 0 -

- - R \eesssssss

g uolejnuLIo) —a—

Ablddady A
Dbt & Lassshadidd .
v AhhAd Al v M) - M
g . A e P T ) ey & . 0
L S r - - -
RO o . -~ - - . .

P -

MESMN

1" PPrrecpecccccccce canee

A h Xl

. - N csee ssssssd ="

' " csep ssssecssscess =

- . cessmnd mmm=dV VY
esspescsccssssssss -

\/ UOI}B|NULIO} ——

cee P v -

- “« m= lall Y 4 meee.

WO 2009/135259

"
L
PEPOPOPPPPPPRVENEPIRPERVPPPSLRRPSOPPRPYFFYE o0

. VY v
D0 MO

0+300°
—L 60+300°

.

'
tecssadd vade) o

0 "y 7 ¢
L A \--V.r.. . wo Frraaan

1< EE " .- LR T . ')
M .« . |
- - e - DN . - mmmtan EEE L P
- . iy '
mmmmm Ay aa, - as PR REEEE LI ". "y . e ’
' B -
" P LR R R L L T - - .
- Ly ’ N r e meee
R e .
N k.u.r. . et S - - errepr e e
- mmmmdba . R " gt v - - . . -




CA 02723795 2010-11-08

PCT/AU2009/000564

WO 2009/135259

joueyleAxousyd ——
oSeuneg asealold —+—
SWAZaplN —e—

2lUOSOIg —HK—

Vv WwAzopug —3&
q uoljenuuo —a—

W/ UOIIB|NWLIO ] ——

¢ bi4

A . L 4
>
L 2 A Y
' - ' ¢ - cnadp
'Y ¢ eeemmn ' R N R E . -
' R e« sssss 1 1§ . R - -
csse esssssssssssss e 4
- e . e = e - P s - eey ot ” .y . e - cee W = = 4
B eccee cccccccccs scccces " - e . . . 3
c oes wesses " " T AT " Sre wlPIPIPPesessscccccnnnn - B “e = seee= 3
¥ laepmmmmmmnen s aeee e cessssel | ® Sssssssssssss aa n - v S -
e ssssssat ' - ' am wPi# ¢ seccccccccccce seees = = scsssssscscssss
cetppa g gihaa NN aagan = s & @ cee o § eepasassss aeewse . g ’ . .
" cnme “edeaa - . " .- ceBadtany sescccccces o= - - - - -
et eee (il ssdesccsscssss ) o - "y ' =
- \ o - ’ .« A 1 8 - 0 e - e v 1 -
.....ﬂ\ ceep == . x e s A eee Piensnarancta AL . e 8 el . R ES R waere 8
28 533 ab ece "Wacasanaan, - w. s edsagae ' PRI i | eee oo . oaorr e B
. o S S T cadomdrrdnN¢F? VN dasasarn i mmymmman Vi omee, Stasmansye=ss r IS ' v ' - ~ Vo enamdn e - P 5
e € 0343335 & =t” NiaTles » e ! P e s . . OO W saas - P v, ot S e P 4
A - . y D O I T L T L LTRSSy eeeedsdsdddss L . tigecccccccades ccccccs sccal
. yary N - ligw in ban- e AL AN T, - NS et mmee . Y s ahee = e g . . » P o R p 4
T e sl ees i e B A A O AN PET T NE L L L £ aRANE LI R ¥ i S e ceccccccccns prableaania T, toatevaaneeeeeee e e = 'ee as
L T S NPT AN\ it R T L =) v v Yty 2 N amedn s s P A . A Y. . o . 9
TP ¢ PP P vessssa e oe = e e edaaatemetddads WWPEPEYY T S, NI LRI P AP e P Y T LR UG L L L LY APk B b cccssssssssscsssseniiaLy . w.u.....:. cssscsccsssnns o H . - 4
- - PRSP - Y grrrramaaN- -t - - ee . Srer  mees ¥ e el S R Hp - B PERVRLL TR RN o meee L . . Py
L ommn AOGPEI A et gaa Al = - %\ 1detil) Sessassadeall 19 ' - S R R R PR R - crreen e srarrreeme e e d VT T Ll L = = sessseess=e.e ~ N3 e oo sessese =
[l R R R KRR LR i e oma W B e LI L PRy = Andbb A v > . -
. A ORI LE LR LR N A " PP s e e e Apltvsraatdatane S
+ . Y] ey e = M t = = ee . .e - =
.-.v.\ y TeVrorlrraasn L ——— ..1-..........1 sl 008 e e sl Nan s\\.!rn..n.aa/s/.-)tfw.s v .o - - .~ . -
e 'S Tt emat . .-, - wlasassnn F o= o= . . 3 - . . - -
y - F N ....\...-..-..:ﬁ..s\. Ve e A A
e . ad s - LTS ds & se A e s csssees ssssh = . . -
Faie ¢ e deadesnnnanemaaat)eg VUL ' . - ¢ - L 5 a = r ' -
e = N N ceccndeccccncan, - [ LTI - ' R ee  eeseg
. s ” cecdBoBaBdd s S - L : - p
- ccsss cccsssss edl I Ypsoppeagaccacans : b
e RIS N : . e n . i LR ’ fe vy 3 :
teeee BVaa casess . . I errepessas e . -
e o . ceee . . . . e teee 2 D) r 4
- ‘e cee . repeccce . .. .e -4
< - - IR ’ T ‘4
o - e - -e - - ¥
. ' - ' v R EE) - PR - Ve '
ddapeccsssssacaclds © aee Peb iebrrire= R T L H - < . -
A i . ; A AL Lt 4 e e Srn= s ", I . i .
141 ppecpeccacece seee \ s - PPPPesacaces I L L PR N . . . .. .
e . 41 oo cssssssss; sads - . . tees o Y . ' ' jeccs bessssssass ¢ T ere ’ e
P | R —— - v s ccdsPPrpocacacanasac’ . - N 4488440 EPPPananans . - .
N . 4 = cldelippocccccccs peadeded oe - [T, cay' ecscccsccscs . TIT) s 00 2 @ cetta
esM e iprasacccccceccccacnans = - = i ce desdSBimmcsssssats Bas V0 ey ‘ S | .
~r - —meapn - messssdmyymesseeeeesT - R il s e e R . . . R
: a4 Yilleessscccccccanne v . e emmemeeedtdanaiiye== - e ' “p mmmear srarrre= .
L . . csss =d14190pcccjsscccssssaase v sssssssssa 0 o . TN Jiis secccccsces L . T
N . 1sisecececacacae A A e ASastsnnns S rrarer e g - . ceccBecde 81 %1 -
— . e eed tasmmrmgmeesmesaeaaall 0T L LD ) seeeeeee O04 Be - Prere o vaeg ~ - . ~ 20 11 ©® sessess - = e
. . . R - 4adrPiiiiay  me  medepmen PP e YTy it .
cesssnnne? . . - o 10 811 §=’tcccccccca’ o oo <~ .ﬂ. '2 . —ty " YT e e eeaaaen L Ay - - sse = . 0 .
. saaaas seesesssceccan T Tir mamriiimarprrrreepenn- - elemmmmmmay o e e e I wea taan . Pheabe. .
bt R Y (NN ST S A Ve OO wieere A e S eeeead Shy e WORTUTTCLT L T S N . R - o . o'
- e M2 2 ey T s ot PIIPItt1ate eeeeeel Ll A Lttt eeecaPecbedPPrraresansasan . ' R . et Pian cee == PR 5 8. 88°° 80
’ . e, S
Ve ay ew . . ' Nl e e ee ee ¥ - o amrraaay e L & . . P AT -~y o= uor sy aae b (B ' . '
. [ Npcey shee i - it acesl Y L PPss eseeed cecdPrEripescsssed -s shecsss e ltessee . : . Y e ob es = . . . et 8
TIYTLIT) ¢ ¢ ces ee . W — ‘e - e e, v seees s iaa s e SIS ) e ee ccceecdBeiPi =g= e=, = . . seee A T Y - e 4
' - . ' . op ese - e leaaad -, cesssssseedtifilllccsscsscacssesd saes o= somemm e e . . v o- . . T Y 3
ses e o ¢ o . . . P T Y - - XTI sess s seddeadesddds - N ~ 0 . e . TR s 004 1A =N i
' - S - - aeees - -~ s 3 eemececced 4a8=11 FeceeNaocaan . e Tw Lt e e v v PR "
e o T v . . assedell e Yy - s tartey seeeeeadel Ll P ememe bAmare pPeeeaal ~ EEEEE ) oo - z . -
S O . ' e . ' L . "’ - cecee sassslsns at o, . . . v - .. - Far s -
. r o e - - e YT cmmmmmtt P o - ~ - Vi rrrrr EEEE T .~ " ~ - 4a¥ am === - - yw. KRR . o R wee e e
" e wraaen EAE R EEEEE) R - e . - N . 9y = .- v\. vy - . . . - T I A L
b e . voepdan . ' Yes s seeee T “ e VealiamyimesTee™ea. WL . 5 » eess es 000 -l < - RSR— cee = =a - "

B P o it el LS ] - e mee . vl A Rt P FLT O ey s P - . g ommmerne 0 tre aaaa
X = ir, . " rore - e e SR TETIN] " T EET PRI TTEEEEE R ) CL I AL e W e RN R TR TP L T LU R 4 DALy prm U LU LA AR Dbttt ob Tl - R “v
o R lesseel %% -2 o - e "oe N SR N Lk LAk cadepecmnpds oo e ee f e o e
S ST - -7 - Crlis temeta -, - I AR P orsden me = T adan 300 dnnaaq- coa R R R e T PR T DU U PN > -~ ev 2 ssariaaar 0 WAL 3
B e L LI B E T T T AR e R EEEEEEEES T e v - - s . R R L -y ™ . ’ <
N T B r PR ssem . - - memd e NA R caem an=aasPhes % S R Y T Y L LR S T Ph. o RRRRRRaan . . P
- \"... Firmpdnnnrnnnrr=iPirre LI R Y Ve eenana - .. - - T - L b d - - . N .~ ~ .~
- - csesese ¢ CPierr - - . 3 calddtannurrr r= ==boo. . PR ) cre

i - st rerrrrrrr - P Y A. . Seoe - '
servrerampt e svdsssiarraceps " .
BRI R) - AN . PR . .
wodrrrrrepees e - o ¢ firrrrrevIRRita T T L L LR .~
~ “e emmiFrime S T ey T - - . ' .
ca®1 ¢ e R -~ ceesemcdduuEREEE r T
)
edd cectavanvan A A 4
i - - - trers ee == N
e . . e asseasd -
l adh bl LAR A RS
vamaann .
(i Ve !
- ll- -
e ser b N '
. - -
ccmnacha o= Mo - ' '
: CR. R v
esasasa ¥ V. B - - (PR 4
- ’ ety o ......vw“...v....-... .
. .. - . csssene & o
cecesd ecssss o - ~r ™ - - . .
. et « sssss =
ee 4 ¢1 = msssssessssss = v s . 88
o sas e - -
Ay lelil § S"sccccccccasjjessssass - . T p
- R4 i _— P -- - 4
oe ".r.ﬂ-..--‘.n-.-.-.-.-. : . "y mee e sesses - - - . . ’ Ly 3
- - " ‘e .o . &
..u....,...,..-:-.:\.!z..............1 s 8 ¢ Ne eea i e . b . - Teeg
o VT - . S ' e e . ] EERE ' .- N b 4
EP AT seee . Ve v - - - - . ' oo 4 sssae
o A L % T : i S RARpRRopRIRmswssravTerng, RTINS At b U 0l i,
es sepsssssselass / . - - = aa + e ve . emee ..
b - (3 " HL -1 o et retd s M A I RIRIsaaiiaisanaainagisdlissnsan Madd bl A e} FETRITT S SIS ERSENERENNESISS SO0 EE0 . = menens swsesewss = o
. AAARER IR A L AL SRttt M » N - . . . . R SR lecsesee e = = - - - v
T vy 3 o " ’ ‘. . - 1 tTene = g w= LAWY vv N os - . e o - - b
19 = i = e mmees b0, 0 . ' - T ccssss [ . . 3
- o . . ’ Moo N ’ - - ae . - e = - [ N 1 ‘e o . v - ’ - X
R LY T . e, ayane *drtaanas - et -« Yo - s ¥ T . . -s " 1
- 4 - s -, - N T~ - N A a's 0 oy " g . " PO [ .. S e - - L ’ - .
LI e oA 1T @ pltes seseeeell. . o e IO SN " . . > - ' -, ' . e css = saeiVl - . b 4
(IR i ' e evs A - “a lavwre o meth TR o . SN e e e e - e = o v 't 4 eteceelboces o oW e, ¢ . s b 4
' I g 100 g1t 19Veccccccccncece graces - e P - . : N 2 .- . - e e o E . et T - . " o & s . b 4
. »” D) a“ % B P R P P T . W e mmmde om AP grrrrramees 0 el e Tl . e etena ’ V- - - tmta P IS - TER AL MeTe e eeas o . - . v S 4
R N A T T IO Y YTy 19#; “eccccccchcchecens . H ' r® o it s epe meceddedBadl 4 e - sqe- A . - 50 3 oo - -, ' ‘ . - - e =
O - v WA st tevwsa 2 - ceeedt wsbirrars === B A, ] e ey p® ®s ® se = e H P ’/ ’- ey ' . —
ceamawsiranarrrnaet Pl POUREREY aw ' ceeedeamany " - ’ r P onn . /; ~ ’ - - [ .. e .
B R P PP S oo cececccccers=hrrrpoccs . mane maee - gy U ' ' - '
ceeSBanmurrIPPrPPF st wallse At AN s e - - - I
- ot ] > gree . e cosbolle "pescssssssssasnsel - . es = (]
ecsssssarrrrrrecacaas pwed S N I S I . - . - - e = - .
. ' e - - = sisssssnEtecccnnnasen - mmee g - . ' . M)
dimmrrPrrrene e e At M g eearane e e e I Y - . v .. .. e e e - v
- -~ oo u‘.‘w«.. TV AN 44 A Arveveer iy eeMNenaan . . AN eee e gmaa - ‘ ' - - . .
= s “r cepdaanminy == . ' - ' e csssscsccccs a=
- ddad O ] PR R L LR R LR Lk Lt L R, eeh WmeeeaettUly w - - . . o
- . PP R ot dee's s . . e =e
eebirras ' Py B N .e " .- .
R R A e P - - . . ee = secsssss =
thsripmmeeer gL S e ’ - - . Coor e Ve
Lo h - < e = e = = -
o - A iy -t
.- . A . L i 0 e Sreers - ' - L
. o N o ' . MY . v .
' YA )} o= ccscsse ge se 3 . T AN el , - - . " 2 Lo .o
A v ol e (Y 0 - " .
SR e nine L ALy LR NN eeeee - ' L S l“. £ r 1 ‘s v
- - LENPENN - ‘. .. . o
A P FPPTT- XN L i R AR A e ... ' e B r - -t e . oA
e R L AN anass . =N e« mpestlplr r
v L G RRARS s eeeaes S L S, v . . - . . o - '
P R T e, Ay LR cceses prasass R 2 e cossss o' P ® scsssscssls - o NS ‘e o @
P ieer i R A Pt - e, v . = e - o - . - ¢ . . 4
e T b R AN ' » - - mas seeessss - .l 3
. B . wa. . ’ - « o ass .
"y . A T — . ~
B e Leees . . ' " - . . cecdBPEP Sypecssccsssl . = .
(EeY ~ R == LEEEN ' DR IR 4 Il R 2 E
DT . L S semeeedepp s . e sesstemr, S o e - - ceeee mdeeedBP . cpees seee E
[N PR - - e ¢ ~7 Yirrag e v - Cristanmeee  eccecccenn . e . - [N we 9
br " eiee 1y " cee Necaaaedeop poos 1% .. 0reppenda Vol N ' . vy == cespeese es o 88 . A . cess seeedlBPFfditrresssscas ! . e~ r
- T N .e we "™ . L . ~ . st et i T e 5 . . H I k
7 RN S - e e = S rdterre.. @ L AR LYY . . . c = = 140P400 oscced ey # . ' . H r
P M TN - . .~ ' e - - LR ) . ~ e
r . Pl rar e ¥ ' -, ., o ~ - ;  =Ee = .a ceee iyt . ~ k
PLIEN * . . e s‘ e ! L. 4
.',s N  eee v, o : L cna . - . et R 4
N toan eren =y '= 70 - * - - - o - R RN ' 3
- R - Tt hear -~
- . Vor . . e Ny - LR . [
<k .-.J".... - ' N - . T Meties . . H v IT
. . TR o .- e . e Ve o ' worow ceee  eeea
1Pt pee ™ peee®lua. wR L ceeprecns e AN - e .. >
' o - s . . - , , . EEEET R TP
e tt 4 dranraaas ' : - . - cemmee ST
. e 8 e
I N DU cscse -
- .- c <<
vuw..r - . e ™
(IS - - .
' . - -
N e - - .
- L
cecccscalace T
v . - - ' . = o
sssssssssanasas e . . RN R 3
l!llllllllllllll-l-l = . . . . . ‘.
~ ' ' ' ' .o . . +»
e
" ' - aw ..,...v . .\.v..(« ¢ ® ssssssssssss " . - .‘. . u"
.»“. . e e AL A ses sssees = = . ods 8 . G 3
e o F0 0 4 - s P, . - X
nr e eesk == N . ' cass ssccssss . " - v
ST e . - ¢ Ve eeen e yerrired
p' " . .- p
T S = wews B 0 ) -4
- .N! " ‘ AT AP\l A e r———. r ' ' w
T TrTriTrry v e TrITTTTYYY ude ® . o 3
o > . 3
og NN . e sesee Bl peecce cccccpes e o - -
- . e desasy aal
. T .t A . i ) ' - e eood tippesespesssssalace
- R - R I - K ’ N REEEE L L LR SR -
oo e o S - ' YRR - - “ ceeee - '
- s Ty, v e mmeemamr rrirri=s O SR A = R AP A I memeepees T A == > el 8
" ) . - ~ ] . - ep e .. - e - -
\ - . . e ec eeee 41 ¢+ == “rle - - T P . o
. - - 4 e ety 1 1) pesccsaceccil ge o - - =
~ e L L LT S ¢ e & oo
' " . . L P T - e - R
. B cee ssss o= = < 'r - - L R
: . v 5 [ L LLLLLE R T “LPP Yeessssceeae - .- “ .
- ‘ b eedSecalunrrrarrreccsscns - - - . . - - - 0
s arrmrias 1 232 U T r eeeeeeee B TLTTIITI . e eBabEay semes eten . . - o, .
-, i rep=l i : T e s e Nemmededdanr=re .- . - - L . .o
e L L A PIIIIIn Bt . & - Q . .- cecencedecannvanirymn R T T IPT T o oo ' . - == ' .
LU “ e eepmidennnnures - . . Py .~ - ' S ommmsn a’see
cemmmnndddsendorrrren= KPPy PN e esecee =listPysencene deoad P L T LT PERNL LN . ' v ~ > .
- OO0 Y P L T L Lt T av ’ | - s -~ - I op ==
eemmsdendabunre . ' - T ee o . .~ o e -
RN JR—— ........... ) Y . o . , - Nz g \- “ ' E———— ’
. PRYSEIR R ST TT AR N METELY ey T s s =3

LTI

3 FRTETD og . - 7

ue}nw SnN92092%0}dalNS

0+400'}

0+400 }

+ Z0+300°}

-

+

L

o

=
W /Ngo



PCT/AU2009/000564

CA 02723795 2010-11-08

WO 2009/135259

kRS AN KLY

B L T
- eNaTET Y2y

A
" o

e 23333

rerre
J

)

ANINNN A
werawpre

AREERLEL Rdul

srrer e rarprar=
- -

rerrrrrer
Y cssgqe

ve
v -
- - =rrurccrrep
- TIIINIIIIQIINIINININNS . -
- srsrppppep s rer
- .- 1" LREEER] -
. e e PPANFPIFFPIEFPS
S, TITIIANINNRANNY -
ceee v v
- tvevy
e we -p
. =

FRRRRRRLELR) -

-
TYvgYYreey -

rrrrrrr
o “‘.-l AL LA

FrPPPrrwaprrpp re LA
(LR TTsayyeee ARLLLALYL)
PFFPFPPERr=ap - .- - SRS - Fespe L)
. - - - - - 5 - Yevssvvge )
SppapEPPIPTIIrFRRSPRPS - 0 - rre .y [3
AYNEN AN AN I I Qe w ey - ~vagvec~- nnauﬂnna.aaaaa!.“

AR ARRRRRLE

-
perrrrprrr rrrap~~
LR LA L LA
rp=-

“rrrr==r

PFEFFRAEREFs =~ =
AAA AL AL ) ‘!l =S -

specr s sare ve
AR A AR AR LEE AR R R R -
wrpr “PPPrrprEpTRSprRSPPFPPPPPrI I P QragupRE Y
R AAAAL AL E L LA

» L

- A
SEEEPP L
Ivemey

LRI L L]
-

il Lk k)
- rrres
Akl k]
- u

BERFFrrar

P ARSEER

PPrprenr==~
ARLRLAAL LU LA =, .
rr .Ut.-at-

AR R R L AL AL AA) .
sv.vvuvn‘”\! - r L]

-~
=r rr
“i1v8sIn -

L4

“rrer 1 recre
- - LA L L) AL REARE R EEEET]

“rrprrrresare
SYEYEEYIYILTY
- . =

"

IVTITIE NI
-e DY 17

)

ar rrmar=~
L L LA L AL
n.nq

Ny ey y
recr re -

cemmmmmny.
“rer

- cscegyessg
“eprecreup
- - - - “sssvvvine

ceyyememee msmemeyyeqy

.
srrapwarssr-r- - O X T

LERALE) A= megyyEreeeas ERLALLLELL AL - . - - cemessesreerYYANNYAMAY

sssssuppunne- rep - ceccmcmmcacccawrrr wep= - - - - rer pe o=
. cvvgygrev=== evvgetrEIIEE=Y cee = gy = = S LI

PERPPPPPAFPTRRRTIE, srr-ssssrsare-r “irrr-upur=- . resrrar srr-sar==sres rranr rr - re=rrrr rr crerr re= - v s e sarmnc rpgpre
NITIVAVANINARSSaqernnrn- =y R R el b - wegesygEqy-- TIIRINNEIGIGGY A peeamaaey - = geen= )

re prreswpuar===- P A -

e « as as aw

spssrcar==a
sresve-
cep=

“rere
- - jey =

“smvyeeceaqy
-rr r-

rpersprarracs
qesr

L)
PEFFPFFPIIEFFEIAT
TETININNNNNIINIIQQ ey T Ye = a~

rr
M AL AL LAARLLLEL ML AL

- b b
ersesrrg rcrear- ‘e preressrcpcccr © .o ety SRS, g - |l‘d‘.“..¢1-‘vi“v"ﬂ L) arr ProrEarr=r
- TY YYINYEeeqYY e === - - - - oe . MUEL LA 4 . 3¢ AL L i I ]
LA UL LS g s S - - PYP PPIPOPrIncpgrrorr arTeT rrySATIrYY

sysgeqEaNy g

LRREL) -
pe~r rrr ar rarr~s

LR REARLLELERLL)
“rresssps

paprrar=== csmpmmp
- - eegqy

pPregpperarerr =~
BISAANINeqEIIwIY ==
‘--‘H‘lilﬂnnlunn

FPpwwppuaprprr=
- TIvrayee.. Tvvevey

-

- emepepes = o= Treresspprrr=r=-

. sg-squeger wvecayeeeyy. = WA Te SEIIIINNNIIIIEINNNC -

PPFEFPPFF RS Raprrrr r PrPFRIFRIIRFY r SeesssssscpewrrepTIrpproeroprr-

ML DCCE) CRAAEER LR DAL CRRRALEAR R CARCARAMADOC
PrPFP PP PP PP PR PR PP PRI PO prr=~ar SprppuearFppropppprpaparr==-=r

NIRRTV B NN SRR E NI RN I
rrrasrurappp
)

PPPPEFFIEFFFP

v
rygr=cr=9s
rrerrrrrrare~r rerasrrery
cggeymmm. ==

v
v rrrrrrvrep
Neeymmeyemmgeyyy iy
“re g g ccvh- = FIA“PPrPTREPFrRPPPITEIFFS

Y CTyvyTevyIyeresgyy
MU

rr=vr

AL A AL R R R
PPpescsurr=~r rrer--
LR L L )
cppecep

“sssssryeepy
itese -

AL AAARLARERRL]
-p ~erprrecrear=
AWYIYYYsEYTIYEYYYY
resss L rrerpravrarssrar=
TYIggYeEgYEYEYYSY EERL LR R % YYIIQY v~
“sr = rrraspur -
CAERLEERRER)
v

LA 49
UL O
TYIIEPNANNgILEY

v

.
CEEEE R

Py

-
LREEE LR

43
MITTLEARERCRCE,

1= 1

)
LrEnEpPrERsrrrresv il
LR L)

»
“M‘“‘!Qﬂ“ arrrrr
L A Ak h)

Lidddlidddl
A

recrrrrrcrera
' “yv= veeveagwe yemcrege=qr e ) 2V
crPsecrre PPecPer SPPepegrecrerrrsore PPesorY SR LT LR

LERRRR R L) qevgr-rewuyuyayess CFE

v wresrpecressnrrrrarrrre
meecamgrsrEEIIEESS sesgygesn
rr sres ss v ow e
s mma=

~rarrrrorgrerer=
it S aeme speey

.
sparss o~
N Y. - = . 3
srarrrrrr = crap~
rrerp== wepyeecpepeccprrepepr
cesesesseyeyeayyITNNY TR L)
“swssscrassss
b

cessennegen

-
spparprasrapr prevrasprprpes sssppry
A i IR R R L A AL ARLLLLLLLALLL) 'y A

ssrsssspupwprrare AL X )

LAREREA L)
BEPPRPPPPPF IR sarannarape
RN EELL) - N sgeqergenge

pesss wesssus
AAEEEREEEE L L L]

perprravrrac=~
. -ge =

BEpesssur=r=~ - -

LIAR R AA) S

PE FeFprr==== == s

TTTET LR nq-nﬂﬂnn .

aqgr

Fig 4



CA 02723795 2010-11-08

PCT/AU2009/000564

WO 2009/135259

!‘lﬂﬂll..!!..!
VY INANNTINNNY h) h

Spprerrccccrrewrrs re~

rery Frepprarrrr arr rrrr=rr .‘I!‘ “I‘l‘-
DA R LRI LD

"~ .hhﬂ L
re rPPPPPRNTRRFRpPEERPE Y rres
NYYESITEQISETEESTqESEQNENY CLLL) LEE
FEPPTPTPFAPSTRTRrFFFrFRIF . r » L Lldddd
SEvEsYgERIISESqq ISR EYYY AL KRR TIVIIINAANINNINA A
prrrpErTracparer PFPFFPTPPRRrars FEPERFFEFFEN
BT ISIREYIETASENqqEN ANy 19
rr 4

.y
rerarspresspurap

R LR L LSO sqqyyeege
rrererre pressppespeppprprenrrrr -r
MGRAA R AL LLRRLLLLLALLLAALALL] A AMALRA LA L LA)
-rer FrespprearaFppesapEaFIrerr

WAAALLAALALLAALALLALLRLLL) NN ENqqevg e

rr rr L SPEPRrAFFARRRPEPPPPTRPIPT Y rr “pre
WGA LR AL L LA R AL LALALLLLLL) RA AL §Yqqenayges
rr FPrPFFPosarr r aaa~“sarpprrerer rrer
AR AL LA R RRL LA L L LA - AL MULLA LA L

Frrrarrpreraprrrr rra~=~ prrpsrrcawprasnappupupr -rr

-
ML LY

-
)

ay
ala

gy

N
A

VINTINNINY
»r

- r ce
“accavvvvcgycey

Fre==r =r=r= = rpr=~a=rra=r
AR LA R L LR LA

b
sy

ELLEL AR R ER ] R L)
’r -

v
BgIINE e g myen

‘-Il‘ﬂvnlﬂ o

- -
TR
- ¢ -

3 E

repPpanre--u - - PTrRRTRFFFF-~
~ ) seee b k]
rrerrerear= Frerr-crecce-

CEERRELLER)
“rrer
TAEEYIIIGIIINEYEE TG Y

persppunpanrs

L) AR A R R R R R AR R R L LA L) cecgeeer.ug
PFPFPr RSP PIPIPIFT o rr rer== = ETEr

. NTTEYTAITANYTIAAYYIQYIIY S L LR Lk B L L4

SpFppprrassrrrappp v a=-

L0 SgEYgqEEEYEsEETEEEEYREYE

AL AR R LR LR LT LA T

AR AR
- e~

r

a9
a4

4a%4

)
LAl ddddl
.-

AL AL LA
re 3 -

-
h)
h)

.
A
:‘
-
In
-
4
4

-
43
)
3a
Ja
AR
CH

~
iy

worr- - FIFFEERF PP PP PRI RRr Y sr-ss
RELCRAL Rl by LEE) P ATRRLRARI

4
o
-
a4
4
-

LLLULL LA A A4
- L

AL
rErrenerre TRPPrIPTERY 13 D R L e
wenn YIveNINIAe - wees o w = Cemsane i RrE Ny XYYy,
reper » v FEEFIFERT vre presrs  warcw vrenr arivarenrorra
T LRI ANNAveeggey Yoy i SO EETL LT )
.. SESEPESENERPERRPEPPPP rrree
O CCL LR L) . =y Ll d b g Xl
raprrssssrerrrecrear r rrssrapes-wass-grarrerr crryPreRECTEr
AR g vttt ke d Ay Ll d ol d L by d 4
N A e o “EnE e rer e
O R LR R R )
~=wr-rrarrra--4

LN

"

Illllﬂml III._I u”ﬁ C "




PCT/AU2009/000564

CAERA ]
“rrrapp~

rrr
LR L
» -y npr

onaﬂ!‘ﬂdid sunss

- -

10SONICS

1
a

B

CA 02723795 2010-11-08

Cidezyme
Formulation B

WO 2009/135259

b Al ¢ — h— — o " — -

cr— sl A at ===

FITCIREININIY
ree
FEVTINTININY
prErrrerr
INIIIIINNNY

»r
AR LA AT L]

rrreprarrs

N4

’r
SNIIINNAN
(1] r

v,

RLE LR AN
[dalald ddddd.

Check

v
rrereerer -

-rer

»
5 "

)

LR EAL ERERRALLRL) .

STF Load

re

EERER R VA

Formulation A
Water (Control)

— —  —— - —— - —. e - —— T prT—
- - e s .- - - -

Endozyme AW Triple Plus

-~




WO 2009/135259

Western Blot of PrP-res infectious prion protein (M1000) exposed to:

Lane 1
Lane 2
Lane 3

Water (control)
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Formulation 2 diluted 1:200 at 50°C for 30 min
100 ug/ml proteinase K at 50°C (see description)
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