
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date _ . . _ .

7 April 2011 (07.04.2011) WO 2011/040825 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
A01J 5/013 (2006.01) A01J 5/007 (2006.01) kind of national protection available): AE, AG, AL, AM,
G0 3/04 (2006.01) G0 33/50 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

PCT/NZ20 10/000 194 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
30 September 2010 (30.09.2010) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every

580123 30 September 2009 (30.09.2009) NZ kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

(71) Applicant (for all designated States except US): QUAN- ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TEC LIMITED [NZ/NZ]; Waikato Innovation Park, Ru- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
akura Road, Hamilton, 325 1 (NZ). EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
(72) Inventors; and

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,(75) Inventors/ Applicants (for US only): BRAGGER, Ju¬
GW, ML, MR, NE, SN, TD, TG).

dith, Mary [NZ/NZ]; 19A Parr Street, Hamilton, 3204
(NZ). CLAYCOMB, Rodney, Wayne [NZ/NZ]; 60 Published:
Wentworth Drive, Hamilton, 3210 (NZ).

— with international search report (Art. 21(3))
(74) Agents: WILSON, Kathryn, S. et al; James & Wells In

tellectual Property, Private Bag 3140, Hamilton, 3240
(NZ).

(54) Title: MASTITIS MEASUREMENT

(57) Abstract: The present invention relates to method of determining whether a milking animal has a mastitic condition charac
terised by the step of measuring on-line the level of oxygen within the milk.



MASTITIS MEASUREMENT

TECHNICAL FIELD

This invention relates to a method and device for measuring the infection status of

mammary glands.

In particular it relates to a method and device for measuring or detecting animal

mastitis (particularly bovine mastitis).

BACKGROUND ART

Mastitis is an inflammatory disease of the mammary gland of a mammal.

The inflammation is the result of infection by any of a multitude of bacteria,

mycoplasmas, yeast and fungi. The range of. different organisms that can cause

mastitis, their varying susceptibilities to antibiotics or other treatments and the

ability of the treatments to access the organisms present the greatest challenges in

the treatment and prevention of mastitis. This is especially true in dairy cows, with

mastitis accounting for the number one cost of production worldwide.

Bovine mastitis may be caused by Gram negative bacteria such as Escherichia

coli, Klebsiella species and Enterbacter species, or by Gram-positive bacteria such

as Staphylococcus aureus, Enterococci species, and Streptococci such as

Streptococcus uberus, Streptococcus agalactiae and Streptococcus dysgalactiae,

and by Mycoplasma bovis.

Bacterial infection via the teat canal is the most common cause of mastitis. The

cause-effect spectrum of mastitis typically begins with a pathogen entering the

mammary gland via the teat canal and colonising somewhere inside the mammary

gland.



Colonisation somewhere within the mammary gland leads to continued growth of

pathogens internally, which in turn leads to cascades of both pathogenic effects

and immune-related effects.

This cascade is known to start with increases in lactate levels. This is believed to

be a result of the bacterial cells undergoing some levels of anaerobic metabolism.

Another early-stage effect is the release of immune defence proteins. This

includes the acute phase proteins, such as milk amyloid A , lactoferrin,

lactoperoxidase (Lp) and other proteins that have some form of antimicrobial

effect. Concurrent with these stages, white blood cells in the form of neutrophils,

leukocytes or macrophages, infiltrate the mammary gland, with the goal of

engulfing and isolating the foreign bacteria. This leads to early increases in

somatic cell count (SCC), a count used to measure the combined number of

mammalian cells, including leukocytes or neutrophils and sloughed mammary

secretory or epithelial cells.

Other compounds, such as NAGase and lactate dehydrogenase, have also been

shown to be present in early infection.

If the cow's immune system is not successful, bacterial growth continues and starts

to cause internal damage to the gland. As mammary secretory cells start to die

and slough, somatic cell counts (SCC) rise further.

Left untreated, these effects can lead to internal swelling, tissue breakdown and

milk clotting (the so-called clinical effects of mastitis). The tissue breakdown can

lead to extracellular biochemicals breaching the blood-milk barrier, such as ions

and red blood cells. This leads to conductivity changes and optical changes in the



milk. Of course, this cascade can eventually lead to death of the animal if left

untreated.

With such a complex cause-effect cascade of changes, one can appreciate that

merely the presence or absence of any particular component on its own may not

be sufficient to determine where a particular animal is positioned within the state of

the mastitis progression.

The measurement of compounds in the milk has been used extensively for

monitoring this cause-effect spectrum of mastitis. By far, the gold standard, world¬

wide is the measurement of somatic cell count (SCC) in milk. SCC is used as both

an indicator of infection status and as a measure of milk quality. Traditionally, to

measure SCC in milk, a sample has had to be removed and sent off to a laboratory

for analysis.

More recently, on-line SCC devices have been commercialised. These devices are

limited in commercial use due to their cost and complexity, which is primarily

related to their need for external reagents. For decades, conductivity has been

measured as means to monitor mastitis. While reagentless, its ability to detect

early infection is limited, due to its placement in the cause-effect spectrum.

Attempts to measure SCC optically, via absorbance and/or scattering, have also

been tried; however, interference from fat globules in milk, which are a similar

diameter to somatic cells and in high concentrations (up to 5% w/v), prohibit the

accuracy required.

All references, including any patents or patent applications cited in this

specification are hereby incorporated by reference. No admission is made that any

reference constitutes prior art. The discussion of the references states what their

authors assert, and the applicants reserve the right to challenge the accuracy and



pertinency of the cited documents. It will be clearly understood that, although a

number of prior art publications are referred to herein, this reference does not

constitute an admission that any of these documents form part of the common

general knowledge in the art, in New Zealand or in any other country.

It is acknowledged that the term 'comprise' may, under varying jurisdictions, be

attributed with either an exclusive or an inclusive meaning. For the purpose of this

specification, and unless otherwise noted, the term 'comprise' shall have an

inclusive meaning - i.e. that it will be taken to mean an inclusion of not only the

listed components it directly references, but also other non-specified components

or elements. This rationale will also be used when the term 'comprised' or

'comprising' is used in relation to one or more steps in a method or process.

It is an object of the present invention to address the foregoing problems or at least

to provide the public with a useful choice.

Further aspects and advantages of the present invention will become apparent

from the ensuing description which is given by way of example only.

DISCLOSURE OF INVENTION

According to one aspect of the invention there is provided a method of determining

whether a milking animal has a mastitic condition

characterised by the step of

measuring on-line the level of oxygen within the milk.

It should be appreciated that a milking animal may be any appropriate species

including sheep and goats. However, reference throughout the specification shall

be made to bovines as this is a significant dairy industry.



The mastitic condition can include all stages of mastitis as well as preclinical.

Indeed, in preferred embodiments of the present invention, the condition detected

is that of preclinical mastitis as early intervention can be conducted by the farmer

without significant damage occurring to the cow.

The inventor considers that the choice of oxygen levels in milk is one that is highly

indicative of mastitis and justification for this follows.

Milk is secreted into the mammary gland with an oxygen content that is close to

that of plasma, but there is no system to replenish oxygen once the milk has been

secreted into the mammary gland. This is one of the few places in the body that

does not have an oxygen supply adequate for its volume, making it quite unique.

Another unique feature is that the mammary gland contains no glucose, the main

source of energy for cells in all other parts of the body.

Literature and clinical research by the inventors suggest that neutrophils within a

mammary gland consume oxygen in significant amounts when combating bacterial

infections. Further, the Lactoperoxidase (Lp) system that provides a defence

mechanism producing a natural bactericidal agent also requires oxygen as a

substrate.

The closest discussion that the inventors have found in relation to this area was in

Mayer et al. as discussed below.

Mayer et al. (1988) measured oxygen levels in milk from normal cows and mastitic

cows. They used a Clark-type electrode (Corning 168, Corning Ltd, Halstead.

Essex, UK). This study concluded that the oxygen in milk from normal cows was

similar to that measured in venous plasma (1.3 µg/ml). However, inflammation of

the mammary gland led to a dramatic drop in oxygen concentration. This effect



occurred in both normal and mastitic quarters of the mastitic cows (0.68 µ and

0.07 µ ) , respectively.

It should be noted that this study did not disclose methods for how "normal" and

"mastitic" were defined. Consequently, the study makes no attempt to define the

severity of the mastitis; rather, it simply labels some samples "normal" and others

"mastitic." While this study showed a correlation between infection and

inflammation as determined by whatever method the authors used, and oxygen

levels, no attempt was made to correlate oxygen levels with SCC. Rather, the

authors were searching for a reason why mammary glands with lower oxygen

resulted in neutrophils being less effective against different types of pathogens. In

other words, this study had a physiological, rather than a diagnostic, rationale.

It should also be noted that all measurements were off-line. This was likely due to

limitations of using a Clark-type electrode, which is prone to fouling, uses up

oxygen when being used and would not withstand the environment of a milking

machine or milking parlour.

The detection of a mastitic condition on-line is very important. This means that the

detection is made while the animal is being milked or very shortly thereafter while

the milk is still in the environs of a milking system and the cow is still within the

milking premises

One of the advantages of being able to conduct measurements on-line is that the

animals can subsequently be drafted immediately after milking for treatment or

other purposes.

Further, there is understandably considerable less labour content. As noted above,

previous measures of oxygen in milk has been offline and in a laboratory situation.



Not only is this tedious and time consuming, but also adds significant additional

steps to recording data against individual cow's history - which is a common

requirement with current dairy management systems.

The inventors have determined that there are a number of requirements to enable

the measurement of oxygen in milk on the line.

Firstly, the inventors have determined that oxygenation of milk can readily occur in

a milking system. This oxygenation process can understandably affect

considerably the measurements and hence any correlation with a systematic cell

count.

Therefore, an important consideration in the implementation of the present

invention is to provide an oxygen controlled environment within which the

measurement of oxygen in the milk is conducted.

Alternatively, ambient oxygen levels within the milking system could be measured

and used as an on-line calibration routine.

Additionally, since it is suspected that oxygen is used up by components within the

milk itself, a simple routine of adding or controlling oxygen levels within the system

and monitoring the oxygen depletion rate by the milk could also be a strategy

employed on-line.

In some embodiments the oxygen level is measured in milk within the milking

system as close to the animal as possible so as to avoid any potential

contamination of the milk sample with oxygen as it passes through the milking

system.

Thus, in one embodiment of the present invention the milk being sampled is being



channeled individually or diverted from close to an individual teat cup. An example

of such a sampling device can be found in New Zealand Patent No. 525350.

In the some embodiments, the milk may not be sampled as such, but the sensor

may be fully inline within the milking system.

As can be appreciated, the regulations surrounding the milking industry are very

strict in terms of avoiding contamination. Therefore any sensor that is used within

the main milk flow would have to be readily cleaned. Thus, the choice and

placement of the sensor is important.

Further, the sensor must be robust, capable of taking multiple readings without

requiring manual intervention (such as cleaning or adjustment) and relatively

inexpensive.

Preferably, the placement of the sensor ensures that measurement is taking from

each teat quarter. This is because mastitis can be confined to one teat. A

comparison between the teat quarters is thought to be able to give more useful

data in terms of analysing an individual cow for comparative infections between

each teat. This is a technique that has been employed for online systems which

monitor electrical conductivity of milk. By using ratios between individual quarters,

effects of stage of lactation, age of cow, environmental conditions, breed, etc. can

be averaged out and more indicative baselines of individual cows can be

established. Also, the actual dynamic ranges of components within an udder

quarter can vary by cow. Therefore, monitoring individual quarters can also help to

correct for errors due to all of these potential situations.

The inventors have determined that a suitable sensor for use in the present

invention can be a Ruthenium electrode. This electrode fluoresces when exposed



to oxygen and therefore an optical reading can be made.

The advantage of using a Ruthenium electrode is that it is not prone to fouling as

the sensor does not contain a membrane through which the oxygen must diffuse.

Of course, other membrane-less sensors could also be used as alternatives to a

Ruthenium electrode.

One aspect of the present invention is using historical data to determine when a

mastitic condition has been detected.

The inventors found that the decrease of oxygen levels and the increase of SCC

levels are exponential with infection which is probably due to the neutrophils using

oxygen and not the mammary secretary cells. Once the SCC level rises above a

certain threshold (which is given by the oxygen reading) the inventors consider that

most oxygen will be used up the neutrophils. Thus, by using this information and

historical data, it will be possible to determine the threshold at which an infection

(mastitic condition) occurs. This is of considerable advantage from a management

of herd treatment.

The traditional methods of treating mastitis are intramammary injection of antibiotic

remedies. There is a growing area of non-antibiotic, natural treatments for mastitis

that are more 'preventative' than 'curative.' Such treatments require earlier

detection of potential problems in order to be effective. Some measurement of

oxygen use by a key component of the cause-effect spectrum, such as neutrophils,

would provide such an early indication.

Thus is can be seen that the present invention provides an on-line system that

meets the following criteria:

• can monitor the cow's milk during milking for mastitis and/or SCC



• reagentless - doesn't require the use of any reagents

• low cost - has the potential to be a low-cost device

• robust - can withstand clean-in-place temperatures, pressures and

chemicals.

BEST MODES FOR CARRYING OUT THE INVENTION

The following discussion illustrates trials conducted showing correlation between

SCC and oxygen levels.

Methods

A herd of cows was screened to find cows with varying degrees of mastitis

infection. Cows were screened using a standard Rapid Mastitis Test (RMT) to

determine whether the SCC was low (score 0), moderate (score 1-2) or high (score

3). Cows were selected as follows: one cow with four low quarters (normal cow

with normal quarters), one cow with at least one moderate quarter but no high

quarters (mastitic cow with both normal and mastitic quarters) and one cow with at

least one high quarter (mastitic cow with both normal and mastitic quarters).

Milk was collected prior to the morning milking, using the following set-up in order

to keep the milk from becoming oxygenated during collection. A 10 ml syringe

body was retrofitted with a syringe needle facing into the body. On the outside of

the body a small piece of tubing was connected to a canula that could be inserted

through the teat canal. Test tubes that were capped with a penetrable septum and

evacuated were used to receive the milk directly from the teat cistern (i.e., without

oxygenation).



Further samples were collected from each quarter for analysis of SCC and

bacteriology. These samples were collected normally without the canula.

Example 1 - Effect of Ambient Oxygen:

Two of the quarters were measured immediately for oxygen content using a Clark-

type electrode. While not ideal for commercial on-line measurement, off-line usage

was possible. Prior to measurement, the milk samples were poured into containers

open to ambient air, thus allowing them to start to become oxygenated. The same

samples were then taken to an oxygen-controlled environment, opened and re-

tested to assess the effect of the ambient conditions on decreasing the oxygen in

the samples.

Example 2 - Effect of SCC:

All samples were taken to an oxygen-controlled environment, opened and tested

using the Clark-type electrode. The levels of oxygen were then matched against

the SCC levels in the samples. Bacteriology results were used only for assurance

that the quarters were infected.

Results

Example 1 - Effect of Ambient Oxygen:

Table 1 shows the effect of measurement of oxygen in milk samples in ambient

conditions versus lower oxygen controlled environment. From these results, one

can clearly see that, by controlling the ambient levels of oxygen exposed to the

sample during measurement, one can affect the actual levels of oxygen in the milk.

This phenomenon implies that oxygen levels in the environment exposed to

extracted milk will need to be either controlled or repeatable, if oxygen levels can



be repeatably correlated to SCC.

Table 1. Effect of measurement of oxygen in milk samples in ambient conditions

versus lower oxygen controlled environment. All measurements in µg/ml.

Example 2 - Effect of SCC:

Table 2 shows the effect of SCC on oxygen. This clearly shows that there is a

distinct correlation between SCC and oxygen that holds true for both normal and

mastitic cows. The no growth quarters of the mastitic cows clearly show lower

oxygen than the normal quarters of the normal cow, which is consistent with the

results of Mayer et al. (1988).

From these results, it appears that a method of measuring oxygen in a controlled

fashion has the ability to (1) determine the mastitic state of a quarter and (2)

predict the SCC of the quarter. Additionally, these results also clearly show the

advantages of measuring all four quarters separately and comparing the results

within cow as well as between cows.

Table 2 . Effect of SCC on oxygen levels in milk.



Moderate Quarter 7 CNS (low) 395 0.62

Moderate Quarter 8 no growth 1237 0.59

Moderate Quarter 9 no growth 2390 0.32

High Quarter 10 S aureus (mod) 5368 0.94

Moderate Quarter 11 CNS (low) 6439 0.46

High Quarter 12 S uberis (high) 23795 0.34

Aspects of the present invention have been described by way of example only and

it should be appreciated that modifications and additions may be made thereto

without departing from the scope of the appended claims.
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WHAT WE CLAIM IS:

. A method of determining whether a milking animal has a mastitic condition

characterised by the step of

measuring on-line the level of oxygen within the milk.

2. A method as claimed in claim 1 wherein the milking animal is bovine.

3. A method as claimed in either claim 1 or claim 2 wherein the mastitic

condition is preclinical mastitis.

4 . A method as claimed in any one of claims 1 to 3 wherein the method is

conducted in an oxygen controlled environment.

5 . A method as claimed in claim 4 wherein the oxygen level is measured in milk

within a milking system sufficiently close to the animal to avoid potential

contamination of the milk sample with oxygen.

6 . A method as claimed in claim 5 wherein milk is sampled for measurement by

being channelled individually or diverted from close to an individual teat cup.

7 . A method as claimed in any one of claims 1 to 6 wherein the device for

measuring the oxygen is a ruthenium electrode.

8 . A method as claimed in any one of claims 1 to 7 wherein historical data is

used in combination with a parameter determined by the oxygen level

measurement to determine the threshold at which the mastitic condition

occurs.

9 . A method substantially as herein described in the Best Modes Section.



INTERNATIONAL SEARCH REPORT International application No.

PCT /NZ20 10/000 194

A. CLASSIFICATION OF SUBJECT MATTER

Int. CI.

A01J 5/013 (2006.01) G01N 33/04 (2006.01)
A01J 5/007 (2006.0 1) G01N 33/50 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

WPI, EPODOC, GOOGLE, CAplus, MEDLINE, BIOSIS, AGRICOLA: keywords (mastitus, mammitis, mastitis, bovine, milk,
ruthenium) and like terms

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

WO 2004/048968 Al (KRYSIUM ADVISORS LIMITED) 10 June 2004
page 14, line 1-7; page 3, line 25-page 4, line 5; page 2, line 25-30; page 9, line 9-page 1-6, 8
12 line 30

page 14, line 1-7; page 3, line 25-page 4, line 5; page 2, line 25-30; page 9, line 9-page
12 line 30
WO 1998/050577 Al (CHEMOMETEC A/S) 12 November 1998

X abstract; claims 50, 57; paragraph numbered. 199, 154; page 3, line 5-12 1-6,

Y abstract; claims 50, 57; paragraph numbered. 199, 154; page 3, line 5-12 7

X Further documents are listed in the continuation of Box C X See patent family annex

* Special categories o f cited documents:

"A" document defining the general state o f the art which is "T" later document published after the international filing date o r priority date and not in

not considered to be o f particular relevance conflict with the application but cited to understand the principle o r theory

underlying the invention

"E" earlier application o r patent but published o n o r after the "X" document o f particular relevance; the claimed invention cannot be considered novel

international ' il ing date o r cannot be considered to involve an inventive step when the document is taken

alone

"L" document which may throw doubts o n priority claim(s) "Y " document o f particular relevance; the claimed invention cannot be considered to

o r which is cited to establish the publication date o f involve an inventive step when the document is combined with one o r more other

another citation o r other special reason (as specified) such documents, such combination being obvious to a person skilled in the art

"O" document referring to an oral disclosure, use, exhibition

o r other means "&" document member of the same patent family

"P" document published prior to the international filing date

Date of the actual completion of the international search Date of mailing of the international search report .

15 December 2010 . 2 4 DEG-2D 0

Name and mailing address of the SA AU Authorized officer *

SIMON THOMPSONAUSTRALIAN PATENT OFFICE
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
E-mail address: pct@ipaustralia.gov.au (ISO 9001 Quality Certified Service)
Facsimile No. +61 2 6283 7999 Telephone No : +61 2 6283 2562

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

PCT NZ2010/000 194

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

PRENTICE, JH, et al, 'Evaluation of some coated titanium electrodes for
measurements of conductivity of milk and milk products', (1977) Journal of Dairy
Research, Vol. 44, pages 6 15-619

Y Page 6 15, fig. 2 7

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



.

PCT/NZ20 10/000 194

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons:

1. □ Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.: 9

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

Claim 9 does not comply with Rule 6.2(a) because it relies on references to the description.

3. Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a)

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

I j As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

I I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

I I As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

The additional search fees were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

j The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

j N o protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



nternat ona app cat on No.

Information on patent family members PCT/NZ2010/000194

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars
which are merely given for the purpose of information.

Patent Document Cited in Patent Family Member
Search Report

WO 2004048968 AU 2003286246 CA 2506259 EP 1563292

GB 2395552 NZ 540020 PL 375570

US 2006124064 US 7757635 ZA 200504517

WO · 9850577 AU 72057/98 AU 73722/98 CA 2288801

CA 2288996 EP 0980516 EP .0983378

EP 1180675 EP 1180676 EP 1180677

EP 1933127 EP 1933128 EP 1935983

EP 1936351 EP 1947442 EP .1947443

IL 132688 JP 2007304104 JP 2009258113

NZ 500686 NZ 500687 US 6710879

US 6731100 US 2004246483 u s 6919960

US 2005225766 u s 7068365 u s · 2006256340

US 2008186493 u s 2008246946 u s 2008248964

US 2008248965 u s 2008248966 w o 9850777

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 200 1.

END OF ANNEX

Form PCT/ISA/210 (patent family annex) (July 2009)


	abstract
	description
	claims
	wo-search-report

