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Advancing the prevention, diagnosis,
treatment and management of oral diseases.

The Oral Health CRC brings together worldclass scientific and clinical research teams with
Australian and global manufacturers, marketers
and distributors to address the economic and
social burden of oral disease.
Our challenge

Our work

Oral diseases are among the most prevalent
diseases in the Australian community. They include
dental decay (caries), periodontal disease (disease
of the gum tissue) and oral cancer.

> Researching, developing and commercialising

Almost 60% of 14-year-olds in Australia have
had decay in their permanent teeth. Moderate
to severe forms of periodontal disease affect one
in three adults. More than 60,000 Australians are
hospitalised each year for preventable oral
health conditions.

> Researching, developing and commercialising

The cost to the Australian economy of oral diseases
is $8.4 billion a year (Australian Institute of Health
and Welfare).
A growing body of evidence links oral disease
to other health conditions including diabetes,
cardiovascular diseases, kidney disease, respiratory
diseases, inflammatory diseases and some cancers.

novel professional dental products to improve
the prevention, early diagnosis and treatment
of oral diseases.
tooth-friendly functional foods and beverages
to reduce erosion of tooth enamel and assist in
preventing dental caries.

> Increasing understanding of oral health
problems in the Australian community,
particularly within vulnerable population
groups including children, the elderly, and
rural and Aboriginal and Torres Straits Islander
communities.

> Researching biological and epidemiological
links between oral disease and diabetes,
cardiovascular disease, kidney disease, arthritis
and certain cancers.

> Partnering with dental service providers to
research and develop evidence-based clinical
protocols and models of care, and to build the
research capacity of oral health practitioners.
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OVERVIEW 2014-15
The Oral Health CRC has continued to make excellent progress against
its milestones on both its long and shorter-term research projects.
Now entering its sixth year of funding, the CRC has rationalised its lines
of enquiry and focussed resources on those projects that have secured
commercial or clinical interest.
$AUD 2 billion in product sales

Chewing gum launch in Japan

Global sales of products resulting from Oral Health
CRC research (RecaldentTM chewing gum, Tooth Mousse
Plus, Fuji VII-EP and MI VarnishTM) have exceeded
$AUD 2 billion.

A new formulation of sugar-free gum containing
the remineralising agent RecaldentTM was developed
with Oral Health CRC research and released in Japan
by Cadbury Enterprises Pte Ltd (a wholly owned
subsidiary of Mondelez).

Periodontitis treatment progresses to
clinical phase
CSL Limited renewed its option to licence Oral Health
CRC research into a world-first treatment for the oral
disease chronic periodontitis, and finalised a clinical
development plan for the treatment.

MI VarnishTM extends its market
The market reach of the professional dental product
MI VarnishTM – commercialised by GC Corporation
– was extended from the US to Europe, the United
Kingdom, Australia and Korea. In testing conducted
during the year the product continued to out-perform
its competitors.

Two new research partnerships
Research agreements were put in place with two large
end-user companies with interests in the commercial
potential of preventive products.

Awards
Oral Health CRC CEO, Laureate Professor Eric Reynolds
AO, received the 2015 Leach Medal presented annually
in the field of biochemistry.
Professor Michael Burrow was awarded the Alan
Docking Science Award from the International
Association of Dental Research.

Chair-side diagnostic for periodontitis

Host to international conference

A monoclonal antibody diagnostic that can be used by
dentists for the early detection of periodontitis has been
developed and is the subject of commercial interest by
an industry participant.

Professor Eric Reynolds co-hosted the 2nd International
Conference on Porphyromonas gingivalis and Related
Species (PG2015) with Professor Mike Curtis from the
Queen Mary University of London and Professor Koji
Nakayama from Nagasaki University. The Oral Health
CRC, The University of Melbourne and The Australian
Dental Association will host the PG2017 conference
in Melbourne.
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AT A GLANCE
19

patents

79

collaborations with national
and international organisations

4

commercially available
products/treatments

50

private dental practices
participating in practice-based
research network

81

postgraduate students
completed since 2010

68

articles in peer-reviewed
journals and 4 book chapters
in 2014-15
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AND MANAGEMENT
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Governance and Management

Board Members: Front (left to right): Mr Satoshi Tosaki, Dr Neil Hewson, Melbourne Laureate Professor Eric Reynolds AO,
Ms Lisa Norden. Back (left to right): Associate Professor Andrew Nash, Professor Mark Hargreaves, Mr Chern Chou Yeow.

Management team

Participants

The Chief Executive Officer, Melbourne Laureate Professor
Eric Reynolds AO, is responsible for the implementation
of strategic direction set by the Governing Board, and has
the full authority of the Board within the provisions of the
Participants Agreement.

The Oral Health CRC is established as an unincorporated
joint venture by way of a Participants Agreement.

The CEO is supported in managing the day-to-day
operations of the Centre by the Deputy CEO,
Ms Gilda Pekin, who is also the Business and Commercial
Manager. The business management function consists of
financial management, intellectual property management,
reporting to the Commonwealth Government and
administration. Commercial responsibilities include
advising the CEO on appropriate commercialisation
strategies and maintaining networks with
commercialisation parties and service providers.
Reporting to the Deputy CEO are the Communications
Manager, Finance Manager and Office Manager.
The Centre has three committees whose remit is to assess
key outputs of the CRC. The committees are as follows:
Finance Audit and Risk Committee, Education Committee
and Publications Committee.
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Under the Participants Agreement, participants can
be classified as either ‘Centre Participants’ or ‘Project
Participants’. Under the Commonwealth Funding
Agreement, participants are classified as ‘Essential
Participants’ or ‘Other Participants’.
The Participants Agreement is between the Centre
Participants and allows for them to manage, govern and
otherwise participate in the CRC.
The Centre Participants have also established Oral Health
CRC Ltd, a public company limited by guarantee, to act
as the management company for the Centre and receive
Commonwealth funding on behalf of the joint venture
parties under the CRC Management Agreement. Oral
Health CRC Ltd is also the exclusive agent of the Centre
Participants for the purposes of entering into Project
Participant agreements.

7

Governance and Management

Category of Participant
Participant

Essential

Other

Centre

Project

Cadbury Enterprises Pte Ltd
CSL Limited
GC Australasia Dental Pty Ltd
The University of Melbourne
Colgate-Palmolive Company Pty Ltd
Monash University
The University of Queensland
Bega Cheese Limited

Funding
The Oral Health CRC was funded in 2009 under Round 11 in the Commonwealth Cooperative Research
Centres Program and commenced operations from 1 January 2010. The Centre was awarded up to $31.6m
over 8.5 years under the Commonwealth Funding Agreement.
In 2014-15, total funding amounted to $28,676,502 million.

Funding 2014-15:

Commonwealth Funding Agreement
Value of Participants’ staff in-kind
contributions

$3,520,000
$19,422,000

Value of Participants’ non-staff in-kind
contributions

$3,761,484

Participants’ cash contributions

$1,973,018

Total
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INTELLECTUAL PROPERTY
AND COMMERCIALISATION

Commercial products
The Oral Health CRC’s focus on industry-relevant
research has resulted in a range of commercially
available products for the prevention and treatment
of oral disease.
In 2014-15 industry participants in the Centre
reported sales figures indicating that research at
the Centre has delivered product sales in excess of
$AUD 2 billion since 2003 (this includes products
developed from research in both the current CRC
and its predecessor the CRC for Oral Health Science).
Further potential products are the subject of
commercial interest by industry participants.

Product testing
The Centre’s expertise in conducting product testing
and clinical and in situ trials is utilised by a number
of international manufacturers of foods and dental
products. During 2014-15 the Centre carried out
studies on a range of proto-type products.

Products resulting from our research
CRC for Oral Health Science (2003-2009)

RecaldentTM

active ingredient in a
range of foods and oral
health products

Tooth Mousse

consumer dental product

Tooth Mousse Plus

consumer dental product

Oral Health CRC (2010-2014)
MI VarnishTM
with RecaldentTM

professional dental
product

Fuji VII EP glass
ionomer cement

professional dental
product

Dry mouth gel/Tooth
Mousse Plus

consumer dental product

Re-formulated RecaldentTM
sugar-free chewing gum

consumer oral care
product

Projects subject to commercial interest
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Vaccine against
Porphyromonas gingivalis

Option agreement in
place to license patented
technology

Antibody-based therapy
against Porphyromonas
gingivalis

Option agreement in
place to license patented
technology

Chairside diagnostic
for periodontal disease

Commercialisation
discussions in progress
with industry participant
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Intellectual Property and Commercialisation

Dr David Stanton demonstrates research processes
to industry partner Mr Makoto Nakao, Chairman of
GC Corporation.

Managing intellectual property
The Oral Health CRC adheres to the National Principals
of IP Management for Publicly Funded Research. The
Centre’s Participants Agreement provides individual
participants in the Oral Health CRC with rights to
commercialise Centre IP that falls within clearly defined IP
Fields. The Centre also has a Commercialisation Plan that
describes the policies relating to ownership, protection
and exploitation of IP. Any conflict of interest is managed
under clear agreements and policies within the Centre
and within the employment context of each participant.
CRC Executive Management, together with
commercially-focused researchers, readily identifies
new IP within defined fields, instigates protection of the
IP, and brings it to the attention of commercial parties
as envisaged in the Commercialisation Plan. Once the
commercial party has expressed an interest in the IP, it is
expected that licensing and royalty arrangements can
be negotiated. If the commercial party does not express
interest in adopting the IP, it is available to be considered
for utilisation more widely.
Research remains focused on, and effort has been
directed to, the development of IP that Oral Health CRC
parties are able to utilise. Included in the processes
designed to maximise the capture of IP is the Centre’s
Publications Committee that scrutinises and approves all
publications including presentations, posters, abstracts,
journal articles and PhD theses. This process also
allows for the efficient capture of information about all
publications for reporting purposes.
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IP arrangements followed in the Oral Health CRC have
been structured to derive the maximum national
benefits to Australia. Subject to any relevant Project
Agreement, ownership of Centre IP remains with the
trustee company, Oral Health Australia Pty Ltd. Beneficial
rights vest in the participants that contribute to the
project under which the IP was developed. All parties
subscribe to the commitment of ensuring that the
maximum commercial potential is achieved and returned
to Australia by communication of the benefits of CRC
research, royalty streams and availability of oral health
products incorporating Oral Health CRC technologies.

Option to license to CSL Limited
In 2014-15 CSL Limited renewed its option to licence
Oral Health CRC research into a world-first treatment for
chronic periodontitis. This commercialisation agreement
between CSL Limited and Oral Health Australia Pty
Ltd was first entered into in 2009 and provides for two
separate options to license certain Centre IP which is
indicated in the table of patents (page 12).
All matters relating to patenting and other protection
strategies of the patent families subject to option are to
be addressed by Oral Health Australia Pty Ltd and CSL
Limited by consensus. The Agreement also provides
for the management of Project IP by a Joint Strategic
Management Committee comprised of representatives
from CSL Limited and Oral Health Australia Pty Ltd. When
options are exercised, management of the IP will fall to
CSL Limited.
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Intellectual Property and Commercialisation
Intellectual Property Portfolio
At the conclusion of 2014-15, the intellectual property porftolio of the Oral Health CRC extended to 19 patents.

1

2

Field

Patent (or Patent Application) title

Description

OHA

Antibiofilm glycopeptides
# [OHA 012]

Relevant to the treatment or prevention of
oral conditions including dental caries, gingivitis,
periodontitis and oral mucositis

Gingipain inhibitory propeptides
# [OHA 015]

Relates to compounds, peptides or
peptidomimetics that inhibit, reduce or prevent
protease activity and the use of these compounds,
peptides or peptidomimetics to treat or prevent a
condition

OHA

3

OHA

Inhibitory propeptides #
[OHA 022]

Relates to compounds, peptides or
peptidomimetics that inhibit, reduce or prevent
protease activity and the use of these compounds,
peptides or peptidomimetics to treat or prevent
a condition that may be periodontal disease.
The invention may also be used in assays for the
identification of protease inhibitors.

4

CEPL

Antimicrobial composition #
[OHA 093]

Relates to antimicrobial compositions useful for
the prevention of oral conditions including caries
gingivitis, periodontitis and oral mucositis

5

CEPL

Composition and methods for
dental mineralization @ [OHA 094]

Remineralisation technology

6

CEPL

Fluoride composition and methods
for dental mineralization @
[OHA 095]

Remineralisation technology

7

CEPL

Mineralization fluoride
compositions @ [OHA 096]

Remineralisation technology

8

CEPL

Stabilised calcium phosphate
complexes @ [OHA 097]

Remineralisation technology

9

CEPL

Dental mineralization @ [OHA 098]

Remineralisation technology

10

CEPL

Ionic complexes @ [OHA 099]

Remineralisation technology
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Intellectual Property and Commercialisation
Intellectual Property Portfolio

Field

Patent (or Patent Application) title

Description

CEPL

Stabilized stannous complexes @
[OHA 100]

Remineralisation technology

12

CEPL

Tooth Coating Composition
[OHA 101]

Relates to a tooth coating composition
capable of forming a film and maintaining
the dental caries preventing effect for a
longer period of time

13

CSL

Antigenic complex for the
diagnosis and treatment of
P. gingivalis infection [P222]

Relevant to development of vaccines,
diagnostics and pharmaceuticals for
periodontal disease

14

CSL

P. gingivalis polypeptides useful in
the prevention of periodontitis*
[OHA 002]

Relevant to the development of vaccines,
diagnostics and pharmaceuticals for
periodontal disease

15

CSL

Immunology treatment for
biofilms* [OHA 004]

Relevant to the development of vaccines,
diagnostics and pharmaceuticals for
periodontal disease

16

CSL

Biofilm treatment* [OHA 005]

Relevant to the development of vaccines,
diagnostics and pharmaceuticals for
periodontal disease

17

CSL

Prevention, treatment and diagnosis
of P. gingivalis infection* [OHA 007]

Relevant to the development of vaccines,
diagnostics and pharmaceuticals for
periodontal disease

18

CSL

Protease inhibitory peptides*
[OHA 013]

Relevant to the development of vaccines,
diagnostics and pharmaceuticals for
periodontal disease

19

CSL

Treatment or prevention of infection*
[OHA 014]

Relevant to the development of vaccines,
diagnostics and pharmaceuticals for
periodontal disease

11

OHA = Oral Health Australia Pty Ltd
CEPL = Cadbury Enterprises Pte Ltd
CSL = CSL Limited
* Denotes patent applications that are subject to an option to license to CSL Limited.
@ Denotes patent applications that are licensed to Cadbury Enterprises Pte Ltd.
# Denotes patent application being evaluated by an industry party.
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RESEARCH PROGRAMS
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RESEARCH PROGRAM 1:
ORAL AND SYSTEMIC DISEASES
> Understanding the population health impacts of oral disease
> Investigating the links between oral disease and systemic disease

Program 1 consists of three
major projects:
• Oral diseases epidemiology
• Oral and systemic diseases epidemiology
• Microbiome and biomarkers
Project managers:
• Professor Stuart Dashper
• Associate Professor Rodrigo Mariňo
• Mr Geoff Adams
• Professor Dick Wettenhall
Oral diseases epidemiology
Projects in this program have focussed on building a
better understanding of oral health demographics,
particularly among vulnerable population groups
including children, the elderly, rural and indigenous
communities.
A major study completed in 2014-15 was a
comprehensive investigation into the large number
of children being treated under general anaesthetic
for preventable dental conditions. Preventable dental
hospitalisations are the highest of all preventable
hospitalisations for Victorians aged under 20, bringing
significant financial and health management
implications. The preventable hospitalisation study was
conducted in partnership with the Victorian Department
of Health and Human Services, and investigated the
contributing factors, trends, and impacts of dental
hospitalisation of Victorian children and young adults.
The study makes a number of recommendations
relating to issues such as access to fluoridated water,
the training and practices of oral health professionals,
the oral health literacy of parents, and health system
performance measures.
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Oral and systemic diseases epidemiology
Periodontitis is a chronic inflammatory disease
associated with specific bacteria in a biofilm that
destroys the connective tissue and bone supporting the
teeth and can lead to tooth loss. It is a highly prevalent
disease, with moderate to severe forms affecting one in
three dentate adults.
Emerging epidemiological evidence suggests
associations between periodontitis and various systemic
diseases, including cardiovascular disease, diabetes,
chronic kidney disease, metabolic syndrome, obesity,
rheumatoid arthritis, respiratory diseases, preterm and
low-weight births, certain cancers and Alzheimer’s
disease. Studies have also shown considerable
comorbidity with cardiovascular disease, diabetes and
chronic kidney disease.
Researchers in the Oral Health CRC have partnered with
the Baker IDI Heart and Diabetes Institute to analyse
the Baker Institute’s Australian Diabetes, Obesity and
Lifestyle Study (AusDiab). Consisting of serum, plasma
and saliva samples from 11,247 participants, AusDiab
is the largest Australian longitudinal population-based
study of the natural history of diabetes, pre-diabetes,
heart disease and kidney disease. Samples have been
tested over the past two years for evidence of the
pathogen Porphyromonas gingivalis which has been
found to be correlated with increasing severity of
chronic periodontitis. Over the past 12 months, work
focused on finding the most accurate and efficient
method for identifying the presence of periodontitis.
In the most recent round of testing, samples were
screened for specific antibody responses (IgG1 and
IgG4) to the P. gingivalis antigen. Between 20-40% of
samples tested positive, giving an indication of the
presence of periodontal disease.
Antibody levels will now be compared with health
information about the subjects to identify whether an
association can be found between antibody levels and
risk for diabetes and cardiovascular disease.
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Research Program 1: Oral and Systemic Diseases

This study is producing new and valuable information
about how these bacteria communicate
and behave in relation to each other, and what
conditions give rise to the onset of disease.
Our collaboration with microbiologists at the
University of Adelaide has recently added further
evidence to the possibility of a relationship between
chronic periodontitis and rheumatoid arthritis by
identifying an association between P. gingivalis and
the citrullination of host proteins and joint inflammation.

Microbiome and biomarkers
Studies within this project are obtaining information
on the microbiological and molecular biomarkers of
periodontal disease and possible links to disease in other
parts of the body. Recent advances in genomics and
the associated development of analytical acid-based
microarrays, mass spectrometry and nuclear magnetic
resonance spectrometry have created new opportunities
for the development of high specificity and high
sensitivity diagnostic assays.
Biomarker research carried out in this program has
established and confirmed that levels of P. gingivalis are
the best predictor of chronic periodontitis progression.
These results have formed the basis of a new chairside
diagnostic for periodontitis risk which is being developed
in Program 2.
There are numerous strains, or types, of P. gingivalis
that can vary in their ability to cause disease. Over the
past two years we have been analysing the genomes
of 20 P. gingivalis strains. Using our in-house nextGen
sequencing technology on samples collected from
patients from around the world, the research has
revealed important information about the genetic
structures and evolution of P. gingivalis strains.
This information is supporting the development of
a treatment for chronic periodontitis, ensuring that the
vaccine targets strains (and their particular proteins)
that are applicable to the broad spectrum of genetic
structures present in the human population.
Another study within this project is exploring the
relationship between P. gingivalis and ‘accessory
pathogens’ Tannerella forsythia and Treponema
denticola.
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Periodontal disease biomarkers
in donor blood
In 2012 the Oral Health CRC commenced a research
collaboration with the Australian Red Cross Blood
Service to investigate possible associations between the
presence of periodontal disease biomarkers in blood
donors and adverse events in patients receiving
blood transfusions.
At present, chronic periodontitis is not screened in
blood donors and P. gingivalis, the bacterium closely
associated with chronic periodontitis, is not readily
detectable by routine bacterial screening tests. Red
blood cell transfusions have been independently
associated with the occurrence of adverse events in
critically ill patients, with the reasons for this association
currently unknown. This project is investigating whether
the presence of P. gingivalis can be correlated with poor
quality (hemolysis) of donor blood, as we have identified
the presence of antibodies to P. gingivalis in donor blood
and P. gingivalis is a hemolytic bacterium.

Significant publications resulting from this
program in 2014-15 included:
• Huynh AH, Veith PD, McGregor NR, Adams GG, Chen D,
Reynolds EC, Ngo LH, Darby IB (2015). Gingival crevicular
fluid proteomes in health, gingivitis and chronic
periodontitis. J Periodontal Res, Oct;50(5):637-49.

• Glew MD, Veith PD, Chen D, Seers CA, Chen Y-Y, Reynolds
EC (2014). Blue native-PAGE analysis of membrane
protein complexes in Porphyromonas gingivalis. J
Proteomics, Oct;110:72-92.

• Marino R, Calache H, Whelan M (2014). Factors associated
with edentulism among adult users of public oral health
services in Victoria, Australia. Dent J, Nov;2:98-105.
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RESEARCH PROGRAM 2:
PREVENTION AND EARLY DIAGNOSIS
> Developing preventive products, diagnostic tools and oral health
promotion approaches

Program 2 consists of five projects:
• Novel preventive products
• Functional foods and beverages
• Development of diagnostics
• Optimisation of nutraceutical development
• Oral health promotion
Project managers:
• Professor Stuart Dashper
• Associate Professor Neil O’Brien-Simpson
• Associate Professor Julie Satur
• Associate Professor Rodrigo Mariňo
• Professor David Manton
• Dr Brent Ward
Novel preventive products
The fluoride varnish MI VarnishTM was developed in
the Oral Health CRC and released commercially by GC
Corporation in 2012. Fluoride varnishes are used by
dental professionals to deliver fluoride into the oral
environment and inhibit demineralisation. MI VarnishTM
contains RecaldentTM to provide calcium and phosphate
to improve remineralisation. During 2014-15 the market
reach of MI VarnishTM extended from the United States
to Europe, the United Kingdom, Australia and Korea.
Ongoing testing of the product within the Oral Health
CRC determined that MI VarnishTM exhibited the highest
fluoride and calcium ion release and produced the
greatest inhibition of tooth enamel demineralisation
compared with all other fluoride varnishes currently
commercially available.
A second preventive treatment to result from work
in this program is a treatment for dry mouth. It is well
established that dry mouth increases the risk of oral
disease. CRC participant GC Australasia Dental Pty Ltd
has commercially released a treatment regime based on
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Oral Health CRC research which combines a dry mouth
gel with Tooth Mousse Plus.
During 2014-15 we pursued investigations into the
incorporation of stannous fluoride, together with the
CPP-ACP technology, into oral care products with
promising results. Initial data from our research indicates
that stannous fluoride/CPP-ACP contains greater
antibacterial potential and forms a more resistant
protective layer on teeth than other types of fluoride,
including the more widely used sodium fluoride or
sodium monofluorophosphate. Commercial parties
have expressed interest in investigating the potential
for using stannous fluoride as a novel anti-caries agent
in oral care products. These scientific findings have
been protected by a recent patent filing titled ‘Stabilized
stannous complexes’.

Functional foods and beverages
Research in this project is investigating the
development of foods and beverages that contain oral
health promoting properties.
During 2014 we worked with industry participant
CEPL to enhance the formulation of its sugar-free
gum product incorporating the enamel remineralising
technology CPP-ACP (RecaldentTM, developed
and manufactured within the CRC). The gum was
successfully re-launched on the Japanese market and
the marketing campaign featured Oral Health CRC CEO
Melbourne Laureate Professor Eric Reynolds.
The Centre is also working with CEPL on a clinical trial
of sugar-free chewing gum evaluating the impact on
the supragingival plaque microbiome. Data collection
has been completed and researchers are currently
determining the microbiomes of supragingival plaque
samples. This is the first study to investigate whether
sugar-free chewing gum with CPP-ACP can restore
plaque health through a prebiotic effect.
A research project has commenced with dairy company
participant, Bega Cheese Ltd, on the evaluation of dairy
protein fractions for novel oral care applications in
functional foods.
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Research Program 2: Prevention and Early Diagnosis

Development of diagnostics
A major problem in the management of the oral disease
periodontitis is the difficulty of early detection. Currently
periodontitis is diagnosed retrospectively by clinical
observation of tissue damage. To improve treatment,
clinicians need a reliable, accurate chairside method of
detecting active (currently progressing) sites.
In collaboration with industry participant GC
Australasia Dental Pty Ltd we have developed a
diagnostic kit based on monoclonal antibodies directed
to a specific protein of P. gingivalis. The antibodies
for the kit are manufactured by another Oral Health
CRC participant, CSL Limited. This research utilises
intellectual property developed under the previous
CRC (CRC for Oral Health Science) and the foundation
findings of our research in Program 1 (Microbiome and
Biomarkers project).
The kit has the potential to determine the risk of
periodontal tissue breakdown, which is linked to
increasing P. gingivalis cell numbers in clinical samples.
The diagnostic may also have use as a diagnostic for
dental implant failure as there is a close association
between increases in P. gingivalis cell numbers and
implant failure.

Optimisation of nutraceutical
development
This project works on the ongoing quality and efficiency
improvement of the production process for RecaldentTM,
the commercial brand for CPP-ACP. RecaldentTM is
now used in oral care and confectionary products
that have international sales in excess of $2b. Gains or
improvements that can be achieved in the production
process provide greater scope for the expansion of
RecaldentTM into new products, and also support other
research projects within the Oral Health CRC.
The project is a collaboration between CRC participants
CEPL and the University of Melbourne with bi-monthly
teleconferences connecting staff in New Jersey,
Singapore and several locations in Victoria. Research
priorities for the project are informed by commercial
considerations and objectives. A priority for the partners
is to identify additional suppliers of enzymes that are
suitable for the RecaldentTM manufacturing process
in order to ensure secure and competitive supplies of
raw materials. A number of sample enzymes are being
laboratory tested. If candidates of sufficient quality and
suitability can be identified, they will be trialled in the
production process.

We have validated the kits using relevant samples
from periodontal patients and periodontally healthy
controls. Discussions for the commercialisation of the
kit are ongoing.

Dr Tanya D’Cruz at work in one of the Centre’s
laboratories located in the Royal Dental Hospital
of Melbourne
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Research Program 2: Prevention and Early Diagnosis

Oral health promotion
Researchers in the Oral Health Promotion project
continue to play a leading role nationally in promoting
the prevention of oral disease. Two of our research
leaders contributed to the drafting of the National Oral
Health Plan 2015-2024, acting as Focus Area Leads on
the issues of social disadvantage and the impact of
mental health on oral health.
Our collaboration with the national mental health
organisation NEAMI is continuing to work towards
improved oral health for people living with mental
illness. Research shows that people living with mental
illness have a higher risk of developing oral disease than
the general population. This project is now focussed on
increasing the capacity of mental health case workers
to provide clients with basic oral health advice, carry out
risk assessments and to provide supported referral to
oral health care.

Significant publications resulting from this
program in 2014-15 included:
• Evans A, Leishman SJ, Walsh LJ, Seow WK (2015).
Inhibitory effects of antiseptic mouthrinses on
Streptococcus mutans, Streptococcus sanguinis
and Lactobacillus acidophilus. Aust Dent J,
Jun;60(2):247-54.

• Sim CP, Wee J, Xu Y, Cheung YB, Soong YL, Manton
DJ (2015). Anti-caries effect of CPP-ACP in irradiated
nasopharyngeal carcinoma patients. Clin Oral
Investig, Jun;19(5):1005-11.

• Walsh, LJ (2014). Topical CPP-ACP cremes: beyond
caries prevention. Int Dent (Aust Edn), Nov;9:48-58.

• Yap J, Walsh LJ, Naser-Ud Din S, Ngo H, Manton
DJ (2014). Evaluation of a novel approach in the
prevention of white spot lesions around orthodontic
brackets. Aust Dent J, Mar;59(1):70-80.

This has proved to be a challenge, given the many
competing priorities with which case workers and
their clients are working. A long-term evaluation of
methodologies for training case workers in oral health
promotion is currently being undertaken with results
expected in 2018.
Work has commenced on the development of a
proto-type app for use by health professionals without
a dental background to assist with the prevention of
caries in children. The app will be able to be customised
to meet the needs of specific population groups, and is
expected to be of particular relevance to children living
in remote areas.
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RESEARCH PROGRAM 3:
INTERVENTION AND MANAGEMENT
> Developing and trialling novel therapeutics and models of care
> Supporting workforce development

Program 3 consists of four major projects:
• Novel therapeutics and dental professional products
• Minimal Intervention Dentistry
• Dental workforce
• Dental practice-based research network

Following an extensive review of the scientific, clinical and
commercial merits of the research, CSL Limited has reconfirmed its commercial interest and renewed its option
to commercialise the research. A clinical development
plan has been prepared and agreed upon by the parties
and a multidisciplinary team has been established to
embark on the clinical development phase.

Project managers:

Systemic inflammatory responses

•
•
•
•
•

Professor Stuart Dashper
Associate Professor Neil O’Brien-Simpson
Professor John Hamilton
Associate Professor Rodrigo Mariňo
Professor Laurie Walsh

Periodontitis vaccine and anti-body
based therapeutic
Periodontitis is a chronic inflammatory disease associated
with specific bacteria in a biofilm that destroys the
connective tissue and bone supporting the teeth and can
lead to tooth loss. It is highly prevalent, with moderate to
severe forms affecting one in three adults.
Research at the Oral Health CRC to develop a world-first
treatment for chronic periodontitis has been a major
long-term project for the Centre that has yielded worldleading results and secured commercial interest from
vaccine developer CSL Limited.
Drawing on basic and applied research from across
the Centre, the project has developed two therapeutic
approaches to chronic periodontitis - one a vaccine
and the other an antibody-based therapeutic. Both
approaches target the oral pathogen Porphyromonas
gingivalis which has been established as the bacterium
most strongly associated with disease severity.
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A growing body of international research identifies
inflammation as the possible link between oral disease
(chronic periodontitis) and systemic diseases, such as
rheumatoid arthritis. Studies carried out in this program
have consistently found that the microbiological chains
of events leading to inflammation appear to occur in
a similar manner for both chronic periodontitis and
inflammatory arthritis.
Chronic periodontitis is characterised by the destruction
of periodontal tissue. CRC researchers are exploring
the role of GM-CSF (granulocyte macrophage colony
stimulating factor) and macrophage lineage populations
in tissue inflammation and damage. Findings show
that when monoarticular arthritis is exacerbated there
is periodontal bone loss, suggesting that systemic
inflammatory mediators are involved. Also, both the
arthritis severity and degree of bone loss are significantly
reduced when GM-CSF is deficient, consistent with
the notion that GM-CSF is contributing directly and/or
indirectly to the relevant systemic processes.
Our researchers have identified a proteolytic pathway
that is activated by P. gingivalis and that results in tissue
destruction during inflammation. Our studies have
demonstrated that stimulation of the macrophage
urokinase plasminogen activator (uPA) by the RgpAKgp protease complex (produced by P. gingivalis)
dramatically increases tissue matrix degradation. We have
not identified a similar link between tissue destruction
and other bacteria associated with periodontal disease,
consistent with current evidence that P. gingivalis is the
keystone pathogen related to chronic periodontitis.
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Dr James Holden capturing cell images
on our flow cytometry equipment

Minimal Intervention Dentistry (MID)
Minimal Intervention Dentistry (MID) includes
the use of non-invasive interventions to treat and
prevent the progression of dental caries (decay). Early
decay (demineralisation) can be reversed through
remineralisation and by arresting the disease process
by changes to the oral environment through diet, oral
hygiene and self-applied oral care.
A significant part of the MID project has been
identifying and assessing barriers to the adoption of
the MID approach. These can include patient loads,
public system recall timeframes, professional training
and consumer information and motivation. Researchers
within the project have worked with the dental
profession, particularly clinical and research staff at
Dental Health Services Victoria.

Dental workforce

The results of the trials demonstrated that tele-dentistry
could provide an effective model of care for population
groups with limited access to dental professionals.
An extended field test of the technology is now being
developed for use with older people living in rural and
regional locations. The approach will utilise technology
to provide oral health information, dental assessments,
and the development of oral care plans. This new model
of care has the potential to reduce the demand on
public dental services.
A continuing project on workforce development
is investigating the capacity of Victoria’s oral health
workforce to provide effective care to people of diverse
cultural backgrounds. Data collection is expected to
be completed in the 2015-16 year and findings will
help inform the curricula for dental profession training
courses. Research also continues into the role and
effectiveness of the relatively new profession of oral
health therapy.

Although the number of dentists in Australia has
increased, there continues to be significant maldistribution of dental professionals resulting in an
under-supply in many regional and rural areas.
Researchers in the Oral Health CRC have trialled the use
of tele-dentistry in two field tests: one with children in
regional locations and one with the residents of aged
care facilities.
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Research Program 3: Intervention and Management

Dental Practice Based Research
Network (eviDent)
eviDent is a practice-based research network that
engages small to medium-sized private dental practices
on clinically relevant research projects. Projects focus
on the prevention and control of oral disease, bringing
together dental researchers with oral health clinicians.
Research questions are initiated by clinical staff on
the basis of practice need, and project proposals
are assessed by a committee of practitioners and
researchers.
A total of 11 research projects have been or are
being carried out by the Network. Recent and
ongoing studies include:

• A 5-year retrospective assay of implant
complications in private practice

• Diagnosis, treatment and maintenance of
periodontal patients by general dentists

• The Oral Cancer Risk Test: an improved approach
to early oral cancer detection and prevention

• Diet advice in the dental setting: practitioners’
perceptions and evaluation of an online
training module
The Network is well supported by the oral health
profession. More than 50 private dental practices
have been involved in research studies, and private
practices have donated generously to financially
support new projects.

Significant publications resulting from
this program in 2014-15 included:
• Butler CA, Dashper SG, Zhang L, Seers CA, Mitchell
HL, Catmull DV, Glew MD, Heath JE, Tan Y, Khan HS,
Reynolds EC (2014). The Porphyromonas gingivalis
ferric uptake regulator orthologue binds hemin and
regulates hemin-responsive biofilm development.
PLoS One, Nov; 6:9(11):e111168.

• Butler CA, Dashper SG, Khan HS, Zhang L, Reynolds
EC (2015). The interplay between iron, haem and
manganese in Porphyromonas gingivalis. J Oral
Biosci, Jan; 57(2):91-101.

• Fleetwood AJ, O’Brien-Simpson NM, Veith PD, Lam
RS, Achuthan A, Cook AD, Singleton W, Lund IK,
Reynolds EC, Hamilton JA (2015). Porphyromonas
gingivalis-derived RgpA-Kgp complex activates
the macrophage urokinase plasminogen activator
system: implications for periodontitis. J Biol Chem,
Jun;26:290(26):16031-42.

• Holden JA, Attard TJ, Laughton KM, Mansell
A, O’Brien-Simpson NM, Reynolds EC (2014).
Porphyromonas gingivalis LPS weakly activates
M1 and M2 polarised mouse macrophages but
induces inflammatory cytokines. Infect Immun
Oct;82(10):4190-203.

• Kwa MQ, Nguyen T, Huynh J, Ramnath D, De Nardo
D, Lam PY, Reynolds EC, Hamilton JA, Sweet MJ,
Scholz GM (2014). Interferon regulatory factor 6
differentially regulates toll-like receptor 2-dependent
chemokine gene expression in epithelial cells. J Biol
Chem Jul;289 (28):19758-68.

• Kwa MQ, Huynh J, Aw J, Zhang L, Nguyen T, Reynolds
EC, Sweet MJ, Hamilton JA, Scholz GM (2014).
Receptor-interacting protein kinase 4 and interferon
regulatory factor 6 function as a signaling axis to
regulate keratinocyte differentiation. J Biol Chem,
Nov;289(45):31077-87.

• Lam RS, O’Brien-Simpson NM, Lenzo JC, Holden JA,
Brammar GC, Walsh KA, McNaughtan JE, Rowler DK,
Van Rooijen N, Reynolds EC (2014). Macrophage
depletion abates Porphyromonas gingivalis-induced
alveolar bone resorption in mice. J Immunol,
Sep;193(5):2349-62.
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RESEARCH PROGRAM 4:
RECONSTRUCTION AND REGENERATION
> Developing biocompatible dental materials to strengthen and reconstruct dental tissues

Program 4 consists of two major projects:
• Reconstruction and regeneration
• Novel biomaterials and implants
Project managers:
• Professor Michael Burrow
• Professor Ivan Darby
• Professor John Hamilton
• Associate Professor Joseph Palamara
• Associate Professor Roy Judge
Tissue engineering and regeneration
Work on this project is focusing on improving dental
implant technologies and patient outcomes following
implant surgery, looking particularly at implant materials,
tissue regenerative materials and patient management
protocols.
Researchers on this project are now collaborating with
three international biomaterials manufacturers on the
testing of new implant and tissue grafting materials and
methods. Evidence of patient outcomes is being gathered
through research partnerships with two private dental
practices and a public dental service.

Novel biomaterials
This project is developing dental materials that interact
with biological systems to protect teeth and improve
tooth restoration. The first commercial outcome of the
research in this program was achieved in late 2011 with
the release onto the Australian, New Zealand and US
markets of Fuji VII-EP (Enhanced Protection), a functional
glass ionomer cement (GIC), by Oral Health CRC
participant GC Corporation. GICs are used by oral health
professionals on exposed root surfaces to protect against
demineralisation and tooth sensitivity.
Fuji VII-EP is enhanced with casein phosphopeptideamorphous calcium phosphate (CPP-ACP) which releases
calcium and phosphate ions as well as fluoride ions
capable of remineralising surrounding areas of tooth
enamel and dentine (exposed root surfaces).
ANNUAL REPORT 2014-2015 ORAL HEALTH CRC

Research in this program is now focussed on maximising
the durability, longevity, and remineralising potential of
GIC materials, including Fuji VII-EP, as well as charging the
surface layer chemistry to prevent the development of
pathogenic biofilms on the novel materials.
Over the past three years the project has investigated the
responses of various GICs to acid challenges and found
that acids, particularly citric acid, trigger the release of ions
from the GIC materials. In a functional GIC such as Fuji
VII-EP, the release of calcium, phosphate and fluoride ions
has been found to be beneficial to the tooth structure.
Furthermore, we have shown that the release of these
ions modifies the surface properties of the GIC material to
result in reduced pathogenic biofilm formation. This novel
property will significantly enhance the clinical advantage
of using these materials.
Studies are being undertaken to develop a re-charge
mechanism that would replace lost ions and ensure the
longevity of the GIC material. It is anticipated that the
re-charge solution could be applied through periodic
surface treatments that would replenish and stabilise the
GIC, the end result being a ‘smarter’, more durable GIC
than current products that delivers long-term protection,
remineralisation and anti-biofilm properties.

Significant publications resulting from
this program in 2014-15 included:
• Bazrafshan N, Darby I (2014). Retrospective success
and survival rates of dental implants placed with
simultaneous bone augmentation in partially
edentulous patients. Clin Oral Implants Res,
Jul;25(7):768-73.

• Dawood AE, Manton DJ, Parashos P, Wong RH,
Palamara JE, Reynolds EC (2015). Push-out bond
strength of CPP-ACP-modified calcium silicate-based
cements. Dent Mater J, 34(4):490-94.

Functional dental
cement Fuji VII EP
is the result of
research in our
novel biomaterials
project.
22

EDUCATION AND TRAINING
The Oral Health CRC attracts postgraduate research students from
both dental and science backgrounds.

Student numbers
A total of 81 students have completed their
postgraduate studies through the Oral Health CRC
since its commencement in 2010. Students undertake
PhD, Doctorate of Clinical Dentistry, Masters and
Honours courses.
In 2014-15, 18 students completed their studies and six
new students commenced. A total of 55 students are
currently continuing.

Students are also able to attend presentations by guest
lecturers at the Melbourne Dental School, including
international researchers and industry representatives.
A weekly seminar series is held within the Centre that
gives students the opportunity to present their work
and learn about the work of other students and staff in
the Centre.

Student support
The Centre offers scholarship support to high-achieving
students with interests in relevant research areas.
Student supervision is provided by senior academic staff
from the Melbourne Dental School at The University
of Melbourne, University of Queensland and Monash
University with industry input.
Students in the Centre are encouraged to attend
national and international conferences and to present
their work at a range of fora. They are also provided
with financial support for their research and conference
attendance.

PhD student in the Oral Health CRC, Jacqueline
Heath, won the student poster prize at the Annual
Meeting of the Australian Society of Microbiology.

PhD

Doctor of
Clinical
Dentistry

Other

Total

Program 1: Oral & Systemic Diseases

3

5

1

9

Program 2: Prevention & Early Diagnosis

10

8

4

22

Program 3: Intervention & Management

5

11

9

25

Program 4: Reconstruction & Regeneration

3

20

2

25

Total

21

44

16

81

Total student completions: 2010-2015
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Education and Training

Student awards
The work of Oral Health CRC students is frequently recognised with national and international awards.

Jacqueline Heath

Australian Society for Microbiology AGM Poster Prize

2014

Jiamin Aw

Australian Postgraduate Award, University of Melbourne

2014

Jennifer Huynh

Postgraduate Student Travel Award, Bio21 Institute

2014

Mei Qi Kwa

Postgraduate Student Travel Award, Bio21 Institute

2014

Mohd Hafiz Arzmi

Victorian International Association for Dental Research
Travel Award
National Elsdon Storey Research Award for the Most
Meritorious Research, Australian Society of Orthodontists
Internal Association of Dental Research
(ANZ Division) Travel Award
Paediatric Dentistry Association of Asia Research
Lecture Award
Australian Dental Research Foundation, award for
best paper by a post-graduate student
Bio21 Institute of Molecular Science of Biotechnology
Symposium, poster prize
Internal Association of Dental Research
(ANZ Division) Travel Award
Internal Association of Dental Research
(ANZ Division) Travel Award
Internal Association of Dental Research
(ANZ Division) Travel Award
Internal Association of Dental Research
(ANZ Division) Travel Award
Internal Association of Dental Research
(ANZ Division) Travel Award

2013

Thomas Lo
Hasnah Said Gulam Khan
Mohamed Badrun Nafis Bin Saion
Luan Ngo
Helen Myroforidis
Jacqueline Heath
Shao Bing Fong
Gareema Prasad
Mihiri Silva
Jon Mangum

Continuing Professional Development
The Oral Health CRC supports the Continuing
Professional Development (CPD) program that is
available to dental professionals around Australia.
In 2014-15 the CPD program offered 36 courses that
were attended by 643 oral health professionals. The
courses are delivered under an agreement between the
Oral Health CRC, the University of Melbourne Dental
School and the Australian Dental Association Victorian
Branch.
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2012
2011
2011
2011
2011
2011

The courses are designed to bring the latest clinical and
scientific information to oral health providers. In 2014-15
subjects covered included:

•
•
•
•
•
•
•

Dental implants
Restorations
Managing tooth wear
Use of digital photography in dentistry
Managing cracked and split teeth
Dentoalveolar surgery
Endodontics
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COMMUNICATION
AND ENGAGEMENT

Engagement with the dental profession
The Oral Health CRC is an active participant in the
Australian dental industry.
During 2014-15:

• The Centre participated with the Australian
Dental Association (Vic) in the eviDent practicebased research network. The network has
collaborated with 50 private dental practices
on research projects of direct relevance to their
practices.

• With support from one of our industry partners,
information on the Oral Health CRC was
distributed to 800 private dental practices
around Australia.

• Articles on the work of the Oral Health CRC
appeared regularly in dental industry media.

• Oral Health CRC staff participated on a range of

Engagement with the research
community
In 2014-15 Oral Health CRC staff and students
presented a total of 55 presentations and posters at
national and international conferences.
The Oral Health CRC, through its CEO Professor
Eric Reynolds, co-hosted the 2nd international
conference on Porphyromonas gingivalis and related
species (PgLondon2015) in June 2015 with Professor
Michael Curtis (The London Dental School) and
Professor Koji Nakayana (University of Nagasaki). The
conference was held at the London Dental School,
Queen Mary University of London, and was well
attended by researchers from around the world.
Scientific journals are an essential forum for the
discussion and dissemination of our work. During
the reporting period, Oral Health CRC staff published
68 articles in peer-reviewed journals, along with four
book chapters.

dental industry committees, working groups and
editorial boards.

Professor Eric Reynolds co-hosted
the PgLondon 2015 conference.
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Communication and Engagement

Communications and advocacy

Program of international visitors

The Centre continued to seek out and respond to
media opportunities on topics related to our research
expertise. Staff provided comment, interviews and
articles on the following subjects:

The Centre maintains a program of international visitors
who share their expertise with our staff and students
though research collaborations, lectures and workshops.
In 2014-15 the Centre hosted the following visitors:

• Tele-dentistry
• Periodontital disease
• Oral bacteria
• Dental erosion
• Fluoridation
During the year the Centre commenced work on an
advocacy campaign on the issue of dental erosion. The
aim of the campaign is to better inform people of the
risk of dental erosion from acidic foods and beverages,
even those which are sugar free. A briefing paper on
results of erosion studies conducted within the Oral
Health CRC was produced and made available to media
and the public.

• Dr Satoru Haresaku, Fukuoka Dental College, Japan.
• Dr Selen Kuckkaya, Department of Endodontics,
Hacettepe University, Ankara, Turkey.

• Dr Khoun Tola, Paediatric Dentistry, International
University, Cambodia.

• Dr Junhua Xu, School of Medicine, Zhejiang
University, China.

Visits to the Oral Health CRC website have increased
steadily from an average 800 a month in June 2014 to
more than 2,200 in June 2015. The top six pages visited
during the year were (1) Tooth Mousse Plus (2) Tooth
Mousse (3) RecaldentTM (4) FujiVII EP glass ionomer
cement (5) About the Oral Health CRC.
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GLOSSARY OF TERMS
ADA

Australian Dental Association Inc

ADAVB

Australian Dental Association Victorian Branch

ADRF

Australian Dental Research Foundation

CPP-ACP

Casein phosphopeptide-amorphous calcium phosphate. A peptide complex
derived from cows’ milk which has been shown to replace minerals lost in the
tooth decay process (marketed as Recaldent™)

caries

tooth decay

CDFF

constant-depth film fermentor

CRC

Cooperative Research Centre

CRC-OHS

Cooperative Research Centre for Oral Health Science

demineralisation

the weakening of tooth structure through the loss of minerals

dental plaque

a biofilm of bacteria which builds up on teeth and can lead to dental caries or
periodontitis if not removed regularly

DPBND

Dental Practice Based Research Network

dentine

the part of the tooth beneath the enamel and surrounding the pulp chamber
and root canals

DHSV

Dental Health Services Victoria

GIC

Glass Ionomer Cement

gingival crevicular fluid

the fluid in the periodontal pockets around teeth
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GLOSSARY OF TERMS
In-situ studies

studies conducted on samples of human tissue placed in a position where
they would naturally occur

In-vitro studies

studies conducted outside the human body or other living organisms

ISO

International Organisation for Standardisation

IP

Intellectual Property

MSBS

Microshear Bond Strength

NH&MRC

National Health and Medical Research Council

nutraceutical

a substance that is a food or part of a food which provides health or
medical benefits

periodontitis

advanced periodontal disease that affects the supporting structure of the
tooth, characterised by inflammation/infection, discomfort in the gums and
loosening of the teeth

RecaldentTM

an anticariogenic technology containing CPP-ACP

remineralisation

the strengthening of tooth structure by incorporation of calcium, phosphate
and/or fluoride

sub-gingival plaque

plaque from below the gum line
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PARTICIPANTS

Universities

Industry Participants

Established and supported under the Australian Government’s
Cooperative Research Centre program.
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Oral Health Cooperative Research Centre
Level 6, 720 Swanston Street
Carlton, VIC, 3053
T: +61 3 9341 1553
F: +61 3 9341 1597

www.oralhealthcrc.org.au
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