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Milk ingredients — a strategic review of opportunities
and applications in the oral care industry

A new report on milk ingredients and emerging opportunities in the health care market reveals
changes both in the nature of the oral care industry and relevant new applications for dairy
products.

The report is the first in a series of publications entitled ‘Target business opportunities’ and
provides an in-depth review of the nature and characteristics of a ‘new age’ of oral care and the
opportunities this presents to dairy companies.

“The two major oral diseases are dental cavities and periodontal disease, and much of the blame
for this can be laid squarely at the base of two key protagonists — deleterious micro-organisms
and fermentable carbohydrates”, says Dairymark.com, publisher of the report, adding,
“antimicrobial dairy glycoproteins and non-cariogenic dairy carbohydrates have the potential to
turn about entrenched market perceptions as well as offering new opportunities for collaboration
between the dairy and oral care industries”.

The report discusses issues such as:

e The change in the nature of the confectionery industry as it recognizes functional
opportunities in a ‘new age’ of oral care

e The coincidental development of non-cariogenic milk-based sweeteners

e The development of a cosmeceutical perspective to oral care

e Prospective applications for a wide range of milk ingredients in oral care formulations
— from both a bioactive and a physico-chemical perspective

“A strategic approach by dairy ingredient suppliers to the oral care industry must be taken”,
comments Dairymark.com. “There is a need for dairy companies to go beyond either a first stage
fortification of oral care products( with the likes of casein phosphopeptide or glycomacropeptide),
or a host defense approach (where protective salivary secretions are mimicked in oral
formulations using homogenous milk ingredient)s”.

The report contains 135 pages and can be purchased at a cost of €uros 2,925 (Australian
subscribers A$5,415 inc. GST). For further information:

Dairymark.com Pty Ltd

A division of Shainwright Consulting and Research Group Pty Ltd
PO Box 3274

Norwood, SA 5067

AUSTRALIA

Tel/Fax: +61-8-8339 8185
Email: info@dairymark.com
Internet: www.dairymark.com



Scope and objectives of the report

The report considers strategic business opportunities for dairy companies in the oral care
industry. Opportunities are considered from two quite distinct perspectives:

e The supply of dairy ingredients for their bioactive and/or physico-chemical
properties in oral care presentations; and

e The role that dairy ingredients can have in dairy and non-dairy consumer product
formats that are positioned to exploit opportunities in the oral care market

So what is the oral care industry? Essentially, oral care is about health and beauty as it relates to
the mouth. A consideration about these two essentially pillars of oral care best develops an
understanding of the industry, vis-a-vis:

¢ A functional perspective, related to overall physical health and hygiene — in as
much as oral care contributes to our state of health and feelings of wellness it is
a factor that has direct impact on the quality of life of all individuals. This premise
is concisely presente4d by former United States Surgeon General, Dr C. Everett
Koop, with his statement ‘... without oral health you are not healthy’

e An emotive perspective, related to psychological wellness — in as much as oral
care contributes to concerns about body presentation and self-image, many of
the attitudes and behaviors about oral care are based on conformance with
social precincts of cultural identity. Extremes of this notion in the wider
community include plastic surgery, bodybuilding, liposuction, and exercise
regimes. In terms of oral care, this centers on factors such as teeth whitening,
breath freshness, dental prosthetics and orthodontics

Points of analysis:

e An overview of the oral care industry

e Oral care — including the oral environment, natural defense & oral health
conditions

e Profiles of mainstream oral care companies and functional confectionery

companies

Dairy ingredients — current & potential oral care applications

Suppliers of dairy & related ingredients for oral care

Research review — dairy ingredients and oral care

Key issues arising in the oral care market

‘New age’ oral care — strategic conclusions for the dairy industry

Timeframe:
e Analysis includes recent and current industry and market information
Price and timing:

e €uros 2,925 (Australian subscribers AU$ 5,415 inc. GST)
e Report available February 2005



Report Content — Table of Contents

List of Figures
Abbreviations
Definitions
Executive Summary
1. Introduction

1.1. Dairymark.com’s ‘Target business opportunities’ series of publications
1.2. The foci of the report
1.3. The dairy industry — key contextual issues
1.4. Overview of oral care
1.4.1. Oral care — all about health and beauty
1.4.2. The functional perspective to oral care
1.4.3. The emotive perspective to oral care
1.4.4. Primary causes of poor oral health
1.5. The oral care industry — a conventional analysis
1.5.1. Size and trends in the US oral care industry
1.5.2. Oral care within the broader Australian health and beauty market
1.6. India — a poorly developed oral care industry
1.7. The confectionery industry — crossing into oral care

2. Overview of oral care

2.1. The oral environment
2.2. Indigenous defense proteins in saliva
2.3. The ‘peroxidase system’
2.4. Major oral health conditions
2.4.1. Commonly occurring oral health problems and treatment agents
2.4.2. Underlying anatomical factors contributing to oral disease
2.4.3. Impact of systemic diseases and their treatments in oral care
2.5. Animal oral health

3. A selection of companies producing conventional oral health care products

3.1. Colgate-Palmolive Company
3.2. The Proctor & Gamble Company
3.3. Pfizer, Inc

3.4. Unilever

3.5. Johnson & Johnson, Inc

3.6. The Gillette Company

3.7. GlaxoSmithKline plc

3.8. Weleda, Inc

4. A selection of companies producing confectionery products with oral care
opportunities

4.1. Cadbury Schweppes
4.2. Nestlé/Colgate-Palmolive joint venture
4.3. The Wrigley Company

5. Consumer food products and oral health

5.1. Cheese as a food that enhances oral health
5.2. Chewing gum — turning the tables on conventional images
5.3. Companion animal products



6. Potential application of novel dairy ingredients in oral care

6.1. Bioactive ingredients — an overview
6.2. Immunoglobulins

6.2.1. Purpose and properties of bovine immunoglobulins

6.2.2. Hyperimmune technology

6.2.3. Biological functions and potential therapeutic applications in oral care
6.3. Growth factors

6.3.1. Purpose and functions of bovine growth factors

6.3.2. IGFs & TGFs

6.3.3. Whey-derived Growth Factor Extract (WGFE)

6.3.4. Biological functions and potential therapeutic applications in oral care
6.4. Glycomacropeptide (GMP)

6.4.1. Purpose and functions of GMP

6.4.2. Manufacturing method

6.4.3. Commercial GMP specifications

6.4.4. Biological benefits and potential therapeutic applications in oral care
6.5. Casein phosphopeptide (CPP)

6.5.1. Purpose and functions of CPP

6.5.2. Preparation and specification of CPP

6.5.3. Casein phosphopeptide enriched hydrolyzed casein

6.5.4. Exit by Bonlac Foods from CPP-ACP business

6.5.5. Japan’s FOSHU system — therapeutic recognition for CPP

6.5.6. Biological functions and potential therapeutic applications in oral care
6.6. D-tagatose

6.6.1. Purpose and functions of D-tagatose

6.6.2. D-tagatose attributes versus sucrose

6.6.3. Gaio® tagatose - regulatory acceptance

6.6.4. Naturlose tagatose — targeting oral care applications

6.6.5. Food industry applications
6.7. Other Dairy carbohydrates

6.7.1. Purpose and functions of dairy carbohydrates

6.7.2. Dairy carbohydrates and cariogenicity

6.7.3. Dairy carbohydrates and sweetness levels

6.7.4. Calcium absorption

6.7.5. Range of dairy carbohydrates and oral care applications
6.8. Lactoperoxidase

6.8.1. Purpose and functions of lactoperoxidase

6.8.2. Lactoperoxidase product specification

6.8.3. Biological functions and potential therapeutic applications in oral care
6.9. Lactoferrin

6.9.1. Purpose and functions of lactoferrin

6.9.2. Product specification

6.9.3. Lactoferrin co-isolates

6.9.4. Lactoferrin hydrolysis

6.9.5. Biological functions and potential therapeutic applications in oral care
6.10. Osteopontin

6.10.1. Purpose and functions of osteopontin

6.10.2. OraPharma, Inc — study findings in dental implants

6.10.3. Arla Food Ingredients amba

6.10.4. Fonterra Co-operative Group

6.10.5. Other research
6.11. Other milk derivatives

6.11.1. Protease-peptone fractions 3 & 5

6.11.2. Milk fat and colostrum fat derived components

6.11.3. Casein and caseinate



6.11.4. Whey powder and whey protein concentrates/isolate
6.11.5 Physico-chemical properties of major milk protein
6.11.6. Other components of milk

7. Companies incorporating dairy ingredients into oral health care products

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
7.7.

Laclede, Inc

The Gillette Company
GalaGen

GC Corporation

Bio Serae

Biopole S.A.

Virbac Australia Pty Ltd

8. Suppliers of ingredients for oral care

9. Research review —dairy ingredients and oral care

9.1.
9.2.

Milk proteins and anticariogenic properties
The synergistic effect of dairy ingredients in delivering low cariogenicity and cariostatic

attributes

9.3.
9.4.
9.5.
9.6.
9.7.
9.8.
9.9.
9.10.
9.11.
9.12.

Bovine milk antibodies in oral health
Dairy ingredients and xerostomia — efficacy and safety
Dairy ingredients — antibacterial effects and clinical applications
Cationic amphpathic peptides — oral antimicrobial activity
Attributes of lactoperoxidase
Lysozyme and lactoferrin — natural treatments for Candidiasis
Immune bovine colostrum applications in oral health

CPP and remineralization

CPP in oral care products

Other research — milk protein fractions in bone (tooth) health

10. A Strategic Overview of the Oral Care Market — Key Issues

10.1.
10.2.
10.3.
10.4.
10.5.
10.6.
10.7.

11. Co

11.1.
11.2.
11.3.

The oral care market — two intersecting planes

Oral care - key market dynamics

The oral care market — top-line contemporary market attributes and key drivers
Strongly emerging oral care products

Immediate new oral care market prospects

Life-stage approach to oral care market drivers

Potential role for dairy companies in the oral care market

nclusions

Overview
Establishing a position of influence as an ingredient supplier to the oral care industry
Recognizing and promoting the intrinsic oral care properties of selected milk and dairy

foods



Report Content: List of Figures

Figure 1: Milk ingredients — purported applications in oral care

Figure 2: Industry growth trends — key US oral care sector (US$ millions)

Figure 3: Australian health and beauty market — key categories 2003 (Category value $AUD
millions)

Figure 4: Australian health and beauty market — value shares (%)

Figure 5: Structure and composition of oral care industry in Australia (2003)

Figure 6: Antimicrobial activity of the ‘Peroxidase System’

Figure 7: Oral health conditions and conventional treatment agents

Figure 8: Financial highlights from Colgate-Palmolive’s 2003 annual report (dollars in US
millions):

Figure 9: Share of revenue — Colgate-Palmolive divisions

Figure 10: Key financial trends for Proctor & Gamble

Figure 11: Financial highlights from Pfizer's 2003 annual report (dollars in US millions)

Figure 12: Summary of key brands in Pfizer’s oral care stable

Figure 13: Unilever financial overview (Euros in billions):

Figure 14: Financial highlights from Johnson & Johnson’s 2003 annual report (dollars in US
millions):

Figure 15: Johnson & Johnson pharmaceuticals in the late stages of development

Figure 16: Summary of Gillette’s recent financial history (dollars in US millions):

Figure 17: Key financial trends for GlaxoSmithKline

Figure 18: GlaxoSmithKline’s product mix

Figure 19: Key brands in GlaxoSmithKline's oral care portfolio

Figure 20: Adams geographic sales footprint at time of acquisition by Cadbury Schweppes

Figure 21: Major sugar-free gum brands — annual sales

Figure 22: Major Sugar Confectionery brands — annual sales

Figure 23: The Wrigley company — product overview

Figure 24: Glanbia pet toothpaste product specification

Figure 25: Major attributes of bovine immunoglobulins

Figure 26: Overview of manufacturing process for WGFE-a

Figure 27: Process diagram for GMP production

Figure 28: Typical composition of glycomacropeptide

Figure 29: Tatua Nutritionals — GMP key features

Figure 30: MG Nutritionals — GMP-enhanced WPI

Figure 31: DMV International — CPP key attributes

Figure 32: Tatua Nutritionals — HCP 102 — Hydrolyzed casein - Key features

Figure 33: Calcium Phosphopeptide FOSHU approval criteria

Figure 34: FOSHU sales in Japan by key therapy area (2001, 2003)

Figure 35: Relative sweetness of a range of sugars versus sucrose

Figure 36: Dairy carbohydrates — prospective oral care properties and applications

Figure 37: Glanbia Nutritionals lactoperoxidase product specification

Figure 38: AgriCell Company’s lactoferrin specification

Figure 39: Tatua Nutritional lactoferrin co-isolate specifications

Figure 40: Physico-chemical properties of casein and whey proteins — potential applications in
oral care products

Figure 41: Industrial hydrolysis of dairy proteins — areas of potential relevance to the oral care
industry

Figure 42: Biotene® brand product range

Figure 43: Biotene® and Oralbalance® - the effective bioactive mechanism

Figure 44: Zendium® brand products

Figure 45: GC Corporation Products

Figure 46: products in the Verbac Range

Figure 47: Survey of ingredient suppliers

Figure 48: Oral health care — key market dynamics



Samples from the report

Rapid development of probiotic oral care products is the strongest likely
development — research is well underway, and commercial developments are
considered to be in the pipeline too. The major aim being probiotic bacteria that
target those bacteria (eg S. mutans) that contribute to dental caries. Of secondary
importance is to target the antagonists of, and guard against, oral thrush and other
oral infections

There is expected to be a major thrust that adds new impetus to the swing into
oral care by the traditional confectionery industry — this effectively means the
transgression of the more proactive amongst our orthodox confectionery companies
into a wider ranging nutraceutical and cosmeceutical market. We have already
witnessed the establishment of a tentative oral care platform within the positioning of
many traditional confectionery businesses

The development of OTC solutions to oral care maladies that are a forerunner
to drug treatments — this could well be where the dairy ingredient companies can
benefit. As one example, the likes of WGFE-a is very well-positioned for an early
(current) entry into the nutraceutical and cosmeceutical sectors of the oral care
market. This would be followed by extension into pharmaceuticals and oral medical
applications once efficacy has been determined and the regulatory passage has
been satisfactorily negotiated



Survey of ingredient suppliers
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The Wrigley Company

Wm. Wrigley Jr. Company
410 N. Michigan Avenue
Chicago, IL 60611

United States of America

www.wrigley.com

e Founded in 1891, The Wrigley Company has developed to now stand as the largest
producer of chewing gum and bubble gum in the world

o |dentifying its competitive source of business as the confectionery market, including
sugar and sugar free confectionery, The Wrigley Company pins its future on two key
precincts:

» Maintaining great taste and product excellence
» Adopting an innovative approach to future product offerings

o Pure, powdered cane, beet sugar and corn syrup are the main sweeteners used in
the company’s sugar products

¢ In the case of sugar-free gums, aspartame, mannitol and sorbitol are used in place of
sugar and corn syrup

e The Wrigley Company attributes the following benefits, besides the flavor or the
pleasure of chewing, to gum:

Improves concentration

Eases tension

Freshens breath

Provides a low-calorie snack (each stick has less than 10 calories)
Helps to fight tooth decay

VVVYVVYV

e The company’s traditional product offerings were based on delivering great, long-
lasting taste. In contemporary terms, The Wrigley Company has four key brands in
the ‘Taste’ portfolio, comprising Juicy Fruit, Wrigley’s Spearmint, Doublemint and
Extra

o However, recognizing the growth opportunities in the functional gum market, The
Wrigley Company’s product portfolio has been refreshed. A selection of the key
brands that the company has in the functional confectionery market is highlighted by
the following table:



Figure 23: The Wrigley company — product overview

Key product Brand Main market Commentary
feature/functionality
Breath-freshening Winterfresh United Available as mint gum and breath strips
States,
Europe
Big Red United Wrigley’s first cinnamon gum
States,
Germany,
Canada
Eclipse United Available in gum and mints, addressing
States, the market opportunity for intense pellet
Australia gums
Eclipse Flash United States Portable, breath freshening strips
Oral Care Orbit White United States Teeth whitening gum
Orbit United Sugar free
States,
Middle East,
Europe
Freedent United A non-stick alternative to chewing gum,
States, particularly for denture wearers
Canada,
Germany,
New Zealand
Wellness Airwaves United States Clears air passages to make breathing
easier — available in various flavors,
including menthol eucalyptus and
menthol mint
Alpine United Soothes sore throats, claiming to be the
States, only medicated throat relief gum in the
Canada market, positioned to compete with

cough drops

Source: The Wrigley Company

o The Wrigley Company places great importance on oral care and hygiene. The
company points to clinical research that suggests that chewing sugar free gum for up
to 20 minutes after a meal neutralizes plaque acids by the stimulation of saliva

production



Oral health care — key market dynamics
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Dairymark.com’s credentials

Dairymark.com Pty Ltd is a specialist dairy industry intelligence and consulting organization. The
company has completed a number of strategic, market and business development dairy research
assignments for international clients. Recent examples include:

An overview of global dairy supply and demand

A longtitudinal dairy pricing study

A strategic review of dairy industry patent activity

A strategic review of dairy R&D activity

A strategic review of trends in whey permeate utilization

A study of the Australasian dairy industry

Strategic research identifying trends and opportunities in Asian feed markets for dairy
ingredients

Most recently Dairymark.com has changed its corporate structure and come under the
management control of Shainwright Consulting and Research Group Pty Ltd.

Contact details are advised as follows:

Dairymark.com

A division of Shainwright Consulting and Research Group Pty Ltd
PO Box 3274

Norwood, SA 5067

AUSTRALIA

Email: info@dairymark.com
Internet: www.dairymark.com
Telephone/Facsimile: +61-8-8339 8185

COPYRIGHT

Information contained in Dairymark.com reports is confidential and for use only by clients and
subscribers of Dairymark.com with valid contracts.

No part of this publication may be copied, reproduced, stored in a retrieval system, or transmitted
in any form by any means electronic, mechanical, photocopying, recording or otherwise without
the written permission of the publisher. All material published within this report is copyright
Dairymark.com Pty Ltd

LIABILITY

Whilst every effort has been made to ensure that the information contained in this report is
accurate and the opinions expressed are sound, Dairymark.com Pty Ltd cannot be made liable
for any errors, omissions or incorrect information or for any loss or consequential losses arising
as a result of decisions taken based on the contents of this report.





