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7 8

9DO NO HARM !DO NO HARM ! 10

We  will be engaged in practicing We  will be engaged in practicing 
pre ventive, rather than reparative pre ventive, rather than reparative 
den tistry. When we will so understand den tistry. When we will so understand 
the  etiology and pathology of dental th e  etiology and pathology of dental 
caries that we will be able to combat its caries that we will be able to combat its 
destructive effects by systemic destructive effects by systemic 
medicationmedication ..

11

In  the development of caries treatment, In  the development of caries treatment, 
den tistry has moved historically from den tistry has moved historically from 
EXTRACTIONEXTRACTION to to SURGICALSURGICAL

restoration.re storation.

* * * * * ** * * * * *
Iden tif ication of early caries les ions and Iden tif ication of early caries les ions and 

treatment with nontreatment with non--surgical methods, surgical methods, 
in c luding in c luding REMINERALIZATIONREMINERALIZATION, , 

represent the next era in dental carerepresent the next era in dental care

“ Diagnosis and Management of Dental “ Diagnosis and Management of Dental 
Caries Throughout Life ”Caries Throughout Life ”

NIH Consensus Statement, US National Institutes of Health
M a rch 2001

12
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13

T o put patients in control of the disease so they need T o put patients in control of the disease so they need 
M INIMAL INTERVENTION from the professionM INIMAL INTERVENTION from the profession

Emp ower PatientsEmp ower Patients
Independent HealthIndependent Health

14

Using the MEDICAL MODEL Using the MEDICAL MODEL 
in the treatment of complex diseasesin the treatment of complex diseases

15

LongevityLongevity

Clinical excellenceClinical excellence
16

Non Specific Plaque HypothesisNon Specific Plaque Hypothesis

Specific Plaque HypothesisSpecific Plaque Hypothesis

Evolution of our understanding:Evolution of our understanding:

Willoughby D. Miller 1891Willoughby D. Miller 1891

17Characteristic an infection ?Characteristic an infection ?

One BugOne Bug

One DiseaseOne Disease

One BulletOne Bullet

18

Prof. Phil Marsh 1990’sProf. Phil Marsh 1990’s

Ecological Plaque HypothesesEcological Plaque Hypotheses
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19

The human body is The human body is 
composed of composed of 10101414 living cellsliving cells

Only 10% of those are Only 10% of those are humanhuman

We live in a microbial world !We live in a microbial world !
20

Remainder of cells are microorganismsRemainder of cells are microorganisms
Indigenous (80%)Indigenous (80%)

Transient (10%)Transient (10%)

Supplemental (10%)Supplemental (10%)

21

Four reservoirsFour reservoirs
GITGIT 10101111 200200
UrogenitalUrogenital 101088 200 200 
Sk inSk in 101066 5050
MouthMouth 101066 700700

22

23

Part of Indigenous BiotaPart of Indigenous Biota
Acidogenic & AciduricAcidogenic & Aciduric
Gel producingGel producing

24
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LesionLesion

HealthyHealthy
BiofilmBiofilm

CariogenicCariogenic
BiofilmBiofilm

Biofilm Biofilm 
InterfaceInterface

Life Style, Socio EconomicLife Style, Socio Economic ModifyingModifying

DietDiet FluorideFluoride PrimaryPrimarySalivaSaliva

ToothTooth
Pr eservation and Restoration of Tooth Structure  2nd Edition,

27

Remin.Demin.

Modifying factors

28

29 30
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31 32

LesionLesion

HealthyHealthy
BiofilmBiofilm

CariogenicCariogenic
BiofilmBiofilm

Biofilm Biofilm 
InterfaceInterface

Life Style, Socio EconomicLife Style, Socio Economic ModifyingModifying

DietDiet FluorideFluoride PrimaryPrimarySalivaSaliva

ToothTooth

33
1.1. Minor salivary glandMinor salivary gland
2.2. ConsistencyConsistency
3.3. Resting pHResting pH
4.4. St imulated salivary flowSt imulated salivary flow
5.5. Buf fering capacityBuf fering capacity
6.6. CompositionComposition
7.7. Act ivityAct ivity

10.10. Pa st  exposurePa st  exposure
11.11. Current ExposureCurrent Exposure

8.8. Frequency of sugar h itsFrequency of sugar h its
9.9. Frequency of acid hitsFrequency of acid hits

12.12. DentalDental
13.13. Med icalMed ical
14.14. ComplianceCompliance
15.15. L ifesty leL ifesty le
16.16. Social economic statusSocial economic status

SalivaSaliva

BacteriaBacteria

DietDiet

FluorideFluoride

HistoryHistory

34Whole SalivaWhole Saliva

Whole SalivaWhole Saliva
Paro tid Paro tid 
SubSub--linguallingual
SubSub--mandibularmandibular
Mino rMino r

TypesTypes
UnstimulatedUnstimulated

0 .1 0 .1 –– 0.3ml/min0.3ml/min

StimulatedStimulated
> 1 ml/min> 1 ml/min

35
2. Unstimulated saliva:2. Unstimulated saliva:

Unstimulated salivaUnstimulated saliva
Life  s tyleLife  s tyle

Hyd rationHyd ration
Social drugs: alcohol, Social drugs: alcohol, 

t obacco, caffeinetobacco, caffeine
MedicalMedical

Med icationsMed ications
General medical conditionsGeneral medical conditions

PhysiologicalPhysiological
Level of l ightLevel of l ight
Body positionBody position

36
1. Unstimulated saliva: Minor glands1. Unstimulated saliva: Minor glands
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37
Caries diagnosis Caries diagnosis -- SalivaSaliva
Minor salivary glandMinor salivary gland

38
2. Unstimulated saliva: Consistency2. Unstimulated saliva: Consistency

39
2. Unstimulated saliva: Consistency2. Unstimulated saliva: Consistency

40
3. Unstimulated saliva: Resting pH3. Unstimulated saliva: Resting pH

41pH in plaquepH in plaque 42
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43
pH of unstimulated vs stimulatedpH of unstimulated vs stimulated

44
4. Stimulated saliva:Buffering capacity4. Stimulated saliva:Buffering capacity

45

19951995200020002001

Caries Activity can change suddenlyCaries Activity can change suddenly 46

47

LesionLesion

HealthyHealthy
BiofilmBiofilm

CariogenicCariogenic
BiofilmBiofilm

Biofilm Biofilm 
InterfaceInterface

Life Style, Socio EconomicLife Style, Socio Economic ModifyingModifying

DietDiet FluorideFluoride PrimaryPrimarySalivaSaliva

ToothTooth

48
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49

Working out a PLAN:Working out a PLAN:
Problem:Problem: Def ine the issues ?Def ine the issues ?

Intervention:Intervention: Select so lut ions ?Select so lut ions ?

Comparison:Comparison: Comp are w ith a lternatives?Comp are w ith a lternatives?

Outcome:Outcome: Wha t are we aiming to changeWha t are we aiming to change ??

50

51BB
AA
DD

alivaaliva
warenesswareness
luorideluoride
nvironmentnvironment

Ca lciumCa lcium
PhosphatePhosphate
Wa terWa ter

acteriaacteria
cidcid
ietiet

SS
AA
FF
EE

SS
AA
FF
EE

52
Acid ProductionAcid Production

53

M e c hanicalM e c hanical

Ora l HygieneOra l Hygiene
Remove habitat: Fuji 7Remove habitat: Fuji 7

ChemicalChemical
Ant i bacterial Ant i bacterial 

Ch lorexidine, Essential Oils, Povidone Iodine, Ch lorexidine, Essential Oils, Povidone Iodine, 
T r iclosan etcT r iclosan etc

Ma intenanceMa intenance
Fluoride, Xylitol, Calcium + PhosphateFluoride, Xylitol, Calcium + Phosphate

DietDiet

Strategies in controlling the biofilm:Strategies in controlling the biofilm: 54

MechanicalMechanical
Oral HygieneOral Hygiene

Remove habitat: Fuji 7  aka Fuji TriageRemove habitat: Fuji 7  aka Fuji Triage

ChemicalChemical
An ti bacterial An ti bacterial 

Chlorexidine, Essential Oils, Tric losan, etcChlorexidine, Essential Oils, Tric losan, etc

Pro  b ioticPro  b iotic
F luoride, Xylitol, CPPFluoride, Xylitol, CPP--ACPACP

DietDiet

Strategies in controlling the biofilm:Strategies in controlling the biofilm:
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55Fuji 7 also known as Fuji TRIAGEFuji 7 also known as Fuji TRIAGE 561 .  GI = Chemically Fused Seal1 .  GI = Chemically Fused Seal

571.  GI = Chemically Fused Seal1.  GI = Chemically Fused Seal 581.  GI = Chemically Fused Seal1.  GI = Chemically Fused Seal

59 602.  Saliva hardens Glass Ionomer2.  Saliva hardens Glass Ionomer
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612.  Saliva hardens Glass Ionomer2.  Saliva hardens Glass Ionomer 623.  Calcium enhances GI3.  Calcium enhances GI

63

Calcium enriched layerCalcium enriched layer
Only applicable to Sr Only applicable to Sr 
ba sed GIba sed GI
Increase surface Increase surface 
ha rdnessha rdness
Increase bulk strengthIncrease bulk strength
More acid resistantMore acid resistant

3.  Calcium enhances GI3.  Calcium enhances GI 64

GI affects the formation of GI affects the formation of 
biofilm and its compositionbiofilm and its composition

65

GC technical data

High Fluoride releaseHigh Fluoride release

Fuji 7 also known as Fuji TRIAGEFuji 7 also known as Fuji TRIAGE 66

Fuji IX Fuji VII

Anti bacterialAnti bacterial

Fuji 7 also known as Fuji TRIAGEFuji 7 also known as Fuji TRIAGE
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67

Dr. Mark Gryst

Fuji 7 also known as Fuji TRIAGEFuji 7 also known as Fuji TRIAGE 68

Surface Protection:Surface Protection:
Yo ung  childrenYo ung  children

Yo ung  ad ultYo ung  ad ult

E ld e rlyE ld e rly

69 70

71 72
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73 74

75

TraumaticTraumatic

Requires expensive equipmentRequires expensive equipment

Alternative 1: Remove operculumAlternative 1: Remove operculum 76

Short termShort term

Highly compliance dependentHighly compliance dependent
Only Chemical treatmentOnly Chemical treatment

Alternative 2: Fluoride VarnishAlternative 2: Fluoride Varnish

77

One application, simple One application, simple 
procedureprocedure
Protects:Pro tects:

MechanicallyMechanically
ChemicallyChemically

Alternative 3: Fuji 7Alternative 3: Fuji 7 78
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79 80

81 82Surface Protection:Surface Protection:

Young childrenYoung children

Young adultYoung adult

ElderlyElderly

83Surface Protection: Young AdultSurface Protection: Young Adult

Impacted 8Impacted 8
Protecting distal surface of 7Protecting distal surface of 7

84

Stabilisation:Stabilisation:
Seal open lesionsSeal open lesions

Decrease bacterial loadDecrease bacterial load
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85Surface Protection:Surface Protection:

Young childrenYoung children

Young adultYoung adult

ElderlyElderly

86

87 88Surface Protection: ElderlySurface Protection: Elderly

89Surface Protection: ElderlySurface Protection: Elderly

Prof. Angus Cameron

90Effectiveness of an agent depends on:Effectiveness of an agent depends on:

ConcentrationConcentration
Exposure: TimeExposure: Time
Reaching the targetReaching the target
Staying in its active formStaying in its active form
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91

M e c hanicalM e c hanical

Ora l HygieneOra l Hygiene
Remove habitat: Fuji 7Remove habitat: Fuji 7

ChemicalChemical
Ant i bacterial Ant i bacterial 

Ch lorexidine, Essential Oils, Povidone Iodine, Ch lorexidine, Essential Oils, Povidone Iodine, 
T r iclosan etcT r iclosan etc

Ma intenanceMa intenance
Fluoride, Xylitol, Ca;cium + PhosphateFluoride, Xylitol, Ca;cium + Phosphate

DietDiet

Strategies in controlling the biofilm:Strategies in controlling the biofilm: 92
Modes of actionModes of action

Inh ibit demineralizationInh ibit demineralization
Enhance remineralizationEnhance remineralization

Affects bacterial metabolismAffects bacterial metabolism

93
Hydroxy Apatite: CaHydroxy Apatite: Ca1010(PO(PO44))66OHOH22

94
Hydroxy Apatite: CaHydroxy Apatite: Ca1010(PO(PO44))66OHOH22

C a rb ona te increase solubil ityC a rb ona te increase solubil ity

F lu o ride decrea se solubil ityF lu o ride decrea se solubil ity
Featherstone

95

Wil l mature into FAP (  FluoroWill mature into FAP (  Fluoro––apatite) apatite) 
through exposure tothrough exposure to

Cyc les of Demin. & Remin. Cyc les of Demin. & Remin. 
Mine ral Rich SalivaMine ral Rich Saliva
Neu tral FluorideNeu tral Fluoride

Hydroxy Apatite: CaHydroxy Apatite: Ca1010(PO(PO44))66OHOH22

Featherstone

96

Featherstone



17

97 98
Modes of actionModes of action

Inh ibit demineralizationInh ibit demineralization

99
Diet and rootDiet and root decaydecay

6.06.0
DentineDentine

5.55.5
EnamelEnamel

pHpH

100
Modes of actionModes of action

Inh ibit demineralizationInh ibit demineralization
Enhance Enhance remineralizationremineralization

Affects bacterial metabolismAffects bacterial metabolism

101Fluoride and bacteria metabolismFluoride and bacteria metabolism 102

pH 7pH 7
HH ++ + F+ F-- HFHF

pH 4.5pH 4.5
HH ++ + F+ F-- HFHF

HFHF

H+ + FH+ + F--

p H 7p H 7
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103Fluoride and bacteria metabolismFluoride and bacteria metabolism 104Fluoride and bacteria metabolismFluoride and bacteria metabolism

105

XylitolXylitol

RecaldentRecaldent

106

Pellicle and PlaquePellicle and Plaque

107

Enamel rarely comes into contact Enamel rarely comes into contact 
with salivawith saliva

108
PelliclePellicle

G ly cop rote in f rom sa livaG ly cop rote in f rom sa liva
P ro tects  ena melP ro tects  ena mel

M echanicallyM echanically
Ch emicallyCh emically

In ter feres w ith a dhesionIn ter feres w ith a dhesion
A f fects m inera l ba lanceA f fects m inera l ba lance
A s s ists coloniza tion by A s s ists coloniza tion by 
b a c teriab a c teria
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109
PelliclePellicle

110
PelliclePellicle

111 112

Sucrose

H+

PO4
2-

Ca+

113

H+

Sucrose

PO4
2-

Ca+

PO4
2-

Ca+

F-

CO3 3-

114

Ca10 (PO4)6 F2

WITH FLUORIDE

10 Ca2+ 6 PO4
3- 2 F-

RemineralisationRemineralisation
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115Calcium and Phosphate will precipitate

It is important that the supplied 
Calcium and Phosphate to have

Long substantivity

High level of bio-availability
Low risk of calculus formation

116Calcium and Phosphate vehicles:

CPP-ACP (RECALDENT)

ACP

Novamin

117

NovaminNovamin
118

Recaldent: CPPRecaldent: CPP--ACPACP
Two componentsTwo components

CPP:CPP:
Ca sein PhosphopeptidesCa sein Phosphopeptides
Milk ProteinMilk Protein
Very sticky Very sticky 
Delivery vehicle Delivery vehicle 
Protects the ACP componentProtects the ACP component

ACP: ACP: 
Amorphous Calcium PhosphateAmorphous Calcium Phosphate
More soluble than apatiteMore soluble than apatite

Functions:Functions:
RemineralizationRemineralization
DesensitizationDesensitization
Comforter Comforter 

119Animal caries studies 120
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121 122

123 124

Active ingredient:Active ingredient:
10% Recaldent10% Recaldent

FunctionsFunctions
Replace salivaReplace saliva

Calc iumCalc ium
PhosphatePhosphate

Re establish oral balanceRe establish oral balance
Artif icial pellicleArtif icial pellicle

DesensitiseDesensitise

125 126

Anti cariesAnti caries
Ap ply freely with 

f inger
Sp read with tongue
Several times a day
Monitor using 

sa liva check

DesensitiseDesensitise
Ap ply using tray
Leave tray in place 

for  2 – 5 min
Ap ply until 

symp toms 
d isappear
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127 128BleachingBleaching

129

XylitolXylitol

130SweetenersSweeteners

131 132XylitolXylitol

P ro d uctsP ro d ucts

Yellow PlumsYellow Plums

S trawberriesS trawberries

CauliflowerCauliflower

En divesEn dives

AubergineAubergine

LettuceLettuce

S pinachS pinach

m g /1 0 0 gm g /1 0 0 g

935935

362362

300300

256256

180180

131131

107107
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133XylitolXylitol

G ly c aemic IndexG ly c aemic Index

X ylitol: X ylitol: <50<50

S ucrose:S ucrose: 100100

R e s ults in  a  much R e s ults in  a  much 

s m a ller levels of s m a ller levels of 

b lo od g lucoseb lo od g lucose

Natah et al American J. Clin. Nutrition 1997

134XylitolXylitol
Caloric Caloric 
va lueva lue

LaxativeLaxative

AdultAdult

LaxativeLaxative

55-- 1616

S orbitolS orbitol 100%100% 50 g/d50 g/d 3030--40 g/d40 g/d

M annitolM annitol 40%40% 1010--20 g/d20 g/d

X y litolX y litol 40%40% 5050--70 g/d70 g/d 4040--60 g/d60 g/d

N o n  car iogenicN o n  car iogenic

Fo u nd in many foods labeled  “sug ar  free”Fo u nd in many foods labeled  “sug ar  free”

135XylitolXylitol 136XylitolXylitol

137 138

1 0 2  M e dical & Dental students1 0 2  M e dical & Dental students

C o n trol: sucrose 4.2  x per  dayC o n trol: sucrose 4.2  x per  day

Te s t: X ylito l 4 .9 x p er d ayTe s t: X ylito l 4 .9 x p er d ay
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139Turku study: total sucrose substitutionTurku study: total sucrose substitution

Te s t g roup: Xylito l onlyTe s t g roup: Xylito l only

C o n trol group : Sucrose in d ietC o n trol group : Sucrose in d iet

Pe r iod  24  monthsPe r iod  24  months
Sceinin et al Odontol. Scand. 75

140

In  2  y ear  old child renIn  2  y ear  old child ren

141The effect of flavor on salivary flowThe effect of flavor on salivary flow 142

Fre q uency:Fre q uency:

>  4 x /day

A m o unt:A m o unt:

>  0 .9  - 7  g/day

143

Interproximal WSLInterproximal WSL

144Surgical intervention ?Surgical intervention ?
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145 146

Backer-Dirks 1966

147Interproximal lesionsInterproximal lesions

Bille & Thylstrup 1982

148Interproximal lesionsInterproximal lesions

Bille & Thylstrup 1982

149Interproximal lesionsInterproximal lesions

Bille & Thylstrup 1982Bille & Thylstrup 1982
Meja re & Malmgren 1986Meja re & Malmgren 1986

Pit ts & Rimmer 1992Pit ts & Rimmer 1992

There is a poor correlation between Xray and There is a poor correlation between Xray and 
clinical presentationclinical presentation

150
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151 152

153 154

155

Modified from per Axelsson 1995

Fuji TriageFuji Triage
Fuji 7Fuji 7

156

Modified from Bjarnason 1966
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157

Modified from Bjarnason 1966

158Tunnel Preparation

159Tunnel Prep: GI & Composite 160How to preserve to marginal ridge:

161MicrocracksMicrocracks

Cumulative effect ofCumulative effect of
SpeedSpeed
QualityQuality

162
How to preserve to marginal ridge:
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163 164

165

Problem 2
166

167Dentine is a living tissue 168
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169
Indirect Pulp Capping

Avoid pulp exposure

De posit of Tertiary Dentine

Re m ove temporary filling

170

171

Fusayama, 1967 & Massler 1967

172

“Shreds of carious dentine or other material 
we re frequently hanging below the bevel 
whe re the soft and wet pulpal floor of the 
cavity could be seen.”
M ertz-Fairhurst et al 1998 
Ul tra conservative and cariostatic sealed restorations: results at 
year 10 JADA 129: 55-66, 1998

173Internal remineralisationInternal remineralisation

SealSeal
Isolate from external source of Isolate from external source of 

nutrient and sucrosenutrient and sucrose
Change the micro environmentChange the micro environment

174Internal RemineralisationInternal Remineralisation

ObjectivesObjectives
Eliminate risk of  E liminate risk of  
mechanical exposuremechanical exposure
Ma intain biological and Ma intain biological and 
p hysical integrity p hysical integrity 

Case selectionCase selection
Reversible pulpitisReversible pulpitis

Material of choiceMaterial of choice
Glass ionomerGlass ionomer
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175Internal RemineralisationInternal Remineralisation

Total sealTotal seal
2mm o f sound tooth around periphery2mm o f sound tooth around periphery

Only remove soft dentine using Only remove soft dentine using 
hand instrumenthand instrument
Use SMART materialsUse SMART materials

176

Antibacterial

Soluble

No remineralization

Should only be used over direct 
pulp exposure

Alternative 1: Calcium hydroxide

177

Remineralization:
Str ontium + Fluoride

Antibacterial

Chemically Fused Seal

Alternative 2: Fuji 7 178Internal RemineralisationInternal Remineralisation

179Internal RemineralisationInternal Remineralisation 180
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181
Internal remineralisation

182
Internal remineralisation

183
Internal remineralisation

184

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

F u j i 9 Fu j i  7 Fu j i  Bo n d  L L

T r ea te d  fo r  2 1 d ay s

F
S r

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

F u j i 9 Fu j i  7 Fu j i  Bo n d  L L

T r ea te d  fo r  4 2 d ay s

F
S r

185
Internal remineralisation

Featherstone et al JDR 62(10):1049-1053

186Internal RemineralisationInternal Remineralisation
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187 188

189 190

191Resin Adhesive or Sandwich ?Resin Adhesive or Sandwich ? 192Sandwich: one visitSandwich: one visit
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193Sandwich: one visitSandwich: one visit 194

195Bubbles !! 196

197 198
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199 200

201

T o put patients in control of the disease so they need T o put patients in control of the disease so they need 
M INIMAL INTERVENTION from the professionM INIMAL INTERVENTION from the profession

E m p ower PatientsE m p ower Patients

I n dependent HealthI n dependent Health

202

203 204
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205

www.kbs.com.auwww.kbs.com.au


