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Who I am J

• ”Mum” to a rescue Husky named 
“Gambit” and a senior cat called 
“Dottie”

• I love to cook (currently it’s Italian)

• My favorite place to camp at/rent a 
cabin at is Kalaloch, at the Pacific 
Ocean

• I have traced many cousins who 
immigrated from Sweden to the US, 
and even met some on my mother’s 
side at IKEA in Renton

• I have a background in basic 
science, was a ”Saliva Fellow” at 
NIDCR when I first started at UW in 
2005, and I am still intrigued by how 
the quality of saliva affects oral health







US population
• There are about 35 million edentulous people in the US, 
and 178 million people are missing at least one tooth

• Roughly 90% of the US edentulous population 
wears dentures

• 51% of Americans, ages 55 to 64, wear full or partial 
dentures

• 29% of Americans, ages 45 to 55, wear full or partial 
dentures

• 16% of Americans, ages 35 to 44, wear full or partial 
dentures

• The number of partially edentulous people will continue to 
increase in the next 15 years to more than 200 million 
individuals. Partial edentulism affects the majority of adult 
Americans.

Source: American College of Prosthodontics



Aristotle
(385 BC – 323 BC)

“Why do figs, when they are soft 
and sweet, produce damage to 
the teeth? Perhaps because the 
viscous softness of the fig 
causes small particles to adhere 
to the gums and insinuate 
themselves into the dental 
interstices, where they very 
easily become the cause of 
putrefactive processes.”



Children                               Young adults                          Middle adults                       Older adults
2 – 4 yrs 17+ yrs 35 – 44 yrs 60+

Caries throughout Life

20% detectable caries             80% has had a cavity         75% has lost a tooth           Root surface caries



Good news: Teeth do not age

Bad news: It’s all about our 
habits



Teeth

Enamel 

Dentin

Root cement

Thickness
Enamel 0.12 inch

3 mm

Dentin at the gingival margin
0.1 inch
2.5 mm

28 teeth 
+
4 “wisdom” teeth



Root surface caries

> 50% of older adult over 65 y/75 y have root caries
> Patients who have lived in fluoridated areas throughout most of their lives have a lower 

prevalence of root caries 

> Demineralization
> Critical pH Enamel: pH 5.2 – 5.5

> Critical pH Cementum: pH 6.1 - 6.7 
TenCate: 
Afibrillar Acellular Cementum

Sources: Center for Disease Control and Prevention, 1992; Ten Cate: Oral Histology



Caries

• Tooth decay

• Caused by “biofilm” – layers of bacteria (Str. Mutans) that attach to your teeth

• Oral bacteria ”feed on” sugar and produce lactic acid, which leads to a demineralization of enamel 
and dentin

• The demineralization can be halted and reversed
• Less acidic diet
• Exchange sugar for a sugar alcohol (Xylitol)
• Regular dental exams with cleanings
• Use of fluoride at higher concentrations in tooth paste and varnish (Rx)
• Homecare using an electric toothbrush and interdental cleaning tools (Waterpik J)

• Use of many medications (4+) will give you less saliva, which means that your homecare is even more important!



Caries Risk Assessment
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High Risk Caries Patients

Reduced 
unstimulated
salivary
flow due to 
medications

Dietary
Acidic 
Foods

Simple
Sugars

Exposed root
surfaces

“Acidic
Saliva”

PLAQUE

Common features of High Risk Caries Patients

1. Chronic medical conditions, taking 4+ prescription drugs

2. Chemo/Radiation Therapy

3. Low unstimulated salivary flow

4. Low pH of unstimulated saliva

5. Visible plaque (active lesions)

6. Previous recent caries lesions or tooth loss

7. Exposed root surfaces

8. Diet
1. Healthy (but demineralizing diet)
2. Fermentable carbohydrates



Preventive care Strategies

Bone loss

Reduced 
unstimulated
salivary
flow due to 
medications

Dietary
Acidic 
Foods

Simple
Sugars

Exposed root
surfaces

“Acidic
Saliva”

1. Strengthen enamel and root cement/dentin w/
a. NaF (Toothpaste of different strength, rinse, varnish, SDF)
b. Aid in remineralization with Ca 2+-containing toothpaste and/or cream, if low 
salivary flow

2. Compensate for loss of saliva
a. Drink water
b. Lubricate oral mucosa

3. Compensate for loss of buffer capacity
a. Alkalinize water with baking soda, avoid carbonated drinks
b. Brush with baking soda-containing toothpaste (Arm & Hammer, Trader Joes)
c. Change of diet to foods with a more neutral pH

4. Reduce glucose intake
a. Instead use Xylitol (Sorbitol)

5. Reduce bacterial growth
a. Antimicrobial rinse, 0.12% Chlorhexidine gluconate (or brush teeth and tongue 
with Chx)
b. Chx varnish

PLAQUE



Caries Risk Assessment & Preventive Measures

No new caries 
in 3 years (includes
incipient lesions)

3 new caries in 3 years
• Teeth missing due to caries in past 3 years
• Chemo/Radiation therapy
• Severe dry mouth (<0.1 mL/min)

Low risk

Moderate risk

High risk

Sources: MyCambra (UCSF); Gluzman et al., 2013; ADA – Caries risk assessment

1 - 2 new caries in 3 years
• Exposed root surfaces
• No fluoride in drinking 
water
• 4+ medications 
• Low pH unstimulated 
saliva
• Flow <0.16 mL/min 
unstimulated
• Visible plaque
• Interproximal restorations
• Drug/Alcohol abuse



Caries Risk Assessment & Preventive Measures

No new caries 
in 3 years (includes
incipient lesions)

1 - 2 new caries in 3 years
• Exposed root surfaces
• No fluoride in drinking water
• 4+ medications 
• Low pH unstimulated saliva
• Flow <0.16 mL/min unstimulated
• Visible plaque
• Interproximal restorations
• Drug/Alcohol abuse

3 new caries in 3 years
• Teeth missing due to caries in past 3 years
• Chemo/Radiation therapy
• Severe dry mouth (<0.1 mL/min)

Low risk

Moderate risk

High risk
REMINERALISATION
Professional Care:
• 1x yearly exam
Home Care:
• Brush 2x daily with
NaF toothpaste
~ 1,100 ppm
• If exposed root surfaces,
use ACP containing tooth-
paste
• Supplement with a daily
Rx 0.2% NaF rinse (Rx)

REMINERALISATION
Professional Care:
• 2x yearly exam
• NaF varnish (22,500 ppm) 
Home Care:
• Brush 2x daily with NaF toothpaste ~ 1,100 ppm
• Alternate with 5,000 ppm toothpaste or gel.
• ACP products
ANTI-BACTERIAL
• 5-10 g of Xylitol each day (root caries prevention)

REMINERALISATION
Professional Care:
• 2-4x yearly exam
• NaF varnish
(22,500 ppm)
• SDF (55,600 ppm)
Home Care:
• Brush 2-3x daily with
Rx NaF toothpaste
~ 5,000 ppm
• Use Calcium containing
Paste (MI paste/ReminPro) 
following brushing
• Baking soda rinses

ANTI-BACTERIAL
Rx:
• Rinse with 0.12% Chx
Home care:
• 5-10 g of Xylitol each day
(root caries prevention)
• Diet modifications:
Fermentable carbs, 
frequency and pH of foods

Sources: MyCambra (UCSF); Gluzman et al., 2013; ADA – Caries risk assessment; ADA – Topical fluoride for caries prevention



Copyright: SmithGlaxoKline:

pH of Foods



Xylitol

• The best sugar substitute for your teeth

• Ice Cubes chewing gum

• Dr John’s hard candy

• XyliMelts

• Toothpaste containing Xylitol

• Only backside is that too much Xylitol might give you an upset GI system à
diarrhea



Consistency

˃ Physical consistency of foods is 
important due to their retention 
time in the mouth. 

˃ Liquids are cleared rapidly, and 
sticky foods are cleared slowly. 

˃ High retention rates are found in 
foods such as sweet biscuits, 
crackers and potato chips.



Alkalize

• Alkalinize water with baking soda

• pH: 9

• 1-2 tsp in 1 glass of water

• Use toothpaste containing baking soda

• pH: 8

• Arm & Hammer, Trader Joe’s



Preventing/Arresting Root Caries

PREVENTING ROOT SURFACE CARIES

ARRESTING ROOT SURFACE CARIES

ACP – containing toothpaste

No SLS 5% Potassium Nitrate TCP TCP

0.2% NaF



Rx for 5,000 ppm paste

• Example: Toothpaste with added Calcium; 
Tri-Calcium Phosphate (TCP)

/PreviDent Booster Plus

Directions for Geriatric use – esp for Root surface cariesDirections for Geriatric use – esp for Root surface 
caries
OFF - LABEL



What happens when using 5,000 ppm toothpaste?
Root surface caries

• Clinically, toothpaste with increased fluoride content (5,000 ppm) 
results in increased fluoride content in plaque biofilm
• Every 500 ppm added à 6% caries reduction

• “The application of a high-fluoride containing toothpaste (5000 ppm F) in adults, 
twice daily, significantly improves the surface hardness of otherwise untreated root 
caries lesions when compared with the use of regular fluoride containing (1350 ppm 
F) toothpastes.”

• Root surface lesions hardens over a 6 month period
• Brush 2x daily for 6 months

Srinivasan M et al (2013) High-fluoride toothpaste: a multicenter randomized controlled trial in adults

C Albert Yeung (2014) Some beneficial effect on Root Caries from use of higher concentration fluoride toothpaste



SDFSDF: Advantage Arrest  - Riva

Silver Diamine Fluoride 38%

Tinted
formula

Bought separately

Silver Diamine Fluoride 38%
Potassium Iodide (KI)



Medications which affect salivary flow

• Anti-cholinergic medication
• Beta-blockers
• Ca2+ antagonists
• Diuretics 



Xerostomia inventory

• The xerostomia inventory (adapted from Thomson et al., 1999b). 

•
• I sip liquids to aid in swallowing food 
• My mouth feels dry when eating a meal

• I get up at night to drink. 

• My mouth feels dry I have difficulty in eating dry foods 

• I suck sweets or lollies to relieve dry mouth

• I have difficulties swallowing certain foods

• The skin of my face feels dry 
• My eyes feel dry

• My lips feel dry

• The inside of my nose feels dry

• MacEntee, Michael I. (2011-06-09). Oral Healthcare and the Frail Elder: A Clinical Perspective (Kindle Locations 2147-2158). Wiley. Kindle Edition. 



SALIVAaliva Testing

8/4/15, 5:40 PMGC America: Saliva-Check BUFFER
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Saliva-Check BUFFER
Test for Saliva Quality, pH & Buffering Capacity

Saliva-Check BUFFER is a saliva-testing examination tool that is used to educate patients, assist in preventive
treatment planning and properly select dental materials in order to initiate changes in the patient’s oral hygiene. This
product plays a significant role in maintaining oral health. It identifies, measures and assesses the patient’s saliva
condition, which helps determine the body's possible risk of caries. It is also helpful for testing hydration, salivary
consistency, resting saliva pH, stimulated saliva flow, stimulated saliva pH and saliva buffering capacity. The 
Saliva-Check BUFFER is ideal for use during routine oral examinations.

Saliva-Check BUFFER
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Salivary flow (mL/min) Collect saliva during 5 minutes (drooling)

˃ 3.51 mL (1mL = 1g)
˃ 5 minutes
Flow =  0.7 mL/min

Resting (unstimulated) saliva

Test of UNSTIMULATED Saliva (Dr Jeffrey)



II. TEST DELLA SALIVA STIMOLATA

TEST 4 – Quantità di saliva
Chiedere al paziente di masticare un pezzo di cera per 
stimolare il flusso salivare. Dopo 30 secondi chiedere al 
paziente di espettorare nella sputacchiera, quindi far 
masticare il paziente per altri 5 minuti, raccogliendo a 
intervalli regolari tutta la saliva nell’apposita vaschetta.
La quantità di saliva può essere misurata controllando le 
tacche indicanti i mL riportate sul lato della vaschetta.

Quantità di saliva a 5 minuti
2

< 3,5 mL Molto poca

Tra 5,0  –  3,5 mL Poca

> 5,0 mL Normale

Nota: Un flusso di saliva stimolata normale può variare tra 
1mL/min e 1,6mL/min.

TEST 5 – Capacità di tamponamento 
a) Estrarre una striscia per il test di tamponamento dalla 

confezione e porla su un tessuto assorbente con il lato di 
prova rivolto verso l’alto. 

b) Usando una pipetta, aspirare una quantità sufficiente di 
saliva dalla vaschetta di raccolta ed estrarne una goccia 
su ciascuno dei tre blocchetti di prova. Ruotare 
immediatamente la striscia di 90°affinché assorba la 
saliva in eccesso sul tessuto assorbente. In questo modo 
si impedisce alla saliva in eccesso di rigonfiarsi sul 
blocchetto di prova ed eventualmente di compromettere la 
precisione dei risultati del test.

c) I blocchetti di prova inizieranno immediatamente a 
cambiare colore e dopo 2 minuti sarà possibile calcolare il 
risultato finale sommando i punti in base al colore finale di 
ciascun blocchetto. Consultare la tabella di conversione e 
gli esempi riportati di seguito. 

Tabella di conversione
Colore del blocchetto di prova a 2 minuti                   
Verde 4 punti
Verde/blu 3 punti*                 
Blu 2 punti                  
Rosso/blu 1 punto*                
Rosso 0 punti  
                                      
Esempi

Interpretazione dei risultati.
Totale complessivo Capacità di tamponamento della saliva

0-5 Molto bassa

6-9 Bassa

10-12 Normale / Elevata

CONSERVAZIONE
Conservare i componenti a temperatura ambiente 
(15° – 30°C). 
(Data di scadenza: 3 anni dalla data di produzione)  

CONFEZIONE
Contenuto Quantità
Striscia per la prova del pH in vitro 20
Vaschetta di raccolta della saliva 20
Cera per la stimolazione della saliva 20
Pipetta per l’estrazione della saliva 20
Strisce per il test di tamponamento 20

AVVERTENZE
1. A temperature ambiente elevate, la cera deve essere 

conservata in frigorifero.
2. Dopo aver aperto la cera e la confezione di strisce per il 

test di tamponamento, utilizzare il prodotto 
immediatamente. 

3. Tutti i componenti utilizzati per ciascun test sono 
monouso. Evitare di riutilizzarli.

4. Smaltire in conformità alle normative locali.

1 Informazioni disponibili per gentile permesso del Prof. L 
Walsh©2002

2 Lund University Facoltà di odontoiatria Dipartimento di 
cariologia, Svezia

Saliva-Check  BUFFER  
Test in vitro pour analyser la qualité, le pH et la capacité 
d’effet tampon de la salive

S’utilise uniquement par un professionnel dentaire et selon 
les recommandations d’utilisation. 

INDICATIONS RECOMMANDÉES
Pour analyser les propriétés de la salive stimulée ou non 
stimulée.  

CONTRE INDICATIONS
Utilisation pour analyse in vivo.

UTILISATION
Préalablement à toute visite ou une analyse est 
programmée, demander au patient de ne pas fumer ni 
manger ni boire, et de ne pas se brosser les dents ou de 
faire un bain de bouche au moins une heure avant son 
rendez-vous.

I. ANALYSE DE LA SALIVE NON STIMULÉE

TEST 1 – Inspection visuelle du niveau d’hydratation. 
Estimer visuellement les sécrétions de la glande de la lèvre 
inférieure. Ecarter la lèvre inférieure, sécher doucement la 
muqueuse labiale avec un petit morceau de gaze et 
observez-la sous une bonne lumière. Des gouttelettes de 
salive se formeront à l’orifice des glandes secondaires. 

Estimer le temps pour produire de la salive de la façon 
suivante1 : 

Plus de 60 secondes  : flux résiduel Faible                                   

Moins de 60 secondes : flux résiduel Normal     

TEST 2 – Consistance de la salive
Evaluation visuelle de la consistance de la salive dans la 
cavité buccale1

Léger résidu de salive gluante : Augmentation de la viscosité

Salive avec légères bulles : Augmentation de la viscosité

Salive claire contenant de l’eau : Viscosité normale

TEST 3 –  Mesure du pH
Demander au patient de déposer de la salive dans la 
coupelle. Prenez une bande de papier pour tester le pH, 
placez-le dans l’échantillon de salive pendant 10 secondes 
et observer la couleur de la bande. Comparez-la avec le 
tableau disponible sur l’emballage. 

Saliva-Check  BUFFER 
In Vitro Test zur Kontrolle der Qualität, des pH-Wertes sowie 
der Pufferfähigkeit des Speichels 

Nur zur Benutzung durch Zahnärzte oder zahnärztliches 
Personal! 

INDIKATIONEN   
Zur Überprüfung der Eigenschaften des Speichels im 
normalen so wie im angeregten Zustand.

GEGENANZEIGEN
Nicht zur In vivo Diagnose verwenden!  

ANWENDUNG
Der Patient muß vor einem Termin, bei welchem ein 
Speicheltest durchgeführt werden soll, darüber aufgeklärt 
werden, daß er mindestens eine Stunde vor dem Test nicht 
mehr rauchen, essen, trinken, Zähneputzen oder eine 
Mundspülung durchführen darf. 

I.TEST DES SPEICHELS BEI NICHT ANGEREGTEM 
SPEICHELFLUß

TEST 1 – Visuelle Prüfung des Hydrationsgrades
Visuelle Prüfung der Funktion der Unterlippenlabialdrüse. 
Die Unterlippe anheben, den Drüsenbereich trockentupfen 
und die Mucosa unter reichlichem Lichteinfluß beobachten. 
Es bilden sich Speicheltröpfchen an den Öffnungen der 
Drüsen.   

Dauer bis zur sichtbaren Speichelbildung
1
 :

Mehr als 60 Sekunden: Speichelfluß, nicht angeregt Schwach 

Weniger als 60 Sekunden: Speichelfluß, nicht angeregt　Normal 

TEST 2 – Speichelkonsistenz
Visuelle Prüfung der Speichelkonsistenz in der Mundhöhle1. 

Klebrig – schaumige Speichelreste: stark erhöhte Viskosität                                           

Schaumig – blasiger Speichel: erhöhte Viskosität

Wasserklarer Speichel: normale Viskosität 

TEST 3 – pH - Messung
Den Patienten gesammelten Speichel in den Becher geben 
lassen. Einen pH – Messtreifen nehmen, diesen 10 
Sekunden  in die Speichelprobe geben und anschließend die 
Farbe prüfen. Diese wird mit der in der Packung enthaltenen 
Vergleichstafel verglichen. 

II.TEST DES SPEICHELS BEI ANGEREGTEM 
SPEICHELFLUß

TEST 4 – Speichelmenge
Den Patienten ein Stück Kauwachs zur Anregung des 
Speichelflusses kauen lassen. Nach 30 Sek. den Patienten 
den Speichel in den Ausguß geben lassen. Das Kauen dann 
fünf Minuten weiterführen lassen, dabei regelmäßig 
Speichelproben in den Becher geben lassen. 
Die Speichelmenge kann an der mL – Skala am Becherrand 
abgelesen werden. 

Speichelmenge nach fünf Minuten
2

< 3,5 mL sehr wenig

zwischen 5,0 – 3,5 mL wenig

> 5,0 mL         normal

Anm.: Normale Speichelflußmenge bei angeregtem 
Speichelfluß variiert zwischen 1 mL / min und 1,6 mL / min. 

TEST 5 – Pufferkapazität 
a) Einen Buffer Test Strip aus der Folienverpackung nehmen 

und auf ein saugfähiges Tuch, mit der Testseite nach 
oben, ablegen. 

b) Mit einer Pipette von dem gesammelten Speichel jeweils 
einen Tropfen auf die drei Testpads geben. Den 
Teststreifen sofort umdrehen, damit überschüssiger 
Speichel von dem saugfähigen Tuch aufgenommen wird; 
dadurch wird ein Aufquellen der Testpads vermieden, was 
zu einer Ergebnisverfälschung führen kann. 

c) Die Testpads beginnen sofort mit einem Farbumschlag, 
bereits nach zwei Minuten kann das endgültige Ergebnis 
anhand der Punktezahlen errechnet werden. 
Umrechnungstabelle und Beispiele: siehe unten. 

Umrechnungstabelle 
Testpadfarbe nach zwei Minuten:                    
Grün 4 Punkte
Blaugrün 3 Punkte*                 
Blau 2 Punkte                  
Blaurot 1 Punkt *                
Rot 0 Punkte  
                    
Beispiele:

Auswertung des Ergebnisses:.
Gesamtpunktzahl : Pufferkapazität des Speichels:

0-5 Sehr schwach

6-9 Schwach

10-12 Normal bis hoch

AUFBEWAHRUNG
Bei Raumtemperatur lagern (15° – 30°C).
(Haltbarkeit: 3 Jahre ab Produktionsdatum)   

PACKUNG
Inhalt Menge
In vitro pH Teststreifen 20
Speichelbecher 20
Kauwachs zur Anregung des Speichelflusses 20
Pipette 20
Pufferkapazitätsteststreifen 20

ACHTUNG
1. Bei warmer Umgebung muß das Wachs gekühlt gelagert 

werden. 
2. Nach dem Öffnen sowohl das Wachs als auch den 

Pufferkapazitätstestsreifen sofort verwenden. 
3. Alle Testkomponenten sind nur zum einmaligen Gebrauch 

bestimmt – nicht wiederverwenden!
4. Entsorgung gemäß den lokalen Bestimmungen

1 Information by kind permission of Prof. L Walsh©2002
2 Lund University Faculty of Odontology Department of 

Cariology, Sweden

GBPrior to use, carefully read 
the instructions for use. DVor der Benutzung die 

Gebrauchsanleitung gründlich lesen! ILeggere attentamente le  
istruzioni prima dell'uso.FAvant tout utilisation, lire          

attentivement  la notice.

Saliva-Check  BUFFER  
Test in vitro per il controllo della qualità, del pH e della 
capacità di tamponamento della saliva

Per uso esclusivamente professionale odontoiatrico nelle 
indicazioni raccomandate.

INDICAZIONI RACCOMANDATE   
Per il controllo delle proprietà della saliva basale e stimolata.

CONTROINDICAZIONI
Uso diagnostico in vivo.  

ISTRUZIONI PER L’USO
Prima di qualunque visita durante la quale si prevede di 
effettuare una procedura di diagnosi salivare, chiedere al 
paziente di evitare di fumare e di ingerire cibo o bevande, 
di lavarsi i denti oppure di utilizzare un collutorio almeno 
un’ora prima dell’orario fissato per l’appuntamento.

I.TEST DELLA SALIVA BASALE

TEST 1 – Ispezione visiva del livello di idratazione
Valutare visivamente la secrezione della ghiandola labiale 
sul labbro inferiore. Scostare il labbro inferiore, tamponare 
delicatamente la mucosa labiale con un garzino e osservare 
la mucosa sotto una fonte luminosa sufficientemente forte. Si 
formeranno goccioline di saliva sugli orifizi delle ghiandole 
minori.

Valutare il tempo necessario affinché vi sia una produzione 
visibile di saliva, procedendo nel seguente modo1:

Più di 60 secondi : flusso basale Basso                                  

Meno di 60 secondi : flusso basale Normale     

TEST 2 – Consistenza della saliva
Valutare visivamente la consistenza della saliva basale nella 
cavità orale1. 

Residui di saliva densa e schiumosa: Viscosità aumentata

Saliva schiumosa e con bollicine: Viscosità aumentata

Saliva acquosa e trasparente: Viscosità normale

TEST 3 –  Misurazione del pH
Chiedere al paziente di espettorare nell’apposito contenitore 
l’eventuale saliva presente in bocca. Prendere una striscia 
per il test del pH e inserirla nel campione di saliva raccolta 
per 10 secondi. Quindi verificare il colore della striscia che 
dovrà poi essere confrontato con il grafico di riferimento 
incluso nella confezione.

II.TESTS SUR SALIVE STIMULÉE

TEST 4 – Quantité de salive
Demander au patient de mâcher la pièce de cire pour 
stimuler le flux salivaire.  Après 30 secondes, faire cracher le 
patient dans la coupelle.  Laissez-le mâcher pendant 5 
minutes en prélevant dans une coupelle et à intervalles 
réguliers toute la salive.  La quantité de salive est dosée 
grâce aux mesures (en ml) marquées sur la coupelle.

Quantité de salive à 5 minutes
2

< 3,5 mL Très faible 

Entre 5,0 – 3,5 mL Faible

> 5,0 mL Normale

Note: Le flux normal de salive stimulée se situe entre 
1mL/min – 1,6mL/min.

TEST 5 – Capacité d’effet tampon 
a) Retirer le strip tampon de sa pochette aluminium et placer 

le test face en haut sur du tissu absorbant. 
b) Avec une pipette, prélever suffisamment de salive de la 

coupelle et déposer une goutte dans chacun des 3 tests 
tampon. Tournez immédiatement le strip à 90° pour 
absorber les excès de salive. Cela évitera au strip de 
« gonfler » et d’affecter la précision des résultats. 

c) Le test tampon commencera immédiatement à changer 
de couleur et le résultat final peut être obtenu après 2 
minutes en additionnant les points en fonction de la 
couleur finale de chaque tampon.  

Table de conversion
Test tampon, couleur à 2 minutes 
Gris 4 points
Gris/Bleue 3 points*                 
Bleue 2 points                  
Rouge/Bleue 1 point *                
Rouge 0 points  

Exemples

Interprétation du résultat.
Total Capacité d’effet tampon de la salive 

0-5 Très faible

6-9 Faible

10-12 Normale / Elevée

CONSERVATION
Conserver les composants à température ambiante 
(15° – 30°C). 
(Péremption: 3 ans à partir de la date de fabrication)  

CONDITIONNEMENT
Contenu Quantité
Tests de pH in vitro en bande 20
Coupelle pour salive 20
Cire pour stimulation salivaire 20
Pipette pour salive 20
Tests tampon en bande 20

PRÉCAUTIONS
1. En cas de température ambiante élevée, conserver la cire 

au réfrigérateur.
2. Utiliser immédiatement après ouverture de la cire et des 

tests tampon en strip. 
3. Tous les composants de chaque test sont à usage unique. 

Ne pas réutiliser. 
4. Détruire selon les réglementations locales.

1 Information avec l’aimable autorisation du Prof. L 
Walsh©2002

2 Université de Lund d’Odontologie – Département de 
Cariologie, Suède

Saliva-Check BUFFER 

In Vitro Test for checking the Quality, pH and  Buffering 
Capacity of Saliva 

For use only by a dental professional in the recommended 
indications.

RECOMMENDED INDICATIONS   
To check the properties of resting and stimulated saliva.

CONTRAINDICATIONS
In vivo diagnostic use.  

DIRECTIONS FOR USE
Prior to any visit where a saliva diagnostic procedure is 
planned, instruct the patient not to smoke, consume food 
or drink, brush the teeth or use a mouth wash for at least 
one hour prior to the scheduled appointment time.

I.TESTING OF RESTING SALIVA

TEST 1 – Visual inspection of level of hydration
Visually assess the lower lip labial gland secretion. Evert the 
lower lip, gently blot the labial mucosa with a small piece of 
gauze and observe the mucosa under good light. Droplets of 
saliva will form at the orifices of the minor glands.

Assess the time for visible production of saliva as follows
1
 :

Greater than 60 seconds : resting flow　Low                                           

Less than 60 seconds     : resting flow　Normal     

TEST 2 – Saliva consistency
Visually assess the resting salivary consistency in the oral 
cavity1. 

Sticky frothy saliva residues: Increased viscosity

Frothy bubbly saliva: Increased viscosity                             

Watery clear saliva: Normal viscosity                                      

TEST 3 – pH measurement
Instruct the patient to expectorate any pooled saliva into the 
collection cup. Take a pH test strip, place this into the 
sample of resting saliva for 10 seconds, and then check the 
colour of the strip. This should be compared with the testing 
chart available in the package.

II.TESTING OF STIMULATED SALIVA

TEST 4 – Saliva quantity
Instruct the patient to chew the piece of wax to stimulate 
salivary flow. After 30 seconds, let the patient expectorate 
into the spittoon. Continue chewing for a further 5 minutes, 
collecting all the saliva into the collection cup at regular 
intervals.
The quantity of saliva can be measured by checking the mL 
markings on the side of the cup.

Quantity of saliva at 5 minutes
2
 

< 3.5 mL Very low 

Between 5.0 – 3.5 mL Low

> 5.0 mL         Normal

Note: Normal stimulated saliva flow rate may vary between 
1mL/min – 1.6mL/min.

TEST 5 – Buffering capacity  
a) Remove a Buffer test strip from the foil package and place 

onto an absorbent tissue with the test side up. 
b) Using a pipette, draw sufficient saliva from the collection 

cup and dispense one drop onto each of the 3 test pads. 
Immediately turn the strip 90° to soak up excess saliva on 
the absorbent tissue.This will prevent the excess saliva 
from swelling on the test pad and possibly affecting the 
accuracy of the test result.

c) The test pads will begin to change colour immediately 
and after 2 minutes the final result can be calculated by 
adding the points according to the final colour of each 
pad. See conversion table and examples underneath. 

Conversion table
Test pad colour at 2 minutes                   
Green 4 points   
Green/Blue 3 points*               
Blue 2 points  
Red/Blue 1 point *
Red 0 points                 
 
Examples

Interpreting the result.
Combined total Buffering ability of Saliva

0-5 Very low

6-9 Low

10-12 Normal / High

STORAGE
Store components at room temperatures (15° – 30°C).
(Shelf life: 3 years from date of manufacture)   

PACKAGE
Contents Quantity
In vitro pH test strips 20
Saliva collection cup 20
Wax for saliva stimulation 20
Saliva dispensing pipette 20
Buffer test strip 20

CAUTION
1. In warm ambient temperatures, store the wax in a refrigerator.
2. After opening the wax and Buffer test strip, use immediately. 
3. All components used for each test are for single use only. 

Do not reuse.
4. Dispose of according to local regulations.

1 Information by kind permission of Prof. L Walsh©2002  
2 Lund University Faculty of Odontology Department of 

Cariology, Sweden

5.0 5.2 5.4 5.6 5.8

6.0 6.2 6.4 6.6

6.8 7.0 7.2 7.4 7.6 7.8

Highly acidic

Moderately acidic

Healthy saliva

0 2 4 6 8 10 12

*Where a colour combination 
provides an unclear result, 
use intermediate scores. 

0 2 4 6 8 10 12

*Bei unklarer Farbzuordnung 
einen Mittelwert verwenden. 0 2 4 6 8 10 12

*Lorsqu’une combinaison de 
couleur ne donne pas de 
résultat clair, utiliser le score 
intermédiaire. 

0 2 4 6 8 10 12

*Nel caso in cui una 
combinazione cromatica desse un 
risultato non chiaro, utilizzare i 
punteggi intermedi.           

5,0 5,2 5,4 5,6 5,8

6,0 6,2 6,4 6,6

6,8 7,0 7,2 7,4 7,6 7,8

Sehr sauer

Sauer

Gesunder Wert     

5,0 5,2 5,4 5,6 5,8

6,0 6,2 6,4 6,6

6,8 7,0 7,2 7,4 7,6 7,8

Très acide

Modérément acide

Salive saine

5,0 5,2 5,4 5,6 5,8

6,0 6,2 6,4 6,6

6,8 7,0 7,2 7,4 7,6 7,8

Molto acido

Moderatamente acido

Saliva sana
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˃ 8.46 mL 
˃ 5 minutes
Flow =  1.7 mL/min

Stimulated saliva

Test of STIMULATED Saliva (Dr Jeffrey) 

GERD patient

Saliva is not able to neutralize
acid pH in foods



Saliva 
Collection

2-Aug-17 Saliva	Lab

Minor	salivary	glands
Hydration Low Greater	than	60	seconds

Normal Less	than	60	seconds

Resting	salivary	secretion
Flow	(mL/min) Very	Low Less	than	0.1	ml/min
Your	flow: Low 0.1	-	0.25	mL/min

Normal Above	0.25	mL/min

Consistency Sticky,	frothy:	Increased	viscosity
Frothy,	bubbly:	Increased	viscosity
Watery,	clear:	Normal	viscosity

pH 5.0	-	5.8 Highly	Acidic
Your	pH: 6.0	-	6.6 Moderately	Acidic

6.8	-	7.8 Healthy	pH

Stimulated	salivary	secretion
Flow	(mL/min) Very	Low Less	than	0.7	mL/min
Your	flow: Low 0.7	-	1.0	mL/min

Normal Above	1.0	mL/min

pH 5.0	-	5.8 Highly	Acidic
Your	pH: 6.0	-	6.6 Moderately	Acidic

6.8	-	7.8 Healthy	pH

Buffer	capacity 0	-	5 Very	Low
6	-	9 Low
10	-	12 Normal/High

Str	Mutans
Positive	 Over	500,000	CFU/mL	saliva
Negative Below	500,000	CFU/mL	saliva

Saliva 
Collection



Take Home 
Messages

• Older adults are at risk for coronal and 
root caries 

• Risk assessment and early detection are 
key to successful prevention and 
treatment

• Fluoride: titrate the strength and 
frequency to the caries risk

Effective daily care and healthy eating are 
critical

Take Home 
Messages



Take Home 
Messages

• Saliva is the reservoir of calcium and phosphate ions, need to 
be adequately hydrated for optimal function 

• Both are key to remineralization, so stimulate saliva if the 
mouth is dry

• Study in irradiated patients has shown that ACP in toothpaste 
in combination with a daily NaF rinse is able to prevent 98% of 
root caries

ADA recommends 

#1 High fluoride toothpaste (5,000 ppm)
#2 SDF applications (55,000 ppm)

For prevention and treatment of root surface caries

Take Home 
Messages



Assisted living/Nursing 
home dentistry

May need assistance with tooth brushing
Use of Rx toothpaste and 0.12% Chlorhexidine rinse (rinse can also be used to swab mouth)
Regular cleanings as available
Use of SDF to prevent/arrest decay



The Tokyo Metropolitan Institute of Gerontology 
Index of Competence

> Instrumental self-maintenance (0-5 points)
> Can you use public transportation by yourself?

> Are you able to shop for daily necessities?
> Are you able to prepare meals by yourself?

> Are you able to pay bills?

> Can you handle your own banking?

> Intellectual activity (0-4 points)
> Are you able to fill out forms for you pension?

> Do you read newspapers?

> Do you read books or magazines?

> Are you interested in news stories or programs dealing with health?

> Social role (0-4 points)
> Do you visit the homes of friends?
> Are you sometimes called on for advice?

> Are you able to visit sick friends?

> Do you sometimes initiate conversations with young people?

Total points possible: 13

Source: Moriya et al. (2013)



The Tokyo Metropolitan Institute of Gerontology Index of 
Competence

> Instrumental self-maintenance (0-5 points)
> Can you use public transportation by yourself?

> Are you able to shop for daily necessities?
> Are you able to prepare meals by yourself?

> Are you able to pay bills?

> Can you handle your own banking?

> Intellectual activity (0-4 points)
> Are you able to fill out forms for you pension?

> Do you read newspapers?

> Do you read books or magazines?

> Are you interested in news stories or programs dealing with health?

> Social role (0-4 points)
> Do you visit the homes of friends?
> Are you sometimes called on for advice?

> Are you able to visit sick friends?

> Do you sometimes initiate conversations with young people?

Total points possible: 13

Source: Moriya et al. (2013)

An overall score of 11 points or less  
OR an intellectual activity score of 3 
or less was significantly related to 
poor oral health behaviors:

1. Lack of regular visits to a dentist

2. Not using extra cleaning devices



Aspiration Pneumonia

˃ Plaque accumulation may be due to:
Stroke - Less control of muscular activity/Less muscular activity (Facial muscles)
Difficulty swallowing (Dysphagia)
Loss of sensitivity (Sensory neuropathy)
Unable to brush teeth (Inability to perform ADL)

˃ Association between poor oral hygiene and respiratory disease, such as aspiration pneumonia

˃ Aspiration pneumonia occur when oropharyngeal secretions are directed into the trachea
and subsequently into the lungs. Results in either bi- or unilateral pneumonia. 

Aspiration Pneumonia is the leading cause of death in Nursing home residents.
10% of deaths may be prevented by increased oral hygiene



Learning	to	Speak	Alzheimer’s
• Early

• Not	remembering	appointments
• Not	recognizing	familiar	faces
• Losing	track	of	time
• Not	storing	recent	information
• Getting	lost
• Having	difficulties	finding	words
• Misplacing	needed	items

• Middle	Early
• Being	unable	to	make	decisions
• Finding	it	hard	to	concentrate
• Acting	paranoid
• Being	unable	to	separate	fact	from	fiction
• Being	unable	to	translate	thoughts	into	actions
• Misunderstanding	what	is	being	said
• Making	mistakes	in	judgment

• Late	Early
• Withdrawing,	being	frustrated	and/or	angry
• Losing	ability	to	sequence	tasks
• Speaking	in	rambling	sentences
• Misusing	familiar	words
• Having	difficulty	writing
• Requiring	supervision	for	ADL
• Reacting	less	quickly

• Early	Middle
• Loosing	fine	motor	skills	(buttoning	a	shirt)
• Not	recognizing	objects	for	what	they	are
• Being	unable	to	understand	written	words

• Middle	Middle
• Repetitious	speech	and	action
• Having	hallucinations	and	delusions
• Altered	visual	perception
• Frequent	changes	of	emotions
• Minimal	attention	span
• Overreacting,	having	outbursts
• Assistance	with	all	ADL

• Late	Middle
• Incontinent
• Unable	to	separate	or	recognize	sounds

• Late	or	Final
• Losing	all	language
• Losing	gross	motor	skills	(sitting,	walking)
• Having	swallowing	difficulties
• Needing	total	care

Learning to Speak Alzheimer’s

Increasingly more
difficult to treat
in a dental chair

Make customized 
dental
treatment plan



Lisa (F76) 

• S: Lisa and her husband David presents for a problem-focused exam. A 
previous dentist has recommended full mouth extraction. L has fractured 
restorations, but L seems not to be in obvious pain. Last cleaning 3 yrs ago.

• O: Medical
• Diabetes
• BP well controlled
• AD was diagnosed in late 2005, about 10 yrs ago. Advanced AD: non-responsive, 

non-verbal
• Drug allergy: Sulfa, Opiates/Codeine



Lisa (F76)

• P: Limited exam, problem-focused. I was able to open L’s mouth and to brush her 
teeth with 0.12% Chx without any difficulties. She has been to the dentist 
frequently in the past, and her motor reflexes are still intact. She reacts well to 
movements in her mouth, and opening reflexes are functioning.

• Discussed the need for extractions with her husband. A full mouth extraction at 
this point seems to be doing more harm than good. L is still eating and chewing, 
and a full mouth extraction would put her into a situation that she has not known in 
the past, which would not serve her well in terms of reflexes and cooping with the 
extractions. I could not notice that any probing that I did was painful for her.

• NV: Regular cleanings with Dr. Jeffrey

• Rx: 0.12% Chx solution for antimicrobial cleaning of gums and teeth 1-2x daily.

Epilogue: Lisa passed away 2 months after her visit in my dental office.



Denture / Crown and Bridge / 
Implant

Resin partial denture with good esthetics



Extract or 
Keep?

Women loose more bone mass then men as 
we age, and this loss also affects the height 
of the bone in the oral cavity.

For this patient I did an upper complete
denture, but she had a very low ridge in her 
lower jaw, so we kept a good canine to 
support her lower denture.



In order to support a good occlusion, you do not need to always reduce for a full coverage crown.
Sometimes an Inlay or an Onlay is enough to uphold the chewing forces.



Making of a 
ceramic crown

3D printing



Ceramic 
crown



• Gold crowns
• Minimal tooth reduction

• Still hand-made

• Porcelain or Ceramic crowns
• Most esthetic 

• Zirconia has enough strength for 3-unit bridges

• Porcelain fused to metal – PFM
• Requires the most tooth reduction 

• Strength for longer bridges

• Crowns supporting dentures (metal frame-work dentures)

Courtesy of Ocean Breeze Prosthodontics



To sum it up

• Substitute glucose with Xylitol (especially when you snack)

• Keep your blood pressure controlled 
• 160/100 for routine dental care
• 180/110 for emergency care

• Keep your diabetes controlled, if possible by diet
• A1c at 7%

• Eat a fiber-rich diet

• Stay hydrated

• Your medications affect the quality and amount of your saliva secretion, and 
ultimately your teeth (enamel and dentin)



You were most interested in hearing about… 
J

Preventive oral care
What to look for in a provider
Dentures/bridges/implants

Medications
Missing teeth
UW SoD and its different clinics

Dental materials
Assisted living/Nursing home dentistry
Orthodontics
Chronic disease
Diet
Aesthetic dentistry



Clinics at the UW School of Dentistry

• Health Science Building, B and D-wings (2nd, 3rd, 4th floors)
• Treatment time, charges and complexity of care differ between the clinics

• Student Dentist clinics with Attending Dentists

• Graduate student clinics (Licensed dentists training for a specialty)

• Faculty Practice
• Faculty Practice - call for appointments: 206-685-8258



Any Questions?

• Feel free to e-mail me at 

sjeffrey@uw.edu


