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INTRODUCTION

Direct, tissue-borne, full denture restoration of edentulous arches has become
a well accepted restoration modality for millions of people. In this
methodology, the tissue-bearing surface of a polymeric material replacing the
form and structure of lost alveolar bond and overlying mucosa rests directly on
the residual ridge tissue. Retention of the denture is attained through capillary
adhesion forces acting to wet (cover) both the oral mucosa and the polymeric
denture bases that rests upon it. Good wetting by saliva is thus one of the
many critical features affecting adhesion of the denture base to the oral
mucosa.

Measurement of the ability of a fluid to wet a surface is performed using the
shape of a fluid droplet on that surface. IF the fluid wets that surface, then the
droplet will spread out. If the fluid does not wet that surface, it will bead up.
Quantitative measurement of fluid flow on a surface is performed using
measurement of the “contact angle.” In this method, a controlled volume is
dispensed onto a surface, and while viewing the interaction of that fluid in
silhouette, the angle formed at the tangent of that drop and the flat surface is
determined.

The lower the contact angle, the more a fluid wets a surface, and the higher its
value, the less wetting is that fluid on a specific surface.

CONCLUSIONS

PURPOSE

This pilot testing is focused on developing a repeatable methodology for
determining the wettability of three types of denture base materials
(conventional heat-processed PMMA, milled PMMA, and digitally printed
material. Stimulated, human saliva from one individual will be tested

HYPOTHESES

(1) Because of the clinical success of conventional heat-processed denture base
resin, it is felt that saliva would provide a very good wetting of this surface. (2)
Because the millable material is made from similar polymer as the heat-
processed product, it is not expected that its contact angle would be
significantly different from that of the heat-processed product. (3) No data is
available regarding the 3D printed denture base and human saliva contact
angle, but there is no reason to believe its wettability is any different.

METHODS

RESULTS

1. DYNAMIC testing mode showed greater variation during run than did STATIC

2. After 60s, no significant difference between DYNAMIC and STATIC measurement
within each base type for the DRY mode

3. In the DRY mode, for both DYNAMIC and STATIC measurement modes, contact
angle of the 3D Printed base was sig > Heat-Cured base > Milled base

4. For Heat-Processed, both Dynamic and Static Dry > wet

5. For 3D Printed, Dry/Wet does not affect Dynamic or Static contact angles

CONVENTIONAL HEAT 
OR COLD-CURED 

PMMA BASE

MILLED DENTURE BASE FROM A 
PRE-POLYMERIZED PUCK

Recent technological advances in denture base fabrication methods have provided
less labor-intensive and more rapid production of denture base materials.
Subtractive manufacturing techniques are used to mill excess pre-polymerized
PMMA from a very dense “puck,” following dimensions obtained from digital
replication of the edentulous ridge. That same virtual digital file can also be used
with additive manufacturing processes to print the 3-dimensional form of he
denture base from a vat of UV-light, polymerizable resin.

In all such cases, however, the resulting denture base must be able to be wetted by
saliva, in order to develop a strong adhesion of the base to underlying mucosa.
Thus, the ability of human saliva to wet these different types of denture base
materials is of great clinical interest.
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Dr. Cristian Brenes, General Dentistry (3D Printed specimens)

Mr. Mark Adams, Restorative Sciences, Production lab (Heat-processed specimens)

WAX-STIMULATED, WHOLE SALIVA COLLECTED FRESH IMMEDIATELY PRIOR TO EACH SESSION

CENTRIFUGATION

15,000 RPM, 3 minutes

Krüss DSA 30

Initiate recording – advance 
deposition to 10 μL at 10 μL/min

13 mm

2 mm

DENTURE BASE SUBSTRATES

CONVENTIONAL 
HEAT-PROCESSED

MILLED3D-PRINTED

 Specimens sectioned into small squares

 Surface finish similar to that of tissue-
bearing surface of delivered denture

Stored Dry

Stored in tap water

CONTACT ANGLE MEASUREMENT

Deposit 5 μL 
onto specimen 
at 30 μL/min

ADVANCING (DYNAMIC) 
MEASUREMENT

STATIC 
MEASUREMENT

Remove needle, 
continue measurement
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t-test

p = 0.440

t-test

p = 0.112

t-test

p = 0.087

t-test

p = 0.018

3- and 2-WAY ANOVAs, had multiple, significant interaction terms (p<0.05), thus 1-Ways & t-tests

DRY – 1-WAY Anova (Tukey post-hoc test, present alpha 0.05)

DYNAMIC MODE: Printed (91.2 ±10.4) > Heat-Processed (67.3 ±6.6°) > Milled (49.2 ±10.9°) 

STATIC MODE: Printed (89.2 ±9.2) > Heat-processed (64.6 ±7.4°) > Milled (38.9 ±11.5°) 

Heat-Processed: between Dry/Wet and Test Modes
Dry Dynamic > Wet Dynamic Dry Static > Wet Static

3D Printed: Between Dry/Wet and Test Modes
Dry Dynamic = Wet Dynamic Dry Static = Wet Static

t-test

p = 0.051

3D PRINTED DENTURE BASE

MILLED DENTURE BASE

DRY / WET

t-tests

DYNAMIC

p = 0.026

STATIC

p = 0.005

DRY / WET

t-tests

DYNAMIC

p = 0.882

STATIC

p = 0.689


