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ABSTRACT: The system composed by mucosa, saliva and denture is complex and dependent of many 
variables. The decreased or absent flow of saliva induces a high disconfort which has to be reduced by all 
means, this meaning use of artificial saliva and improvement of surface characteristics of the denture base 
material. We investigated five materials produced by classic tehnology (press-pack moulding + different heat 
polymerization cycles) and two injection-type materials. The wettability was appreciated by contact angle 
measurements using a computer-controlled system (CAM 101, KSV Instruments). The natural saliva presented a 
contact angle between 70-81 -
SPSS 10 for Windows shows significant differences between materials regarding both salivas involved. The 
confidence intervals are large for most of the measurements which could be explained by the inhomogenous 
structures of materials. Biodentaplast has very good wettability with artificial saliva, followed by BMS 014 and 
Superacryl. Eco Cryl Hot wets best with natural saliva, followed by Acry Pol Plus and Biodentaplast.  
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INTRODUCTION 
The retention of complete dentures is 

subject of numerous studies, which establish 
as essential the good base adaptation, good 
oclusal behaviour and extension of denture 
flanges within the functional limits of 
periprothetic tissues. Some researchers were 
interested in the relation between the denture 
and the underlying oral mucosa mediated by 
the salivar film which occupies this space. 
For the patients with normal salivary function 
this aspect might be secondary but for those 
with altered flow of saliva, the interface 

denture-mucosa could rise major retention 
problems. The evaluation of the wettability of 
different denture base materials with 
natural/artificial saliva could lead us towards 
a recommendation for xerostomic patients 
regarding their prosthetic experience. 
 
MATERIAL AND METHOD 

We investigated 7 materials recomended 
for denture bases. Two of them are injection-
type (Polian, Biodentaplast), the rest of them 
being heat-cured acryilic materials (Table I).  

 
Table I. Investigated denture base materials 

 Commercial 
name Producer Country Processing Laboratory 

1. Acry Pol Plus Ruthinium Group Italy Heat cured 1 
2. Eco Cryl Hot Protehno Spain Heat cured 2 
3. Acry Pol Plus  Ruthinium Group Italy Heat cured 2 
4. Polian Polyapress Germany Injection 3 
5. Biodentaplast Bredent Germany Injection 3 
6. BMS 014 BMS Dental Italy Heat cured 4 
7. Superacryl SpofaDental Czech Republic Heat cured 5 
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Acrylic plates were manufactured using 
the classical press-pack dough molding 
tehnique and a long thermic curing cycle 
finished by bench cooling. The labs flasked a 
1,5 mm thick wax plate using a class III 
moldano. After the elimination of any traces 
of wax and the isolation of plaster, the flask 
was left to cool until it reached room 
temper  

The dough preparation was done 
respecting the producer's instructions for each 
of the materials. After the filling with a 
suitable quantity of resin, the flask was 
slowly manually pressured two times, at the 
usual pressure exerted in each lab. 

The chosen curing cycle was started by the 
immersion of the flask in water at room 
temperature, which was brought to 
during 30'  and maintained for the same 
period of time, then the temperature  slowly 

 and the water bath is 
kept for another 30 minutes. Cooling is done 
in water for half hour and bench cooling until 
the flask reaches the room temperature. Lab 1 
applied the procedure recomended by the 
producer, which indicates immersion of the 

nd a half, 
followed by a 30 minutes increase of 

from water and left to bench cool for one 
hour. Deflasking is performed as usual but the 
finishing is restricted to removal of plaster 
traces, without any other alteration of plate's 
surface, which is supposed to represent the 
mucosal side of a real denture.  

The plates were cut in 10mmx10mm 
pieces and then we randomly selected 6 
samples from each material. During 
measurements these samples were kept in 
water-saturated environment.  

 
Salivas investigated. We experimented 

with two salivas, human and artificial. The 
natural one is whole unstimulated saliva from 
a one patient (M.M., 55 years-old, female) 

wearing complete upper denture and partial 
lower denture. The patient has no signs of 
oral diseases and doesn't follow any medical 
treatment. 

with saliactive (mouth spray) which contains: 
xylitol, betaine, olea europaea (extra virgin 
olive oil), tocopheryl acetat (provitamin E), 
panthenol (provitamin B5), carum 
petroselinum (parlsey seed oil), citrum 
medica (lemon aroma), allantoin, calcium 
lactate and d-limonene. This is the only 
comercial form we found on the market and, 
although it was a mouth spray and not a 
saliva substitute, it has in addition only d-
limonene (obtained from pine oil, softening 
and dispersion agent) compared to the saliva 
substitute.  

Contact angle measurement. This 
method was used to characterize the 
wettability of acrylic resins. A CAM 101 
(KSV Instruments Ltd., Finland) system was 
used, which operates by the sesile drop 
method. The wetting liquid used was distilled 

were performed for each sample. The 
measurements were difficult to be made due 
to the irregular surface of the samples. Each 
measurement consisted in 21 values, one at 
the moment of drop and 20 at 1 second 
interval, due to dynamic nature of the 
process. 

The statistical analysis was performed 
with SPSS 10 for Windows, while graphical 
representation are realized with MS Excel and 
Origin 8.5. 
 
RESULTS 

The evaluation of hydrophilic state was 
done for all 42 samples, 6 of each 7 materials. 
SPSS computed mean values for all 7 
materials (Table II).  

Graphical representation of these values 
is shown in fig. 1. 

Artificial saliva has better wettability 



Romanian Journal of Oral Rehabilitation 
Vol. 3, No. 3, September 2011 

 

97 

than natural saliva on every material. This 
effect is presented in fig. 2. 

The confidence intervals of our 
measurements are large, both for artificial 

and natural saliva. We did not found any 
statistic correlation between these values 
probably due to the inhomogenous structure 
of these materials (fig. 3). 

 
Table II. Mean, maximum and minimum values computed for the investigated materials 

Material Saliva Min. Max. Mean Std. Deviation 
1 
 

Natural saliva 65.55 85.36 75.6644 6.5925 
Artificial saliva 36.30 56.98 50.4850 7.5642 

2 
 

Natural saliva 61.68 79.83 70.5928 7.4246 
Artificial saliva 40.02 57.44 51.7556 6.1572 

3 
 

Natural saliva 72.98 82.49 77.7083 3.7906 
Artificial saliva 36.38 55.01 45.5994 6.1554 

4 
 

Natural saliva 72.80 89.09 78.9450 6.4310 
Artificial saliva 36.75 48.09 43.0972 3.8008 

5 
 

Natural saliva 71.78 83.92 77.4767 4.0685 
Artificial saliva 34.41 52.45 41.0661 6.3569 

6 
 

Natural saliva 78.50 83.34 80.4017 1.7759 
Artificial saliva 39.75 47.74 42.6906 3.2612 

7 
 

Natural saliva 75.48 85.99 80.7956 4.0788 
Artificial saliva 36.53 48.97 42.8311 4.8478 

 

  
Fig. 1. Mean values of contact angles for 

salivas on the substrats 
Fig. 2. Superior wettability of artificial saliva 

(%) 

 
Fig. 3. Confidence intervals for contact angle 

measurements on the 7 substrates 

DISCUSSION 
There are few studies involving contact 

anglesof natural saliva on polimeric surfaces. 
Most authors used distilled water for tests, 
Murray1 reporting a mean value of 73.  
on Trevalon acrylic resin. This value confirm 
our research2 on three different denture base 
materials which reports ditilled water contact 

 the 
resin. Our current study reports similar values 
(75-
to notice that our values represent a 
rheological process which is charactestic to 
natural saliva, which wets gradually the 
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substrates. This means that after 20 seconds 
the contact angles are lower than the initial 
ones. 

Tokita et al.3 
with distilled water on Acron heat-
polymerized denture base material (polished 
with abrasive paper #240) used as control 
group for their study. The polishing decreases 

the contact angle thus our results can be 
considered normal. Also, Nishioka et al.4 
report a 73.
and 73.
same Acron heat-polymerized resin. 

Regarding the natural saliva, Anova 
analysis confirms the presence of intergroups 
statistical differences (Table III). 

 
Table III. Significant differences between materials regarding wettability with natural saliva. 

   Sum of 
Squares df Mean 

Square F Sig. 

S_N * 
ACRILAT 

Between 
Groups (Combined) 434.229 6 72.372 2.657 .031 

 Within 
Groups  953.279 35 27.237   

 Total  1387.508 41    
 
A paired samples analysis reveals that the 

most wettable material with natural saliva is 
Eco Cryl Hot, while Superacryl is the most 
hydrophobic. Eco Cryl Hot is statistically 
more hydrophilic than BMS 014 (p=0.010) 
and Superacryl (p=0.015).   

Artificial salivas show better wettability 
with denture base materials. Massad and 
Cagna5 recomend these types of salivas for 
the prosthodontic treatment of xerostomic 
patients. The retention of complete upper 
denture is related to the flow of minor 
salivary glands, which is affected in 
xerostomic patients (Niedermaier et al.6).  

There is a lack of experimental studies 
using artificial salivas on denture base 
materials but we can compare to the results of 
Vissink et al.7. These authors investigated 

contact angles of water, human whole saliva 
and different artificial salivas on polished 
human enamel and on human mucosa. Thy 
found that polymeric saliva substitutes 
(Glandosane, VA Oralube and Orex) present 
contact angles between 56. .
saliva substitutes containing PGM (pig gastric 
mucin) and BSM (bovine submandibular 
mucine) mixed with PGM present lower 
contact angles (47.
49.  

The same Eco Cryl Hot presents the 
highest hydrophobic interaction with artificial 
saliva, which has the best interaction with 
Biodentaplast, followed by BMS 014, 
Superacryl and Polian. The intergroup Anova 
analysis shows higher differences (p=0.011) 
between materials (Table IV). 

 
Table IV. Wettability with artificial saliva significantly different on the substrates 

   Sum of 
Squares df Mean 

Square F Sig. 

S_A_INIT * 
ACRILAT 

Between 
Groups (Combined) 625.830 6 104.305 3.289 .011 

 Within 
Groups  1110.049 35 31.716   

 Total  1735.879 41    
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Biodentaplast and BMS 014 are 
significantly (almost similar p values) more 
wettable with artificial saliva than Eco Cryl 
Hot (0,014) and Acry Pol Plus L1 (0,042). 
Superacryl presents statistic difference only 
with Eco Cryl Hot (p=0,019). 

 
CONCLUSIONS 

Investigated denture base materials have a 
similar in vitro wettability with water and 
natural saliva, the difference occuring from 
rheological point of view, natural saliva 
flowing on the substrate, which is not the case 
of the water. 

All denture base materials presented a 
statistically significant better relation with 
artificial saliva regarding wettability. The 
right selection of base material and use of 
over the counter saliva substitutes could 
improve the prosthetic experience of 
xerostomic patients. 

It remains to be researched if a further 
improvment of denture retention could be 
done trough various denture surface 
treatments (sandblasting, chemical treatment, 
glow plasma discharge) associated with saliva 
substitutes, especially for patients with altered 
salivary function. 
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