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ABSTRACT  

Aim of the study Evaluation of superficial adsorption of the glycoprotein layer on different denture base 

materials immersed in natural/artificial saliva. Material and methods Six denture base materials were 

investigated regarding wettability change following immersion in natural and artificial saliva. Contact angle 

measurements were carried out for the evaluation of wettability. Testing liquid was natural saliva for a more 

appropriate reproduction of the biological phenomenon. Results Both salivas improve the wettability of the 

substrates. Artificial saliva had an almost uniform effect on all materials. Natural saliva improved wettability 

with slight variations depending on the substrate and duration of immersion. Conclusions An increased 

wettability associated with the perfect fit principle and the maximum physiological extension of the denture 

base provide a better retention of the dentures. Artificial saliva should represent a mandatory part of the 

prosthetic treatment in xerostomic patients. 
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INTRODUCTION 

Literature data attest the adsorbtion of 

salivary glycoproteins on the resin substrate 

of denture bases1. This layer increases the 

surface energy of the substrate therefore 

improves its wettability. An increased 

wettability associated with the perfect fit 

principle and the maximum physiological 

extension of the denture base provides a 

better retention of the dentures. Surface 

treatments and use of saliva substitutes are 

important options especially for the 

xerostomic patients2,3, a population in 

constant growth due to excessive medication 

and increase of regional neoplasms.  

MATERIAL AND METHODS 

Six denture base materials were 

investigated regarding wettability change 

following immersion in natural and artificial 

saliva. We used four heat-cured acrylic 

denture base materials: Acry Pol (Ruthinium 

Group, Italy), Eco Cryl Hot (Protehno, 

Spain), BMS 014 (BMS Dental, Italy), 

Superacryl (Spofadental, Czech Republic) 

and two injection-type resins: Polyan 

(Polyapress, Germany) and Biodentaplast 

(Bredent, Germany). The tehnician flasked a 

denture base wax plate for each material in 

class III moldano plaster respecting all 

conditions for a press-pack moulding 
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tehnique. Acry Pol R1 was fast heat-cured 

while the other samples followed a standard 2 

hours polymerization regime, followed by 

bench-cooling. Producer’s instructions were 

followed for each material. 

Whole unstimulated saliva was collected 

from a single healthy patient and stored 

optimally during the experiment. The patient 

worn a complete upper denture and a lower 

removable partial denture. The artificial 

saliva used was Xerostom® with saliactive. 

Contact angle measurements were based 

on the sesile drop method and performed 

using a dedicated device (CAM 101, KSV 

Instruments, Finland) (fig. 1). For each 

sample three drops were analyzed. For each 

measurement the system was set to read 20 

contact angle values, at 1 second interval, 

exposing the dynamic nature of the 

phenomenon. The CAM 101 system (fig. 2) 

calculates a medium value of the contact 

angle. The liquid used for measurements was 

natural saliva for a more appropriate 

reproduction of the biological phenomenon. 

Immersion was realized in glass containers 

placed in an incubator set for 37 degrees 

Celsius. The samples were dried for 1 hour 

before the contact angle measurement but no 

cleaning agent was used. 

 

 

 

Figure 1. CAM 101 (KSV Instruments Ltd., 

Finland)  
Figure 2. Contact angle measurement – 

analyzed image of the sesile drop 

RESULTS AND DISCUSSIONS 

Initial and final mean contact angle values 

are shown in table 1.  

Table 1. Initial and final mean values of the contact angle(º) 

Material 

Initial 1 day - natural saliva 

1 day - artificial 

saliva 

7 day - natural 

saliva 

Acry Pol R1 75.66 50,83 14,94 48,23 

Eco Cryl Hot 70,59 57,12 15,72 34,40 

Acry Pol R2 77,70 57,16 16,11 36,15 

Polyan 78,94 54,14 14,15 39,38 

Biodentaplast 77,47 56,06 15,51 31,87 

BMS 014 80,40 49,67 15,48 32,47 

Superacryl 80,79 50,88 15,54 36,16 

Measurements for 7-day immersion in 

artificial saliva couldn’t be processed because 

of the super-wettable surface of the samples. 

Sample’s wettability increases uniformly 

among materials about 5 times after 

immersion in artificial saliva (fig. 3). Natural 

saliva had a smaller effect after the 1-day 

immersion, which was increased significantly 

after 7 days, except the Acry Pol fast heat-

cured (fig. 4). 

Experiments regarding natural saliva 

exposure were conducted by Murray4. He 

observes a decrease of the contact angle from 

73,89 to 61,20º after the first 5 minutes of 
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exposure and increases to 63,06º after 7 days 

exposure. Our experiment showed larger 

decrease of the contact angle after 1 and 7 

days, none of the materials presenting a 

bounce-back effect. Only the Acry Pol R1 

presented about the same level of wettability 

in day 1 and 7 probably due to a higher level 

of polimerization of the superficial layer of 

the sample. Also it has to be noted Murray 

used distilled water as a testing liquid. 
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Figure 3. Wettability modification following 1-day 

immersion in artificial saliva  
Figure 4. Wettability modification following 1 and 7-

days immersion in natural saliva 

The same researcher used distilled water 

as immersion liquid and observes a better 

behaviour of the acryilic samples. The contact 

angle decreased from 73,9º to 58,96º after 4 

hours immersion and to 57º after 6-days 

immersion.  

Ayme and Every5 investigate acrylic 

denture base materials used in dentistry and 

report an increase of the polar surface free 

energy from 9.5 to 21 mJ/m2. In their opinion 

exposure to water is the best surface 

treatment this type of material. The present 

study has two novel characteristics. It brings a 

new immersion liquid (artificial saliva) and 

uses natural saliva as testing liquid.  

Natural saliva has good effects after 24 

hours immersion, especially on 2 materials: 

BMS 014 and Superacryl. Its effect increases 

after 7 days on all materials except the acrylic 

resin processed by a fast polymerization 

cycle. Artificial saliva had an excellent effect 

on injection-type resins. 

 

CONCLUSIONS 

1. Exposure to natural or artificial saliva 

generates an improvement on wettability 

characteristics of investigated denture base 

materials. In current experimental conditions, 

artificial saliva was more efficient than 

natural saliva regarding the hydrophilic 

behaviour. 

2. The different behaviour of the six 

materials gives the practitioner an option 

regarding the denture base material choice. 

3. Retention of complete dentures is 

mediated by the thin salivary film interposed 

between the denture and mucosa. Perfect fit 

of the denture and maximum physiological 

extension of the denture are essential for a 

successful prosthodontic treatment. 
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