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ABSTRACT 
 

Aim: The aim of this study was to evaluate the bond 

strength of soft lining material to polyamide denture 

material. 

Materials and Methods: Twenty-five polyamide 

denture base materials and soft denture lining material 

were used in this study. The samples were divided into 

five groups according to the surface treatments: 

Group 1 (Control): No surface treatment 

Group 2: Samples were sandblasted with 5o µm Al2O3 

powder. 

Group 3: Samples were grinded with a diamond bur. 

Group 4: Samples were etched with % 37 

Orthophosphoric acid. 

Group 5: Retention holes were slotted with diamond 

bur to samples. 

Then the samples were tested in tensile mode in a 

universal testing machine at cross-head speed of 0.5 

mm/min. The statistically analysis of obtained data 

were performed with use one-way analysis of variance 

test. 

Results: The results showed that the highest bond 

strength value (92.54 N) was identified in Group 3, the 

lowest bond strength value (31.56 N) in Group 4. The 

result of one-way analysis of variance test showed that 

there were not statistically significant differences 

between the groups. (p>0.05) 

Conclusion: As a result of this study, the surface 

treatments were not affected on bond strength of soft 

lining material to polyamide denture material. 
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ÖZ 
 

Amaç: Bu çalışmanın amacı yumuşak astar 

maddesinin poliamid kaide maddesine bağlanma 

dayanımının incelenmesidir. 

Gereç ve Yöntem: Çalışma kapsamında 25 adet 

poliamid kaide maddesi ve bir yumuşak astar maddesi 

kullanıldı. Örnekler yüzey işlemlerine göre beş gruba 

ayrıldı: 

Grup 1 (Kontrol): Hiçbir yüzey işlemi uygulanmadı. 

Grup 2: Örnekler 50 µm partikül boyutlu Al2O3 tozu ile 

kumlandı. 

Grup 3: Örnekler elmas frezle aşındırıldı. 

Grup 4: Örnekler % 37’lik ortofosforik asit ile asitlendi. 

Grup 5: Elmas bir frezle örneklere retansiyon olukları 

açıldı. 

Örnekler universal test cihazında 0.5 mm/min başlık 

hızı ile test edildi. Verilerin istatistiksel analizi tek yönlü 

varyans analizi testi ile yapıldı. 

Bulgular: Sonuçlar en yüksek bağlanma dayanımı 

değerinin (92.54 N) 3. Grupta, en düşük bağlanma 

dayanımı değerinin ise (31.56 N) 4. Grupta olduğunu 

gösterdi. Tek yönlü varyans analizinin sonuçlarına göre 

gruplar arasındaki farkın istatistiksel olarak anlamlı 

olmadığı görüldü (p>0.05). 

Sonuçlar: Yüzey işlemlerinin yumuşak astar maddesi 

ile poliamid kaide maddesi arasındaki bağlantı 

kuvvetini etkilemediği sonucuna varıldı. 

Anahtar Kelimeler: Poliamid kaide maddesi, 

yumuşak astar maddesi. 
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INTRODUCTION 

 

Polymethyl methacrylate (PMMA) resin is mostly 

used in removable prosthesis. PMMA resin has lots of 

advantageous properties: it is easy to apply and to 

repair, its low cost, acceptability by most of the 

patients, ability to be polished is good, stability in the 

oral cavity, and aesthetical properties.  It has strength 

mechanical properties. These often lead to denture 

failure during chewing or when it is dropped.1-4 The 

strength and fatigue resistance of PMMA can be effort 

by: 1- reinforcement of denture materials with filling 

materials,1,5,6 2- changing the chemistry of PMMA resin 

materials and 3- manufacturing alternative denture 

base materials.5 

Polyamide (PA) system is an alternative denture 

base material to PMMA. Polyamides are thermoplastic 

polymers produced by condensation between a 

diamine and a dibasic acid.7 

Firstly, PA was used as a denture base polymer 

in the studies in 1950s and reported that because of 

the high water absorption and discoloration, the nylon 

was not suitable materials in dentistry.8 It was 

especially used allergic reaction and long-term denture 

fractures.9 In the global world, the PA has become a 

popular and strongly alternative system to PMMA, 

because it has lots of good properties such as, non-

allergic, flexible, quite light, esthetic.  

In dentistry, soft denture liners are used due to 

the viscoelastic properties.10-12 These liners act as 

shock absorbers in order to reduce and deploy the 

pressure on denture-bearing tissues, as well as to 

improve the intaglio denture surface.13-15 Depending on 

traumatic or incorrect extraction, irregular bone 

formation and spinous process may occur under the 

mucosa. The patient's age and systemic conditions 

may not allow the elimination of these irregularities by 

surgery. In this case, dentist may choose to use soft 

liner material under the denture base.16 The use of soft 

lining material will be useful the success of complete 

denture to reduce the occlusal stress.17-20 The major 

problem of soft liners is that the bonding and adhesion 

of denture base.11,15,17,21.22  

Depending on the replacement of soft denture 

liners from bases, increasing patient complaints and 

causing mouth sores. To avoid this situation, there 

would be strong bonding between soft denture liner 

and denture bases and not replacement from the 

denture base. On account of this, a suitable bond 

between the denture base and the soft lining material 

is necessary.14,23-26  

The aim of this study was to evaluate the bond 

strength of soft lining material to polyamide denture 

material. The hypothesis of this study was that the 

surface treatments will affect the bond strength of soft 

lining material to polyamide denture. 
 
MATERIAL AND METHODS 
 

The polyamide denture base material Deflex 

(Nuxen S.R.L.,Buenos Aires, Argentina) and  Mollosil 

soft lining material (Detax, Karl Huber GmbH and Co., 

KG, Ettlingen, Germany) were used in this study. 

Totally twenty five rectangular prism shaped which 

(50X10X10 mm) were prepared. The polyamide 

denture base materials were injected with 720-750 

kPa pressure at 220 ˚C and pre-heating time of 15 

min. After the specimens were prepared, all 

irregularities were removed with a tungsten carbide 

bur. Then, the specimens were embedded to dental 

stone in the stainless steel mold and moulds were 

created. The 2 mm thickness blocks were horizontally 

excised from the midpoint of the specimens. After 

that, the specimens were divided into five groups 

according to the surface treatments (n=5): 

Group 1 (Control): No surface treatment 

Group 2: The specimens were sandblasted with 5o µm 

Al2O3 powder. 

Group 3: The specimens were grinded with a diamond 

bur. 

Group 4: The specimens were etched with % 37 

Orthophosphoric acid. 

Group 5: The retention holes were slotted with a  

diamond bur to specimens. (Fig. 1) 

Then, the adhesive of soft lining material (Fig. 

2) was applied the all specimens’ surfaces. The soft 

lining materials were placed in the space between two 

polyamide specimens. All specimens were pressed 

under the 3000 PSI with hydraulic presser. After the 

polymerization, the specimens were removed from the 

stainless steel molds (Fig. 3). 

 

 

 
 
Figure 1. The surface treatments of specimens 



Atatürk Üniv. Diş Hek. Fak. Derg.        ÖZDOĞAN, BAYINDIR, 
J Dent Fac Atatürk Uni           ULU 
Cilt:27, Sayı:1, Yıl: 2017, Sayfa,  34-38   

 

36 

The specimens were tested in tensile mode in a 

universal testing machine (Instron) at cross-head 

speed of 0.5 mm/min. The statistically analysis of 

obtained data were performed with use one-way 

analysis of variance test. 
 
 

 
Figure 2 The soft lining material 
 
 

 
Figure 3. The soft lining materials between the specimens 
 

RESULTS 
 

The result of one-way analysis of variance test 

showed that there were not statistically significant 

differences between the groups of bond strength 

(p>0.05) (Table 1). The results showed that the 

highest bond strength value (92.54 N) was identified in 

Group 3, the lowest bond strength value (31.56 N) in 

Group 4 (Table 2). 

The diamond bur grinding, retention holes and 

50 µm Al2O3 sandblasting increased the bond strength 

between soft denture liners and polyamide dentures, 

however % 37 Orthophosphoric acid etching 

decreased the bond strength soft denture liners and 

polyamide dentures. However, these changes were not 

statistically significant.  

The mechanical and grinding surface 

treatments were more effective from sandblasting and 

chemical treatment was not effective. 
 
DISCUSSION 
 

The hypothesis set as the premise of this study 

was not accepted, because the surface treatments 

Table 1. The one-way analysis of variance 
 

 
Source 

Type III Sum 
of Squares df 

Mean 
Square F Sig. 

Corrected 

Model 
2534.653(a) 4 633.663 1.489 .243 

Intercept 100139.337 1 100139.337 235.363 .000 

Groups 2534.653 4 633.663 1.489 .243 

Error 8509.359 20 425.468     

Total 111183.348 25       

Corrected 
Total 

11044.012 24       

 
Table 2. Mean bond strenght value of groups. 
 

Gropus Mean Std. rror 95% Confidence Interval 

      Lower ound UpperBound 

Group 4 50.79 9.22 31.55 70.04 

Group 3 73.29 9.22 54.05 92.53 
Group 1 51.52 9.22 32.28 70.76 
Group 2 68.09 9.22 48.85 87.33 

Group 5 72.74 9.22 53.49 91.98 

 

were not affected the bond strength of soft lining 

material to polyamide denture. The polyamide 

dentures are used as an alternative for PMMA when 

allergic reaction, aesthetic expectations in removable 

prosthesis. The polyamide dentures are lighter and 

have a flexible structure. Also the soft lining materials 

have become popular and important in dental 

prosthesis. There are lots of studies about the bond 

strength between soft lining materials and acrylic 

resins but not enough the bonding polyamide 

dentures, so this study  evaluated the effect of 

different surface treatments on bond strength of soft 

lining material to polyamide dentures. 

Previous  studies25,27,28 have showed that 

Mollosil soft lining material (Detax, Karl Huber GmbH 

and Co., KG, Ettlingen, Germany) is one of the 

preferred material. Mollosil is a kind of soft lining 

material, which can be applied directly in the mouth in 

a short time and commonly used in the clinic, so 

Mollosil was chosed in this study. 

In line with the previous studies17,29,30 tensile, 

shear and peel tests are widely accepted methods for 

evaluating the bond strength of soft lining materials to 

denture base. Tensile test was used in this study.  

Soft lining materials are used as long term 

denture liners for the management atrophied mucosa 

or traumatic ulceration and for obturators after 

maxillofacial surgery.31 One of the major serious 

problems with soft denture liners is unseccess bonding 

between the soft liner material and denture base.32-36  

The soft lining material can be a hard structure and 
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ineffective din the mouth.37 For this reason the soft 

lining materials must be strong bond strength between 

denture base materials. This bonding can be achieved 

by different surface treatments.  

Jacobsen et al.15 reported that surface treat- 

ment with a CO2 laser was ineffective in reducing 

adhesive failure of soft-lined prostheses in a clinical 

situation. In their study, Akın et al.38 investigated the 

effect of different surface treatments of PMMA acrylic 

denture base resin on the tensile bond strength of a 

silicone- based soft denture liner. Gundogdu et al.39 

showed that pretreatment with a laser, acid + laser, or 

abrasion+ laser did not increase tensile bond strength. 

Abrasion pretreatment weakened the tensile bond 

strength between soft lining materials and acrylic 

dentures. 

In this study, the specimens, which had been 

applied mechanical retention with a bur, have shown 

more bonding strength. The probable cause of this, 

the soft lining materials could be had more bonding 

area because of the surface roughness.  

However, the polyamide denture has a flexible 

structure, can cause trauma at some patients, pain the 

extremely resorbed crest and the soft lining materials 

should be used in these cases. There are not enough 

investigation about the bond strength of polyamide 

denture and soft lining materials. Korkmaz et al.40 

have found that, air abrasion of polyamide resins 

should be avoided not to impair their peel bond 

strengths to silicon-based soft denture liners.  
 

CONCLUSION 
 

With regard to the results, it was determined 

that, surface treatments not effected to the bond 

strength between polyamide denture and soft lining 

material. The grinding with a bur a bit increased the 

bond strength. 
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