
ABSTRACT 

This In-Vitro study evaluated the bond strength between acrylic resin teeth and denture base resins.Acrylic 
resins are extensively used in replacement of missing teeth and associated hard and soft tissues of oral cavity. 
Fracture of resin teeth from denture base is not uncommon. Hence, a study was conducted to find out effective 
measures to improve the bond strength of resin teeth to denture base.A total of 160 central incisor  teeth were 
modified on the ridge lap area  in eight different ways and bonded to two types of denture base 
resins:conventional heat cure and high impact denture base resin. A comprehensive shear strength analysis 
was done for all specimens.The obtained values for bond strength were subjected to statistical analysis. A 
student's T-test was performed to determine the difference between different modifications and also the type of 
denture base resins.It was concluded that all types of mechanical and chemical modifications improved the 
bond strength between acrylic resin teeth and denture base resins. However, highest increase was seen when 
methyl methacrylate monomer- dichloromethane mixture was applied 3-4 minutes prior to packing of resin 
dough. Also it was found that all teeth had higher bond strength with high impact denture base resin.
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INTRODUCTION:

After the invent of acrylic resin teeth, it soon 

replaced porcelain teeth because of their ability to 
[1]

chemically bind with denture base resins . But still 

bond failure prevails between artificial tooth and 

denture base which causes inconvenience to the 

patient and embarrass-ment to the dentist. Several 

attempts have been made to improve this bond 

strength. This study is one such effort to evaluate 

and compare the effect of various modifications to 

the ridge lap area of the teeth and subsequently 

study their bond strength with different types of 

denture base resins. Such a study would add to the 

similar comparative studies that have been 

conducted to establish the data for comparison and 

further evaluation.

The objective of this study was to evaluate the 

compressive shear bond strength of tooth to 

denture base resins by investigating the following 

variables:

1. Mechanical preparation of teeth.

2. Chemical modification of teeth.

3. Nature of denture base resins.

The scope of this study is to find out ways to 

minimise denture failure rates due to debonding of 

teeth.

MATERIALS AND METHOD:

Identical teeth of same make and mould(orateek) 

were choosen to be bonded with two types of 

denture base resins- conventional heat cure and 

high impact heat cure acrylic resin.

Materials required:

1. 160 crosslinked acrylic resin central incisors.

2. Conventional heat cure acrylic resin 

TREVALON

3. High impact heat cure acrylic resin TREVALON 
HIGH IMPACT
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4. Dichloromethane.

Armamentarium required:

1. Triangular die 5x5x5 cm for making rubber 
mould for making wax blocks.

2. Straight fissure bur (ss white) and round bur 
with diameter 2mm.

3. Protractor.

4. Sand paper grit no 120

5. Abrasive wheel

6. Stainless steel pin with 1mm diameter; figure 2.

7. Fixture with 3.5x5 cm.

Test was conducted on instron universal testing 
machine.(llyod)

Method:

Triangular wax blocks were fabricated by flowing 
molten wax into rubber mould; figure 1. Teeth were 
divided into following 8 subgroups; figure 3:

Subgroup 1: ten teeth as control group.

Subgroup 2: ten teeth with vertical grooves(2mm 
deep and 2mm wide) made with straight fissure bur.

Subgroup 3: ten teeth with bevelled horizontal 
grooves(2 mm deep and 2 mm wide) made with 
straight fissure bur.

Subgrop 4: Ten teeth were prepared with cingulum 
ledge lock design made with abrasive wheel.

Subgroup 5: Ten teeth were prepared with diatoric 
holes(2 mm deep) made with round bur.

Subgroup 6: Ten teeth were prepared by surface 
roughening of ridge lap with sandpaper grit no. 120

Subgroup 7: Ten teeth were prepared  by 
application Methyl methacrylate monomer for 3 
minutes prior to packing.

Subgroup 8: Ten teeth were prepared by application 
dichloro-methane methyl methacrylate monomer 
mixture(1:1) for 3 minutes prior to packing.

Similar groups were  duplicated so that one set is 
made with conventional heat cure and other with 
high impact heat cure denture base resin.

Arrangement of teeth on triangular wax blocks: 

On two opposite sides of triangular wax blocks, 
central incisors were arranged with an angulation of 
130 degree;figure 4.

Wax blocks were flasked in such a way that base of 
the block was seated in plaster in base portion of the 
denture flask.Dewaxing was carried out,teeth were 
rinsed and cleaned with boiling water.Three 
minutes prior to packing, designated teeth were 
painted with  drop of monomer or Dichloromethane 
monomer mixture on ridgelap area.
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Both denture base resins were taken in polymer 
monomer ratio of 3:1 by volume and mixed 
seperately.Short curing cycle(processing the resin 
at 74 degree centigrade for 2 hours and increasing 
temperature to 100 degree centigrade for 1 hour) 
was used for polymerisation. Specimens were bench 
cooled ,  def laxed ,  c leaned,  f in ished and 
ploished.Specimens were placed in room 
temperature water for 1 week prior to testing; 
figure-5.

Testing of specimens:

Specimens were secured in fixture and subjected to 
shear load in a universal instron testing machine. 
Load was applied with a stainless steel pin diameter 
1mm secured into instron testing machine. The 
crosshead speed of 5mm/min was applied until 
failure occurred and the failure load was recorded 
for each tooth;figure 6.

OBSERVATIONS AND RESULTS: 

TABLE NO:1- Result for shear bond strength 

were measured in newton for each group and 

compared results are as under:

TABLE NO:2- ANOVA for Conventional heat cure 

resin

The 'f 'value obtained is 25.39 & value of p is <0.0001 

, this states that the result is statistically highly 

significant.

TABLE NO:3- ANOVA for High impact heat cure resin

Source of 
variation  

Degree of 
freedom(df)  

Sum of 
squares  

Mean sum of 
squares

Variance 
ratio(f)

Between group  7  1120488  160069.7 25.39
P< 0.0001Within group  72  453924  6304.50

Total  79  1574412   

S.No
 

Type of subgroup
 

Conventional heat 
cure resin  

High impact 
resin

1. control  572  823
2. Vertical goove  899.46  1000.9
3. Horizontal groove  795  973.57
4. Cingulum ledge  841.30  942.7
5. Diatoric hole  798  938.6
6. Surface abrasion  794  995.2
7.

 
Mma monomer

 
927.2

 
1027.8

8.
 

Dichloromethane-
Mma mixture

 996
 

1079.2
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The  value of p is <0.001 , this states that the result is 

statistically highly significant.

TABLE NO:4- Comparison of compressive bond 

srength between conventional and high impact heat 

cure resin.

DISCUSSION:

The physical properties of wear resistance and 

chemical bonding between artificial teeth and 

denture base are of prime importance for acrylic 

resin teeth. With growing research work , it was 

found that highly crosslinked denture teeth have 
[4,5]good abrasion resistance . But as every coin has 

two sides; similarliy, one major drawback with 

highly crosslinked teeth was its poor adhesive 

bonding to the denture base.

Since time , attempts have been made to improve 

this bond strength either by mechanical 

modifications or by chemical treatment of the ridge 

lap portion of acrylic teeth. Conflicting results have 
[6]been stated regarding the studies .

Also another important factor in analysing the bond 

failure is the direction of forces created during 

function.Since anterior teeth are more prone to 
[7,2]dispacement from the denture ,we studied the 

type of forces acting on them.Anterior teeth are 

prone to shear load failure generated because of 
[8]incisal guidance and biting forces .

In present study an effort has been made to 

investigate the effects of various modifications of 

ridge lap surface on bond strength of acrylic teeth to 

denture baseresin.The dislodging force was applied 

at 130 degree angle to palatal surface of tooth.This 

angle was chosen to simulate functional forces on 
[9,10]maxillary incisors .

The result of  study were subjected to 

ANOVA.Student 't' test was performed to evaluate 

variations in bond strengths within various 

subgroups.

Zukerman(2003)used similar forces to stress their 

test specimens.

After all the test specimens were evaluated for their 

bond strength it was found that high impact denture 

base resin showed better bond strength to acrylic 

teeth with all types of modifications.The reason 

being the presence of greater amount of cross 

linking agent in the monomer which accounted for 

increased bond strength.

It was found that the bond strength was more for 

modifications with vertical groove which is due to 

increase in surface area and mechanical resistance 

offered by grooves.This study is supported by 
[10]Cardash et al(1990) .

The increased bond strength obtained after 

modifications with horizontal groove might be due 

to increase in contact area and mechanical 
[10]interlocking .

However it was noticed that the teeth modified with 

vertical grooves exhibited higher debonding 

forces.The reason could be that the verticaal groove 

is closer to point of application of force.A shorter 

lever arm requires greater lever force to separate 

the tooth from denture base.This study is supported 
[10]by cardash et al(1990).

The mean value of bond strength obtained with 

cingulum ledge lock design was greater than their 

control samples.This increase can be due to 

mechanical joint between the teeth and denture 

base.

The mean value of bond strength obtained after 

modification with diatoric holes was greater than 

their control samples.This increase is due to 

increase in surface area available for the 

polymerising denture base resin to interact 

with.Secondly,it creates a path of resistance to 

fracture in a direction different from dentur tooth 

resin interface.This study is supported by Barpal et 
[6]al .But the increase is less as compared to 

horizontal grooves.The reason could be improper 

penetration of polymethyl methacrylate into hole 

caused by air entrapment during pressing of acrylic 
[10]dough.This study is supported by Vallitu(1995) .
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monomer- Dichloromethane combination in 1:1 

ratio when applied 3-4 minutes prior to dough 
[ 1 5 ] [ 1 4 ]packing.  Rupp(1971) ,  Chung(1995) ,  

[16]Takahshi(2000) .

 CONCLUSION

Acrylic resin teeth bond chemically with 

polymethylmetacrylate denture base material.Even 

then the teeth get detached from the dentures.

In this study,the effect of different mechanical &  

chemical modifications of ridge lap surface on the 

bond strength of acrylic resin teeth to the types of 

denture base resins was investigated. Based on the 

results and their statistical analysis, following 

conclusions were made:

1. All types of mechanical modifications made to 

the ridge lap area improved the bond 

strength.

2. The vertical groove modification gave the 

highest bond strength among mechanical 

modifications.

3. Both the chemical modifications gave the 

highest bond strength, but highest increase 

was seen with methylmethacrylate-

dichloromethane mixture when applied3-4 

minutes prior to dough packing.

4. All modifications gave increased bond 

strength with high impact denture base 

resins.
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