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Abstract
The detachment of anterior acrylic resin teeth from maxillary dentures is an all too frequent occurrence. 
This detachment is commonly found at the tooth –denture base resin interface. The present study was 
conducted to compare & evaluate the effect of horizontal retention grooves placed on the ridge lap area 
of acrylic resin teeth on tooth –denture base bond.
80 maxillary central incisors of acrylic resin were selected for the study & divided into two groups of 40 
each. Group-A served as a control group where no mechanical preparation of the tooth was done. In 
group B –horizontal groove was cut into the ridge lap area of the tooth. These teeth were attached to the 
wax mold & processed in standard denture base resin. Maximum force causing fracture at the interface 
was noted by using Universal Instron Machine. The result show that the horizontal grooves prepared on 
the ridge lap area of acrylic resin teeth provide superior bond strength than that provided by acrylic resin 
teeth without grooves.
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denture teeth & denture base is improved 
when teeth have large ridge laps, when 

7vertical high impact resin is used .The 
present study was conducted to determine 
whether horizontal retention grooves cut 
into the ridge lap portion of acrylic resin 
teeth would improve the bond strength 
between acrylic resin teeth and the denture 
base.

MATERIALS  AND METHODS
The present study was conducted by 
preparing 80 specimens, 40 for each group 
i.e A & B. Maxillary central incisors of 
acrylic resin were selected for the study (fig 
1).

(fig 1)

Group - A: it served as a control group 
where no mechanical preparations of the 

ridge lap area of the teeth were carried out.
Group - B: a groove 2mm.wide and 
2mm.deep was cut in a mesio-distal 
direction with a straight fissure bur, 
(diameter of the bur being 2mm) bisecting 
ridge lap surface of tooth. 
These teeth were attached to the wax molds 
prepared on the stone casts secured from the 
polyvinyl siloxane  impressions obtained 
from the maxillary acrylic master die.

(fig 2)&(fig 3) 

INTRODUCTION
Acrylic teeth are commonly used in 
complete or partial dentures because they 
chemically bond to the acrylic resin denture 
base material & are easier to adjust. The 
denture base material most commonly 
employed in the construction of dentures is 
the heat cure acrylic resin. The detachment 
of acrylic resin teeth from dentures is a 

1 - 2common clinical  problem . This 
detachment is commonly found at the tooth 
–denture base interface. The various 

3-4factors  have been attributed to the bonding 
failures between the teeth & the denture 
base. These factors may be excessive stress 
failure, the mechanical preparation of teeth, 
poor lab techniques, and nature of denture 
base resin.

5Civajan et al stressed  in their study that 
adequate retention of acrylic teeth to fluid 
resin denture basses could be obtained by 
judicious grinding of the ridge laps before 
processing. Retentive grooves placed in the 
ridge laps of the denture teeth increase the 
area available for physical & chemical 
bonding & secure the teeth to the denture 

6base more firmly . Bond between the 
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RESULTS :
TABLE –I shows the maximum force 
required for de-bonding acrylic resin teeth 
from standard heat cure acrylic resin denture 
base.
Bond Strength Evaluation.

TABLE -I : FORCE REQUIRED IN KGF 
TO SEPARATE ACRYLIC RESIN TEETH.
FROM HEAT CURE ACRYLIC RESIN 
DENTURE BASE MATERIAL.

MEAN BOND STRENGTH

 18.829

24.286

Group  

 A

B

Group A 
(Without grooves) 

i.e control
 

 26.05

25.98

26.15

23.84

24.05

26.02

25.38

25.40

24.19

25.65

26.27

25.18

26.75

27.70

24.03

26.05

25.25

25.42

24.20

25.80

23.40

22.70

18.50

21.25

24.30

23.78

Group A 
(Without grooves) 

i.e control
 

 20.07

19.20

17.54

19.70

18.18

18.07

19.43

20.24

20.40

19.05

18.17

18.25

19.27

20.21

20.40

21.32

20.84

19.40

18.25

20.20

17.25

16.40

21.18

22.15

19.08

18.70

A specially designed wooden inclined plane 
(fig 3)was used to obtain and ensure the 
position of the tooth at an angle of 130 
degree to the base of the specimen to be 
tested (fig 4).

 

Then these specimens were flasked, the wax 
was boiled out, mold was packed by using 
long curing cycle, started at room 
temperature and raise to 165° F. The cured 
specimens were de-flasked, finished & 
polished (fig 5).

 (fig 5) 

All specimens were prepared with this 
method.
The specimens were stored at room 
temperature in plastic bags containing 
distilled water for 7- days before testing. 
Each specimen was tested in an Instron 
Universal Testing Machine.   A 5mm. bar 
was placed on the lingual surface of the teeth 

oat 13  degree angle in relation to the long 
axis of the tooth. The Instron instrument was 
set at the cross head speed of 2mm/mt. and 5 
kg. load cell. The specimens were loaded 
until fracture at the interface occurred. (fig 
6) 

(fig 6)

(fig 4)

TABLE II
presents mean bond strength of two groups.
 
TABLE -II: PRESENTING MEAN BOND 
STRENGTH

The inference drawn from the present study 
is that the horizontal grooves made in the 
ridge lap area of acrylic resin teeth provide 
statistically superior (at 1% probability 
level) bond strength than that provided by 
acrylic resin teeth without grooves.

DISCUSSION:
In all specimens the tooth was attached to 
the base at an angle of 130 degree because in 
a class –I occlusion this angle simulates the 
average angle of contact found between the 

7maxillary and mandibular anterior teeth .
Mechanical preparation of ridge lap area of 
acrylic resin teeth (horizontal grooves) cut 
into the ridge lap area of teeth provide 
statistically superior (at 1% probability 
level) bond strength than that provided by 
acrylic resin teeth without grooves . These 
findings are in concurrence with the 
findings of the studies conducted by Civjan 

5Simon et al (1972) ,Can G, kansu G (1990) 
8 9&Vallitu P.K (1995) Where they concluded 
that the use of mechanical retention is a 
primary means of securing the bond 
between acrylic resin teeth and heat cured 
denture base. The grooves increase the 
surface area of ridge lap and hence improve 
bond strength.

CLINICAL IMPLICATION:
The results of this in-vitro study suggests 
that the retentive  horizontal grooves can be 
placed on the ridge lap area of the acrylic 
resin denture teeth to enhance the bond 
strength at the tooth denture base interface. 
These retentive grooves increase the area 
available for physical and chemical bonding 
between acrylic resin teeth and the denture 
base. These grooves are usually placed by 
the dental technician before the packing 
stage.

SUMMARY & CONCLUSION: 
The conclusion drawn from the study was 
that the bond strength achieved at the tooth 
denture base interface may be increased by 
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preparing horizontal grooves in the ridge lap 
area of the acrylic resin teeth.
Horizontal grooves made in the ridge lap 
area of acrylic resin teeth provide 
statistically superior (at 1%probability 
level) bond strength than provided by 
specimens without grooves.
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