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COMPARATIVE STUDY ON THE EFFECT OF ALUMINIUM OXIDE AND GLASS 

FIBRE ADDITION ON THE SURFACE HARDNESS AND ROUGHNESS OF HEAT 

CURED PMMA RESIN 
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ABSTRACT 

Statement of the problem: Polymethyl methacrylate acrylic resin has been the most popular 

and widely used denture base material for more than 60 years; however it does not perform 

ideally. Many attempts have been made to enhance the strength of acrylic denture bases by 

incorporating various materials to improve its mechanical and physical properties.  

Purpose :The aim of the present study was to evaluate and compare the surface hardness and 

surface roughness of Aluminium Oxide and Glass Fibre incorporated heat cured PMMA resin. 

Material and Method: Total 120 specimens were made. Group A0 B0 C0 D0 of every group 

acted as control Group A1 and B1 contained 2.5% Al2O3  C
1 and D1 were incorporated with 

2.5% GF. Group A2 and B2 were incorporated with 5% Al2O3 , C
2 and D2 with 5% GF. After 

finishing and  polishing, conditioning of the specimens was done in water at 370 C for 7 days. 

Then the Surface Hardness test was carried out using Vickers Hardness testing machine on 

group A and C whereas Surface Roughness test using a Profilometer was carried out on Group 

B and D. 

Results :It was concluded that for Surface Hardness (SH) of the samples were in  C2 

>C1>A2>A1 order and the Surface Roughness (SR) were in the order B2>B1>D2>D1. 

Conclusion :Surface hardness increases as the concentration of the filler increases as seen both 

in the case of Al2O3and GF and the surface roughness increases as the concentration of the 

Al2O3filler material increases but the surface roughness was nearly the same as the control 

group in case of 2.5% GF group but when the concentration of the filler material was increased 

to 5% there was an appreciable increase in the surface roughness of the samples. 
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Denture Bases, Polymethyl Methacrylate, fiberglass, Hardness Tests, Water, Hot Temperature, 

Control Groups, Glass, Acrylic Resins, Hardness, Dental Materials,Aluminum Oxide 
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INTRODUCTION 

Dentures are commonly used to replace missing 

teeth and the denture base must be strong enough 

to allow the prosthesis to withstand against 

functional, parafunctional, masticatory forces and 

shock induced fracture possibly due to patient 

abuse. Polymethyl methacrylate acrylic resin has 

been the most popular and widely used denture 

base material for more than 60 years; however it 

does not perform ideally. In the past few years, 

Polymethylmethacrylate (PMMA) polymerization 

techniques have been modified not only to improve 

PMMA’s physical and mechanical properties but 

also to improve its working properties that 

facilitate laboratory processing techniques.1Since 

its introduction in Dentistry, it has been 

successfully used for denture base because of its 

ease of processing, low cost, light weight and 

colour matching ability2,3; however, acrylic resin 

denture base materials are low in strength, brittle 

and low in thermal conductivity.4 Many attempts 

have been made to enhance the strength of acrylic 

denture bases including the addition of metal wire 

mesh and cast metal plates.2,3 Mechanical 

reinforcement of acrylics has also been attempted 

through the inclusion of fibres.2 Alternative 

techniques that improve the mechanical and 

surface properties of the acrylic resins include the 

addition of GF to the acrylic resin material.5 The 

incorporation of Aluminium oxide in various 

dental materials has been studied and found to be 

biocompatible. Its high hardness, excellent 

dielectric properties, refractoriness and good 

thermal properties make it the material of choice 

for a wide range of applications6 and it also 

improves mechanical properties. Although several 

studies have investigated the effects of the addition 

of GFs and Aluminium oxide to PMMA denture 

bases on their strength and fracture resistance, the 

effects of GFs’ and Aluminium oxide addition on 

PMMA’s surface properties have not been well 

evaluated.1Therefore in this study we will evaluate 

the effect of Aluminium oxide (Al2O3) and Glass 

fibre (GF) in different concentrations on the 

surface roughness and hardness of the conventional 

heat cured acrylic resins. 

MATERIAL AND METHOD  

In this present study 120 specimens were prepared 

from heat cure acrylic resin (DPI-Dental product of 

India, Mumbai). These were divided as shown in 

the Table 1.  

 

Table 1. Distribution of samples according to 

test and concentration of filler material  

 

PREPERATION OF MOULD 

For prepration of acrylic resin specimens, two 

different stainless steel metal patterns were 

constructed using Turning machine as shown in 

Figure 1. 

 

Figure 1. Stainless Steel Master Die  

 

 Surface roughness test with dimensions of 

(80mm*10mm*2.5mm) 

 Surface hardness test with dimensions of 

120 SPECIMENS

ALUMINIUM 
OXIDE (60)

SURFACE 
HARDNESS (30)

SHA

GROUP A0:-
Control  GROUP 
A1:- 2.5%wt 
GROUP A2:- 5%wt

SURFACE 
ROUGHNESS(30)

SRA

GROUP BO:-
Control GROUP 
B1:- 2.5%wt 
GROUP B2:- 5%wt

GLASS FIBRE (60)

SURFACE 
HARDNESS (30)

SHG

GROUP CO:-
Control GROUP 
C1:- 2.5%wt 
GROUP C2:- 5%wt

SURFACE 
ROUGHNESS(30)   

SRG

GROUP DO:-
Control GROUP 

D1:- 2.5%wt 
GROUP D2:- 5%wt
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(60mm*10mm*2.5mm)                

 Length, width and thickness respectively 

(ADA No. 12.1999) 

Flasking technique was used during the mould 

preparation. Type III dental stone was used for this 

purpose. 

PREPARATION OF PMMA RESIN 

SPECIMENS 

DPI(Dental product of Indian, Mumbai) was used 

as the resin matrix material. The stone mould 

prepared were coated with cold mould seal as the 

separating medium prior to packing. The control 

group of every sub group received no 

concentration of filler material. 

 PREPARATION OF SPECIMENS WITH 

2.5g% AND 5g% BY WEIGHT Al2O3 

For these subgroups Al2O3 (Bangalore fine 

chemicals, India) were reinforced in the group A1, 

B1 for 2.5g% and A2 and B2 for 5g%. For each 

group mixing of the polymer and Al2O3 was done 

by mortar and pestle until a homogenous colour 

was attained within approximately 5 minutes as 

shown in Figure 2. A total weight of 100gms was 

used in this study (the weight ratio is given in 

Table 2). Therefore, the liquid monomer of 40ml 

was then added to obtain a homogenous mixture. 

The samples were then flasked and cured using 

short curing cycle.The samples were then 

conditioned at 37o c for 7 days prior to testing. 

 

Figure 2. Homogeneous mixing of PMMA with 

filler material  

Table 2.Ratio of filler material by weight for 

respective test groups  

 

PREPARATION OF SPECIMENS WITH 2.5% 

AND 5% BY WEIGHT GF 

For these subgroups 3mm chopped GF (P.K glass 

fibre, Delhi, India ) were used. The pre- weighed 

GF were treated with Silane coupling agent (3-

trimethoxysilyl propyl methacrylate 98%)(Klorofil 

chemicals, Chandigarh, India) by an average of 

1.5ml of Silane coupling agent for each 1g of glass 

Fibres for 1 minute at room temperature, followed 

by being dried at 60oc for 24 hours. This pre-

weight treated GF were then incorporated into 

polymer in a plastic beaker using a mixer for 1 

minute to attain uniform mix. The ratio of GF 

incorporated in polymer is given in Table 2, which 

was further mixed with 40 ml of liquid monomer to 

form a homogenous dough. This modified resin 

was then packed and samples were prepared that 

were conditioned at 37oc for 7 days in water before 

testing. As shown in Figure 3.   

 

 

 

Figure 3.Samples kept for conditioning in water 

 

SURFACE HARDNESS TESTING 

Microhardness measurements were obtained by 

using digital Vickers Hardness Testing Machine 

(Tinius Olsen FH2 model, India). A load of 30g for 

30 seconds to specimens was applied. Each 

specimen was subjected to three indentations; one 

at the centre and two at the border and the average 

Surface 

Roughn

ess 

(Al2O3) 

Surface 

Hardness 

(Al2O3) 

Surface 

Roughness 

(GF) 

Surface 

Hardness 

(GF) 

Amount 

of 

Polymer  

Amount 

of Filler  

A0 B0 C0 D0 100g -- 

A1 B1 C1 D1 97.5g 2.5g 

A2 B2 C2 D2 95g 5g 
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value was calculated for each group. The contact 

surface of the digital micro hardness was kept 

parallel to the specimen’s support of the stand to 

prevent error in the measurements. The distance 

between the specimens surface and indenter was 

set to be 5-12 mm during carrying out the test. 

After the indentation was made the samples were 

placed under the camera and lens were arranged to 

get the image clearly at its focal length. The 

indentation was focused and the measuring lines 

were made to interact at two diagonally opposite 

corners and reading was made.  

SURFACE ROUGHNESS TESTING  

SR of the acrylic specimens were measured using a 

Profilometer (Model: Dektak 150, Manufacturer: 

Veeco). The prepared samples were mounted on 

top of the stage. The profilometer needle was 

moved across the sample surface three times in 

three directions for a distance of 1.7mm. 

According to the apparatus design the data was 

collected and obtained from the screen part of the 

Profilometer. Three readings were made for each 

specimen, and the mean value was calculated. 

STATISTICAL ANALYSIS  

Descriptive statistics were carried out for each of 

the two tests. One way analysis of varience 

(ANOVA) was used to determine inter-group 

differences. Post-hoc Tukey`s test was used to 

assess if the means significantly differed from 

those of the control group. Data was analysed to a 

significance level of 0.05. 

 

RESULTS 

One way analysis of variance showed a significant 

difference between mean values within group A 

samples (p< 0.05). Statistical analysis using the 

Post-hoc Tukey’s honest significant differences 

test revealed that Vickers Hardness is significant 

on the addition of 2.5% Al2O3 as compared to the 

control group (P=0.000) and significant difference 

was seen with 5% Al2O3 group and the control 

group (P=0.000) and on comparing the 2.5% group 

and 5% group there was a significant difference 

(P=0.000). So it can be concluded that within the 

group A, 5% reinforced has the maximum surface 

hardness followed by 2.5% Al2O3 reinforced group 

and then the control group. 

Table 3. Intra-Group Comparison of Surface 

Hardness (MPa) among Aluminium oxide and 

Glass fiber groups 

SUBGRO

UPS  

Mean  

Difference  

Std.  

Error Sig. 

95% 

Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

A0 

A1 -2.08000* .10912 .000 -

2.3506 

-

1.8094 

A2 -3.41800* .10912 .000 -

3.6886 

-

3.1474 

A1 

A0 2.08000* .10912 .000 1.8094 2.3506 

A2 -1.33800* .10912 .000 -

1.6086 

-

1.0674 

A2 
A0 3.41800* .10912 .000 3.1474 3.6886 

A1 1.33800* .10912 .000 1.0674 1.6086 

C0 

C1 -4.99700* .37535 .000 -

5.9276 

-

4.0664 

C2 -8.35100* .37535 .000 -

9.2816 

-

7.4204 

C1 

C0 4.99700* .37535 .000 4.0664 5.9276 

C2 -3.35400* .37535 .000 -

4.2846 

-

2.4234 

C2 
C0 8.35100* .37535 .000 7.4204 9.2816 

C1 3.35400* .37535 .000 2.4234 4.2846 

*. The mean difference is significant at the level of  0.05 

 

One way analysis of variance showed a significant 

difference between mean values within group C 

samples (p< 0.05). Statistical analysis using the 

Post-hoc Tukey’s honest significant differences 

test revealed that Vickers Harddness is significant 

on the addition of 2.5% GF as compared to the 

control group (P=0.000) and significant difference 

was seen with 5% GF group and the control group 

(P=0.000) and on comparing the 2.5% group and 

5% group there was a significant difference 

(P=0.000). So it can be concluded that within the 

group A, 5% reinforced has the maximum surface 

hardness followed by 2.5% GF reinforced group 

and then the control group. 

 

Table 4: Intra-Group Comparisons of Surface 
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Roughness (µm) among Aluminium oxide and 

Glass fibre groups  

SUBGROUPS  

Mean 

Difference  

Std. 

Error Sig. 

95% 

Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

B0 

B1 -.19900* .01023 .000 -.2244 -.1736 

B2 -.25400* .01023 .000 -.2794 -.2286 

B1 

B0 .19900* .01023 .000 .1736 .2244 

B2 -.05500* .01023 .000 -.0804 -.0296 

B2 

B0 .25400* .01023 .000 .2286 .2794 

B1 .05500* .01023 .000 .0296 .0804 

D0 

D1 -.02200 .01148 .153 -.0505 .0065 

D2 -.08100* .01148 .000 -.1095 -.0525 

D1 

D0 .02200 .01148 .153 -.0065 .0505 

D2 -.05900* .01148 .000 -.0875 -.0305 

D2 

D0 .08100* .01148 .000 .0525 .1095 

D1 .05900* .01148 .000 .0305 .0875 

*. The mean difference is significant at the level of 0.05 

 

 

Modified GF group with 2.5% (P=0.000) GF and 

5% GF (P=0.000) showed significant increase in 

Vickers Hardness number as compared to the 

control group. It can be concluded that as the 

concentration of GF in acrylic resin increases the 

surface hardness of the material also increases. 

Increased mean surface roughness values were 

observed after reinforcing acrylic resin with 2.5% 

and 5% Al2O3 powder. One way – analysis using 

PosthocTukey’s honest significant difference test 

revealed a significant increase with increase in the 

concentration of Aluminium Oxide (P=0.000). So 

it can be concluded that the 5% Al2O3 has a 

rougher surface followed by 2.5% Al2O3 and then 

the control group. 

5% GF reinforced acrylic resin showed a 

significant difference in increase in surface 

roughness as compared to the control group where 

as the surface roughness was non-significant in 

2.5% reinforced GF (P=0.153) compared to the 

control group. It can be concluded that the surface 

roughness is highest for 5% GF followed by no 

difference between 2.5% and control group. 

In the intergroup comparison of surface hardness 

between Al2O3 group and GF group as shown in 

Table 5, there is  no statistically significant 

difference between the control groups but there is a 

statistical significance between A1 and C1 groups 

and A2 and C2 group. 

 

Table 5: Inter-group comparison of Surface 

Hardness (MPa) between Aluminium oxide and 

Glass fiber group using t-test 

COMPARISON                 

GROUPS 

F Sig. df 

Mean  

Differe

nce 

Std. 

Error 

Differ

ence 

95% Confidence 

Interval of 

theDifference 

Lower Upper 

A0 and C0 2.730 .11

6 

1

8 

-5.713 .1089 -5.942 -5.484 

A1 and C1 5.995 .02

5 

1

8 

-8.630 .3766 -9.421 -7.839 

A2 and C2 12.26

7 

.00

3 

1

8 

-10.646 .2747 -11.223 -

10.06

8 

 

In the inter group comparison of surface roughness 

between Al2O3 group and GF group as shown in 

Table 6, there is no statistically significant between 

the control groups but shows statistical 

significance between B1 and D 1 groups and B2 and 

D2 group. 

 

Table 6: Inter-group comparison of Surface 

Roughness (µm) between Aluminium oxide and 

Glass fiber group using t-test 

 

Therefore from the results of this study conducted 

it was evident that SH of the samples were in the 

order  C2>C1>A2>A1 whereas the SR were in the 

order B2>B1>D2>D1 

DISCUSSION  

  

COMPARISON                 

GROUPS 

F Sig. df 

Mean 

Difference 

Std. 

 Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

B0 and D0 .491 .492 18 .1860 .0102 .1646 .2074 

B1 and D1 .053 .821 18 .1820 .0114 .1580 .2060 

B2 and D2 .018 .894 18 .0090 .0110 -.0141 .0321 
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This study was principally aimed to asess possible 

improvement in the mechanical properties of 

PMMA, in particular surface roughness and 

hardness through incorporating untreated 

Aluminium Oxide3,7⁠ and Silane treated chopped 

glass Fibres. 

Surface Hardness  

Hardness is the mechanical property of a material 

that enables the material to resist plastic 

deformation predominantly by penetration, 

indentation, scratching, abrasion etc. In other 

words  hardness is the property of a solid material 

which can be defined as the surface resistance of 

the material to penetration, wear, and scratching.8 

It is an important mechanical property for any 

material application in dentistry.9 

The result of the present study showed that the SH 

increased in proportion to the weight percentage of 

the Al2O3. The hardness significantly increased 

after incorporating 2.5% and 5% Al2O3.This 

finding is in agreement with previous 

investigators.3,10,11 

This increase in hardness may have been due to 

inherent characteristics of the Al2O3 particles. It 

possesses strong ionic interatomic bonding, giving 

rise to its desirable material characteristics, that is, 

hardness and strength. The most stable hexagonal 

alpha phase Al2O3 is the strongest and stiffest of 

the Oxide. Therefore, it is expected that when 

Al2O3 particles disperse in a matrix, they increase 

its hardness and strength as stated by Ellakwaet 

al12⁠, Grant et al6 ⁠and Arora10⁠. The results obtained 

are not in agreement of study conducted by Jaber2⁠. 

This could be due to difference in the types of 

acrylic material and difference in the percentage of 

Al2O3 used; increase percentage may provide 

resistance to the indenter of the device and increase 

surface hardness. 

Based on the results obtained in this study for GF 

reinforced groups, there is an increase in the 

hardness of the heat cured PMMA when glass 

fibres are added to it.10⁠So the present study 

demonstrates the effect of Silane treated Glass 

Fibre weight percentage and aspect ratio on the 

Vickers hardness number of PMMA. Inorganic 

materials like Glass Fibres have poor compatibility 

at the fibre-matrix interface. Silane coupling agents 

can be used to improve the adhesion of these 

inorganic GF to the polymeric matrix and in 

addition coupling agent aid in protecting Fibre 

surface and prevent inhibition of polymerization by 

the solid surface.13 The results suggest that there is 

significant increase in the hardness number when 

the Fibre weight percentage is more, that may be 

due to the fact that hardness is a surface 

mechanical property and the micro hardness tests 

demonstrates the ability of the material to resist 

surface plastic deformation in a limited area. The 

results are in agreement with the studies conducted 

by Solnit14, Farina5, Grant6 and Mathew15. So 

based on the present study and the previous 

supporting studies it can be concluded that Fibre 

reinforcement results in increased hardness which 

increases as the concentration of the Fibre increase. 

Surface Roughess 

SR is defined as the shorter frequency of real 

surfaces relative to the troughs. It is greatly 

affected by the microscopic asperity of the surface 

of each part.  

Addition of alumina in PMMA does adversely 

affect surface roughness. It may be attributed to the 

particle size and dispersion. More particles will be 

found on the surface of the specimen which lead to 

increase in SR.2 The SR of denture material is 

important because it affects the oral health of 

tissues in direct contact with the dentures.10 The 

SR threshold for acrylic resin is 0.2 microns, below 

which no significant decrease in bacterial 

colonization occurs.The surface roughness of 

polished acrylic resin varies between 0.03 microns 

and 0.75 microns. However, an important factor in 

the clinical performance of a material is the way it 

responds to hygiene procedures. The results of 

various studies have shown that incorporating 

Al2O3 at different concentrations did not adversely 
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affect the roughness of the denture base resin.In the 

present study, Profilometer device was used to 

estimate the effect of adding  Al2O3 on surface 

geometry of the specimens because this device 

appear to be excellent device to evaluate SR by 

giving quantitative measurement that can be 

evaluated and compared statistically. Increased 

surface roughness has a detrimental effect on the 

aesthetic of the denture. Also smooth surface of 

acrylic resin helps resist the buildup of stain, debris 

and plaque. This study is in favor of Vojdani3and 

Ellakwa`s4 findings and in disagreement with 

Jaber2 who showed non significant difference 

between 2.5% and 5% group.  

GF included PMMA resin had a glossy surface and 

there was a non significant difference between the 

reinforced and the control group but GF clusters 

could be recognized which is in agreement with the 

study conducted by Lee16,Gad1and Fouda17.There 

was no extrusion of glass Fibres out of the resin 

surface and the Fibres were generally distributed 

evenly in the resin matrix with little bunching. It 

was seen that there was a statistically non 

significant difference between the control group 

and the 2.5% GF group which can be attributed to 

the less quantity of filler material. 5% GF 

reinforced acrylic resin showed a significant 

difference in increase in SR as compared to the 

control group. Extrusion of glass Fibre were visible 

in these samples. 

CONCLUSION  

Despite the lack of sufficient scientific evidence in 

terms of SH and SR of filler infused heat cured  

PMMA for the purpose of comparison, the present 

study concludes that within the limitations of this 

in-vitro study:  

1. SH increases as the concentration of the 

filler increases as seen both in the case of            

Al2O3 and GF. 

2. SR increases as the concentration of the 

Al2O3 filler material increases, but the SR was 

nearly the same as the control group in case of 

2.5% GF group. However, when the concentration 

of the filler material was increased to 5% there was 

an appreciable increase in the SR of the samples. 
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ABSTRACT 
 

Single complete dentures often fracture during normal mastication. However, an edentulous patient 

exerts occlusal forces 15 to 25% of that of dentate patients.1 Hence, theoretically an edentulous 

patient cannot fracture a denture base that possessing a tensile strength of 7000 to 9000 psi, a 
compressive strength of 11,000 psi, and an elastic modulus of 550,000 psi. In this article we have 

described the use of a metal denture base for countering the problem of repeated fracture of a single 

complete denture. 
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INTRODUCTION 
The most commonly used material for the fabrication of dentures is the acrylic resin [poly 

methyl methacrylate (PMMA)]. The material is mainly popular due to its good esthetic properties 

defying its detection in the mouth.2  

 However there is an unresolved problem with respect to PMMA that demands a stronger 
material that can be used in reduced bulk. The acrylic resin is prone to fracture under flexural fatigue 

and impact forces that limit its use in cases of high occlusal forces.3  

Flexural fatigue occurs due to repeated flexing of a acrylic whereby it eventually fails after 
being repeatedly subjected to multiple small loads. There is development of microscopic cracks in 

areas of stress concentration. With continued loading, these cracks fuse to a fissure weakening the 

material. Fracture results from a final loading cycle that exceeds the loading capacity of the remaining 

material.
4

In a study conducted by El- Sheikh the most frequent type of damage in partial and complete 

denture patients was the breakdown of the acrylic base (71.4%).  

Occlusal problems and fracture of a maxillary denture base opposing natural dentition results 
from increased occlusal stress on the maxillary denture from the remaining teeth and musculature 

accustomed to opposing natural dentition.5  

Robert L. Schneider described several causes of maxillary and mandibular complete denture 
fracture and ways to prevent their recurrence.6 Hence In complete dentures opposing natural dentition, 

it is recommended to use a metal base or a high-impact acrylic resin denture base to prevent fracture.  

 
 

CASE REPORT 

 

A 62 year-old male patient came to the Department of Prosthodontics, BBDCODS, Lucknow 
with the chief complaint of repeated fracture of his upper complete denture. On examination he had 

retained natural dentition in his lower jaw and maxillary complete denture since past 20 years. The 

complete denture showed a midline fracture running antero-posteriorly. He reported that this was his 
third denture, which had fractured in the past 20 years apart from few incidences of repair of his 

previous fractured dentures and use of a suction cup in his first denture.  

 Upper and lower impressions were recorded with alginate and a special tray was fabricated 
for the upper arch. Border moulding was done with green stick compound and final impression was 

recorded with Zinc oxide eugenol.  On the master cast obtained, a 0.5-0.8mm thickness of relief wax 

was adapted on the crest of the ridge and posterior palatal seal area to provide relief space for acrylic 

in metal framework (Fig.1) . This cast was duplicated with agar agar and poured in investment 
material. (Fig.1) The duplicated model was dipped in Beeswax for hardening and wax pattern for 

metal framework was adapted in the cast with a complete palatal coverage design and mesh 

framework on the ridge. (Fig.2) The framework was fabricated using Co-Cr-Mo alloy. After investing 
and casting, the metal base was electropolished.  

 

Fig.1 – Relief wax adapted on master cast and duplication of cast. 
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Fig.2- Wax framework 

 
Occlusal rims were formed using pink wax over the metal framework and jaw relations were recorded 

after facebow transfer .Occlusal adjustment of selective mandibular teeth was done which were 
supraerupted or tilted on the cast, and these changes were duplicated in the patient’s mouth. After 

setting the artificial teeth, try in was done to the patient’s satisfaction.(Fig.3) Occlusion was balanced 

on the articulator and acrylization was completed. 

 
Fig.3- Try-in and occlusal adjustment 

 
 

Fig.4- Final Denture fabrication and delivery 

 
 
       Minor occlusal adjustments were done in the patient’s mouth and the upper denture was 

delivered.(Fig.4) The denture was retentive and stable. After a few weeks of usage, the patient was 

questioned about comfort, stability and speech. Patient was highly satisfied. 

 
DISCUSSION 

 

Various articles have discussed the problems involved in fabrication of the maxillary 
complete denture opposing natural teeth. Ellingeret al.7 and Yurkstas8 have mentioned the importance 

of a harmonious occlusion. The concern over midline fracture of dentures was addressed by Beyli9 as 

well as Farmer.10 

 The mechanical failure of such dentures under occlusal load, especially with opposing natural 

dentition, is a challenge and its prevention is still a concern for the clinician. Denture fractures cause 

compromised esthetics, functional inefficiency and financial burden on patients for its repair or 

refabrication.11 Further, the repaired denture bases are even more prone to subsequent fractures if the 
root cause is not treated. In cases where flexure of the maxillary denture base has caused soreness of 

the underlying tissues or fracture of the denture, a cast metal base works great for the maxillary 

complete denture. 
 Comprehensive treatment planning and its timely execution would help prevent potential 

complications in restoring an edentulous maxilla. A metal denture base or an implant-supported 

prosthesis should be the correct treatment of choice over conventional acrylic complete denture, with 

correction of the occlusion in the opposing arch. 
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Activities of IPS UP State branch 

 
1. The Evolution Education Series on “Emerging Technologies to Improve Esthetic 

and economic success” in collaboration with Tristar and Biohorizons by Dr 

Sudhindra Kulkarni at Hotel Golden Tulip, Lucknow on 21st May 2016.  

2. Continuing dental education programme on “Treatment of mutilated teeth- A 

Prosthodontic Approach” by Institute of Dental Studies & Technologies, 

Modinagar on 17 June 2016 by Prof. Himanshu sAeran, President, Indian 

Prosthodontic Society and Prof Ajay Gupta. 

3. Organized a “Teeth arrangement competition” at BBD University, Lucknow on 

11th July 2016.  

4. “Teachers Training and Professional Development workshop” on 5-6 August 

2016 at King George’s Medical University, Lucknow. 

5. Organized workshop for a “Dental graduate: A journey ahead” in September 

2016 at Lucknow.  

6. A workshop was organized on “Newer technologies for splinting” at BBD 

University, Lucknow in September, 2016 and speaker was Dr Mohan from 

Mumbai.  

7. Organized “Dental fundamentals & Technique of dental photography” at KD 

Dental College, Mathura on 26-27th September, 2016.  

8. Organized a “Free denture camp and oral health awareness programme” of 

Lucknow for poor and elderly person under the aegis of IPS U.P. State branch on 

1 October 2016 on the occasion of International Day of Older Persons.  
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9. First IPS UP State dental conference was held at K D Dental College, Mathura in 

March, 2017. 

10.  52th foundation day of Department of Prosthodontics and Golden jubilee and 

Silver jubilee meet of old MDS 1967,1992 batch organized on November 

25,2017. 

11.  Organized International Conference on Prosthodontics from 9th-10thDecember, 

2017 on “Rejuvenating Prosthodontics” in collaboration with Okayama 

University, Japan and Indian Prosthodontics Society U.P. State Branch held at 

Aligarh Muslim University. 

12.  Organized 1st International Workshop on “Maxillofacial Prosthodontics” from 

16th- 17thMarch, 2018 by department of Prosthodontics King George’s Medical 

University, Lucknow. 

13.  Organized National workshop on maxillofacial Prosthodontics on 8thSeptember, 

2018 by Department of Prosthodontics, King George’s Medical University, 

Lucknow. 

 

 

 

  



18 
 

“Teachers Training and Professional Development workshop” on 5-6 August 

2016 at King George’s Medical University, Lucknow. 
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1st International Workshop on Maxillofacial Prosthodontics from 16th- 

17thMarch, 2018 by Department of Prosthodontics ,King George’s Medical 

University, Lucknow. 
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National workshop on maxillofacial Prosthodontics on 8thSeptember, 2018 by 

Department of Prosthodontics, King George’s Medical University, Lucknow. 
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