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ABSTRACT 
 

Background Poly methyl methacrylate (PMMA) acrylic resin is the most commonly 

used denture base material, as it is easy to manipulate, repair, and polish. One of the most 

important requirements for a successful dental prosthesis is to have a well-polished and 

smooth surface. Surface roughness affects the retention of bacterial plaque, staining and 

can subsequently impact oral health adversely. Calcium of eggshells is similar to that of 

calcium of bone and teeth. Eggshells are being used in manufacturing of abrasive paper, 

abrading wheels, bands, disks and also in cosmetics. However, the use of eggshells as 

abrasive polishing material in dentistry has not been explored completely.  

 

Objectives The purpose of this study is to determine the effect of an eggshell abrasive 

material and compare it with conventional pumice and polishing cake on surface 

roughness of heat-cured and chemically-cured acrylic resins. 

 

Methodology A total of 120 samples measuring 65 x 10 x 2.5 mm were fabricated, 60 

of heat cured acrylic resin and 60 of chemically cured acrylic resin. The samples were 

trimmed with fine grade tungsten carbide bur, finished with 100 grit sand paper and 

divided into four subgroups of 15 each. Commercially available pumice and polishing 

cake were used as abrasives. Eggshells collected from various food outlets were washed, 

disinfected, vacuum dried and crushed into a powder. 15 specimen of each group were 

polished using pumice abrasive, polishing cake and egg shell abrasive respectively, while 

one one group served as control. The surface roughness (Ra - µm) was determined by 

contact profilometer. The data obtained was subjected to statistical analysis using 

ANOVA, Post Hoc Bonferroni Test and Independent Sample T test. 

 

 Results The samples showed statistically significant difference in surface roughness 

between all the sub groups in each group. Comparison between subgroups, showed all 

the groups in chemically cured acrylic to   have significant difference, but there was no 

statistically significant difference seen between pumice and eggshell powder in heat 

cured acrylic resin. Comparison within the sub groups between the groups of heat cure 

acrylic and chemically cured acrylic showed control, pumice & polishing cake to have 

statistically significant difference. Whereas, egg shell showed no statistically significant 

difference between the two groups. 

 

Conclusion The mean surface roughness of heat cured and chemically cured acrylic after 

polishing with eggshell powder and pumice are within the threshold limits of surface 

roughness values i.e. 0.2µm. 

 

Keywords Surface roughness, eggshell, acrylic resin.    
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INTRODUCTION 

Acrylic resins have a wide variety of application in dentistry, as bases of 

removable partial dentures, complete dentures, tooth supported or implant 

retained over dentures, orthodontic appliances, and surgical guides for implant 

placement and for temporary crowns. Poly methyl methacrylate acrylic resin is 

the most commonly used denture base material, as it is easy to manipulate, 

repair, and polish this material.  

Prosthodontic appliances should have a smooth and highly polished surfaces, to 

maintain comfort and health of oral tissues, by preventing plaque accumulation, 

colonization of microorganisms and staining. The adherence of microorganisms 

on the surface of hard acrylic resins is the first step towards the colonization and 

later development of an oral infection in denture wearers. Surface roughness 

affects the retention of bacterial plaque and contributes to the adherence, 

bonding, and colonization of microorganisms. This impacts oral health 

adversely and may subsequently cause an increase in the prevalence of denture-

related stomatitis, halitosis, as well as psychological discomfort, nausea, and 

other social problems. So, one of the most important requirements for a 

successful dental prosthesis is to have a well-polished and smooth surface.  

In-vivo studies have reported that the roughness value of PMMA prostheses 

after polishing should not exceed 0.2 mm1. 

Generally, polishing of dental materials consists of gradual elimination of 

irregular layers from the rough surface. The objective of the procedure is to 

produce an adequately smooth and glossy surface and thereby prevent bacterial 

plaque formation. Polishing can be performed through mechanical or chemical 

methods. Mechanical polishing methods use abrasives to produce controlled 

wear of the surface material to reduce surface roughness. Materials used for 

mechanical polishing include polishing wheels, felt cones, rubber polishers, 

abrasive stones, aluminium oxide-based polishing pastes, silicone polishers 

along with pumice, prophylactic pastes and polishing cakes. 

Calcium of eggshells is similar to that of calcium of bone and teeth. Eggshells 

are being used in manufacturing of abrasive paper, abrading wheels, bands, 
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disks and also in cosmetics
2
. Egg shells being cheap, abundantly available and 

renewable makes it a valuable waste material that can be used for various dental 

purposes
3
. The application of eggshell powder as a abrasive and polishing 

material for acrylic resin prosthesis has to be explored.  

Therefore, the purpose of this in-vitro study was to determine the effect of  

eggshell powder as an abrasive material. This novel abrasive eggshell powder 

was compared with conventional pumice and polishing cake as polishing agents 

for heat cured and chemically cured acrylic resins. 
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OBJECTIVES OF THE STUDY 

 

The objectives of this study were: 

 

1. To determine the surface roughness of finished and unpolished heat cured acrylic resin    

samples 

2. To determine the surface roughness of finished heat cured acrylic resin samples  polished 

with  

a. Pumice abrasive 

b. Polishing cake 

c. Eggshell abrasive 

3. To compare the surface roughness of heat cure acrylic resin samples polished by pumice, 

polishing cake and eggshell powder. 

4. To determine the surface roughness of finished and unpolished chemically cured acrylic   

resin samples. 

5. To determine the surface roughness of finished chemically cured acrylic resin samples 

polished with 

a. Pumice abrasive 

b. Polishing cake 

c. Eggshell abrasive 

6. To compare the surface roughness of chemically cured acrylic resin samples polished by 

pumice, polishing cake and eggshell powder. 
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REVIEW OF LITERATURE 

 

The authors reviewed articles in 1997 to evaluate the initial surface roughness 

of several intraoral hard restorative materials, as well as changes in this surface 

roughness as a consequence of different treatment modalities. Articles found 

through Medline searches were included in this review if they met the following 

criteria: (1) stated threshold surface roughness values and reputed change in 

surface roughness due to different manipulation techniques and (2) included 

standardized surface conditions that could be compared to the treated surface. 

Based on this review, the authors concluded that range in surface roughness of 

different intraoral hard surfaces was found to be wide, and the impact of dental 

treatments on the surface roughness is material-dependent. Some clinical 

techniques result in a very smooth surface (compressing of composites against 

matrices), whereas others made the surface rather rough (application of hand 

instruments on gold). These findings indicated that every dental material needs 

its own treatment modality in order to obtain and maintain a surface as smooth 

as possible.1 

 

A study was conducted in 2004 to evaluate the influence of mechanical 

polishing and chemical polishing on surface roughness of four heat-cured 

denture base acrylic resins. Twenty sample discs were prepared for each of 

acrylic resins types: Cla´ssico (CL), QC 20 (QC), Acron MC (AC) and Onda 

Cryl (ON). The first two were heat cured resins and the latter two were 

microwave cured resins. After curing and deflasking, samples were finished and 

subdivided into two groups: Mechanical polishing, using pumice slurry, chalk 

powder, soft brush and felt cone and chemical polishing, which used a fluid 

specifically for chemical polishing. Surface roughness was measured using a 

Surf Corder SE 1700 rugosimeter. The collected data was statistically analysed 

by analysis of variance followed by Tukey’s test.  It was concluded that 

mechanical polishing produced significantly smoother surfaces than chemical 

polishing and the surface roughness obtained because of mechanical polishing 

was not influenced by the type of acrylic resin used, whereas this was not true 

for chemical polishing.5 
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A study was done by researchers in 2005 to compare the effects of 4 chairside 

polishing kits and 2 conventional laboratory techniques used for polishing 3 

different acrylic denture base resins. Using contact profilometric measurement, 

the surface texture of 54 specimens (15 × 30 × 3 mm) per acrylic material 

(autopolymerized ProBase Cold, heat-polymerized ProBase Hot, and injection 

heat-polymerized SR Ivocap plus) were studied before and after cutting with a 

tungsten carbide bur, and during and after chairside polishing with 4 polishing 

kits (Exa Technique, Acrylic Polisher HP blue, AcryPoint, Becht Polishing 

Cream), and after conventional polishing with 2 polishing systems (Universal 

Polishing Paste for Resins and Metals, Lesk Polishing Liquid). There were 9 

specimens for each acrylic resin material and polishing method combination. 

Conventional lathe polishing with polishing paste served as the control. Mean 

average surface roughness (Ra) values of each specimen group were analyzed 

using a 2-way analysis of variance, the Scheffe´post-hoc test, and paired t test 

(a=.05) with the Bonferroni adjustment. After testing the polished acrylic resin 

surfaces were evaluated under a scanning electron microscope. The authors 

concluded that conventional laboratory polishing was found to produce the 

smoothest surface of denture base acrylic resin. Chairside silicone polishing kits 

produced a significantly smoother surface of acrylic resin than specimens 

polished with a tungsten carbide bur.6 

 

A study was done by researchers in 2006 to compare the effects of three chair 

side polishing kits and conventional polishing in four denture acrylic resins. 

Twenty-four 30 × 30 × 2 mm acrylic resin specimens were fabricated with each 

of four acrylic resins: autopolymerizing, heat processed, injection molded, and 

microwaveable. One side was polished conventionally with pumice and 

polishing compound. The other side was polished with one of the three chair 

side polishing kits: Axis, Brasseler, and Shofu. Each side was evaluated by a 

Dektak 8 Programmable Stylus Profiler to determine the surface roughness (Ra). 

It was concluded that time was not a factor in using any of the chair side 

polishing kits, but the use was recommended for conventional polishing after 

adjustments on the cameo surface of denture base acrylic resin.7 
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A study was done by researchers in 2009 to evaluate the effect of mechanical 

polishing and chemical polishing on the surface roughness of heat cured and 

auto cured denture base acrylic resins. Sixty acrylic resin specimens (30 × 15 × 

3 mm) were made for each of the two types of acrylic resins. Thirty heat cure 

specimens received mechanical conventional lathe polishing using cone with 

pumice slurry and soft brush with chalk powder. The other thirty heat cure 

specimens received chemical polishing by immersing in methyl-methacrylate 

monomer heated to 75 C±1 C for 10s. The sixty auto cured specimens received 

mechanical and chemical polishing in the same manner. The authors concluded 

that there was no significant difference between mechanical polishing and 

chemical polishing of heat cure and auto cure acrylic resin groups.8 

 

A study was conducted in 2010 to investigate the surface roughness and clinical 

acceptability of samples of a polyamide denture base material and PMMA 

fabricated by injection moulding and traditional heat processing systems. Ten 

samples of each type were fabricated. Half of each sample surface were polished 

using lathe with pumice, followed by high shine buffs, and the other half was 

left unpolished. Ra was measured using profilometer along 3 tracks on each 

surface before and after polishing. The two surfaces of the two materials for 

variations in Ra values were compared using Two-way Anova test. It was 

concluded that PMMA has a smother finish after being polished than polyamide 

denture base material.9 

 

A study was done by researchers in 2010 to analyse the changes on surface 

morphology of acrylic resins during finishing and polishing phases. Thirty discs 

of 10mm diameter and 5mm length were made with acrylic resin and randomly 

divided into ten groups. The control group did not receive any treatment while 

the other groups received gradual finishing and polishing. The last group 

received the entire finishing and polishing procedures. Surface morphology was 

qualitatively analysed through scanning electron microscopy and quantitatively 

analysed using a laser profilometer test. It was concluded that the acrylic resin 

surfaces can be made smooth after mechanical finishing and polishing with 

multilaminated burs, wood sandpaper, water sandpaper, pumice and low 

abrasive liquids.10 
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A study was conducted in 2011 to evaluate and compare the effect of using 

pumice as a reference polishing material (on heat cured acrylic) and using white 

sand and black sand as polishing materials. In this study thirty heat cured acrylic 

samples were prepared, numbered and divided into three groups. Each group 

consisted of 10 specimens. The result of this study concluded that acrylic 

specimens polished with black sand exhibited higher surface roughness than 

acrylic specimens polished with white sand and pumice respectively.11 

 

A study was conducted in 2011 to study the effect of three different polishing 

agents—pumice, universal polishing paste and Brite–O on the surface finish and 

hardness of two types of denture base acrylic resins—auto polymerizing and 

heat-activated acrylic resin materials. A total of 72 samples were made and 

divided into two groups, acrylic samples that were finished only and not 

polished served as control and acrylic specimens that were finished and polished 

comprised the test group. There were six specimens per group for three different 

polishing pastes and for two types of acrylic resin materials. Surface roughness 

was determined with a profilometer, surface hardness with barcol indentor 

immediately after finishing with tungsten carbide cutter for control group, and 

after polishing for test group. It was concluded that the surface roughness is 

significantly reduced by polishing procedures. Autopolymerizing resin 

specimens exhibited significantly higher surface roughness compared to heat-

cured resin specimens, In both autopolymerized and heat-cured resin specimens 

and universal polishing paste produced smoothest surfaces. The surface 

hardness was highly influenced by the type of resin. It was observed that surface 

hardness significantly reduced after polishing in autopolymerized resin 

specimens and increased after polishing in heat-cured resin specimens. It was 

concluded that the surface hardness was influenced by the polishing procedures 

and varied in the two resin types.12 

 

 

A study was done by researchers in the year 2014 to compare the effects of chair 

side polishing kits and conventional laboratory techniques on the surface 

roughness of denture base and repair materials. For the study the specimens 
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were divided into 4 groups according to the polishing technique used: control 

group without polishing, conventional laboratory polishing, polished with 

Acrylic Polisher HP blue kit, and polished with Acrypoint polishing kit. The 

surface roughness after polishing was measured using profilometer. It was 

concluded that the conventional laboratory polishing was the most effective 

polishing technique and even though the chairside techniques produced smooth 

surface, the surface roughness values were not below the accepted threshold 

value.13 

 

A study was done by researchers in the year 2014 to evaluate the effect of 

mechanical and chemical polishing techniques on the surface roughness of heat-

polymerized and visible light-polymerized acrylic denture base resins. A total 

of 120 samples were subjected to six different polishing techniques followed by 

surface roughness measurement using contact profilometer. It was concluded 

that mechanical polishing produced the smoothest surface among all the tested 

techniques. Further it was also noted that the type of acrylic resin used did not 

influence the mean surface roughness values after mechanical and chemical 

polishing.14 

 

A study was done by researchers in 2014 to analyse the surface roughness 

profiles of PMMA dentures polished using two different approaches. Samples 

were polished using two different techniques (Standard and modified). Both 

cold cure and heat cure PMMA denture surfaces were evaluated for roughness, 

nanohardness and elastic modulus. It was concluded that elastic moduli of 

acrylic tooth and heat cure PMMA is not very different. Surface treatments such 

as ultrasonication or sandblasting do not affect the roughness profiles of 

polished denture surfaces.15  

 

The surface roughness of three different heat cured acrylic denture base resins 

(Trevalon HI, Meliodent and DPI) was compared by investigators in the year 

2015. The surface roughness of the samples was measured using perthometer 

and scanning electron microscope after polishing them with different 

conventional lathe polishing techniques. They concluded that Trevalon HI 
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produced smoother surface followed by Meliodent and DPI and among the 

polishing materials tested, polishing paste produced better results followed by 

polishing cake, pumice and rouge.16 

 

Researchers in the year 2016 examined the abrasive potential of eggshell 

powder in reducing the surface roughness of denture base resins. The denture 

base resin specimens were polished with eggshell abrasive powder of different 

sizes. The average surface roughness was measured using profilometer after 

polishing the samples. The authors concluded that the abrasive polishing with 

eggshell powder produced better results than pumice.17 

 

A study was conducted in 2016 to assess the effect of different surface finishing 

and polishing protocols on the surface roughness and bacterial adhesion (S. 

sanguinis) to poly methyl methacrylates (PMMA). Fifty specimens were 

divided into 5 groups (𝑛 = 10) according to their fabrication method and surface 

finishing protocol: LP (3:1 ratio and laboratory polishing), NF (Nealon 

technique and finishing), NP (Nealon technique and manual polishing), MF (3: 

1 ratio and manual finishing), and MP (3:1 ratio and manual polishing). For each 

group, five specimens were submitted to bacterial adhesion tests and analyzed 

by scanning electron microscopy (SEM). Two additional specimens were 

subjected to surface topography analysis by SEM and the remaining three 

specimens were subjected to surface roughness measurements. It was observed 

that reduction in the surface roughness was directly related to a decrease in 

bacterial adhesion and was concluded that the laboratory processing of PMMA 

decrease the surface roughness and consequently the adhesion of bacteria to the 

material.18 

 

A study was conducted in 2017 to assess the roughness of two injection-molded 

thermoplastic materials used for denture bases compared with a polyamide 

material and compression molded Polymethylmethacrylate (PMMA) after the 

adjustment and re-polishing with either a laboratory protocol or a chair side 

protocol. Forty specimens, each of PMMA, Valplast, DuraFlex, Dura Cetal were 

fabricated and finished according to individual manufactures instructions. These 



Review of Literature 
 

10 
 

materials were adjusted with tungsten carbide (TC) burs to mimic gross 

adjustments, and then re-polished either on a lathe or bonded silicon carbide 

burs (B-SC). Following instrumentation, the specimens were assessed using 

contact profilometry and scanning electron microscopy. Two-factor ANOVA 

was used to determine significant differences in mean surface roughness (Ra 

and Rmax), with included factors like material type and re-polishing regimen. 

It was concluded that adjustment of DuraFlex should be kept to a minimum 

since the adjustment produced a significant surface detriment that could not be 

corrected with either of the polishing regimens.19 

 

A study was conducted in 2018 to evaluate the color stability, relative 

translucency, and surface roughness of conventional and different 

prepolymerized CAD-CAM PMMA denture base materials after coffee 

thermocycling (CTC). Six disk-shaped specimens (10×2 mm) were prepared 

from 3 different brands of prepolymerized CAD-CAM PMMA and a 

conventional heat-polymerized PMMA denture base material (N=24). 

Specimens were polished conventionally in 2 stages. The specimen were 

subjected to 5000 coffee thermocycles. The surface roughness (Ra) of each 

specimen was measured 3 times before and after CTC, using a contact 

profilometer, and the mean roughness (Ra) values were calculated. The color 

coordinates of the specimens were determined by using a noncontact 

spectroradiometer, and color differences and relative translucency parameter 

(RTP) values were calculated by using CIEDE2000 color difference and 

RTPCIEDE2000 formulas. ANOVA was used to analyze surface roughness 

values, CIEDE2000 color differences, and RTP values (a=.05). It was concluded 

that mean color changes in all materials were clinically imperceptible after 5000 

coffee thermocycles. One tested material had significantly lower relative 

translucency than other materials before and after CTC & the surface roughness 

values of all tested denture base materials were below the plaque accumulation 

threshold.20   

 

A study was done by researchers in 2018 to evaluate the response of dental pulp 

to egg shell powder when used as a direct pulp capping material and compare 
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the response to Calcium hydroxide in regard to inflammation, calcific bridge 

formation and fibrosis. In this study, 30 New Zealand rabbits were selected and 

divided into 3 groups on the basis of when pulp capping procedure was 

performed (1, 2 or 4 weeks) in regard to sacrifice of the pulp. Lower central 

incisors with exposed pulp were used, and any one of the two materials (Calcium 

Hydroxide (Dycal) or eggshell powder) were used for direct capping, followed 

by GIC restoration. Animals were sacrificed at each time interval and teeth were 

collected for histopathological evaluation. It was concluded that eggshell 

powder can be considered as a direct pulp capping material as it led to a better 

calcific bridge formation than calcium hydroxide with less inflammation and 

fibrosis.21 

 

A study was conducted in 2018 to compare and evaluate the flexural strength 

and surface roughness of Lucitone-FRS, Valplast (Flexible Denture Base 

Materials) and Trevalon (Heat Cure Denture Base Material) before and after 

polishing procedure. A total of 60 specimens were fabricated with 20 specimens 

of each type of denture base material. These specimens were further divided into 

two subsets; containing 10 specimens each from each group. In one subset, 

flexural strength was measured while in the other subset, surface roughness was 

measured. The surface roughness values were measured using a surface testing 

machine Mitutoyo-SJSeries 201 (Japan). The flexural strength of specimens was 

measured using a 3-point bending test device on universal testing machine. All 

the results were compiled and analyzed by SPSS software. It was concluded that 

flexural strength was found maximum in Valplast and minimum in Lucitone. It 

was concluded that Valplast has maximum surface-roughness followed by 

Trevalon and minimum in Lucitone-FRS on both polished and unpolished 

surface.22 

 

A study was done by researchers in the year 2018 to examine the effect of 

colloidal silica and diamond suspension abrasives on the roughness values of 

poly methyl methacrylate (PMMA) denture base material. PMMA specimens 

were divided into 3 groups and each group was polished using a diamond 

suspension, a colloidal silica suspension, and pumice. The mean roughness 

value after polishing was recorded using a profilometer. The colloidal silica 
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suspension was found to be the most effective polishing material for denture 

base resins.23 

An in-vitro study was conducted in 2020 to evaluate the effect of a continuous 

mechanical polishing protocol on the color stainability, surface roughness, 

microhardness, and mass of a denture base acrylic resin. For this study the 

polishing protocol was tested in specimens subjected to any one of the following 

conditions: immersion in coffee; toothbrushing; and immersion in 1% sodium 

hypochlorite. For each condition, half of the specimens were polished 

(aluminum oxide paste and felt wheel attached to an electric motor, 3000 rpm) 

at simulated biweekly intervals. Two groups (n=10) of specimens were 

immersed in distilled water and used as the control for the immersion groups. 

Thus, the present study consisted of a total of 8 groups (n=80). Before and after 

simulated periods of 12 and 24 months, surface roughness was evaluated by 

using a contact profilometer, a spectrophotometer was used to calculate color 

changes (DE00), and a Knoop microdurometer and a precision balance were 

used to assess microhardness and mass changes. Data were compared by using 

2-way mixed ANOVA. The Tukey HSD and Student t tests were used for post 

hoc analysis (a=.05). It was concluded that the tested polishing protocol reduced 

the deleterious effects of brushing and contact with 1% sodium hypochlorite and 

coffee. It also reduced surface roughness and color change without affecting 

microhardness and mass in any clinically relevant way.24 
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MATERIALS & METHODOLOGY 

This in-vitro study was conducted in the Department of Prosthodontics, SDM 

College of Dental Sciences and Hospital, Dharwad, Karnataka, India in the year 

2019-2022 with the objective of evaluating the effect of an eggshell abrasive 

material on surface roughness of heat-cured and chemically-cured acrylic resins 

and compare it with conventional pumice and polishing cake. 

MATERIALS 

For the purpose of this study, three abrasive polishing agents were used as 

mentioned:  

1. Egg shell abrasive  

2. Pumice abrasive (Neelkanth Pumice Powder, Neelkanth Healthcare Pvt. Ltd.) 

3. Polishing Cake (Denture Polishing Cake, Samit Products) 

Denture base materials used in this study are mentioned in Table 1. 

 

Table 1: Denture base materials used in this study (color plate 1) 

    Brand name Manufacturer 

DPI Heat cure acrylic resin Dental products of India Ltd. 

Mumbai, India 

DPI chemically cure acrylic resin Dental products of India Ltd. 

Mumbai, India 

 

Table 2: Armamentarium used for determining surface roughness of the 

specimens (color plate 2) 

Equipment Source Specifications 

Contact Profilometer Praj Metallurgical 

Laboratory, Pune 

 

 

 

Mitutoyo Model: SJ-

2010, 

Mitutoyo Corporation, 

Tokyo, Japan 
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METHODOLOGY  

Preparation of Eggshell abrasive: (color plate 3) 

Eggshells collected from various food outlets were washed and disinfected by 

storing them for 6 hours in a 5% diluted solution of household sodium 

hypochlorite (SDM processing unit). They were then vacuum dried for 6 to 9 

minutes at 250 C (Pressure type steam sterilizer, Nat Steel Equipment Pvt. Ltd., 

SDM Central Sterile Supplies Dept.) and crushed to a powder using a blender 

(Sumeet traditional 750W Mixer Grinder, Sumeet Traditional). In accordance 

with the American National Standards Institute/American Dental Association 

specification no. 37,4 the powder was sieved to particle size of 0.5µm using a 

Sieve Shaker (SDM College of Engineering and Technology). 

  

Custom made die: (color plate 4) 

A customized two-piece die was fabricated which consisted of an upper and 

lower member. The upper member contained five mould spaces of dimensions 

65 × 10 × 2.5 mm. This was placed over the lower member which in turned 

formed the base. Petroleum jelly (White Petroleum Jelly IP, SDM processing 

unit) was applied into the mould, following which molten modelling wax 

(Modelling Wax No.2, The Hindustan Dental Products) was flown into the mold 

spaces. Once the modelling wax hardened, the wax blocks were retrieved from 

the mould and used to fabricate the acrylic resin specimens. 

 

Preparation of the acrylic resin specimens: (color plate 4, 5, 6)  

Heat cure acrylic sample preparation: 

A total of 60 heat cure acrylic resin samples were fabricated. The wax blocks of 

dimensions 65 × 10 × 2.5 mm in length, width and thickness respectively, were 

invested in a dental flask using the two-pour technique. Dental plaster (Dental 

Plaster Type II, Asian Chemicals) was mixed according to the manufacturer’s 

instructions and poured in lower member of the flask. The wax patterns were 
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partially immersed in it. Once the plaster had set, a thin layer of cold mould seal 

(Dental products of India Ltd.) was applied as separating medium. The upper 

membrane of the flask was then placed and second pour was done with mixture 

of dental plaster and dental stone taking care that no air bubbles were 

incorporated. The flask was then clamped. Once the gypsum material was 

completely set, the wax elimination procedure was carried out.  

Separating media was applied on the upper and lower members of the flask after 

carrying out the dewaxing procedure. Conventional heat processed polymethyl 

methacrylate denture base resin was mixed in a porcelain jar according to the 

manufacturer’s recommended ratio (24g polymer to 10ml of monomer). The 

resin was left in the mixing jar until it reached the dough stage, then the mix was 

kneaded thoroughly to a homogenous dough and was subsequently packed in 

the mould space. A cellophane sheet was placed over the resin for the trial 

closure. After opening the flask, cellophane sheet and excess flash was removed. 

The flask was closed properly under 2 MPa pressure in a bench press (Apex 

Industrial Electronics) and bench cured for 60 minutes at room temperature. It 

was then polymerized using the conventional compression moulding technique. 

The flask with clamp was kept in a room temperature controlled acrylizer 

(Unident Acrylizer unit, Unident Instruments India Pvt. Ltd.) and processing 

was carried out using the rapid curing cycle at 74 degree Centigrade for two 

hours, followed by boiling at 100 degree Centigrade for one hour. After the 

curing cycle was completed, the flask was bench cooled to room temperature 

before deflasking. The test specimen samples were carefully retrieved from the 

moulds. 

Chemical cure acrylic sample preparation:  

A total of 60 chemically cured acrylic resin samples were fabricated The wax 

blocks of dimensions 65 × 10 × 2.5 mm in length, width and thickness 

respectively, were invested in a dental flask using the two-pour technique. The 

investing and wax elimination procedure followed was the same as that done for 

heat cured specimens.    

Conventional chemical processed polymethyl methacrylate denture base resin 

was mixed in a porcelain jar according to the manufacturer’s recommended ratio 
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(24g polymer to 10ml of monomer). The resin was left in the mixing jar until it 

reached the dough stage, then the mix was kneaded thoroughly to a homogenous 

dough and was subsequently packed in the mould space. The flask was closed 

properly under 0.138 MPa pressure in a bench press and bench cured for 20 

minutes at room temperature. After the polymerization cycle was complete 

deflasking was carried out. The test specimen samples were carefully retrieved 

from the moulds. 

 

Finishing and polishing of Heat cured acrylic resin samples: (color plate 7)                         

Initially, all the 60 specimen sample surfaces were trimmed using fine grade 

tungsten carbide bur (Shofu Pvt. Ltd.) to remove flash if any. The surface to be 

checked for surface roughness was smoothened using 100 grit sand paper 

(Truestar, Asian Paints). All the specimen samples were numbered from 1 to 60 

on the rough surface and distributed into 4 groups randomly for polishing. One 

group in which the acrylic samples were finished and unpolished served as 

control group. The samples in the 2nd,3rd and 4th  group; 15 samples each, were 

polished using a rag wheel felt cone for 15sec at the rate of 2800 rpm with 

pumice abrasive, polishing cake and egg shell abrasive respectively. 

    

Finishing and polishing of chemically cured acrylic resin samples: (color 

plate 8)                         

Initially, all the 60 specimen’s surfaces were trimmed using fine grade tungsten 

carbide bur. The surface to be checked for surface roughness was smoothened 

using 100 grit sand paper. All specimen samples were numbered from 61 to 120 

on the rough surface and distributed into 4 groups randomly for polishing. The 

chemically cured acrylic resin samples were polished in a manner similar to heat 

cured samples using pumice, polishing cake and egg shell abrasive respectively.   

 

Testing of samples for surface roughness: (Color Plate 9) 

The surface roughness (Ra - µm) was analyzed with a surface roughness 

profilometer (Mitutoyo SJ-210, Mitutoyo Corporation, Tokyo, Japan) having a 

diamond stylus (tip radius 5 µm). Ra is the arithmetic average of the absolute 
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values of the measured profile height of surface irregularities, measured from a 

mean line within a preset length of the specimen. The profilometer was set to 

move the diamond stylus across the specimen surface under a constant force of 

4mN. A measurement was obtained from the stylus passing across a length of 

4mm at 0.5mm/s to the nearest of 0.01µm. an orientation jig was fabricated to 

position the stylus of the profilometer in the same location on the specimen for 

repeated measurements. 

Surface roughness of heat cure resin samples and chemically cure acrylic resin 

samples and was obtained and tabulated. 
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COLOR PLATES 

 

 

Color plate 1: Denture Base Materials Used  

 

 

Color plate 2: Contact Profilometer, Mitutoyo Model: SJ-210  
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Color plate 3: Sieve Shaker 

 

           

          Color plate 4: Custom Made Die  
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Color plate 5: Wax Blocks Invested  

 

 

 

 

Color plate 6: Acrylic Resin Samples Obtained After Processing 
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Color plate 7: Heat Cure Acrylic Resin Samples Obtained after Finishing 

and Polishing  

 

 

 

 

 

Color plate 8: Chemical Cure Acrylic Resin Samples Obtained after 

Finishing and Polishing  
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Color plate 9: Testing Samples for Surface Roughness 
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RESULTS 

 
The present study determined and compared surface roughness of heat-cured 

and chemically-cured acrylic resin samples when polished with pumice, 

polishing cake and eggshell abrasive material. 

 

Table 3 Lists the surface roughness (Ra) of heat cured acrylic resin samples: 

control group, pumice group, polishing cake group, eggshell group 

Table 3: Surface roughness (Ra) of Heat cured acrylic resin samples 

 

Group : Control  Group : Pumice 

Sl. 

No. 

Sample 

No. 

Surface 
Roughness, Ra (in 

µm) 

 

Sl. 

No. 

Sample 

No. 

Surface 
Roughness, Ra (in 

µm) 

1 No.1 0.336 1 No.1 0.036 

2 No.2 0.258 2 No.2 0.053 

3 No.3 0.291 3 No.3 0.041 

4 No.4 0.315 4 No.4 0.047 

5 No.5 0.301 5 No.5 0.059 

6 No.6 0.321  6 No.6  0.039 

7 No.7 0.263  7 No.7  0.045 

8 No.8 0.323  8 No.8  0.051 

9 No.9 0.287  9 No.9  0.034 

10 No.10 0.259  10 No.10  0.033 

11 No.11 0.296  11 No.11  0.057 

12 No.12 0.309  12 No.12  0.049 

13 No.13 0.293  13 No.13  0.031 

14 No .14 0.312  14 No .14 0.055 

15 No.15 0.283  15 No.15  0.043 

Group : Polishing Cake  Group : Egg Shell 

Sl. 

No. 

Sample 

No. 

Surface 

Roughness, Ra (in 

µm) 

 

Sl. 

No. 

Sample 

No. 

Surface 

Roughness, Ra (in 

µm) 

1 No.1 0.180 1 No.1 0.029 

2 No.2 0.141 2 No.2 0.058 

3 No.3 0.080 3 No.3 0.046 

4 No.4 0.123 4 No.4 0.038 

5 No.5 0.146 5 No.5 0.051 

6 No.6 0.171  6 No.6  0.049 

7 No.7 0.134  7 No.7  0.033 

8 No.8 0.121  8 No.8  0.051 

9 No.9 0.127  9 No.9  0.045 

10 No.10 0.143  10 No.10  0.039 

11 No.11 0.178  11 No.11  0.031 

12 No.12 0.137  12 No.12  0.053 

13 No.13 0.133  13 No.13  0.035 

14 No .14 0.131  14 No .14 0.041 

15 No.15 0.125  15 No.15  0.044 
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Table 4 lists the surface roughness (Ra) of chemically cured acrylic resin 

samples: control group, pumice group, polishing cake group, eggshell group. 

Table 4: Surface roughness (Ra) of Chemically cured acrylic resin samples 

 

 

Group : Control  Group : Pumice 

Sl. 

No. 

Sample 

No. 

Surface 

Roughness, Ra 

(in µm) 

 

Sl. 

No. 

Sample 

No. 

Surface 

Roughness, Ra (in 

µm) 

1 No.1 0.606 1 No.1 0.067 

2 No.2 0.590 2 No.2 0.071 

3 No.3 0.571 3 No.3 0.081 

4 No.4 0.626 4 No.4 0.063 

5 No.5 0.574 5 No.5 0.056 

6 No.6 0.576  6 No.6  0.062 

7 No.7 0.593  7 No.7  0.060 

8 No.8 0.585  8 No.8  0.073 

9 No.9 0.601  9 No.9  0.069 

10 No.10 0.558  10 No.10  0.057 

11 No.11 0.583  11 No.11  0.079 

12 No.12 0.594  12 No.12  0.067 

13 No.13 0.563  13 No.13  0.078 

14 No .14 0.587  14 No .14 0.065 

15 No.15 0.578  15 No.15  0.076 

Group : Polishing Cake  Group : Egg Shell 

Sl. 

No. 

Sample 

No. 

Surface 

Roughness, Ra 

(in µm) 

 

Sl. 

No. 

Sample 

No. 

Surface 

Roughness, 

Ra (in µm) 

1 No.1 0.406 1 No.1 0.059 

2 No.2 0.322 2 No.2 0.047 

3 No.3 0.379 3 No.3 0.043 

4 No.4 0.367 4 No.4 0.039 

5 No.5 0.338 5 No.5 0.051 

6 No.6 0.375  6 No.6  0.058 

7 No.7 0.358  7 No.7  0.046 

8 No.8 0.331  8 No.8  0.042 

9 No.9 0.355  9 No.9  0.037 

10 No.10 0.368  10 No.10  0.052 

11 No.11 0.381  11 No.11  0.060 

12 No.12 0.363  12 No.12  0.048 

13 No.13 0.372  13 No.13  0.044 

14 No .14 0.335  14 No .14 0.038 

15 No.15 0.362  15 No.15  0.053 
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The data obtained was subjected to statistical analysis using Shapiro-Wilk test 

to determine if it was a normal distribution. It was found that the values followed 

a normal distribution and were further analyzed using parametric tests.  

 

Table 5: Normality of Heat cured and chemically cured acrylic samples 

assessed using Shapiro-wilk test   

 

 

 

 

 

Table 6 shows the mean surface roughness of the samples and standard deviation 

(SD) all groups. The mean surface roughness of heat cured acrylic samples in 

control group, pumice polished group, polishing cake polished group, egg shell 

polished group were 0.296, 0.045, 0.138 & 0.043 respectively. The mean surface 

roughness of chemically cured acrylic samples of control group, pumice 

polished group, polishing cake polished group & egg shell polished group were 

0.586, 0.068, 0.361 & 0.048 respectively.       

 

Tests of Normality 

Groups Sub groups 

Kolmogorov-

Smirnova 
Shapiro-Wilk 

Statist

ic 
df 

p 

value 
Statistic df 

p 

value 

Control 

Heat cure 

acrylic 
.120 15 .200* .955 15 .606 

Chemical 

cure acrylic 
.115 15 .200* .973 15 .904 

Pumice 

Heat cure 

acrylic 
.102 15 .200* .957 15 .643 

Chemical 

cure acrylic 
.101 15 .200* .962 15 .720 

Polishin

g cake 

Heat cure 

acrylic 
.182 15 .193 .909 15 .130 

Chemical 

cure acrylic 
.130 15 .200* .964 15 .757 

Egg 

shell 

Heat cure 

acrylic 
.094 15 .200* .973 15 .895 

Chemical 

cure acrylic 
.112 15 .200* .948 15 .496 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 
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In heat cure acrylic group, mean surface roughness was higher for the control 

subgroup at 0.296 ± 0.024 followed by polishing cake sub group 0.138 ± 0.025. 

Similarly, in chemical cure acrylic group, surface roughness was higher for 

control sub group at 0.586 ± 0.017 followed by polishing cake sub group- 0.361 

± 0.022. Least surface roughness was seen in egg shell sub group in both the 

groups. ANOVA test was applied to compare the surface roughness among the 

sub groups. ANOVA test showed statistically significant difference between all 

the sub groups in both Heat cure acrylic (p=0.001) and Chemical cure acrylic 

(p=0.001). 

 

Table 6: Comparison of the surface roughness among the sub groups using 

ANOVA 

 

Groups Sub groups N Min Max Mean S.D p value 

Heat cure 

acrylic 

Control 15 .258 .336 .296 .024 

0.001* 
Pumice 15 .031 .059 .045 .009 

Polishing cake 15 .080 .180 .138 .025 

Egg shell 15 .029 .058 .043 .009 

Chemical 

cure 

acrylic 

Control 15 .558 .626 .586 .017 

0.001* 
Pumice 15 .056 .081 .068 .008 

Polishing cake 15 .322 .406 .361 .022 

Egg shell 15 .037 .060 .048 .008 
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Table 7 shows inter subgroup comparison of the surface roughness using post 

hoc Bonferroni test. Statistically significant difference was seen between all the 

groups in chemical cured acrylic group whereas, pumice and egg shell showed 

no statistically significant difference with respect to surface roughness in heat 

cured acrylic group (p=1.00). 

 

Table 7: Inter subgroup comparison of the surface roughness using Post 

Hoc Bonferroni Test 

 

Comparison 

Groups 

Heat cure 

 acrylic 

         Chemical cure  

        acrylic 

Mean 

diff 

p 

value 

Mean 

diff 

p 

value 

Control V/s  

Pumice 
.251      .001* .5174     .001* 

Control V/s 

Polishing cake 
.158     .001* .224     .001* 

Control V/s  

Egg shell 
.253     .001* .537     .001* 

Pumice V/s 

Polishing cake 
-.0931     .001* -.292      .001* 

Pumice V/s  

Egg shell 
.002     1.000 .020      .003* 

Polishing cake V/s 

Egg shell 
.0951     .001* .313      .001* 

 

*significant 

 

 

Table 8 shows the comparison of the surface roughness between the groups. 

Control, pumice, polishing cake showed statistically significant difference 

between heat and chemical cure acrylic, whereas, egg shell abrasive polishing 

showed no statistically significant difference between the two groups (p=0.108). 

 

 



                                                                                                                                          Results  

28 

 

Table 8: Comparison of the heat and chemical cure acrylic within the sub 

groups using Independent Sample T test 
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Heat cure
acrylic

Chemical cure
acrylic

Sub 

groups 
Groups N Min Max Mean S.D 

Mean 

diff 

p 

value 

Control 

Heat cure 

acrylic 
15 0.258 0.336 0.296 0.024 

-0.289 0.001* Chemical 

cure 

acrylic 

15 0.558 0.626 0.586 0.017 

Pumice 

Heat cure 

acrylic 
15 0.031 0.059 0.045 0.009 

-

0.0234 
0.001* Chemical 

cure 

acrylic 

15 0.056 0.081 0.068 0.008 

Polishing 

Cake 

Heat cure 

acrylic 
15 0.08 0.18 0.138 0.025 

-

0.2228 
0.001* Chemical 

cure 

acrylic 

15 0.322 0.406 0.361 0.022 

Egg Shell 

Heat cure 

acrylic 
15 0.029 0.058 0.043 0.009 

-0.004 0.108 Chemical 

cure 

acrylic 

15 0.037 0.06 0.048 0.008 
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DISCUSSION 

            

Tooth loss can be caused by several factors, such as caries, periodontal disease, and 

trauma. Prosthetic rehabilitation aims to improve masticatory function, esthetics and 

speech. The introduction of polymethyl methacrylate was an important turning point 

in prosthetic dentistry. It is most commonly used for the fabrication of bases of 

removable partial dentures, complete dentures, the tooth-supported or implant-

retained over dentures etc. Polymethyl methacrylate resin has been widely used as a 

denture base material due to its desirable properties of excellent aesthetics, low water 

sorption and solubility, relative lack of toxicity, ability to repair, and simple processing 

techniques.  

 

Hygiene maintenance of dental tissues and dentures is a significant challenge for 

dentistry. The surface finish of the denture base resin plays a role in bacterial growth 

which in turn affects the health of tissues contacting the denture base. The surface 

properties of any denture base material is of particular concern as studies of denture 

base materials have shown a direct link between surface roughness, the accumulation 

of plaque and the adherence of Candida albicans.25,26 Some in vivo studies have 

suggested a threshold level of surface roughness (Ra = 0.2 mm) below which no 

further reduction in plaque accumulation could be expected.27,28  An increase in 

roughness of surface beyond this borderline level, however, resulted in a simultaneous 

increase in plaque accumulation.27,28 

 

Quirynen et al. 29 reported that significant bacterial accumulation and colonization 

would occur if the surface roughness of a denture base is more than 2μm. Based on 

this study, the surface roughness of dental prostheses should not exceed 2μm. So, this 

threshold limit is considered as a basis to use an abrasive material to finish and polish 

the dentures. 

Most commonly yeasts of the genus Candida are present in plaque of denture 

bases.30,31 As indicated by several studies, Candida species are not the only 

microorganisms responsible for pathogenicity of denture plaque, various other 

pathogens have also been found to grow in denture plaque.31,32 Several authors have 

reported an increased adhesion of both Candida albicans 33,34 and Streptococcus 
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oralis35 to rough acrylic resin surfaces. Studies have shown that, in denture related 

stomatitis there was mainly an increased presence of Candida species.36 So, the 

removable partial or complete prosthesis must be highly polished before being 

inserting into the patient's oral cavity. 

 

The surface roughness of dental materials including acrylic denture base materials is 

influenced by either mechanical or chemical polishing techniques. Dental appliances 

can be polished through either mechanical or chemical polishing methods. For the 

fabrication of removable denture prosthesis, mostly polishing is done by mechanical 

methods.1,37 In mechanical polishing, the surfaces are abraded by mechanical action 

and irregularities are progressively reduced until a smooth polished surface is attained. 

In chemical polishing method, the polishing agent penetrates through the surface of 

the denture prosthesis that results in breaking of the secondary bonds between the 

polymer chains, and finally promotes the plasticizing effect of acrylic resin surface 38. 

Various studies also suggested that mechanical polishing produces significantly 

smoother surfaces on acrylic dentures compared to chemical polishing.38So, 

mechanical polishing is considered to be a better method, and was chosen for this 

study 

Pumice is one of the commonest fine dental abrasive used in dentistry, especially for 

prosthesis polishing.11 It is used as a polishing agent on harder materials depending 

upon its particle size.40 The pumice slurry is ideal to use as it reduces the generation 

of heat. The production of temperature may cause warpage to the non-metallic 

materials, and also wears away the brush. The wet pumice slurry keeps the area to be 

polished well covered with pumice and prevents denture slippage from the hand of the 

operator by the motion of the brush.41 One of the disadvantage of pumice is that it is 

not readily available in the form that can be used for polishing. It has to be processed 

prior to usage as a polishing powder. Unprocessed pumice is not useful for polishing 

purpose. 

On the other hand, naturally available abrasives are widely used for polishing purpose 

in industries. Powdered eggshells are being used in manufacturing of abrasive paper, 

abrading wheels, bands, disks and also in cosmetics
2
. Egg shells being cheap, 

abundantly available and renewable makes it a valuable waste material, one that can 

be used for various dental applications.3 The eggshell powder is composed of 
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approximately 98.2, 0.9, 0.9% Calcium carbonate, Magnesium and Phosphorous 

(phosphate) respectively. Eggshell powder abrasive material consists of calcite, 

graphite tracers and thenardite.3 They increase the abrasion rate and hence smoothness 

of dentures. The hydrophilic nature of calcite (CaCO3) and sodium sulphate coating 

present in the egg shells helps it to become an instant slurry with water & enhances 

the abrasive property.3,17 

 

However, no substantial literature is available on the effects of natural abrasives i.e. 

eggshell powder on the surface roughness of acrylic dentures. According to Radford 

et al42 of all the restorative materials available, acrylic resins has been less frequently 

investigated for  surface roughness, effects of polishing, bacterial adhesion, and plaque 

formation compared to other dental materials. Hence, this study was designed to 

evaluate the effect of naturally available eggshell abrasives on the surface roughness 

of denture bases in comparison to pumice abrasive and polishing cake. 

 

The study evaluated the effect of denture abrasives on surface roughness of heat cured 

and chemically cured acrylic resins. A total of 120 samples (65×10×2.5 mm), 60 each 

of heat cured and chemical cured samples were fabricated. Finishing of samples was 

carried out using fine tungsten carbide bur and 100 grit sand paper. Heat cured samples 

were numbered from 1 to 61 on rough surface and chemically cured samples were 

numbered from 61 to 120 and the samples were randomly distributed into 4 groups 

randomly for polishing.  15 specimen samples in the 2 groups each were polished using 

a rag wheel felt cone for 15sec at the rate of 2800 rpm with pumice abrasive, polishing 

cake and egg shell abrasive respectively. 15 samples in both the groups were 

unpolished and served as control. Surface roughness of all the samples was determined 

using a contact profilometer.  

 

The data obtained was subjected to statistical analysis using Shapiro-Wilk test to 

determine if it was a normal distribution. It was found that the values followed a 

normal distribution and were further analysed using parametric tests.  

The results demonstrated that the mean surface roughness of heat cured acrylic samples 

of control group, pumice group, polishing cake, egg shell group were 0.296, 0.045, 

0.138, 0.043 respectively. The mean surface roughness of chemically cured acrylic 
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samples of control group, pumice group, polishing cake, egg shell group were 0.586, 

0.068, 0.361, 0.048 respectively.       

The statistical analysis using ANOVA test was applied to compare the surface 

roughness among the sub groups. ANOVA test showed statistically significant 

difference between all the sub groups in both heat cure acrylic (p=0.001) and chemical 

cure acrylic (p=0.001). In heat cure acrylic group, mean surface roughness was higher 

for control subgroup-0.296 ± 0.024 followed by polishing cake sub group- 0.138 ± 

0.025. Similarly, in chemical cure acrylic group, surface roughness was higher for 

control sub group- 0.586 ± 0.017 followed by polishing cake sub group- 0.361 ± 0.022. 

Least surface roughness was seen in egg shell sub group in both the groups. This may 

be due to the inherent nature of hydrophilic eggshell powder that forms a slurry easily 

and is better at polishing compared to pumice slurry or polishing cake.  

Using Post Hoc Bonferroni test, the inter subgroup comparison of the surface 

roughness was done. There was a statistically significant difference in the surface 

roughness between all the groups in chemical cure acrylic group whereas, pumice and 

egg shell showed no statistically significant difference with respect to surface 

roughness in heat cure acrylic group (p=1.00). The comparison of the surface 

roughness between the groups of heat cure acrylic and chemical cure acrylic within 

the sub groups was done using Independent Sample T test. Control, pumice, polishing 

cake showed statistically significant difference between heat and chemical cure 

acrylic, whereas, egg shell showed no statistically significant difference between the 

two groups (p=0.108). 

Studies have showed that chemically cured resins exhibited higher surface roughness 

compared to the heat cured resins.39 An SEM study on the effect of polishing 

techniques on surface roughness of acrylic resins surfaces, revealed greater porosity 

of chemically polymerizing resin surfaces to begin with when compared to heat cured 

resins. Polishing with any kind of polishing agent brings about a marked change in the 

surface roughness of chemically cured resins. This might be the reason for a 

statistically significant change in the surface roughness of chemically cured resin when 

compared to heat cured resin.    
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The results of this study are in agreement with Stanley et al., who suggested that 

eggshell abrasive powder provides smoother surfaces on denture base acrylic resin 

than pumice.17  
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CONCLUSION 

The study was conducted to evaluate the effect of denture abrasives on the 

surface roughness of heat cured and chemically cured denture base materials. 

Acrylic samples were prepared, finished with 100grit sandpaper and polished 

with pumice, polishing cake and egg shell powder. Surface roughness was 

estimated using contact profilometer. Both heat cured acrylic samples and 

chemically cured acrylic samples showed statistically significant difference 

between all the sub groups, whereas least surface roughness was seen in egg 

shell powder in both the groups.  

When compared between subgroups, all the groups in chemically cured acrylic 

showed significant difference, but there was no statistically significant 

difference seen between pumice and eggshell powder in heat cured acrylic resin.  

When compared within the sub groups between the groups of heat cure acrylic 

and chemical cure acrylic; control, pumice, polishing cake showed statistically 

significant difference between heat and chemical cure acrylic. Whereas, egg 

shell showed no statistically significant difference between the two groups. 

The mean surface roughness of eggshell powder and pumice are within the 

threshold limits of surface roughness values i.e. 0.2µm, whereas the control 

group and chemical cured samples polished with polishing cake are above the 

threshold of surface roughness. 

It can be concluded that eggshell abrasive shows potential as a dental abrasive 

agent, as it is a material that is easily available and economical. This use of 

eggshells can be explored.  
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SUMMARY 

The present study evaluated the surface roughness of finished heat and chemical 

cure acrylic, when polished with polishing cake, pumice or egg shell abrasive 

powder. 

A total of 120 samples were fabricated, 60 of heat cured acrylic resin and 60 of 

chemically cured acrylic resin. The samples of 65 x 10 x 2.5 mm were 

fabricated, trimmed with fine grade tungsten carbide bur, finished with 100 grit 

sand paper and divided into four subgroups of 15 samples each. Commercially 

available pumice and polishing cake were used as abrasives. Eggshells 

collected from various food outlets were washed and disinfected by storing 

them for 6 hours in a diluted solution of household sodium hypochlorite. They 

were vacuum dried for 6 to 9 minutes at 250 C and crushed to a powder using 

a blender, then the powder and sieved to achieve particle size of 0.5µm. 

 15 specimen of each group were polished using a rag wheel felt cone for 15sec 

at the rate of 2800 rpm with pumice abrasive, polishing cake and egg shell 

abrasive respectively. 

The surface roughness (Ra - µm) was determined by contact profilometer 

(Mitutoyo SJ-210, Mitutoyo Corporation, Tokyo, Japan) in control and test 

samples. 

The samples showed statistically significant difference in surface roughness 

between all the sub groups in each group. When compared between subgroups, 

all the groups in chemically cured acrylic showed significant difference, but 

there was no statistically significant difference seen between pumice and 

eggshell powder in heat cured acrylic resin. When compared within the sub 

groups between the groups of heat cure acrylic and chemical cure acrylic; 

control, pumice, polishing cake showed statistically significant difference 

between heat and chemical cure acrylic. Whereas, egg shell showed no 

statistically significant difference between the two groups. 

The mean surface roughness of eggshell powder and pumice are within the 

threshold limits of surface roughness values i.e. 0.2µm, whereas the control 
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group and chemical cured samples polished with polishing cake are above the 

threshold of surface roughness. 

Further studies are required to study all the effects of naturally available 

abrasives like residual powder on polished surfaces causing oral effects and 

ethical conflicts etc. 
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