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Abstract
Background-Tooth polishing act as smoothening the tooth surfaces to make it glossy and lustrous.

Aim- The study was conducted to evaluate and compare the efficacy of two different polishing systems on enamel surface roughness 
by an optical profilometer (quantitative analysis)

Methodology- Total 60 freshly extracted teeth from healthy adults were selected and stored at room temperature in artificial 
saliva. All the teeth were cleaned using ultrasonic scaler and crown portion of each tooth was cut at CEJ. Tooth sections were 
randomly categorized into 2 groups and their pre and post polishing values were measured. Group I included the tooth sections 
polished using traditional air polisher with sodium bicarbonate powder and the values were measured with the help of prophy-
jet. Group II included tooth sections polished using the aqua care handpiece with sodium bicarbonate powder. The quantitative 
analysis was done using an optical profilometer and qualitative analysis using a scanning electron microscope to check the 
surface roughness. Then the samples were mounted on metal stage and pin-point light of optical profilometer was focused on the 
middle 3rd of the crown and examined 

Result- The statistical analysis is carried out using paired ‘t’ test. The significant difference was determined in enamel surface 
roughness in the group used aqua care handpiece with sodium bicarbonate powder as compare to the group used traditional air 
polisher with sodium bicarbonate powder.

Conclusion- Aqua care hand piece with sodium bicarbonate powder may be an effective polishing method to reduce the enamel 
surface roughness.

Evaluation And Comparison of Two Different Polishing Systems on Enamel 
Surface Roughness-An in Vitro Study
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Introduction
Tooth polishing is a prophylactic procedure that is carried out to 
smoothen the tooth surface to make it glossy and lustrous. The 
most commonly used polishing materials are rotary rubber cup, 
prophylactic paste and pumice [1]. The abrasive particles used in 
commercial prophylaxis polishing pastes include aluminium ox-
ide (alumina), silicon carbide, aluminium silicate, silicon diox-
ide, carbide compounds, garnet, feldspar, zirconium silicate, zir-

conium oxide, boron, and calcium carbonate [2]. Others include 
the emery, silica, and perlite [3]. The purpose of all these abra-
sive agents is to clean and to make the tooth surfaces smooth, 
thus ensuring minimal accumulation and retention of dental 
plaque and calculus, thereby reducing the incidents of gingival 
disease. Irregularities and roughness are causes of enamel stain-
ing and plaque accumulation5.  Hence post scaling polishing 
procedure is carried out and there are lots of materials that are 
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available in market to achieve the desired results. The question 
here arises about the roughness that still is left over the tooth 
surface after polishing and also the ones caused by the polishing 
agents the most. Despite the emergence of newer advances in 
polishing most Indian dentists still follow the traditional method 
of tooth polishing which is rubber cup and pumice powder [2]. 
which again is time taking and the efficiency as compared to the 
newer alternatives can be questioned, hence to reduce the chair-
side timing an air polisher containg sodium bicarbonate along 
with compressed air and water is used and Aquacare which has 
sodium bicarbonate along with dryair has been used as a new 
device [3].  

Therefore, the aim of the present study was to evaluate and com-
pare the efficacy of two different polishing systems on enamel 
surface roughness by an optical profilometer.

Methodology
Inclusion criteria- 
1. Freshly extracted caries free teeth.
2. Teeth with intact crown structure
3. Teeth surface unaltered by extraction procedure wasting dis-
eases

Exclusion criteria- 
1. Previous history of periodontal treatment within 6 months of 
study.
2. Teeth that had undergone any restorative procedure/ RCT
3. Teeth with any pathologies affecting enamel

Total 60 freshly extracted teeth from healthy adults were select-
ed. The teeth were extracted and stored at room temperature in 
artificial saliva. These teeth were randomly categorized into 2 
groups having 20 teeth in each group. They were cleaned thor-
oughly to remove all debris, tissue tags and calculus from the 
surface with an ultrasonic scaler. The instruments and material 
used in the study were prophyjet with sodium hydroxide bicar-
bonate powder, Aquacare hand piece, quantitative surface rough-

ness measured by optical profilometer. The ultrasonic scaler was 
used at a medium power setting and tip angulation close to zero 
degrees with the tooth. The crown portion at the cementoenamel 
junction of each tooth was cut with a metallic sectioning disc un-
der copious irrigation and then the cut section of the crown was 
focused under the laser pin-point light of the optical profilometer 
on the middle 3rd of the crown to check for the roughness. 

Group 1 included the tooth sections whose pre-polishing values 
were measured and also the post polishing values were measured 
after using traditional air polisher with sodium bicarbonate pow-
der with the help of a prophy-jet and Group 2 included the tooth 
sections whose pre-polishing values were measured and post 
polishing values were measured using a novel equipment which 
is the aqua care handpiece with sodium bicarbonate powder.

The surface roughness was checked using quantitative analysis 
using an optical profilometer and the surface roughness is mea-
sured using the following parameters:

Profilometer measurements include Ra, Rq, Rz, Rmax and Rt  
values and surface graphics. These values are: 

Ra: Arithmetic average of Ra values in roughness profile 
Rq: Geometric average of the deviations occuring in roughness 
profile 
Rz: Average height of peak-to-valley 
Rmax: Maximum roughness depth 
Rt: Roughness depth

Results
The study included total 60 freshly extracted teeth. The statisti-
cal analysis was carried out using paired‘t’ test. Table 1 showed 
the comparison of mean values of pre and post treatment of both 
the groups. Table 2 showed. There was a significant difference 
was found in group II (polishing with aqua care handpiece with 
sodium bicarbonate powder).

Table 1: Mean Values of Group I (Air Polisher) And Group Ii (Aqua Care Polisher)

Mean N Std. Deviation Mean Difference P value
Air polish-
er(G1)

Pre 2.5500 20 .51042 0.75 0.001*
Post 1.8000 20 .61559

Aquacare (G2) Pre 2.7000 20 .47016 0.90 0.001*
Post 1.1000 20 .61559
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Table 2: Aquacare Difference in Values of  Mean Rp, Rv, Rt, Ra, Rq, Rsk, Rkr

Mean N Std. Deviation
Aquacare Pre-Mean 6.460000 20 .1569445 -3.685 0.001*

Post Mean 10.145000 20 .1190975
Pre Rp 2.450000 20 .5462793 1.455 0.001*
Post Rp .994020 20 .2378810
Pre Rv 4.320000 20 1.1335088 0.030 0.925
Post Rv 4.290000 20 .9694817
Pre Rt 6.760000 20 .9944054 1.430 0.001*
Post Rt 5.330000 20 1.0657836
Pre Ra 837.805000 20 88.5686857 291.90 0.001*
Post Ra 545.905000 20 97.1733853
Pre Rq 1.097950 20 .0942998 0.239 0.001*
Post Rq .858140 20 .1646028
Pre Rsk -.995600 20 .6153080 1.246 0.001*
Post Rsk -2.241700 20 1.1369153
Pre Rkr 2.428800 20 2.9933701 -5.494 0.001*
Post Rkr 7.922800 20 3.1214327

Hence statistically significant reduction in surface roughness 
was seen in group 2 (aquacare) than in the group 1 (conventional 
air polisher) showing the least of surface roughness in group 2 
than in group 1( Table 1) , among comparing the Mean Rp, Rv, 
Rt, Ra, Rq, Rsk, Rkr   of the aquacare intra group analysis, it 
was observed that they also showed significantly statistical dif-
ference when compared in terms of pre polishing and post pol-
ishing values.(Table 2).

Discussion
The objective of the study was to evaluate and compare the 
efficacy of two different polishing systems on enamel surface 
roughness by an optical profilometer. In this study, we have 
evaluated the enamel surface roughness by comparing the two 
polishing methods i.e. the polishing using traditional air polisher 
containing sodium bicarbonate powder with compressed air and 
polishing with aqua care handpiece containing sodium bicarbon-
ate powder with dry air. And we found that there was a signifi-
cant difference occurred between group I and group II. 

Today, the most widely used polishing material is rotary rubber 
cup, pumice or prophylaxis paste. This method often creates dis-
appointment in settled colorations, it requires a long time and is 
tiring for the dentist so in order to be able to make the process 
faster and more efficient, the one of the devices developed is the 
air-flow polishing instrument ejecting compressed air, water and 
sodium bicarbonate that have its own advantages and disadvan-
tages.

Air powder polisher used for supragingival plaque removal as 
they reach the inaccessible areas where the rotary devices can-
not reach like furcations, flutings, close root proximities. They 
used slurry of water and sodium bicarbonate under air and water 
pressure. Air powder polisher can also be used with an ultrasonic 
scaler or directly with the air/water connector or separately. Air 

powder polisher has the ability to remove biofilm, without harm-
ing the periodontal soft tissues and the hard tissue structures.

In many studies, it was shown that air-polishing devices became 
time-saving and effective in the application on normal enam-
el surface [6,7]. However, it does not generally lead to surface 
modification and loss of materials to be able to be detected clin-
ically [7,8]. In contrast, spray may occur a significant amount of 
loss of material, if applied directly on root surface or dentin. As 
a rule, it is known that it should be certainly avoided to use these 
devices on dentin and cement [9]. Tissue loss caused by the tech-
nique is depends on application time, powder and water applica-
tion as much as the probe distance and the application surface.

Air abrasion, unlike traditional handpiece and bur technique, 
does not directly contact with tooth structure. This minimally 
invasive approach can help put patients at ease, without the vi-
brations, noise, and heat that often experience with drills.

Aqua care uses technology to deliver a comfortable, quick and 
clean procedure by using a fine stream of AquaSol combined 
with wide range of prophylaxis powder. The multifunctional 
handpiece of Aquacare ensures comfort for both the patient and 
practitioners offering easy manoeuvrability, adjustable speed 
and power and allow the practitioner to focus on the success and 
quality of their treatment. The other uses apart from polishing 
are also said to be Easy and fast treatment of pits and fissures 
with zero discomfort for patient along with Preparation of small 
cavities without the need of local anesthetic,saving discomfort 
and time, Finishing the internal surfaces of large cavities tex-
turing to increase bond strength,  Pain free removal of white 
spot areas in tooth enamel for restoration, Removal and repair of 
composite filling materials.  Effective in removal of cement after 
removal of brackets, treating tooth sensitivity with Sylc bioglass 
powder and improving the tooth whiteness at the same time also 
crown preparation with cementation [10]. 
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In our study, Aqua care handpiece, the new material intended 
to be evaluated by comparing the efficacy was also reduced the 
enamel surface roughness in a statistically significant way. There 
was no sufficient study related to this material. Future studies 
with more critically designed protocols, larger sample size and 
inclusion of various other biochemical and microbiological ex-
amination are necessary to further explore the potential of this 
perspective of periodontal treatment.

Conclusion
Tooth polishing used to be a standard part of a dental cleaning 
appointment. The dentists use it to ablute the teeth so that plaque 
and bacteria which causes gingivitis, periodontitis or cavities do 
not stick to the tooth easily. the dentists and hygienists have var-
ied options regarding the abrasive/polishing agents and type of 
polishers used. They can now use different polishers and abra-
sives based on the patients’ acceptance and condition, thereby 
providing good care by selectively designing the treatment ac-
cording to the patient’s need and with minimum concern about 
the loss of tooth structure. Hence, the present study showed that 
polishing using Aqua care handpiece with sodium bicarbonate 
powder was significantly effective in reducing the enamel sur-
face roughness as compared to the air polisher.
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