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Abstract
Restoration of decayed primary teeth is important and significant for proper maintenance of child health 
and also for the development of their teeth. The materials preferred for restoration are composite, glass 
ionomer, compomer, resin modified glass ionomer cement, stainless steel crown. Therefore it is important 
to have knowledge about materials and its uses which makes the durability of restoration longer. The aim 
of the study is to assess the knowledge and awareness of various dental biomaterials used in pediatric 
patients among the undergraduate dental students. A questionnaire of 12 questions based on different dental 
biomaterials used in pediatric patients was prepared and it responded by 140 students. Data was collected 
and with the help of SPSS software data was analysed. Only 9% of students were aware that pit and fissure 
sealants are bound to tooth surface by both chemical and mechanical bonding. Only 33% opted correctly 
that stainless steel crowns are semi permanent restorations. Amalgam was the most used restorative material 
in primary molar by both the male and female students. The material of choice for restoring primary molars 
with proximal caries and in multi surface carious lesions is glass ionomer cement. The students considered 
ease of manipulation and durability of the restorative material while selecting it for use in pediatric cases. 
Within the limitations of this survey, it can be concluded that the participants have an average level of 
knowledge about various dental biomaterials used in pediatric patients. 
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Type of the Manuscript- Survey 

Introduction

Pediatric dentistry is related to considering the 
child’s feeling, to gain the child’s confidence and 
cooperation to perform the desired treatment in a kind 
manner. Pediatric dentists promote dental health for 
children as well as serve as educational resources for the 
parents. It plays an important role in promoting a child’s 
future dental health by stimulating the attitude and 
behaviour regarding dental care.1 Children and young 
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adults usually are more prone to develop deep carious 
lesions due to the poor oral hygiene and maintenance. 
These carious lesions must be treated early to prevent 
pulpal involvement in these teeth. Despite the modern 
advances in prevention of dental caries and increased 
understanding of the importance of maintaining the 
natural dentition yet still many teeth are lost prematurely. 
The preservation of primary tooth until the eruption of 
the permanent successor is very important in maintaining 
the integrity of the arch length and form. Pulpotomy and 
pulpectomy are the standard methods of pulp therapy for 
the treatment of carious tooth, which pulpally involved 
in various primary teeth, it is done to stop premature 
exfoliation and the main objective is total elimination of 
all the microorganisms from the canal and prevention of 
re-infection.2,3 

One of the main challenging aspects for a pediatric 
dentist is endodontic treatment in primary teeth. The 
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key factors for successful endodontic treatment in 
primary teeth are diagnosis of pulp pathology and 
deciding the correct treatment plan. Other factors 
such as instrumentation technique, working length 
determination, obturating materials, irrigants, root canal 
morphology, root resorption and follow up period plays 
a important role in deciding the endodontic treatment 
is successful or not, so that the primary tooth can be 
saved without any further complications. As many 
times, the treatment done remains incomplete either 
due to the lacking knowledge of the dentist or due to 
an uncooperative child or their parents. So many dental 
practitioners usually prefer to extract the tooth as the 
desired treatment option for the primary pulpal involved 
tooth because of these challenges. But knowing the 
importance of primary teeth in maintaining the arch 
length and prevention of malocclusion we have to keep 
the pulpal involved primary teeth wherever possible and 
that too free from infection.4,5 

Therefore the pulpal therapy depends on whether the 
pulp is vital or non vital. It depends on clinical diagnosis 
of normal pulp, reversible pulpitis, symptomatic and 

asymptomatic irreversible pulpitis or necrotic pulp. 
Meticulous biochemical preparation determines the 
success or outcomes of root canal treatment in permanent 
teeth and the resorble nature and antimicrobial properties 
of the filling materials also determine the success of 
pulpectomy in primary teeth.6,7 The aim of the study 
is to assess the knowledge and awareness of various 
dental biomaterials used in pediatric patients among the 
undergraduate dental students. 

Materialsand Methods

 A cross sectional questionnaire survey was 
conducted to assess the knowledge and awareness of the 
use of biomaterials in pediatric patients with the approval 
of the Institutional Review Board. The questionnaire 
consists of 12 questions, which were distributed among 
undergraduate dental students of 3rd, 4th and 5th year. 
The questionnaire shared on the online survey platform 
was responded to by 140 students. Following this data 
entry, verification, validation in standard computer 
software was done in SPSS to interpret the results. Chi 
Square analysis was performed. P value less than 0.05 
was considered to be statistically significant. 

 Results and Discussion 

TABLE 1: Percentage distribution of responses to questions on knowledge level about restorative 
materials. 

Questions Responses

What is the most important 
factor we consider to select 
the restorative material for 
posterior teeth in primary 

dentition?

49% - Easy 
manipulation 

and durability of 
material 

22% - Patient age and 
cooperation of child

9% - Cavity 
shape, size

20% - All of the 
above 

Pit and fissure sealants are 
bound to surface by?

37% - Adhesive 
bond

30% - Mechanical 
retention

23% - Chemical 
bond

9% - Chemical 
and mechanical 

bond

Main reason for use of 
tooth coloured material for 

posterior primary teeth.

42% - Fluoride 
release

25% - Longevity as 
good as amalgam

23% - Aesthetic 
superior to 
amalgam 

10% - Tooth does 
not need pulp 

therapy

The longevity of 
conventional GIC in primary 

molar is mostly?
33% - 3yrs 26% - 2yrs 24% - 10 yrs 16% - 5 yrs
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Primary function of MTA 
is ?

36% - Pulpotomy 
use

35% - Root canal 
obturation material in 

primary teeth

15% - Root 
canal irrigant

13% 
-Apexification 
in immature 
traumatised 

pulpless tooth

Stainless steel crown is a ? 35% - Temporary 
restoration 

33% - Semi Permanent 
restoration

13% -Permanent 
restoration 17% - None of the 

above

TABLE 2: Percentage distribution of responses to questions on preferences of usage of restorative 
materials. 

Questions
Responses

Restoring proximal 
lesion in primary 
molars is better 

with?

46% - Resin modified 
glass ionomer cement 

27% - Conventional glass 
ionomer cement 18% - Composite 

10% - Amalgam

Which of the 
following materials 

is referred to as 
‘smart material’?

40% - Flowable 
composites

37% - Amorphous 
calcium phosphate

23% - Packable 
composites    -  

Which of the 
following materials 

is the most ideal 
for indirect pulp 

capping?

36% - Zinc oxide 
powder 30% - Calcium hydroxide 25% - Zinc oxide 

eugenol cement

8% - Zinc 
oxyphosphate 

cement

Which is the most 
ideal root canal 

filling for primary 
teeth?

34% - Ferric sulphate 30% - Zinc oxide 
eugenol

21% - Calcium 
hydroxide iodine 

mixture

13% - Gutta- 
percha

Which restorative 
material do you use 
most frequently in 

primary molar?

45% - Amalgam 29% - Composite 15% - Glass ionomer 
cement 

10% - Compomer

Material of choice 
for restoring primary 

molars with multi 
surface carious 

lesion?

36% - Glass ionomer 
cement, 32% - Amalgam 21% - Stainless steel 

crown
11% - Composite

CTABLE 1: Percentage distribution of responses to questions on knowledge level about restorative 
materials. 
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Figure 1: Bar chart represents the association between gender of students and most frequently used 
restorative material in primary molar. X-axis represents gender and Y-axis represents the count. Amalgam 
was the most used restorative material in primary molar by both the male and female students. P value = 

0.897( > 0.05), hence not statistically significant. 

 

Figure 2: Bar chart represents the association between gender and important factors to consider in selecting 
the material for posterior teeth in primary dentition. X-axis represents gender and Y-axis represents the 

count. Most important factor considered was easy manipulation and durability of the material for posterior 
teeth in primary dentition by both the male and female students. P value = 0.144 (> 0.05), hence not 

statistically significant. 
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Figure 3: Bar chart represents the association between gender and reason for use of tooth coloured material 
for posterior primary teeth. X-axis represents gender and Y-axis represents the count. Fluoride release was 
the most common reason for use of tooth coloured material in posterior primary teeth by both the male and 

female students. P value = 0.837(>0.05), hence not statistically significant. 

 
Figure 4: Bar chart represents the association between gender and restorative material used for proximal 
lesion in primary molars. X-axis represents gender and Y-axis represents the count. GIC was most often 

used for restoring the proximal lesion in primary molars by both the male and female students. Chi square 
analysis, P value = 0.415(>0.05), hence not statistically significant. 
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Figure 5: Bar chart represents the association between gender and material used for restoring primary 

molars with multi surface carious lesion. X-axis represents gender and Y-axis represents the count. GIC was 
the most used material for restoring primary molars with multi surface carious lesions by both the male and 

female students. P value = 0.901 (>0.05), hence not statistically significant. 

 The questionnaire was shared online and it was 
responded by 140 students. First set of 6 questions dealt 
with the knowledge level about the dental restorative 
materials. The results of the study have revealed that for 
the question about the important factors to be considered 
for selecting restorative material for posterior teeth in 
primary dentition about 49% of students chose easy 
manipulation and durability of material, 22% chose 
patient age and cooperation of child, 9% chose cavity 
shape, size and about 20% selected that all the above 
factors influence the material selection (Table 1). Only 
9% of students were aware that pit and fissure sealants are 
bound to tooth surface by both chemical and mechanical 
bonding. For the reasons for the use of tooth coloured 
material in posterior primary teeth 42% chose fluoride 
release, 25% chose longevity as good as amalgam, 23% 
chose aesthetic superior to amalgam and 10% chose 
tooth does not need pulp therapy. 33% of students 
selected that 3 years is the longevity of conventional 
glass ionomer cement restorative material in primary 
molar, 26% selected 2 years, 24% opted for 10 years and 
16% for 5 years (Table 1). 

Only 33% opted correctly that stainless steel crowns 
are semi permanent restorations, whereas 35% think that 
they are temporary restoration, 13% chose permanent 
restoration option and 17% of study population selected 

none of the above. Primary function of mineral trioxide 
aggregate (MTA) is pulpotomy for 36% of study 
population, root canal obturation material in primary 
teeth for 35%, 15% opted as root canal irrigant and 
13% as apexification material in immature traumatised 
pulpless tooth (Table 1). 

Second set of 6 questions dealt with the preferences 
or the restorative materials of choice for various carious 
lesions, in which for restoring proximal lesion in 
primary molars about 46% opted for resin modified glass 
ionomer cement, 27% for glass ionomer cement, 18% 
for composite and only 10% chose amalgam. Among 
the total population the most used restorative material 
in primary molar was amalgam as 45% students selected 
it , 29% opted for composite, 15% for glass ionomer 
cement and remaining 10% for compomer (Table 2). 

Material of choice for restoring primary molars with 
multi surface carious lesion is glass ionomer cement 
as 36% opted for it. 32% opted for amalgam, 21% for 
stainless steel crown and remaining 11% for composite. 
Only 37% selected correctly that the amorphous calcium 
phosphate is a smart restorative material. Only 30% 
selected calcium hydroxide as the most ideal material 
for indirect pulp capping. 30% selected zinc oxide 
eugenol as ideal root canal filling for primary teeth and 
21% opted for calcium hydroxide-iodine mixture and 
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remaining 13% opted gutta - percha (Table 2). 

The factors guiding the choice in pediatric 
restorations are age of the child, caries risk cooperation 
of the child, type of the tooth and type of material used. 
This is to ensure appropriate care within each materials 
limits because each restorative material has its advantages 
and disadvantages.8 Also the cavity should be sealed 
so that further tooth destruction does not happen and it 
renders the tooth and tooth-restoration interface caries 
resistant. In a clinical scenario, the material selected for 
the procedure must survive in the extreme environment 
of the mouth for the period in which it is placed to be 
effective.9,10

Amalgam was the most used restorative material 
in primary molar by both the male and female students 
(Figure 1). Most important factor considered was easy 
manipulation and durability of the restorative material 
for posterior teeth in primary dentition by both the 
male and female students (Figure 2). Fluoride release 
was the most common reason for use of tooth coloured 
material in posterior primary teeth by both the male and 
female students (Figure 3). GIC was most often used 
for restoring the proximal lesion in primary molars by 
both the male and female students (Figure 4). GIC was 
the most used material for restoring primary molars 
with multi surface carious lesions by both the male and 
female students (Figure 5). However, all the associations 
were not statistically significant. 

Glass ionomer cement is the restorative material 
which is made from calcium, strontium aluminosilicate 
glass powder combined with a water-soluble polymer. 
The components are mixed together which undergoes 
a setting reaction involving neutralization of the acid 
groups by the powdered solid glass base.11 It has the 
property to stick with the tooth structure because it 
possesses the identical properties that will adhere to 
the encompassing enamel and dentin. It is used in 
Class I, II and V restorations.12,13 Composite resin, 
the tooth colored material have completely replaced 
silicate cement and acrylic.14 It is used for pit and 
fissure caries, occlusal surface caries extending into the 
dentin, Class II restorations in primary teeth, Class III, 
IV and V restorations in primary and permanent teeth, 
strip crowns in primary and permanent dentition.15,16,17 
Composite resins are the most preferred dental materials 

for anterior and posterior teeth. They have an important 
role in aesthetic and restorative dentistry. Paramount 
importance of composite resins is because they have 
an optical appearance, glossy surface and better colour 
stability. Different types of composite resins are 
conventional (Packable), flowable(Bulkfill), microfill, 
hybrid and fluoride releasing composites.18 Resin-based 
composites are an integral component of contemporary 
pediatric restorative dentistry.19,20 They can be utilized 
effectively for preventive resin restorations, moderate 
Class II restorations, Class III restorations, Class IV 
restorations, Class V restorations and strip crowns.21,22,23 
It has greater ability to seal the margin, which can help 
to prevent postoperative sensitivity and secondary 
caries.24,25 The future scope is to create awareness 
among dental students regarding new and improved 
restorative materials, with better knowledge about the 
complex caries process and its prevention. 

Conclusion 

Within the limitations of this survey, it can be 
concluded that the participants have an average level 
of knowledge about various dental biomaterials used in 
pediatric patients. The material of choice for restoring 
primary molars with proximal caries and in multi 
surface carious lesions is glass ionomer cement. The 
students considered ease of manipulation and durability 
of the restorative material while selecting it for use in 
pediatric cases. Many new developments have occurred 
in restorative dentistry, one should develop a clear 
cut understanding of the unique features, strengths, 
weaknesses and requirements of each material available, 
which helps to use the right material in the right clinical 
situation. 
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