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Composites are playing an important role in aesthetic dentistry and it is essential to have in depth knowledge of them.
Indirect composite is now being rapidly developed. Indirect composite helps us to overcome the drawbacks of direct
composite like polymerisation stresses. Indirect composite have better bonding and are having unlimited working time.
Nearly half of the population were aware of the characteristics of indirect composite. Nearly half of the population were
aware of the composite blanks and use of them in denture characterisation. Most of them were aware of modeling liquid
also which helps in avoiding stickiness of composite and helps in color maintenance. Nearly half of the population
were not aware of the use of indirect composite to repair or even characterise the ceramics. Indirect composite have
better physical and mechanical properties which makes them more stronger than direct composites.Nearly 44% of our
population were only aware of the strength while most of them were not sure about it.Still we need to make most of
them aware of the material so that it can help in better efficacy and better clinical usage of them.

INDIRECT COMPOSITE, CERAMICS REPAIR, BONDING METHODS, CURING PERIOD, STRENGTH,
POLYMERISATION STRESS.

see good results.Composites also serve as alternatives
to other restorative materials especially in the aspect

Aesthetic dentistry is evolving rapidly now. Composites
are playing an important role in aesthetic potential
during restoration. They provide a stable and pleasant
result. With simple layering technique it is possible to
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of aesthetics as they are available in different shades to
resemble the teeth in a natural manner. Composite resin
are aesthetic alternatives for amalgam restorations. They
are also being used in posterior teeth now. There are two
composites that are direct and indirect composite (Azeem
and Sureshbabu, 2018). The use of direct composite has
been limited in posterior teeth due to polymerization
stresses(Mandikos et al., 2001) . The composite material
is condensed in increments into cavity and light cured
for 40 sec for each surface(Fuhrer, 1997). More recently
the use of indirect composite is having a different method
of processing.
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The first method includes curing the chamber without
oxygen, second includes curing at a slow rate,
third method involves introducing heat and light
simultaneously into the chamber. In indirect composite
the polymerisation level is higher therefore it is superior
to direct composite (Bortolotto et al., 2013). They are
cured for longer times with high level and depth of
cures when compared to direct composites. They are
cured outside the mouth and capable of delivering
high levels and intensities of energy(Reinhardt, Boyer
and Stephens, 1994; Suzuki et al., 2002). Composites
are generally preferred over other restorative materials
due to many of their properties such as better bonding
, used in conservative preparations , offer virtually
unlimited working time(Alavi and Kianimanesh, 2002).
Indirect composites are also used to fill the teeth cavities
and fill gaps between the teeth. They can also reshape
the teeth. They can also prepare veneers and adhesive
bridges(Leinfelder, 2005).

Restoration done in the way of indirect technique can
optimise the marginal integrity. They also have better
marginal adaptation which can decrease the incidence
of secondary caries(Soares et al., 2005; Angerame et al.,
2012). Due to their ability of providing excellent marginal
integrity there is a substantial increase in wear resistance
(Bartlett and Sundaram, 2006; Rocca et al., 2012). Indirect
composite have improved physical properties and have
a wide variety of tooth coloured restorative materials
with high strength(Souza et al., 2010). Indirect composite
wear out soon when compared to amalgam and other
restorative materials and they last for a period of 5 years
which is a less duration when compared to lifespan of
amalgam.This study is of utmost importance now as
we progress and advance in prosthetic dentistry. It is
important to study about their methods of bonding, their
advantages and disadvantages, along with their lifespan
and their uses in prosthetic dentistry.

Previously our department has published extensive
research on various aspects of prosthetic dentistry
((Ashok et al., 2014; Venugopalan et al., 2014; Ashok
and Suvitha, 2016; Ganapathy et al., 2016; Selvan and
Ganapathy, 2016; Subasree and Murthykumar, 2016;
Vijayalakshmi and Ganapathy, 2016; Ajay et al., 2017,
Ganapathy, Kannan and Venugopalan, 2017; Jyothi et
al., 2017; Ranganathan, Ganapathy and Jain, 2017; Ariga
et al., 2018; Basha, Ganapathy and Venugopalan, 2018;
Kannan and Venugopalan, 2018; Duraisamy et al., 2019)
. This vast research experience has inspired us to research
about the knowledge of indirect composite. Aim of this
study helps us to have a better understanding regarding
the properties and uses of indirect composite.

MATERIAL AND METHODS

This study was conducted to dentists and dental students
. Sample size was around 70 using the G power software.
Questionnaire was prepared and disseminated using
the google forms online response collection software.
The questionnaire was validated by 5 prosthodontist
lecturers. Simple random sampling method was used. The
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independent variable was gender while the dependent
variable was knowledge in indirect composite.SPSS
statistical software was used for data analysis. The
statistical test used was the chi-square test.

RESULTS AND DISCUSSION

Responses were collected and analysed. From figure I
we can observe that 34.29% were aware that composite
is being used to repair ceramics or even characterise
them. From figure Il we can see that nearly half of the
population 48.57% were aware of composite blanks
while the remaining were oblivious to the fact.From
figure Il , we can see that nearly 42.86% were aware of
the methods of bonding of composite to ceramic. From
figure IV we can see that nearly 61.43% that is more than
half of the population were aware of indirect composite
being used in denture characterization. From figure V
we can observe that more than half of the population
that is 57.14% was aware of the use of modeling liquid.
From figure VI we can see that 44.29% were aware of
the fact that indirect composite exert more strength when
compared to direct composite. From figure VII it is shown
that 70% of the population have known the fact that
polyvinyl siloxane is used as die material for chair side
work. From figure VIlIwe can see that 51.43% which is
nearly half of the population were aware of the proper
polishing protocol for indirect composites.

Figure 1: awareness of composite being used to repair
ceramics or even characterize them. Nearly 34.29% of
the population is aware of it while 54.299% are not aware.
11.43% were not sure about it.

Figure 2: awareness of composite blanks. This chart shows
that nearly 48.57% of the population were aware of it
while nearly21.43% were not aware and 30% were not
sure.
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Figure 3: awareness of method of bonding of composite
to ceramic. This chart shows that nearly 42.86% of the
population was aware of it while 27.14% were not aware
of it and 30% were not sure about it.
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Figure 4: awareness of indirect composite used in denture
characterization. This chart shows that nearly 61.43%
of the population were aware of it while 20% were not
aware of it and 18.57% were not confident about the use
of indirect composite for denture characterisation.

Figure 5: awareness of modeling liquid. This chart shows
that nearly 57.14% were aware which is more than half
of the population while 20% were not aware of it and
22.86% were not sure about modeling liquid in indirect
composite.

As we make progress in the field of prosthetic dentistry
it is important to have in-depth knowledge regarding
the restorative material used. Indirect composite is
paving their way in prosthetic dentistry which makes
it necessary to know about them. Some studies show
that indirect composite have high marginal integrity
which makes them less susceptible to secondary caries.
But some studies contra indicate the results by stating
that the marginal gap of direct composites was less
when compared to indirect composite in an in vitro
study (Zarrati and Mahboub, 2010). Pearson correlation
analysis was conducted.Table I shows the values of Chi
square and P values.From figure IX, we can see there is
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no significant correlation between gender and awareness
of indirect composite used to repair ceramics or even
characterize them. From figure X , we can see there is
no significant relation between gender and awareness
of composite blanks. From figure XI, we can see there is
no significant relation between gender and awareness of
method of bonding of composite to ceramic. From figure
XII, we can see there is a significant relation between
gender and awareness of indirect composite in denture
characterisation.

Figure 6: awareness of indirect composite has more
strength than direct composite. This chart shows nearly
44.29% were aware while 10% were not aware and
45.71% were not sure about the strength level of indirect
composite.
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Figure 7: awareness of polyvinyl siloxane as die material
in chair side work. Nearly 70% were aware while 14.29%
were not aware of it and 15.71% were not confident
about it.
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Figure 8: awareness of proper polishing protocol. Nearly
51.43% were aware which is nearly half of the population
while 22.86% were not aware of it and 25.71% were not
confident about it.
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Table 1. This table shows the Chi square and P values obtained

questions options

Repair ceramics Yes
No

Maybe
Composite blanks Yes
No

Maybe
Methods of bonding Yes
No

Maybe
Denture characterisation Yes
No

Maybe
Modeling liquid Yes
No

Maybe
Strength of indirect Yes
composite No

Maybe
Die material Yes
No

Maybe
Polishing protocol Yes
No

Maybe

Figure 9: This bar graph shows the association between
the gender and the people who are aware of composite
being used to repair ceramics or even characterize them.
The X axis shows the gender while the Y axis shows the
responses. The green bar shows the negative responses
while the red bar shows the positive responses and blue bar
shows people who are not sure about indirect composite
being used to repair ceramics. The chi square value is
0.8633 and the P value is 0.64(>0.05). The P value is not
significant. There is no significant relationship between
gender and the people who are aware of composite being
used to repair or characterise ceramics.
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Response | Response Chi P value
by female | by male square
12 12 0.8633 0.64
16 22
3 5
18 16 3.2572 0.1962
5 10
8 13
11 19 1.5669 0.456
10 9
10 11
15 28 6.4232 0.040
9 5
7 6
18 22 3.0605 0.216
4 10
9 7
14 17 1.166 0.558
4 3
13 19
22 27 0.4812 0.786
5 5
7
18 18 1.6041 0.448
10
7 11

Figure 10 : This bar graph shows the correlation between
gender and people aware of composite blanks. The X axis
shows the gender while the Y axis shows the responses.
The green bar shows the negative responses , red bar
shows the positive responses and blue bar shows the
people who are not sure about the composite blanks. Chi
square value is 3.2572 and the P value is 0.1962(>0.05).
The P value is not significant . There is no significant
relationship between gender and people with awareness
of composite blanks.
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Figure 11: This bar shows the correlation between gender
and people who are aware of the methods of bonding for
composite to ceramic. The X axis shows gender while Y
axis shows the responses.The green bar shows the negative
responses and the red bar shows the positive responses.
The blue bar shows that people are not sure about the
methods of bonding for composite to ceramic. The chi
square value is 1.5669 and P value is 0.45683(>0.05).
The P value is not significant so there is no significant
relationship seen.
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Figure 12: This bar shows the correlation between the
gender and people who are aware of the fact that indirect

composites are also used for denture characterization.
The X axis shows the gender while the Y axis shows the
responses. The green bar shows the negative responses and
red bar for positive responses. Blue bar shows that people
are not sure about the fact that indirect composite are used
in denture characterisation. The chi square value is 6.4232
and P value is 0.040(<0.05). The P value is significant and
a significant relationship is seen.
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From figure XIII, we can see there is no significant
relation between gender and awareness of modeling
liquid. From figure XIV, we can see that there is no
significant relation between gender and awareness of
indirect composite having more strength than direct
composite. Form figure XV, we can see that there is no
significant relation between gender and awareness of
polyvinyl siloxane as die material for chair side work.
From figure XVI, we can see that there is no significant
relation between gender and awareness of proper
polishing protocol. This study also showed that indirect
composite depicted no change in marginal gap even
after cementation and thermo cycling. In some previous
studies 43% of dental practitioners use indirect composite
for posterior teeth while 32% for anterior teeth and 2%

Padmaja et al.,

for repair procedures. Modeling liquids are generally
used for color stability of the resin composite which in
our survey nearly 52.9% that is more than half of the
population were not aware.

Figure 13: This bar graph shows the correlation between
the gender and the awareness of modeling liquid being
used. The x axis shows the gender while the Y axis shows
the responses. The green bar shows the negative responses
and red for positive responses while the blue bar shows
that people are not sure of modeling liquid. The chi
square value is 3.0605and P value is 0.216 (>0.05). The
P value is not significant and no significant relationship
is observed.

=

Figure 14: This bar graph shows the correlation between
gender and people aware of the fact that indirect composite
has more strength than direct composite. The X axis shows
the gender and the Y axis shows the responses. The green
bar shows the negative responses while the red bar shows
the positive responses and the blue bar shows people who
are not sure about the strength of indirect composite. The
chi square value is 1.166 and P value is 0.558(>0.05). The
P value is not significant and no significant relationship
is seen.
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Most of the composites are sticky reducing their ease of
handling which is why modeling liquid is being used
in indirect composite (ALShetili and Al-Omari, 2016;
Sedrez-Porto, Miinchow and Brondani, 2016; Araujo
et al.,, 2018; Kutuk et al., 2020). Indirect composites
are said to be more hard which is contraindicated in
certain studies where direct composite exhibit high
flexural strength and hardness on a comparative scale
(Borba, Della Bona and Cecchetti, 2009). Despite the
characteristics in direct and indirect composites we can
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see that even though both are following the method
of incremental build up it is seen that polymerisation
shrinkage is less in indirect composite which makes a bit
more suitable for application in clinical dentistry(Nandini,
2010; Ozakar-Ilday et al., 2013).

Figure 15: This bar graph shows the correlation between
gender and people aware that polyvinylsiloxane is used
as die material for chair side work. The X axis shows the
gender and the Y axis shows the responses. The green
bar depicts the negative responses while the red shows
the positive responses and blue bar shows people who are
not sure about die material as polyvinyl siloxane. The chi
square value is 0.4812and the P value is 0.786(>0.05). The
P value is not significant and no significant relationship
is observed.
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Figure 16: This bar graph shows the correlation between
the gender and people aware of proper polishing protocol.
The X axis shows the gender while the Y axis shows the
responses. The green bar shows the negative responses and
red bar shows the positive responses while the blue bar
shows the people who are not sure of the proper polishing
protocol to be followed for indirect composite. The chi
square value is 1.6041 and the P value is 0.448(>0.05).
There is no significant P value hence, no significant
relationship is observed.
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CONCLUSION

Aesthetics is playing an important role in modern
dentistry and indirect composite is more aesthetic when
compared to other materials. It is of absolute importance
to have in-depth knowledge of indirect composite to
make better use of them in clinical practice. From this
survey, nearly half of the population only was aware of
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indirect composite which makes the survey even more
important to help in spreading awareness. More seminar,
conference, webinar, panel discussion, workshop is
needed to improve the knowledge.
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