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INTRODUCTION

Facial trauma is common nowadays. Sometimes the injury 
is such that it requires removal of the facial bony part. The 
occurrence of pathologies such as cysts and tumors is also 
common.1 Such pathology demands the removal of bony 
components along with the dead and decayed bone. Silicone 
elastomers are the material of choice to replace missing fa-
cial parts.2 The ideal requirement of material for external fa-
cial prosthesis are tear resistance, high tensile strength, ease 
of molding, color stability, water absorption, non-toxic, and 
non-sensitivity to the host tissues.3 

There are numerous materials available for creating maxil-
lofacial prostheses. Silicone is a widely used material and is 
chemically polydimethylsiloxane (PDMS).4 These are of two 
types such as room-temperature-vulcanizing (RTV) silicone 
and heat-temperature-vulcanizing (HTV) silicone based on 

the vulcanizing process used. High temperature vulcanizing 
(HTV) silicones are relatively tougher, stronger, and stiffer 
than RTV materials. There are two major types of RTV sili-
cones such as addition and condensation silicones.5 

Maxillofacial silicone elastomers are greatly affected by 
the presence of intrinsic and extrinsic pigmentation.6 This 
pigmentation helps in making teeth identical to human tis-
sue. Opacifiers such as CeO2, TiO2, and ZnO (nano-oxides) 
make maxillofacial prostheses durable and improve their 
mechanical properties.7 Rai et al. in their study revealed 
that the addition of intrinsic pigment leads to improved 
tear strength in Cosmesil M 511 silicone and Biomed sili-
cone. The present study aimed at assessing the effect of the 
addition of TiO2 nanofiller and intrinsic pigment on tear 
strength of Cosmesil M511 and VST50F silicone elasto-
mers.8
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ABSTRACT
Introduction: There are numerous materials available for creating maxillofacial prostheses. Maxillofacial silicone elastomers 
are greatly affected by the presence of intrinsic and extrinsic pigmentation
Objectives: The study aimed to evaluate the effect of the addition of TiO2 nanofiller and intrinsic pigment on the tear strength of 
Cosmesil M511 and VST50F silicone elastomers.
Materials and Method: It comprised Cosmesil M511 and VST50F silicone elastomers. Each comprised of 20 samples. Each 
elastomers sample was further classified into 2 equal groups of 10 each. One group had no additives (control), C Heat-temper-
ature-vulcanizing HTV for the HTV elastomer and C RTV(room-temperature-vulcanizing) for the RTV silicone elastomers and 
the second group had nanofillers such as TiO2 and intrinsic pigment (experimental, E HTV for the HTV silicone elastomer and E 
RTV for the RTV silicone elastomers). In one part, tear strength and in another part Shore, A hardness was tested. 
Results: The mean tensile strength (kN/m) in C HTV was 11.6± 0.12, in E HTV was 13.5± 0.17, in C RTV was 24.4± 0.13 and 
in E RTV was 27.6± 0.16. The difference was significant (P< 0.05). The mean hardness (Shore A unit) in C HTV was 25.2± 0.13, 
in E HTV was 28.4± 0.19, in C RTV was 27.8± 0.07 and in E RTV was 28.6± 0.14. The difference was significant (P< 0.05). 
Conclusion: Authors found that both tear strength and hardness increased with the addition of nanofillers and intrinsic pigment. 
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MATERIALS & METHODS

This study was done in department of Prosthodontics. It com-
prised of Cosmesil M511 and VST50F silicone elastomers. 

Each comprised of 20 samples. Each elastomers sample was 
further classified into 2 equal groups of 10 each. One group 
had no additives (control, C HTV for the HTV elastomer and 
C RTV for the RTV silicone elastomers and second group 
had nanofillers such as TiO2 and intrinsic pigment (experi-
mental, E HTV for the HTV silicone elastomer and E RTV 
for the RTV silicone elastomers). In one part, tear strength 
and in another part Shore, A hardness was tested. 

A metal mold for the HTV elastomer and an acrylic mold for 
the RTV elastomer was produced. In the type C sample in 
each group tear strength with the universal testing machine 
was measured based on the formula, tear strength = F/D, 
where F is force (kilonewtons) and D is the average thick-
ness (meters). The Shore A hardness value was measured 
with a digital durometer at 4 different areas of the sample. 
The mean was taken as the final reading. Data were analyzed 
statistically using Two-way ANOVA and Tukey test. P-value 
below 0.05 was considered significant.

RESULTS

Table 1, shows that mean tensile strength (kN/m) in C HTV 
was 11.6± 0.12, in E HTV was 13.5± 0.17, in C RTV was 
24.4± 0.13 and in E RTV was 27.6± 0.16. The difference 
was significant (P< 0.05). Table 2, shows that mean hard-
ness (Shore A unit) in C HTV was 25.2± 0.13, in E HTV 
was 28.4± 0.19, in C RTV was 27.8± 0.07 and in E RTV was 
28.6± 0.14. The difference was significant (P< 0.05).

DISCUSSION

Maxillofacial prosthetic materials are used to substitute fa-
cial parts that vanished during disease or trauma.9 Facial de-
fects require artificial maxillofacial prostheses. Silicone rub-
bers are the materials of choice. The average lifetime of such 
prostheses is 1.5–2 years.10 It shows fine and thin boundaries 
that bind with the surrounding facial structures. Moreover, 
it has got high tear strength. Polyzois et al. suggested that a 
high percentage elongation and high tear strength produce 
the most desirable combination.11 The present study aimed 
at assessing the effect of the addition of TiO2 nanofiller and 
intrinsic pigment on tear strength of Cosmesil M511 and 
VST50F silicone elastomers.

In the present study, we compared room-temperature-vul-
canizing (RTV) silicone and heat-temperature-vulcanizing 
(HTV) silicone. It is comprised of Cosmesil M511 and 
VST50F silicone elastomers. Abdul-Ameer compared tear 

strength and hardness of Cosmesil M511 and VST50F sili-
cone and found significant differences in tear strength among 
all tested groups. The tear strength of the study subgroups 
suggestively raised in comparison to the control subgroups 
(P < 0.05). A non-significant difference in Shore A hardness 
between the experimental subgroups of both materials was 
found whereas all tested groups showed significant differ-
ence. 12

It is suggested that the percentages and type of thermal ini-
tiator, the additives, the fillers, the temperature required for 
curing, and the time required for polymerization may affect 
the hardness between the two elastomers. There is a hydro-
gen bond between a chain of PDMS and surface hydroxyl 
groups, resulting in an increase in polymer density and pro-
ducing a stronger and stiffer material. In the present study, 
we observed that Cosmesil M511 silicone elastomers (HTV) 
exhibited low tensile strength as compared to VST50F sili-
cone elastomers (RTV). This may be due to the variation in 
time of curing leading to the differences in polymerization 
and cross-linking. We found that subgroup C HTV exhibited 
lower hardness as compared to subgroup C RTV. This may 
be due to less density of the polymer and hardness because of 
the low degree of polymerization and cross-linking of Cos-
mesil M511 silicone elastomers.

Begum et al. compared tear strength, tensile strength, per-
centage elongation, hardness, and water absorption of Cos-
mesil, Cosmesil high compliance, and Prestige elastomers. 
Results demonstrated that there was significantly higher tear 
strength of osmesil high compliance as compared to other 
materials and tensile strength was also higher than the other 
materials but not statistically significant. For all the mate-
rials, the hardness and percentage elongation were exactly 
similar.13 Prestige elastomer though exhibited higher water 
absorption than the other two materials, but it was not statis-
tically significant.

Shakir and Abdul-Ameer assessed the outcome of adding ti-
tanium oxide (TiO2) nanofillers on the tensile strength, tear 
strength, hardness, and elongation percentage of high-tem-
perature-vulcanized (HTV), room-temperature-vulcanized 
(RTV) VST50F, and Cosmesil M511 maxillofacial silicone 
elastomers. They established that VST50F and Cosmesil 
M511 maxillofacial silicone material’s mechanical proper-
ties were enhanced with the addition of nano-TiO2 concen-
tration. 14

Addition of intrinsic silicone liquid suspension pigment may 
also contribute to the increase in tear strength and hardness 
of the elastomers because the pigments may fully interfere 
with the matrix of the silicone elastomer.15

Mousa et al. evaluated the effect of hot and dry weather on 
the surface roughness and hardness of 4 dissimilar maxillofa-
cial silicone elastomeric materials (MFSEM) and found the 
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least hard MFSEM with Cosmesil M-511. A-2000 showed 
the hardest material and become smoother in weather fol-
lowed by A-2186. 16

The shortcoming of this study is the small sample size. Only 
two elastomers were compared. The inclusion of different 
elastomers could have given different results. 

CONCLUSION

The authors found that both tear strength and hardness in-
creased with the addition of nanofillers and intrinsic pigment. 
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Table 1: Assessment of tear strength 
Groups Variables Mean SD P value

Cosmesil M511 silicone elasto-
mers (HTV)

C HTV 11.6 0.12

0.001
 E HTV 13.5 0.17

VST50F silicone elastomers 
(RTV)

C RTV 24.4 0.13

E RTV 27.6 0.16

Table 2: Assessment of hardness
Groups Variables Mean SD P value

HTV C HTV 25.2 0.13

0.001
E HTV 28.4 0.19

RTV C RTV 27.8 0.07

E RTV 28.6 0.14


