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ABSTRACT

Background: Facial disfigurement can be the result of a congenital anomaly, frauma or tumor surgery, in many cases
the prosthetic rehabilitation is indicated. Maxillofacial prosthetic materials should have desirable and ideal physical,
aesthetic, and biological properties and those properties should be kept for long period of time in order to reach
patient acceptance. Silicone elastomer are the most commonly used material for facial restoration because of its
favorable properties mechanically and physically as the biocompatibility and good elasticity.

Aim of this study: This study aimed to evaluate the effect of addition of Aluminum oxide (Al203) Nano fillers in different
concentrations on tear strength and hardness of VST 50F room temperature vulcanized maxillofacial silicone.
Methods: The Nano AlbOs was added in a concentrations of 0.5%, 1%, 1.5% and 2% by weight to the VST 50F RTV
maxillofacial silicone, the samples were tested for tear strength (ISO 34 -1) and shore A hardness (ISO 7619), the FTIR
was used fo analyze the interaction of the Nano Al.Os with the silicone. The data were analyzed using descriptive and
inferential statistics. One-way ANOVA test was used to test the changing significance.

Results: There was no interaction between the Nano-AlOs and the silicone in the FTIR. The results showed highly
significant increase in tear strength and shore A hardness for the 1% and 1.5% concentration groups when Compared
to control group.

Conclusion: The reinforcement of VST 50F maxillofacial silicone with 1% and 1.5% concentrations of Nano Al.O3
improved some of the mechanical properties of the room temperature vulcanized silicone.
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INTRODUCTION The aim of this study was to evaluate the effect of
The first part of the body that will contact the addition of different concentrations (0.5%,1%,
world is the face, the accepted appearance of the 1.5% and 2%) by weight of Al,05 Nano-fillers on
face is now became mandatory to be accepted in a tear strength and shore A hardness of VST 50F
job, appear in magazine or television and in RTV maxillofacial silicone.

marriage looking. Surgical reconstruction of the

facial defects may not be possible owing to size or MATERIALS AND METHODS

Iocat!qn of the defect, .the patients medical The materials used in this study listed in (Table 1).
condition or personal desires may also preclude

reconstructive surgery. In such cases, prosthetic
rehabilitation is indicated @,
Some Nano fillers are added to the matrix of

Table 1: The study materials

maxillofacial silicone to improve its properties, as Material Manufacturer Patch
in the addition of titanium silicate which resulted number
in improvement of the mechanical properties of
the RTV maxillofacial silicone @. The aluminum VST 50F RTV Factor Il Inc., B
oxide (Al,O3) as a Nano-fillers characterized by _maxillofacial USA 101918-
its fair chemical inertness, its strength and silicone elastomer LB
oreforable dieleirc propenties and refactoriness | AU Oxide | US esearch | 1344
@) Nano fillers nanomaterials 28-1

' 99.5% purity, 40- inc., USA

60 nm.

i Two main groups were prepared, one for the tear

L '\Dﬂeﬁtclstsrs}dsrgf\fs:;f;hgggggﬁzzep,f;g;‘em College of strength test and the other for the hardness test, in

2. Prof. (Prosthodontics Department, College of Dentistry/ each one of them a 25 samples were fabricated,
University of Baghdad, Iraq) ) each main group subdivided

nggelsr’zor;i'gg_cj;tho“ Dr. Ahmed Abdul Jaleel - E-mail: into five subgroups which are the control group

0%(without Nano addition), 0.5%, 1%, 1.5% and
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2% by weight Nano Al,Os addition groups, each
of them had 5 samples. Plastic molds were
fabricated using CNC machine, each mold
consists of base, frame and cover parts in the same
dimensions.
The maxillofacial silicone type used in this study
was the VST 50F room temperature vulcanized
one which is a two parts silicone, the mixing ratio
of the base to the catalyst was 10:1 according to
the manufacturer instructions, the mixing of the
control group began with the addition of the base
to the electronic balance container then the
catalyst was added and started mixing by the
vacuum mixer with a speed of 360 rpm and a
vacuum was of (-10 bar), for the reinforced groups
the Nano powder was added to the electronic
balance container followed by addition of the base
then starting mixing without vacuum for 3
minutes followed by mixing with a vacuum for 7
minutes followed by catalyst addition and mixing
with vacuum for the remaining 5 minutes @,
The silicone became ready to be poured in the
molds of tear strength test and hardness test,
followed by tighten the cover with the remaining
molds parts by the G-clamps. After 24 hours of
complete vulcanization of the RTV silicone the
mechanical properties were tested. The tear
strength calculated using the following formula
according to the ASTM D624 (2012) ©:

Tear strength

_ F (Maximum force at breakage(KN))
"~ D (thickness of the sample(m))

A samples with flat ends and a right angle at the
middle. While the hardness test was done by a
digital shore A hardness durometer device
according to ASTM D2240-05 ©), a samples with
a length of 25 mm and a width of 25 mm and a
thickness of 6 mm were fabricated.

RESULTS

The statistical results of tear strength test showed
a highly significant increase in 1% and 1.5%
groups by doing the one way ANOVA test and
found that the P values < 0.05. The results of shore
A hardness tests showed an increasing in all
reinforcement groups except in 0.5% group when
compared to the 0% group by doing the one way
ANOVA test and found that the P value < 0.05
(Table 2 and 3).
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Table 2: Statistical test of Tear strength

(N/mm)
Groups| \inim | Maxi | Mea |+SD | F | P
um mum n valu
€
0% | 255 | 25.7 |25.6|0.22|116 | .001
Al,03 63
05% | 25 | 252 |251 (031
Al,O3
1% 26 | 266 |26.2|0.26
Al,03
1.5% | 27.9 | 28.4 |28.2|0.22
Al,O3
20, | 264 | 268 | 26.6 |0.14
Al,03

Table 3: Statistical test of the Shore A
hardness (1U)

Groups| pMinim | Maxi | Mea | +SD | F | P

um mum n value

0% 27.3 279 (274 | 04 | 50 | 0.000
A|203 0.7

05% | 265 | 269 | 267|023

Al>0s

1% 275 277 | 276 | 0.3

Al>0Os

1.5% 28 285 | 283 | 0.3

Al>0Os

204 345 | 349 | 346 03

Al>O3

There was no any interaction between the Al,O3
Nano fillers and the VST 50F maxillofacial

silicone in the FTIR analysis (Figures 1&2).
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Figure 1: the FTIR of the VST 50F
maxillofacial silicone before addition of Al.O3
Nano fillers

Figure 2: the FTIR of the VST 50F
maxillofacial silicone after addition of
Al20O3 Nano fillers

DISCUSSION

Many previous studies results showed that the
addition of fillers in a Nano scale improved the
mechanical properties of the maxillofacial
silicone, so the Aluminum oxide Nano fillers were
chosen to be added because it had many preferable
properties when compared to other Nano filler
types @)

The results showed an increase in tear strength
after reinforcement except for the 0.5% and 2%
reinforcement groups, that may be due to the
ability of the Nanoparticles to be trapped within
the silicone matrix and in some polymer chains
and then a 3D mesh formation would result in a
physical interaction which my lead to increase the
density of the silicone and the resistance to tear(®.
For the decrease in tear strength in the 0.5% this
may be due to the very small amounts of fillers
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which act as impurities that would affect the
polymerization process of the silicone without
formation a 3D mesh @), while for the decrease in
tear strength in the 2% group this may be caused
by beginning of fillers to agglomerate in the
silicone matrix with the increasing in
concentration of added fillers which may results
in restriction of flow and movement of the
polymer matrix when the stretching forces
increased

shore A hardness also increased for the reinforced
samples which may be due to The filler adherence
to each other when increasing the filler
concentrations made it fill the inter-aggregate
areas within the silicone matrix so it will resist the
indentation loads (9. For the reduction in the
0.5% group may be due to the small amounts of
the Nano fillers added which would be as an
impurities and interact with the polymerization
process of the silicone ®).

CONCLUSIONS

The reinforcement of VST 50F RTV maxillofacial
silicone with 1% and 1.5% Nano Al>;Oz improved
some of the mechanical properties of silicone with
the best improvement occur after 1% and 1.5%
Nano Al,Os reinforcement.
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