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INTRODUCTION

ABSTRACT

Addition silicone is a newer type of silicone impression material which has high dimensional
stability, accuracy, and flexibility. They are mostly used for fixed restorations such as crowns
and bridges. They have high tear strength; however, this strength may be altered upon
disinfection. Disinfection of addition silicone prior use is important to reduce the microbial
load. The aim of this study is to check whether there is any change in tear strength of
addition silicone on disinfection with two commercially available disinfectants. Zhermack
Elite HD + Putty material was tested in this study. Base and catalyst material was mixed and
the material was cut into strips of dimension 70 mm X 10 mm X 2 mm. Five strips were
immersed in sterillium and five strips were immersed in glutaraldehyde solution. These
strips were then tested for their tear strength using Instron E3000 Universal Testing Machine.
The values obtained were recorded in SPSS software version 22 (IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp.) for analysis and the P was obtained. The
mean tear strength of Group 1, addition silicone immersed in sterillium disinfecting solution
was found to be 7.148 + 2.654 kN/m. The mean tear strength of Group 2, addition silicone
immersed in glutaraldehyde disinfectant solution was found to be 7.326 + 4.062 kN/m. An
unpaired Student’s t-test was done and P was found to be 0.235. The tear strength values
between the groups was statistically not significant. Hence the tear strength of addition
silicone was found to be greater in the glutaraldehyde disinfectant solution group.
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dental impression. Silicone materials have long been known
for their poor wettability, with contact angles with water

The dimensional stability, accuracy, and flexibility of
elastomeric impression materials, as well as the impression
procedures used, have a direct impact on the quality of the
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frequently exceeding 90°." When tensile loads are applied
during impression removal and cast separation from the set
impression, impressions should resist tearing. In gingival
fissures and interproximal locations, impression materials
are particularly prone to ripping. Tears in the impression
generate faults, which will impact the final restoration’s
precision.™

Impression materials must have high tear energy as well as
suitable elastic rebound. If the material deforms elastically
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before tearing, it may not be an advantage, especially if
the deformation is significant enough to result in a poorly
fitted crown margin.P! Dental impression disinfection is
crucial in reducing the danger of cross-contamination.
According to certain studies, disinfection treatments
differ significantly. Because water does not lower the
microbiological load of the substance, addition silicone
impressions should always be disinfected following water
washing. It also has no effect on dimensional stability. The
use of 3% hydrogen peroxide and 1% and 5.25% sodium
hypochlorite does not significantly affect dimensional
stability, but it does reduce the microbial load of the
impression by more than 99.9%.4°!

Short-term impression disinfection, according to certain
research, has no effect on the accuracy of polyether or
addition silicone materials. In most cases, impressions are
disinfected for longer than is recommended.! Alginate
was discovered to have three times the number of bacteria
as silicone impression material. For both alginate and
silicone, chemical disinfection with a glutaraldehyde-based
disinfectant was efficient in removing all microbiological
forms while maintaining dimensional stability.
Disinfectants based on alcohol were ineffective.”® It is
recommended that additional silicone be disinfected
with Actichlor to keep the wettability of the impression
material. Following cleaning, Vacufilm treatment is
indicated to improve material wettability and hence lower
the possibility of voids in casts.”! Several experiments
have been undertaken in the past to see if disinfection
affects qualities such as wettability and contact angle of
added silicone. Various research studies have led to good
publications from our team.'"®! The aim of this study is
to check whether there is any change in tear strength of
addition silicone on disinfection with two commercially
available disinfectants.

MATERIALS AND METHODS

Zhermack Elite HD+ was the putty material used for
the study. The material is available as a two-paste
component. When the two pastes are mixed in equal
lengths, an additional reaction occurs. The material was
placed between two glass slides and compressed to form
a cuboid strip. The strip was then cut into dimensions of
70 mm length, 10 mm width, and 2 mm height. Ten such
strips were made and divided into two groups. The first
group consisted of five strips immersed in sterillium.
The second group consisted of five strips immersed in
a 2% glutaraldehyde solution. Immersion was done for
15-20 min. These strips were then secured in an Instron
E3000 Universal Testing Machine. The specimen was
gripped by a pneumatic clamp on both sides. Before
running the test, it was ensured that the specimen was
neither in compression nor tension. The results obtained
were tabulated and graphed.

RESULTS

The mean tear strength of Group 1, addition silicone
immersed in sterillium disinfecting solution was found to
be 7.148 + 2.654 kN/m. The mean tear strength of Group 2,
addition silicone immersed in glutaraldehyde disinfecting
solution was found to be 7.326 + 4.062 kN/m. Unpaired
Student’s t-test was done and the P value on comparison
between the sterillium group and glutaraldehyde group
was found to be 0.235 (>0.05 and hence not statistically
significant). [Table 1 and Figure 1]. Hence, the tear strength
of addition silicone is more in glutaraldehyde solution
than in sterillium solution. However, this difference is not
statistically significant.

DISCUSSION

The tensile strength of Zhermack Elite HD+ addition silicone
material was increased after disinfection with sterillium and
glutaraldehyde, according to our findings. In glutaraldehyde,
the rise in strength was larger than in sterillium. As a result,
this rise is not statistically significant. Hand sanitizers
containing sterillium are extensively used. Its antibacterial
activity as well as user acceptability have been proven. It
possessed a broad range of antibacterial action. Due to the
high level of popularity among health-care professionals, it
has the potential to greatly increase hand hygiene compliance
and hence reduce the incidence of nosocomial infection.!

Table 1: Mean and standard deviation for
sterillium and glutaraldehyde test samples

Groups n Mean SD P
Sterillium 5 7.14800 2.654512 0.235
Glutaraldehyde 5 7.32600 4.062001
SD: Standard deviation

12 4.062

2.654

4
| I I
n

Sterilium Glutaraldehyde

@

Mean

Figure 1: Graph showing the mean post immersion tear strength
values of sterillium and glutaraldehyde. The X-axis shows samples
tested and Y-axis shows tear strength value. Red represents sterillium
while blue represents glutaraldehyde. The mean post immersion
strength of glutaraldehyde (7.32) was found to be more than that
of sterillium (7.14). The difference was not statistically significant
(Unpaired Student’s #-test; P = 0.235 - statistically not significant)
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Immersion of dental impressions in 2% glutaraldehyde
has been found to be an effective viral contamination
disinfection technique.! As a result, for a successful clinical
outcome of the surgery, impression materials must have
maximal tear strength. Silicone impression materials are
thought to be acceptable for fixed prostheses. Due to their
heat resistance, addition cured silicones have been proposed
as one of the few materials that might withstand steam
autoclaving.?

Viscosity and the speed at which the material is loaded and
taken out of the mouth both have a significant impact on
tear strength.*! In addition, some residues of impression
material left in the sulcus may cause inflammatory reactions.
As aresult, for a successful clinical outcome of the surgery,
impression materials must have maximal tear strength. The
capacity of addition silicone to stay dimensionally stable
under disinfection methods has also been demonstrated
in studies.®!

For the past 20 years, silicones have been used as impression
materials. They are more convenient to work with than
polysulfides because they are easier to mix and handle,
and have a super elastic recovery and less permanent
deformation. Silicones can make a good impression when
used carefully, but the huge dimensional shift and short
working period prompted the development of alternative
materials to mitigate these shortcomings. In comparison to
traditional condensation silicones, the new form of silicone
is set by an addition reaction and has enhanced dimension
stability.®! The fact that we only tested the material
with two disinfecting solutions is one of the study’s
shortcomings. In addition, we solely conducted in vitro
research. There were no in vivo investigations conducted.
The effect of saliva was not considered. This research is
useful because it allows us to identify the disinfectant that
has the least impact on the tear strength of added silicone
material, making it stronger and more resistant to fracture
during removal.

CONCLUSION

The tear strength of addition silicone is high. On disinfection
with sterillium and glutaraldehyde, the tear strength was
found to increase. The increase in tear strength was found
to be higher with glutaraldehyde disinfecting solution.

Acknowledgment
The first author is grateful to the white laboratory for
helping to finish the fieldwork on time.

Financial support and sponsorship

The present study was supported by the following

e Saveetha Dental College and Hospitals, Saveetha
Institute of Medical and Technical Sciences, Saveetha
University, Chennai

e Sarkav Health Services, Chennai.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Pratten DH, Craig RG. Wettability of a hydrophilic addition silicone
impression material. ] Prosthet Dent 1989;61:197-202.

2. LawsonNC, Burgess JO, Litaker M. Tear strength of five elastomeric
impression materials at two setting times and two tearing rates.
] Esthet Restor Dent 2008;20:186-93.

3. Hondrum SO. Changes in properties of nonaqueous elastomeric
impression materials after storage of components. ] Prosthet Dent
2001;85:73-81.

4. Azevedo M]J, Correia I, Portela A, Sampaio-Maia B. A simple and
effective method for addition silicone impression disinfection.
J Adv Prosthodont 2019;11:155-61.

5. Sinobad T, Obradovié¢-Djurici¢ K, Nikoli¢ Z, Dodi¢ S, Lazi¢ V,
Sinobad V, et al. The effect of disinfectants on dimensional stability
of addition and condensation silicone impressions. Vojnosanit
Pregl 2014;71:251-8.

6. Lepe X, Johnson GH. Accuracy of polyether and addition
silicone after long-term immersion disinfection. ] Prosthet Dent
1997;78:245-9.

7. Demajo JK, Cassar V, Farrugia C, Millan-Sango D, Sammut C,
Valdramidis 'V, et al. Effectiveness of disinfectants on antimicrobial
and physical properties of dental impression materials. Int J
Prosthodont 2016;29:63-7.

8. Lepe X, Johnson GH, Berg JC. Surface characteristics of polyether
and addition silicone impression materials after long-term
disinfection. ] Prosthet Dent 1995;74:181-6.

9. Milward PJ, Waters MG. The effect of disinfection and a wetting
agent on the wettability of addition-polymerized silicone
impression materials. ] Prosthet Dent 2001;86:165-7.

10. Vadivel JK, Govindarajan M, Somasundaram E, Muthukrishnan A.
Mast cell expression in oral lichen planus: A systematic review.
J Investig Clin Dent 2019;10:e12457.

11. Ma, Karunakaran T, Veeraraghavan VP, Mohan SK, Li S. Sesame
inhibits cell proliferation and induces apoptosis through inhibition
of STAT-3 translocation in thyroid cancer cell lines (FTC-133).
Biotechnol Bioprocess Eng 2019;24:646-52.

12. Mathivadani V, Smiline AS, Priyadharsini JV. Targeting
Epstein-Barr virus nuclear antigen 1 (EBNA-1) with Murraya koengii
bio-compounds: An in-silico approach. Acta Virol 2020;64:93-9.

13. Happy A, Soumya M, Venkat Kumar S, Rajeshkumar S,
Sheba RD, Lakshmi T, et al. Phyto-assisted synthesis of zinc oxide
nanoparticles using Cassia alata and its antibacterial activity against
Escherichia coli. Biochem Biophys Rep 2019;17:208-11.

14. Prathibha KM, Johnson P, Ganesh M, Subhashini AS. Evaluation
of salivary profile among adult type 2 diabetes mellitus patients
in South India. J Clin Diagn Res 2013;7:1592-5.

15. Paramasivam A, Vijayashree Priyadharsini J. Novel insights into
m6A modification in circular RNA and implications for immunity.
Cell Mol Immunol 2020;17:668-9.

16. Ponnanikajamideen M, Rajeshkumar S, Vanaja M, Annadurai G.
In vivo type 2 diabetes and wound-healing effects of antioxidant
gold nanoparticles synthesized using the insulin plant Chamaecostus
cuspidatus in albino rats. Can ] Diabetes 2019;43:82-9.e6.

17. Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A.
In silico analysis of virulence genes in an emerging dental pathogen
A. baumannii and related species. Arch Oral Biol 2018;94:93-8.

18. Anita R, Paramasivam A, Priyadharsini JV, Chitra S. The m6A

|S460 N Journal of Advanced Pharmaceutical Technology & Research | Volume 13 | Supplement 2 | December 2022 |||



Guntupalli, et al.: Tear strength of addition silicone and disinfectants

19.

20.

21.

22.

23.

readers YTHDF1 and YTHDEF3 aberrations associated with
metastasis and predict poor prognosis in breast cancer patients.
Am ] Cancer Res 2020;10:2546-54.

Vigneshwaran S, Sundarakannan R, John KM, Joel Johnson RD,
Prasath KA, Ajith S, et al. Recent advancement in the natural
fiber polymer composites: A comprehensive review. ] Clean Prod
2020;277:124109.

Nambi G, Kamal W, Es S, Joshi S, Trivedi P. Spinal manipulation
plus laser therapy versus laser therapy alone in the treatment of
chronic non-specific low back pain: A randomized controlled study.
Eur J Phys Rehabil Med 2018;54:880-9.

Mohanavel V, Ashraff Ali KS, Prasath S, Sathish T, Ravichandran M.
Microstructural and tribological characteristics of AA6351/Si3N4
composites manufactured by stir casting. ] Mater Res Technol
2020;9:14662-72.

Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A.
An insight into the emergence of Acinetobacter baumannii as an
oro-dental pathogen and its drug resistance gene profile — An in
silico approach. Heliyon 2018;4:e01051.

Packiri S, Gurunathan D, Selvarasu K. Management of paediatric
oral ranula: A systematic review. ] Clin Diagn Res 2017;11:ZE06-9.

24.

25.

26.

27.

28.

29.

Kampf G, Rudolf M, Labadie JC, Barrett SP. Spectrum of
antimicrobial activity and user acceptability of the hand
disinfectant agent Sterillium Gel. ] Hosp Infect 2002;52:141-7.

Tomita H, Minagi S, Akagawa Y, Tsuru H. Prevention of acquired
immunodeficiency syndrome and hepatitis B. Part IV: The effect
of impression material on glutaraldehyde solution. ] Prosthet Dent
1990;64:573-7.

AlZain S. Effect of 0.5% glutaraldehyde disinfection on surface
wettability of elastomeric impression materials. Saudi Dent ]
2019;31:122-8.

Singer L, Bourauel C, Habib SI, Shalaby HE, Saniour SH. Tear
strength and elastic recovery of new generation hybrid elastomeric
impression material: A comparative study. BMC Res Notes
2022;15:224.

Khatri M, Mantri SS, Deogade SC, Bhasin A, Mantri S,
Khatri N, et al. Effect of chemical disinfection on surface detail
reproduction and dimensional stability of a new vinyl polyether
silicone elastomeric impression material. Contemp Clin Dent
2020;11:10-4.

Yeh CL, Powers JM, Craig RG. Properties of addition-type silicone
impression materials. ] Am Dent Assoc 1980;101:482-4.

“II Journal of Advanced Pharmaceutical Technology & Research | Volume 13 | Supplement 2 | December 2022 _S461|



