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INTRODUCTION 
During routine dental procedures, dental professionals are exposed to 
various contaminants from blood and saliva either directly or 
indirectly.Majority of these organisms results into signicant risk to 
dental professionals such as hepatitis, HIV etc..₁ 

To reduce this risk, dental impressions must be disinfected after their 
removing from oral cavity before they are sent to the laboratory for 
prosthesis fabrication. Even though the importance of dental 
impression disinfection is still highlighted and its performance 
according to manufacturer instructions should ensure almost 100% 
antimicrobial decontamination, this step is often underestimated and 
the education in this area is still not sufcient. 

The most frequently used chemical disinfectants are glutaraldehyde, 
formaldehyde, alcohol, iodine solution, synthetic phenol, sodium 
hypochlorite and other chlorine releasing solutions.

Studies conducted by Ahila et al. (2012) showed no signicant 
dimensional changes following disinfection of silicone impressions. 
During the detail, reproduction evaluation of consistent rating of 1 was 
recorded for all specimens.⁸  Studies conducted by Amin et al showed 
that addition and condensation silicone displayed superior qualities in 
terms of dimensional stability and surface quality.⁹ Studies conducted 
by saber et al showed that disinfection by iodophor resulted in more 
dimensional changes compared to sodium hypochlorite.⁷

This study is based on evaluation of surface quality and dimensional 
accuracy of elastomeric impression materials after various 
disinfection protocols. 

MATERIALS AND METHODS:
A Total of 150 samples were made i.e..50 from each type of impression 
material-Addition silicone, Condensation silicone and Polyether. 
Specimens were immersed in disinfectant solutions- 0.2% 
chlorhexidine, 5.25% hypo, 0.2% povidone iodine, running tap water 
and ozone water for disinfection and examined for surface quality 
using stereomicroscope and dimensional accuracy using digital 
Vernier calipers.

DIE SPECIFICATIONS:
A stainless steel die was prepared according to ADA specication 
number 19 with length 31mm, outer and inner diameter 38mm and 
29.97mm and height of inner diameter 3mm.

It consists of 3 horizontal parallel lines named as X, Y, Z -Distance 
between each line is 2.25mm.

It consists of 2 parallel vertical lines-AB and A฀B฀-Distance 
between each line is 25mm.

Die consists of a ring which acts as a mold of 6mm height with outer 
and inner diameter 38mm and 30mm respectively.

SAMPLE PREPARATION:
A total of 150 samples were made from each type of impression 
material i.e..50 samples from addition silicone,50 samples from 
condensation silicone and 50 samples from polyether material.

DISINFECTION:
These samples which were prepared were subjected to disinfection 
with different disinfectants and checked for surface quality and 
dimensional accuracy for 15 minutes,24 hours and 48 hours 
respectively using immersion technique.

Of 50 samples from different impression materials,10 samples were 
disinfected in ozone water,10 samples in regular tap water,10 samples 
hypo,10 samples in chlorhexidine and 10 samples in povidone iodine. 
After 5-10 minutes of disinfection, all samples were taken off from 
respective disinfectants and checked for surface quality and 
dimensional accuracy using stereomicroscope and digital vernier 
calipers respectively within 15 minutes,24 hours and 48 hours of 
disinfection. 
M E A S U R E M E N T  O F  S U R FA C E  Q U A L I T Y  A N D 
DIMENSIONAL ACCURACY:

SURFACE QUALITY RATINGS:                                          
Surface qualities of samples were measured using stereomicroscope of 
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MEASUREMENT OF DISTANCE BETWEEN X,Y,Z LINES 
USING VERNIER CALIPERS
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10X magnication. Ratings were given to each sample based on detail 
reproduction of impression material in stereomicroscope.

Score 1: Well-dened sharp detail and continuous line.
Score 2: Continuous line but with some loss of sharpness. 
Score 3: Poor detail or loss of continuity of line.
Score 4: Marginally or completely not discernible line.

Table 1,2  Showing Dimensional Changes Of Different Samples In 
Different Disinfectant Solutions For 15 Minutes,24 Hours And 48 
Hours Of Disinfection,when They Are Checked With Digital 
Vernier Calipers.

Table 3 Showing Dimensional Changes Of Different Samples In 
Different Disinfectant Solutions For 15 Minutes,24 Hours And 48 
Hours Of Disinfection, When They Are Checked With Digital 
Vernier Calipers.

RESULTS:

Graph 1 Showing Surface Quality Of Addition Silicone With 
Different Disinfectants After 15 Minutes Of Disinfection

Graph 2 Showing Surface Quality Of Addition Silicone With 
Different Disinfectants After 24 Hours Of Disinfection

Graph 3 Showing Surface Quality Of Addition Silicone With 
Different Disinfectants After 48 Hours Of Disinfection

Graph 4 Showing Surface Quality Of Condensation Silicone With 
Different Disinfectants After 15 Minutes Of Disinfection

Graph 5 Showing Surface Quality Of Condensation Silicone With 
Different Disinfectants After 24 Hours Of Disinfection

Graph 6 Showing Surface Quality Of Condensation Silicone With 
Different Disinfectants After 48 Hours Of Disinfection

Graph 7 Showing Surface Quality Of Polyether  With Different 
Disinfectants After 15 Minutes Of Disinfection
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Graph 8 Showing Surface Quality Of Polyether With Different 
Disinfectants After 24 Hours Of Disinfection

DISCUSSION: 
According to ADA Specication number 19, elastomeric impression 
materials should not exhibit more than 0.5% dimensional change 
within rst 24 hours. In this study, ANOVA was used to check 
dimensional accuracy and surface quality of elastomers. The reason of 
using ANOVA is it is used to measure variance between 2 or more 
variables.

Hence from the statistical analysis, it was concluded that of all the 
disinfectants used, silicones exhibited best dimensional accuracy & 
surface quality when treated with ozone water after 24 hours of 
disinfection whereas polyether exhibited good surface quality & 
dimensional accuracy when treated with control (tap water) after 24 
hours of disinfection. 

Of all elastomeric impression materials, Polyether was found to be 
statistically signicant (p<0.05) i.e. least dimensional change 
exhibited after 48 hours of disinfection.

Addition silicone exhibits greater dimensional stability, less 
polymerization shrinkage and and no volatile by products released.

Condensation silicone dimensional stability is not good due to large 
polymerization shrinkage and loss of volatile byproduct. Polyether is 
said to be dimensionally good as it has no byproducts and it has less 
polymerization shrinkage. 

Advantage of using digital vernier calipers rather than manual one is it 
reduces man-made errors and its is a highly precised instrument with 
great accuracy.

An ideal disinfectant should be capable of rapidly killing pathogenic 
microorganisms and should not be toxic or destructive to the materials 
disinfected. It should be reasonably priced and simple to use. NaOCl 
(prime dental product) is economical and effective in dilute solutions. 
The 10-minute disinfection time for the 5.25% sodium hypo-chlorite 
immersion disinfection was selected according to ADA specications. 
Advantages of NaOCl are least expensive, readily available, 100% 
effective and fast acting broad spectrum disinfectant according to 

5ADA's protocol.

Chlorhexidine is a bis-biguanide active against both gram positive and 
gram negative organisms.

6Povidine iodine is active against bacteria, virus, spores and fungi.

Ozone, as a new, environment friendly, alternative dental impression 
disinfectant seems to be highly promising, designating and time saving 
method, without the need of consumable materials, which can be 
applied in every dental ofce since it requires limited space. The 5-
minute ozone disinfection time was selected which showed efcient 

4disinfection results.

REFERENCES:
1. Mary P. Walker, Meagan Rondeau, Cynthia Petrie, Amy Tasca, and Karen Williams -

Surface Quality and Long-term Dimensional Stability of Current Elastomeric 
Impression materials after Disinfection - Journal of Prosthodontics, Vol 16, No 5 
(September-October), 2007: pp 343-351.

2. ROUBICKOVA-The effect of disinfectants on the accuracy, quality and surface 
structure of impression materials and gypsum casts: A comparative study using,light 
microscopy, scanning.

3. Cintia Iara Oda Carvalhal, José Antônio Nunes de Mello, Lourenço  Correr Sobrinho, 
Américo Bertolazzo Correr, Mário Alexandre Coelho Sinhoreti -Dimensional Change 
of Elastomeric Materials after Immersion in Disinfectant Solutions for Different Times-
The Journal of Contemporary Dental Practice, July-August 2011;12(4):252-258.

4. NIKOLAS POULIS, ANTHONY PROMBONAS, STAVROS YANNIKAKIS, 
THANASIS KARAMPOTSOS, MARTHA-SPYRIDOULA KATSAROU, 

NIKOLAOS DRAKOULIS-  Preliminary SEM Observations on the Surface of 
Elastomeric Impression Materials after Immersion or Ozone Disinfection- Journal of 
Clinical and Diagnostic Research. 2016 Dec, Vol-10(12): ZC01-ZC05.

5. Cynthia S. Petrie, Mary P. Walker, Aisling M. O' Mahony, and Paulette Spencer-
Dimensional accuracy and surface detail reproduction of two hydrophilic vinyl 
polysiloxane impression materials tested under dry, moist, and wet conditions- 
OCTOBER 2003-THE JOURNAL OF PROSTHETIC DENTISTRY-VOLUME 90 
NUMBER 4-page no:365-71.

6. G. H. Johnson, K. D. Chellis, G. E. Gordon and X. Lepe- Dimensional stability and detail 
reproduction of irreversible hydrocolloid and elastomeric impressions disinfected by 
immersion -THE JOURNAL OF PROSTHETIC DENTISTRY-VOLUME 79 
NUMBER 4-APRIL 1998.

7. Fariba Saleh Saber, Nader Abolfazli, Maryam Kohsoltani-The Effect of Disinfection by 
Spray Atomization on Dimensional Accuracy of Condensation Silicone Impressions- 
JODDD, Vol. 4, No. 4 Autumn 2010.

8. P K Pal, Suresh S Kamble, Ranjit kumar Ram pratap Chaurasia, Vishwajit Rampratap 
Chaurasia, Samarth Tiwari, Deepak Bansal - Evaluation of Different Disinfactants on 
Dimensional Accuracy and Surface Quality of Type IV Gypsum Casts Retrieved from 
Elastomeric Impression Materials- Journal of International Oral Health 2014; 6(3):77-
81.

9. Wala M. Amin, Muna H. Al-Ali Sandra K. Al Tarawnen, Sahar Th. Taha, Mohamed W. 
Saleh, Nadia Ereij- The Effects of Disinfectants on Dimensional Accuracy and Surface 
Quality of Impression Materials and Gypsum Casts- J Clin Med Res  2009;1(2):81-89.

10. Suprabha Rathee, B Eswaran, MA Eswaran, R  Prabhu, KR Geetha, GP Krishna, 
Jagadeshwari- A Comparison of Dimensional Accuracy of Addition Silicone of 
Different Consistencies with Two Different Spacer Designs - In-vitro Study- Journal of 
Clinical and Diagnostic Research. 2014 Jul, Vol-8(7): ZC38-ZC41.

11. Abdul aziz Abdullah Al Kheraif- Surface Roughness of Polyvinyl Siloxane Impression 
Materials Following Chemical Disinfection, Autoclave and Microwave Sterilization- - 
The Journal of Contemporary Dental Practice, May-June 2013;14(3):483-487.

12. Wala M. Amin, Muna H. Al-Ali Sandra K. Al Tarawnen, Sahar Th. Taha, Mohamed W. 
Saleh, Nadia Ereij- The Effects of Disinfectants on Dimensional Accuracy and Surface 
Quality of Impression Materials and Gypsum Casts- J Clin Med Res  2009;1(2):81-89.

13. KIRAN KUMAR THOTA, SUJANA JASTHI, RAJYALAKSHMI RAVURI, 
SUCHITA TELLA- A Comparative Evaluation of the Dimensional Stability of Three 
Different Elastomeric Impression Materials after Autoclaving – An Invitro Study- 
Journal of Clinical and Diagnostic Research. 2014 Oct, Vol-8(10): ZC48-ZC50.

 

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 10 | Issue - 08 | August - 2021

62 International Journal of Scientific Research


