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ABSTRACT: 
Background: Final impression materials used in fixed, removable, and implant prosthodontics are elastomers. The present 
study was conducted to assess cytotoxicity level of various elastomers using indirect method. Materials & Methods: Poly 
vinyl siloxane (PVS), Poly vinyl ether silicone (PVES) and polyether (PE) impression material (Impregum) were classified 

as group I, II and III respectively. A total of 15 specimens were prepared. Dulbecco’s modified Eagle’s medium was used for 
growing mouse cell line NIH/3T3. Cytotoxicity level of all elastomers were measured with the test 3- (4,5-dimethylthiazol-
2-yl)-2-5-diphenyltetrazolium bromide assay. Results: The mean cell viablility was 130, 78 and 134 at 30 minutes, 102, 62 
and 112 at 1 hour and 82, 24 and 110 at 24 hours on day 1, 78, 30 and 108 at 30 minutes, 82, 24 and 106 at 1 hour and 80, 21 
and 102 at 24 hours on day 3, 20, 20 and 78 at 30 minutes, 16, 18 and 80 at 1 hour and 12, 14 and 64 at 24 hours on day 7 in 
group I, II and III respectively (P< 0.05). The mean survival rate of cells was 104.2, 126.2 and 120.4 in group I, II and III  
respectively on day 1, 68.2, 24.2 and 94.6 on day 3 and 18.2, 26.2 and 62.4 on day 7 respectively. The difference was 
significant (P< 0.05). Conclusion: Poly vinyl siloxane (PVS) exhibited highest cell viability as compared to other 

elastomeric impression material. 
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INTRODUCTION 

Final impression materials used in fixed, removable, 

and implant prosthodontics are elastomers. The newly 

introduced poly vinyl ether silicone (PVES) elastomer 

claims combined advantage of dimensional accuracy 

of poly vinyl siloxane (PVS) and hydrophilic nature 

of polyether (PE).1 Multiple adverse reactions have 

been reported on PE than additional silicone, and it 

can range from mild irritation to delayed 

hypersensitivity reaction happening after 24 hours to 

1–3 days.2 The clinical manifestation includes severe 

pain, dry mouth, burning mouth, swelling of lips, 

nonspecific cheilitis, dermatitis, and dysphagia.  The 

elastomers can tear and can be trapped in the gingival 

sulcus under implants during impression making and 

cause adverse and7 toxic reactions when remained in 

contact for longer periods of time.3 

Several studies have been carried out concerning the 

cytotoxicity of VPS, whereas results have indicated a 

high degree of toxicity toward cell cultures compared 

International Journal of Research in Health and Allied Sciences 
Journal home page: www.ijrhas.com 

ISSN: 2455-7803 

Official Publication of “Society for Scientific Research and Studies” [Regd.] 

 

http://www.ijrhas.com/


Bumb PP et al. Cytotoxicity level & elastomers. 

34 
International Journal of Research in Health and Allied Sciences |Vol. 7|Issue 2|March – April 2021 

to the negative control.4 Evaluation of 

biocompatibility is essential when any medical device 

is to be used on a patient and cytotoxicity testing 

using the cell culture technique is the simplest and the 

easiest form of biocompatibility evaluation that can be 

used to screen a large number of dental materials.5 

Vinyl polysiloxane possess highest accuracy since 

they are elastic in nature and show increase in 

dimensional stability.6 The recently invented 

polyvinyl ether silicone (PVES) elastomer has unique 

features as seen with polyvinyl siloxane (PVS) and 

PE, such as dimensional stability and hydrophilic 

behaviour. The present study was conducted to assess 

cytotoxicity level of various elastomers using indirect 

method. 
 

MATERIALS & METHODS 

The present study comprised of 15 specimens 
prepared from 3 elastomers materials such as poly 

vinyl siloxane (PVS), Poly vinyl ether silicone 

(PVES) and polyether (PE) impression material.  

These materials were divided into 3 groups. Group I 

comprised of poly vinyl siloxane (PVS), group II 

comprised of Poly vinyl ether silicone (PVES) and 

group III had polyether (PE) impression material. All 
these specimens were inserted in sterilized brass mold 

of dimension 3 cm×2.4 cm. Indirect testing method of 

cytotoxic testing of elastomeric impression materials 

was used. Mouse cell line NIH/3T3, Dulbecco’s 

modified Eagle’s medium was selected for growth 

assessment. 45 plates containing NIH/3T3 cells with 

different materials were obtained. These plates were 

incubated at the temperature of 37°C. Cell viability or 

cytotoxicity level was evaluated using 3-(4,5- 

dimethylthiazol-2-yl)-2-5-diphenyltetrazolium 

bromide assay. Cytotoxicity level was calculated at 30 

minutes, 1 hour and 24th hour on day 1, day 3 and day 
7. Results were assessed statistically. P value less than 

0.05 was considered significant. 

 

RESULTS 

 

Table I Assessment of cell viability at different interval 

Duration Time Group I Group II Group III P value 

Day 1 30 minutes 130 78 134 0.02 

1 hour 102 62 112 

24 hours 82 24 110 

Day 3 30 minutes 78 30 108 0.05 

1 hour 82 24 106 

24 hours 80 21 102 

Day 7 30 minutes 20 20 78 0.04 

1 hour 16 18 80 

24 hours 12 14 64 

 

Table I, graph I shows that mean cell viablility was 130, 78 and 134 at 30 minutes, 102, 62 and 112 at 1 hour 

and 82, 24 and 110 at 24 hours on day 1, 78, 30 and 108 at 30 minutes, 82, 24 and 106 at 1 hour and 80, 21 and 

102 at 24 hours on day 3, 20, 20 and 78 at 30 minutes, 16, 18 and 80 at 1 hour and 12, 14 and 64 at 24 hours on 

day 7 in group I, II and III respectively (P< 0.05).  

 

Graph I Assessment of cell viability at different interval 
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Table II Assessment of survival rate 

Day Group I Group II Group III P value 

1 104.2 126.2 120.4 0.05 

3 68.2 24.2 94.6 0.02 

7 18.2 26.2 62.4 0.01 

 

 

Table II, graph II shows that mean survival rate of cells was 104.2, 126.2 and 120.4 in group I, II and III 

respectively on day 1, 68.2, 24.2 and 94.6 on day 3 and 18.2, 26.2 and 62.4 on day 7 respectively. The 

difference was significant (P< 0.05). 

 

Graph II Assessment of survival rate 

 
 

DISCUSSION 

Elastomeric dental impression materials are widely 

used material in prosthodontics for recording exact 

replica of dental tissues (soft and hard).8 Additional 

silicone or vinyl polysiloxane (VPS), polysulfide, 

polyether (PE), and condensation silicones are among 

commonly used elastomeric impression materials.9 

They are used in recording the impression of 

removable and fixed implants.  
The biocompatibility of elastomers may be evaluated 

by determining the cytotoxicity level. The utility of 

these tests for diagnosing the cytotoxicity of dental 

materials is well established. The potential 

cytotoxicity of elastomeric materials may be tested by 

direct and indirect tests.10 In direct test, the cells are 

introduced into the material and in indirect test the 

cells are inserted to the eluted extracts of the 

impression materials. Test, such as dye exclusion 

methods, can be used for measuring the cell viability. 

However, it has its limitations. 3-(4,5-

dimethylthiazol-2-yl)-2-5- diphenyltetrazolium 
bromide is a calorimetric assay used frequently in 

evaluating the cytotoxicity or cell viability.11 The cell 

viability is assessed principally through the evaluation 

of mitochondrial function of the cells by calculating 

the succinate dehydrogenase which is a potent 

mitochondrial enzyme. This method is safe and easily 

employed. It has high reproducible capacity which 

helps in assessing the cytotoxicity and cell viability.12 

The present study was conducted to assess 

cytotoxicity level of various elastomers using indirect 

method. 

In present study, mean cell viablility was 130, 78 and 

134 at 30 minutes, 102, 62 and 112 at 1 hour and 82, 

24 and 110 at 24 hours on day 1, 78, 30 and 108 at 30 

minutes, 82, 24 and 106 at 1 hour and 80, 21 and 102 

at 24 hours on day 3, 20, 20 and 78 at 30 minutes, 16, 

18 and 80 at 1 hour and 12, 14 and 64 at 24 hours on 
day 7 in group I, II and III respectively (P< 0.05). 

Boraldi et al13 compared various elastomeric materials 

with Balb/c 3T3 and human gingival fibroblasts. 

Result showed clear decline of cellular viability of 

Balb/c 3T3 tests resulted from express light body. 

Polyether found to be most cytotoxic material. 

Primary cell line found to be less sensitive to the toxic 

effect as compared to permanent cell line. 

We found that mean survival rate of cells was 104.2, 

126.2 and 120.4 in group I, II and III respectively on 

day 1, 68.2, 24.2 and 94.6 on day 3 and 18.2, 26.2 and 

62.4 on day 7 respectively. Priyaranjan et al14 in their 
study elastomeric impression materials which were 

divided into three groups, group I, II, and III with 

PVES (EXA’lence light body), PVS (Flexceed light 

body), and PE impression material (Impregum), 

respectively. A total of 10 specimens were prepared. 

Dulbecco’s modified Eagle’s medium was used for 

growing mouse cell line NIH/3T3. Cytotoxicity level 

of all elastomers was measured with the test 3-(4,5-
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dimethylthiazol-2-yl)-2-5-diphenyltetrazolium 

bromide assay at regular intervals. Results: There was 

a decline in the survival rate with PVES as found on 

day 1, PVS and PE showed on 3rd and 7th day. 

Kruskal–Wallis test showed a significant difference in 

all groups at various days (p < 0.05). Authors found 
that PVES showed early cytotoxic signs as compared 

to PVS and PE. Cell viability for PVS was highest as 

compared to PVES and PE impression materials. 

 

CONCLUSION 

Authors found that poly vinyl siloxane (PVS) 

exhibited highest cell viability as compared to other 

elastomeric impression material. 
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