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INTRODUCTION 

Many root end filling materials have been employed throughout the years, and while their 

physical qualities have been assessed, each one has its own drawbacks. The exposure of root 

end filling materials to oral tissue fluids during clinical practice may lead to a potential 

compromise in their longevity. 

AIM 

This study intended to determine how oral tissue fluids affected the compressive strength of 

biodentine and mineral trioxide aggregate (MTA). 

MATERIALS AND METHODS 

MTA and biodentine cylinders measuring 6 mm×4 mm were prepared using acrylic blocks. 

They were divided into six groups; (Group 1) (MTA) (n=3), (Group2) MTA contaminated 

with saliva, (MTA-S) (n=3), Group 3: MTAcontaminated with blood, MTA-B (n=3), 

Group4:Biodentine (BD),Group 5: Biodentine contaminated with saliva (BD-S) (n=5),Group 

6: Blood-contaminated biodentine (BD-B) (n = 5). The mould was contaminated with blood 

and saliva and incubated for three days at 37°C and 100% humidity. The compressive 

strength (MPa) was determined using a universal testing machine, and the results were 

statistically analysed using the one-way ANOVA test. 

RESULTS 

There was no significant difference in the compressive strength between the three groups i.e., 

MTA, MTA-S, MTA-B (p > 0.05). However, there was higher compressive strength in the 

MTA-B group when compared to MTA and MTA-S. Also, there was no statistical significant 

difference between BD, BD-S, BD-B (p>0.05). 

CONCLUSION 

This study showed that the compressive strength of MTA and biodentine was not adversely 

affected by contamination with oral tissue fluids like blood and saliva. 
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INTRODUCTION 

The ultimate goal of the root canal treatment is to seal the communicating pathways between 

the pulp and periradicular tissues which prevents microleakage of irritants and microbes from 

infected root canals (1) .The success of root-end filling material lies in providing a complete 

fluid tight apical seal (2) .The failure of surgical endodontic treatment is due to inadequate 

apical seal (3) .The ideal root end filling material should be biocompatible with tissue fluids, 
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non toxic and non carcinogenic, dimensionally stable, radiopaque, have antibacterial 

property, good handling characteristics, should be able to set in wet conditions, and should 

have physical properties like adequate compressive strength and bond strength, hardness and 

adhere to the root canal dentine to achieve a good apical seal (4) .During surgical endodontic 

therapy the presence of moisture or contact with tissue fluids like blood and saliva may affect 

its sealing ability (5) .Over the past many years various root end filling materials have been 

used like amalgam, guttapercha, zinc-oxide eugenol cements (IRM, Super-EBA), glass 

ionomer cements, composite resins, compomers, MTA, biodentine, bioaggregate, 

endosequence, etc., which have been tested for their sealing ability and physical properties 

but each of them have shown limitations (1,6) .MTA is a hydrophillic, tricalcium silicate-based 

material which has excellent biocompatibility and sealing property. It is used for various 

procedures such as pulp capping, pulpotomy, pulpectomy, apexogenesis, apexification in 

teeth with open apex, repair of root perforations, and as a root canal and root-end filling 

material (Vosoughhosseini et al., 2008) (7) .The main disadvantage is the difficulty in 

handling and condensing the cement inside the root canal and its longer setting time (two 

hours 45 minutes) (8) .The study by Vanderweele RA et al., reported that the retention of 

MTA decreased on contamination with blood (9) .and study by Nekoofar MH et al., 

demonstrated that blood contamination decreased the compressive strength of MTA (10) 

.Biodentine (Septodont, Saint-Maur-des-Fosse′s, France) is used as a dentine replacement 

material similar to that of MTA. It is available in powder-liquid formulation where the 

powder is composed of tricalcium silicate, dicalcium silicate, calcium carbonate, calcium 

oxide, iron oxide, and zirconium oxide as a radiopacifier and the liquid constitutes of calcium 

chloride as an accelerator and hydrosoluble polymer as a water reducing agent.  

The setting time of Biodentine is nine to12 minutes (11) .Various studies have evaluated the 

compressive strength of MTA contaminated with blood, but there is a lack of evidence in the 

literature regarding the effect of oral tissue fluids like saliva on compressive strength of 

calcium silicate based cements. Therefore, it is necessary to determine the strength of these 

cements on exposure to the oral fluids which may come in contact during setting reaction and 

interfere with the setting mechanism. This study was aimed to evaluate the effect of oral 

tissue fluids like saliva and blood on compressive strength of MTA and biodentine . 

 

MATERIALS AND METHODS 

Ethical approval and clearance for this in vitro study was obtained from Rama Dental 

College, Kanpur, India. A total of 24 cylindrical samples were prepared with internal 

diameter of 4 mm width and 6 mm length using acrylic blocks . They were divided into six 

groups: 

MTA and biodentine samples. 

Group 1-MTA (n=3), 

Group 2-MTA-S (n=3) Contaminated with saliva, 

Group 3-MTA-B (n=3) Contaminated with blood, 
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Group 4-(BD) Biodentine (n=5), 

Group 5-(BD-S) Biodentine contaminated with saliva (n=5), 

Group 6-(BD-B) Biodentine contaminated with blood (n=5). 

Both MTA and biodentine were manipulated based on manufacturer’s instructions. The 

moulds were coated with saliva or blood according to the group before placement of the 

material and a glass slab was placed at the base of the material to generate a smooth surfaced 

base. Samples were incubated at 37°C at 100% humidity for three days (12) . The force needed 

to break the samples (in N/mm2) was tested by universal testing machine (Instron model 

1011, UK) at a crosshead speed of 1 mm/s and compressive strength (MPa) was calculated 

using the following formula: 

RC = F x 9.807 / A [(13) 

RC = compressive strength (MPa), F = force/unit area (kg), 9.807 (gravity) = constant and A 

= base area (7.06 mm2). 

STATISTICAL ANALYSIS 

The means and standard deviations for all the groups were calculated and the data was 

analyzed statistically using one-way ANOVA test with a p-value set at 0.05. 

Compressive strength (MPa) of MTA and biodentine contaminated with blood and saliva 

with (p-value > 0.05) for MTA and biodentine groups. 

S. 

No 
Sample Compressive Strength (MPA)Mean ± Sd p-value 

1 MTA 157.87 ± 76.30 

0.52 2 MTA-S 114.70 ±47.36 

3 MTA-B 176.44 ± 67.47 

4 BD 205.41 ± 21.59 

0.18 5 BD-S 156.64 ± 57.31 

6 BD-B 176.93 ± 28.41 

RESULTS 

After three days of incubation, samples were tested for the compressive strength (MPa). On 

contamination with oral tissue fluids like saliva and blood, there was no statistical significant 

difference in the compressive strength between the three groups i.e., MTA, MTA-S, MTA-B 

(p>0.05). However, there was higher compressive strength in the MTA-B group when 

compared to MTA and MTA-S. Also, there was no statistical significant difference between 

BD, BD-S, BD-B (p>0.05). Among these three groups BD showed a higher compressive 

strength than BD-S, BD-B . 
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DISCUSSION 

The success of root end filling material lies in sealing the mechanical or pathological 

communication between the periapical environment and root canal system. It should have the 

capacity to withstand the mechanical forces of condensation during perforation repair or 

when used as a retrograde filling material (14) .The most common cause for failure of 

endodontic therapy is apical microleakage (15) . 

During clinical applications like perforation repair or in apexification the materials may come 

in contact with tissue fluids like saliva or blood which may penetrate the MTA and inturn 

may affect the strength by altering the setting mechanism leading to failure of the set cement 
(16) .Also, compressive strength is an indicator of the setting and hydration processes (17) .In 

clinical situations, root end filling materials come into direct contact or even mix with blood 

during or after placement. In addition, it has been stated that the ‘air entrapment’ features of 

blood proteins affect the microstructure of cements and increases their porosity (18) .When 

used as a restorative material, it may be subjected to masticatory stress, so adequate 

knowledge about the compressive strength is necessary to prevent the failure of the set 

cement (19) .Compressive strength is one of the main physical properties of hydraulic cements. 

When used in vital pulp therapies, the cement should have the capacity to withstand 

masticatory stress (20) .In this study, freshly drawn blood was used because the presence of an 

anticoagulant may decrease the bond strength (21) . 

In this study, MTA and biodentine were used because of their excellent sealing ability and 

less microleakage when compared to amalgam, intermediate restorative material, glass 

ionomer cement and zinc oxide eugenol (22) . 

MTA was introduced by Torabijenad and was later approved by FDA and became 

commercially available as ProRoot MTA in 1998 (23) .MTA has excellent sealing ability, 

biocompatibility, good compressive strength, insoluble in body fluids once set (24) .ProRoot 

MTA also has the favourable ability to set under moist conditions (25) .MTA was prepared by 

mixing powder with sterile distilled water in a 3:1 ratio. On hydration the particles in the 

powder forms a colloidal gel that solidifies to form hard barrier (26) .Setting time is affected 

by factors like moisture and air entrapped during trituration (27,28) 

MTA contains fine hydrophilic particles like calcium hydroxide and silicon which has the 

ability to set in the presence of wet environment (29) .There are various studies on the 

influence of blood on properties of MTA. An in vitro study by Salem MA et al., reported that 

exposure to blood during setting has an adverse effect on marginal adaptation and the surface 

microstructure of MTA (30) .Therefore, by addition of the accelerators reduces the infusion of 

the blood into the material thereby protecting it from deleterious effect by improving its 

initial strength (31) .Recently, Biodentine has been used as a dentine replacement material in 

large carious lesions (32) .On hydration reaction, tricalcium silicate produces calcium silicate 

gel and calcium hydroxide and they may precipitate at the surface. So, the unreacted 
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tricalcium silicate grains are surrounded by hydrated calcium silicate gel, which are 

impermeable to water and decreases the setting reactions (32) . 

Biodentine, due to its high porosity has higher capacity for ion exchange (33) .Biodentine 

improves in compressive strength with time over several hours (34) . 

A study by Grech L et al., reported that biodentine had low fluid uptake and sorption values, 

low setting time and superior mechanical properties. The fluid uptake and setting time was 

the highest for MTA compared to biodentine (34) .This was supported by Camilleri J et al., 

2013 who stated that biodentine is more dense and less porous when compared to MTA 

which explains its less fluid uptake (35) .The lower the porosity, higher will be the mechanical 

strength(36) . 

To the best to our knowledge on the available literature, this is the first study evaluating the 

compressive strength of MTA and biodentine on contamination with blood and saliva. 

Charland T et al., reported that the exposure to blood did not have a significant difference on 

the setting time of MTA (37) .Kim Y et al., stated that the on exposure of MTA to foetal 

bovine serum affected the setting reaction of MTA (38) .Though both MTA and biodentine are 

tricalcium based cements, the shorter setting time of biodentine makes it a demanding 

material for apical surgeries (39) . 

Thomas B et al., compared the effect of pH on compressive strength of MTA and biodentine 

and stated that biodentine showed a higher compressive strength in acidic and in alkaline 

environment compared to that of MTA (40) . 

Poplai G et al., reported that in the presence of acidic conditions surface hardness of 

biodentine was affected (41) . 

CONCLUSION 

In this study, the compressive strength of MTA and biodentine was similar in comparison, 

both under normal as well as in contaminated conditions. This study concludes that 

compressive strength of MTA and biodentine was not significantly affected by contamination 

with oral tissue fluids like blood and saliva. 
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