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ABSTRACT 
Aims: This in vitro study was conducted to exam the effect of condensation technique on surface hard-
ness of MTA. Materials and Methods: In this study, 20 acrylic blocks were used. In each block a cu-
bic shape cavity 4 mm in width and 4 mm in depth was prepared. The first group which involve ten 
samples were filled with MTA using hand condensation method. The other ten samples were filled 
with MTA using hand method followed by ultrasonic activation for one second after each increment. 
All sample after setting were prepare for Vickers Hardness Test. The first group subjected to a load 
started from 0.5 Kg and show fatigue  at 1 kg using the Vickers Hardness Machine. The second group 
subjected to a load started from 0.5 Kg and increased the load until showed fatigue of the material at 3 
Kg using the Vickers Hardness Machine. All the samples were examined using stereo microscope the 
magnification  power about 200x to perform hardness number. Results: Samples condensed with hand 
method followed by ultrasonic condensation showed more surface hardness than samples condensed 
with hand method only. There was highly significant difference between samples. Conclusions: Be-
cause OF use MTA as pulp capping is import to use  Ultrasonic condensation for placement of MTA. 
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INTRODUCTION 
Mineral trioxide aggregate (MTA) de-

veloped in 1993, is a potential alternative to 
the traditional materials (1). 

MTA is designed to seal all possible 
communications between the tooth and the 
external surface and has been recommended 
as a material for use in perforation repair and 
retrograde filling. Recently, MTA has been 
suggested for vital pulp capping (2,3) and 
apical plug formation of open apex (4). 

Studies (5,6) have demonstrated cemental 
repair, formation of bone and regeneration of 
the periodontal ligament when MTA is used 
in endodontics. It has been shown to be bio-
compatible by several researches (7,8). 

Leakage studies indicated that MTA 
provide a superior seal even when placed 
under adverse conditions, such as in the 
presence of moisture and blood (9,10). 

Several in vitro and in vivo studies have 
showed that the sealing ability and bio-
compability of MTA are superior to that of 
amalgam, IRM and super –EBA.(4) However, 
it is not easy to handle, and obtain consistent 
result in clinical applications. The particles 
size, powder to liquid ratio, environmental 

temperature and presence of air in the mix-
ture may all affect the physical properties of 
MTA(4). 

Mineral trioxide aggregate (MTA) was 
introduced as a cement that may have some 
potential as a root canal obturating material. 
Some investigators have suggested using 
MTA to obturate the entire root canal system 
(11,12). 

In 2004 Vizgirda et al. (13) evaluated the 
potential of using MTA as a root canal fill-
ing by comparing its apical sealing ability 
with that of laterally condensed gutta percha 
with sealer and higher temperature thermo-
plasticized gutta percha with sealer in the 
extracted bovine teeth. MTA was placed 
onto the canal using a lentulo spiral until the 
material reached the canal orifice. Their 
results suggested that gutta percha obturation 
might provide an apical seal that was supe-
rior to MTA. A possible explanation of 
MTA was difficult to place and condense it 
in the apical portion of the root canal con-
ceivably, the use of ultrasonic activation mi-
ght improve this phenomenon. 

In 2003 Amonoshariae et al.(14) exami-
ned the adaptability of MTA to the walls of 
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plastic tubes simulating root canal walls 
when placed from an orthograde approach 
using hand placement and ultrasonic meth-
ods. Twelve samples were evaluated with a 
light microscope and radiograph for the 
degree of adaptability of MTA to the tube 
wall and for the presence of voids within the 
MTA material itself. They found that hand 
condensation result in a better adaptation to 
the tube walls and fewer voids than the ultra-
sonic method. 

Up to date, there has been only studies 
quantitatively comparing the surface hard-
ness of MTA produced by hand condensa-
tion and ultrasonic activation. The purpose 
of this study is to quantitatively compare the 
surface hardness of MTA produced by two 
different placement. 

 
MATERIALS AND METHODS 
twenty acrylic blocks were used. In 

each block a cubic shape cavity about 4 mm 
in width and 4 mm in depth were prepared 
(Figure 1). 

 
 
 
 
 
 
 
 
 
 
 

Figure (1): Samples 
These 20 blocks were divided into two 

groups. 
The MTA (ProRoot Dentsply, Tulsa 

Dental, Tul –sa, ok) (Figure 2) was mixed 
with sterile water at powder to liquid ration 
3:1 and the mixture was incrementally 
placed and condensed by condenser in the 
first ten samples using hand method only. 

 
 

 
 
 
 
 
 
 
 

Figure (2): MTA material 

For the 2nd group the ultrasonic me-
thod, after each MTA increment was con-
densed with a hand condenser, it was acti-
vated for one second with ultrasonic tip 
DS 007 INSERT F (Piezon Master 400 
EMS) (Figure 3). 

 
 
 
 
 
 
 
 
 
 
 

Figure (3): Piezon Master 400 EMS. 
 

Vickers Hardness test using Vickers 
hardness mashine (Figure4) (Wolpert, Ger-
many ) consists of indentation the test mate-
rial with a diamond indenters in the form of 
a right pyramid with a square base and an 
angle of 136 degree between opposite faces 
subjected to a load of 1 to 100 kg. The load 
is normally applied for 10 to 15 seconds. 

 
 
 
 
 
 
 
 
 
 
 

Figure(4): Vickers hardness mashine 
 

The load is normally applied for 10 to 
15 seconds. The two diagonals of the inden-
tation left in the surface of the material after 
removal of the load are measured using ste-
reomicroscope (Germany) (Figure5) the ma-
gnification of 200x and their average calcu-
lated. 

 
 
 
 
 
 
 
 

       Figure (5): Stereomicroscope 
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The used of this formula to calculate the 
Vickers Hardness number (VHN) in 
Kg/mm2: 

VHN = 1.854 p/d2 
Where: 
        P= load 
        D= average of diagonals.    
 

The results were analyzed statistically 
using t – test to determine whether there 
were any statistically significant differences 

between the groups at the 5% level of sig-
nificance (p< 0.05). 
 

RESULTS 
The sample  of ultrasonic method 

resulted in a greater surface hardness than 
using hand condensation only. So, the mean 
of hand condensation about 4.8880 Kg/mm2 
while the mean for ultrasonic method about 
46.3100 Kg/mm 2. (Table 1). 

 
Table (1): Comparison of mean surface hardness of MTA between groups. 

Group No. of teeth Mean (Kg/mm2) SD 
Hand condensation 10 4.8880 1.127 
Ultrasonic condensation 10 46.3100 7.024 
Significant difference at P< 0.05. 

 
Table (2) represented the t –test be-

tween the groups. There was a statistically 
significant difference of MTA in ultrasonic 

condensation (p< 0.0001) over the hand 
condensation group. 

 

Table (2): T – test  between groups. 

   Group T  value df P  value 

 
Hand condensation 
Ultrasonic condensation  18.412 18 0.000 

Significant difference at p< 0.05 
 

DISCUSSION 
           Although the measurement of sur-
face hardness for root canal filling is not 
needed as those for coronal restoration like 
amalgam, composite, but when used MTA 
as  pulp capping (2,3)  is wise to determine 
the best  method for placement,  
  In this study, when used hand con-
densation only the load applied for Vickers 
Hardness Number is begin at 0.5 Kg/mm2 
and increase until show fatigue of the mate-
rial at 1 Kg/mm2. This could be explained 
by using the formula for surface hardness: 
VHN= 1.854 p/d2. While, when the used 
hand condensation followed by ultrasonic 
activation the load is begin in 0.5 Kg/mm2 
and increased  until show the material fa-
tigue at 3 Kg/mm2. 

 
CONCLUSION 

1. Hand condensation for MTA is accepted 
method. 

2. Ultrasonic method of condensation in-
crease it is surface hardness. 

3. It is preferable to use ultrasonic condensa-
tion .  
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