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Abstract This study was aimed to investigate the effect

of different parameters such as shear rate, temperature, and

time on the viscosity of four endodontic sealers. Further-

more, the effect of variations in powder to liquid ratio of

two powder/liquid sealers upon their viscosity was evalu-

ated. The tested sealers were AH Plus, Endofill, AH 26,

and Epiphany self-etch (SE) sealer. As all of the tested

sealers contain particles of resinous composites; shear

thinning and some time-dependency of viscosity are

expected. Therefore, steady shear viscosity and thixotropy

behavior were assessed. The samples were examined at 25

and 37 �C with the shear rate ranged from 0.0001 to

100 s-1. All sealers almost exhibited shear thinning

behavior. At both temperatures of 25 and 37 �C, the vis-

cosities of sealers were at the same order and ranked from

the highest to the lowest as follows: Epiphany SE, AH

Plus, AH 26, and Endofill. The samples with higher powder

to liquid ratio of 3:1 exhibited higher viscosity compared to

2:1 ratio in both tested temperatures. With the exception of

Epiphany SE and AH 26 (at shear rate less than 1 s-1),

viscosity of all sealers decreased with increasing temper-

ature from 25 to 37 �C. All sealers exhibited time-depen-

dent viscosity characteristics at the two examined

temperatures.
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Introduction

The root canal treatment procedure includes removing

inflamed or damaged tissue from inside a tooth and

cleaning, shaping, and filling the remaining space with

biocompatible materials. Endodontic filling materials con-

sist of a core material and a sealer. The endodontic sealers

play an important role in the filling of the root canal. There

are several different types of polymeric materials used as

endodontic sealers.

The flow is a desirable property allowing the sealer pen-

etration into anatomical spaces and internal irregularities

which cannot be filled with the core materials [1, 2]. An ideal

endodontic sealer should have suitable flow rate because

excessive flow increases the risk of material extrusion to the

periapex which could cause tissue reaction [3]. Rheological

properties such as flow behavior or viscosity of endodontic

sealers are affected by temperature, humidity, shear rate,

powder to liquid ratio, shape, and width of the canal [4–6].

Kaplan et al. [4] evaluated the relation between rheological

properties and biocompatibility of endodontic sealers. They
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