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Effect of Irrigants on the Contact Angle of Epoxy Resin-Based
Sealer

Kanokpatsorn Boondeekul! Kunlanun Dumrongvute”

Abstract

Objective: To compare the contact angles between root dentin and an epoxy resin—-based
sealer after using ethanol as the final irrigant at different time intervals.

Methods: Twelve extracted human mandibular premolars were embedded in acrylic resin
blocks and sectioned longitudinally into two halves. The root dentin surfaces were irrigated with 25 mL
of 5.25% sodium hypochlorite (NaOCI), followed by 10 mL of 17% ethylenediaminetetraacetic acid
(EDTA). The specimens were then divided into three groups (n = 8 per group) according to the final
irrigant used: distilled water, 5.25% NaOCI, and 70% ethanol. Each specimen was irrigated with 10 mL
of the assigned solution for 1 minute. After drying the surfaces, a drop of the epoxy resin-based
sealer was placed on the middle third of the root surface, and a video was recorded using a camera
equipped with a macro lens. Images captured immediately, after one minute, and five minutes of
contact were analyzed to determine the contact angle using ImagedJ software. Data were statistically
analyzed using one-way ANOVA and repeated-measures ANOVA at a significance level of 0.05.

Results: The mean contact angle values differed significantly among the three groups at all
time intervals (p < 0.05). The NaOCI group showed the highest contact angle, followed by the
distilled water and ethanol groups, respectively. Within each group, the mean contact angle
decreased over time, being highest immediately after contact and gradually decreasing after 1 and
5 minutes.

Conclusion: The wettability and flow of epoxy resin-based sealers decreased when NaOCI
was used as the final irrigant, whereas irrigation with ethanol improved the surface wettability of root

dentin.
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Fig 1. Procedure for preparing sample tooth block: (A) Mandibular premolar embedded in a

self-cured acrylic resin block; (B) The coronal portion of the tooth was sectioned

perpendicular to the long axis at the cemento-enamel junction; (C, D) The specimen block was

longitudinally sectioned into two halves along the long axis at the midpoint of the root canal;

and (E) The prepared tooth specimen block for experimentation.
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Fig 2. (A) The customized contact angle measurement device consists of the following

components: (1) Camera, (2) Micropipette, (3) Sample stage, (4) Sample,

(5) Light source; and (B) Video recording using the camera with macro len.
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Fig 3. Measurement of contact angle using ImageJ software. The contact angles on the left

and right sides of the sealer were measured, and the average value was calculated

to represent the contact angle of the sealer.
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Fig 4. Bar chart showing the mean contact angles, classified by types of root canal irrigants at

different exposure times.
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Fig 5. Images of epoxy resin-based sealers from each experimental group

at various time points.
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