
INTRODUCTION

Successful root canal treatment is achieved by her-
metic obturation of the root canal space after canal

cleaning and shaping. A root canal filling must seal

the canal walls both apically and laterally to prevent
further ingress of microorganisms or tissue fluids

from percolating back into the root canal space1).

The use of a root canal sealer is necessary for
the hermetic sealing of root canal space. On this

note, Hovland & Dumsha2) demonstrated that there

was significantly greater leakage when the root canal
space was filled with a gutta-percha point alone ver-

sus a gutta-percha point and sealer.

With regard to dentin bonding agents, methyl
methacrylate (MMA)-based resins are well known for

their strong adhesion to dentin3-5). However, MMA-

based resins exhibit several problems in terms of
short working time6,7) , radioopacity8) , and lack of

removability6) when used for endodontic purposes.

Consequentially, Superbond sealer (Sun Medical,
Shiga, Japan) was recently developed to overcome

these drawbacks. Hemmi et al.9) suggested that

Superbond sealer showed better tissue compatibility
than zinc oxide-eugenol root canal sealers. Further,

Baba et al.10) reported that Superbond sealer was not

affected by root canal irrigant during obturation.
With respect to endodontic filling materials, a

thermoplastic synthetic polymer-based root canal fill-

ing material (Resilon, Resilon Research LLC,
Madison, CT, USA) was introduced as an alternative

to gutta-percha points11,12) . It can bond to MMA-

based resins since it contains a dimethacrylate resin.
It is also capable of chemical coupling to resin seal-

ers, such as Epiphany sealer (Pentron, Wallingford,

CT, USA)11,12), Real Seal sealer (SybronEndo, Orange,

CA, USA)13) , and Next sealer (Heraeus Kulzer,

Armonk, NY, USA)14). Epiphany sealer is a dual-cure
resin composite sealer. The resin matrix is composed

of Bis-GMA, ethoxylated Bis-GMA, UDMA, and

hydrophilic difunctional methacrylates. The adjunc-
tive use of self-etching adhesives and Epiphany sealer

purportedly creates a ‘Monoblock’ between

intraradicular dentin and root-filling material, which
is said to be more resistant to both bacterial leakage11)

and root fracture15) when compared with similar teeth

root-filled with gutta-percha points and conventional
sealers. In addition, Epiphany sealer shows good

permeability11,16) as well as high radioopacity11) ,

biocompatibility11,17) , and removability11) . However,
Gesi et al.18) suggested that the interfacial strength

achieved with a Resilon point and Epiphany sealer to

intraradicular dentin was not superior to that of a
gutta-percha point and conventional sealer. A possi-

ble explanation to these differing and contradicting

dentin bonding results could be found in a report by
Tay et al.19), which showed that a cavity configura-

tion factor existed in long narrow root canals, and

which affected dentin bonding. Furthermore, accord-
ing to Tay et al.17), Resilon points were susceptible to

both alkaline and enzymatic hydrolyses.

Various test methods have been developed to
evaluate the sealing ability of filling materials,

including dye penetration20-23), radioactive isotopes24,25),

bacterial or bacterial metabolite leakage16,26,27) , and
fluid filtration28-30). Although dye penetration meth-

ods are simple and easy, they require sample destruc-

tion during processing and do not permit evaluation
of sealing ability over time. Thus, we developed a

new non-destructive method using methylene blue
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The sealing ability of new adhesive root canal filling materials was evaluated using a new dye penetration method. Twenty-
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sealer (GS); gutta-percha point with dentin activator and Superbond sealer (GDS); or gutta-percha point with Accel primer,
dentin activator, and Superbond sealer (GADS). Amount of 0.06％ methylene blue dye solution (MB) that leaked from the
coronal portion to the apical area was measured with a spectrophotometer at one, four, eight, 15, and 30 days in an accu-
mulative manner. The total amount of leaked MB on day 30 was significantly higher for GDS than the other combinations
(p<0.05).
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