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ABSTRACT

The temperatures of commercially available eight thermoplastic gutta-percha (GP) materials and different
positions of injection gun were measured while the materials were extruded from the Obtura injection
gun set at 160°C and 200°C, The complex viscosity values of the materials were evaluated at the
designated temperatures, The in-situ temperatures were measured every 10 s for 30 s using an infrared
thermal imaging camera, Calibration and reconstruction of the recorded images were performed by
applying respective material emissivity values for each measured parts, Depending on the tested GP
materials, mean temperature values of the extruded melts were ranged in 57.5-88.4°C at 160°C setting
and 84.0-110.6°C at 200°C settings, Among the tested materials, the melt of Obtura showed the lowest
melt temperature values at both temperature settings (p<0.05). The highest measured temperatures of the
needle and needle-adapter parts of the injection gun were above 200°C during the 30 s from the
beginning of triggering action. Based on these results, the temperatures of gutta-percha melts were
changed by both the heating temperature and the brand or viscosity-type of tested materials. The
injectable gutta-percha technique should be performed with caution when using the heated injection gun
device.
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Table 1, Thermoplastic root-canal obturating materials tested

U2 ZeAb dsbee] Al 2e FUF WiFelA

Az F9 ‘IJrE d%ﬂ«] ZFo](Miner %, 2006;
Karr 5, 2007)e] &Jal xfo]& Holw AHggt 2%E o
Z317] PEt

ofo] & A7oMe Ao dIPIFAE ARt
FU7E B dEHe EAF dstee] A 2xE
SAstaL, sl gEARtel wE FU7|e] A2
Hlaske] F47] ZF Fto] 2EREE SAs. o
Ao AREL = T 2%, F%, 3EE T
o] F9 Al WAl SEsr(Kells 5, 2000),
53] rke e AEgh WA (emissivity)s 483}
o mAE gow ke ATl Wik 2ol 4
FZH o]t (Mc Cullagh &, 2000). B8k ZF AlgAz] of
af olFAl stotd Aeuate] 2 SAFe}t FHEA
ZA7](Advanced Rheometric Expansion System; ARES)
28 o) Aol e 23AAslel e WG
et

ERT

1. MERlE

AAZE Table 10 Hol oA AJ&EE % 8%
o4& Dk AR AES Bkt ® aF
o] AH4E BE 2REAARS e 9%y el

o= A|lzAbel wet 2AH Hol7} gt AoltATHA A
2,79~2.95 mm, 2] 14-17 mm), ¥ 3ol ARE-E Obtura
7t FY7lell B AFe] A TFsetdlen, AdolA
B 5 7R AAe] 3 glo] 3EE AHE A

S5t

Groups Brand name Lot No, Manufacturer

BaL-H B&L beta GP Pellet-Hard 1079B .

B8L-S BSL beta GP Pellet-Soft 1014A BAL Biotech, Ansan, Korea

Dia-H DiaDent GP Obturator-Hard 170809 . )

Dia-S DisDent GP Obturator-Soft 033109 DiaDent Group Intermnational, Cheongwon, Korea
Metabio Gutta Percha Point (Bar) 100218G Meta Biomed Co, Ltd,, Cheongju, Korea
Obtura Obtura 33491003 Obtura Spartan, Earth city, MO, USA
Sure-H Sure-endo GP Obturator-Hard 1179D

Sure-S Sure-endo GP Obturator-Soft 1179D SureDent Co. Lid,, Seongnam, Korea
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Figure 1, Split mold for preparing the ARES fest speci-
mens: (a) parts of split mold, (b) assembled mold, (c) test
specimen prepared with split mold.
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Figure 2. Complex viscosity of the tested materials measured
using ARES at 160t and 200¢.
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Figure 3 (a) Parts of Gutta-percha injection gun (Obz‘ura
System) The selected parts for thermal analysis were indl-
cated as follows, A: extruded gutta-percha mell, B. injec-
tion needle, C: needle adaptor, D. gun plastic body, White
broken line indicates the position of embedded heater
inside the apparatus, (b) Typical thermal image 30 s after
beginning of injection (set temperature: 160t) This image
does not mean actual temperature of the measured parts
because this infrared thermal image Is before reconstruction
of the thermographic image in consideration of the respective
emissivity of the measured parts,

Figure 4. Calibrated thermal images obtained by a,op/y/ng
different emissivity for selected areas (broken-lined box) of
gun parts, (@) GP melt emissivity=099, (b) injection needle,
emissivity=0.02, (c) needlle adaptor, emissivity=030, and (q)
gun body, emissivity=094.
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Figure 5, A reconstructed thermal image of gutta-percha
injection gun (Obtura Systermn) and thermoplastic gutta-percha
material 30 s after beginning of injection (set temperature:
160t) This image was reconstructed using four calibrated
images.
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Table 2, Mean (SD) temperatures of the thermoplastic obtura-
tionmaterials extruded using Obtura injection gun
set at 160c and 200c

Groups 160°c 200°c
BSL-S 847 (3.8°° 1052 (1.6)°°
Dia-S 798 (2.6°¢ 1040 (11.7)°°
Sure-S 813 (3.4 1106 (4.8°

Metabio 884 (30 1102 (5.4
B&L-H 782 (4.0 941 (104P°
Dia-H 720 (2.0P 954 (1247
Sure-H 764 (19P° 100.1 (3.2P°°
Obtura 575 (6.6 840 (307

Identical superscript alphabets in the same column are not statistically
different (p)0.05)
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Figure 6, Temperatures of the thermoplastic materials extruded
using Obtura injection gun set at (a) 160t and (b) 200c
after 10 s, 20 s, and 30 s from the beginning of triggering
force
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Figure 8, Surface temperatures on the different parts of the
Injected thermoplastic materials and Obtura injection System
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