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‘—‘ ABSTRACT

COMPARISON OF THE SEALING ABILITY OF VARIOUS RETROGRADE
FILLING MATERIALS

Yun-Chan Hwang, In-Chul Kang®, In-Nam Hwang, Won-Mann Oh
Chonnam Natl. Uni., College of Dentistry, Department of Conservative Dentistry,
Department of Oral Microbiology®, DRI.

This study was performed to evaluate the sealing ability of various retrograde filling materials by using
bacterial penetration and dye penetration test. One hundred and forty extracted human teeth with single,
straight canals and mature apices were collected and used for this study. All canals were instrumented
using an engine driven Ni-Ti file (ProFile). After removing 3mm from the apex of tooth, a standardized 3
mm root end cavity was prepared using an ultrasonic instrument. The 70 teeth were randomly divided into
7 groups : 6 groups for retrograde filling using Super-EBA, ZOE, Chelon-Silver, IRM, ZPC and amalgam.
The 7th group was used as a negative control. Nail varnish was applied to all external root surfaces to the
level of the resected root ends to prevent lateral microleakages. The specimens were then sterilized in an
ethylene oxide sterilizer for 24 hours. 2 mm of the resected root was immersed in a culture chamber con-
taining a Tripticase Soy Broth with a phenol red indicator. The coronal access of each specimen was inocu-
lated every 72 hours with suspension of Proteus vulgaris. The culture media were observed every 24hours
for color change indicating bacterial contamination. The specimens were observed for 4weeks. The remain-
ing 70 teeth were submitted to a dye penetration test. The canals of all teeth were first sealed with AH26
and obturated using an Obtura [ system. Root resection, root end preparation and retrograde filling was
performed as above. All specimens were suspended in 2% methylene blue dye for 72 hours before being lon-
gitudinally split. The degree of dye penetration was then measured using a stereomicroscope at 10 magnifi-
cation and evaluated.

The results were as follows:

1. In the bacterial penetration, the degree of leakage was the lowest in the Super-EBA, followed by, in
ascending order, ZOE, Chelon-Silver IRM and ZPC. The amalgam showed highest bacterial leakage of
all(p<0.01).

2. In the dye penetration, the degree of microleakage was the lowest in the Chelon-Silver and Super-
EBA, followed by, in ascending order, IRM, ZPC. The ZOE and amalgam showed the highest
microleakage of all(p<0.05).

These results suggested that the eugenol based cement, Super-EBA, have

excellent sealing ability as a retrograde filling material.

Key words : Sealing ability, Retrograde filling material
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Table 1. Tested materials

A g AAsitdn Zostien Goldman §9% 44
A vAFE Aol oM MiAFHETE AT

Fol o g o] En] MAgatgo] ow ¢y
Bhe-o] A7 g & dttn ST, ek A|2e A%
o] A9 A7 93 oF7|57] WEol] mAE g A

TAFYPEE vArES kst Aol gz ¥ 4

o,
O:

r

==

4 Aol B 5 slenl 590 A rre
o A3l 2o el 9ok g, 20 g
o180 shirE due 4AD 1S a9 3

F E ol AR E in cirro AYON HEAE 715
) ool e AE e, TelmE A 2% Yasle
2 Hr} 939 2ol BAT BT} 249 WS Ao
S 42ARY 5 e B9 BUE 2o gt A
o] 1 galt}

meta B AFddAe 59 43 Aagel dd a2z
o]l ojmg JFAA)

o
=2
7VE ¥l Frketaat sl

AT Y2l HAY 140709 B2 E A48
u ZAAET gAZo R F o Wbl ARl S 29

+ X2k FHd) BTho] &5
o2 AA|ZTE 2 Al AMgH 954 A

~ & ZHEJV‘% ound buri
A3t & barbed broach® X4 A Azt 2 210}«]
NARE 14 P=y A4 fissure burd AHEEt A2

22 16mme Zol& FdsiA kst 158 K—
Flexofile*(Maillefer, Switzerland)& 3ol AFished

Materials Manufactures
Super-EBA™ Harry J. Borthworth, U.S.A.
ZOE (Zinc oxide eugenol cement) Sultan, U.S.A.

Chelon-Silver™

IRM* (Intermediate Restorative Material)
7PC (Zinc phosphate cement)

Amalgam (Standalloy®F)

ESPE, Germany
Dentsply Caulk, U.S.A.
GC corporation, Japan
Degussa S.A., Brazil
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Fig. 1. Schematic drawing of bacterial leakage test
" model.
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Table 2. The result and the statistical analysis of the leakage for the test period in bacterial penetration test

period group statistics
Control Super-EBA  ZOE Chelon-Silver IRM yAL® Amalgam ¥ Y
1st day 0 1 2 2 3 5 5 6.667 0.466**
2nd day 0 1 2 2 3 5 5 6.667 0.466**
3rd day 0 1 2 2 3 5 5 6.667 0.466**
4th day 0 3 2 2 3 5 8 11.351* 0.476**
5th day 0 3 2 2 3 6 8 12.500* 0.507**
6th day 0 3 2 2 4 6 8 11.863" 0.515**
7th day 0 3 2 2 4 6 9 15.204**  0.568**
8th day 0 3 3 2 5 8 9 16.800**  0.606**
9th day 0 3 3 2 5 8 10 20.356**  0.663**
10th day 0 3 3 3 5 8 10 18.214**  0.657**
11th day 0 3 3 3 6 8 10 18.384**  0.673*
12th day 0 3 3 3 6 8 10 18.384*  0.673*
13th day 0 3 3 4 6 8 10 16.833**  (.668""
14th day 0 3 3 4 6 8 10 16.833**  0.668**
15th day 0 3 3 4 6 10 10 22.500*  0.749**
16th day 0 3 3 4 6 10 10 22.500™  0.749**
17th day 0 3 3 5 6 10 10 21.504™  0.750™*
18th day 0 3 3 5 6 10 10 21.504™  0.750**
19th day 0 3 3 5 6 10 10 21.504*  0.750**
20th day 0 3 3 5 7 10 10 22.105™  0.775**
21st day 0 3 3 5 7 10 10 22.105*  0.775*
22nd day 0 3 3 6 7 10 10 21.758™  0.779*
23rd day 0 3 3 6 7 10 10 21.758*  0.779**
24th day 0 3 4 6 7 10 10 19.500**  0.761**
25th day 0 3 4 6 7 10 10 19.500**  0.761**
26th day 0 3 4 7 8 10 10 20.952**  0.801**
27th day 0 3 4 7 8 10 10 20.952™  0.801**
28th day 0 4 4 7 8 10 10 18.140™  0.759**

Values are number of specimens penetrated by bacteria(Proteus vulgaris)

* 1 p€0.05, ** 1 p<0.01
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Table 3. Linear regression test in bacterial penetration

test
Super-EBA =2.119+0.048xdays , R*=0.354 , p<0.01
70E =1.888+0.071 Xdays , R*=0.792 , p(0.01
Amalgam =7.126+0.141 xdays , R*=0.521 , p(0.01
IRM =2.912+0.188xdays , R*=0.919 , p<0.01
Chelon-Silver ~ =0.952+0.212xdays , R*=0.950 , p<0.01
ZpPC =5.253+0.214 X days , R?=0.833 , p¢0.01

Table 4. Comparison of total mean leakage in the dye
penetration test

N Mean=+SD Min. Max.

Chelon-Silver 10 O.59i0.46| 0.20 1.80
Super-EBA 10 1.02+0.48 0.40 1.90

IRM 10 1.38£0.43 1.05 2.30
ZPC 10 1.50+0.77 0.30 245
ZOE 10 1.98+0.50 I 0.75 2.50
Amalgam 10 2.05+0.39 1.50 2.65

(ANOVA: p{0.05)

SD: standard deviation

Values are distance of dye penetration (Unit: mm)
Vertical bar represents no significant difference between

groups at @=0.05 level.
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TS A7) A3 vake 1986l 0.466(p<0.01)°]
Rev 7TdAA = 0.568(p<0.01), 14¥ A =
0.668(p{0.001), 21¥A = 0.775(p<0.001) 18]z 28¢
AE 0.759(p<0.001)E Yehl Super-EBA®, ZOE,
Chelon-Silver®, IRM*, ZPC % amalgam <A 2 A2}
%] Z1cHTable 2).

284 FRte) A mE 7 7o TR A=E
A7 At ALY S AldE A3te Super-EBA®,

$Z0] oiax Mo A2E 2 HlT

Distance (unit :mm)

Chelon-Sitver Super£BA iRM i Z0E Amaigam
Group

Fig. 2. Dye penetration of test specimens at 72hours.

ZOE, amalgam, IRM®, Chelon-Silver®, 22]i ZPC &
o2 ARV whet Al FEo] F71eHATHTable 3).

2. MAEIEH

A B A3 v & Ao e FA T T2/
T FAURTAME HAFEe] A3 dojuA] g3
™ Chelon-Silver*l A& 0.59+0.46mm, Super-EBA®
AME 1.024£0.48mm, IRM®*IHE 1.38+0.43mm,
ZPColME 1.50+£0.77mm, ZOE= 1.98+0.50mm 1
2132 amalgame 2.05+0.39mmE YET Chelon-
Silver® ¢ Super-EBA®| A mlAlFEc] 71 wigton) &
7] froj @t atol= giolth. tho.2 IRM® ZPC &2
2 uAZo] £/ oy Super-EBA®, IRM®3# ZPCA}
ool Folg Aol7l It ZOES amalgamelA] oA
FZo| 7} w3koy ZOES amalgamAtelole #23
Aol A THp(0.05, Table 4, Fig. 2).

V. &2« 0z
T E F A TY A8 A B4 DHo) o3 A
T AN R Q& oprH7] i A2e AAle F 2
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2u ZHYE T AN EE 95 AR we) Doy
o] SlojA zte]7t Veh}r) di o) A3 A58 st
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NARAERNE Prosens vulgaris, Streprococcus salivar-

ius, Staphylococcus epidermidis, Enterococcus faecalis "3
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