— ABSTRACT

The results were as follows:

1. Apical microleakage increased throughout the test period in all group and one group having a smear
layer showed a dramatic increase under electrochemical test (p¢0.05). In the group having smear lay-
er, the degree of apical microleakage was the highest, and the microleakage was much higher than in
the smear layer removed group in electrochemical test {p(0.05). Scotchbond Multi-Purpose, All Bond
2, Mac Bond 2 and Clearfil Liner Bond 2 showed lower microleakage than one group having smear lay-
er. The All Bond 2 and Clearfil Liner Bond 2 treated groups showed the lowest microleakage in electro-
chemical test (p<0.05). _

2. There was no significant difference between the experimental groups in dye penetration technique.

These results suggested that the removal of the smear layer from root canal and concomitantly the appli-
cation of dentin primer into root canal could improve the sealing ability of root canal obturation. 1
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The purpose of this study was to evaluate effects of smear layer and dentin primers on the sealing ability
of root canals. 126 extracted human teeth with single, straight canals and mature apices were used. The
Samples were first classified into six groups as follows: presence of smear layer: absence of smear layer:
Scotchbond Bond Multi-Purpose: All Bond 2; Mac Bond 2: Clearfil Liner Bond 2. A Positive control was
alse established. All teeth except the control group were then obturated with thermoplasticized gutta-per-
cha and AH26.

Electrochemical and dye penetration technigue were later used to evaluate the degree of microleakage
through the root canal. Seventy teeth were then immersed in a 1 % potassium chloride solutien and An
external power supply(DC 10 V) was then applied to the circuit for the electrochemical microleakage test.
The degree of Microleakage was determined over period of 28 days before being evaluated.

In total, 48 teeth were submitted to the dye infiltration technique. All specimen were suspended in 2 %
methylene blue dye for 1 week before being longitudinally split. The degree of dye infiltration was mea-
sured under a stereomicroscope at X 10 magnification and evaluated.
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Materials Manufactures etchant Dentin primer
Scotch Bond 3M Dental Product Division, o 55% HEMA,
. 35% phosphoric acid o
Multi-purpose St Paul, MN, USA 5%polyalkenoic acid
A NTG-GMA
All bond 2 Bisco., Itasca, IL, USA 10% phosphoric acid .
B: BPDM in acetone
: Mac10(11-methacryloxy-1,
Tokuyama, Co., .
Mac Bond 2 1-undercanedicar-
Tokuyama, Japan L
i boxylic acid)
Kuraray Co., Ltd.. A : phenyl-
Clearfil Liner Bond 2 araray Lo phenyrp
Osaka, Japan B : HEMA
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Fig. 1. Schematic drawing of electrochemical test system and test specimen.
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Table 2. Mean leakage(mV) and standard deviation(SD) of the mean for test materials in electrochemical test

Days
Group
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Control Mean 7845 8642 87.27 92.03 87.35 87.15 9258 96.82 100.68 101.03 106.07 102.20 10145 94.65
SD 1769 1176 1349 1711 1760 2076 2401 2796 1604 2634 1984 2899 1838 2280
Smear (+) Mean 21.35 33.03 39.07 4023 4512 4948 4897 5068 4743 4997 5152 5298 50.37 49.70
SD 1218 1201 2208 17.09 1796 17.36 930 78 729 554 674 581 606 5M
Smear O Mean 1218 1363 1528 17.73 20.10 1853 2530 2343 2530 2538 2343 2942 2827 2840
SD 1000 1271 1117 1149 1166 768 1684 1479 1683 1829 1696 1833 17.97 16.56
Scotchbond ~ Mean 432 638 7.85 877 1338 1878 1897 1883 2095 2150 2343 2380 2417 24.68
Multi-Purpose D 483 510 504 446 598 780 764 719 745 654 634 59 516 542
All Bond 9 Mean 13.90 1375 1522 17.95 1935 1988 19.20 2052 1790 1915 1907 1935 1892 19.75
1187 1334 1398 1550 1696 1631 1610 1571 1378 1363 1258 1279 1205 1208
Mac Bond 2 Mean 935 13.78 1525 1833 21.83 2457 2492 2635 2947 2942 2855 3007 2820 30.50
SD 900 1249 15684 1724 1747 1959 1674 1862 2039 1828 2002 1977 2110 20.80
Clearfil Liner Mean 425 552 548 817 878 998 1110 1202 1383 1455 1582 1665 1614 16.27
Bond 2 SD 597 473 561 524 373 366 346 409 48 535 605 615 651 657
Group Days
15 16 17 18 19 20 21 22 23 24 25 26 27 28
Contral Mean 9933 9825 10155 86.85 9345 9842 89.80 96.08 9045 9855 9245 88.87 8945 90.75
SD 2197 1956 2048 1744 22928 1895 1953 1958 1582 1795 1652 1948 20.23 18.53
Smear (+) Mean 5165 5712 59.65 57.13 62.06 6290 6023 6025 6227 6473 6478 6710 6623 69.33
D 744 748 780 736 1049 910 B36 802 846 750 770 1157 1044 1253
Smear () Mean 31.13 2845 3320 36.50 3480 34.85 3340 34.30 3487 3712 3645 3712 3692 36.75
SD 1975 1653 1964 2446 2104 1996 2025 1744 1849 1986 1870 2091 20.16 1944
Scotchbond ~ Mean 25.77 26.95 29.05 27.08 29.88 2723 2845 2727 2867 3025 2943 2937 30.02 32.90
Multi-Purpose SD 522 6.06 911 693 55 718 912 857 972 1076 1016 1030 1059 12.73
All Bond 2 Mean 2065 1965 2018 1992 2148 2237 2212 2293 2182 2400 2323 2337 2467 2687
SO 1213 1056 11.19 1103 1168 1144 1039 985 826 694 731 678 661 638
Mac Bond 2 -Mean 38113 31.32 3095 3528 3227 3727 3762 3810 3902 4132 3835 41.38 4357 4573
SD 1990 1989 2141 2794 2154 1940 1708 1707 1793 1735 1683 1465 16.16 1518
Clearfil Liner Mean 1633 18.08 1858 18.03 1965 20.30 1845 1882 1927 2023 1955 20.25 21.13 21.98
Bond 2 SO 637 866 912 953 1066 891 917 872 905 1025 930 947 862 944
Table 3. Total mean leakage currents(mV) of experi-
T2 AH] 5 BolH vlA 7EY VIS HARL = mental groups in electrochemical test .
2ol e TL 24 Z71RH 4 & F4T 3t N Mean=SD
2 Ho 23 74 ARE 24 19 A vz {Fs w4 Control 10 93.87+19.39
5o Aols BYIL(p(0.05), ZE ZH/ e 7+ Smear(+) 0 534041463
£ oA 75 RYH(Tables 2, 5, Fig. 2). Smear(-) 10 98 99+17 76
AL AFYE 183 AdeliE £23] e Tl Scotchbond Multi-Purpose 10 22.79+10.54
U]’ﬂl ":l-‘% 78157]' 2.185+1.025mm= 7]'73' }x'z;—lor %k’% L}' All Bond 2 10 20.25+11.44
el 3, Mac Bond 22 g FellA 1.208+£0.494mm Mac Bond 2 10 30.49+19.17
2 7h3 W ge vehllovt 2 Fett fof@ Aole ¥ Clearfil Liner Bond 2 10 15.33%8.52

o)A &3kt (Fig. 3).
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Fig. 2. Mean leakage patterns for different test materials in electrochemical
test.

Table 4. Statistical analysis among experimental groups in electrochemical test

Scotchbond Clearfil Li
Control Smear{+) Smear(-) CO, on All Bond 2 Mac Bond 2 ea ner
Multi-Purpose Bond 2
Control -
Smear(+) * -
Smear(~) * * -
Scotchbond . .
. NS -
Multi-Purpose
All Bond 2 * * * NS -
Mac Bond 2 * * NS * * -
Clearfil Liner Bond 2 * * * * NS * -

* . p{0.05 NS : Non-significant differences

Table 5. Statistical analysis of microleakage per week . ;
in electrochemical test
Tth 14th 2Ith 28th 1 ‘
day day day day i
Smear(+) 1st day * * * * <0
Smear{(-) st day " s {
Scotchhond . . . 104
. 1st day
Multi-Purpose o
All Bond 2 1st day
Mac Bond 2 lst day * L * S "}g} o
Clearfil Liner Lst dav . . . :
Bond 2 4 Fig. 3. Dye penetration of test specimens at 7 days.

* 1 pl0.05
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