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Abstract

Comparison of flowable resin and resin sealant on the

microleakage and the penetration ability in occlusal fissure

Cheong Hye-Ran, D.D.S
Advisor : Prof. Lee Sang—-Ho, D.D.S., Ph.D.

Department of Biodental Engineering

Graduate School of Chosun University

In this study, we compared the penetration scores and microleakage
levels observed with different methods of application of a flowable resin

as a resin—based pit and fissure sealant. Our findings were as follows.

1. The results of comparison of the penetration scores among the test
groups revealed that Group 4, which was treated with flowable resin
following fissurotomy and subsequent application of a bonding agent,
exhibited higher penetration scores compared to Groups 2 and 3, which

were also treated with flowable resin (p<0.05).

2. Group 1, treated with a resin—based sealant, displayed significantly
higher penetration scores compared to Group 2, which was treated with
flowable resin without any bonding agent (p<0.05). However, the

penetration score distribution of Group 1 did not differ significantly from

_iV_

Collection @ chosun



those of Groups 3 and 4.

3. The results of comparison of the microleakage levels among the test
groups revealed that Group 4 exhibited lower microleakage levels
compared to the flowable resin-treated Groups 2 and 3 as well as the

resin-based sealant-treated Group 1 (p<0.05).

4. Group 1 as well as Group 3, which was treated with flowable resin
following the application of a bonding agent, exhibited lower microleakage
levels compared to Group 2, which was treated with flowable resin
without any bonding agent (p<0.05). However, the microleakage levels of

Groups 1 and 3 did not differ significantly.

5. The results of evaluation by scanning electron microscopy (SEM)
revealed that the penetration scores varied according the shapes of the
pits and fissures. The application and extent of fissurotomy also resulted
in variation of the penetration scores. In the group treated with flowable
resin without any bonding agent, close adaptation between the resin and

the enamel surface in the pits and fissures was not observed.

In summary, the penetration scores of the group treated with flowable
resin following fissurotomy were similar to those of the group treated
with a resin—based sealant, but higher compared to those of the other
groups treated with flowable resin without fissurotomy or bonding agent.

The group treated with flowable resin following fissurotomy also
exhibited the lowest microleakage levels. The group treated with
resin—based sealant and the one treated with a bonding agent prior to the

application of flowable resin showed similar microleakage levels.
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Therefore, flowable resin may be applied as a pit and fissure sealant,
and its application along with fissurotomy could increase the penetration

Scores.

_Vi_

Collection @ chosun



e

= Ao

2 A (fissure)

2] A<H(pit)

Einsl

Ao} 1l

< 12419 -3 68%,

=

o

|
<
o

]

SEREE R

E_2)O
o

4, & Oulis

T
R

o] Ki1% 2

15419 7% 78%7F i

1

H

= O
e

Aot Al

s

S

3|
«

] r%_4,5) )

3

=

wel shuigle] gobdz whs

EA

o

prig

ol
Bl

i

w2} A

4

Aol AT,

i A

9

- =
RE T

Apg A

T
R

1 192949 Bodecker

171 %18

S

7] .
o =

< A

NIl

ko3
T

e, o

3

He Ae 2

S AuaTaae )

4 F A

HA7HA o

EMERES

=

87%, 48~

7~84 ol¥lolE o w

60% A=ear 39t} Jodkowska® =

4 Fol

54 7l

~

36%, A A E

o]
K

b A3t a7fe] A Aol AE AT

AbE

Collection @ chosun



—_
"o

] B 30~

3z
£ [e)

o =
= [¢}

F A

0] 8.
A=

I tha kel 7}

o ol

]

[e]

o7k &

j
4 %

iy

23!

o
s

4

W7} o]

8

of v

ol

ol

"k

Azt g ~EdH s, VAA vE, dAA 9

SRR
=

9

94

ol

ol

i~

oF
"

‘.__HO
o

Z
B

o Frvn
pol v A

=
[€]
S

Bis—-GMA ¢t TEGDMAA ¢ R w=m7} Fo] AH8%m DMAPE, CPQ

&

47

=
=

ol filler

| Iy

T
R

= el

Ao} Amz AbgHE

w237}

A A

Ok =
ok 5

=

2

X

=

Ha o, b Zesoel own] A

|
&

Aoz A

)=
= 71 L1

A3 Eetho)

Collection @ chosun



A =

shar Qo

S

=

ATE

D

719] o

A, AAE o) Aok

/\o]-

o

o€ 7)) o] 2 e,

g}

=

o oA

O

™N
N

o

FAE A H A

T

R

clas

9

Hof o
Fol whplolgrel weh ol X ob9-4 59

=

g zee]

B
oF

ol

¢+

=,
o

oM 5 2

=
=

?_5]— %]\ q_27,28)' - Ij;‘l

SE

=

o

tact 19 o

)

L=RTA

s
ste] 187018 &<t 46%9] fillers

)

(e

B

At
72

i

<l

|

A

1

[e]

T

R

Al 4(modulus of elasticity) 7}
2w AFEe] ZAshA
I ZH7F 854%9F 855% %2 o]z}

U Autio-Gold™”

=

=
303
ol
T

oF
ol

o Aol A

— 29)

[€)

3442 Oba

S

2

B

B8R

—_
"o

571~605%=Z U] Strial

FAEe

94

)

<A

4

81.0%<1dl H]

A e Al

3h
A

44 & % (enameloplasty ) ¢}

&

A
L

Collection @ chosun



ejrkelo]l WeluXM &

i

<)
gl

o g
A7 Ag WeE 28 wWolAn

o]

A3 B

BTk TN %W
- = e % CRr
ofp ) i S G
do N ol e % W °
T, w XN g
— ® = 1T I
T oo - &
- s S8
B 0 < o 0
o T % "
) . o 1 EE ‘HA_l _
B W = (SRS 5
~ - _ o
wﬂ =3 1@ 5 mu mu mﬂ m -
R o : g )
< £ B P i ® o oE oy
®om - 0X =K ERC
GERR G I ="
) BT M oo 5
BORoe T 3 -
T g © R )
< H oﬂL ol e oy ﬂﬂl a 5=
NG T © o S8
~ e} HO ) o
Eogy ok = A o
ﬂ_rm EO J_,m_l &l ‘Ol ~— OT
= o T o % o
o] o} —_ — o —
= ~ XL X
oo, ® " o s,
;on_ ‘P*O,Vlu = = N wvll m cN
" H
— o il €} o}
u_ T =k -
] i
o L WL_ SR
X.A i L ~ o A
R o z L
o) TR o e ) 2 N i
R )
R - E AN RS TN
~ N X O© — TR W

/é]

Tz
CRER

-

S}

S

€

d

=

BeLite® LED

T

R

Jo} 1207

s
oied

T -

5 1o
3
e}

oF

o}

©

A
Filtekflow® (3M-ESPE, USA), bonding agent

[e)

R

)

Single Bond Plus(3M ESPE, USA),

AdperIM

T

(3M-ESPE, USA), &4 #Hx

=

Ultra-Etch® (Dentsply, USA)E A}

Collection @ chosun



7] (B&L Biotec, Korea)S AH&3} T}

EE Aoke AY A EBa7F xEA @2 HuAE ol§ste] AdF-ol A

1)

AvkE AW 5% NaOCIl w9 283 AH71e] 143k B AT F 37

T2 AA st e g el Hasilivh

2. 4T

ot

4 Zo}E 3078 4719 Fo® UFal 20%7F 35% <Aoo w FAAIZ oW

il
O,
o
ols
ol
&
o
Y,

10%3F & Aske] A= 3 % three way syringe®] $F5E7]
8 AxAlzith A AokAHE thEa Lol Amer A& et Ls RS
d7E= A48t tH(Table 1).

Table 1. Distribution of samples according to the materials and application

methods
Group Number Application method
I 30 sealant (Clinpro®)
1 30 flowable resin (Filtekflow®)
o %0 flowable resin+bonding agent (Filtekflow®™ + Adper™ Single Bond
Plus)
v 30 flowable resin+bonding agent+fissurotomy (Filtekflow®™+ Adper™

Single Bond Plus)

AL FAAA L] 3t AFE it FAW EEE AEE HHo2 F30
gund e A HotEE o WHE 3070 vhre]l Ao AR 24R3F

e Bygk & 5T 55T X (water bath)oll A 217} 3024 wdi & 5003 9
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<] -

t Cross section

Fig. 1. Cross section of samples in bucco-lingual direction for evaluation of the
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penetration depth and the microleakage.

Fig. 2. Schematic diagram of the cross—sectioned specimen for measuring

the penetration depth.

gt methylene blue § <1

l_::‘,__
A5 SAN 22 7 oa "Hrrekdvh (Fig. 3).

top

Y2 depth

base

Fig. 3. Schematic diagram of the cross—sectioned specimen for measuring

the microleakage.
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Table 2. Distribution of samples by the penetration scores

Penetration score

Group Number p-value
0 1 2 3
I 0 3 18 4 30
i 1 14 15 0 30 «
0.030
I 0 12 16 2 30
I\ 0 5 18 7 30

% © significant difference (p<0.05) (Fisher's exact test)

sample * K%
number

30 -

score 3

20 - = score 2

mscore 1

15 1

mscore 0

10

Group | Group I Group I Group IV

Fig. 4. Comparison of penetration scores among groups
++  showed deeper penetration than group II and group III (p<0.05)

* © showd deeper penetration than group II (p<0.05).
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Zb o]l mE wAlFE] Aolrt e AeE WEETH(p<0.05) (Table 3). 7+

T F3) v AFEEFo] HF Y score 09 7 Bo] BEEFGon L 02 score
1, score 2 o2 X3}
AFE AL wE 7 By E dus B o uAdFEe] AE ¢ score 0

2 Aol A 7 ol #AEEQowW A2uolA I AA FHEE A THp<0.05).
v AlFEo] 7HE B score 3& A4l A BEEA ggtont Al A3l H]
3 FAAL e gl 2Ey A2 HEiAE Fod AelE Bt
(p<0.05).

ZF THZ v AFES Hud] B o 7448 EE A ¥38la bonding agentE =

A372 bonding agentE AFESHA| & e R EESE A2700l HlE)] v
Al FES HEo W (p<0.05) Al A3 Aboldl s §93 AolE Holx| &k
}HFig. 5).

Table 3. Distribution of specimens by microleakage scores

Microleakage score

Group Number p-value
0 1 2 3
I 17 7 4 2 30
i 12 9 5 4 30 .
0.035
I 16 7 5 2 30
v 23 5 2 0 30

% © significant difference (p<0.05) (Fisher's exact test)
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Hscore 3
= score 2
score 1
score 0

*k

Group Il Group IV

Group Il
showd least microleakage compared to other groups (p<0.05)

showed less microleakage than group II (p<0.05)
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Fig. 5. Comparison of microleakage among groups
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e

15.0kV 8.8mm x120 SE(M) 15.0KV:9.6mmx50-SE(M)

Fig. 6. SEM images of samples in group L
A. U-shaped fissure with complete penetration and adaptation.
B. I-shape fissure with incomplete penetration due to presence of organic

material in the fissure.

15.0kV 2.2mm x50 SE(M)

Fig. 7. SEM images of samples in group II

_13_
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A. U-shaped fissure with incomplete penetration of flowable resin. Loose
adaptation of flowable resin (arrow) to fissure wall was observed.

B. Fissure wall showing loose adaptation (arrow) of flowable resin.

15.0kV 9.8mm x50 SE(M)

Fig. 8. SEM images of samples in group III
A. I-shape fissure with incomplete penetration.

B. U-shape fissure with complete penetration.

15.0kV 9.6mm x120 SE(M)

15.0kV 9.2mm x120 SE(M) 400um

Fig. 9. SEM images of samples in group IV.

A. Fissure with fissurotomy showing complete penetration of flowable

_14_
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resin. Loose adaptation of flowable resin (arrow) to fissure wall was
observed.
B. Fissure with fissurotomy showing incomplete penetration (arrow) of

flowable resin.
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