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Shear Bond Strength and Microleakage of a New Self-etch Sealant Containing S-PRG filler
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——Abstract

sealant containing S-PRG filler (BeautiSealant).

+ Clinpro™

degree of microleakage.

The purpose of this study was to evaluate shear bond strength and microleakage of a new self-etch fissure

Fourty-five premolars were randomly divided into three groups: SEPBS group (Self-etching primer +
BeautiSealant), AEBS group (Phosphoric acid etching + BeautiSealant), AECP group (Phosphoric acid etching
sealant). For the shear bond strength test, microcylinders of fissure sealant were bonded to
prepared buccal surfaces of teeth and shear bond strengths were measured by a universal testing machine. For
the microleakage test, sealants were applicated on each occlusal fissure of teeth. All teeth surface were coated
with finger nail varnish, with the exception of a 1.0 mm window around the sealant margins. The teeth were
immersed in 2% methylene blue solution for 24 hours and then rinsed in water. The teeth were then embedded
in resin and cut buccolingually along the tooth axis and observed with a stereomicroscope to determine the

SEPBS group demonstrated lower bond strength in comparison with that of AEBS and AECP groups (p <
0.05). However, no significant differences were observed between AEBS and AECP groups. There was no

statistically significant difference in degree of microleakage among three groups.

Key words : Pit and fissure sealants, Shear strength, Dental leakage
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PRG Zel& &fdte AHEFHAYAQ] BeautiSealant
(Shofu, Kyoto, Japan)<}t @A AALEFAMA Clinpro™
Sealant (3M ESPE, St Paul, MN, USA)< AR}l o,
AH A2 BeautiSealant & A7pF2] Zto]r
(BeautiSealant primer, Shofu, Kyoto, Japan)$F 37% <14F
(Plus Etch-37, Esegae dental, Gangneung, Korea)s At
&3titH(Table 1).
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Table 1. Materials used in this study

o Adg & Xols 2t FF o222 #Zl (Jet Tooth
Shade™ Powder, Lang Dental Mfg Co Inc, Wheeling, IL,
UsA)dl 47 x#e] dHE =EA1A BNt AHS 3
Fd 2WS 47] falA 2z Al HEgE 28-S 600 grit
silicon carbide paperg °|-&3to] dAntalar, AlHE A4 4
AR SFrol BaAs).

AZHE A FARE 10704 30| o2 ERe e,
SEPBS#2 Ao} S 102 F& AZAZ F, Al 2AL]
Alell w2} BeautiSealant A7HE2 Zglo|H & A &3 &
BeautiSealantE #8391, AEBST2 20% &<t 37% <l
b F2 2 AFsta AxA1Z] F BeautiSealant® 483151
om, AECPI-2 202 &%t 37% A4 724 = A At dx
AlZ1 # Clinpro™ sealant® 2839 tH(Table 2). XHE+
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AW FHAMNA 55 FE83, LED 35371 (Valo,
Ultradent Products Inc, South Jordan, UT, USA)E °©]&
st} AHEF HAA 2 A 2023 FERAE AlSEA
oh A ZE AJHE 2483 F]E 2] SR Bkt

R

2) A= 34
24113t Bt SRSl Badt AlE-S Ax2A17] ¥ Universal
Testing Machine (EZ test, Shimadzu Inc, Kyoto, Japan)
< 0|23} cross head speed 1 mm/ming] =2 AdslE

& 7RITh WP EWAN ARGTANAL g2 nel A

R
o
frtl
v
-
2
=
Re)
oV)
L
0,
frtl
o
e
ol
R
&

Table 2. Group classification

Group Method of treatment

SEPBS BeautiSealant primer(self-etching primer) for 5s — Air dry
Apply the BeautiSealant
Light cure with LED for 20s

AEBS 37% phosphoric acid for 20s — rinse with water for 20s
Apply the BeautiSealant
Light cure with LED for 20s

AECP 37% phosphoric acid for 20s — rinse with water for 20s
Apply the Clinpro™ sealant
Light cure with LED for 20s

Materials

Main composition

Manufacturer

BeautiSealant

Primer : Acetone, Distilled water, Carboxylic acid monomer, Phosphoric acid monomer

Shofu Inc, Kyoto, Japan

Liquid : S-PRG filler (fluoroboroalumino silicate glass), UDMA, TEGDMA, Micro fumed silica

Clinpro™ sealant

Plus Etch-37 37% phosphoric acid etchant

Bis-GMA, TEGDMA, colorants, initiators, fluoride releasing, Amorphous silica

3M ESPE, St Paul, MN, USA
Esegae dental, Gangneung, Korea

UDMA, urethane dimethacrylate; TEGDMA, triethyleneglycol dimethacrylate; Bis-GMA, Bisphenol A glycidyl dimethacrylate
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(Accutom-50, Struers, Ballerup, Denmark)E ©]-&-&te] &
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2) HAlFE A

JA #vZ(SZH 10 stereo microscope, Olympus,
Tokyo, Japan)< ©]-&3to] 100 &2 G4 S| HE e
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w2k (Table 3), 7t AetHol|A #&E HuHE 1 xoke] A
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Table 3. Penetration score and criteria of marginal seal
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Table 4. Descriptive statistics of the shear bond strength values

Groups Mean + SD Minimal (MPa)  Maximal (MPa)
SEPBS 1242 + 2.51° 8.61 15.85
AEBS 16.04 + 2.06° 13.24 20.12
AECP 17.08 & 1.94° 14.35 19.58

SD: standard deviation
* Different letters indicate statistically significant results using one-way
ANOVA and Tukey test (* : p <0.05)

Table 5. Microleakage score (Mean + SD) of the groups tested

Score Criteria
0 No penetration
1 Penetration down to half of the length of the fissure
2 Penetration extending beyond half the length of the fissure
3 Penetration into underlying fissure

Microleakage score

Group o 1 2 3 ezl 25 D)
SEPBS o 6 2 2 16 + 0.84
AEBS 4 1 3 2 13+ 1.25
AECP 501 13 12 + 139

Fig. 1. Samples of each marginal seal score after dye immerse. A. Score - 0 (X 100), B. Score - 1 (X 100), C. Score - 2 (X 100), D. Score - 3 (X 100).



J Korean Acad Pediatr Dent 43(4) 2016

SEPBSwol A= A4 B 107] 3 GAdo] A%alA] e
AlHEE N2 ZE AJHA mHFZo] T v, AEBST

oA Gado] JFFA] ¢k AlHe] 57, AECPTA = 4

Nz FEE

]

t

ks,

IV.

Oph
)ll

BeautiSealant= Robert &'”°] 7§'#3g S-PRG 22| 7=
< o] g3 AWMIFAMAZ S-PRG Bl & 8ol e 24
sloll A fluoroaluminosilicate glass (FASG)<} polyalkenoic
acid (PAA) Afele] 2h-437] whg-of ]3] P}, ol2fdt
S-PRG Z¥& B4 W& AF5H &5 slal AP
Na*, SiOs*, Sr**, F 9} 22 o8] 714 0|28 WwEgdozH
g2 a9, 2bgshs, AE JAlTs 7hivka g,

BeautiSealant®} &7 Ah&o] A= HA 24l Beauti
Sealant primers A7H-24] Zglolm & QA 7125417
=1 27l W SRS ARESkaL itk AR
2] 3 24| Ao #ofsta, 7}
=t ZAA 2 Zggtozmn Qo] T3}
gtoll #go] FAlel LojubAl |t ol2igh Fg oA HAYH
WA U A8E e AHI T o3 F3ER
=
o}
=

o]

J.L‘d—s =
T QA RS

iz

Aoho, o] 2 Qe =X 3o 7
s

A7 iﬂ'o]‘ﬂ"ﬂ o] gk F2]
Ao AGAJPLE 7ol A7} gloka 3}@] ]
%, Kanemura 57 FARAARARZ dFol|A ofe] &
A7HEA Zepoln] HAAE A WA & F2 Ok
For st v A UrE}”“:}J— ssom,
Eminkahyagil®# Cehreli*” oA 2p7HE-A
A AHEA] FA el i) ="
Holal, Perry 52 A7HA % Q
nAlFEe] U Bas B

o] Ao A= AE AF BeautiSealante] Z gl 3l
o] Ap7pA Zetoln S ARREE T

o T(SEPBS)& Q14F #2418
43 T (AECP) B} vre e

]‘—-7—0

] TE=
Ak

o MI-F

R

>
=

flo -l;

;j]' ]'E'— %}1‘% E/\}\J—, ?lﬂ' =
43t Clinpro™ sealant T (AECP)®} BlmAlo= o] Y&
A= whe Bk SpARE QIAF F241% BeautiSealant®
&8 #(AEBS)S 14F 4 £ Clinpro™ sealant® 48
T(AECP)# A 235 Bt} Al ZALol| A& Beauti
Sealant -8 274 Zeto]|m & AlE-8le] BeautiSealant
T¥A 19.5 MPag 28722 Bolvhal sigAuk 2 a3

4

kg

ol B D o

M= A= gho] 12.42 MPazZ 2 vebyitt
oje} e AT A} 2 o] FE AR Zefolu] AREA]
doldle X439 A Aol FEE Fske Akl

350

2 oo & A 8at7] Mo A
w‘%ﬁ QA HxAo R ARgsH 2}
7HE2] Zejoln
a1, Miyazake 5
o 239 YA 3
JE IR

A FEE

oﬁ
o
[
Aul
ol\
N

mI\G
ox,
ol
L%
fr

0, o
o
o o
= re
U o
M
1z
T

[

—U“N

Hu‘

I T
W og
o
oo
_OL

o2

fuchsin®|Y} methylene blue %
]HL 5% methylene blueE *}30}04
=33}99.2M, Overebo9t Raadal'’<]
Holl A #2E A 1 x|oke] A
%’\F‘Lo} =3
A2 ¢leJA Shimazu 572 A7}
Aahs S-PRG BEE Frote AHET
2 A 7 2 glo] wAlFES
Aok —Zr%}é}a’iu}. a2]a Cal-Neto 572
ol & B3 FAHT
Aot A
B 27F P9
dogle BAl
T¥E AHE

s

asi

oo

>
>
<
&
S

I e &

W g
Fﬂ
mt

=z

=)

>
==

N
S
ruZi

S S T )
il
rzi?o‘Tvﬁ

ED
%rlr

I
)
X
2
f

2

=

2L

o

o

2= e o
2ok,

rO rU""

(0]¢}
4 om S oo i AN iz ob oE o do

m
L

L)

9,
ol g,
ofht
o,
oy met

N
o,
> (2

[e]
=

oXx
fr &
5

(2 oo >
ox
o
fru
l-fO
_O|L
Q2 oH

"
B > oy

o, Ulﬂ mlo > FlF

o

rr

- fr juiit
N
o,

i)
o o

S i

kel

D g
Ky
Mg

)
2
_O'L
N
=2
Ao
=2

H
A

[
it
e
N
Sl
—m
ofr
ol
£
re

r

R 4L X o ot

i ot
o N

<

7}

yul

re
-4 1
=2 9
—>|: olN U&
2
i)
%
9
o
fd

T 7H] mlA| -‘T‘Eoﬂ
252 A BeautiSealantE =F3 T (SEPBS,
AEBS) A Chnprow Sealant® =¥3 7 (AECP) Rt} v]A]
FEo| o Bol RS A4S Bt Stach 572 Z# 9]
ol =orE A4 Goj A A& 2 olA
el A&st717t s AL s dda e,
Geiger 5722 AHETAAA ] F& A 1.5-4%2] 4
Fo] dojupm| A AA o eJsf Hol= WAl Yer
E nAlFEe] & Bolgta sttt BeautiSealante] 2
g dF o 30%=EY, 7% Fx YE IRt I
Clinpro™ sealant®th o B& o] & dFatn Jof.
o] 2 <13l BeautiSealant AF&-A] Clinpro™ sealantX.t} 7] A]
FEo ¥ B A¥Ys Evxn AyAEY. a8
BeautiSealant¥ ¥ HAZ=7} E& AHETHMA XA A
T4 Zefolw Abgo] AFE F7ME F Stk oxdo] ¢l
ARt oy AT 23 AREE ST AT @R 2kx A A

TT—T o
ol fAlE B e vlAA) Rarin A

o] AAS Aol=

o]
AR
=
t&

=

o] i%ﬂ B8]

03

e ml
23

il

e
N

o
}‘J r:

=2 =
T= ©°
- =



QAFNAE A Zebolol S ALET #(SEPBS)S B
AR vlAEEe] Waste] 9] ATET frabe At
7h et

o] ATl YA RE A= Aol Yol AUBTAY
A FF F FHoR EHULS F Yt AUAPHAA 4}
25 4 ok A0 B a0l NS 22 B AL
3 3 AR A 8 5ol gl ol AuaggE
o JFL F + Yo A4 E3 vlATE 48 9]
A Tt Aloke] AlRaA el el AuAe] o] 2et
AL 5 93, B AP E ARLTANA L BE 270 F
2 Y A% ekl F 50089 BeS AR
d, 1 ol3el Qo 71 Hel Bt Aol dat 2ok
& 9e Aolghn AZath ¥ ATt ABARIES AT
F 432 Fool 2 BAHA Folnz ol At
in vivoedl A= BLSA erd RS Belske P

AT B8 A Eofof & Flolt},
B A9 A3} BeautiSealant X WA MA EA]] 2
AT v A TE SHAAN WA AAXE R A2 Zefe]

v g AFgSHE ZTE B4 QA R4S AHE3HE o] o
e A7E 2 Qg Aoz grErh
.z =

2 AF9xE S-PRG 28 E EFste AU A,
BeautiSealant®] &4 HAje] Wil & AT 9
UAFES G234 EETFAAA), Clinpro™ Sealant$} H]
Hrlsle] ot 22 A9E A

AGAIYE A8 A3}, SEPBST(A7HE-4A] Zekelo] +
BeautiSealant)®] AHAFAEgko] 12.42 MPaZ, 16.04
MPa<] gke] #EE AEBST (4 4] + BeautiSealant),
17.08 MPa9] #ko] #2H AECPT($14F 4] + Clinpro™
Sealant) 2t} 94 A w2 ARAIAE @& BIC
(p <0.05), AEBST¥ AECPT Afoldl= SAIASZ fof3t
zko 7} EANBIA] Skt vl FE HHste] 7t 7 1ke] BA
Aoz {olgt atol= EAGHA] ko, SEPBSTAlA=
AEBS, AECPZ3E 2] RE A|Hd|A] njAFZo] #2
ALt

X

References

1. Adair SM : The role of sealants in caries prevention
programs. J Calif Dent Assoc, 31:221-227, 2003.

2. Beauchamp J, Caufield PW, Crall JJ, et al. :
Evidence-based clinical recommendations for the use
of pit-and-fissure sealants: a report of the American
Dental Association Council on Scientific Affairs. J
Am Dent Assoc, 139:257-268, 2008.

3. Wadenya RO, Yego C, Blatz MB, Mante F : Bond

351

10.

11.

12.

13.

14.

15.

J Korean Acad Pediatr Dent 43(4) 2016

strength and microleakage of a new self-etch
sealant. Quintessence Int, 40:559-563, 2009.

Aman N, Khan FR, Salim A, Farid H : A random-
ized control clinical trial of fissure sealant retention:
Self etch adhesive versus total etch adhesive. J
Conserv Dent, 18:20-24, 2015.

. Shimazu K, Ogata K, Karibe H : Evaluation of the

ion-releasing and recharging abilities of a resin-
based fissure sealant containing S-PRG filler. Dent
Mater J, 30:923-927, 2011.

Shimazu K, Ogata K, Karibe H : Caries-preventive
effect of fissure sealant containing surface reaction-
type pre-reacted glass ionomer filler and bonded by
self-etching primer. J Clin Pediatr Dent, 36:343-
347, 2012.

. Biria M, Ghasemi A, Torabzadeh H, et al. :

Assessment of Microshear Bond Strength: Self-
Etching Sealant versus Conventional Sealant. J
Dent (Tehran), 11:137-142, 2014.

Maher MM, Elkashlan HI, El-Housseiny AA :
Effectiveness of a self-etching adhesive on sealant
retention in primary teeth. Pediatr Dent, 35:351-
354, 2013.

. Kaga M, Kakuda S, Ida Y, et al. : Inhibition of

enamel demineralization by buffering effect of S-
PRG filler-containing dental sealant. Fur J Oral Sci,
122:78-83, 2014.

Hasegawa H, lizuka J, Shiya T, et al. : Anti-dem-
ineralization Effect of S-PRG Sealant on Artificial
Enamel Grooves in vitro. Jpn j conserv dent, 56:
370-376, 2013.

Ovrebo RC, Raadal M : Microleakage in fissures
sealed with resin or glass ionomer cement. Scand J
Dent Res, 98:66-69, 1990.

Fluoride ion sustained release preformed glass
ionomer filler and dental compositions containing the
same. Available from URL: http://www.google.com/
patents/US5883153 (Accessed on November 27,
2015)

Kamijo K, Mukai Y, Tominaga T, et al. : Fluoride
release and recharge characteristics of denture base
resins containing surface pre-reacted glass-ionomer
filler. Dent Mater J, 28:227-233, 2009.

Shin SW, Kim JS @ Microleakage and anticariogenic
effect of S-PRG filler-containing pit and fissure
sealant. J Korean Acad Pediatr Dent, 40:247-252,
2013.

Hannig M, Reinhardt KJ, Bott B : Self-etching



J Korean Acad Pediatr Dent 43(4) 2016

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

primer vs phosphoric acid: an alternative concept for
composite-to-enamel bonding. Oper Dent, 24:172-
180, 1999.

Jin CH, CHO YG, Kim SM, Lee MS : Effect of the
application time of self-ethcing primer on the bond-
ing of enamel. Restor Dent Endod, 33:224-234,
2008.

Daronch M, De Goes MF, Grande RH, Chan DC :
Antibacterial and conventional self-etching primer
system: morphological evaluation of intact primary
enamel. J Clin Pediatr Dent, 27:251-256, 2003.
Perdigao J, Lopes L, Lambrechts P, et al. : Effects
of a self-etching primer on enamel shear bond
strengths and SEM morphology. Am J Dent, 10:
141-146, 1997.

Kanemura N, Sano H, Tagami J : Tensile bond
strength to and SEM evaluation of ground and
intact enamel surfaces. J Dent, 27:523-530, 1999.
Eminkahyagil N, Gokalp S, Korkmaz Y, et al. :
Sealant and composite bond strength to enamel with
antibacterial/self-etching adhesives. Int J Paediatr
Dent, 15:274-281, 2005.

Cehreli ZC, Gungor HC : Quantitative microleakage
evaluation of fissure sealants applied with or with-
out a bonding agent: results after four-year water
storage in vitro. J Adhes Dent, 10:379-384, 2008.
Perry AO, Rueggeberg FA : The effect of acid primer
or conventional acid etching on microleakage in a
photoactivated sealant. Pediatr Dent, 25:127-131,
2003.

BeautiSealant - Fluoride releasing pit & fissure
sealant system. Available from URL: http://www.
shofu.com/shofu_images/Literature/beautisealant%2
Obrochure.pdf (Accessed on December 10, 2015)
Yoshiyama M, Sano H, Ebisu S, et al. : Regional
strengths of bonding agents to cervical sclerotic root
dentin. J Dent Res, 75:1404-1413, 1996.

Kim HJ : The influence of enamel etching with self-
etching adhesive on the microleakage of pit and fis-
sure sealant. Ph. D. Dissertation, Chosun universi-
ty, Kwang Ju, 2006.

Torii Y, Itou K, Nishitani Y, et al. : Effect of phos—
phoric acid etching prior to self-etching primer appli-
cation on adhesion of resin composite to enamel and

352

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

dentin. Am J Dent, 15:305-308, 2002.

Miyazaki M, Hinoura K, Honjo G, Onose H : Effect
of self-etching primer application method on enamel
bond strength. Am J Dent, 15:412-416, 2002.

Dejou J, Sindres V, Camps J : Influence of criteria
on the results of in vitro evaluation of microleakage.
Dent Mater, 12:342-349, 1996.

Bashar AK, Alam MS, Hussain MA, et al. : An in
vitro microleakage study of different filling materials
using dye penetration method. Bangladesh Med Res
Counc Bull, 32:1-9, 2006.
Cal-Neto JP, Miguel JA :
microscopy evaluation of the bonding mechanism of

Scanning electron

a self-etching primer on enamel. Angle Orthod,
76:132-136, 2006.

Stach DJ, Hatch RA, Tilliss TS, Cross-Poline GN :
Change in occlusal height resulting from placement
of pit and fissure sealants. J Prosthet Dent, 68:750-
753, 1992.

Geiger SB, Gulayev S, Weiss EI : Improving fissure
sealant quality: mechanical preparation and filling
level. J Dent, 28:407-412, 2000.

Safety data sheet of BeautiSealant paste. Available
from URL: http://www.shofu.com/en/wp-content/
uploads/sites/2/2014/05/SDS_BeautiSealant Paste.
pdf (Accessed on November 10, 2015)

3M Material safety data sheet 3M™ ESPE™ Clinpro
sealant. Available from URL: http://staticl.square-
space.com/static/51299f90e4b03f854eea7c46/t/512a
b498e4b0c8653974309a/1361753240715/3M_ClinPr
o_Sealant.pdf (Accessed on November 10, 2015)
Yoshida Y, Van Meerbeek B, Nakayama Y et al. :
Evidence of chemical bonding at biomaterial-hard
tissue interfaces. J Dent Res, 79:709-714, 2000.
Feigal RJ, Musherure P, Gillespie B, et al. :
Improved sealant retention with bonding agents: a
clinical study of two-bottle and single-bottle sys—
tems. J Dent Res, 79:1850-1856, 2000.

Lim HH, Jang KT, Kim CC, Hahn SH : The effects
of drying agents and bonding agentson the sear bond
strenth of sealants to enamel. J Korean Acad
Pediatr Dent, 30:196-203, 2003.



J Korean Acad Pediatr Dent 43(4) 2016

S-PRG Z2|E Z&st= x[HEFH MM 2| MctEedE K olMT=

2 A3 542 S-PRG & 3t AHLE FANA (BeautiSealant) e M2 AHAT] T & vjA| TS Hr}
t'ﬂ-oﬂ O]Q—

45709 AR 2 A Fo g A }93\2133] AP Zeto|n] =X & BeautiSealantE %83 #(SEPBS), QA &
2] & BeautiSealantE 243 F(AEBS), 914t 2] & Clinpro™ sealant® 243t #(AECP) 2.2 U] Ads3it.
AGAJAE 542 Asl AHE 44 '5'7 % HZA 2do] A&s1a, nATES Frkel] S8 A7A]e] AetdE+
o (AL TFHMNA S =5}

AVAFI =S Blste] SEPBSTS ARBS, ARCPZol 3] olah we 3 ugloikp < 0.05), AEBSTH
AECP Atololl= BAIH 0.2 #2gk Aol 7} EAfstA] &sket. Al =3} J&?{ﬂ_o}o# 3 Atolel] BAA o= o]t 2jo] 7}

F20{: ARGTAA, AVARLE, TS

353





