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Introduction: Fissure sealing is considered one of the most important preventive methods of caries in dentistry. This study
aimed to investigate the effect of universal bonding on fissure sealing of permanent molars.

Materials and Methods: This experimental study was performed on 30 healthy human molar teeth that were divided into
three groups, namely 1) fissure sealing by total bonding and acid etching, 2) fissure sealing by universal bonding and acid
etching, and 3) fissure sealing by universal bonding without acid etching. After the preparation of the buccolingual section of
the teeth, the microleakage was evaluated quantitatively. The collected data were analyzed in SPSS software (version 20)
using Kruskal-Wallis and Dan tests.

Results: In this microleakage study with the dye penetration method, the highest and lowest degrees were observed in the
groups of universal bonding without etching and the total bonding with etching, respectively. It must be noted that the
difference was significant between these two groups (P=0.001). There was also a significant difference between the two
groups of universal bonding without etching and universal bonding with etching (P=0.003)

Conclusion: Regarding the microleakage in the universal bonding group, it is better to use a combination of acid etching
and universal bonding in fissure sealant. The degree of microleakage was lower in the two groups of fissure sealing by total
bonding with acid etching and universal bonding with acid etching, compared to the group of fissure sealing by universal
bonding alone.

Key words: Bonding, Fissure sealant, Microleakage, Preventive dentistry, Universal Bonding

Corresponding Author: fzarebidoki@yahoo.com , f.zarebidoki@ssu.ac.ir

J Mash Dent Sch 2021; 45(2): 153-60 .

oS>

Bad jgliie (s 33,5 o0 Cguine (SN iIlNd 55 (S I (5l SBOSg; (rpee 5l (S Ol 4 Sl jgubd i

Dt 50213 Jgo (61 IS TVl yguiad 55 Jlw jonigs gl 359,18 51 2IRKgle ;T ow )y axlllre ()
WJgl 8955 1A el 29,5 dw CIB 43 bl (00d buaiS Wl Jge s Yo (ARl saddle ol 45 Bigy g Mgo
il g SVl jguled ogmr 09,5 gl ol 9 Sl yguign Sy aily 9 Cilloww jguld 293 89,5 () sl 9 JUF Siatily 9 iV jgubid
9 Saslaen 51 (g 031> ol ool (B8 W j90 a4y Colid fuy (il s 51 (JIeSidsS L (b2 and 1w gl el g L yomise
oaliiw! B 31y (g lof jWIUT L Cund (415 g Kruskal Wallis (g,lol (gla 9031 31 wawd 3,19 33 gmolS as SPSS-20 413810 43 ko 33 J 58

SYOYFYDOAM 14l ( Bgouo dupelds (Sl 391050 0uSLusS « yoxd ard Hlgly 03 1 LA (Jggmmo A gw i
E-mail: fzarebidoki@yahoo.com , f.zarebidoki@ssu.ac.ir



mailto:fzarebidoki@yahoo.com
mailto:f.zarebidoki@ssu.ac.ir
mailto:fzarebidoki@yahoo.com
mailto:f.zarebidoki@ssu.ac.ir

(O 5 5 0 51) e g Kokl cip,y A& ) p

Gy

Ol oS 9 &1 9 JUwjggs Sl 09,5 41 bgyje Cundizy ole oyt S5 D985 g B1ob 5l Culisy ow )y 3 HBABY
S.A.l.»b 55; 99 O usw w .(P=0/00\) Sy ),bu&o 53; 93 O Ugw ‘J'l‘ as g c‘ JU9§ &i.\.’b 59; & Joy).o w).;)

(P=o+/e+¥) .Cuwl 0399 ylolze 5w ) 0gWMrs Sl youigs Siuils 9 &1 (9 S youigs
3 GV jould > poS Culidny Jgpan S Cowl plat g s Jlwjarigr Kanily 09,5 15 Culiizay (ilime & 42y L 355 A
& oM Jlw yong Sl g ! JUgi Kunil 09,5 4 Sy (30 23909 03] Jlw janigy Kol ol o s Lo (01 ] S )5

391 b ) il J o yguigs Sig il 09,5 51 oS e oyl

iy (S 5103 (i 5 ¢ JUw jaaigr Sl (Kl il youlnd 3 golS Sl

O oSo Lign Salg 5o U s g e eslil SHul
b e O g 358 55 haolkd esle y 01
Sl 5 i 4 ZblS 358 cgr by, 5 (N
4 0 51 ol gl 25 gealS 1 enlital SIs e
O 5 03 sslitul CiMmy b O 5o

L&kl 5l a5 S 5lis 53 & ol @b e
s S il o ga s S Ol esli
5 Ol oy GALEN o a sdes j5b 4 45 553
o gloylps 4 Cujsmls S Sas o
@l o oz 5lngd 0 Slin) 4 e S ASL s
WS A el o, JSie ol o sshe 4 &S
A Jod GO AL dier o2p Jd (5o KLl !
3 ol ) fis S O man 65,050 Jols OV(g oy )
g8 ol O elaal e dbis Csigsdn Rl
539 o Kb 0 fula KilS 358 51 A b Sl
sk &) M 5 C'La S 2o f o Sis L
s Kkl Lt plgil 53 s JSie S s
) ol plp 3 Cliblwe Slomgo 5 558 0 (Sl
(\°‘M)-"JJIG° V'A]J} 58

SN o i 03l 3 )8 Coeal 4 a2 b
adlae pl Gaa sl 5 o b Shwy
» s Kkl 58§ ARLLST )

g ls Jgn SBOILS iV

DNOY=50 1V 0,lons ] $0 0,95 VFe v Jlor | dpdho (oSud jail5 2Sulil oo

EVRY-TY

2y Ol s g2 3 (B g 85 Sl 345 b
JSKie o Anls Olge 4 SLS 01k Sdw s ol
Vs 3 VBl o e O3S s age Sleoss
b Shwn 3 6 sl g, S K Olse
Ao SLOILS gy 5l da 5 OB sS I o sas
St gy K e 3 pd e 4SO 4 il
Sllig b a5 Aab o odd ook s, 5 SHU
2 M sl 5 SW S 5 sl Gl sla s
V000 8 oo 015 £ sk 535

Jd2 4 Jee Ols mhe lasld 5 b i
I Olis g JS 51 NY/0 (a3 (S
3 S 3Pl SNl Vs e LS
5 bojim pl 53 S 5 sl b6 e ¢ 535
4 Ll 5 OVAEk e e O3S s bl
Sufl Mg 5l e ealiial 5 035 ST g
G S hw s sl &1 ,Ki SLldl Ol g 4 (g5 9o
Olse 4 iy 5L 3 ool ()l sk 5 Cm
- s a8 &l K a0, 5 55 (S5 slade
2 Tosk e S B e el Ses Sl
Al S48 g S g S 1 eslinal
Sl 3 S e glasld 5 Lo 4 Sl
Kozl Al s 4 ples sl (5Lw 03] O gnan


http://mohtashamclinic.ir/%D8%B4%DB%8C%D8%A7%D8%B1%D8%A8%D9%86%D8%AF%DB%8C-%D8%AF%D9%86%D8%AF%D8%A7%D9%86-%D9%81%DB%8C%D8%B4%D9%88%D8%B1%D8%B3%DB%8C%D9%84%D8%A7%D9%86%D8%AA/

o

Yo ladi/ £0 0 95/ VEur Jb/d@bﬁ};ﬁ‘&:aﬁ‘:@

(Litex696, Dentamerica, Taiwan) s LED 4S8
LS eSS Vv Mw/iem2 sl

S fd el b ki gad ST b 1p95 05 8
A6 Y Do 4y s kS ] a6 Y Do 4y /WY
o S S Tga e b asl Y g ed Al O b
L gad IS mhaw (555 5 055 Kl giied
&b Universal (3M / ESPE, USA) Kokl 4 s
wasl Yo 5l e s 38 15 el 2 Jaall) s
e & Kbl s o a8 S (ga Sl 4l 0 ke
Charisma Kulzer i &ujsmlS 038 ;08 aib Ve
IR LS g9y p S sid O 50 4 (Germany)
S, el gy b)) a4l £ Sde 4 g A esls
T MWEM2 Saé b eSS <oV oKaws b (eijle
NHER SO 1

S g i 5 e O gLy 53 tp g 0 S
Y+ e 4 Universal (3M / EPE, USA) Kot o5 S
Ad 4 F gl adl 0 Sl a4t adliS 45l
PURCEPWICIICE > WV RN IR AR S gL I
esls 1,8 ,Ls 59, » Charisma Kulzer (Germany)
S, Jaddy s Gb) adl £ O 4 5 A
Ve MWiem2 oas b HeS oV oKaws b (el
Al )5S

GBI slos 3 e O 5 Col YE badisel ples
oBaws 55 S0 dSlhe Dok KA (LIS
Sl e cou (Ul (b ,8) Sl g s
Oloy b ol Ktile a3 00 5 a3 0 o JSew 000
om 46 Y JGSI 0Ly 5 Of plex g s 4B Y s
Vodas Kl ge s plo

dro oz poe b bty GST e ol e

S de Ve FL SV Y o L bslas 5 as

B gy 9919

Fas S sm g g 5 adlae
3 om adlae d plomil (3lg0 b by AL
Bao degd (S pske oKl SN aeS unb
W fb.u" IR.SSU.REC.1397.097 4S' L 53

M s 4w arg b AELLST sl ol 5
2 5 eslaul Jeally s pimen 5 et Oladlas
o3 Ol s ady LIS 4 Slas 3lge ) las
03030 0155 570 3l grn el (55 5 53 b iy
Vo Jilas Sls e BN 4 Oy gl 5 TA
Vo oslaad oy STL ldde 5 W oy S g B Ul
S A F s el T psasme 530 S a3 Wised
SIS e by s andlla plomil Olo3 b L 4 gad
el sogy b addllas gl 2 51 S U5 ST e ks
9 M d e g s A Gl e g ks Dok
LA S 095 e 4 ol ssb 4 b L
g Sl Cemd 4 Judie 5 WFL gl Ol
A sl 350 (50 05 S

XV S bl b ks god 15 IS pehane 1 gl 05 8
9 G‘ 436 Y+ & 4 (DiaEtch, DiaDent Int., Canada)
WYY Sde s A O] b AL Y e
058 Kk g gt Sl e g hd SIS 152 Ll b
39750 o S e g b sl J5 01 mha 555 2
WY S b S e 4 SHdl skt o
Gluma 2 bond (Kulzer, Germany) G‘ Jig Lyt
0 Sike s 198 Llg 5,5 5 4l V0 51 s 5 38 I3
CRPWICIIR TR SRR Jpw L CRRCIR RPN IRH PN
Germany) ol
B e a9 Ad esls 13 skl (55, S g
oY oK b okl S, Jaall) giws Gub) 4t

Charisma  (Kulzer,

o]



(bbls.a.é 9 f_,:.‘*. oJ'SU)

Il psg Sl ety ARG )

]

K, 358 ps -

CMw ) VY 53 K 38 )

CMn 13 /Y s Ky 3445 Y

S 5 4 K5, 358 Y

053l 5 Gl mis 3 el Lobaoesls
3,80 NP pA KA Jow g a g el Sy S
50/00 (5,15 saa a5 SPSS aslial

o adl

ol ISy S 0sa51 b ey S cutin, Gl
ORI Rt KPP A S Ry Fer
el o3g lalae sl glls 058 aw 43 IS
(\ Jyiz) (P=+/00Y)

aw 55 Ol edd suiS Jgo Ol ¥ aadlas cpl s
adllas 3,90 K5y 358 ST L i, 51 ey S

A )

Ods oslel Olo) U s oA 0kild g i I b
SR 0Ly (il Dy [glite 4 5 s Wiged plad
S e Of 3 55V Ok 4 s diged ples
Sde 4 5 gyl ke OF 51 kiged S,V 5l dey Lk
Aoy Vo e e s cele YE

A 5,50 0y CusdS 51 s LA gab 42 Germany)

(Merck,

Shode B s OF bzl gl 1 e
oKaws 31 eoliinl b codipd covw 395 ST 5 Cile
4 Q) dee (ol Oslised) Qlul 06
4 cranden /Y W Sl b bl glaSgs s
S SIS Loy 51 O Jb s D3l e
Ky 358 g ps A asls e /Y Culid 4 by
(MJC 10,Moscow,Russia) < skwy Sr g2 il 25 53
33 Ky 348 Olges A gy p EX 39u gla¥ 5 Loy
RS Sl 4 py Score Gbon S )

e S

w\hﬁg‘.}:ﬁ&u BJ;JA C,.i.?}:) C‘,]a.u J‘}'} @}}5 2 dj-&?

Loy £
A SRR WS P VR EE PR Y P (WP P g b S,
EW- S5 sldes EW-PH 3ldas EW- N ey
o/ . /0 § e/ 1 .
e/ \ 0/t ° Yo/ Al |
/e A \e/o \ Voo \ Y
Yo/ Ay o/ . o/ . ¥
Veu/s \e Ver/e \e Veo/e \e ;s
YAIVO \YY \Y/Yo & 4 el

P-value=+/++\



<

Yo ladi/ £0 0 95/ VEur Jb/d@bﬁ};ﬁ‘&:aﬁ‘:@

45 BS s Sl Ghup gl e b
H3 5 as e (g ky SS) Single application & g

Lkl 51 omn s (S5ldis 3 &5 cpl o8 e
P PRI - I g PV B S 38 o Olglp eslinal
3 Ol pody SOLEI Clo 4y odas 5 5b 4 oS 50l
i glreylps a4 Cojemls S Sus o
@ i oz Gl gd e S, 4 e 45l o0
WS A el o, JSie ol o sshe 4 &S
At 02 o (K AL (s

2 Shes 3 G sl 4 s b
3 S s Sdwy sbml 5 oSk 5 (S50
3708 31 ARLLST ) andllae cpl Sua s b
Ao GO S, pid 53 Jljsp Kl
ol 83 91 oals

4 bgp Clin, O S (i, (o 2
bgp iz, Ol ppidte s gl JUg Sudkly 0y 8
2 ) So dles gy Sudilos S 4

S as Nawl MWoLKea 3 Muller adlas s
boo pehaw 53 (Kanl o oot glaY ) il Sl
Cre ol il g0 ol Pl sy S e obu
o kins 3 gmgp Jul i o g 0kd O JalSU O gosl 3 ey
S eblis 4 556 58 Skh cl glaY 55 5,8 Wk
w@la ol ONS 5 ABL o Shws adyl anle
OILs w3 o3kl 5 G 51 g (71 U ) Excite
S5y O5eSt e kS Hle s 5 CHIESS 4Y
b 80 5l Bl s BB Sb 4 S ams e
22 W5 6l o6 gl Jb5 bl cpl g 338
S 3 O ey sy S 53 4y S sy amle 4y
Sl g bl 358 esls Caws 5l (g S Jdae 3l

Bgh (S s anls S50 5l 68 P

Ols Oge3l b Loy S 55 4y g5 iy samslin 5

g Al 5 Jlasssip Skl s o Sl (s —

B blas gzl oawl 5 by KLl oS L
(Y Jga>) (P=Y)

b gl el Ok Jlay s Skl 0g 8 ylis Js

055 5 P=n)) gl dd 5 Jb5 Snl ey )f

Kkl 058 b gl del 05k g Sl

dodr) g slalae (P=2/20¥) b 2l el 5 Jlu) 5 s

(v
bog 8 93 4 95 Sz, samlio 1 ¥ Jgdor
P-value Loy 5
| gbdbssn szl dbs
AR gl ok dlsssim 5 gl JU s
EARAS gl os dlsssim 5 gl b dlsssin
-

SN Sl SFsr oy Sy aid Dsls Ll B
25 el ST e gy (S lml
S g b ol e (5l el
SNy gied U 5 (S g S Sl 0k s
S S5 o WL o) sind Couldpo uild .ol
5 odd o3lul dol § g (Kol Aol ks Lo s
OV sl (Ko 0 0315 1 5 K5
oz 5l Lgpasl Cou pale ity JUs w
Vgl e fd w0 s s Sl il sl fud
BT WGV PR VLU VI TS W PG W P U
slgmpsl Ad 58 8 a5
Ok slaY ¢ wr 4 Kbl Sus b s



(bbls.a.é 9 f_,:.‘*. oJ'SU)

Il psg Sl ety ARG )

o>

25 1y ol i el (g5leslel KI5 b GuslS
Syl

sap b K s Wol,Kea 5 da Rosa
alie 5 QL3 Olse LGl 5 Sl
SESS 93 b g Le by Ol Lo 4 Jlas] plSouil
4 i Oldlas w2 b g! < 4 etch-and-rinse
o S a5l Sl g &S Ky 4
r\s.az.ﬂl “w) e ! ilw 4 etch-and-rinse ST 9
S a8 gl gl ol opl Lo, s AL
2 (285w S (S flsa.:....l & 50 etch-and-rinse
Ba AL s e gl e S L el

2 Gl ailne Oldlas 4 ax g b b ol b
Jssiz Kkl s 50 53 Loy S amlis b
e e R N A L L NN A
Lgd o gy 4al3| 534S Wil e 5 (g,l5 ine

S A I8 ol Kes 5 McLean  adlhs s
2l SNpEal Dol 5 Sukl b ploual
g b5 w5 Al s BU b 4 gl e
24

s Bahari y "Myl 5 Elif Ataol ollas s
ssb aetch &rinse oy 855 45 a3 158 M0l Ken
P ) A glaey B 5l peS Clin, s U

doxr 5 gl e LKAl ol IS
G del el OAE A el KL
5 S ples a3 OF 0L BL 5 gy,
Az g 5 e Kl O Dl 4 bl 5 01
P bamlis ool il By, Sy, Doy YL
oot ol s s s TVl 2 JU g
S5 oks 0l NG s s S oldlas ple b

S philan Ul (Bl o i pid Ol g 4 gl JG 5

4 o gl JbF i B Ak G mls
035 e Sl anlllas b ol 4 Jluy s Skl
Ak 52 ol sl M 5

O s M5, K0 5 i andllas j3 (piead
2 g s gle Suul ys culip, Olpe 45 sl
$LeOlew 51 S (gl Lae Hob 4 g 5w 5 I S
S

slie mls 4 gladdlas s 35 o1, 5 Salem
iy 4 45 andllas ol 53 Bl e bl axdllas |
2 omb s Y S8 Jyl Jee by DL 2L
S apf IE s plxil e WY S8 01
ey i glag! JUg a8 ol B Kl
ol Smly 5 Kokl Kozl ol oo 55 ol
A2 s S G 5 S B
2 OLS S g3 p o ) (g)la e

9 oS Al 53 YL 3 edd o) Oldlae s
3 ol andllan 55 il 03y ol adlllas gl b gt
oM Jloy g Kl 098 93 o obel 5 alais
Sl cn, G gl i s e bl 2]
LoogS 53 Spls dipp tlald s (5,05 fae
s gre A8l 5 gl e Jlyas e Kukil o8
038 03 Febm Culiyp, e OLE &5 S oL
ke oy ol 2l 4 gl il Jlay g KL
Kkl Cglhe ol HLS 5o gliwl SeSS
ki) Olps s pSadtr Sk 4 it Jud by 58
A2 o RAlS OIS (ples mhaw 3 1,

Jod il Cllas Sl g 5 4Kyl s gy b
Sbig glo s Lo & b (S (2305 cla
ol (s 53 s s Al S ol 51 )5 ASb e

313 TV S pddenl S 5 4 Sl (5 feS SIB



U

Yo ladi/ £0 0 95/ VEur Jb/d@bﬁ};}‘.ﬁ:aﬁ‘:@

b 2Bl z) oD Jlusgn Sukil 5 2l Jbs
By 2l &gl e Jl g Sl oy 851 S
S0 g S
U o kel 4 2 seiSls b OLL ol andlas oyl
Agd SKySIhs edKEls Eagh lhed s 4S
S OB ki g ASL (o o) 3@ 4 33 B

&}é‘.ﬁb 0SSl d"':'b"}l Sl Odsluw SeS

FO g b5 sln pr SWlle a2 SIAL s
Hs 4 Nlge s s Ssls ol a5 OVTEN 1o
dsle cilises gla, S 50 5 Ogline g5lw o3l o gous
2y e esle eS8 I JSew

(A 51,

S 4
Il g g2 Sl 058 55 Sl Oles 4 4 55 b

Hls Ol B Obzal 5 Slo,u8 53 (Fadee dgd 23 S iy deam G ol S oS 4w
Kokl oher 4zl Al S5 5SS gk

&/:QJSL.’ e}; BL Mﬁ) b‘};uﬁ .J}».; oalaul db)}éﬁ

&b

1. Ersin NK, Eronat N, Cogulu D, Uzel A, Aksit S. Association of maternal-child characteristics as a factor in
early childhood caries and salivary bacterial counts. J Dent Child (Chic) 2006; 73(2):105-11.

2. Nematollahi H, Mehrabkhani M, Sheykhani MM. Assessing the relationship between diet and prevalence of
early childhood caries in Birjand preschool children. J Dent 2007; 8(1):70-85.

3. Kumarihamy SL, Subasinghe LD, Jayasekara P, Kularatna SM, Palipana PD. The prevalence of early childhood
caries in 1-2 yrs olds in a semi-urban area of Sri Lanka. BMC Res Notes 2011; 4:336.

4. Salem K, Shahsavari F, Anisian A, Moradi M. Comparison of two bonding systems: self etch versus etch and
rinse in effectiveness of fissure sealants on newly erupted first permanent molars. J Mashhad Dent Sch 2011;
35(3):185-94.

5. Nematollahi H, Razeei L, Khanmohammadi R, Shakib H. Evaluating success of pediatric dentistry department
at Mashhad dental school in clinical skills education from student's perspective. J Mashhad Dent Sch 2013;
37(3):185-200.

6. Heidari A, Ghadimi S, Mosharafian S, Ansari H, Ghonodi E. Evaluation of the microleakage of glass ionomer
and resin sealant interface in conservative adhesive restoration (CAR): an in vitro study. J Mashhad Dent Sch
2010; 34(2):117-24.

7. Heidari A, Safi Y, Ansari H, Movahed S. Comparison of fissure sealant microleakage in isolated state with
different time periods of in vitro saliva contamination state. J Mashhad Dent Sch 2009; 33(3):215-22.

8. Broumand S, Sharififar S, Alikhani S. The study of caries free indicator of milk teeth in children age 3-6 at dare
care center affiliated to health centers of Army. J Army Univ Med Sci Iran 2006; 4(2):828-35.

9. Waggoner WF, Siegal M. Pit and fissure sealant application: updating the technique. J Am Dent Assoc 1996;
127(3):351-61.

10. Kingman A, Little W, Gomez |, Heifetz SB, Driscoll WS, Sheats R, et al. Salivary levels of Streptococcus
mutans and lactobacilli and dental caries experiences in a US adolescent population. Community Dent Oral
Epidemiol 1988; 16(2):98-103.

11. Hicks MJ, Flaitz CM. Epidemiology of dental caries in the pediatric and adolescent population: a review of past
and current trends. J Clin Pediatr Dent 1993; 18(1):43-9.

12. Simonsen RJ. Retention and effectiveness of dental sealant after 15 years. J Am Dent Assoc 1991; 122(10):34-
42.

13. Ataol E, Ertan A, Cehreli ZC. Sealing effectiveness of fissure sealants bonded with universal adhesive systems:
influence of different etching modes. J Adhes Sci Technol 2017; 31(14):1626-34.

14. Giannini M, Seixas CA, Reis AF, Pimenta LA. Six-month storage-time evaluation of one-bottle adhesive
systems to dentin. J Esthet Restor Dent 2003; 15(1):43-8.

15. Hilton TJ, Schwartz RS, Ferracane JL. Microleakage of four class Il resin composite insertion techniques at

intraoral temperature. Quintessence Int 1997; 28(2):135-44.



(O, K0 5 53 051) e g Kokl cip,y A& ) p @

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Minakuchi S, Munoz CA, Jessop N. Effect of flexural load cycling on microleakage of extended root caries
restorations. Oper Dent 2005; 30(2):234-8.

Aminian R, Djamaatloo N. Prevalence of factors causing amalgam and composite restoration replacement or
repair in patients referred to operative dentistry department of Shahid Beheshti Dental School: 2001-2002.
Dental Sch Shahid Beheshti Univ Med Sci 2005; 23(3):386-94.

Pahlavan A, Ghavam M, Arami S, Yasini E, Mirzaie M, Kermanshah H, et al. Effect of flowable composite on
microleakage of condensable composite restorations. J Dent Med 2008; 21(1):46-50.

Rosa WL, Piva E, Silva AF. Bond strength of universal adhesives: a systematic review and meta-analysis. J
Dent 2015; 43(7):765-76.

Blackwood JA, Dilley DC, Roberts MW, Swift EJ Jr. Evaluation of pumice, fissure enameloplasty and air
abrasion on sealant microleakage. Pediatr Dent 2002; 24(3):199-203.

Mueller J, Meyer-Lueckel H, Paris S, Hopfenmuller W, Kielbassa AM. Inhibition of lesion progression by the
penetration of resins in vitro: influence of the application procedure. Oper Dent 2006; 31(3):338-45.

Heshmat H, Hoorizadganjkar M, Zeinali S, Aghajani F. Microleakage of self-adhesive resin cements compared
withresin cements containingetch&rinse adhesives. J Islam Dent Assoc Iran 2012; 24(3):208-16.

Salem K, Shahsavari F, Anisian A, Moradi M. Comparison of two bonding systems: self etch versus etch and
rinse in effectiveness of fissure sealants on newly erupted first permanent molars. J Mashhad Dent Sch 2011;
35(3):185-94.

McLean DE, Meyers EJ, Guillory VL, Vandewalle KS. Enamel bond strength of new universal adhesive
bonding agents. Oper Dent 2015; 40(4):410-7.

Bahari M, Mohammadi N, Alizadeh Oskoee P, Savadi Oskoee S, Davoodi F. Effect of an extra layer of
hydrophobic resin on the microleakage of Cl VV composite resin restorations with a universal adhesive system. J
Investig Clin Dent 2017; 8(3):e12234.

Sofan E, Sofan A, Palaia G, Tenore G, Romeo U, Migliau G. Classification review of dental adhesive systems:
from the IV generation to the universal type. Ann Stomatol (Roma) 2017; 8(1):1-17.

Kearns JO, Barry JG, Fleming GJ. Cuspal deflection and cervical microleakage scores to determine the
adhesive potential of universal bonding systems. J Dent 2014; 42(8):970-6.

Daneshkazemi AR, Davari AR, Mousavinasab M, Dastjerdi F, Mehtpartou V. Effect of thermocycling on
microleakage of class v resin composite restorations bonded by self and total etch bondings. SSU J 2011,
19(1):1-2.

Mirzaei M, Nejatbakhsh R, Yassini E, Kermanshah H. The effect of different bonding agent curing times on
microleakage of composite restorations in enamel and dentin margins using two curing systems. J Islam Dent
Assoc Iran 2013; 25(1):46-50.



