[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

Journal of Shahid Sadoughi University of Medical Sciences 33 (B9 el Sy poke oL (g sede alxo

ITEE A, A
Vol. 22, No. 3, Jul-Aug 2014 3 wg.:b,‘_;-{/r,vaef»., WAY 531 540 5 015 50 ¥ 0 kol Y 0590
i

Pages: 1196-1207 NAF-AYY raxio

215 oo 35 (FNoadmiad (a2 slo Jow 39 0 3 90lS 1 0 o2 oo 33 S 5l il Al
b 59y pad S

Iy U £ \ Y . o . \
o> o dil3 38 ¢ S azdo ¢ ool las e ¢ B Ul Lo pde ¢ (65910 pue Jlouce

Sl (Sloys (il Sleas 5 (S pole olRails (plais 5 Glas Cudles S5 eloizl Jelge Dliidod 55 e c a0l 5 gomey 09,5 Hletsls -V
Olrl n (S

Olrl lsrew Ol (Sloys (Sdlage Sloss 5 (Ko pole olSiils ( Jlais slagisyy 09,5 Lobuwl ¥

Olrl R (oo gt Sloys (il Slead 5 (S pole olRils (pla) 5 ooy (paas jLitws -F

Olnln (PBovo sted (Sloys (tlage Bless g (S pole ofails ()50 5 S8 GInol; (paadS liws -0

YWAYIYIA i pdy )6 YWAYVYY el o &b

4 N
onS

3 Bal 0l o gt Gl SO zle A Co gl bl wil cde 4 Groe S 5eelS lopue i (slad Clidy ) taenie
lon CugalS Slapee i ez A i) Bl Slge 35 ST (g anlllas o

oo ) oyi lgminr S5 angd Jgan Ar gy o hbinl Jlgs wSb (aEilesT adllae sl 45 iy s
oyl WS 5l pga 09,5 10 g FIOW CujeualS pgo 05,5 ;0 Lol Jgl 09,5 10 dios puendis 09,5 F & lodiges .09 CEJ 15
Filtek al> Cujamls oo ady g ol oolaiwl Jlgomis &S olatl Coond ids olgie 4 RMG) 5, b 4l o5
J13 IS5 ole 75l am ladigas 0005 e 5 (Al o jorals alowg @ 0ya> S (J55) p)lez 09,5 5 05 e 5 PEO
5 el £ Soe A e i3S (13 1 Cyelels il g ACN (6950 b JSOIG IS Voo S (558090 58 o
b oSng Sange sl S Sui ) i 030593 (JBGS 59 S mea s Ty Sl gt 5l g wad j9abgé UY ol Lt
59951 9 V8 a5 SPSS (6,138le 5 51 eolaul b ooy (5 9lans (sloosls ais oy FUKS (gamam o 3l 4 YO olaS )5
590 41 90 duslie 10 5 +/+0 (5, sme v ol s 5 4525 Man Whitney 4 Kruskall Wallis 4 Chi square s ,L!
B o [0) (gl gre phaw ooy I

Olid Wog )8 o Calid ) 005 (il 5 (6 I Sre Dglds bl Judo g a4y im0 Ll sus Sl oy, S eled (o il
(P=+/A%) .ol

26 G50 g CojeelS G 2l i n 9y 2 e Bl o by, CBI ) g a5 L Slya> )0 16 S e

\_ .o)‘JJj

drm.karrabi@yah00.com : S w8l o = YOV-FYVYYYY 08l ¢ Jghme odiamgd)
bloo O3 (Bge dted (S pole oA (2 g lild 4l L 5 axd S 0 Al ol -


mailto:drm.karrabi@yahoo.com
https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

Byviay

oo 9 (55310 pu Jlass

YA s S

Slge Jlazle Jow S5t iz )3 il lasl
by, 5l eslitul oy, cnl 5l (o a5 cwl aid) I
,o Elastic bond 4>l 05>y ablbioo (oS5 oy
ALEL ol algiee sy ey el
So (DS s 1y JhlST el 5 gl el
3 slaY s ,,8 Elastic bonding a=U olx! gl SaSS
O sl Y lsie 4 b glgae SVl gl olge
s Van meerebeek .(\F-VF)owl s g CojemlS
Oomb 4 jeSemg b o flexible ol Y 3G Callegues
Elastic oasay ol .wles S w Shock absorber lgic 4 1,
Clddy, el (V0N F)sed oo 0ausls cavity wall concept
ol Slge ! Stress-relief s Shoe asss oloie 4 slad
(YY)l ool

o=l Elastic modulus 5 (ol a4y jeans sl olge
yobie ol 4 aulg oo Flow Cujemls 9 RMGIE aile
aS oad aas oldlas S jo (OVANDS colal
31 Sowb Elastic modulus cosls L Flow ¢ jg.0l8
5 axsly (g, Elastic deformation « cowsy o jgmelS
bled g WS (o0 i 1) ZojeslS gelp el (AL
Gl ey JSogpme 0 epas @ b el @
(Y =YY )ans oo

JysS o Wlgs oo Base L Liner lge 4 3.5 RMGI
open S5 lawg oole cpl (Y YTaL She cuidy,
L cslin gloord &b g 098 oo aildS 02> ,o Sandwich
sl g Cujgals b JISilg S b 5 (05 gl
Lldl cuys cald oudime Sy olitel 4 oS o
35250 Sl Auto curing cools 5 lais LRMGI )l >
e 35mte 9 Jol5 gamlin o b o Wil o0 03l 50
5 adl(Mogd ;a5 co¥ oiws oyiws 5l 50 >lg yo
o laze & RMGI (54 5551 Open sandwich s

Sz ol sl (T)osd oo Y pl o5 5 Codl> oo

WWAY 592 5t 9 910 30 cogaw 0)loudh cpgd 9 Comnnt 090

doddlo

6oyl Jomr 0 (S S50 slaps i plgd 5 o
@l Lol 23l b (VY)ols s o 4y 5 5 0,8
5 e Job Gl 4 5l (s Syea alo Slapee s
()l 03,5 oy al331 b 5900lS” (o S il

$3y 5 CE) 55 Lozl el (Sls Lalys o
aS o)l zlesl Bonding e 4 9 (Flojls (5950
g Y ol O ] S50 b losen
oSerle e b Bl (2l gl (2l
Sl S 5 035 - gle Wl eaiiS 5 lasliiy el

o)lp0 b Cojorals Gl g Jogym Jow (5055] Caws &,
Presl o a0 S s JIg

@ Wlgee lujemlS Goemlneh 5l (AU AL
355 gmrma Slyo ol Cubge pis 1o npe Jole S s
I o luis bS5 wslad cotip, sbml o Ll oyl
Cuiny (Vogdiee plas gad 5l CujenelS 3y b
Oeole Sl (glad ) 5aesd (Ol e JolBos o
(Ad)sss b sl So3slsily oDie slmy! b

Sbrl e LaelS gl 5 S26 LA
bl s 42 45 55 0 N0 o bl 5o oyl
Stiffness L ¢ ;] ooz (oLl docyjamelS ol Flow
Wi oo SBE JuSis (1)298 (S05900lS ey el
Al doleidls Gemlinpa e ALED 2 edle
ol CujemlS g lawis  Elastic Modulus  des|
VA Y)ogs

A3l Glapee s yos Jsb » 5 sz oy
Sl b 4 oy j50elS (SeilS oy a5 (5 )5k 45yl

O30T 0aigds J1,SS sy 36 oy jo Lue g zle 4y S50 g

O3 (Bgo vl Sloyo o (Sl Wlods g (S pale oGS alro


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

e 3 90lS b ol o o i KKyl B Ao VVAAE

(F)isls LalS 1) cotisy, RMGI a2 g FIOW o ja0als
O Cowd CojemlS 0,Ken o Sharafeddin adla. o
L (¥9)s,5 Jos e ciiny, LielS 5 RMGI 5 sl
Slge b))l @l adllae plwl 9,0 allie mls sz
Lyl alie o6l ax b g Gy byld oo calise
3,8 Sbiyl Bue b adlhe cpl 0l oo e SIS
olyen Il S Slja> Jlgomis> &5 50 alize dlge
plsl Ghs 5 ey o 2l St Ol 53 CejeelS
2 095

2Eaole;l g4 5l (Experimental) oz axlllas ool 5o

cde @y a8 Slasl 35k Wl Jae, lass A (Lab trial)
‘MS; )|J5 R S)9e ;).309{ 03 ew wb}))‘
laplass 5 Wl cwyp C8s 4 oa 6)515:‘“?' slaglass
5 gt 5l G olass al z )5 adlas 51 S5 lyls
e dy Lo 1D s SIS g Jsloee 13 ailol zged i
pys 3o axlllas alool loy 5 Wags,F Sgaeas azie S
Py (SOl 5l 6 nSslr Caz wah S Side s
plod 5o g oo C1s b 50 5 S Shsln i
QIR 550 A jiad 58 9 mye lawg gl
b by 031 b DO 6,85 152 g T (g sl b ol o sl
2 ke T (Jlwdgise (oye g Saidee ¥ ooji> Gas
sloyiz JssSl (oye ab ools L8 CBI 5 e s
Sx Geizned 9y pacshea ¥ JLST Goe o hee B Jbinn
O D o0 oolauwl waz 5,8 S 5l 00 T 2 oyl
4 Bolai Jeao 5l ool b g Bolal Ojge 4 baplads

Pl 25 Oige 4 peay J2le g WD el 095 Loz
W
Somglobs 2Sople Ll g ple BB jalse i gl 095
ol slaglis 51 Sy ey (Glrkplasslas S5,50)
poskee V Cwlbs 4 gl e 0D G g dg 095
S o Oralloy (Coltenewhaledent- USA) o s plKIL]

09 by yeseels wile e CDle Gl Slge 08
oolaiul (YO)aSl dube ol San pBILI asile oM
ooliiuwl 8,90 CojgualS p> 2alS o s8ILT g RMGI ;|
ooyl Glree Colgs o g c-factor 1 Jlss 4 g g o
(Ve g0 (2ol Cajorals )0 1) (gmlin o by LA

Ugami S 0 Cojemls 5 pBILT 5 eolisnl SaSs
Olse 4 (jeeels CLIN by JloosSon ol yoe
o by ool 5l eolaiwl e s aisLil Amalcomp SuSS
(YFPIV)asl e anb opl caadn, e o wilg o
Gl ) beanlS CanSls 4 Coglie iS5 ol yeizman
5 555lS sbml e s, ol 45 ead ol (YA)ams oo
Frere ey 4 Cod i 15 9 e JuSon ool
(Y29 o0 CajemelS | ‘nlilLJ

SrSoilail Cutin); Cand lawy Jluzjle Jom CobS
ol 1y ajle B jga> Wlsi o 58 SEM 09d o0
Sl sl eolanwl Jolis cuiiy ) oS eslasl sl by, (T)aws
56T epgignl 5l ookl (65l 39i l5ee (6 S 03Il oo
Sdwg ol SEM (SO oS colan (Sg xSl cdlad
AFDxSb oo ) 5 @lord 0L (Egian

Jdo s a5 el Ky ST oolatnl 0550 By, oy s
ooliinl 0590 yiion Sladod (0 owyiws (Solw g Cdggew
SRR

byls gjleacs cle 4 Manksyuard oslpi, 3o
Sl S g JhlSt A5 (arme 55 b bdiges (Slas
i sy Jos a5 sls Las Quist (YY) oS 13
e JLESGE s aS oS slesias o o,lo Leakage
OVl ey, Jole

Gy, it g b anlie sl g0l oldlas
Oliveria asdllae ;o .cosl oulds plxl by jgmlS iy,
peoy py FlOW CojenlS 3 RMGE 0¥ 51 eolatl
bl 5o Gemmlin yerly el R s o j9alS
Flow cojemlS ,u¥ as ols olas Arsalan (YY)al o,

o2 SiMi adlas jo Jg (FFo)la ety hals sl


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

Biaa

oo 9 (55310 pu Jlass

i g doad AN oliee b Sl JSews Voo o
8 (Olp! el JSE IS oKws o 1 Cycle/s
ek VA biged ol pled G i8S
4 Wadiges 5 0nds ouiliigy 3L Y Y 99 b pee i sload
3 GBSl 0 sl ol UY Jsle ,o cele £ oo
Lig 3l g oo atas Ol (b, 55 aiges olST .50l ools
Ol (Job jeme sl jo g Jlwagize cqz yo s
5 (Isomet, Buehler,IL-USA)  wldl S Lawgs
55 4 a5 (gysb @ wiad ools (o OT Gl p) eepaie
Sgr yidn 45 (Slaend )0 Cudin) g Wad el (Glue docs
20,5 (o)

5 Y Jolb oo K55 3585 pliee (owyp Cuz ladiges
ssbie onl lp i3S 3 (o 9Smg Sn (w2 3590 (IS
L ooly cole @ Olympus SZX  eSws Saog il 3l
ez &S 50 Catip, b oolaiwl ply YO oleiS )5
0l gy FUKS goax> )0 3.b

D, 3525 () 3945 AigSomed 1 jho 4z >

S Jlaadgi e Bos o B ) B9k 1 SG 4z -
JOMPEER SRS I NIt

P L sz @S 51 o 5l Glaw S5, 3985 190 az o -
ol 0duw i JU3STo)lgss 4y Jg aid )3

@GS Jlsogiye Gos plad (S, S98 e 4z -
5iom i U3 eslys ol 5 45855 4o, Jlswmier

5 VA ases SPSS )bl (sl 5l eolial b gl
Mann s Kruskall Wallis 4 Chi square (sl (yg0;
Sl s 5 <85 18 Ll 5 425 090 Whitney
69° 4 95 dwalie 3 5wl wBF L o +/o0 5l S
D51 01+ ) (o)l cxe haw Waog S

3 el Ot D 00sd Skl eog S woled 5o
Dol 9 3 Jsl 095 o Sulin, (S 9 pgw 058
Sz oped Slgld 5o Alike loog S (e jo )0 Sne
O Jgoz )ais samlive

WWAY 592 5t 9 910 30 cogaw 0)loudh cpgd 9 Comnnt 090

oy g BT Cabis al ools 18 oy Jleses
Sl somslsls Bld Sl sl 3 sy
bog o> olie o)lus g zle aids 0 3l am
4ol Cens e 4 (Spedent-Korea) 7YY SO yadin!
Sl b asl cas 5 sk gl ol Al )5y b
wpdke slo )T% bug Slal Cosb, (YV)ad ools gacds
Sl Y Vb aiby zle mhu 05 aliaees e
eyl 4 Adper single bond (3M ESPE- USA) s,
5 20,5 Siblgn Jl b g (4l Ve alold L) oud 035 0,i
Light emission diode (DEMI, Kerr-USA) oo lowg
0,8 g 0D .S JLisglS yhg, 4 A emwicm2 g
Filtek p60(3M ESPE- al> Condensable <y 55,05 lawss
5 oy ypodeo ¥V Cwls 4 ooy ;0 A3 X5, 4, USA)
b )5S

S0 Al g 4wk L) il eg )8 asile tpgs 09,8
Goprgn oM ALl Gl 4 i i
ob eals )13 e Le ) Cwles L RMGI(3M ESPE, USA)
S e S S eeelS b S 09,5 aiile g 5

oy & (35 Sl 5 gl el Jole b ipges 03
4; (3M ESPE-USA) Flowable o jg.0lS s ol ploxl
aile g 0l 9.8 g ALAIAT 0,8 (aS y ol ) Cwls
A e S jeeelS Ly 3 (slaog S

plod w0yi> (0) Snul 5 gl denl 5l o tp)lez 095
Condensable <y 5505 L (5,0 g 5l oolatnl g0y 0,0
& ge 4 g A3, « Filtek p60(3BM ESPE-USA) il
055 ShST gy 0o s ala) e o a5 Y Y
Aol RS A W3S gdae (IS 4 onigd o
oz 4ol Slp G 28515 e g ez sle
oo £ .(V)auxd 3 1,3 Storage cov ol £ o 4 ladiges
5 Sy 4 iS58 lampl culld @l ol
pro 5> aigel Sas al (bocwl Y ol 5
AUl sled po wdie Bse S oo slatin &S (S3els b

Cov Az, A agly b baiges o] 5l am g ol o)l

O3 (Bgo vl Sloyo o (Sl Wlods g (S pale oGS alro


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

e 3 90lS b ol o s i KKyl B Ao VY- - B

(P=+1FA) 05 0929 og )5y (5,0 Fxo B
Sl sime g b loog S (590 55 sl )5 (rizren
0331 5l ookl s 5 (g 8 oomal ey Jlasl ) +/+)
Sogre oy, S 5l plaSna 0 &glis Man Whitney
(p=-NY)azs
@lise Ol ;o bdises Slyld ,o ()ls sxe B
o> ool ool geneyi odle £98 can p Cldy,

(Y Jgaz) (P=-/7F) ais canliee Chisquare ;yge;!

o S50 Sog S o asllhae 5550 slaaised oy ) Jyor

Median ;lxo Bl yxilt il Log,S
VO <JAYEN/D ABILT

Y VIYOt-/aF flow ;5015
V/ANE )Y RMGI

VIVE\Y S 09,8

L by, calie glgl b (c-Y)cuissn, a>y0 o akl,

ol lis aS wl w,» Kruskall Wallis O?‘)T 3 eolazwl

o oolawl comn 5 00le £45 TSy Dl po gl 3 ma3er dnlie g s Y Jgo

Yoazye Yoaz,o ) az,0 caxy =

laog S

(dwoyd) Slaxi (dwoy0) Slaxy (o)) Slaxy (o)) Slaxy
(QRDIRY () A (f) A Oy PSILT
(o) & Yo v ¥ r )Y flowe jguels
Yo) v Yo) v o) ¥ o) ¥ RMGI
¥y 7 ¥ # (v-) ¥ (v-) ¥ a5 Condensable o ;.S S 05,5
- : y

okl (+/OYNM) 55,5 @l)d ojlail b ol yliie 5l axlas
iS5l ity (Sl bl b o
CaoelS AEILT) alies sowei Slge 5l asllas (sl 4o
Geos CLII sbars s sy Jons 2 RMGI 5 flow
3l Wl oo (slosle gm 4 ols lis gl o ssliiul
o 2 0lge cpl 0,8ae g &S (5 ,.55l> Micro leakage
2l o grae Dol 5 05 aliten L i e s
,o Base (lgie 4y pILI 51 oslazwl g Amalcomp oSS
i s ) sy, palS pshiie 4 (sl i
sole ol (YEIVXV)Cw! 8,8 15 0l 5,90 o0k
5 (YO)(Cwsl 0,5 S L) ansls Condensation cowol>
(F )z (god ooliinl 9550 @l & 08> (y9,0 (RIS (pe>
(FOAS o ol 0,0 sbooless b ass @il cpl by
S 5 39505 5 s 5 el sl ooy o sske
Sl ST opl 5l eolaiw] b cpuzmen (V)00 (sols!

@S 45 Guos CLIN slapeo s olows aoliél & a>g L
3 LGS Wl 18 zle 5 poten 55 0yi> Sl
9 obeyd 5l e Calas 0iile )] slaoely g OMSEe 890
Gan b oaddlas ol ol adl molidl 580 Soawg o
Olyaz Jlgzmia B0 CojgnelS n) il dlge b))
el 5o el oals b sl o Sloe dmslio § Guoe CLII
9 Storage ole £ 5l SdS Lls i gileand ¢l p
o Bl 4 axg Lol colaiul eaises Load cycling
G 3 Ol 0Slee Gilike aney olgo waalllas
2518 EajoalS o5 (S
slesleiwl iy, 2bs,l golad! cud oS ul se>g L
ol eyl e Gy el Dye  lee 4 oy ol
ol o> 43 agzse (slas S 5l xS (+/-03nm)
30 Sy dgi peliore S oolaiel 4y yoren g (YA)Z!
ol 5 el SanlS Ll 5 it gl byl


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

By

oo 9 (55310 pu Jlass

ol 1) ol asdlhas mbs 5o Sldlae andl (FA)Kles S
5 Poggio adllas alice jol> aslllas gls (YFYA)AS o
CojeealS yuY 5l eoliiwl a5 cul )] Sl 4 ol S
(FOo 8 sy, ymals 6531« Jgene Flow
Cojgeals colie Sloogas 9929 b sy 0 Sl @
s ol 3Ll 1S s o] o5 Sy (Ul pae Flow
flow o jaualS — lads a8 20l 5 o jaualS 095 0045 (49,0
5 oles Slule 3585 Glp G Lol (nl &5 05l s
Micro leakage « e 5 oS 0 obxl Sk
5 &S LMMP s Jld il cpizman (VA)245 oo
S50 5 W) G5 gle a4 Jaeme Cujeels Wl S
Y doyaes cuw g WS Bue oo FlOW Cujels
CojaeelS Wil cnSl a4 yoxie g 00,5 ol dbul W
5 flow CojealS oo Golas plply 0ed oo zle 4 flow
Vs Va0 olawd dallas opl jo 0id svslie J,uS 008
3,90 50 el Micro leakage )y cpyiin Sly oS
(il dihe 355 &5 039y (Solue J71S 09,5 g FIOW 50005
Ogds ;).)‘3.:‘541 uLﬂ.D.?us k5>f od..\.Q.C LY) )..u RMGI
cle @ el pl aS(0)osd wae,s Marginal integrity
aJsl Setting J>o b ] YL Elastic deformation
4o C-factor  zals o RMGI 5l solazul ogdle ay L]
o Ogewliyecch potel 093 g 4 a5 oad o>
RMGI ;Y 5K 5 Kamaran asllas ;o (0))oalS oo
Sogme srals cpl aldl aS al cudn, Geld e
aS ol QT Sla a5 0)ls 0g2g i Sldllae Ll (OY)os
welbal el gl e RMGIE L Flow oY
CawSd 4 mie ol (pl g 0ad d il 50 Ggemili pa s
ol wal ol ade Ll olazel 4 (YY)oss oo Adhesion
Saw pl boaS oy aslsl cel YA U RMGI 6l
5 bl oo 3l ey LS5 5 b JsSUge (o Cross link

3 o> ALl skl s bsSge (m alols halS o

WWAY 592 5t 9 910 30 cogaw 0)loudh cpgd 9 Comnnt 090

Sy en Sl w435, 4zl ,o pKLI Auto-sealing
Gl o1 5 Olsise 45 ((F V)05 oo ST gy sl a5
1 leg b el ol 0,5 ool gpas CLII &y o
b AEILT 5l o o1 slaanST o dr dily g A28l
oo 2 plIlel 5o (39,5 liee ALl (FY) el T (355,8
(Poere CojemlS 5 uzmen el oS (High Cu)
ot eelond 5 JISs wil ger FIOW cy50lS s RMGI
Bl a4 atsly Ladd osloul Jew 9 5,105 0539 s g pBLI
Sl aallhs mls b ol i 5 ST o gs
Sedin Ol i Sl &Y 5 ¥ az o slaw (n eS
o e 9,Skes Slis aF ol AT s 4 bogsye o
Lol gonoyi olge plo b auslie ;o

ol sl el Sglice Tolidis asllas gl b boasily ol
@ Gl S el 5 i pBILl e y0 Ctin, a5 oS
Storage g ;lass § CujelS e adgl Loz Wil vy o i
ol ol Vs 5l gy anlllan o badige (g, V) ot olisS
(Fasl

gle s Cojeeels o Jod JB g 05 adsl Wb sgzg b
S OFFFo0s oo 0 55 )l oy (b om0
(FO)oiws MMP LSL“’M}J'T GY pl om0 ppe Juloe
(FP)a8l o plo @ zle jo Pignss (b byjlaig gl ol
Loy Somp dgy () mpl cnl Gl j5emST 465 0
5 (V355 o0 Lo 3l (al (ol Yl o (le gl el b
5900 s UL 5 LYS Cols g Lo L b il
9 9550 Sy AY )0 () lawgs oadd Coles Slao S
CenS g o Y B e Oloj (b O3 g e
(FO)o9d oo Olae = jemelS o 5 Wil

eV Sl (GhajsSams a4 FIOW o j5als
alie )l bl (o o8 Lls 5 s> Wettability
L Caisels Gommlnreish AL oyl wlgioe ol
OVaes Gl o3 55 1) 5k e )le 4 fled 5 05 i

ol ol o Flow o 59.0lS” 5 S50 slaay¥ aS o) oo Hlas &

sbwl e Jla)b Jew g wleo S Jee o 5380

O3 (Bgo vl Sloyo o (Sl Wlods g (S pale oGS alro


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

e 20392005 b o] pod oo i Sk )l il dumnglio VY YE

CojeeelS oyols 513 o Snow-plow SuSs 3 eolasul b )lgs oo
595 55 J9) FIOW Cyj5lS (55, als Condensable
e g 38 @l | ead mgme slp Sl e (Flow
0938 o SS90 oo 2 Gisb a9 CenlS ol Cdlies

< Mechanical load cycling |3 aigei asllas ol o
Cuo,d anle # Storage Loy o885 13 asle # Storage
a3 e 3 LT JLasl o MMP slaes 55T colled sl SIS
ol 50 dame Y 0 05 g gy e B
igd e T S jgrals

Sls 4y 00 S ly JslST slag e wds 4 a5 jshailan
055 = a3 i) 5 IS S 55 oo el ) 5
S35 » 2igelS CLV (slapee 5 a5 oad (3))55 .astws
o 4 Copmd (6 oS Cuidfy ) oCannd ST g0y pgms Yoo
Slp andllas ol jo (YT )axiols CassSLl Gl slaglass
oly Jele 59 5o 5 (SelS Luld ey e ileand
wblse 31 as” ai eolaxul Load cycling 5 asle # Storage
(SelS Ll sy el SGop vsrs b el ol aslllas
g S Sre slog Sy Dglds

9 aiges Storage ;l eolaiwl b a5 ol oxw axfllas oyl 5o
50 ed gkl s 4> SalS Lyl s Load cycling
&lp 1y ladiges Thermocycling 3l olg5 o oos] Slalllas
D938l bl by (SeinlS iy (giluand

o eols s o alBislej] anlllas ! slacusgaze 3529 L
Sl g o> JolS Jow oo (o Slge l S oS
Orimed gl on Cujersls b oolen maey Gloj 0 Cudin,
Lol LSy sl ety ) e 5o il cone i Blge o Slas

&3l Sl

wilge YEY olots & Sliiss o,k ams allie ol
o9t g Slision Chglae 0392 5l wiilo oo p3Y B im s
W 5l rizman g azog polasl Jo 4 el
ouge 4 1y axdllas cnl g lol Jolows g 4525 45T unads oloy 8
e Jos 4 S5 5 pols s S

s Flow ;5 jeS L3 lime Guizrod 098 o0 uod i
Plil g oeols Ll | SO, LS5k RMGI
(FV)a25 o0 (Al ) Ggamsli o b

blog b g 090 50 bole mle — )05 JB ;0 RMGI
g LMl cpl boogh e alldS oye> S o Sl
S oad Gugeme O 09,0 I3 Sl oyk (50 (RIS
RMGI yizmen il Micro leakage olxl s Wlgi oo
Heo ol b oad; JIK Open sandwich oSS o oS
doo 0B a8 g 0eBee (e B g Pl
() Cetify oy aallas cpl 5o (YH)Ewl Szl
ol Wiy o 45 593 RMGI 05,5 & Lgyye Yo ¥ a0
5L 358 s sl

pae) t 4z Olie iy &5 Cenl Job JB 4S5 ()l
ey wlgi (oo a5 Cesl S 095 4 bguye (Sdifa; 592
lord 9 S Wil g Bonding  pwew 3l oolaul
4 S O 5 0005 Sy BB 5 s sl b cyjenels
.ab Flow s RMGI

s Moazzami asllas mls alice ol> asdlas mls
Thermo cycling 5l solacwl L o o a5 el ) Sen
C0jgeell 5l ST ZajgalS 09,8 0 Sulin; (i adiges
Cldiy Oliee i 55 RMGI 04,59 340 RMGI 4 flow
o)en ¢ Sharafeddin aslllas,s puxes (OY)cls |,
0955 5l oS Cujeals 0 Caiiny, ol aslllas alive
(Y#)34 RMGI 4 s5L]

09,5 4 bgipe WogS (o Sl (i pol> aslllas o
Cpyia) RMGL 4 (Micro leakage . yeS) oSl
AT Juww a8l cde &y wilgs o 45 gy (Micro leakage
Of b 55 5 ooy (b RMGI Jow (20l 5 Lo b
095 4 bgye Lo (e owizes (TFFVAIL
el al> Condensable  Jgers o jels g FlOW o ja.elS
B 5 osle 30 58 Gy Lo 5 b iS5 st Wl
Om 295 Wb pae s MMP wiile) 09,5 95 58 52 S i Jalge
Sy B a el LSy @S cnl e (O3s5e gl 5 W


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

AR 0150 9 (5310 > e

References:

1- Sano H. Microtensile testing, nanoleakage, and biodegradation of resin-dentin bonds. J Dent Res 2006; 85(1):
11-4.

2- Rekha CV, Varma B, Jayanthi. Comparative evaluation of tensile bond strength and microleakage of
conventional glass ionomer cement ,resin modified glass ionomer cement and compomer: an in vitro study.
Contemp Clin Dent 2012; 3(3): 282-7.

3- Fabianelli A, Sgarra A, Goracci C, Cantoro A, Pollington S, Ferrari M. Microleakage in class 11 restorations:
open vs closed centripetal build-up technique. Oper Dent 2010; 35(3): 308-13.

4- Tay FR, Pang KM, Gwinnett AJ, Wei SH. A method for microleakage evaluation along the dentin/restorative
interface. Am J Dent 1995; 8(2): 105-8.

5- Pashley DH, Tay FR, Breschi L, Tjaderhane L, Carvalho RM, Carrilho M, et al. State of the art etch-and-
rinse adhesives. Dent Mater 2011; 27(1):1-16.

6- Wilson NH, Dunne SM, Gainsford ID. Current materials and techniques for direct restorations in posterior
teeth. Part 2: Resin composite systems. Int Dent J 1997; 47(4): 185-93.

7- Senawongse P, Pongprueksa P, Tagami J. The effect of the elastic modulus of low-viscosity resins on the
microleakage of Class V resin composite restorations under occlusal loading. Dent Mater J 2010; 29(3): 324-9.
8- Alani AH, Toh CG. Detection of microleakage around dental restorations: a review. Oper Dent 1997; 22(4):

173-85.

9- Pashley DH. Clinical considerations of microleakage. J Endod 1990; 16(2): 70-7.

10- Feilzer AJ, De Gee AJ, Davidson CL. Setting stress in composite resin in relation to configuration of the
restoration. J Dent Res 1987; 66(11): 1636-9.

11- Pashley DH, Depew DD. Effects of the smear layer, Copalite, and oxalate on microleakage. Oper Dent 1986;
11(3): 95-102.

12- Tate WH, Friedl KH, Powers JM. Bond strength of composites to hybrid ionomers. Oper Dent 1996; 21(4):
147-52.

13- Bekes K, Boeckler L, Gernhardt CR, Schaller HG. Clinical performance of a self-etching and a total-etch
adhesive system - 2-year results. J Oral Rehabil 2007; 34(11): 855-61.

14- Van Meerbeek B, Willems G, Celis JP, Roos JR, Braem M, Lambrechts P, et al. Assessment by nano-
indentation of the hardness and elasticity of the resin-dentin bonding area. J Dent Res 1993; 72(10): 1434-42.
15- Kemp-Scholte CM, Davidson CL. Marginal integrity related to bond strength and strain capacity of composite

resin restorative systems. J Prosthet Dent 1990; 64(6): 658-64.

16- Kemp-Scholte CM, Davidson CL. Complete marginal seal of Class V resin composite restorations effected by

increased flexibility. J Dent Res 1990; 69(6): 1240-3.

IVAY 99 st 9 010 30 o g 05losdh (590 9 Cmmnns 0590 O3 (Bgo vl Sloyo o (Sl Wlods g (S pale oGS alro


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

e 3 90lS b ol o s i KKyl B Ay lio VY- S

17- Zheng L, Pereira PN, Nakajima M, Sano H, Tagami J. Relationship between adhesive thickness and
microtensile bond strength. Oper Dent 2001; 26(1): 97-104.

18- Gladys S, Van Meerbeek B, Braem M, Lambrechts P, Vanherle G. Comparative physico-mechanical
characterization of new hybrid restorative materials with conventional glass-ionomer and resin composite
restorative materials. J Dent Res 1997; 76(4): 883-94.

19- Sadeghi M, Lynch CD. The effect of flowable materials on the microleakage of Class I composite restorations
that extend apical to the cemento-enamel junction. Oper Dent 2009; 34(3): 306-11.

20- Rusin RP, Agee K, Suchko M, Pashley DH. Effect of a new liner/base on human dentin permeability. J Dent
2010; 38(3): 245-52.

21- Chuang SF, Jin YT, LinTS, Chang CH, Garcia-Godoy F. Effects of lining materials on microleakage and
internal voids of Class Il resin-based composite restorations. Am J Dent 2003; 16(2): 84-90.

22- Murray PE, Hafez AA, Smith AJ, Cox CF. Bacterial microleakage and pulp inflammation associated with
various restorative materials. Dent Mater 2002; 18(6): 470-8.

23- Wibowo G, Stockton L. Microleakage of Class Il composite restorations. Am J Dent 2001 Jun;14(3):177-85.

24- Holtan JR, Nystrom GP, Douglas WH, Phelps RA, 2nd. Microleakage and marginal placement of a glass-
ionomer liner. Quintessence Int 1990; 21(2): 117-22.

25- Stockton LW, Tsang ST. Microleakage of Class Il posterior composite restorations with gingival margins
placed entirely within dentin. J Can Dent Assoc 2007; 73(3): 255.

26- Hovav S, Holan G, Lewinstein I, Fuks AB. Microleakage of class 2 Superbond-lined composite restorations
with and without a cervical amalgam base. Oper Dent 1995; 20(2): 63-7.

27- Eidelman E, Holan G, Tanzer-Sarneh S, Chosack A. An evaluation of marginal leakage of Class 2 combined
amalgam-composite restorations. Oper Dent 1990; 15(4): 141-8.

28- Franchi M, Breschi L, Ruggeri O. Cusp fracture resistance in composite-amalgam combined restorations. J
Dent 1999; 27(1): 47-52.

29- Kaur G, Singh M, Bal C, Singh U. Comparative evaluation of combined amalgam and composite resin
restorations in extensively carious vital posterior teeth: an in vivo study. J Conserv Dent 2011; 14(1): 46-51.

30- Taylor MJ, Lynch E. Microleakage. J Dent 1992; 20(1): 3-10.

31- Munksgaard EC, Irie M. Effect of load-cycling on bond between composite fillings and dentin established by
Gluma and various resins. Scand J Dent Res 1988; 96(6): 579-83.

32- Qvist V. The effectof mastication on marginal adaptation of composite restorations in vivo. J Dent Res 1983;
62(8): 904-6.

33- Oliveira LC, Duarte S Jr, Araujo CA, Abrahao A. Effect of low-elastic modulus liner and base as stress-

absorbing layer in composite resin restorations. Dent Mater 2010; 26(3): €159-69.


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

WA O 3 (55918 > loue

34- Arslan S, Demirbuga S, Ustun Y, Dincer AN, Canakci BC, Zorba YO. The effect of a new-generation
flowable composite resin on microleakage in Class V composite restorations as an intermediate layer. J Conserv
Dent 2013; 16(3): 189-93.

35- Simi B, Suprabha B. Evaluation of microleakage in posterior nanocomposite restorations with adhesive liners.
J Conserv Dent 2011; 14(2): 178-81.

36- Sharafeddin F, Moradian H. Microleakage of class Il combined amalgam-composite restorations using
different composites and bonding agents. J Dentistry Tehran Univ Med Sci 2008; 5(3): 126-30.

37- Rodrigues Junior SA, Pin LF, Machado G, Della Bona A, Demarco FF. Influence of different restorative
techniques on marginal seal of class 11 composite restorations. J Appl Oral Sci 2010; 18(1): 37-43.

38- Bonilla ED, Stevenson RG, Caputo AA, White SN .Microleakage resistance of minimally invasive Class |
flowable composite restorations. Oper Dent 2012; 37(3): 290-8.

39- Demarco FF, Ramos OL, Mota CS, Formolo E, Justino LM. Influence of different restorativetechnigues on
microleakage in Class |1 cavities with gingival wall in cementum. Oper Dent 2001; 26(3): 253-9.

40- Belli S, Unlu N, Ozer F. Effect of cavity varnish, amalgam liner or dentin bonding agents on the marginal
leakage of amalgam restorations. J Oral Rehabil 2001; 28(5): 492-6.

41- Tolidis K, Boutsiouki C, Gerasimon P. Microleakage in combined amalgam/composite resin restorations in
MOD cavities. Braz J Oral Sci 2013; 12(2): 100-4.

42- Ziskind D, Venezia E, Kreisman I, Mass E. Amalgam type, adhesive system, and storage period as
influencing factors on microleakage of amalgam restorations. J Prosthet Dent 2003; 90(3): 255-60.

43- Duncalf WV, Wilson NH.Marginal adaptation of amalgam and resin composite restorations in Class 11
conservative preparations. Quintessence Int 2001; 32(5): 391-5.

44- Carrilho MR, Carvalho RM, Tay FR, Yiu C, Pashley DH. Durability of resin-dentin bonds related to water
and oil storage. Am J Dent 2005; 18(6): 315-9.

45- Wang Y, Spencer P. Hybridization efficiency of the adhesive/dentin interface with wet bonding. J Dent Res
2003; 82(2): 141-5.

46- Chaussain-Miller C, Fioretti F, Goldberg M, Menashi S. The role of matrix metalloproteinases (MMPs) in
human caries. J Dent Res 2006; 85(1): 22-32.

47- Mazzoni A, Mannello F, Tay FR, Tonti GA, Papa S, Mazzotti G, et al. Zymographic analysis and
characterization of MMP-2 and -9 forms in human sound dentin. J Dent Res 2007; 86(5): 436-40.

48- Hernandes NM, Catelan A, Soares GP, Ambrosano GM, Lima DA, Marchi GM, et al. Influence of
flowable composite and restorative technique on microleakage of class Il restorations. J Investig Clin Dent;

2013.

IVAY 99 st 9 010 30 o g 05losdh (590 9 Cmmnns 0590 O3 (Bgo vl Sloyo o (Sl Wlods g (S pale oGS alro


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

e 20392005 b o]y (oo yi S )l il duaglio VY- £E

49- Poggio C, Chiesa M, Scribante A, Mekler J, Colombo M. Microleakage in Class 11 composite restorations
with marginsbelow the CEJ: in vitro evaluation of different restorative techniques. Med Oral Patol Oral Cir
Bucal 2013; 18(5): €793-8.

50- Sidhu SK, Agee KA, Waller JL, Pashley DH. In vitro evaporative vs. convective water flux across human
dentin before and after conditioning and placement of glass-ionomer cements. Am J Dent 2004; 17(3): 211-5.
51- Schmidlin PR, Huber T, Gohring TN, Attin T, Bindl A. Effects of total and selective bonding on marginal

adaptation and microleakage of Class I resin composite restorations in vitro. Oper Dent 2008; 33(6): 629-35.

52- Karaman E, Ozgunaltay G. Polymerization shrinkage of different types of composite resins and microleakage
with and without liner in class Il cavities. Oper Dent 2014; 39(3): 325-31.

53- Moazzami S, Sarabi N, Hajizadeh H, Majidinia S, Li Y, Meharry M, et al. Efficacy of four lining materials
in sandwich technique to reduce microleakage in class Il composite resin restorations. Oper Dent 2014; 39(3):

256-63.


https://jssu.ssu.ac.ir/article-1-2771-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-15]

VeV 0150 9 (5310 > e

Comparing Effect of Four Different Restorative Techniques with
Composite on Gingival Seal Located on the Dentin

Davari AR(DDS,MS)*, Daneshkazemi AR(DDS,MS)?, Assarzadeh H(DDS,MS)*, Karrabi M(DDS) *,
Mirhoseini F(DDS)°

1‘ZDepartment of Operative Dentistry, Social Determinants of Oral Health Research Center, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran.

3Department of Operative Dentistry, Sabzevar University of Medical Sciences, Sabzevar, Iran.

4Department of Operative Dentistry, Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

5Department of Oral Radiology, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Received: 11 Apr 2014 Accepted: 29 May 2014
Abstract

Introduction: In spite of improvements in composite function, marginal microleakage in deep composite
restoration is still considered as a challenge due to unstable bond between composite and dentin. Therefore,
this study aimed to investigate effect of applying different materials on marginal microleakage in posterior
composite restoration.

Methods: A standard distal box was prepared on 80 human premolar. The gingival floors were 1 millimeter
under CEJ. The specimens were divided to four groups. In the first group, 1 millimeter amalgam was used as
the first increment in proximal box on gingival floor, in the second group flow able composite, and in the third
group, RMGI were used. Other cavities were filled by condensable composite. In the fourth group (control), all
the cavities were filled only by condensable composite. The specimens, after 6 months of storage, were placed
under cyclic load (10000 cycle- 80 N- 1 Hz), and then were immersed in 2% methylene blue for 6 hours.
Afterwards, the specimens were sectioned in the middle of restoration. Extension of dye penetration at the
cervical margin was examined under a stereo microscope at 25x magnification and the leakage was evaluated
by Fuks degree. The study data were statistically analyzed using the Mann- Whitney U-test (p<0.05).

Results: Microleakage was observed in all the groups. The third group demonstrated the most leakage and
the least was for the first group. No statistically significant difference was observed between the groups.
(p-value =0.689)

Conclusion: In cavities with gingival floor under CEJ, different filling methods have no effect on marginal
sealing.

Keywords: Amalgam; Composite; Gingival Margin; Microleakage; RMGI
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