Journal of Shahid Sadoughi University of Medical Sciences O3 (B e Sy pole oL hdgh sede alxo

N G b }

Vol. 22, No. 4, Sep-Oct 2014 o .M_»,k,;f,/r,w,%, VFAY T 5 st oF o losd ¥Y 09
‘ ¥

Pages: 1311-1322 Wi NPT carmir

U oud (5 jwodloT (lino Z gkaw 38 ol jghle Lt b Cu 3 9a0lS' (il 33 5 Wb ISt (o 3 39
39 9ErYAG 3

5 v Y Ve ey s
o219y ol ¢ (55310 > s ¢ pe o o ¢ (B ils Lo yule

Sl (Sloyd (il Slead 5 (S pole olRails (plais 5 las Cwdles  Jge eloiz] Jalge Clidod 5550 () 5 (oo 09,5 JLedils -1
Olnl e (Sgro

Olnl 3 (oo duteds Gloyo siilage loas 5 (S pole sliils (aluj 5 (come 09,5 Jliobiwl =¥

Olnl 3 (Bodo duped Sloyd (SLilage Sload 5 (S pole oI« Glaj s (cowe i (Shjpilais aasio -F

WWAYNYND i pdy @)l} YYAVIVIVA :edl o éi)l}
4 N\
ouuS>

a5 ohsble e b 6y ssmels [l canl onds oolil bagylaish il sy ERYAG 5 o3l slaJlo o anndi
bl asdlas ol 5l Ba o )ls 0929 by 3505 £65 0pl 9,5 5550 ;0 (gogame Slalllas 5 loals (Byxe (S 5lais
558 s ERYAG 5 b oud osle] olie zslaws o (Filtek PO0, 3M- USA) (), shles s b ol oS50 wils plSoxiu
il e

5 obml pludl oud 00psS oo plaia Yo islie S5y 2 52 9 ERYAG )5 aliws 4 alie slal b 10> 1omyn hss
5 ol o 358 oSzl 5,8 5 ¢ Szl gl 5] 05D s 03,5 ¥ oy ol j5bo 4 Lol
Sele Sygo dy diged Ve o09)S 58 0 «SelSGluge i 5l e 228, IS euiile A5 j5iws 3k PIO o jeals 5 52500
L 5 SD Mechatronik (MTD-500-Germany) oliws b ce pu b ddiges 5 ol obm) muye yin oo V alaie s b 2
20 o2 bdiged CeSi g Sgd obml clS b ad 318 anS Wb plSoniul cus Co YMM/MIN ass S
s b g 4555 ANOVA 5,LeT ygm5T 51 ool b baosls 5w b5, (ZTX-3E, Zhejiang-China) oSy S v

loog)S [ (ylocine Diglis 09 B2 g BB (glaog )T 105 10 b (oS ) il plSowiad (50 (0 5508 5 (0 i sl
ANOVA (g;Lal (505 5l oolizusl L .0g; 505055 5 g5000 &y bogspo o i 4y S8l g5 0 fiaS g (i (D=2 /VAY) 055
(P=+IAFD) 0t onys il glbog 5 Crmr ConSh £ 55 (5,18 sine (5 kel NS

Dol (2S5, Wb plSottal 69) 2 Ohghle G b Cujenelly Sl e b L 58 L 55 bl o (A5 g S Az

B e o
_ OIS u,—*-*‘)

309 iS5y Wb plouiul (ol gb e o b Coj900lS ENYAG 5 i guds laojl

saadat-ravai @yah00.com : S.ig =Sl Cany ¢+ AVVIFOOF -V :al5 ¢(Jgans 00 s)”
Rl g0 931 By et (S oo oSS Ui b | id S allie oo -



e 01398l it b galS (SRS 31y il ol (gasy VYV YE

CoieeelS SiyeS Glp 01 LR Sl e slaylS
s ol ERYAG 5] 5l oolaiwl b g 0gd oo oolaul
9 (a)w‘ 03 p.b‘)s LmuL.\;e éMy B> la 9 u‘).a_‘>
Al ca eyl plo G ERYAG g5 55 elgll o
sl p Keller 4 Hibst .(F)ail oo colo e 5 oliw
atd g oy Bl Ay 6l ERYAG 5 ) L sl
s S eolatwl wal gl Ll Olfl e Olas
5 eSOl el 51 oolizal L ERYAG 3 b Les )8l
Jeb shls ENYAG 50 .(V)aib oo of 5 cile a0 ¥
ools u_i: )‘ 9 009 u:_‘tfo).».c S0 A g )M?JL’ ya¥. Ty
p5:dlE 5 parinasl] 5 YHAUM wal> (cla Jly S Lol Jlad
iee oyt a5l s 4y ol el ond eSS
& 535 Jolas ablygn ol YA+ s Job o OT i
W ams e plas og 51 glis el wSy,0ee
Shis gl lis,S U3l Ol 5 JeSgamn slo 00,
5 orl WS o0 23by0 |y 55 550 cnl 5 ooy Ol
FB e Glopeay 5 (Somg dlogily 3
oo odlatul w5l T oIS e g el eolanl
@ Y Oashes s A5 gy Gl gl a5 )l
Gl SO O jao 4 oals anilyy sl xaw a5 cl S
(Rough- Micro retentive S>55 sl .5 obowl b g i
Sy ey Slge S yliel aTaS 0a o ol pattern)
P rogde ) Gl Gl o0 rizmes (DS (o0 S5
O =V )50 ooliciasl o Sl b Kity lS (gl olis
il eyl b eyl 5 a5 wlosls ol ol
S sladlns S QB Sjge 4 Wlgiee clis
5g Lie (59, phiiel zelamw oloul el g 0,10 1y Lo 3Ll
Jo ol b N AB)aes il ) Sy S oS aS
«sjlwoslel (gl mgul y5d 5l eslawl JLis a4l S

Q01058 ol oS 5 mlaw

ool b Slyis 5 By, o Sl Jlo S0 S |

\ay "bi 9 70 0 2 0)lols (09 9 Comun 090

doddo

JB 9 i jsb 4y e (SOl 5o laolSugs
s 99 4 gpaol (G5l I eolanal 5 wiloe i
L ogojpol SasS a5 cpl lanl el loye3 5 pols Coal
5 obl a5 pl 5 edle s K5, po olge | eolatl
Sibsl @ ) plais oloy wils oo 5L 1) plais o Shee
ol pes Jodo naldlior lhlem 5l ()l aiulys &S 0 s
Loy aldloe (S Jol p (gome s (251053 09l a5
el 0 b a5 sgd e el lol ol el ozl Ll
30 Judo e 0 .(V)ogd baas s 5l 6 pian ol 8L
Siyen Borsy §ierle G SHAl 5,5 53 bl
el 00 ml, il 5 s clagluis @l ol
e 5 Wil B yme ole glacKual 5l s cin 555
i Cnl A (Naiies il (n 59 )1 5 02 5 pnyy
JBI5is s mud 4 cuiiS e 5 Olge Jlasl o el
ol e G JLail (o Il (Jg wilood s
oAl (V)35 00 guie o yos Jobo 50 Jalge (1 yoges
& ol B g Sy JSes wnl b opeey Jlasl o
b e 59 9250 pald daS 5 ol oo g a0
Cugb wagll ol Jold jalis 5l pladised ail o
| I e P Y R U P W IS IR ES ISCOX S A I
sl 5 gl J2b slcls (Pl o ond
Sl by Cojeels ShpsS e AL el
by (hyws S 5 &S (Shpe 0 (S8 p 4wl
3 sed Jgb )3 (BESS jme y0 el Sl CenSd oS
WS e W S esey oobe b gluis glaasle
5 syl o (Cohesive) |piosw b o bowss
4 L 5 (Cohesive) comsy oole J>Is (Adhesive) |iwsgw
(Failoads 5,155 (Mixed) bglse &g

slesliul aey o ook glo wdyiny 3l slale o
ojorel &5 5ok sl oad plowl (Sbplais s 5
NAYAG wgs0 ‘Q;)'I Jolis 5d alizes glgl 5l lgs oo
o 0,8 eolinul Sailis Jlel 5o CO2 ErYAG

O3 (Bgo vl Sloyo o (Sl wloss g Sy ,aglc HESRIN



EAYYY

OyKen 5 ooblS il Lo e

2 oszee bkl S e ablie e dy JSa sl
yttrium 518 <l d +/V-Y pm Ll Filtek Silorane
(YAl o SSlgy0l, fluoride

g Delfino asllas 5 Ko 9 De Munck aslas o
sl plSoiul ERYAG 3 b oy gluoslel ol (Son
ALY )3g05 oloul 5,8 b o, (g5lwoslel a3 cans 1) (6 5eS
Sy sl eolazal a8 ol lis o) e o Kameyama asllas 4
Jlail Wil alSeial g5, 5l i g5, »» ERYAG
(V0,6 slal> o g0 g ldd>,0 S Self-etch slaoaias
el Wilgi oo 5 a5 ol olis o] es o Firat aslas gbs
L Lo & (MTBS) 2255, wib plsoiul gals L 2yl
g wbb oo Pulse duration a4y aiusly 9090 ()l a5 59d zle
al oad il el i b ohen Sy jhedag sy lS
Sl oolel S o San g Torres aalllas o (YY)ogd oo
&,93 55, 5 ENYAG s NAYAG 5 g5 50 b ol
olis s gl ol el Hlais slie 4 Cueels Wil
oo gl lie 595 2,3 £95 90 o 5l eolaiul a5 ols
(YY)08 )5 g0 2k a8 ]38l o

L ohus G 5l ool ol cilises Slallas s 45 Ll |
S, Sb el g, BRYAG Tty 508
@ azgi b peizmen 5 Cosloud (5155 Ogliie oy joalS
ogizme Slalllae 5 g Glyohlu e b slaca joslS” (Ll
Ban b adlas ol 1wl 485 & a0 i) opl o oS
3 b 58 5l el l L g5y A5 gy Sl o
o b CaenelS (aaSh, b pliul g9y 2 pgw)
8 &g Sazl anl jleslitol el 5 b5 skl

IR 099

(Lab trial) olfile;l £55 5l g (025 Loy, 40 andllas oy
alice dsllas 3l colaiul b bdiges pox> i jloe 09
Jso s Vo gy, o aslllas 5 59y SISl iSTas o (VF)
e b a5 0 lool alie slel by Slasl ond suntS Wl
B oo 0awdS loj 5l laglass wiog oo (5,9laes olo ¥

el YF 5l 03,8 18 hlaind prw o (oulesl o

\ay "bi 9 70 0 2 0)lols (09 9 Comun 090

Syge KT L5 Gy 5 (Sbjilis Jsene slojs
355y Jalos L ERYAG 3 51 olicul damlio ) 0,5
Bl 3 i S8 gezmes 2l sl i (Jgens
s (wled 4 5l pae g pY el sbml pae ( (Sorus
3 5 3 1o a5 pe o Fogll s s sl 5 ol
9 (V¥ Dasboe 550 b B3 plSn 5o 52l jlews 90
Ul pas g oliws ()15 Cwad (ozmen (onlee b 5
Mg 5 iz 23l o e e Sl 3
oolitul el g pILT pangi sl glagliio bl sl
(V)ogds
(POO/3M,ESPE-USA) lshles s b (gl jpmels
shls a5 Wleads Boee (Sipilais 4 a5 el Jlo i
$lo il 5 55 5 O 31 ez AL e ool
Sl ghls olge ol fioren (YY-YF)ogd o oS solssl
G b Glecejeals I i pln VoS 0 (K
P [N NN R UCWVERNNI
o 4 b w8659 wl | Saie Cul (Sas (YO)A5,ls
o5 Ll Seldgpane Sleogas Lo 4 iolyshle slaersy
Sleogar 5 Glizxe gbolae ;o0 caslio plgs (V)L
ol Sl aler T e 5 o vl
0o 0S5 e 2l el 51TV )aSkoe Cojenals
S 5 Cadgime 5 s Smblsoly (O] (peisshdl s
Gl s e 4 (THaboe SIS0, armis o
S8 Y Y odle 4 s oolaul LB elad slalass
15 Sl Jlo,65 0 6oL Canl 51 o2 acy j9.0lS (l (yolo
XDl spame CojpeelS 5 (] K8 Fes
Ny So @b 5l Olshle G b CajeelS Gali e b
locans ol ob 3 45 spbe ol salS 5]
S5 slize 5 43S 5 dle pad b o o
o b3 n S5 355 gl o JsSle L 1, iVl
il a3y KA b skl e b 4l ot Sl
5 855 o il 1, L 35 ) w3550n 55 S
G glond Glaaisgy ol 5l 5L ez JialS b (sog0> b

232 By et oy = Giblagy lass 5 (K iyl KA s



e 01398l it b 90lS (SRS 31y il oSl (gusy VY FE

oolazwl Lu 9 KW oA.JLo P90 ).QJ‘)J sw‘fj)s...n SeS L

VooOae 4 e g 2D B3 el T9a e Gl
i 92509) Gealyy S8 ) aw ol ploxl )05 el
Geb lsn wdle bz b g o, LIS, P90 (3M-ESPE-USA)
455 Al Ve Sl 4 g Al S olijle Al LS jenwe
CieeelS paol g peln Gl eslatul Gl am a8
Glls a5 Sodl Wse U3ls s P90 (3M-ESPE/USA)
30 g 00 00,88 HewdlaS L g 8,5 1,8 g 0,0 lad o5lall
Siy965 9 855 )18 Cajgals o lee ¥ el )| B al> o g0
plril 4l ¥r Gae 4 g Cojeels Skl zolaw ples
¥ ol Gl Cueals ShyeS sl 288
y Olgshe Foo e ool L Demi(Kerr- USA) 5.5
A oolawl agl oo Goe 4 g a0 e gl

9o wlie o2 E2 B4 looy S ) lp ey b9,
i pll Szl wldos a5 05 500 095 52

Sl S5 0 5t cou ous solel (ladiges upns
Sosb 2 95585 113 (ol - oB9) USolga s elfins b
Oley a4l Yoo ol ile ax 0 0 gles jo 4l Y. as
ool I3 ol 3 il az 10 00 sles ;o asl Yo 4 ol
B 5o g ST 50 S8 5l ey Bisad s (V0o
Vogblie Oipe 4 (Oln —oly) (hp oiws ogats
Loyse ¥V aiged p2 5l el 5 (nlidy 9 Ao )05 (55 (5 e ke
Y ablio 5 alaS o ol smy bobnl e oo ¥ calies
5 ol olyed 4 e Sleslalul bsael cass 4 (5 e Lo
- SS white (++A) oubodl jsiis 558 5l el b Iga
S0 b ol sols ol Cojemsls - olais Jold ax o (5 ]
plao b b 55 el JS5 & (55 oo K2 alao Sl
Al s 4 g e e Gl

SD Mechatronik = oKiws  lawy  ladiged
4835 ;0 e e U asg Cepw L (MTD-500- Germany)
(VY00 oloy) St b ad 5 )18 JauiS (69,8 S

@S SPSS l38ls 5 51 soliiul b ool cows 4y slaools

che g b el 5 4525 ANOVA (g)ll (5051 5 VF

\ay "bi 9 70 0 2 0)lols (09 9 Comun 090

055 Sisiead sl o IY Jsass Jsloma yo inlesl 5l 3
ReCCR S

Feasg o a1 leglais ol ol zolaw ad s
Syas et b (L)1 -D&Z) iy b coslodl Sys Lasgs
B ol osls (b s Job seoe s3lse 9 JliolST whaw 2
Sbul esye Cws g e JISd 5 JBL gl ¥
Loy olad jsb a4 ood sbml gobaw e (Y FFlags
e (Solus 09,5 50 4 Bolar slasl Jgu l oolail
9 bl jeiad 553 leslatul bog 5 S5 po g Wk
ok T pse 5 ) (e L Jlé> (SS white-/ USA)
Gdaz 58 om0 o oll il a4 g (YONP)al ol
Sslae Olyan (sogae oylgss o il 5 aledl 51y g ol colal
2 e peseg,S e b plais b jme g iy >
.3 ealawl (Fotona, Fidelis plus I11- Slovenia) Er:YAG
Gloe g axs sy osliinl 9550 (S8 oyl
G35l s Ve IS sl YA ge Jsb 90wy
o 5 diged o 5l g e ke T aloli b g Jg5 o VY-
o 9 (VANF)os las (SP: Short- Pulse mode)
Sl oid b ooy Do g .09 R14-C-1161 oolacwl )50
@l bz bahe 5 (Mo 4l 8 0,8 10 Iy
a5 ah Cds g b bl lse g ands o ) L A ol
g 2l QLo j5d 558 095 g9 0 0 Sl e ol
b Lo 4y dgaze il 5

oS (2605 09,5 125 99 &y (LS pobo 09,5 &
09,5 rj % 9 b oslitul Szl jleg )8 5 Sy 3 oS wak
2l o5 o3 1= gl j5d) s plnl Sil lelos oo
(B4=gl o9 58 E3=¢l L 5,8 E2=

Scotchbond < ,and w51 EL g E3 09,5 5 o
O g S oolatwl a4l Yo e 4 etchant (3M-USA)
GO 4 dd Sz dsl 0 vgus g g 4l Ve Do
il g yesly 3 eoliial e wgis St kS as
Geb a2l n5 Ojge 4 g alin baog S5 (sled sln

aili V0 S 4y oy oy alad g5, 4l Leall g

O3 (Bgo vl Sloyo o (Sl wloss g Sy ,aglc HESRIN



SARAIN

OyKen 5 ooblS il Lo e

e a5 (E2) gl 51 oolial (y30 ) 08,5 5o il plSioeial
Sy o sine LT o Sslis a5 caul YV/YOEY/OY Mpa
(V Jsoz) (p=+/YY)

Py Saeg sl 2y 0wk bl Jore (o) n b
el Gl A Djge @ CeSh gy a5 W akie
g bl cuSs Jlglyd g ol 0ogs guipol 45 5l Laeg S
ST ANOVA (sl (501 851 e i & 52055
Olis Cilises (glo 0,8 (o CunSld g8 50 g loine o)Ll
(Y Jgoz) (p=+/ATD) olw

£5 ek AD a8 5 s g oD 5l S S0 sme
Py Saag il p 0 b ldigel CwSl e g
S0 plp Voo SleaS,5 L (ZTX-3E,Zhejiang- China)
UB; )‘)5 [Cadbd
Aol s 5l ol gl ools lns Glymuil 5 (peSils
4 ols olas ANOVA (ygejl 5l oolinul b oeaS5, iy
QG ))3 La oy oolol 05; o A.;L» rnlS:;L.....;\ u‘r—“ u;)...m...n
e ryteS 5 YYOIEY/YY.Mpa jlaie 4 (E3) &l ol yon

Lo s alizen (5o 09,5 1 JCublKe vy (o285 50, 0l plSisl o)lma ) g

(Min) porie (MaXx) s S'lo S Syl (Mpa) (pSils slaxi a3l
\#IPY Y#IfY \WAYS YY/-Y Y El
V0/+ 4 YO/NY YOV YV/YO Y- E2
\O/IPY YAIYA AR YY/04 Y- E3
\EIYY Y4a/a) YIVY Yy/va \ E4

il iz (lo 05, 5 ladisal S 55 (sl P mie Y Jyur
Egoxo bl 9095 92309 e
(dwoyo)  olaxs (woyd) olaxi  (dwoyd) olowi  (dwoyd) olaws 09,5
Nee) ¥ ) v ) Y A) \# El
(Yee) Y& Aoy Y () ¥ Vo) Vo E2
(Yee)o Yo ) ¥ ) Ad) Y E3
)y ) ¥ () ¥ A) V¢ E4

ailgd oo 5 5l oolaswl aSwsols lid 5 ails 5 (sleeg,S
Lo a4y (o885, &b plSoninl O,08 als b aolidl cely
Gl @ Cajamals wil alouinl ol Won o Visuri (YY)ogl
5Vl catin Syge a0 |y ENYAG (5 L oo eolel
sl 1) el ol Judo g ai0,S ol 5,8 b ooads solel o
35lg co 3 b oo oolel glaw «is S oyl g axiuls 5
C‘ M‘ L odds oalel C}Ja»: A Sl (G i (S0 6‘5“7“‘

wles sl (st (o Cigdd eizen 5 axil atils

\ay "bi 9 70 0 2 0)lols (09 9 Comun 090

2 Gl gme gyl BB as sl lis SeiS anlllas

559 b oo solel sl sladiges ciniS 5, 3l plSoeia!
0l e Ghhshle e b CajspelS L oS ERYAG 5
gunod Sldllae > b mls (pl a5 5l 042y oy
Sl s L a5 J 0 (MFRFVIDLEL
o8 o Trajtenberg ) )Kea 4 Van meerbeek
Sl e 5 Delfino 5 ,Ken 4 Gurgan
sladlas o ol Kan ¢ Firat  axJl (Y- XP-F1)o 0
;o Pulse duration 4, ausly Jole |, o285, ol plSoeial

232 By et oy = Giblagy lass 5 (K iyl KA s



e 039l et b 0lS (SRS 31y il ol (gusy VYV FED

Sl (3l 5 alews 4 (oliee sloygiie Sy Ladiges
o 1y ol oSl 53, ln Slarome S5 g, cal b o
OAYYAY) 0 ol Gl CypyaS

ladigai gl oolal 5 0jh> agd SIS ) b
Lol gl cons oolel cladigas Cymt (5p8 5 ERYAG 5))
Jds 4 wilgice ol ol Yool azs ovnlin sasis
boglae il cpl a5 aBl skl gpeol 51 oslal
ool plKin wlosls las a5 canl L3 Slalllas slaazily
Wb sl jo DS pis Jlasl O, L oleg el
(YFXP) 0,105 0529 5,8 5 55 w00l dgs sladiges

Silwoslel g5 90 o 0 aS ol las adlllas ol @l
Oy Cajgels 5 Saail oszg by 58 Ly 5l Lboyis
5992 g3 BB sl (V=YY Mpa) a3V b plSoxinl 3o
558 9 05 polie &S waz e (YY)EBIS 3525 (Soirnsr
AiS edalive (g,lo gime wiglas

Slalllas b Jyoms jsb & Gliis 4 (Soinz CodS
Sl il et 398 se oy S plSoial S Lo
Al ploiul slocus slacasgaze » alé gl Al
L ol Jlo o &5 Col 4l anng ARy (SIS
Ot b aS 09l oo plal coien BB g 8t sla g,
plxl iSzeS wled zobw (55,7 Nk slag
BUNIPS G S USRI PR L 500 CW SR ) 7A) i Y Wi
Sl 2D @byl Gl SIS Glees
5 Szs8 (g Sbplaslel DT blie 5l asbioe (some s
(Y V)asl oo alises Slge

Sl alSoil ces plowl gl baiges gjluoslel (sl
Sz G in a i ol bl | beaiges (L2055
2 el S8 458 SeS ) b g 00,5 has
6oL olaws aslys o bdiges ags Saxie J>lpe (pl 5]
IS GbeaSs anS sbmyl gesl 5l b clacaSs
b5 S ol Glpme Jds 4 (alve slodisai 1o (505
Sl g 00,8 S pete 1) eyl ol (nl Wigd oo oo
5 ol S 4 0l (oS L (slag s b Suaibs g9,

\ay "bi 9 70 0 2 0)lols (09 9 Comun 090

(FV)AS sbml 1y 6550 b Wlgs oo yasly <l ol 45 s
Szl Bl Sl Slalllas 5| o 5o 2 LS eos 4
oolainl s ouls ooyl Cogis Jlis a1, S and ol b
s b (SlSe K8V i) eilel S il 3,8 s 3
(Laser etching ,;J Sl 5loasay cpl was oo |y 5500l
plas )0 gaog0 ol (Js (VVFY-FF)oss o oasl effect)
o0 G535 axdllae ;3 LIS red 4y canl 00t 036 Slalllas
90 50 g oad oolaiwl Zl Gl il I a5 g9 L
B alie )50 Szl gt 5 b e absiye 05,505
A saslie gl e (g Lol glis a5 b 8

Aol 5 b ol aolel (glaaiges jo a5 Sldllae 4o
Iy Wb alorwl cpl Juds ings ools las (6,568 il
Goob @ ailos S Ly glais slbcdl jo cud olml Sl o
5 (Melting) yos ©gd Jo (Spd Ol [lo Liw oS
J5es b (Recrystallization)  sase ol ojdlins S
SasS aile Gl Sluls b aS s9d oo sasie slaasys,
SooS slaleiil s ) Olis ol 4 wigd e abls]
bl (FYXVFFOFVIail oo Lie mhw (5o,
45 o9d g0 Sl i (xla s O bl s & S8
Al s aadS Cdl 5l S SNl Susls
Ol oo Lol b Sgp Sy el g 05 o
Szt 9o 4 (FAss 00 I 5 (Gare 552 55 18 5
Wil oo chrs S5 L 5l g s 530 b oo eolel el
s e I sz g osdiee onieS (I sz
Sl Gl C8L (59, Hid Ll 09l oo S (Y )og oo
EF SLS 5 S5 5 05 o oo | Slid S
Feolie ol a4 Cad &5 weo e
Joo | Siml Jee cad (Ses 5 (FYFFFAL - )asl o
o3 B JLss 4 ead sl (535)58 909,50 9 WS Ol
25 S S5 LA o)l geS egisen 5 phite sles
GG ol 5o 0ad 0l &)l as j0 g (rdaw g (b
Gl s ik Jele Wl oo oSl olpea 5
XQAEAR AR P AR S PAR AL R FgE ICOUWES

O3 (Bgo vl Sloyo o (Sl wloss g Sy ,aglc HESRIN



BAYYY

OyKen 5 ooblS il Lo e

oelple (Y)aws co ials 799 Jlade 4 1) olail 098 o
05,5 Iy G2l Glyshews Cujgals )0 gz le Gilla ol5ee
rge b e 2y SlaaenlS sblze s 5l (Yol
@ olgies (M St e b oo joualS 40 s ()] ok
pac 5 S Coll> g ol Cda (V) ka8 lS e
e g (Y900 o)lal sl 4 Cas Conles
ol alie LYs 4 (FAYAXEYP0A0) oo Sldlas
o oolatial (bl (e b CojgalS 1 3o

oeolaiul pae G5 adlhae slacuogase
Wb S @By e el 3 (P98Il g8y S
il e

loleiiin 9 (6 15 Az

S el (lSilel addlls (l slacysgazs ax i |
Lggllbolen 55L 9,50 b Al5 by, Ol on lne 595 2
Dolis slml e ohshle e b CujeelS Lol o
Sy 32,10 (L2AS 5 Wb plottul &)08 )3 (6 )lo e
23 ilizte slauils 8 5 (6551 5l um Dl j0 09 o
5 ) b ol Ol b Lad 0ad ool i ags o
Ol po y Sheogas plo g by sl plodul Jio 558
g S, Sllas Ly 4o

&l wlew

YEV) b oled 4 Sliisd b et allie oyl
g Oladass Cogles ojem 5l wls o p3Y B ain g ol oo
B 5l eizmen g azsg (elaBl s 4 oliils (5l
ol @bl el g ajd a5 (pads oloy b (eaipe il
aled [,Sas s\ F ouge | adllae

References:

1- Heymann HO, Swift EJ, Ritter AV. Art and science

Mosby; 2012.p. 245-79.

\ay "bi 9 70 0 2 0)lols (09 9 Comun 090

Szl lp Sslite llg (Dl IS5 @l s,
bl cauSasg wly o 50 (YF.F.) self-etch slag, j20l
sl aalllas ol 5 Jol>

i S ygo 4 35S anlllas o ond ssmlive ConS £33
e (pl a5 35 52300l g5 5l (aline sloog S (ooled sln
S 0 yhe s ST A5 Wil ged5e (nl Wk Wls o
(PEODDFIIRS soi i |y e ol Jsb 45 Loyl
(FFXY XN )gnod Slalllas 5y b asllas ol gl uiman
Slold oy p LLOAYA) s JSlgeen Sladllas S0 b g
5 23995 CeaS SlolE (ol Glaog )T 0 Sl g9
Slaos,S 5 s G5 ,5) Balosle] (slaeg,S s bkise
a5 545 lo dre glel pas 5l andl as 54 5,8 b osas solel
ghe s placls s S5 Gld 32y Jdo 4 ol (e
oy d 5l eolaial s al olie ead eobel
s, EEYAG 3 il eizmen (00 Y-1201 )35
Sbrl g bis 5 gle (b slaces] S5LT wilgi oo Lo
1y ) e b oy bl > a5 Wil 65, oS
Oty Sasl (g cand Sl G onlply il sl
Slaadly ol VA, pd ol Sas Sl Crond o
OASY DAY )ams 3 5t co | cunSss g9 Wil oo

o5 0 oolil ol ysha ot b S seaelS 5l anllas ol o
cole bSuSs )l oM ,Ste sl glyl b anglio o
Ol oy oo BLEL (liee R0l jolaie 4 (5 S0
G sl pegise plee 4 sk g 3900 eolinul
4 OlaeSt G 2381y Sl yegige 95 Cnl (YT VA (oo
oailB¥l plaie 4 pluSglow 9 (o> LB oaials lgie
$aS fgamme ;0 A4S Cawl oad sbml Sugdg e Cools

of operative dentistry. 6th ed. St. Louise Missouri:

232 By et oy = Giblagy lass 5 (K iyl KA s



e 0398l et b 90lS (SRS 31y il ol (gusy VYV A

2- Summitt JB, Robbins JW, Hilton TJ, Schwartz RS, Santos JD. Fundamentals of operative dentistry: a
contemporary approach. 3th ed. New Malden: Quintessence Publishing Co; 2006.p. 183-211.

3- Sakaguchi RL, Powers JM. Craig's restorative dental materials. 13 Th ed. St Louis Missouri: Mosby
Elsevier Co; 2012.p. 241-8.

4- Frankenberger R, Kramer N, Petscheit A. Fatigue behavior of different dentin adhesive. Clin Oral Invest
1999; 3(1): 11-14.

5- Convissar RA. Principle and practice of Laser Dentistry. St Louis Missouri: Mosby Elsevier Co; 2011.p.
181-90.

6- Delfino CS, Souza- Zaroni WC, Corona SA, Pecora JD, Palma- Dibb RG. Effect of Er:YAG laser energy on
the morphology of enamel/ adhesive system interface. App Surg Sci 2006; 252(24): 8476-81.

7- Lee BS, Lin PY, Chen MH, Hsieh TT, Lin CP, Lai JY, Lan WH. Tensile bond strength of Er, Cr:YSGG
laser- irradiated human dentin and analysis of dentin-resin interface. Dent Mater 2007; 23(5): 570-78.

8- Amid R. Laser in clinical dentistry. Tehran: Shayan Nemodar Co; 26-29 .[Persian]

9- de Souza AE, Corona SA, Dibb RG, Borsatto MC, Pecora JD. Influence of Er:YAG laser on tensile bond
strength of a self- etching system and a flowable resin in different dentin depths. J Dent 2004; 32(4): 26-275.

10- Liberman R, Segal TH, Nordenberg D, Serebro LI. Adhesion of composite materials to enamel: Comparison
between the use of acids lasing as pretreatment. Laser Surg Med 1984; 4(4): 232-37.

11- Keller U, Hibst R. Experimental studies of the application of the Er:YAG laser on dental hard substances: II.
Light Microscopic and SEM investigations. Laser Surg Med 1989; 9(4): 345-51.

12- Burkers EJ, Hoke J, Gomes E, Wolbarsht M. Wet versus dry enamel ablation by Er:YAG laser. J Prosthet
Dent 1992; 67(6): 847-51.

13- Wigdor H, Abt E, Ashrafi S, Walsh JT. The effect of laser on dental hard tissue. J Am Dent Associ 1993;
124(2): 65-70.

14- Visuri SR, Walsh JT, Wigdor H. Erbium laser ablation of dental hard tissue: effect of water cooling. Laser
Surg Med 1996; 18(3): 294-300.

15- Hossain M, Nakamura Y, Yamada Y, Kimura Y, Nakamura G, Matsumoto K. Ablation depths and
morphological changes in human enamel and dentin after Er:YAG laser irradiation with or without water mist. J
Clin laser Med Sur 1999; 17(3): 105-9.

16- Moretto SG, Azambuja NJ, Arana chavez VE, Reis AF, Giannini M, eduarddo CP, De Freitas PM. Effects
of ultramorphologycal change on adhesion to lased dentin- scanning electron microscopy and transmission
electron microscopy analysis. Microsc Res Tech 2010; 74(8): 720-26.

17- Aoki A, Ishikawa I, Yamada T, Otsuki M, Watanabe H, Tagami J, et al. Comparison between Er:YAG laser and

conventional technique for root caries treatment in vitro. J Dent Res 1998; 77(6): 1404-14.

VY LT 5 pt0 oo yle 05loit 093 g Comns 8590 33 (B9 e (il 30 m (Sl lous g (S 3y gkt SIRLSID il



SARAR! olyes g Bl 310 Lo yule

18- De Munck J, Van Meerbeek B, Yudhira R, Lambrechts P, Vanherle G. Microtensile bond strength of two
erbium: YAG laser vs. bur- cut enamel and dentin. Euro J Oral Sci 2002; 110(4): 322-29.

19- de Oliverra MT, de Freitas PM, de Paula Eduardo C, Ambrosano GM, Giannini M. Influence of di- amond
sono- abrasion, air — abrasion and Er:YAG laser irradiation on bonding of different adhesive systems to dentin.
Euro J Oral Sci 2007; 1(3): 158-66.

20- Mm J, Nk B, A P. Minimal intervention dentistry - a new frontier in clinical dentistry. J Clin Diagn Res 2014;
8(7): ZE04-8.

21- de Amaral FL,Colucci V, de Souza- Gabriel AE, Chinelatti MA, Palma- Dibb RG, Corona SA. Adhesion to
Er:YAG laser- prepared dentin after long- tem water storage and thermo cycling. Oper Dent 2008; 33(1): 51-58.

22- Ernest CP, Meyer GR, Klocker K, Willershausen B. Determination of polymerization shrinkage stress by
means of a photo elastic investigation. Dent Mater J 2004; 20(4): 313-21.

23- Bouillaguet S, Gamba J, Forchelet J, Krejci |, Wataha JC. Dynamic of compasite polymerization mediates the
development of cuspal strain. Dent Mater J 2006; 22(10): 896-902.

24- llie N, Jelen E, Clementino- Luedemann T, Hickel R. Low-shrinkage composite for dental application. Dent
Mater J 2007; 26(2): 149-55.

25- Pain WM, Fleming GJ, Burke FJ, Marquis PM, Pandall RC. The Influence of short and medium-term water
immersion on the hydrolytic stability of novel Low- shrink dental composites. Dent Mater J 2005; 21(9): 852-63.

26- Burgers R, Schneider- Brachet W, Hahnel S, Rosentritt M, Handel G. Streptococcal adhesion to novel low-
shrink silorane- based restorative. Dent Mater 2009; 25(2): 269-75.

27- Furuse AY, Gordon K, Rodrigues FP; Silikas N, Watts DC. Color- stability and gloss- retention of silorane
and dimethacrylalate composite with accelerated aging. J Dent 2008; 36(11): 945-52.

28- Zimmerli B, Strub M, Jeger F, Stadler O, Lussi A: Composite Materials: Composition, properties and clinical
applications. Schweiz Monatsschr Zahnmed 2010; 120(11): 972-79.

29- Lien W, Vandewalle KS. Physical properties of a new silorane- base restorative system. Dent Mater 2010;
26(4): 337-44.

30- Delfino CS, Souza Zaroni WC, Corona SA, Palma Dibb RG. Microtensile bond strength of composite resin
to human enamel prepared using erbium: yttrium aluminum garnet laser. J Biomed Mater Res 2007; 80(2):
475-9.

31- Kameyama A, Kato J, Aizawa K, Suemori T, Nakazawa Y, Ogata T, Hirai Y. Tensile bond strength of one-
step self-etch adhesives to Er:YAG laser-irradiated and non-irradiated enamel. Dent Mater J 2008; 27(3): 386-91.

32- Firat E, Gurgan S, Gutknecht N. Microtensile bond strength of an etch- and rinse adhesive enamel and dentin

after Er:YAG laser pretreatment with different pulse durations. Laser Med Sci 2012; 27(1): 15-21.

VY LT 5 pt0 oo yle 05loit 093 g Comns 8590 339 (B9 e (il 30 —m (Sl lous g (S 3y gl SIRGSID il


http://www.ncbi.nlm.nih.gov/pubmed?term=Mm%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25177659
http://www.ncbi.nlm.nih.gov/pubmed?term=Nk%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25177659
http://www.ncbi.nlm.nih.gov/pubmed?term=A%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25177659
http://www.ncbi.nlm.nih.gov/pubmed/25177659
http://www.ncbi.nlm.nih.gov/pubmed?term=Kameyama%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18717166
http://www.ncbi.nlm.nih.gov/pubmed?term=Kato%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18717166
http://www.ncbi.nlm.nih.gov/pubmed?term=Aizawa%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18717166
http://www.ncbi.nlm.nih.gov/pubmed?term=Suemori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18717166
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakazawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18717166
http://www.ncbi.nlm.nih.gov/pubmed?term=Ogata%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18717166
http://www.ncbi.nlm.nih.gov/pubmed?term=Hirai%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18717166
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atsushi+Kameyema+et+al.+tensile+bond+strength+of+one+step+self-+etch+adhesive+to+Er%3AYAG+laser-+irradiated+and+non+irradiated+enamel.+Dent+Mater+J.+2008%3B+27%283%29%3A+386-391.

e gl (e b o gpolS (LS 3 5 il pSomin! (quny 2 VY -

33- Rocha Gomes Torres C, Caneppele TM, Del Moral de Lazari R, Ribeiro CF, Borges AB. Effect of dental
surface treatment with Nd:YAG and Er:YAG lasers on bond strength of resin composite to recently bleached
enamel. Lasers Med Sci 2012; 27(4): 755-60.

34- Souza- Zaroni WC, Chinelatti MA, Delfino CS, Pecora JD, Palma-Dibb RG, Corona SAM. Adhesion of a
self etching system to dental substrate prepared by Er:YAG laser or Air abrasion. J Biomed Mater Res Part B:
App Biomater 2008; 86(2): 321-9.

35- Bader C, Krejci I. Marginal quality in enamel and dentin after preparation and finishing with an Er:YAG
laser. Am J Dent 2006; 19(6): 337-42.

36- Van Meerbeek B, De Munck J, Mattar D, Van Landuyt K, Lambrechts P. Microtensile bond strength of an
etch & rins and self etch adhesive to enamel and dentin as a function of surface treatment. Oper Dent 2003;
208(5): 647-60.

37- Cardoso MV, Coutinho E, Ermis RB, Poitevin A, Van landuyt K, De Munck J, et al. Influence of
Er:YSGG laser treatment on the micro tensile bond strength of adhesives to dentin. J Adhesive Dent 2008;
10(1): 25-33.

38- Bertand MF, Semez GF, Leforestier E, Muller- Bolla'M, Nammours S, Rocca JP. Er:YAG laser cavity
preparation and composite resin bonding with a single- component adhesive system: Relationship between shear
bond strength and micro leakage. Laser Surg Med 2006; 38(6): 615-23.

39- Trajtenberg CP, Pereira PN, Power JM. Resin bond strength and micro morphology of human teeth prepared
with an erbium: YAG laser. Am J Dent 2004; 17(5): 331-6.

40- Gurgun S, Aplassplan T, Kiremitci A, Cakir FY, Yazici E, Gorucu J. Effect of different adhesive system and
laser treatment on the shear bond strength of bleached enamel. J Dent 2009; 37(7): 527-34.

41- Van Meerbeek B, De Munck J, Yashida Y, Inoue S, Vargas M, Vijiay P et al. Buonocore memorial lecture.
Adhesive to enamel.and dentin: current status and challenges. Oper Dent 2003; 28(3): 215-35.

42- Visuri SR, Gilbert JL, Wright DD, Wigdor HA, Walsh JT. Shear strength of composite Bonded to Er:YAG
laser- prepared Dentin. J Dent Rest 1996; 75(1): 599-605.

43- Attrill DC, Farrar SR, King TA, Dickinson MR, Davis RM, Blinkorn AS. Er:YAG laser etching of dental
enamel as an alternative to acid etching. Laser Med Sci 2000; 15(3): 154-61.

44- Martinez-Insua A, Da Silva Dominguez L, Rivera FG, Santana — Penin UA. Differences in bonding to acid-
etched or Er:YAG laser treated enamel and dentin surfaces. J Prosthet Dent 2000; 84(3): 280-88.

45- Esteves Olivera M, Zezell DM, Apel C, Turbino ML, Aranha AC, Eduardo Cde P, et al. Bond strength of
self- etching primer to bur cut, Er, Cr: YSGG and Er:YAG laser dental surfaces. Photo Med Laser Surg 2007;
25(5): 373-80.

WAY LT 5 0 o3z 0)lod 093 9 Comuss 090 531 eBgehed g il yo — iy lons 3 Kby Myl R LDAL


http://www.ncbi.nlm.nih.gov/pubmed?term=Rocha%20Gomes%20Torres%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21800154
http://www.ncbi.nlm.nih.gov/pubmed?term=Caneppele%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=21800154
http://www.ncbi.nlm.nih.gov/pubmed?term=Del%20Moral%20de%20Lazari%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21800154
http://www.ncbi.nlm.nih.gov/pubmed?term=Ribeiro%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=21800154
http://www.ncbi.nlm.nih.gov/pubmed?term=Borges%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=21800154
http://www.ncbi.nlm.nih.gov/pubmed/21800154

SAA R olyes g Bl 310 Lo yule

46- Tachibana A, Marques MM, Soler JM, Matos AB. Erbium, chromium: yttrium scandium gallium garnet laser
for caries removal: Influence on binding of a self- etching adhesive system. Laser Med Sci 2008; 23(4): 453-41.

47- Ceballo L, Toledano M, Osorio R, Tay FR, Marshall GW. Bonding to Er:YAG laser treated dentin. J Dent
Res 2002; 81(2): 119-22.

48- Corona SA, de Souza AE, Chinelatti MA, Borsatto MC, Pecora JD, Palma- Dibb RG. Effect of energy and
pulse repetition rate of Er:YAG laser on dentin ablation ability and morphological analysis of the laser- irradiated
substrate. Photo Med Laser Surg 2007; 25(1): 26-33.

49- Chimello- Sousa DT, de Souza AE, Chinelatti MA, Pecora JD, Palma- Dibb RG, Corona SA. Influence of
Er:YAG laser irradiation distance on the bond strength of a restorative system to enamel. J Dent 2006; 34(3):
245-51.

50- Eguro T, Maeda T, Tanabe M, Otsuki M, Tanaka H. Adhesion of compasite resin to enamel irradiated by the
Er:YAG laser: Application of the ultrasonic scaler on irradiated surface: Laser Surg Med 2001; 28(4): 365-70.
51- Frentzen M, Koort HJ. The effect of Er:YAG laser irradiation on enamel and dentin. J Dent research 1992;

71: 571-77.

52- Olsen ME, Bishara SE, Damon P, Jakepsen JR. Evaluation of scotch bond multipurpose and maleic acid as
alternative methods of bonding orthodontic brackets. Am J Orthodontic Dent Orthop 1997; 111(5): 498-501.
53- Carvalho RM, Santiago SL, Fernandes CA, Suh-Bl, Pashly DH. Effects of prism orientation on tensile

strength of enamel. J Adhesive Dent 2000; 2(4): 251-57.

54- Sano H, Shono T, Shono H, Takatsu T, Ciucchi B, Carvalho R, et al. Relationship between surface area for
adhesion and tensile bond strength- evaluation of a micro-tensile bond test. Dent Mater 1994; 10(4): 236-240.
55- Rolla JN, Mota EG, Oshima HM, Junior LH, Spohr AM. Nd: YAG laser influence on micro tensile bond

strength of different adhesive systems for human dentin. Photo Med Surg 2006; 24(6): 730-734.

56- Asaka Y, Miyazaki M, Takamizawa T, Tsubota K, Moore BK. Influence of delayed placement of composite
over cured adhesives on dentin bond strength of single application self-etch systems. Oper Dent 2006; 31(1):
18-24.

57- Kataumi M, Nakajima M, Yamada T, Tagami J. Tensile bond strength and SEM evaluation of Er:YAG laser
irradiated dentin using dentin adhesive. Dent Mater J 1998; 17(12): 125-38.

58- Cabrera E, Macorra JC. Microtensile bond strength distributions of three composite materials with different
polymerization shrinkages bonded to dentin. J Adhesive Dent 2011; 13(1): 39-48.

59- Boushell LW, Gets G, Swift EJ JR, Walter R. Bond strengths of a silorane composite to various substrates.
Am J Dent 2011, 24(2): 93-96.

VY LT 5 pt0 oo yle 05loit 093 g Comns 8590 339 (B9 e (il 30 —m (Sl lous g (S 3y gl SIRGSID il



e 199l s (et s g 50l el 315 Wil oSl (a2 VYYYE

Investigating Micro-Tensile Bond Strength of Silorane Based Composite in
Enamel Surfaces Prepared by Er:YAG Laser vs. Bur-Cut

Daneshkazemi AR(DDS,MS)", Modaber M(DDS,MS)?, Davari AR(DDS,MS)°, Ravai S(DDS)

1Department of Operative Dentistry, Social Determinants of Oral Health Resarch Center, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran
2‘:”Department of Operative Dentistry, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Received: 20 Oct 2013 Accepted: 6 Mar 2014
Abstract

Introduction: Recently, Er:YAG laser has been used for tooth preparations and silorane-based composites
have been introduced to dentistry, though investigating this type of compaosites has received scant attention.
Therefore, the aim of this study was to compare microtensile bond strength (MTBS) of silorane- based
composite (Filtek P90 3M/USA) to enamel sufaces, prepared by Er:YAG laser irradiation versus bur cut.

Methods:Same sized cavities were prepared by ER:YAG laser and bur on the enamel of 20 extracted teeth
which were randomly divided into 4 groups:E; laser + acid etching, E,: laser, Es: bur + acid etching, E,: bur.
Then primer, adhesive and P60 resin composite were utilized according to the manufacturer instructions.

1 ™2 slices in each

1mm/mint

After thermocycling, 20 samples were created in the form of an hour glass model with
group, and were tested by SD Mechatronic MTD 500 (Germany) machine with cross head speed of ()
create the fracture. The failure mode was assessed under stereomicroscope (ZTX-3E, Zhejiang/China), and
the study data were analysed by ANOVA test.

Results: The study results revealed that highest and lowest microtensile bond strength belonged to E3 and
E2 group respectively. No significant differences were observed between the tested groups(p= 0.213).
Highest and lowest modes of failure were adhesive and cohesive respectively. ANOVA results did not
demonstrate any significant.differences between groups(p=0.845).

Conclusion: Laser-prepared or bur-prepared cavities with or without etching and silorane based composite

could not significantly affect MTBS in order to enamel.

Keywords: Bur; Er:YAG Laser; Silonan Based Composite; MTBS
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