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Comparison of the resin cement bond strength to an indirect composite treated by Er; YAG laser
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Background and Aims: Indirect composites are designed to overcome the shortcomings of direct composites such as
polymerization shrinkage and low degree of conversion. But, good adhesion of resin cements to indirect composites is
still difficult. This research was designed to assess the effect of different powers of Er;YAG laser compared with
sandblasting. On the micro tensil bond strength of resin cement to indirect composites.

Materials and Methods: Specimens were prepred using dental resin composite (Gradia GC) and metallic mold
(15%5%x5 mm) and were cured according to the manufacturer’s instructions. 24 blocks were prepared and randomly
divided into 12 groups. Gl:no treatment (as control), G 2-6: Er; YAG laser irradiation (2, 3, 4, 5, 6 Watt), G7:
sandblast. Two composite blocks were bonded to each other with Panavia F.2. resin cement. The cylindrical sections
with dimensions of | mm were tested in a microtensile bond strength tester device using 0.5 mm/min speed until
fracture points. Data were analyzed using 2-way ANOVA and T-test.

Results: Interaction between lasers irradiation and sandblast treatments were significant (P<0.05). Thus, T-test was
used for comparing laser groups. T-test showed that when using laser with energies less than 150 mJ, there was no
significant difference (P>0.05) whether samples were sandblasted or not. Samples which received 300 mJ of laser
showed lower bond strength compared with no laser treatment. Other groups showed no significant difference (P>0.05).
Conclusion: It seems that application of sandblast with proper variables, is a good way to improve bond strength.
Laser application had no influence in improving the bond strength between the indirect composite and resin cement.

Key Words: Indirect composite, Er;YAG laser, Bond strength
Journal of Dental Medicine-Tehran University of Medical Sciences 2014;27(1):31-6

P (SB35 kS —igled bld =gy plal e =5 1 SLES 1 ghue A5 t
nazaningarshasb@yahoo.com :s zSIl slis -AVVYY-2QVF :ils
)



https://jdm.tums.ac.ir/article-1-5127-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-18 ]

hSad g olj e 0ygai0 15> - ERYAG 3 slo g5 b oss odlel abitane b CojonelS b 05y olows b plSotin] dunlio

LXVCES

ot @ s 420 5 Oelinerly ALEI e e Slacyjonls (sacadgizne e sl I )3 el b Slacajpels 1AM g Ao
s (ol b siloodlel 3l gy sy Gimgl ol ol Jlgdd meitns i (slacyjsels 4 () (low cuslio (Stiine Jpa> Ll ulosd o
D2 St JIL ol duglie g pudins 3o Cojorels & () Glow SL plSoxinl » EBYAG 5

@ g ok g Sob YF 05 568 oijle w5, jomen i 8,5 18 (o318 Wge ) o Lie VOXOXD slol 4 Gradia GC o jgmels’ 2oy 9 (9
LEGYAG j3 Clg Y¥=¥-0-F [l 7 B Y (sloog)S g (JyS 09)5) cuwdltion 94 9 )3 GG (g ) 09)5 10855 )15 09)5 WY 3 (ol )90
o e Vol b o g 5l ol sladilgin! .ud Juate o2 4 Panavia F.2.0. 25, flew b og)S p 50 Sab 40 i cawdbisin Y 09,5 5 10,8 cdly
Gl T cos Jobs slel S L8 cuss ahi b oagdy  geile /0 Cope b iiSh, Sb ploual i oS ) e
28,8 1,8 Two-way ANOVA

(P<e/+0) 390 3 iz 005 Dot slrog,S g 55 (il Cov slwog)S oy Interaction Two-way ANOVA s plodl b &S bl 51 (a8l
asyo b plool ¢ Jo5 (duo VO+ jl aS (g3 sl 0,8 Cyguo s aS ol L T-test guls .o plowl T-test j3) (slaos,S 5l plaSya jo ool by
3 095 4 S |y (5 5cly Sl pSoxial Jg5 o ¥ S50 G S0 05,8 55 g ol ol b plSxial 3 G5lE5 o L ploel b eyt
(P>e/20) 56 pa b (o)l xe Solds baog)S plw b lis j3d il

e S plol 3gut 53 6yl 53 338 Ay el Wl Aol dgate (sl omolie dg) ccslio (slopiie b CaoMdias 38 5 G guS A

oSeple g (Sdne Sk olend (St dbol el phlo
LuST @l b Air abrasion (V&) b4 0 Susl SSE)
St > ol )5S g (V) 035 pis (e sl poies]
Sl ) (V) col pultne it oy jgelS 1y Cluogas
2050 eilions e (S1BC50lS (rdams (g3lwodlel 13 )3 318" 5
S o 4]y ilize g S gols Y lin g sl 45,5 5 )y
o9% NGYAG § EBYAG 3 b gslwodke] S wsdine 5 p
2 iy Slew b g8 Sl plSosinl i) I 4 GGyl 4wy
Sr ol R g ) (A) e plis S 08 L dwlie
05l YL slale 0 EnCr;YSGG 5 a8 amd o i lalllas
ol 11 (8) 855 e (65 b plSoxian g s gt sl
» EnYAG 5 dlize cbagly 51 awlie Gua L ey
Mo 38kl b o] dulis 5 b)) olew b o] Sl el

I I)~>|9u>|)l°

IR O¥9)
Gradia GC (Dental corp japan, A2 shade) cojswls
gaw dbml sl 9 )5 )18 (5318 Wge )3 pie e VOXOXD dlasl 4y
ool (gladinds amaw 1 Sl JBgs 5 Sk sle o Blo
¥y

B gy Olow g e o jopels
3L plSoinl ELYAG 5 qosbitas i o jorels 100519005

ANV ol 3l AVNYNR ol 2ol AY/-Y/YA 2 gug

Aolo

Pl dee 9 SpeS 5 Sl slaptae Cdyiy b
2 beojols I olitel (guj) St (Soid g SHle
slacnjy Cojoels (1Y) sl ond e (SO (lacuiy gt
o gl pn () ol g shile Cueglie Bl I g9l
Osmlizyosy (L] &S bl Sl iore joio Lol (V) dizn
Gt &S 398 o oyl db] el L] (V) Cusl 8L wc!
(V) Cuwl (sos0,7 03lo Adhesive 4 Cohesive plSocil

Slgys i)y g Canl 0bj law o3lo o> (S Slyis )
&l S slogile  logas 5 by 515 Sy e ol
ol 48 obul (8 g clad (il (38 5 )Shes o jule gle
Sl o Jb ol gl (Showg 298 o0y Culifyy a5
(V) 25 0 sdaline (glad K5y puuis 9,8 51 e

2oae Ul O ety Sal sl
5 Osliyedy OLBI Jto pulins (SlacyjoelS (lacydgaze
e Pl 4 e o Slosd (2Ll jedd 4 pegie Jra 42
@ 52y Olew quslie (Suiy Joas Lol (YF) 25500 (Sl
B e (gilwodlel L(B) canl Hlasd abiame i (slacsjomelS
Gl plyplool CaoMisiw b HF (hlo b uitue pe o jouols


https://jdm.tums.ac.ir/article-1-5127-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-18 ]

(\\""\Y’ )LQ& A D)Lw.z JY 0)9.))

olnd Sleyd ¢ ublagy Gloss 5 (S pole olKiily (S 55005 aloro

s 3 390 g (Bl by lp g ead
(Isomet, Low speed saw, Buehler, Germany)
o ges V¥ JBlis o359l cowd 4 Buaa 4 Low speed isomet
58,8 8 LidShy caws pldl gl WxIXY skl 4 plas
iS5y Bl Sl o olSis 5 e (Y JS)
aais b aads 0 jio Juo +/0 Ceyw L (Bisco, Canada Inc)

(¥ JSes) a8 5 1,5 cunks

P 3 o adiged (gled Y UKL

595 oliwd Al Ve e 4 sdijle ABK jetwd mb A
Oygo 4 g oAb dupd S'ely Y8 .0 LightStep SLI, GC Gradia
1B )5 5148 05,5 VY o dolas

A 09,8 = Cundbdiw (9 9 )3 BB (9 (G1) 2 095

Js5 e Vo e 55595 S5 ¥ 530 b (G2) Y o5

J93 ke N0+ (55l g ly ¥ )3 (b (G3) ¥ 095

Js5 e Yoo 855905 Iy ¥ 530 i (G4) F o5

J95 (ke YO+ (555 5 g 8 55 (Al (GS) D 09,8

J93 ke Yo 55l g ly 7 )3 (b (GO) & 095

(Sb) cuwdyrins (GT):Y 095

ooselw odnle  icld L Sl ongs Sb aaw
Ole oKy adb VO a4 oS Wee L)l
A by ol eaiS'Sis cov ¢ (Malek Teb , Iran)
B Sl by b
& wdaw J§ 25 Sl ol (DEKA US20D,Italy) Er;YAG
ool8,8 b plol g e due ¥ alold I 4 Non-contact < yg0
() JSs) ¢é 5 )90 Short pulse 4 55,0 V-

ol b ALO; @l b kSl maw 0,8 Cawdisiw
Al Ve e 4 )L Y0 LS L g (gt dee Ve alold 5l y5)Se O

d)'L»oJlaT

Aaidyee (sleog,S (Silver, Dentalfarm) cuwdbsiw oKusy
(Y ) ws plool
095 J 0 Ssh
4 605 Jale p» 4 Panavia F.2.0. (Kuraray Inc, Japan)
S ¥l sgle olis odijlo S5 jp1d Bl o5 50
O o 005 diged zdaw (69) 9 0dd bglswe oo L ED primer
P Sl B g A gl ped LM fols lows (S50 &Y
oS B W59 S plow Cwbus ud Gl Cas 4 g 4B)S

iy ol L

SiapgeS o 48 03 58 (B Cuand g9y 485 O o 4y
A 0x) X sl 4 (25555 Soly Gyao ol 4 b plodl law
Aol Cowd

2 oS ol 4y YV gl cels TP Gl 4 bdiges
DAD ()leSS gl ) 7N+ b,

Silo Blad ST > ol Ao SaS 4y jsnels slaiS

Ty


https://jdm.tums.ac.ir/article-1-5127-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-18 ]

et 5 (olje 0jgate 53

- BRYAG 3 clo )i b oss odlal afitane yub Co5emelS b o3y olows Lk plSotin] dunlio

(JEwrly o cons ) (ol 9,500 Sy oS0l =) g

e Sl ] el Pl Sl oy 239 JAS 895
DIVY YVIYY YV - A/ 3% 3% ()
¥/IAS yr/ov YA - W 3% Js3 coleo Vo (v)
NIEY YY/55 YY/a- 510 3% Js5 (oo 0+ (v)
Zhia Vi vFls - £1a- 3% Js5 (shea ¥+ (¥)
o/+4 Y/ Y WY 3% Joj e Y0 (o)
¥/\V V1/a) VO« VIA- 3% Js3 coleo Yoo %)
d\F VEIVY Y5/ YA 3 3% (v)

b sromb Sb plowal Joi (e Yor j5d (b cod 098
log)S plo (P<e/e0) ol (lis jd (b g 09,5 & s
Vst 5o sl (P>e/40) ails ob b gy pme gl
oBiwd Sl Gl &S obadiged pled sl ol Ao
lodiges S8 o cle & 435 4B 5 5 sSg Sen
Sygo & (S i gg g plad )3 el okel ¥ Jod>
sl 0391 Cujorels’ )3 5208
S99 9w S0 anigh oSl Copmdg GRABY )y - Jgo2

PO F, Sl a3y Fy Gl _

Wog 5

pigad Al g glan S jgpels )
Y I\ )
:
)

< -+ o ©® % -
< % & % -t =

(S5 4o g Cou
Vanini 4 D’Arcangelo adllas Jio gy yiny adlas o
ulww » walisee Lf’x‘a.w LngLg)‘Lwo.)Loi ):1 e )° c(Y“V)

LS| poadl 3l edtsyd glacojols el

Y

S o Sian! i 8l —F IS5

T-test 3 Two-way ANOVA (¢ bl 3Ll cos Juols sl
Mgme P<efod w8 E A0 oluebl cups
Candodior 9 )3 (owip Dge Slapie b aB)S Ay
629 PsSag)Sen bawg S Cumdy T Ll 5 aien
5 plosl (SMZ800, Nikon, Japan)

Ladl

-

Interaction Two-way ANOVA cus pbol b a8 Sl )
Caoddiw g 0 Caodidins (gladiges oy oS 2 L5 T-test

‘Y" ‘\b' 9 \“ [ dLﬁd))J]l)))»J uwt; Cod dlﬁb9)§ ).) [


https://jdm.tums.ac.ir/article-1-5127-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-18 ]

(\Y‘O‘Y‘ )Leﬁ A D)Lou.ﬁ Y 0)9))

olnd Sleyd ¢ ublagy Gloss 5 (S pole olKiily (S 55005 aloro

b (Sepd s oS oid VL glagly aSal »egdle
dle (goy Cuwl (S oud bl @)l iuli8l WS e sl
A8b 35 () olew b o b bl a5 5 Cujanels ol
P35 eon 90 o3 Sl s e )3 3980 dpog
sloo wlial a8 W08 qlo ol)Kan 5 Trajtenberg .oed #dlg
sl i Dgb o 03le Hlid b o Sl dbul el Wl (adge
cage |y odle L3I 3l el g p)5 g 30w slajls o JBD
delse Sl )5 i (Vb e ol 2 ogde (VF) 29 e
gy s low 3,8 ] S 55 T zly 5,8 00 D900
Cle ) e slagpdnygin) (35 gl Sl e Jlg
2 JT Glagys 4 jiia Cwglio 5 ol ad cow B
(V) ol 5y Gl s gl SIS | sl

Gla b o8 ol Sials dp gl e slalow
Loyl (Saiws (MA-Y:) Lbas Syme ol Pretreatment
@y olej w5 Ggmelidlied o5 gl (glajegie
Syl WS o (SlKeg S 1S dbul g 0aly pll lais Hsle
SIS @ pae 3959 Sl g GoB b 525y plew )8
doupe el Cowl ONeo oy il cov glreg )3 > ol sbol
Sl plotiwl HUS 0 ladiged CunSis 0gz0 Ll g Bl plSouiml
A8l Cajorels g (5u)) Glow b ey 3 (2P BB HeSE wlsn
Canls s diges plad cddllae slacodgize cle 4y 4 )3
slogyS plod y3 Lol )5 )8 (6)98 C9SwgySee (g 3)90
Tobow U ol 0391 CojomelS 3y 001y &y oSl codd oy p
ol oy S plas o 1) wgllee Wb ploinl pl g 0kl Wb
Y
e (Sl baylypd 4 oy 4]y ol ) Jols @l g e J
pr jed olen B Sl b b cae SYeb cladllas b
Canlngy jodl oLl 9 ColdS wyp Sl Gy (P stelae

Mo 5 SW] GllasMo 5 YU abie ( SYob by Ll

g blgdd i badge plad Lulyd (Gloglasy > 25290

Vo dlold lg )L Y/ Hlis L oash Ve Cae 4 Je)She O
CuoMsiw cdadllas oyl (V) b odlaiwl candbidiw (lyp (g0 oo
it CajpnlS 5 S Sl ol 1556 lsie & |y 02,5
2w cpl bl b adllae gt 58lge a5 Cunl 03, Byme
(V) ol ool Cowd 4 35,05 Slalllae (gykuns
LS o gble 1) yiog)See VAT z9e Jsb EGYAG (slo)jd
a5yl opl ol O by andl Gla Ko oo Job Jolre oS
Sk hey 06
ErYAG 3 lbwy oad sbol laMicroexploration .()+)

b ol el

Il EYAG )3 b o (SlSege,s Ablation sbgl cely
3 ol (b g e wl)a SOl sl ple g O s sl
oo y> Explosive cuysd 5 bl o Gioliel cél o Jsb jlie
(Y+o¥) oKen o Carrieri adlbo > (V) Wbl o sl JI
0SS olped 4y (5] Aty Bl b il cod sladiges
Ol Sl olyen 4 (6551 5VL (Sladils & Cons it @l

adlae oyl del Cowd 4 pols imgh ) wlde 4o L(VY) Ll

o) o)h Jlas) asd e Ablation cel 5YL glayall g
Yoo i Sl cod 0g)S jd Wb plouul ials cle waxsg
2 agine ol 395 9 )3 G e 09)5 A S o) e
3l )5 sy S ple
cel ol il .l Repetition rate 53 pae 5951
2B Jbyie ey g )L g 2945 0 Ablation Anlys ad g e
dg oo SwlSe (Bl @l il el cpl g Wb o iol58l oais
ErYAG 3 (V++¥) o )Kea 5 Burnett adlls > .(VY)
B9y b gl 3 1y (Gajy Glow g Cujorels (o2aS wb plSocial
S Jols mls e aS” (VF) dgr ool Liul58l Caodsiw 3,8
g5 ol Olg RS A8l Gl (ope 5 el e wiB) S 4 )5
Gige 4 o)) oSl Culby s 3 &3S g
i b ot bl ed 0 (SBleg S 1S sbxl el bl
b o2 jl g w38 QB Cyge 4 Ly Sple lajle

Yo


https://jdm.tums.ac.ir/article-1-5127-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-18 ]

OB 5 2lipe 0jgate 5S>

- ERYAG 3 slo g5 b oss odlel abitane b CojonelS b 05y olows b plSotin] dunlio

(12,98 9 Sl
Sb i pole ol (S jolain 0aSisly coles b gy oyl
VYV & oladd o gyb 3 (Sbjlin )3 )5 Clidos 150 9 ol
I dogondy Adl o (paass asbipbl I gtte 5 sl oad 2]
oy9lio g ;LT a5 3,365l 5 Slgpsese 15 B Ol wlesj

oS o ST N o |y dslllas oy &bl

1- D'Arcangelo C, Vanini L.. effect of three surface treatment
on the adhesive properties of indirect resin restorations. J Adhes
Dent. 2007;9(3):319-26.

2- Reham SS, Omaima HG, Mohamed HZ, Hanan AN. the
influence of different surface pretreatments on the shear bond
strength of repaired composite. J Am Sci. 2011;7(7):705-11.

3- Soares CJ, Giannini M, Oliveira MT, Paulillo LA, Martins
LR. effect of surface treatments of laboratory-fabricated
composites on the microtensile bond strength to a luting resin
cement. J Appl Oral Sci. 2004;12(1):45-50.

4- Tanoue N, Matsumura H, Atsuta M. comparative evaluation
of secondary heat treatment and a high intensity light source for
the improvement of properties of prosthetic composite. J Oral
Rehabil. 2000;27(4):288-93.

5- Mak YF, Lai SC, Cheung GS, Chan AW, Tay FR, Pashley
DH. micro-tebsile bond testing of resin cements to dentin and
an indirect resin composites. Dent Mater. 2002;18(8):609-21.
6- Lin CT, Lee SY, Keh ES, Dong DR, Huang HM, Shih YH.
Influence of silanization and filler fraction on aged dental
composite. J Oral Rehabil. 2000;27(11):919-26.

7- Imamura GM, Reinhardt JW, Boyer DB, Swift EJ Jr.
Enhancement of resin bonding to heat-cured composite resin.
Oper Dent. 1996;21(6):249-56.

8- Torres CRG, Souza ACO, Caneppele TMF, Borges AB,
Pucci CR. Surface treatment of indirect composites with laser
on bond strength. IADR Conference. Abst# 2916 2010.

9- Moretto SG, Eduardo CP. Bello-Silva MS, Ferraresi PM,
Freitaz PM. Laser canditioning for indirect composite resin.
IADR conference. Abst# 2916:2010.

10- 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.

11- Li ZZ, Code JE, Van De Merwe WP. Er:YAG laser
ablation of enamel and dentin of human teeth: determination of
ablation rates at various fluences and pulse repetition rates.
Lasers Surg Med. 1992;12(6):625-30.

12- Carrieri TC, de Freitas PM, Navarro RS, Eduardo Cde P,
Mori M. Adhesion of composite luting cement to Er:YAG-
laser-treated dentin. Lasers Med Sci. 2007;22(3):165-70.

13- Hibst R. Lasers for caries removal and cavity preparations:
state of the art and future directions. J Oral Laser Appl.
2002;2:203-12.

\rd

o (aBiljl Sldlae plpls ol adlae oyl clacydgise

53 33l (2bjol g (y y3 (S35 38 w0
L Candbdiw dy)l8° &5 cd S aod 650! ol o Colysyd
5 Cuol Sb ol D50 (slp (aroli gy uslio (sl piie
3y Olow g Cujopels Wb ol dgp 33 (68b 3 3

RINIRY

&b
4- Burnett LH Jr, Shinkai RS, Eduardo Cde P. Tensile bond
strength of a one-bottle adhesive system to indirect composites
treated with Er:YAG laser, air abrasion, or fluoridric acid.
Photomed Laser Surg. 2004;22(4):351-6.
15- Moezizadeh M,Jaber Ansari Z, Matin Fard M Effect of
surface treatment on micro shear bond strength of two indirect
composites. J Conserv Dent. 2012; 15(3): 228-32.
16- Trajtenberg CP, Pereira PN, Powers JM. Resin bond
strength and micromorphology of human teeth prepared with an
Erbium:YAG laser. Am J Dent. 2004;17(5):331-6.
17- Shimada Y, Yamaguchi S, Tagami J. Micro-shear bond
strength of dual-cured resin cement to glass ceramics. Dent
Mater. 2002;18(5):380-8.
18- Bandéca MC, Pinto SCS; Calixto LR; Saad JRC; Barros
ELD; Shelb A. Influence of Er,Cr:YSGG laser on bond strength
of self-adhesive resin cement. Mat Res. 2012;15(4): 491-4.
19- Naumann M, Sterzenbach G, Rosentritt M, Beuer F,
Meyer-Liickel H, Frankenberger R. Self-adhesive cements as
core build-ups for one-stage post-endodontic restorations? Int
Endod J. 2011;44(3):195-202.
20- Zaitter S, Sousa-Neto MD, Roperto RC, Silva-Sousa YT,
El-Mowafy O. Microtensile bond strength of glass fiber posts
cemented with self-adhesive and self-etching resin cements. J
Adhes Dent. 2011;13(1):55-9.
21- Kitzmiiller K, Graf A, Watts D, Schedle A. Setting kinetics
and shrinkage of self-adhesive resin cements depend on cure-
mode and temperature. Dent Mater. 2011;27(6):544-51.
22- Schenke F, Federlin M, Hiller KA, Moder D, Schmalz G.
Controlled, prospective, randomized, clinical evaluation of
partial ceramic crowns inserted with RelyX Unicem with or
without selective enamel etching. Results after 2 years. Clin
Oral Investig. 2012;16(2):451-61.
23- Pisani-Proeng¢a J, Erhardt MC, Amaral R, Valandro LF,
Bottino MA, Del Castillo-Salmeron R. Influence of different
surface conditioning protocols on microtensile bond strength of
self-adhesive resin cements to dentin. J Prosthet Dent.
2011;105(4):227-35.
24- Silva AC, Guglielmi C, Meneguzzo DT, Aranha AC,
Bombana AC, de Paula Eduardo C. Analysis of permeability
and morphology of root canal dentin after Er,Cr:YSGG laser
irradiation. Photomed Laser Surg. 2010;28(1):103-8.


https://jdm.tums.ac.ir/article-1-5127-fa.html
http://www.tcpdf.org

