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Background and Aims: Repairing existing composite restorations, rather than replacing them entirely,
is regarded as a conservative and tissue-preserving approach in restorative dentistry. However, achieving
a durable bond between the aged and newly applied composite resin remains a significant clinical
challenge. This study aimed to compare the shear bond strength of repaired composite restorations using
three different adhesive systems.

Materials and Methods: In this in vitro study, which conducted at the Faculty of Dentistry, Urmia
University of Medical Sciences, 60 disk-shaped composite specimens were fabricated with standard
dimensions. After undergoing artificial aging (storage in distilled water for 6 months), their surfaces
were roughened mechanically using a diamond bur. The specimens were randomly divided into three
groups (n=20) and repaired using fifth-generation (Adper Single Bond), seventh-generation (OptiBond
All-In-One), and universal (Single Bond Universal) adhesives, followed by the application of new
composite. All specimens were subjected to thermocycling, and the shear bond strength was measured
using a universal testing machine. Fracture patterns of the samples were also examined using a
stereomicroscope to determine the modes of failure. Data were analyzed using one-way ANOVA and
Chi-square tests in SPSS at a significance level of 0.05.

Results: The mean shear bond strengths were 15.22 + 4.47 MPa for Adper Single Bond, 14.05 + 4.66
MPa for OptiBond All-In-One, and 13.44 + 4.68 MPa for Single Bond Universal. No statistically
significant differences were found among the groups (P=0.468). Fracture pattern distribution was also
not significantly different (P=0.453), with predominantly cohesive or mixed failures observed across all
groups. No adhesive failures were observed.

Conclusion: Under standardized surface preparation, none of the tested adhesive systems demonstrated
a statistically significant advantage in the shear bond strength between the aged and new composite.
Therefore, the choice of adhesive in composite repair procedures can be guided by practical
considerations such as product availability, ease of application, and dentist preference.

Keywords: Adhesives, Composite resins, Materials testing

Cite this article as: Hamedanchi S, Vahedpour H, Charmi S. Comparison of the effects of different adhesive systems on the bond strength of repaired composite
restorations. J Dent Med-TUMS. 2026;39:6. [Persian]

Copyright © 2026 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.

@ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.

1


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

gy allae (VF+¥ et & dlio Y 0)90) oylias (S pole ol&uisly (S julass aloxe

ouh (5503 (20 900lS (S5 Wl Socianl y cilisie iy il Swians 51 dalie

M‘:o)b: )l.ojs.w “)%»'9 Lils c“fu‘m Ql.w

Oyl cduog)l cduagyl (Kb pole olStily ¢ S5l 018l ¢ ploj g (some s (Sbjiliid Bjgel 09,5 Lokl -
(Subplais 0aSisly (lS5eS (Sl bigel 09,5 (smast jLiwd folpl eyl cuagyl (Kb pole oKl ( pgmiily Glidxg aneS -V
Ol el o bl (S pole oKl

Wlio cileMb! RN

B

Wl g9 oy (Sl 3 SIS Alable gy day] JalS cudlyy gl 4 (0208 (o joelS waa )i 1DAB 5 A
ool (Gl ol ol 51 (S0 i g (o038 Cojonels () o e JUail sbl (Jl ol b 29 o ogucne

gy Alis
Ciliste Kbl i 4w 1 ookl b ehde g (oudd Cojonsls o o Sl plSotil dnglie un b adllas oyl
VEOF/ VY sl A3 plosl
VECENVYY @85 plrl apog) (Sbjy ple oltily (Sl eitil 3 o (aBalesl adlas ol 5 towyp V9,
VEOFNNYY Ll w0 it OF )3 0,85) (o ghume aging sl plosl | ug 9 45 2kl slal b JS5 (S jpels w905 £+

ol 09,5 dw jd (B3lai job 4 adigel L b i 58 by (Sl Oygod bl paw (oo 5 e

Las Y (Jyais g gl ye K Self-Etch (glals o g3 Etch & Rinse ¢lacSiuul 5l ookl b 4 (n-20)
busg (o b plowisl (s 5 48,5 5118 (531> IS €05 adiged (oolod b 0398 Ladiged s 2 gl
Koo il g a5 o 3 g e 580 s i Sl gy, s
by 36T g ylol (sl ygosl 51 onlisal b Laosls as 3,18 Mixed b g Cohesive Adhesive diwd aw ;5 5 gy

MBS )5 o 3)90 /B (5> (gine o )3 SPSS il 5 SIS ydone
Gl e g Etch & Rinse Soubl laptums 6,50 Jio 4 sb pllouinl xSke (w (LABL
) VWIFE £ FI5A) Jloyssins 5 (JSesblSo VF/-D £ $/55) dlals o oS, SelfEtch (JSwblSe \O/YY £ ¥/$Y)
oISl (58 (SBjlin (obigel 095 L1y T Gl laog S e 55 gl (P EEA) A a5 6yl sine s el gl ( JISlSe

:J9§.~wo D.A.uw\-;y
o ek

(bl (K3 pole oSl ((Sszlais 425 sxalie adhesive consd g 53 mixed L cohesive go jl Gtos laog,S alos 53 5 (P=+/FOY) 3l oLis
oly! CFy (55590 4 Cand (o y 1 Dy90 St bl pianns duo 1 S s il prbans (g3l 0dlol Lyl s )3 2§ a5 Al

ey 53 Kbl tanms B! sy ooy 4 DI Gl Was g 00l CojarelS y b plSotinl 3 (g)b xe
Syl ey g odlitel Clgre (g peped p Gser les else ulel n Wlgie agl jeels

(Email: solmaz.c.445@gmail.com)

Slgo s «Cujopels () erjadl t0jlg alS



https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

OHed g (Zolder alo

bl gilojl (jerels glapreys b ploriul p alitee KLk (laptuw ST dwlio

al 1y s )l le 4 Cojanels’ Bhe il (ISl (S5 uas
BT Doy 5 Jdg)rd slajegige jlblge cnl (1) +) Wil oo
Cedg)ded e ile 5 0> idgyie prdaws oy B Sl g Ll
lelss 4 s3losly sl )p abse (W) S)glioe pmlyd 1y Cojopels
9 Cjgrals olewd oS5 (SHdy e G Shy o
(V) 3l (St Kb ool 5ySlas

Calngl s bl 2 gy 30l (gl gl slogsasy il 51 (S
etch-and-rinse 4 self-etch gyl Jols g 034 yuxio AU Y s 5l &S
e opshain a2 b Jlygsigs olyze b lagriadl Jl o sl cad
MDP (methacryloyloxydecyl ,esise (gol> &S Llois
Jloyosiss (slags sl (Y) s Llw o dihydrogen phosphate)
50 yb ;) odlawl culld o b avye o)l YoOY Jlo jl oS
» gl 5l olgie g 1) |y etch-and-rinse 4 self-etch <l
&) e (pl dag 5l B (V) 30 0500 j5 (bt gl S5
gl g lne & Sl plgd (I3l g iy s slacydgazee
=l e SLuL & ol ol sl adlles sl 039
(VY) A o 1)l in VIO g in Vitro byl b 3 (gloaiS lgal

v S5 il ool ) oolil a5 wledls ol @ldllas
Sl plSoxtal Ky o (bl w5l (plond Jolge b ol o (SilShe)
Jie lgis 4 ams (Rl )y (ne sk ) Cajoals gilojl
Ol Ol by cuS &S oad plo p8l 9pe adllae
9 e SboSles alear B9y pp 4 Cund plend 9SS
30,8 a8 sl 03y s (6 jlllle ¢ pimo L(VF) 3,15 (6 5L (6 )lub
29k |y ey Sl plSoctl Wlgi o 25030 I oslil 5 iy bl
P &S ub ssalie Ko gladllas 3 (VD) dad I3l g ase
Sl 4 Sl jegige 398 « Sl Jl i bl x5 @90
S s & opbie ey gl (Shs5 5 ok Sobles s
olis o] BB (claog)S 4 Cund (53¢ 2,8bas Bl (gl slaog)S
etch & rise b oy 3 4 ladlas )3 ool g ogMe (V5) ol
5 ol 03938 4 plos] Jloysisy Al i 3 bl J o3izl 5
A o b plocinl Jb xe iul38l 4 e self-etch el

S yloyd 13 Jloygoes (slags ol 5l g58l59, eslatwl &y do g b
5 (0) igels slapseys Pl Sl b 5 (Sals

Aoddo
kol glaasies jI (o @ ol @ 2y OB bl
RiseelS slagnsy (V) sl oad foas (SB35l 059> ) ()lews
bis g Cglas (Saie cobl ( Blily; claShy b 4
oy Spleyd ) (glodpinS b (s Jldle (5l
by @ ghlow eanlis bl copzmen (V) Wode oolinal
ol ey jarols S Cuwl 0l g (5 Ky pr slpuey

(V) a8 g (Sbielis slaleys jo b

)l Slyess PHOLlog s5le (s basee bl ¢ Jls ol b
2390 Sopse s dyie yos Wl o (E w3) 5 (B3 sloee]
s i joelS sloset ey Lol (1Y) s a5
ol S s ¥) ol Sy ) y il Sy S o5
Slgs o yol cpl &8 aBd Fy Cujaels Hlidle n  SSs L Sy
JolS Glis c(6)lgn cpx jo bl aihy Jlos 4 (Sls” oMis
cage Vg JolS 3ol 15 )85 S )9y 013 sl ooy
e Sagpd i ety 5l Jlanl Gal33l oy S
S Gleis oy (repair) (gilwil 2)Sg;y oplplo ad iy Wl
(F=F) 29850 Mo &8 pods gy 5 &l)lS aliblone 4ty 5

kB e S5 3 Cajonels s 4Y G il anl )3
oE ool 5 8 bl b ol b sgdie e 3
JUasl 5,5 2939 Mool b sidgamme Hln 351 459y (clasign
() 3980 03638 Jilladr w2 5 8 S o 5o (oled
o5 ojpesh (piy S SIU Y dhuly 4 baes Sgu oyl
5 oloj cuddS b (FeV) 2450 Sl (0xygen-inhibited layer)
Gl & e () e ple begi O Gl (lad ;> aging w58
sazme Jlasl GUlgs  yol (ol 48" 2gu o 0l gluail 89> (gladiay
(V) 358 o i 181 0218 4 > jogalS

w5 25 Sl GBS (Slaby, ol ol & gk
Jold bagsdgy cpl sl odd Sl bde g @8 Cojels
Caosiar  glal 53 b (SlSo 35 ) (b 5 o3l
ol Sunl dge 3l edlitul g (WS) pauegll @ld L
2 g8 i gy saol (Feh) aiil oo (intermediate adhesives)
by 4 gl Sl Ly WS e ] allfdadlne clapes s


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

s dlio

(VF+¥ et & dlio Y 0)90) oylias (S pole ol&uisly (S julass aloxe

9 e oo O 5l 4y (lalgzl (o ST B 5 boigal g
coarse tapered rounded end Jio 5 (owlodl ;3 L adiges
Al Ve St @ adiges (ol 51w 03,5 plal (o)) oo)lglS )

Sl Jlos g loog)S gy il

2040 s (Vo = 0la) 09,5 duw 4y Bolial & jguody adiges

Adper Single Bond (3M ESPE USA) oilue piumw = 04,5
(s> yo g3 Etch & Rinse) pouy Juws

(Kerr, Orange, CA, USA) 70 < yauud dunol b gedas 1 51 oo
lon b y> b sl V=Y e 4y g i Ol b grdaws 4l VO e 4
Gdo 4y g Jlosl ilg o bgojaal 51 4Y 93 g Wb Sid
Bl (e osalie G 2105)5 S ga oMo s b asl V-
Ll Cojguels b pol 4l Ve Cite 4 oS CoY BleS
Glas oy > Filtek Z100 (3M ESPE  USA)
Cppo & (kS waw g9y 2 (e (e O ) e (o T jLad)
Sooss b e 43l Yo Cuea 4y g <85 15 4Y 4Y
U1 slod pd el ) o 4 adiged (59 0 il (Bl 1 any Blads
W)l g e oo ¥ Jla8 b (0 jgralS” (sl jaiheas 5 4l & aloasg
() JSs) wssle (Bl (8 cajoral g9y po e O

OptiBond All-In-One  ouibuws g =Y 09,5
(slals> o S Self-Etch) gxan  Jus (KerrDental UK)

OptiBond All-In-One (Kerr Dental, Orange, CA, USA) b jl
Sl oSy Baa b gl e (Shy pfle 00,5 esli
Sl g il S car dnog)S (alad 1 laaigal o (3L oLel
Gollae Kbl s A5 gl YD Syl b lndigas il ¢ i
09,5 e > Cujonels b e 5 Mg, g Jloel AL ol o>
A pll gl

Single Bond Universal (3M ESPE USA) ailues i =Y 09,5
Jloyseis Jos

SO Sy Sl b Wadiged o gl 51 g 35 0955 cul
&Sy ygiwd 3illae Single Bond Universal (3M ESPE, USA)

IS (gorpt 3 468,5 plosl sg10ms Al 8lte ol Bl
b ol adlae o)l Lylyps jd (clawslio Sldllas 905 ¢ lng]
boodd (gilosl lacosels Bb ploil (slawslio vy Bia
g self-etch etch-and-rinse Calisto SKon5l (sbdpianw 31 oolitul

)5 bl alie o (gjles oolel Lglyd o Jlus sisg

33 099
0aSusily 3 (in vitro) (aKisle}] &ygo 4 (055 adllae oyl
A5 plsl WWAA Jlo jd dweg)l (Sidh pale ol&iily (Sl
Sby pole oKLy mgl > U] atie 20l & asllls S5y

(IR.UMSU.REC.1398.093 M| 15) dpusy drosl

adiges (g5l odlal
o Hemadri adllas slawsl, yololy 09)5 12 )0 diged pox>
Oy 5 (0=21+0) 720 adlae > (335 15 3 L 5 (0) o Sen
S e £ Eoadme 1D b Cyusd diged Yo JB=2/Y) LA+ adllae
Filtek Z100 (3M ESPE, St. Paul, MN, USA) cyjssels
2 BCajonels (njy b awd plo (oo ¥ el g e (o ¥ k5 L
ol lawgs 4l Vo e 4 g ol 03 L3 oSl sl JB
03250:4D.LUX (DiaDent , Cheongju, South Korea) ,5.5cyY
lod y jlatie Ol )> dién du St &) diged o () JS5) 13,5

295 (gl duuib aging A1 b a8 )13 515 ol a2 5 YV

1,51 33 Jgl 4 Cajanels Cilo tA 1l diges (g5l o3lel - JSUd
o sl (5 e bwrgi 093 @Y CujorelS (329381 B


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

oS 5 (Folsen alo 038 gilojl (S2ioeels Slapen s b plotinl  ale S ak Glapiuns Sl duglie

(285 plonl S5 slaog S alie ujseels silil 5 Jlasl onijle

Sl S

Silojl 3 Gy Baigad olad (Sl ulyd (gile and (ol
O 505 416851 01,5 il a3 YV e Ol > sl YF e
a0 5 0 ol gt KlSlugeyy JSow O0v Cou
Jisl adb Ve g gy dbge asl Yo Jold a5 > IS ke
(¥ J55) 25,5 18

Db o Swiun! (535 031051 (gl 1 S yguigs Comd Cpmilo —Y S
8 9 422 Cojorals o (ol

cS 55 oo

Sl S Jlos poliin 4y SalSLuvge 5 oliwd =Y IS
b ladiges oSl o 3 G (980 ( (SilS0 305l Sl Waige (59 52

Olympus SZ61 (Japan) ooSuws,Suosyiwl I ool

D (g il dwd A )3 g yp VX oLl SHn L

s Sb ol (905l

Cajorels @Y 93 Jlail 4l )3 19l cunsls - o3 1 o3kl b a5 038 o jownlS oy 5L Sl
Cujgrals 295 )3 192 jgS CenSlh Hounsfield HSKS (Hounsfield Test Jluysss —coud
395 £ 93 o Jold 1 oS § ConSld - cepw b 9 Equipment Ltd., Salfords, Redhill, England)
b oS g Cud 09,5 8 50 CunSld g9 Ao oy Jlasl (¥ US) 05 (o puSojlusl dids 1> yie o ) dml,S

L2 Cujorels (59) 3 g0 Cygo 4 olSied JSB i 45 by
Gl 8, plSortal 93,8 slog) CanSi 48 8l aaldl Ll b g 2,5 plo
IR SS9 w35 5)90 VY a5t SPSS 18l o5 b Laosls 5 dpwloee JSwblEe cons i g 205 S g0 &
S addlas )50 slaog)S o $b plSorial duglie jslaio &y i8S
o3l (S5 gy 4 SBN (s dmslie g Guibly 2T gejl
e ConSd slagSIl Slolys GME] oy S wioran A Force (N)

Cross—secti Area (mm?)

= Shear Bond Strength (MPa)
gaw (<85 )5 olitel 3)00 S jgdome (ygeil oy S e

b ab S s > o/ e b Jdos eled )3 (el (o)l ne


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

shngiy dlie

(V¥ oot & dllio 8 0)50) s (Sibss pole olKuisly (S35l aloro

axlllas 5590 (W0g,S 4D oy il PSSuin] palio —Y Joaa

eSile 740 olseb 854

Jbre Sl il o

P-value” Sl JElas Sl
NN ol e (sp) (MPa)
WYY WY AAZAGYE VA ¢4 ¥/¥v VO/YY Adper Single Bond
T2 VEIVY ARVINY yY/a0 ZI¥¥ \iizd AN 7RI OptiBond All-In-One
VO/sY WY Y AN YN ¥/5A AR Single Bond Universal
by LT el
s [EY VI
= = -
a3 ol uglie g (o5 b Sl Jloxe Bl g (Sl olie
O Mixed
2l ol ods 0d)gl Y jdges gV Jodo 53 aslllae 390 09,5 dw
15 A ol bog)S e )b dme oyl M bl U
(P=+/¥5FA
a, ® )
'-'ig 10
Error Bars: 95% Cl
20.004
o

T
Adper Single Bond OptiBond All-In-One Single Bond Universal

azllbs 3,90 ‘_glhbs)f PL) ConsSd ‘_591” ‘_élsl)é -y )lb’d

S35 4l g Cou

IS e Cojorls g (o8 Cajorels o Sb plSouial
Jlasl ol 9o e (son i (SB35 ) wre slapille
589 4 Olpe dox ol J 4 2 )5 (aaste elge b o
bl jeas pie b jeas aw (il odlel « Sl odle Jus
35 )il sy (plesd )5 5 4yl ey aging ploj e
D> g 1248 CojarelS o by Bb plSotil dllas (pl 45 (ANY)
{Adper Single Bond) & (sla fus jl calizes (Kobil i 4wy
(Single Bond Universal) Jws,ss5 ¢ (OptiBond All-In-One) ¥
A5 da e

S 3l ogyS o b plSocinl (1pSSle Colds oS ol i s

(OA) oySon 5 Vilela adlas b 4l ol 95 5l ime o)l

1000+

ey Al el

5.00

000~
Adper Single Bond OptiBond Alln-One Single Bond Universal

axfllae 3,90 (09,5 1> o p b oIScin] A lio —) 13400

s brog)S jl Sogd ) dadiges cunsid (593 (o) 5

ol oy L Y hged jd &S jeb lek i sdalie 400l £o8
(720+) 525255 e golue &yt CenSid ¢ Jlus 352 095 43 ean]
290 A 5225 S B Juu 09)5 13 0D el (101 ) 5
Cadl Ty oo (25 925295 CenSid 33V Jud 05,5 )3 5 (75+)
G o o> gme (s ylel bl ol s (g lel 5JUT ol (ZY-)
Clly gy Sual Wit slapiue x5 cwss

(¥ Jl3503) (P=-/¥¥D)


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

OHed g (Zolter alw

bl gilojl (jerels glapreys b ploriul p alitee KLk (laptuw ST dwlio

Single Bond Universal aile Juuygig slacKosl o oy lis
Sy Al 51 00li] a5ke) Comlin (65l 03lol b alpo ygu0
Jod BB Lb 5, Sles thermocycling byl o > (bl 4
S g0 Sl

oli8l (VW) o) Ken o Yelsiyurt ¢ lsd sloadly b slas ,
Iy Clearfil SE Bond 5L 51 eolaiwl b bl plociul b sxe
2 5503l ol D9 ity 0,08 41y gd9e ol gl a8
Db Cows S gy LS g a8 CujanlS o
b (polad! Lle 286) Clearfil SE Bond «jsSie ddllas
& A5 awolis (bl ey poxiy Jws) Adper Single Bond 2
2 oizmen il pols dalllas b pols OS] s 51 iso Wl e
St os Jloyssg g3l (VY) o )Sen 5 Kanzow adles
OB g 0l Lis Adper Scotch Bond Multi-Purpose 4y s
wettability 90 5 Jboygig 328 4 oSy Sl (U 1) g9290 0!
plSotunl (¢35 395 adllas ;> (YY) o Ko g Hoseinifar . axzuily )]
5 Single Bond Universal 4 cuuws Iy Single Bond 2 sl
28,8 doeS peomes W00)ST yb)l38 Clearfil Universal Bond
5 Single Bond 2 kb Wb poxinl y e ﬁb oble 1 eslal
3,55 Single Bond Universal

b gl g (V) ghler oYin il clallles
Cyge 4 ol e ohga (Jlojsse  slag el
156 9 L5 CoeuelS muoys 55 (aawlio 3,Slos etch-and-rinse
Gl g JB Wb plocinl jials ) KidSlegeys 5 aging
Kol (Y0) o, Ken 3 Chuenweravanicha aslllae )3 ¢ piccen
ol PMDP-Y- pan g (Sl 03,28 3,18 S @0 Jloysuisy
o St (i85 obs) (ly 55 oble 1 Bl ealitel g b Clsl
odlawl 2 (L guls 8,8 18wy 350 (o leowd Mg doupo 5O
e Jlojgsg wimdl g bl «Sjhad sl Gl ol ea
o (S 5 (55l 0dle] o ki L5 48 5,8 fols | plSoxal
W

2 Sl jl (Sl 30 cunsd oSl o )by Lz AW pac
P b o g b cwl adlas 55 e glapiums 3)Slas

990yl i sdalie giadl o Cusd Waog)S l plS ma

Cyguo 40 calises glaKu a0k 5,Sles 13,5 5155 a8 ol bisly o2
5 20 )b (me Sl (bl jei g e b (g3l 3Ll
2 el oy aging bulyd o ilugdaw () «uibge (Lol ol
Jhoyssios 5 0 Jus slagy sl 3o (V) o) Ken o Isolan adles
CoipelS pos o eliin 3,Shae Sl b ehan odis plSia
Loy bl pegige 3929 4 e 1) Caplie pl e sl
%938 9 Scotchbond Universal sisle Jhuyssgy (slagsjaal (5
Cojgpels pm Canl B bl &Sl ol Cans O Jus 4 bl
Sasl S sbnl (6350 (olerd Ngn 5 03,5 Jlb 1) e
sl 4 ble g58l &8 ob flis 56 (V+) oS 5 Gajski
5 a5 8 plSoxal (I3 2 ()1 gine 535 5250

Sb plotinl y Wlg o pdaw (g3l o3le] (laSuST > gl
el Sllas ol > MR Lol Jols Yleisl 5wl 35
aJgl wuoys aging oS ol lis 55 (YY) ol)en 5 Saleh aslllas
il o3lel I onlaml Lol dyly Wb plSoninl ialS )3 ege LS
ol il ity cailes ble o (SO Toughening Jolds oS 5
Ly o (SlSe (gjlo 0dbe] pils adlllas )3 .05 oy |y LialS
Sl iay 5 S olsie & 55 (15 s 5 o 15 ol ulel 5,5
Caol 04 (8420 b plSocianl sl&5)l o (oddaw (650 (islidl o 550
P &S a8 58 glaalllas o 35 (Y) oS o Fornazari .(0)
Solds bl | edlisel 5 paw (il el g LSy ©j50
Pl 155 1 Jloygsign o g Jloygsign Kbl (o () (Gna
slrail o) il job  palllas gl b &S dei o sdalie L
o oo SIS I 3 bl sl s il o
a3 o i 1y 5eeelS slaayY

il bl (ela by, 5l edlimwl > gl sy e a3
sl sy U (5,2 L odlw roughening asle) slals,e S
P B! Lol ele «yblw g gl woughening Jolis (slals po i
Dy & Vo) cglis o) il oad 355 b plocial s
3008 5 (86 (Bl pberd slaign dbml g (e 55531 S2al38)
(YY) o) g Omeroglu adllas .l S yand sl gl 9 ol
&5 (Jloygsg Sl | odlatul yge 3 (o oS A L 58

alllas ) )5 olas Sl Pl )5 (LlosisS s L peaes (g3 o0bel


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

s dlio

(VF+¥ et & dlio Y 0)90) oylias (S pole ol&uisly (S julass aloxe

OwSs aw (gile olal Lalpd )3 coslil 5y90 bl i
5 5ot Cajonsls o yrasi 3l Sl (lise 1 ()0 ine b
oLl Cggw (B sl Shag (58,5 Hlai 53 b 3)l dyde Cajeels
&) sleialy Wlgi o adllas pl guls lge dgr (wytwd 4D g

5 ooy sbgley ) Susl Gbapiuge FEbET Gl gl

a2 b gmzmon sl eald (Sl (lacyjgels Same e
Sl gt iz gloJus e jb b cglds pae
bylus o el eole bl o gyl gpdy Cllasl ol s
olal glacodgioe & (63)l0 )3 oRghr (B Jla3 )3 (SeilS

2,1 0959 dlgs 4y Ly b

Sy pole o Cgae Sl z)b | e pols dllis
g Oladss Cogles | dluvs pdy LBl o AVOY ojlads 4 dpeg)l

g addlas opl plodl jl Coles ol dueg)l (S5 pole oSy (6,5l

23,5 S 5 585 b iSen 4l

References:

1- Gupta S, Parolia A, Jain A, Kundabala M, Mohan M, de
Moraes Porto ICC. A comparative effect of various surface
chemical treatments on the resin composite-composite repair
bond strength. J Indian Soc Pedod Prev Dent. 2015;33(3):245-9.
2- Fornazari IA, Wille I, Meda EM, Brum RT, Souza EM. Effect
of surface treatment, silane, and wuniversal adhesive on
microshear bond strength of nanofilled composite repairs. Oper
Dent. 2017;42(4):367-74 .

3- Jayasheel A, Niranjan N, Pamidi H, Suryakanth MB.
Comparative evaluation of shear bond strength of universal
dental adhesives-an in vitro study. J Clin Exp Dent.
2017;9(7):¢892-e96.

4- Cavalcanti AN, De Lima AF, Peris AR, Mitsui FHO, Marchi
GM. Effect of surface treatments and bonding agents on the bond
strength of repaired composites. J Esthet Rest Dent.
2007;19(2):90-8.

5- Hemadri M, Saritha G, Rajasekhar V, Pachlag KA,
Purushotham R, Reddy VKK. Shear bond strength of repaired
composites using surface treatments and repair materials: an in
vitro study. J Int Oral Health. 2014;6(6):22-5.

6- Rinastiti M, Ozcan M, Siswomihardjo W, Busscher HIJ.
Effects of surface conditioning on repair bond strengths of non-
aged and aged microhybrid, nanohybrid, and nanofilled
composite resins. Clin Oral Investig. 2011;15(5):625-33.

7- Jafarzadeh Kashi TS, Erfan M, Rakhshan V, Aghabaigi N,
Tabatabaei FS. An in vitro assessment of the effects of three
surface treatments on repair bond strength of aged composites.

ol (0348 CujaralS o Kuub Y o wsllas Jlasl Sl
csmwlio diged vzl ey Olalllas b dulis j3 il asllas
9 L;r.‘a.w d)l.w oalel D)I.\JL’L»)I Ja.’l).w o L&ad)}o) LSAL‘” 90 0y
bSosl lp pine glodin I promen W8S 15 JSwge s
Jus gl Ketr g Juoysoes 50 Jud sl ESPE M3 i oolaal

slpKerr 6y il eolatwl cde .03,5 duolie s yiol38l Cow o5

29 el Sk M3 W 5l o Jolee dges a4y guoyiawd pie ¥ s
Shb codgize 4 Ll adlhe ] susie (sblze 329 L

J5slST lashis Jali o glos byly 55 o8l 35 o alSitylef
Jol8 jsb @ in vitro Lalud > pglie Cogby g (sled @l
i 29 apog ol Clllae )3 cnlply eded (il
WP sl 5 o¥sb (Sloj glaojl )3 (guyn 5 S )35

0B wlhewd GluSy Al oy omen 2gd odlaisl olo
BIS-GMA 3 HEMA MDP (gl jagige jeis siile ncSuail

(VF) 2550 wld (65355 (SielS o Wl 0
£ & S woni oo calllas ol slramal 4 g

Oper Dent. 2011;36(6):608-17.

8- Tezvergil A, Lassila L, Vallittu PK. Composite—composite
repair bond strength: effect of different adhesion primers. J Dent.
2003;31(8):521-5.

9- Rodrigues SA Jr, Ferracane JL, Della Bona A. Influence of
surface treatments on the bond strength of repaired resin
composite  restorative  materials.  Dental = Materials.
2009;25(4):442-51.

10- Kallio TT, Tezvergil-Mutluay A, Lassila LV, Vallittu PK.
The effect of surface roughness on repair bond strength of light-
curing composite resin to polymer composite substrate. Open
Dent J. 2013;7:126-31.

11- 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. 2017;8(1):1-17.
12- Yin H, Kwon S, Chung SH, Kim RJY. Performance of
Universal Adhesives in Composite Resin Repair. Biomed Res
Int. 2022;2022(1):7663490.

13- Polesso Patias M, Fernandes-e-Silva P, Carrefio NLV, Lund
RG, Piva E, da Silva AF, et al. Comparative clinical performance
of universal adhesives versus etch-and-rinse and self-etch
adhesives: a meta-analysis. Clin Oral Investig. 2025;29(7):352.

14- Neto HNM, Leite JVC, de Medeiros JM, E Silva Campos D,
de Aragjo Ferreira Muniz I, De Andrade AKM, et al. Scoping
review: Effect of surface treatments on bond strength of resin
composite repair. J Dent. 2024;140.104737

15- Mendes LT, Loomans BAC, Opdam NJM, Silva CLD,


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

OHed g (Zolter alw

bl gilojl (jerels glapreys b ploriul p alitee KLk (laptuw ST dwlio

Casagrande L, Lenzi TL. Silane Coupling Agents are Beneficial
for Resin Composite Repair: A Systematic Review and Meta-
Analysis of In Vitro Studies. ] Adhes Dent. 2020;22(5):443-53.
16- Eliasson ST, Dahl JE. Effect of curing and silanizing on
composite repair bond strength using an improved micro-tensile
test method. Acta Biomater Odontolo Scand. 2017;3(1):21-9.
17- Kanzow P, Baxter S, Rizk M, Wassmann T, Wiegand A.
Effectiveness of a universal adhesive for repair bonding to
composite and amalgam. J Oral Sci. 2019;61(2):343-50 .

18- Vilela ALR, Soares ADG, Machado AC, Borges MG, Raposo
LHA, Menezes MdS. Impact of repair protocols on the bond
strength to composite resin. Odontology. 2025;113(2):685-92.
19- Isolan CP, Valente LL, Miinchow EA, Basso GR, Pimentel
AH, Schwantz JK, et al. Bond strength of a universal bonding
agent and other contemporary dental adhesives applied on
enamel, dentin, composite, and porcelain. Applied Adhesion
Science. 2014;2:1-10.

20- Gajski P, Par M, Tarle Z, Marovic D. Effect of Silane-
Containing Adhesives on Repair Bond Strength between Fresh
and Aged Composite Materials-A Pilot Study. Materials.

2024;17(18):4646.

21- Saleh SA, Hashem D, Salem RM. Effect of aging and
different surface treatments on repair bond strength of hybrid
resin composites. Open Dent J. 2023;17(1).

22- Omeroglu MK, Cam M, Dogruer I, Kaynar ZB. The effect
of different surface treatments and adhesive systems on shear
bond strength in universal nanohybrid composite resin repair.
BMC Oral Health. 2025;25(1):459.

23- Yesilyurt C, Kusgoz A, Bayram M, Ulker M. Initial repair
bond strength of a nano-filled hybrid resin: Effect of surface
treatments and bonding agents. J Esthetic Rest Dent.
2009;21(4):251-60.

24- Hoseinifar R, Shadman N, Mirrashidi F, Gholami S. The
effect of silane-containing universal adhesives on the immediate
and delayed bond strength of repaired composite restorations.
Dent Res J. 2021;18:87.

25- Chuenweravanich J, Kuphasuk W, Saikaew P, Sattabanasuk
V. Bond Durability of a Repaired Resin Composite Using a
Universal Adhesive and Different Surface Treatments. J Adhes
Dent. 2022;24:67-76.


https://journals.tums.ac.ir/jdm/article-1-6372-fa.html
http://www.tcpdf.org

