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.(Han et al., 2020)

~CHs GPDM
H,C= C\
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Ciia axeji 114 Je Optibond XTR (Kerr,USA) (ishall 53 (3ldll Ghaall aUais «(Bisco, USA)
All Bond Universal  Jalall L)l alas O clgivs 3 5aa) il Rnalia dey i) Cpedal canjuaS 3l
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Dstusdll (e ASAWl e Gliall Aplke zlall LLoY) 58 A& Galias) Bagd Lan bl

.(Takamizawa et al., 2015)

eldl e Al el (anaall sae 55l Jen Takamizawa. T lahal Al du)ll ol cjekd

Sl Grad) maall Gl Gult O @ ladl Bloy¥) Gl 8 Aleldy Gpasl &35 Ly dakl s
A3 elom Aeniiadl) das)ll Aeldy Lli¥) 58 B Lsale (mlias) ) o Al 15 5o Aald) Zslal)
(Takamizawa et al., coaesll (ATl aads ol ) salal) Cilesanally 355le Alalall i (i jaal

2016)
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celinall SN I Ll Al il DS aa (315 Y Laaial Ty (ahe V] aania Ly ol s

Ao gie dinsen dad 53 abaill g day) sl sy Bpdlaall e g 5piliall Clase ill A8S Glall aadingg
Jalally Banlg Boe e foaally (Al oige (e O35e Intermediate — strong PH = 1,2 sail
aaghll salall o2 (gt Aaihhy Clysagise Ao 4uSy & bl allaill I (g5 Y cAliadic Bae & L)
o) o Lnlall moil) ae Jumdl dagany 53 Laliy) Gaind 8 aalon (3 %0,2 S5 eana )< e
Ao Aingll Aadall o Ll b cpaVeSl G s aie DIA (e Aaiad) 340 Slele sy Gy skl

st gyul Alall clayly) il

JsaSll Je ddayll salall oda (s5ia3 WS Matrix Metalloproteinases (MMPS) (golall #)la Al

-(Altintop et al., 2025, Sadeghi et al., 2017) <Ll Stuall sy JasS iy

( ( Peak” SE

Primer

Peak SE primer (4 -2) J<al
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hake Univers?
Uight-Cured Resin ¥
Chiorhexid

with

Peak Universal Bond (5 —2) J<a

) Spall 233K ABLasl) pealial (1-2) Jysal
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daiaall A, el g<all 5alal)

Monomers: GPDM: Glycerol phosphate dimethacrylate.
Co- monomers: dimethacylate, 2— hydroxyethyl
methacrylate (HEMA), GDM ( glycerol dimethacrylate ).

Solvents: acetone, ethanol, water.

Optibond
Kerr,USA Fillers: three nano — sized fillers.
Universal
Photo initiator: camphorquinone (C-Q) - based photo
initiator system.
Fluoride releasing fillers — Soduim exafluorosilicate and
yetterbium fluoride.
Ultradent, Peak SE Primer: ethyl alcohol, methacrylic acide, 2— Peak
Jordan,USA | hydroxyethyl-methacrylate (HEMA). Universal
Peak universal bond resin: ethyl alcohol, 2- Bond

hydroxyethyl methacylate (HEMA),methacrylic acid,

Chlorhexidine di(acetate) 0,2% .

:Tetric N — Ceram cujsns.3.4.2
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.Ivoclar Vivadent i<,al (5565l (paa Cujsue sag

S

Tetric® N-Ceram ﬁ

Tetric N — Ceram cwjss (6 -2) J<al

: (Preetha& Banerjee, 2005) sluall clall) .4.4.2

: Sl Glalll qus 5

Xanthan gum 0.18

Potassium chloride 1.2

Soduim chloride 0.85

Magnesium chloride 0.05

Calcuim chloride 0.13

Di-potassium hydrogen orthophosphate 0.13

Methyl p-hydroxybenzoate 0.35
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e liall el (7 -2) J<a)

séiadd) §igaly cigdl :5.2

Oyl Aad L1.5.2
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waaail) Ll .2.5.2

el Jilis (19 -2) Ja

Gl e (10 ~2) J<al
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Sl .4.5.2

e e v e v

40 30 20 10

mm bbb

e —

Sl (11 -2) <A

Lifghal g .5.5.2

Al (B (12 -2) Jsal

Akl Salall Gl o504 .6.5.2

Al salall Gadal JS1E (13 -2) <l



66

Methods and Materials Gl 3yhg alse 18Ul Gl

o) gnall) | dudat il L7.5.2

s bt Slea (15-2) Jsa
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Stereomicroscope 4iigall 5€al) .9.5.2

Aipeall Sl (16-2) J<al

Memmert 4 sl <) sall ddaals .10.5.2

Lphall el dacala (17-2) J<al
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KEIJ_‘)A-“ ialal) .11.5.2

iyhall dualal) (18 —2) J<al

Testometric jadll @ ,Lid) jlga .12.5.2

oaill s laa) Slea (19 -2) J<al
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:daad) 4z :6.2

calal) st :1.6.2

Oaa Ol e duada 8 ¢ adlal) i) Al cand QL) jeda dusd leddaty il aea S
Al SY) Gl e Laitine (LY plal GEladl mland) Ay Gy Soal) @) (e GanSe B8 Ll
Y] e s A o A0 Bule Jilis Jleaiuls Lalall zshand) Cupmd ((20-2) J<EN o 3 laka
s i DA e LSl Aalasl mshad) s (JaSY) mland L)lse Disins sl o Jpeanll
oo 2 dalall lewdy Jsba ubIS (s Alsias Aanlsy (ulaal) mhandl (e Jansgiall CEN (8 ae 2 Bany Gama
paih & c(gladl) ol juaal) Sae (e 2SEY Aiklas Badse pe (S5l yuaall Jasiad o 21-2) <Al
2)¢(22-2) J<al Lgine Aiale zshu o Joanll ¥ Lule A Aauls GludU Glaall mhad

(23~
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(A,B) Al SY) Al g8l Gavm GlinY) cua (20 -2) JSE

@ 40 30 20 10

mmm bbb o

Asiall Jalall Gulll Jsla uld (21 -2) J<al
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sl yia ((A) el mhandl o sl i lKe aaad rialell pglaud) jaeas (22 -2) J<al
g (D) Aialae 322ne g (55 yuse Alanlsy jaaaill Gee (e K ¢(C,B) (pfiustiil) A Alaulyy

(E) 35 Aule Alyins Aaudsy cpalall wlaud
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el da Lalell zshand) (25 -2) J<al

40 gadl) gl juiaad :2.6.2

Gyl Gl A d a0 4 gl a e 3,5 kb IS8l Al A sk 80 <uymd

((26-2) IS apbiaiy Alshud) Cllgall o8 (e
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INNREN) J
T8 Tt M MM
o 2 4 8

1 2 3 ' 4 €
L gt L L L L L]

>

Il ¢ iy i (ks (26-2) J<al

slgal) Guadal ddi)h :3.6.2

Laaiy A3alal ~shull e Optibond Universal  aahll salall <zl (0 = 20) A1 de sanall

b by mhad) Jud @ Al 15 5300 %37 shassil) ey galall mhad) (iA Gus JalSH Gyl
& ey Al 20 520 3282 5LIH Alaulsy 0S5 (Al palall mhaudl e 3labll salall cudh ccadal i
cubaill Glea aladinly 206 20 sae sl alad) Cadiag ()55 5 3 mhaudl e Cadal fAla Lo bl
QE am clady e e el Gabay cgalall mhadl e oilshuy) Q) Gud & LED gl

(27-2) JSal Jajpiall 5yl Adand g o3k ) dfji & Al 40 530 Ak S Culiag (lshnd)
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Gl ((A) sane gale mha tdalSl) Giyanl) sy Optibond Universal  ulai (27 -2) J<al)
G Cwysaasll S ((E,F) Aaahll salall calas (C,D) adadyll salal) gkt ¢(B) coalal) mhandl cmeal)

(1) cAlslanddl QAN (faly cuysaasll cubia (G, H) gl shany ) Cllal
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Jal&1) (Al A, Optibond Universal da )l salall Gadss ey 15V de gendll (28-2) SN

Ginpal laaiy Aalal) g5ladl e Optibond  Universal ahall salall caids (1=20) 3l de ganal
Bali 25 ey (Al 20 5o 338 5L Aaulsy G585 calall mhidl e Aadll saldl Cudid Cum o310
Ghgall cubaill jlea aladinly 4006 20 530 Adashll salall culiag ()8 5 320 mhaull e caidal (s L
bl QA (e ey sae e el aday ¢ gpalell mhad) e ilshnd) QI uf @ (LED

((29-2) U8 Tajiall 8 Ay oilshand) il Juif 2 islh 40 530 Aaida (IS Culiay
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letric N-Ceram
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salall Gukii ((A) aasa ale mhan 1Al Jijaall 2agy Optibond Universal guks (29 -2) J<al
Gy el bt (F,G) plshan) QA Gania Carsaalll & (D,E) adad I salall b ¢(B,C) adai)yl

(H1) clshany) Q) ol



80 Methods and Materials sl 3y alga 1 AE Qlal)

S Ghaaal dum, Optibond Universal b))l salall gaday s 4381 de sanall (30 —2) <)

Gipaill Jaaiy alall 7ol e Peak Universal Bond ada)ll salall A (n=20) A e sandll
Glsd b Caihs mland) Jud 23 Al 15 50 %37 stasill paeny palal) plad) (4 Gu (el
Jals 25 ey Al 20 e A8 5LiE Aandyy S5 (el alell mlandl o Al solal) cad i (il
Ghsall cubaill jlea aladinly 406 20 530 Adashll salall culiag ()i 5 320 mhaudl e Caudal (lsa L
bl Gl (e ey sae e gl b palall mladl e ol A o @ (LED

(31-2) ISl Japiall 85 Aaudys o lshandi) QA Juif 2 Al 40 e Tiska IS Culiay
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U

o ¥esin adn®*

hexidine
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. Tetric’ N-Ceram

Filling material

Sl ((A) pamne gale mh JalSl) (imjanll das, Peak Universal Bond sadai (31 -2) J<al)
G cwysaasll o ¢ (B, F) bl salall caulas ¢ (C,D)adaiyll sall) kst ¢ (B) oalal) mbanll cameal)

(1) el shandl ) QA (g uysaasl) b ¢ (G, H) b lla)
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Jal&l) ipanl) dusy Peak Universal Bond ddalyl) saldl (gaulai aay 20l de gaad) (32 -2) J<al

Ginadll by Lalall zshall Lle Peak Universal Bond ala)ll salall ciids (0=20) aab)ll de ganal
530 28 5Laj8 Aauls ¢y cgalall whaud) e Peak SE primer (aadll 13 tsaall ks cam o303l
sl mhadl e Ayl sl s @5 ()5 5 a0 mhad) e Cilal s li ks B (s oAl 20
Balall Culias 015 5 Bae mhandl e cadal ol 5La dald 3 ey (Al 20 5ae A2k 5LAj Alauly S,
el mhudl e ol Gl Gd &5 LED sl sl Glea aladiuly 206 20 530 )l
QI il 5 At 40 52 Ak JS Gl ol Q) pam clabs s Gl cujend) gy

+(33-2) J<all Joyaal s ddanlsy olshaud)
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Gad (A) e gale mhaw o3 Ghyanl) A, Peak Universal Bond sl (33 -2) J<all
Oaa Cujeaalll & (B F) adaiyll sl cubias ¢(C,D) adail )l salall 3k <Peak  SE - primer  (B)

(1) Alslandd) QA (s ) sasl) b (G, H) ol shansy ) LAl
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A oAl auay Peak Universal Bond adall salall aksi aas Zahll de sanall (34 -2) <40

Bha dasn e sed 530 e liall Clalll b Culisl) 26S Calain CarjgaaSlly Alad ) Slgall Gk e

((35-2) J<a &Sl LAY ha) cpal 2853
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A
B

(A,B ) ‘;c.\.b.al\ el ‘?J Ciliall Jaes (35 _2) J<a
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Al clyeal sl :4.6.2

U1 sl B Ay dalaaca G coila g 8 Aha @lgs ) clisel) 28IS Eum

Wl cdasia 3 5 il sl o hall dayn dinaal i diaa gl g @llly dusia dapn 5 e

asie 233 55 e Lehha Ay Slaada il sball agle and 8 53gagall Aialal) cul<s U (= 5al)
Cuen 5ya 500 dabead) <y Ky (0l 10 Laginy JEY) 530 Euily (il 30 330 (gn IS A lisal) Ciniag

s Sluall il & ((Sirisha et al., 2014) ISO/TS 11405 specification 2003 53y “luag

(8 Aaslie JLad) ehal cpal Aelu 24 534 %100 sk Asie Aay 37 s days vie A3all icalal

[(36-2) Jsall . adl

hall clysall cliall ¢ L) (36-2) J<al)
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:Shear bond strength  jadll (568 4aglia i) :5.6.2

Sl clladl 585 = Testometric  KulKuall @hLidY) Hlea Aauly jaidll (g8 HLadl 2
slal uly I3 (9ras ¢ Sleadl el Cllall e clinal) Caiag Gum 3y delial) 5yl)5) 2l Le Ll
A Jaand 358 lisall Caenad a8y (ol )W) mhad Lisles 508l) 3aadsi j3me (50 G (550ll) (3adal)
.(Sirisha et al., 2014, Pheerarangsikul et al., 2022)
SBS=F/SA : alull aadall (385 Jubilindl ) Lebisas &5 il Jadll (558l 208501 adl) Janoiss 3
sl Aapadll 358l :F(N) 2dus

L) mhae alus : SA (mm) ?

JSllizalls il (58 :SBS(Mpa)
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ol (598 Aaglia HlodY cilimll ¢ Lad) (37 -2) J<al)

:Failure mode & Balail 42 :6.6.2

:(Han et al 2020, Bayraktar et al., 2021) JI 3,Sall duaal) dlazinl Jaalad) Jid) Jaad Caua

‘;,,_'\_.A\ by ddailyl) salall 6_.\.\.\:\‘ bl X J&d) &aa 1)) :Adhesive  Failure ‘éJaL,ﬁJ\ BN |
[(38-2) sl

(392 )J<al zlall Ay ff cujsuesl) & oS s 13 :Cohesive Failure Sula Jis .2

L gag pe bl Qb sen Gl copilid) Jsdl) Jasi (e gmie s» :Mixed Failure Labaa Jié .3

(402 ) U< (Sl
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(AB) Sula Jad (39 -2) J<al



92 Methods and Materials Cadl 3yh alge 1 W bl

(AB) Lkie (38 (40 -2) J<a

: Ailaay) Judlasl) :7.2

s At ey

CPeill) il B8 ke Janigia A (354l AN Zulyal One— Way Anova Test jlaal aaanl

G (s g paall Y] (pasdinall Janyl) Ay Jalsll Jas)l ol cile sana o (JSullisally
P<0.05 e VA

(JSulilinally (fi5ill) (atl) 358 )ate Jansgia B A5UEN (35 ,4ll ATV Auyal Bonferroni Test jladl aasiu)

P< 0.05 aic ANl (s5ise Cpey g paall oy rertivad) Ll dgsig Jalil) Janyll alas cile gana oy
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Results and Statistical Study 4ulaay) 4uflly aliill .3
diall Chay 1.3

Jalal) Japyll oUail (e g 3ygliiia cilesana qol ) Cpansio 1530 Gy Ui 80 (g candl e Guills
Jalall o)l sl ¢ Jal&N ayanl) duzy Optibond Universal Jalil) Jasyll alay) deadiild) ol Zus
cdalsll iyanll dam,y Peak Universal dalil) Ll alas 30l ayaall 4as, Optibond Universal
Jalall oyl il Ty Candl) Aie ey ds o3 anyanl) Ak Peak Universal Jalal) Jayll ol

tpeddiieall Jayyll A

comeadioeal) Jasyll Ay Jalil) Jas)l) 2l Gy Gand) die £353 Can (1 —3) Jgaad)

& ghall el byl 2 Osadiional) Jayyl) Akl Jalid) Jasyd) alli
25.0 20 Jal&l) Al daey Optibond Universal Jalall dasyll aUss
25.0 20 A i yanll dus, Optibond Universal Jalil) Jasll U
25.0 20 JelSl) Al dasy Peak Universal Jalal) Jayll sl
25.0 20 S G yanll duamy Peak Universal Jalall Jayll alas
100 80 g saxall
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Yo ) A g Jaliid) Jag ) aUSHH U8B g Cunl) A @ 59 g gial) el

Crmaddliocall
Szl Loy 1) s
Jalidh Loy I ol Optibond
Peak Universal dasnUniversal
A Al Ay, el iy yal
%25.0 %25.0

Szl Jay 1) s
Jalill Loy )l allas Optibond
Peak Universal s Universal

JalS) i Al Ay S i Al

%25.0 %25.0

Cpeaiinsall Jayyl) g bl Janll Uil g Gand) die g5 A siall Al Jiay (1 —3) Jakaiial

:Agbilal) dilaaal) dufpll :2.3
Ol e s S (IS bilisalliy (sl ) o @l 398 o Be g il B 23

SIRECIINOV IS NN I SR P WA IS VSR RIS Y- B S JERENID 1P ST [ VS - SV EW

LS d il il Sl & sl A e 8 ( JWsbliadby (sl ) ol 558 jla B pp 8 4
) Ae A (JSublaally (fll) aill 88 lake Ay -
o el 558 JJa Be b (pendi el Jany WA iy Jal il day Vol da il sa s -
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Cadl) 358 lake bauigia 3 gl AV Al ANOVA sl @alal bl Qs jladl) elal & -
Jasy 1) aldad) dg paal) a1 Cpmeasiuall Janyd) Ay Jall) Jasy ) alas e gane cp (sl
4z, Optibond Universal Jalall Lyl aldas ¢ Jal&ll g yanl) A, OptibondUniversal (Ll
Peak Ll 1asyll eUas cJal&l) i yanl) A, PeakUniversal Jalall Lasyll eUas ‘;;3\3]\ hpaal)
toh LS dnall A 8 (‘é_s\;l\ Syl g Universal

Uiay Clelianl —

58 el AV aally (33V) aalls Cgjlmall taddly Coylnad) Calai¥ly  loall Jas il o (2 =3) Jgaad)

Opeddinal) Tyl g Jalitl) das )l oLl Uiy Cndl die 3 (sl (il

(CRsily) ool 898 jlala = (g pdall iiall

all | oaal | Wl | Gl A | hagiadl | 2
oY | AN | kel | el | lead) | liud)

ry

Cpadiical) oy ) 43385 g Jaldd) Jag 1) aldaS

A3 4 Optibond Universal Jelad) day )l aUas

137.6 | 824 | 3.80 17.01 | 101.02| 20 L)

A3 4 Optibond Universal Jelad) day 1) aUas

181.9 [111.7| 4.78 21.37 | 13468 | 20 A4l
a

95.1 | 357 | 3.82 | 17.08 | 60.43 20 |l iy padll dusy Peak Universal Jelill by i alas

126.3 | 50.9 | 4.31 19.26 | 69.37 20 | S (i Al dus Peak Universal debill a )l ol
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Results and Statistical Study 4ilasy) dulylls il I QL)

Loy ) it G g Giad) A B (0gnilly) all) 58 laka adll bl Ja giall
Oadiiiecal) Jay ) 4485 g Jalid)

134.68
150 -
101 02
3 100 - 60.43 69.37
4 e
1 501
A
0
Szl day 5l Ui Sl Jay 5l Ui Jaball Jay 1 s Jaal Jay 5l Ui
Optibond Optibond Peak Universal Peak Universal
dasuUniversal damUniversal  JalSU G Al Ay (I G Al A
el iy yal S g Al

wm‘hﬁ\uﬁj‘}ém\kgjlaw

Jalall Lol oLl ey Candl) die 3 ((Rsall) ) 558 akal (bl davsgial) Jiay (2 —3) Jaaial)

:ANOVA ciladl galal cpbial) Julas JLa) pilss —

Dlaie Jasie 8 Bl Y2 sl ANOVA Culall (galad bl Qs lad) il g (3 —3) Jaal)

il Ao 8 A el gV Gaeadiuall Jas )l Ay Jalall Jall alas cile sane (sl il 358

G5ia Lo
B Rl Ay dogunall F 40 Gugodall pariall
ayal
a)a G0 g 0.000 64.549 (crsll) il 38 )i
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a3 gl <0.05 i) o S ol A WA (g5 e il o (3-3) Jpaall b SN
Gaallse 8 o deda wgia —8A8L an) ANl By, 80 26 %05 A E gn e d i
Oreadi sl Jasy 1 Ay ol Jasy U al s e genn e JBY1 e il o (sl

At (L iy 2l Ay Optibond Universal ol da, ) ol L) &g paall )V

el —dll oy WAl as cenld N oy anll A__asy Optibond  Universal Jol__al) oy )

A&y Peak Universal dol & Ly 1 oL das (J—alS () sl A&, Peak Universal

Loy VA g Jel ol Jany U ol das il e gena (a5 Abpaaly i adl A te b (3 Gyl

A (sl ) ol 5y 8 Hla Booy B 4 LAY e Lpagn LDIA) (o 1A fuaddt )
O (sl —) Ja—dll g8 Ja 8o & 4 Bonferroni i_&lay 2 8l 25yl o)y s

ok LS andl A b (ppeniionall Tl Aty Jalitl) o)) llss il sane

:Bonferroni Z\.E:Uha A4S 45,8 sl —1

B )aie Jangia & AL (35 40) AV Au)yal Bonferroni ey 4lall 25)aall z5l cpn (4-3) Jgaad)

) de 8 A el ) cpeasioaal) as )l iy Jaldl) asjll allas cile sana cp (GRsailly) (fadl

(CFsily) oail) B8 J)aa = (ugdall yiial)

P ‘Lhﬂ\ Q.uéﬂ‘ - . - .
- - 2 COL | b ) A58 g Bl dag 1) AUl | day 1) i g Jaliil) day 1) aldas
SN | st | gbadd | gy [ ) s i e i

Ay | gl da-J

Optibond Jlidl Jay )1l oUss |Optibond  Jelid) Jag )l ol
A ggbaagi | 0000 | 5.93 | -33.66 | oAl Universal | Gl dusy Universal
Sl Jall)

Peak JeLall L)l ol
s g9 faagi | 0.000 | 5.93 40.59 | CaoAdl A Universal

el Optibond JaLall Jay ) aUas

Ul adll 4 Universal

Peak Jelill oy )l Al Al

O gy paag | 0.000 | 593 31.65 Ciadll 4 Universal
Sl
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Peak Jalill Loy )i alkas

A 9 f a8 t ad) it Uni . .
29 faagi | 0000 | 5.93 74.25 Ul adl @j@l\Jnlversal Optibond Jalll Ly i sl

Peak JaLall Loy i ol il A, Universal

- . . - . o K|
Asggfaag | 0000 | 593 | 6531 | s i Universal «
N

Peak Jelall oy )l Al Peak Jalill Ly )l alkas
s 398 306Y| 0.815 5.93 -8.94 oladll dash Universal | oiaoadll 4y Universal
£l Jel<J)

B8 ke ad 8 A5kl 2ie 0.05 Aadl (re SIS ST AN (grie Al O (4-3) Jsaall 3 Lol
oyl U Ao sana gy JWl&N Giyanl) dsy Peak Universal Jalall ol alss e gaaa o (0fsaill) (il
AN @l Al (3558 a5 Y %95 A8 (g vie adl (gl (o 3IAN (Al Ay Peak Universal Jalil
gy Peak  Universal JaLal) Jasyll alas de gane (s ((fsilly) Jaadll 358 jlaia Jaigia & Ailias)

aad) dne A S hanl) das, Peak Universal Jalall dasyl) aUas de gaaa s JalSI) i jasl)

A 6l 0.05 el (o SIS jral AV (S5 dad O JaaDlis 3800 A5 U ylaall (e JSI Ay Ll
O (Psilly) Gadll 558 lake osie 8 Alaan) AV ) A5 (35,8 255 %95 AN S5iwe 2ie
O Baodll D pall 5LEY) duhng cdian) de 8 el (aeadiioaal) ol Ay Jalil) Il ol Cile gana
Optibond  Universal Jalall Jas,l oLl de gana 3 (Gisall) Gadl) 553 jaie ad & it e giall

EDAN Cpardivual) Jasyl Ay Jaldl) asjll alas cile sana (g0 S 8 Lete ST EulS o3l yanl) Ay

Peak (Ll Loyl alas (J&U Soyanl) 2as, Optibond Universal ) Jalad) dasy ) aUas 280)

(S apanll Zamy Peak Universal Jalall ol alas « Jal&I) (il s, Universal
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ey gl il oo pugl) (B psand QI s ae delidl) e 3,08 (4-MET< GPDM:10 - MDP)
i 2 JalSl) Al s A ((Chen et al., 2022, Cardoso et al., 2011) zlall o 48hasS
Gon 8 L (Al dlee aa JalSIL L canll oSosmell @hsl Ig ady Gt e zladl oalas
Aaddhs Clpagise o Bpglall Jolall Tl Audal Lla ¥l sas o Lha 5 o)en 1y o Alasl Lalsyy)
oaill e Wi ((Elkaffas et al., 2018, Takamizawa et al., 2015) a8l ddall bl dam
e 530S 2eS ASHE zlall Lol Alall e Jad L cpobeall AY) Q3 o3IA) Al A 8 Gl (g
Lee il salal) 8 Galagll il pnagigal) pe Ligh delill paVelll G Jon canld oS5 puel) sy
el die Chaesisall o3 o (ggint A Jalall Jasll Aadal ol V) dagais 858 (e S IS e

(Raji et al., 2022, Wang et al., 2017, Van landuyt et al., 2008 ) 3Al (ayasll dus
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. (Ferreira et al.,2025) liul) b cpesed 33al e liall Gilalll Jilie Aol 24 52a) liall cla) 8
i 8 il agay o ) sl ) Altintop (2025) Al e il il cadbial
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.(Kazemi-Yazdi et ladl (Ll & oAy Aphall chsall (il axy Jas)ll 58 (aliail 2ie 8 Adled

al., 2020,Sadeghi et al., 2017)
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.(Maravic¢ et al., 2019) SBS _aill (558 daslae HLid) Conall 3 Ladie] Lty

SN %0.2 eyl dila) G e @il Graig(2015) duhs ae i) il il
dsay B S JSG Lghasan (e Gy zlall 2o 44Y) dayyll 58 5. Peak Universal Bond ) plas
Aaslie JLEAY] gsis Gl 8 cue el Llae Graig duhs b gsad 16 03a 5ae (ils ) DAY 12

.(Graig et al., 2015) s, 3 (SBS) (faill (58 daslie Jilia (MTBS) 4y Kuall 251 (558

Balall el uSils ciladall g5 G N il ) Ageel(2019) dlys ae Ayl o3a i)
Al gha Cam o lad) o da )l Al Ll V) 558 uaat 8 Lages s el 33003 511 ol g3 gl Al A

ol

i) Jumds Luydll 3 el (gAY Layll Akl aa 330 Lol ¥ 558 a8 el Optibond  all in one
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statistically analyzed using SPSS software version 13.(0 with a significance level P<

0.05.

RESULTS: The results demonstrated that Optibond Universal outperformed Peak

Universal Bond regardless of the bonding technique employed (total-etch or self-etch).

A reduction in bond strength was observed when phosphoric acid etching was applied
prior to Optibond Universal. Conversely, no statistically significant differences in dentin
bond strength were found between the total-etch and self-etch techniques when using

Peak Universal Bond.

Conclusions: This study revealed that dentin bond strength was influenced by the
bonding techniques (total-etch or self-etch), ph levels and the chemical composition of
the adhesive material. Dentin bonding may be compromised if etching is performed prior
to applying universal adhesives.The presence of functional monomers such as GPDM
monomer within the adhesive enhances dentin bond strength, However the addition of
0.2% chlorhexidine to the bonding system did not exhibit a significant positive effect on

dentin bond strength.

Keywords: Dentin, Bond strength, Universal adhesive, Chlorhexidine, GPDM monomer.
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Abstract

Background and Objective: Dental bonding systems have undergone significant
advancements over the past few decades, with a focus on simplifying clinical
procedures and enhancing bond strength to dental tissues.This has highlighted recent
innovations in dentistry, particularly universal adhesives.This in vitro study aimed to
evaluate the dentin bond strength of two universal adhesives using two different bonding

techniques: total-etch and self-etch.

Materials and Methods: the research sample consisted of 80 sound premolars (upper
and lower), divided into four equal groups, according to bonding technique and universal
adhesive system used, each group containing 20 teeth, the roots were sectioned, and
the coronal parts were placed in acrylic molds, the buccal surfaces were prepared until
flat dentin surfaces parallel to acrylic surface were obtained ,the adhesive was applied
according to the manufacturer's instructions, followed by composite application using
cylindrical plastic molds with a diameter of 3.5 mm and height of 4 mm, samples were
stored in artificial saliva for two weeks at a temperature of 37 sc, after being subjected
to thermal cycles (500 cycles), shear bond strength testing was performed using a

mechanical testing device at a crosshead speed of 1mm/minute, results were
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