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Study of the bond strength between super translucent zirconia with resin
cement after using different surface treatments
( an in vitro study )
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ABSTRACT:

Aim: The aim of this study is to compare the impact of CO2 laser and sandblasting with
aluminum oxide particles on translucent zirconia in terms of the bonding strength to resin
cement. Materials and Methods: In this in-vitro study 20 translucent zirconia disks (10 mm
diameter and 2 mm thickness) were assigned to two groups (n = 10). Group 1: 10 discs
were surface treated with CO, laser , Group 2: 10 discs were surface treated with
Sandblasting AL>O3 (50 um). teeth were cemented on zirconia disk using dual—curing resin
cement. Shear bond strength tests were performed at a crosshead speed of 1 mm/min
after 24 hr distilled water storage. Data were analyzed by T Student's test.

Results: The means and standard deviations of shear bond strength values in Group 1,
and Group 2 were 1.99, 0.65, 1.93, 0.54 MPa respectively. The data showed no
difference between CO2 laser application and sandblasting with aluminum oxide particles
on the shear bond strength between the resin cement and the translucent zirconia ceramic
(P >0.05).

Conclusions: There was no difference between applying CO2 laser treatment and

sandblasting with aluminum particles on translucent zirconia in terms of bond strength with

the resin cement.

Keywords: CO?2 laser; Translucent Zirconia; Bond strength; surface treatment

*Post graduate student (master degree) — Department of Fixed Prosthodontics — college of Dentistry —
Tishreen University.
**Prof in Fixed Prosthodontics — Head of the in Fixed Prosthodontics department — college of Dentistry

— Tishreen University.

91



Journal of Hama University — vol.7 —=No.7-2024 2024 aabudl dandl — aalad) alaall — Slaa dxals ddaa

: Introduction daaiall .1
pdly laall dalng GLul) Gl e B D€ Hlim) Wis$ll e degiad) AdR1 i) clawsil) Cas)
Laddiall dy)had) 08Uy (goad) Jiilly AdleallS sl dogually ASulSaal) Lgualss s Bigale (S Lgalasinn

( Denry, Kelly et al. 2008).4.,5L & jgaall ainiy s lldy dalladl ADlally JSEI dagliag
@l Q) Gl 8 deatid) Wiyl (e glsil s3e das
(JEubs e 1200 1) 900 2& 4aslis) Traditional Tetragonal Zirconia (e byll) dadsll Wiyl -
(Ol iae 1200 N 900 il daslia) HT dadgecl) dlle Loyl -
e Ljpar galsds iy (JEub bae 800 ) 500 280 daglae) UT dadlacl) 28l La<all Wiyl -
- Gl lgalasial (e 2y Lae ds U< ddlead) clillaial) Gagis
( Rondoni et al. 2016).2015 sl gl (JKuls e 750 2401 daslae) ST 4dledll d8gina LigSy3ll -
O92 Adledl) Bl P e dllaall lpalss ot LisSyll o dlly S Al (8 sl ge paall chia)
Olail i’ b Ayl higal) o paal) e dabieat Bale Aladl Lig$ill cajgdad AKalSall alsl) s
il pailiady dis 4 gl Cus cBadlally GaaleY) pptilaial) (6 delaiall A3l Al QL) ailals sgaglls
bl Lgaslad e a sl b (AU ddlang LisSHoll 868 O peaS duadall LigSysll e dabia
( Zhang et al. 2014)
Slasailly iian) Gn BLEY 58 52035 Aathll e Gub oo GLaY) I 28RN lawil Glall S
2l Ciliias Jrasilly cAaslall )lsall Sl alasialy JSB Jie stacd) Zalladl) 3yl (e al) s 3 (LAl
(Saker. 2024) (Han, ;) Gadais slall gl Gameny (ioaally ¢ Whadl cilijas ddaailly (ALO;  asuialy)
el alail) RIS el ) gyl Alae Ll V) 3 ASia e Jlas LSyl o<1 Zhang et al. 2021)
il dadgy JuSim Laalall CBAY) o (Dladly ol 5ld (mes 3ulsi ol Cus pofulll Sk Al <yl
( Ozcan, Valandro et al. 2013). s, S (55l jshall @3 GBa¥l Lo 5a¥1 13 55 Y s & Glaly!
SEr YAG 5CO; i 53lll dndl (3l cilahal) (imey can i) 5ll) ol 8 p3il) G 851 d35Y1 8
O phasiad o laball (e cupelal G (ol V) 858 el g€yl e & Class Slaay Nd: YAG
( Paranhos, Burnett et al. 2011). )l cuiewy) aa Lig<uill Lali ) 58 sy ER: YAG 5 CO,
ihgzad) 83l Lig$ul polans CanSl Allad Al a (oSl 2l A 5l (a3 o () bl Giaas eyl
sl e Bl Jla¥) e Lo 3LE il 1S Lig$l ) athll coienY) Bliy) 868 (! d580)
( Ural, KalyoncuoGlu et al. 2012).(4sleill LisS,30)
Bl Lgisis apilll ulShis LA Aglinal) A8 Lgidlen G Butead) limgatl) 3 Lgaladid ol A8lac) LS50
o) dallae @ik duadl e Jglacll o Ll LagKynll e Aaaall Ly g I dpnlil) Lis$yuoll dg)lial
cadl 56 Ciela L ey LigKyul (ha gsill 138 Jom AL cilaball ) d8LaYL oasih)ll ciied) ae alsy

92



Journal of Hama University — vol.7 =No.7-2024 2024 aabadl dand) — aalad) alaall — Slaa dxals ddaa

:Research Aim &l ciwa .2

Cun e ALY WSl e agial¥) 2l sy Juasilly COy 3l HEG djlae ) dniall dudall o2 Cirgs

- e ae lghali)) 858

: meterials and methods  &i)klls alsall .3

LUXEN ) iS58 (s (ST) dalaall LigSyuill (e La 20 canall die cilads

i) saase alash CAD/CAM ) &y cjes (smile, SMHT, KOREA

gl dallae dilal iy (e sana M gluills ey ((pla 2 dilay ale 10

:QJ\:;SIS EPREGIA |

AirSafe ) COp b leahu dlabee 2 Gabil 10 : 0l desene -
(VersaVac 2 Smoke Filtration System,Taiwan/Hong Kong
b ek 160 Acas saey Ly 3 525 ae eyl 10600 dnge Jsk
b Gl e 05 10 530 s IS ol Lo gl e 5 i
| a1 dae

CO, il Sl i(1) o) Sl | e pstal) 2l i clasily Qe il gadas dlalas 5 Gl 10 1380 dosena -

Saa LYY 1(2) ;IS
Ll callgdl

v 10 82alg ale 10 20 e 5l 3 Jaray (9,8 50

) Iyastl Gl Jans o ¢ sl Jeans Aaginally tuos deglial ela)¥1 a o 20 pan 3
Gl G Al (L) gy &3 o clgde Gal8) Glall dal (e sies mhae JSing Ll
Marad Cuea Lyl LUK

B&E COREA ) iS)i (o aihl) cuied) aladinls glad) Lo LSyl palil slall o
Dstessill e aladinly QL) mlau (AT &5 Cus 458l Slaled e (CO.LTD, KOREA
Dby Ged) Cinias 8 46 15 sad Sle e s guh ge paeal) Ay 456 15 a4l %37
4l 20 52a) calealy ciplal loa L aae 3L aladiuly saaly daude digdll Badaiy il Jlse
e LSl G pagy Gl die paes o ase e Gull mhe o el aay o
CiianY) Akl Auslais Sl e Jsanll 05 10 52dd (20N) (ol o 236 55 Gl
T ol e Sleal) G A4 dilue Gull A1 lgall G spcall Gulity ciend) Ly
520 37°C sl & i) i 8 a1 A 5 o a B0 IS 3 6 40 524
el 48

(Tinius olsen H50KS,USA) d.alull claa¥l ll aladinls (al) 58 laal gyl

At ol LSY) e pdan Cuss Lavad aea (B e Al Cudi o Cum

Lo Zaad) 55l (A Gl (el Gudty (a0 A e LWisul iy QW) ara
) A 3l e iy 3aill Jghall saall Slsa JS80 Sleall Jlghau) Gl dadss
LisSll ah Jlaiily Jadll Cigan Jia (3882 fole 1) depon LigSoull pa Ao Jarias

uaa\ 2'355 JL\:\;\ (3) (‘5,) JSJJ\

(A F = Llay s8) ogll aasiul (MPA) Loy 58 ded Glus 8 a8 gudl (e
(MM?) L3l ad mhass dalus A 5 (N) (sl dadad) 568l F G

93



Journal of Hama University — vol.7 —No.7-2024 2024 aabudl dandl — aalad) alaall — Slaa dxals ddaa

SPSS (Statistical Package For Social Sciences) diclaa¥! aglall ddlas) Lojal) maliy aladia) 2
cadl 13 Ul de gagall Cilw Y] Gaiady alatl didens ALl ey,
:Results zitill 4
desane o (MPA) Lol 58 laie hagio 3 3oyl AN duhl diiadl cilisall g T lasl sla)
fob LS Gl die e Linest) lns Ja il dalladll (a8 desanas COp iy Aallaall al 8Y)

LY 538 1kl Ldaa ol ciplany) il 1(1) o8 Jgaad)

Wadl)| Giady)| o giall 2 [dlles 48k
sl gobaall|  aleall el B daal) mhad)

N IR N N

3.37 1.51 0.21 0.65 1.99 10 CO2
Gl Jwes
2.86|] 0.94] 0.17| 0.54 1.93 10 il S

Lol Ciagia T Lad) @il :(2) ad) Jgaad

GOl AN AN 5 gine Ao  Aygenall t Aad] b giall o LR

RN PR Y 0.828 0.220 0.06

o S ST AN (gie A o (2) By dsaall (8 LDl G mlacd) Alelea sk o B8 25as a2 Lansl
O BLEY) 5 lake Jaugia 8 &dleas) AN @D G5 a5 Y %95 A8 (s5ie vie 4l (g1 <0.05 deal
) At e bieg) Gl daeill dalledl desanally COp by dalladll de ganall

) Ae (a (JlSubiling) BLEY) 53 )akal aluall bagiall Jlas (1) o8 Jabial)

:Discussion 43l .5

LisSoll alasiad 2 L ol oS0y ) (b Jlae b gy s e 5881 clgind) b Lag€yll Sz A

CO2 3 plasia 0505 50 paas p sl 3l Sl e 5

Aaiial) had) Alalas 435

( Mufioz, Longhini et al. iaiiid) Adkally sl e ol G uled) QL) e Zoalal) de b))

94



Journal of Hama University — vol.7 =No.7-2024 2024 aabudl dandl — aalad) alaall — Slaa dxals ddaa

Lslhall Adienill Zalll 3aats duele) dikaially axavieal 4l Z8leal) WSl skt &5 hage oSl 2017)
Bhall days @y 8 La ¢lig€yl dlga o Adbide djgase Bl cDbaes cupal Cus ((Elsaka 2019)¢ sl
( Stawarczyk, Frevert et al. .cluhud) dis «clial) anng liseslY) duaSy caulill csal Zyiajll uleally
2016)

@ 05 Al g (B e 5 ) el Alsall caiall dalad) (Y2O03) asinfisdl dueS 8 alsy o3 cclldl ddLaYls
Lagliay dipall daslie) S A0lSia Galsig Aol dlis ol 8Ll LigSynl) g6 Al Jga 3 Aol LagSs3)
(Arcila, de Carvalho Ramos et al. 2021). 4l Loyl e (sl A3lay (ddlally ccaanl)

Lass i Jie ¥ 2l el Llasass lall oF W) LKl sasll ASslSal) 5l a2l o oSl
e Gu Byl g Cpeat] ddbiaal) dalad) clalledl e Al cluhall oK) Gua L) ey
(Ural, . 5l aoeiilly aaslly elall ol Grmesy (ianlly 480N WLl lijan debaiill Jie cLisSy3lls
Kiilink et al. 2010)

Coelil un LigSyl mhao o Ais3all 5l 4eladie dngll S35 )3l peedl) e Ay Ole Ak gkt
( Paranhos, Burnett . 1ssS 3l cluslysd Jals V) 868 Gusny ER: YAG 5 CO; 3l alasias) of colupall (ans
et al. 2011)

sl 31yl g g LiBl] -5

S Basal) amg QSN )38 (g puall Ll ALAS 5lSkaal Nig ale (2 A3laE X 10 k) LisSyll pajf alad las)
( Ural, KalyoncuoGlu et al. 2012)( Ural, Kiliink et al. 2010).daldl <l

o peials By agalitiul Alseud Al LSl oo Alaladd (e oy o) 5 Auall ol 3
duaie bl oasall okl N dasal) Mgl dallaal €Oy 5 Aladin) Gua o paall ) sl o Al salal)
( Ersu, Yuzugullu et al. 2009). luyi JalSIL: Slaal sl

035 Gl e gl o3 3inTy QU LsSuill b A o Gan 4 Liosl¥1 Cilany ol p2ss
( Byeon, Jang et al. 2016). skacdl &gl lly)y cspalall bliy¥) o dalos 52byg halsyY) mh

& Ll Cliia aaa e M 50 ana sl 5 Gus (Jladll BLEY) s Glie Slia ana sl S
(-l e b bl CieeY digise blo) 88 e Jsemnll lalatinl dagl) & g el Ll
Zhang, Liang et al. 2021)

08 e Cnlilegd SV Aol s delu 48 534 37°C el b Lo clladV) elia) J8 clinall (585 oS
B8 Alia Ao il Dugadll Cagall 05 of oSa G oS Al Ailsen Cun Apddall Gla) & LY
( Van Meerbeek, B., Peumans et al. 2010). e ls g€yl ¢ Jalisy¥)

SLaay) @yl gan) 4 slaly) & paieaad) aThll Cuianly ehiahaad) (n dali V) ol (adll jladl aladia) o
Mea) o @alS e il dgall & Ll Jid cls adiee o s QLAY alge Al b derdiall dailal)
( Pashley, D. H., Carvalho et al. 1999).

95



Journal of Hama University — vol.7 —No.7-2024 2024 aabadl dandl — aalad) alaall — Blaa dxals ddaa

sl il L2825

€Oy Ll lgiallan 5 ) desanall G aThl) Ciian) ae BLEY) B Cum (e Lilas) s (36 @l oS Al
sl lias Jaesll giallaa o5 ) deganally

10k bl o3 s g

ol Castge e it 8y Las LigSyl) sla (213 Spshim i oltt) L SalSeal (i ally ol Sy
(Yun, Ha et al. 2010)¢ LV 58 Jo 5 35 lee 428y Gleaal Glasly LK) Galsall

Loy aanll) 3l Ol o) QUsial oo oY (BLSY) 558 uent Y i€l o) dsda 20 3L dadladl
SOk s By QIS e ae il 005 ((ISBe 8l Gaant g salll B Ay Apecasall 523 G
( Ural, KalyoncuoGlu et al. 2012) . oashll cuiadl 3saaa (31580 zi bae

Al oda e Yy cApnlinl) Lig€yll e ST el 568 dasliag ipall Jalaay S lisia ans Lo A8laal) LagS)s)
( Nadal, de Carvalho Ramos .c)Laa¥) ¢ Tase allaws Lgilh ¢ lail) o ol IS8 555 Adad)) 2
et al. 2022)

Lo 58 i1 ekl €0y L (3aki of s Cus (AKIN, H., Ozkurt et al. 2011) & ae dubl) o3a il
GAY! 3l el anilae v

dae Ja3 of oSy 3l dallaall i Ll Gas ((Holthaus, Treccani et al. 2011) dudo ge Liulys e
O I DAY 13a agay My Gudail Aylay (38al) HSailly depudl o s i) Alacsy Aol Aadacd) dalladll
Sl G dals L€y aadiid Holthaus

IS A8laal) LSyl Bl V) 568 (e 25 28 sl o ang Cua (Zhang, Liang et al 2021) duly g cilials
Al A slieadinl 3 (e el liia Jadal daladiod sa GBI 138 Cue (06K g S

: Conclusions claliiwy) .6

2o s duyall 028 3g0s

LLE Y1 55 G (e BRI LisSonl) e Lol il Jailly €O, iy il Gk (o (3 llin (5 )
s Ehll e as

: References zalall .7

1. Arcila, L. V. C., de Carvalho Ramos, N., Campos, T. M. B., Dapieve, K. S., Valandro,
L. F., de Melo, R. M., & Bottino, M. A. (2021). Mechanical behavior and microstructural
characterization of different zirconia polycrystals in different thicknesses. The Journal of
Advanced Prosthodontics, 13(6), 385.

2. Akin, H., Ozkurt, Z., Kirmali, O., Kazazoglu, E., & Ozdemir, A. K. (2011). Shear bond
strength of resin cement to zirconia ceramic after aluminum oxide sandblasting and
various laser treatments. Phofomedicine and Laser Surgery, 29(12), 797-802.

3. Byeon, S. M., Jang, Y. S., Lee, M. H., & Bae, T. S. (2016). Improvement in the tensile
bond  strength  between 3Y-TZP ceramic and enamel by surface
treatments. Materials, 9(8), 702.

96



Journal of Hama University — vol.7 —=No.7-2024 2024 aabadl dandl — aalad) alaall — Blaa dxals ddaa

10.

11.

12.

13.

14.

15.

Denry, I., & Kelly, J. R. (2008). State of the art of zirconia for dental applications. Dental
materials, 24(3), 299-307.

Elsaka, S. E. (2019). Optical and mechanical properties of newly developed monolithic
multilayer zirconia. Journal of prosthodontics, 28(1), €279-€284.

Ersu, B., Yuzugullu, B., Yazici, A. R., & Canay, S. (2009). Surface roughness and bond
strengths of glass—infiltrated alumina—ceramics prepared using various surface
treatments. Journal of dentistry, 37(11), 848-856

Han, J., Zhang, F., Van Meerbeek, B., Vleugels, J., Braem, A., & Castagne, S. (2021).
Laser surface texturing of zirconia—based ceramics for dental applications: A
review. Materials Science and Engineering: C, 123, 112034.

Holthaus, M. G., Treccani, L., & Rezwan, K. (2011). Comparison of micropatterning
methods for ceramic surfaces. Journal of the European Ceramic Society, 31(15), 2809
2817.

Mufoz, E. M., Longhini, D., Antonio, S. G., & Adabo, G. L. (2017). The effects of
mechanical and hydrothermal aging on microstructure and biaxial flexural strength of an
anterior and a posterior monolithic zirconia. Journal of dentistry, 63, 94-102.

Nadal, L. P. O., de Carvalho Ramos, N., Tribst, J. P. M., Anami, L. C., de Melo, R. M.,
& Bottino, M. A. (2022). Interfacial Fracture Energy Between New Translucent Zirconias
and a Resin Cement. J Adhes Dent 24, 147-154.

Ozcan, M., Valandro, L. F., Pereira, S. M., Amaral, R., Bottino, M. A., & Pekkan, G.
(2013). Effect of surface conditioning modalities on the repair bond strength of resin
composite to the zirconia core/veneering ceramic complex. Journal of Adhesive
Dentistry, 15(3), 207-210.

Paranhos, M. P. G., Burnett Jr, L. H., & Magne, P. (201 1). Effect of Nd: YAG laser and
CO 2 laser treatment on the resin bond strength to zirconia ceramic. Quintessence
international, 42(1).

Pashley, D. H., Carvalho, R. M., Sano, H., Nakajima, M., Yoshiyama, M., Shono, Y., ...
& Tay, F. (1999). The microtensile bond test: a review. Journal of Adhesive
Dentistry, 1(4).

Rondoni, D. (2016). Zirconia: Some practical aspects from the technologist’s point of
view. Int J Esthet Dent, 11(2), 270-4.

Saker, R. (2024). Evaluation of the effectiveness of the biomic Li Si connect spray in the
securing bond between zirconia and resin cement. Tishreen university journal medical

sciences series, 46(1).

97



Journal of Hama University — vol.7 -No.7-2024 2024 aabudl dandl — aalad) alaall — Blaa dxals ddaa

16.

17.

18.

19.

20.

21.

22.

23.

Stawarczyk, B., Frevert, K., Ender, A., Roos, M., Sener, B., & Wimmer, T. (2016).
Comparison of four monolithic zirconia materials with conventional ones: Contrast ratio,
grain size, four—point flexural strength and two—-body wear. Journal of the mechanical
behavior of biomedical materials, 59, 128—138.

Ural, C., KalyoncuoGlu, E., & Balkaya, V. (2012). The effect of different power outputs
of carbon dioxide laser on bonding between zirconia ceramic surface and resin
cement. Acta Odontologica Scandinavica, 70(6), 541-546.

Ural, C., Kdlink, T., Kdlink, §., & Kurt, M. (2010). The effect of laser treatment on
bonding between zirconia ceramic surface and resin cement. Acfa Odontologica
Scandinavica, 68(6), 354-359

Van Meerbeek, B., Peumans, M., Poitevin, A., Mine, A., Van Ende, A., Neves, A., & De
Munck, J. (2010). Relationship between bond-strength tests and clinical
outcomes. Dental materials, 26(2), e100-e121.

Yun, J. Y., Ha, S. R, Lee, J. B., & Kim, S. H. (2010). Effect of sandblasting and various
metal primers on the shear bond strength of resin cement to Y-TZP ceramic. Dental
Materials, 26(7), 650-658.

Zhang, X., Liang, W., Jiang, F., Wang, Z., Zhao, J., Zhou, C., & Wu, J. (2021). Effects
of air-abrasion pressure on mechanical and bonding properties of translucent
zirconia. Clinical Oral Investigations, 25, 1979-1988.

Zhao, P., Yu, P., Xiong, Y., Yue, L., Arola, D., & Gao, S. (2019). Does the bond strength
of highly translucent zirconia show a different dependence on the airborne-particle
abrasion parameters in comparison to conventional zirconia?. journal of prosthodontic
research, 64(1), 60-70.

Zhang, Y. (2014). Making yttria—stabilized tetragonal zirconia translucent. Dental
materials, 30(10), 1195-1203.

98



