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Ubstract

Abstract

Aim of the study: was to determine the effect of a chemically
conditioning of the intaglio zirconia surface with a different chemical
solutions on micro-shear bond strength of a dual cure resin cement that
bonded to the four types of Y-TZP ceramics and the effect of such
conditioning on the mechanical, chemical structure, and surface

topographical properties.

Materials and methods: 276 zirconia specimens prepared from
((Framework Blank-UPCERA HT White, China), (Full Dental Zirconia
Blank-BruxZir®  Solid  Zirconia, USA and Copran®  Zr-i
Monolith Symphony, White-peaks Multilayer, Germany )) and milled by
a Computer-Aided Design/Computer-Aided Manufacture system,
sintered, then randomly divided into three groups. One as a control group
while the intaglio surface of the two other groups conditioning either by a
30% Hydrogen peroxide (5 min.) or 30% Citric acid (10 min.). Micro-
shear bond strength test used to measuring the RelyX Unicem Maxicap
Self-Adhesive Resin Cement (3M ESPE, USA) / zirconia adherence force
using the universal testing machine. Flexural strength, microhardness,
Fourier Transform Infra- Red Spectroscopy (FTIR), Atomic Force
Microscope, and Scanning Electron Microscope(SEM) tests were
performed to evaluate mechanical, chemical structure and topographical
properties of the zirconia materials respectively. All data were analyzed
using one-way ANOVA at p value < 0.05 followed by Duncan’s Multiple
Range Test.

Results: conditioning of the zirconia intaglio surface either by a

Hydrogen Peroxide or Citric acid solutions showed a significantly
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increasing in cement/zirconia bonding strength with a highest cement
adhesion value for UPCERA and BruxZir colored (6.[1 Mpa) with
Hydrogen Peroxide and for BruxZir colored (105 Mpa) with Citric acid
conditioning respectively compared to other zirconia. Conditioning the
zirconia with Hydrogen Peroxide showed a significant decreasing of
their Flexural Strength values but with Citric acid a significant Flexural
Strength increasing for both BruxZir non-colored and UPCERA (617.5,
[11.2[2 Mpa) comparing to their control values. A significantly
decreasing in Microhardness value for BruxZir colored and non-colored
zirconia with Hydrogen peroxide(136/11[1Mpa) and Citric acid(1503.5
Mpa) conditioning comparing to their control values (1123.7, 1[11.6
Mpa) while a significantly increasing in Microhardness value for
UPCERA (163112, 150715 ) and Copran® Zr-1 (1150165, 1753.2 Mpa)
after either Hydrogen peroxide and Citric acid conditioning respectively
comparing to their control values. A significantly lowest root mean
slare surface roughness value for Copran® Zr-I (3[100) with Hydrogen
peroxide conditioning in comparing to its control and other zirconia
groups but with Citric acid the root mean sl uare surface roughness value
of Copran® Zr-I showed a highest value in comparing to its control and
other zirconia groups. With FTIR analysis, a new bands formation
appeared at (1637 cm™!, and 3352 cm™) with Hydrogen Peroxide, and at
(630 cm!, and 1663 cm) with Citric acid for all zirconia tested. With
SEM analysis, evidence of a new lines, scratches, surface dissociation in
conditioned groups comparing to a control one for the tested zirconia

materials.

CJon[lusion: Within the limitation of this in vitro study, both Hydrogen
peroxide and Citric acid conditioning solution improve cement/ zirconia

adhesion but Citric acid better with an evidence of a different changes
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(increase or decrease) in the zirconia mechanical properties (flexural
strength and microhardness) and topographical with chemical structure

alteration for zirconia materials after conditioning.



e sall Asalsy
i) i 48

ol ) Gaala g (gl A g gy (A olaa il
Ledalis ) g AAbE Al A 685 51 Cilasa jill dadacal) datlaal)
(A idea A 1) Galall) coiandl

leo ey allus

RN Gy draa Aqal

<
L) b S das
Joa sall axdla

Zoadl /) (b agle 8 ddudi o) giSal 3aled Jo clllaia (g s jaS

il

il

HsiSall Ay 5 siSall ae Ll MY

s sl 28 jale il (3890 (e

‘éJgA\ii~ Qg.:):u\“\‘\



omaldll

udi.‘.d\
sany A L€yl Cdle mdand ALl dadled) 8B Ll G sAaball cra diagl
pedanally aloatl) 4008 )l Ciiandl sabe (e A8AN) i) L)l 58 e dileS Jilas
Al palsall o dalledl sda i 5 LS5l adle) e g lal axgY s

s el 55 el

saxially 3 chpen) Ls$H3l Bale (e de YYT jpaad o5 i) 3ok dgall
) Wlsde Cuady il (Alls jisnalll 3acbuay apiailly araaill ol aladiuly Glikl)
°) J el 2Soym oo AV @ L LileS A eadan e paelae EDU
apuld Cul€ B Ao penall Loy (@3 ) )0 gl (mela e 7Y o ) (3
Sl el e IS e () Ly s calatl) 4806 bl Cuiend) sale Cudi aayg
Criandl oale g L) 88 (andl ZaEN) ol Jag)ll 58 Caeadiu) i)l il
chd LSl Axlld) il (asd G Luallall pasdll ZaSle Mladiul g3l
laill (e JS aadiiads peland) Aigdidy Aadall A0l (oY) 58 e Al LsS)3l
el Sl anil (gl maldly L3 548l jean ) eheall it 220 aydal)
Pl pandll alaaiuly ULl aea Gl LSl alsal ddhe sl (ailadll

L)l aamie S5y laal degiia (P < 0.05) dad die olai) salal

b & Alisale 3ol Ledd) chiindl Gmela o Cpagynedl S aladiul gl
5 bl e JS e el Glaaill dad el culSy g€l ciend) o Glal)
paslay diallae amy Gslall 3Sols omgsmel) Sy Aallae axy Gslall 38650
plasinly g3l aallae cuelil LAY Ll e Al Jgl e el
sall) il gl (mala g (ST LY 558 dad 3 el Ualidl fam gyl 20y 5
dad 8 S (Rlidd) LWl apady Al Ole it pSes) 5 Dawd J Al
sl Oamgyedl aSoyn @ Al Gl ey Gsle Sl JSI dadall 323l

il Gadlay cmmarvell 3Sm datind el Al Lagieds Alia il



omaldll

Al Al A5l 288 5D Aad 8 5 50l il saidly D 4alled
Aalled) ey lidall aaeial dlly ol g dad ol sedal 4V ae Lagy Aualal)
Clidall aaxial mhass A3 00a daf o) cuilS el pull (asls e G815 Gons ) 23S a0
shaall it 233 bl Qi) g3l e @AY 15 Al Leiad aa d)lia
eal Gl (s 5 Cpagyuedl S Al die syaa aa JSES il

gl ASS ae dashds (Gsad Ciyeh Sl mulall dilad s g 8)08l) LisS))5

Gaouel) wSoHn Jolse e IS dee ddpyisall Auhall s a0 8 claliiu)
i) Gada g oS85 W)l ae i) Glaill 38 Gaead e el aea
LG alal) 3 A Gl Gsaa e di asag ae Jundl il el

30 el el SRl B s g Al bl



